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MULTI-MODE INTERCONNECT
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Private Patch "Sl

FOUR user selectable operating modes and
a 90 number autodialer make Private Patch V

the ONLY choice!

••
NOISE

•
OTM, XMT

(5) •
'""'

L-POWER

SELECT AN OPERATING MODE
USING THE BUILT·/N KEYBOARD.

Private Patch V is a to tal ly new concept in auto mat ic
pho ne patches. A built- in keyboard and menu driven
display al low you to custom ize all modes, features,
and funct ions spec if ica lly to your application.

1. SIMPLEX SAMPLING PATCH
Private Patch V achieves a level of sampl ing patch perfo rmance
unob ta inable in any other prod uct. Crucial to performance is
the noise squelch filter. Compare our five pole fi lter to the
com peti t ion's two pole filter. Advanced so ftware algorit hms
perfo rm noise correlati on tes ts which resul t in greater useable
range than the competit ion. Nine selectable VOX enhancement
rati os allow yo u to vary perfor mance from st raig ht samp ling to
highly VOX enhanced. (sampling rate decreased whiie the iand
party is speak ing). The mob i le is in fu ll cont rol and can break­
in at any tim e.

2. SIMPLEX VOX PATCH
vox mode offers superb simplex operat ion with any radio,
includ ing synthes ized and relay swi tc hed models. VOX mode
has other advantages too. 1. A linear ampl if ier can be used to
extend straight sim plex range. 2. You can operate th rough any
remotely located repeat er to great ly exte nd range. 3. If desired
you can co nnect Private Patch V to the MIC and speaker jack
of your radio. NO INTERNAL CONNECTIONS ARE REQUIRED.
Control is main tained auto mat ically wi th built -in dia l to ne
detect ion, busy signal detect ion and fully programmable activ ity
and t ime out timers. An opt iona l electronic voice delay board
elim inates fir st word clipp ing wit h slow switching rad ios.

Private Patch V can be a sampl ing patch today. A VOX
patch tomorrow. And a repeater co ntro ller next year!

You may never need anot her patch again.

COMPARE THESE FEATURES.
• 90 phone number autod ia ler

• Last num ber redial

• Regenerated tone/pul se dialing

• Toll restri ct: 1st and 2nd digit restrict , pref ix lockout
and dig it counting

• 1-5 dig it connect/disconnect code

· . 2-5 dig it sec ret toll override code

• User programmable CW ID

• Remote hook f lash
• Auto disconnect on dia ltone /busy signa ls

• Telephone remote base
• Remote co ntrol led relay (relay opt ional)

• Lightni ng protected

Call or write today for your FREE brochure.

3. DUPLEX PATCH
Select dup lex mode when co nnect ing Private Patch V to your
exist ing repeater or duplex base statio n. Many features inc luding
semi-duplex pri vacy mode are user prog rammable. The mobil e
is in fu l l co ntro l at al l t imes .

CONNECT SYSTEMS INC.
23731 Madison Sf. Torrance, CA 90505

Phone: (213) 373-6803

4. REPEATER CONTRO LLER
Private Patch V wil l co nvert any rece iver and t ransmitter int o
an outsta nding performing repeater wit h duplex auto patc h.
Feat ures such as repeater onloff code, hangti me, act ivit y t imer
t ime, CW ID interval etc. are fu lly user programmable. Private
Patch V is the right choice for yo ur club system.

AMATEUR ELECTRONIC SUPPLY: Milwaukee WI, W ick li f fe OH, Orla ndo FL, Clearwater FL, Las
Vegas NV • BARRY ELECTRON ICS CORP.: New York NY • ERIC KSON CONlM UNICATIONS:
Chicago IL • HA M RADIO OUTLET : Anah eim CA, Bur lingame CA, Oak land CA, Phoenix AZ
San necc CA, Van Nuys CA, Atlanta GA • HEN RY RADIO: Lo s Angeles CA • INTERNATIONAL

RADIO SYSTEMS: Miami FL • JUNS ELECTRONICS: Culve r City CA • MA DISON ELECTRONICS
SUPPLY: Hou sto n TX • MIAM I RADIO CENTER CORP.: Miam i FL • MIK ES ELECTRONICS:

Ft. Lauderd ale, FL' N&G DISTRIBUTING CORP; Miam i FL · OMN I ELECTRON ICS:
Laredo TX • PACE ENGINE ERING: Tucso n AZ • THE HAM STATION: Evansville IN • VALLEY
RADIO CENTER: Har lingen TX • CANADA-COM·WES T RADIO SYSTEMS, LTD.: Vancou ver BC

CSI is a registered trademark of Connec t Systems, Inc.
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II's like being ecre-.
ngb t here in our offices!
How'! JUSItake advantage
of ou r FEEDBACK card
on page 11. You ' ll notic e
a feedba ck number at
the beginning of eac h
article and column. We 'd
lik e you to rate what you
read so that we can print
what types of things yo u
like best. And then we
will draw oneFeedback
ca rd each month for a
free SUbsc ript ion to 73 .
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REVIEWS

16 Instant Track
Full -featured satellite tracker at a near- shareware price . . N4RVE

24 Yaesu FRG-9600 VHF/UHF Receiver
This VHF-microwave scanner offers some fascinating listening W IXU

30 PacComm's NB-96 High Speed Modem
Yes . 9600 baud packet on 2m is possible-and even affordable! W2VY and K6KGS
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Check AC quickly , easily , and safely. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. WB9R RT
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Have a Radio Shack Flavoradio? Turn it into a 80-meter CW transceiver! KB IUM
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Build this versatile piece of test equ ipment for digital circuitry K40ND

28 Bargain Audio Frequency Meter
510 and an easy eve ning of home-brew gets you this very usefu l test bench item KB5CTH ---

38 Easy Tuning for the Unlden HR2510
Tune this popul ar 10m rig while keepin g your hands on the steering wheel. K3JML

44 Three-In-One Antenna Tuner
Matches virtually any random wire :' KB4ZGC
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36 Sing for the unsung Heroes

Let' s recognize our clubs' se lfless volunteers! _ K5CVD
60 1989 Hol iday Wish List

Some of the best values for holiday gi fts. . 73 Staff
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90 Computing Across America
Thousands of miles around the US on a high-tech bicycle? A review of Steve N4R VE's enthra lling
account. KA9KAG
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phone: 800-225-5083

Circulat ion Offices
WGE Center

Hancock NH 03449
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Manu scr ip ts
Cont ribu tio ns in the form of

manusc ripts with drawings and!
or photographs are welcome and
will be considered lor possible
publication . We can assume no
responsibility for loss or damage
to any material. Please enclose
a s tamped , se lf -add ress ed
envelope with each submission .
Payment for the use of any
unsolicited material will be made
upon public a tion . A premiu m
will be pa id for accepted artic les
t hat hav e been su b mtneo
elec troni cally (Co mpuServe
ppn 7031 0 ,775 or MGI Mai l
" WGEPUB" or GEnie address
" MAG73") or on disk as an IBM­
com patible ASCII file. You can al­
so contact us at the 73 BBS at
(603 ) 525-4 438, 300 o r 1200
baud, 8 data bits, no pari ty, one
stop bit . All contrtbutions should
be directed to the 73 edito rial
offices . " How to Wri te for 73"
guidelin es are avail abl e upon
request. US cit izens must incl ude
thei r social security number with
submitted manuscript s.

73 Amateur Radio (ISSN 088 9­
5309) is published monthly by
WGE Publishing , lnc., WGE Cen­
ter , Forest Road, Hancock, New
Hampsh ire 03449. Entire co n­
ten ts © 1989 by WGE PUblishing,
Inc. No part of this pub lication
may be reproduc ed without writ ­
ten permission from the publish­
er . Fo r SUbsc rip tion Services
write 73 Amateur RadiO. PO Box
58866, Boulder. CO 80322-8866,
or call 1-8OQ.-289-0388. In CO call
1-303-44 7-9330. The SUbscrip­
tion rate is: one year $24 .97 ; two
years $39 .97 . Add itio nal postage
for Canada is $7.00 and for other
foreign countries, $19.00 surface
and $37 .00 airmail per year . All
foreign ceders must be accompa­
nied by payment is US lunds.
Second class postage paid at
Hancock, New Hampshire and at
add itiona l mailing offi ces . Cana­
dian seco nd class mai l reqistra­
tion number 9566 . Mic rofilm Edi­
lion-University Micro film , Ann
Arbor, MI 48106. Pos tmaste r :
send address changes to 73 Am­
at eur Radio , PO Box 58866.
Boulder. CO 80322-8866.

Con t rac t : The mere glancing at
this binding reader con trac t con­
stitutes tota l acceptance on your
part of the cont ract provisions and
terms hereunto enumerated. Too
bad if you looked . Read this out
loud : ' " do hereby swear that I will
be a true and loyal subscriber to
73 Magazine-that I will dili gen!ly
mark the Reader Servic e card in­
dicati ng the in formatio n I need to
improve my station-thaI upon
receiving the reques ted informa­
tion [ will select and ord er the
equipment I need to pursue a new
facet of my beloved hobby. The
above is binding even if spoken
sotto voce- I saw you move your
lips. so no weaseling out.

QFP
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WELCOME NEWCOMERS

CW-Do It Just for Fun

The third chapter of Tune In
gives some good advice on lear n­
ing code, and direct ions for build­
ing a code -prac tice oscilla tor.
ARAL code tapes come with this
book as a ki t. Check Unc le
Wa yne 's Bookshelf for posta l
rat es a nd more informatio n .
W5ZPV , in The Handbook, also
devotes a few pages to learning
and pract ici ng code , GGTE's
Morse Tutor (519.95), and our 5
and 6 + wpm code tapes, " Gene­
sis" and " The Stickler," are ex­
cellent ($5.95 each).

Ever yone ha s advice about
learning code. Mine is this: Just
play with it, for fun, as you would
a video game . Second , don 't
worry about how long it takes. Ju st
do it every day for about twenty
minutes . Third, if possible, don't
take the tes t unt il you' re really
comfortable copy ing at about 7
wpm . Then, on test day, you prob­
ably won' t have to worry about
whether YOU 'll pass or not; you
can be pretty sure you will. .. de
Linda KA1UKM DI

Richard S. Goss , is excellent. Af­
ter describi ng each of the 16
projects, the authors provide con­
struction tips. Each project mer its
a full chapter. 7V4"x 91h"', 17 4
pages. Price, $8.95.

Hints & Kinks for the Radio
Amateur, 8V2x11" , 130 pages, is
full of " pract ical ideas from the
pages of OST, " as the publisher
claims, Modifications, tips, infor­
mation on the quir ks of speci fic
equipment, updates, and im ­
provements make this book not
only useful, but enjoyab le fo r
browsing. Price, $5.

ARRL American Radio Relay League.

CW Morse code. Code is produced by interruptinq a cont inuous wave
signal with "dits" and " dahs."

Digit al Communications Information designed to be received and print­
ed automatically; lransmissions used for the direct transfer of information
from one computer to another; data in binary code (onloff, "1 " , " 0" ).

DXing Long distance hamming, especially contacting foreign countries.

FCCFederal Communications Commission.

Novice Class license The most basic amateur radio operator's license
class. You can upgrade from Novice to Technician, General, Advanced,
and, finally, to Extra.

OSCAROrbiting Satellite Carrying Amateur Radio.

Packet A system of digital communication where information is broken
into short bursts containing addressing and error-detection information.

a-signals Three-letter groups which facilitate CW communication, such
as "QTH " for " location."

RST A standard system of reporting readibifi ly, strength, and tone of a
contact.

Beginning Construction

One Evening Elect ronics
Projects, by Calvin A. Graf and

GLOSSARY

What's All the Packet Racket
About?

You ' ve pro bably heard tha t
packet, a system of digital com­
munications, is the new frontier
of amateur radio. To find out what
it's all about, I recommend Your
Gateway to Packet Rad io , by
Stan Horzepa WA1 LOU . It 's
81f2 "x5, 207 pages . Price , $10.

Or you may preter The Packet
Radio Handbook, by Jonathan L. ....
Mayo KR3T, or Mastering Packet
Radio, by Dave Ingram KATWJ.
As to content, both of these books
look just as good as Gat eway, but I
prefer the latter because of the
inclusion of tables and other refer­
ences at the end of the book as
appendixes.

For an overview of digital commu­
nications modes , try The Dig ital
Novice , by Jim Grubbs K9EI. Size,
8lf. -ss-, 128pages. Price,$8.95.

and VHFIUHF antennas , and an­
other for General and Advanced
Cla ss ope rat ion . The Append ix
lists manufacture rs and sources
of information.

The beauty of this book is that
while it' s easy for beginners to un­
derstand and use, it's also a prac­
tical resou rce for ex perienced
hams, Price, $16.95.

Doug DeMaw Wl FB's Novice
Antenna Notebook is full of
ideas , lips, and knowledge gained
from years of experience . I would
recommend both of these books for
the beginner. and I can't really say
which one you should buy first.
8 th "x11", 124 pages. Price, $8.

in just twenty pages . The last cou­
ple of chap ters deal with packet ,
Novice privileges, modes of com­
muni cation, and troubleshooting
common problems. The complete
questio n pool fo r the Novice l i ~

cense exam, Element 2, is in the
back of the book, along with the
answers.

llike this book because the writ­
ing style is simple and direct, the
layout emphasizes the essential,
a handy key word glossary is at the
beginning of each chapter, and
helpful tables and diag rams are at
the back of the book. Price, $12;
with code practice tapes, $15,

More Gene ral Coverage

The Beginner's Handbook of
Amateur Radio, by Clay Laster
W5ZPV, is another winner. My
hands get warm just holding this
inch-thick , 8V. - xs -, 418-page vel­
ume. Althoug h it's easy for the be­
gi nne r to read , it's meaty and
nourishing,

It contains basically the same
information as Tune In, but it's or­
ganized differently . .Techn ically,
it 's slightly more detailed, and
sample test quest ions are scat­
tered th roughout the book . The
sty le is clea r and direct , but not
dry. Price, $16.95.

For a dollar , you can get a little
ARRL booklet titled Operating an
Amateur Radio Station. It packs a
lot in 42 pages .

Books for Newcomers
Uncle Wayne 's Bookshelf ot­

fers some great books for beg in­
ners, and I want to share my favor­
ites with you . From time to time,
we rece ive letters from readers
complaining that we have little to
offer newcomers , or that the y
don 't know where to begin to learn
about amateur radio. Usuall y I
copy the Bookshelf from the most
recent issue of 73, circ le my favor­
ites, and send it to the inquirer. In
this WelcomeNewcomers, I thought
I'd go a step further and let you
know why they're my favor ites,

Can It Really Be That Cosmic?

Tune in the World with Ham
Radio, an ARRL pub licat ion, is a
good place to start. It's easy to
read, well-orqanlzed, and visually
stimulating-especial ly the cove r
of the 7th edition . A translucent
road unravels throu gh the galaxy,
disappearing into what looks like
the Crab Nebula . A couple of no­
vae pe er out at you from th e
depths of space, while a shiny,
flying transce iver swoops through
a rift in spac etime , darting off at an
angle, its top glinting with star­
dust. A glowing earth nestles in­
side the chassis, behind the dials.

This 222-page, 8V2 "x11" book
contains everything you need to
know to pass your Novice Class
written exam , and more. But not
too much more, just enough to
give you some back ground . It Reaching for the Sky

opens with a chapter on ham ac- Should you buy or make your
tivities. OSCAR history, and the first antenna? What kind of anten-
divers ity of the ham commun ity, na should you use, vertical or
The next chapter outlines basic dipole? Can you convert Uncle
opera ting procedures, the kinds Charlie's old 27 MHz CB antenna
of licenses and their privileges, to 10 meters?
the ethics of the Amateur Radio Easy-Up Antennas for Radio
Service, and FCC rules. Listeners and Hams, by Edward

Th ree ch apters totalling 26 M. Noll (8'h ·x l l ", 158 page s),
pages int roduce you to electrica l can give you a lot of ideas. It offe rs
theory, electronics, parts , and cir- precise dimensions , neat dfa-
cuits. This includes photos, side- grams, and just the right dose of
bars high lighted in blue , and dis- theory.
grams. The few important equations For the Novice, it exp lains how
you need to know are easy to spot. to mak e a vertical for 15 meter

The next three chapters cover DXing, a 40m sloper, a 2-element
hardware. What do you look for in 15m lnverted-v beam , a 10m ele-
equipment? What do all the knobs, vated vertical, a 2~band inverted
dials, and switches do? What kind dipole, a tuner and 15/40 m dipo le,
of antenna do you need , and a rand om-wire with tuner, and
should you make your own? 1Y4 m VHF antennas.

One chapter is devoted to get· Sever al chapters appl y to all
ting on the air . It has tables of Q- types of antennas, and the author
signals, correc t CW procedures, instructs you to read these before
wide ly used CW abbrevia tions, you begin construction. There is a
the RST system , and much more specia l chapter for Tec hnic ian

4 73AmateurRadio· Novembe r, 1989
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MFJ's new ham license upgrade Theory Tutor
ge t your ham license for only $29.95 with MFJ Theory Tutor! Thisfun new software
practically guarantees you'll pass the theory part ofany FCC ham license exam!

H ere is the opening screen oj MFJ's
Theory T utor -- afrtendly . fun a n d
eJfeclive com p uterized teach er that
g i ves yo u the edge you n eed 10 pass
yo ur n ext FCC ham li cen se ex a m . A
greal gifl for the budding Nov ice!

~~~~tt;.l~~
1 ...«- Ii~. tNa5tettf<l ,i~

'~ttft~~'::·=;U ~=I:mtNtHi. _ tiMtI. tMoi. IUD
- t Hltrft iii til MSt ., tit
_trt.t"'i._~iltil.i

I MtttrI .m .m tl lir_mltol II a. NIl.till

An easy -Io-use on-line ca lcu la tor is
ready to help yo u when needed.
Calcu lators are a llowed in F CC
testing sessions. To the righ t is the
bar g rap h display ttuu keeps up with
yo u r sco re as yo u go a long.

You ca n ch ange the screen colors
with the Uti/ Hies men u, Th is let s you
easily selecl the colors Ih al make th e
MF'J Theory T u tor most pl easing on
your com p ut er screen.

A lllesl di agrams a nd fig u res a re included j or co lor grap h iCS tn MFJ 's
T heory Tu tor. On e key s w ilch es you bet w een the q uestion a n d the
d iagram on the ieft, After yo u have st udied mep icture , you can go back
a nd answer the questio n. T hese easu.to-read co mp ute r graph ics are the
sa me ones used on me rests.

' _ •• ' .....' . C •.... ---'• ••• r"'I _
• • • • • • r1I ;• • • • • • • •• • • • •• •••• • I • • • • I"• • •••• ••• • • • • •• • ••· , ..,.
d~~~i

Here is the derailed score ba r g rap h
screen th a t y ou can bring up d uri ng
a 5 1udy session or at the en d. It gi ves
you a graphic di splay of your sco re in
each exa m calegory.

• Concentrate o n any specijic a rea o r on the entire FCC question pool
• Take sample tes ts or print written tests
• A ll FCC test graphics and diagrams are included with appropriate questions
• Automatically saves a ll s tudy sessions so you can go back to them
• Lets you re try the q u es t ions you miss (except sample tests)
• Option f o r a utomatic selection of questions in your weak areas
• Conven ient on-line calculator and explanations of hard questions
• Color ch a nge a n d other utility options
• The fun w a y t o study f or your lice nse or upgrade -- a great gift
• Get yours today for only . . . $29.95 per license class. Order MFJ -16 1O-Novice;

MFJ-1611-Tech n ician; MFJ -16 12-General; MFJ-1613-Advanced; MFJ-1 614-Extra

Get yo ur ha m lice nse or upgrade with
MFJ 's n ew Theory Tutor! It practica lly
guaran tees you' ll pass the theory part of
a ny class FCC ham license exam.

Versatile and fun new IBM
co m patible soft v..'are is the best com puter
tutor ever ta ilor-made for ham rad io.

Why? Because you get m uch m ore
than j us t the FCC ques tion pool. At a ny

MFJ ENTERPRISES, INC.
P,G. Box 494
Miss, Sta te . MS 39762
(60 1) 32 3-58 69 : FAX: (60 1) 323· 6 5 5 1
T ELEX : 53 4590 MFJST KV: Includ e $4 s/h.

time , yo u ca n study e i ther the en Li re
questio n poo l or se lected a reas -- or try
ta king sam ple te s ts . There 's no better
wa y to make sure you know the
m a terial. Eac h study session is
a utomatica lly saved. a nd yo u ca n re tu rn
to a previous session at a ny ti me. Or
pri n t a tes t (suitable for officia l tes t in g)
on yo ur Epson compatible prin ter.

MFJ
CIRCLE 86 ON READER SERVICE CARD

You a lso get excellent graphics with
a ppropriate questions. explan a tions on
hard questions . we ighted scoring
a nalysis. color change option. on-line
calcu la tor pl us much m ore

Don't put it a m Ge t th e m ost from
ha m radio and your com pu te r! Ge t the
inc red ible new MFJ T heo ry T utor a nd
upgrade now! You·1I be glad yo u did

For your nearest dealer or to order:

8 0 0-647-1800
MFJ . . . making quality affordable



l~lllntrodUCing .. .
A.A.~ Digital Channel Link

Com patible w ith Kenwood's DCS
(Digital Code Squelc h), the DCl system
enables your rig to automatically OSY
to an open channel. Now you can auto­
matically switch over to a simplex
channel after repeater con tact! Here's
how it wo rks :

The DCl system searche s for an
open channel, remembers it, returns
to the original frequency and transmits
control information to another DCl­
equipped station that switches both
rad ios to the open channel. Micro­
processor co ntrol assures fast and

reliable ope ration.The whole process
happens in an instant!

• New 5-way adjustable mounting
system

• Automatic repeater offset selection ­
another Kenwood exclusive!

• Direct keyboard frequency entry

• Front panel programmable 38-tone
CTCSS encoder includes 97.4 Hz
(optional)

Feature-packed 2m FM
transceivers

The all-new " 25-Series" gives you
three RF power choices for 2m FM
operation: 70 W, 45 W, and 25 W.
Here's what you get:

• Telephone number memory and
autod ialer (up to 15 seven -digit phone
numbers). A Kenwood exclusive!

• High performance GaAs FET front end
rece iver

ee Choices for 2m!
TM-2570Al2550AI2530A.Big multi -color LCD and back-lit

,
.1

controls for excellent visibil ity

• The TM-3530A is a 25 watt version
cove ring 220-225 MHz.The first full
featured 220 MHz rig!

• 23 channel memory stores offset,
frequency, and subtone. Two pairs
may be used for odd split operation

• 16-key DTMF pad with audible mon itor

• Extended frequency cove rage for
MARS and CAP (142-149 MHz; 141-151
MHz modifiable)

• Center-stop tuning - a Kenwood
exclusive!

Actual size front panel

• PS-50 DC power supply forTM-2570A
• MC-60AlMC-80/MC-85 desk mic s.
• MC-48B extra DTMF mic . wit h UP/OWN switch
• MC-43S UPIDWN rnic.
• Me-55 (a-pin) mobile rnic , with l ime -out timer
. SP-41 comp act mobile speaker
• SP-50B mobile speaker
. S WT-1 2m antenna tuner

Opt ional Accessories
• TU-7 38-tone CTeSS encoder
• MU-l Del mode m unit
• VS-l voice synthes izer
• PG-2N extra DC cable
• PG-3B DC line noise filte r
• MB-10 ext ra mobile bracket
• CD·10 call sign display
• PS-430 DC power supply for

TM-2 550A/2530A/353 0A
Complete service manuals are available for al/Kenwood transceivers and most accessories
SpecificatIons and prices are subject to change without notice or oouaeuo n.
Speclfinrions guaranreed on Amareur bands only.

KENWOOD
KENWOOD U.S.A.CORPORATION
CO MMUNICATIONS & TEST EQUIPMENT GROUP
PO. BOX 22745 , 2201E. Dom inguez Street
Long Beach ,CA 90801-5745
KENWOOD ELECTRONI CS CANADA INC.
P.O. BOX 1075. 959 Gana Court
Mississauga,Ontario,Canada L4T 4C2
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wilh amateur radio? Put some new bat­
teries in your cassette recorder and
let's see what you can do. Yes, of
course I' ll give cred it for the individuals
or club s that come up with usable
sound bites. \

Can you break the ice and get a rare
DX operator to tell you something inter­
esting about his country, while talking
so an untrained listener can under­
stand what's being said?

I'll see if I can get King Hussein to
say a few words about how much ama­
teur radio has meant to him-and to
Jordan. And I'll bet we can get Barry
Goldwater to tell an interesting story
about a ham contact.

We should have a lot of aurora this
winter , so be sure to send me some 2m
aurora CW contacts. What can you do
for me in an unusual repeater contact?
Anything like the one I had almost
twe nty yea rs ago fr om my HT on
a stree t corner in Las Vegas in a
round table with Phoenix, San Diego
an d San Fran c isco ? I expect not
. . .surpr ise me.

No, I don't think I need any tapes
of Los Angeles repeaters . Thank s,
anyway.

I wonder if I can find my oid tape of
G2PU call ing CO on 75m one after­
noon, boil ing through on the East
Coast? Well, Ihat was exciting for me,
but I doubt a youngster would appreci­
ate it. Never mind.

Yes, I'll have a booklet with the tape
so we can show slow scanpictu res, an
inexpensive modern computeri zed
Morse/RTTY/p acket station , some
simple antennas, a flea market, a typi­
cal low cost ham station , an HT, a
drawing of how a repeater system
works, a tiny homemade ORP rig, a
direction fi nding antenna . . . things
like thai . But the key to the whole works
will be the tape-and you've got 10 do
the leg work for Ihat. You give me the
material to work with and I'll give you a
great sales tape.

I' m goin g to b e watching c lub
newsletters, looking for mention of this
project , inciting the members to get
busy taping. If all I see is business as
usual, is there any reason I shouldn't
believe your club could care less about
what happens to our hobby?

Once you send your cassettes to 73
Magazine, Forest Road, Hancock NH
03449, my goal will be to provide a
cassette and booklet sales package
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actly the same thing, were you in their
shoes. I've never seen a good ham ra­
dio display aimed at the general public .
Most of 'em are like the ARRL Ham's
Wide World videos-largely self-con­
gr atu latory , with almost zero sales
effort.

Give it a try. Can you come up with
anything you might tell youngsters to
try and get them interested in ham­
ming? Would you start right in explain­
ing the details of how to get a license or
would you do a little selling of the sizzle
first? If so, what would you say?

The above gave me a great idea on a
new way to sell amateur radio to new­
comers. Presuming that sometime in
your ham career you've had some fun,
the first step is for you to see if you can
remember what you did that was fun .
Any luck with Ihat?

Now, amateur radio , being largely an
aud io hobby-except perhaps fo r
home construcnon . slow scan and cer­
ti ficate hunting-how about our putting
together an audio cassette with an il­
lustrated sales message about ama-

teur radio? Do you
think, if we all work
toget her on this ,
that we can come
up with an ho ur
t ap e w h ich wil l
dem onstrate how
mu ch fun we ' r e
having with ama­
teur radio?

If you' ll reco rd
the needed sound
bites, I'll add an en­
thu s iast ic sales
pitch on our hobby
and make the cas­
sette available for
sale at future ham
displays, exp os ,
ma lls and so on.
It'll be something
both to he lp sell
amateu r radio and
to get the kids to
come to classes, as
well as a way to off­
set some of the ex­
pense of exhibits.

Can you come
up with 3D-second
to three -m inut e
sound bites which
illust rate how much
fun you're havi ng

QSL OF THE MONTH

How To AUraet You ngsters

A letter from a reader described the
ham radio display at the recent Canadi­
an National Exh ibition . Alas, apparent­
ly those in charge hadn' t read my edito­
rials. The display was almost entirely
involved with how difficult it is to get a
ham license, with not a hint to the visi­
tors of how much fun they might have if
they jcmed us.

There was a big sign listing what
subject s are on the license test , a sam­
ple study guide, details on rules and
regulations, a Morse Code key, a sam­
ple license, info about signing up for
classes . . .and, wow, a world globe.
Was there even a hint to explain why
anyone should bother to go to all this
trouble? Nope.

I'm sure the Canad ians involved wi ll
opt to shoot the messenger and get
mad at me for saying anyth ing, instead
of mak ing sure that any future efforts to
interest youngsters in amateur radio
are better conceived.

I just wonder if you might not do ex-



which will bring us a flood of new hams
and also make a profit for clubs. Please
get your tapes in byJanuary 30th al the
latest.

Isn' t That Odd?

The repeat PBS broadcast of the No­
va program on Richard Feynman, the
Nobel physicist who died last year of
stomach cancer, got me to thinking.
Dick's the chap who upset the Morse
Commiss ion Challenger disaster in­
vestigation by pointing out what hap­
pened to the O-rings when they were
chilled, a fact the other team members
missed. Dick went through Iile noticing
things which didn't quite fit into accept­
ed dogma. Please look for his paper­
back book, "Surely You're Joking, Mr.
Feynman!" You won't find a more en­
joyable use for $8.95.

For instance, isn't it odd that there
are a lew people who can do incredible
math problems in their heads? Isn' t it
odd that some people can read printed
type in total darkness with their fin­
gers? Isn't it odd that many people are
able to sense colors by feel in total
darkness? Isn' t it odd that almost ev­
eryone, no matter their religion, who
has a near-death experience, reports
essentially the same events? Isn't it
odd that some people can comrnunl­
cate mentally, consisten tl y sending
long messages with zero errors? Isn't it
odd that a few people have been sur­
prisingly successful in seeing luture
events? Isn't it odd how alike twins can
be, even when separated at birth? Isn't
it odd that almost everyone, when re­
gressed under hypnosis, can contact
past l ives?

It 's not difficult to find thousands of
such anomalies. The easy response is
to reject them. Somebody exaggerated
or lied, right? Let's throw out tens of
thousands of UFO reports too, OK?
Throw 'em out even when the people
involvedpasseverytest of believability.

A Denver woman was intrigued that
leukemia deaths so often seemed to
run in bunches. She decided to check it
out. She plotted children's leukemia
deaths in the area, looking for possible
patt ern s. Aft er v isiti ng doz en s 01
homes and talking with the families,
she still didn't see any common fac­
tors. Then one day the light dawned. In
most of the leukemia homes she visit­
ed she' d noticed that they had a high
tension power line with a pole trans­
former on it nearby. The power from
this transformer was then fed to other
houses down the street-the ones with
low cance r levels.

I mentioned this in my September
editorial. Oddly enough, the several re­
search projects this study eventually
tr iggered, which have supported the
concept that power line magnetic fields
appear to be causing serious health
problem s, particularly for chil dren,
have met with only lukewarm media
coverage.

If, as the studies seem to indicate,
we're getti ng zapped by power line
magnetic field radiation, computer dis­
play terminals and electric blankets,
what can we do about this mess? First,
we Obviously should panic. ThaI' s at-

ways a good first step in any emergen­
cy. Then what? If you've got one of
those big black pole pigs outside your
home, should you start packing? If
you're working in a data center with a
bunch of video terminals , should you
start looking for less hazardous work?
And should we all turn off our electric
blankets and freeze at night like our
grandparents used to? Yes, I know,
they used wool blankets-a good inter­
im solution.

II seems to me that buying or build­
ing a gaussmeter might be a good in­
vestment-not only to make sure that
your home and work place were mag­
netic field free, but perhaps to gauss
for your friends. With these very weak
fields apparently having enough effect
on our cells to help cause cancer,
leukemia, birth defec ts, miscarriages
and so on, who needs the aggravation?

So let's say you've built a qaussme­
te r and you f ind your wor st fe ars
are veri fied-you an d your fa mi ly
are being qauesed! Then what? Before
moving I'd want to see if it isn't pos­
sible to generate a magnetic field to
counter the offending one. A few turns
of wire around your home and perhaps
ten to twenty watts might well balance
out even a fairly strong magnetic field
from a nearby power line or trans­
former. Your gaussmeter will tell you
the story.

What about the electric blankets?
That's going to be tougher. But now
that the eat's out of the bag, if I were an
electr ic blanket manufacturer , I would
spend whatever it takes for an engi­
neer to design a self-canceling mag­
netic field blanket. If they run the heat­
ing wires in pairs, their fields should
cancel and we'll see a jump in the birth
rate-just what we need.

This could be catastrophic for the
sickness (which we call " health" } com­
munity-doctors, hospitals, drug com­
panies, undertakers, cemeteries. It
could even upset the Social Security
system, since it's possible that mag­
netic currents are causing more deaths
than cigarette smoking.

Hmmm, you know, in the old days
they oriented houses so they were fac­
ing north or south. People preferred to
have their beds on a north-south axis.
When you consider that the earth's
magne tic field is over 500 times as
strong as the 60 Hertz fields which are
causing us so many health problems,
maybe we should check out how cells
tare with different compass orienta­
tions. Perhaps there was something to
this business of sleeping with your
head to the north. Probably not, but
why takes chances, right? Ali i know is
that once I changed my bed so my
head was to the north, I stopped having
serious back problems-can d that was
25 years ago.

I'll bet the thousands of you who
Bashed your way to a ham ticket are
kicking yourselves now. Suddenly your
neighbors, who before were slashing
your tires in retaliation forTYI, now will
be turning to their supposed neighbor­
hood electrical genius for help and you
don't know bupkis. Let me know how
interested you are in our publishing a

series of articles on the fundamentals
of alternating current and magnetic
fields.

We' re getting a milligaussmeter for
use around the 73 hamshack, the WGE
building, and gaussing out our em­
ployee homes. We're calling our new
company Gaussbusters. If you're
interested I'l l let you know how we
makeoul.

In the meanwhile, read the Feynman
book and enjoy it. Then start looking
lor anomalies and see where they
lead you.

If you're able to come up with a sim­
ple degaussing system for video moni­
tors and TV sets, and if you market it
right, you'll be set to make a mint. The
real ent repre neurs alre ady have a
month or two head start on you, so
you'd better get cracking.

Birthday

As one gets older a birthday is not
just a milestone, it's a time for reflec­
tion. It's a time to ponder what's been
accomplished so far and what may yet
be done. At 67, I'm about ten years
older than the average ham, so maybe
you'll be interested in my perspec­
tive-in what you may be facing len
years from now when your 67th birth­
day comes around.

Being practical about it, how many
more years can Icount on to be produc­
tive? And then what? Sure, some men
manage to stay relatively healthy and
sharp into their 80s. But not many. So
maybe I can hope I' ll be able to get in
ten more years before I drop dead. I'm
in pretty good health-don't smoke or
drink- so I should be able to beat the
odds, which are around 72 years these
days, by five years.

Ten years. Ain't very much. consid­
ering my extravagant goals. You know,
I get exasperated when I talk with re­
tired hams on the air, men who have
spent a lifetime getting good at some­
thing and then walk away from their
expertise to fritter away what's left of
their lives rag-chewing on 75m and
playing gall . Phooey.

I've spent a lifetime gell ing good at
publishing, so naturally some of my
goals are in that field. I've got a list of
len magazin es I want to start ­
magazines which are needed and will
benefit the country. All are unique con­
cepts.

When I took back the position 01pub­
lisher of 73, I did it with the hope that
through 73 I might be able to help get
amateur radio growing again- to again
attract youngsters to the hobby and as
a result make sure amateur radio
would be around for yet another gener­
ation or two. Even more important to
me was that I see amateur radio as a
major resource for providing America
with the very best kinds of engineers,
techn icians and scientists in an age
when technology is the key to world
power.

As a technician on a submarine dur­
ing WWII (hmmm, that was 45 years
aqcl) I saw up close how technology
turned the tide in that war. I recognized
that as a metaphor for the coming eco­
nom ic world war, which I beli eved

would be next. International business
has replaced guns and bombs, and
America is losing WWIII.

II's frustrating to see this happening
and be relatively helpless to do much
about it. It's even more frustratin g
when I see how much amateur radio
has inadvertently contributed to Amen­
ca's losses in this new kind of unde­
clared war. I see amateur radio atro­
phying-and with its decay, nail ing the
cotnn of America's hopes for winning
WWIII.

We've already lost our consumer
electronics industry . We're well along
with losing our entertainment industry,
our hotels , and even our computer
industry. We've lost much of our
automotive and clothing industr ies .
Even our pUblishing industry is being
bought out.

We won't win this economic war by
putttnq our bets on megabusinesses­
these are much too easy to buy out, as
we've been seeing . America' s real
strength lies in about seven million
small businesses, not our Fortune 500.

You know, we've been so dazzled by
our military preoccupation with the
USSR, that we haven't been watching
our economic store. Japan has been
able to quietly lop off key chunks of our
business anatomy, one after the other,
without our seeming to really notice.
" Japan , with a fantastic school radio
club infrastructure, is running circles
around us in engineers and techni­
cians. We killed our school clubs off 25
years ago, as I seem to keep mention­
ing , and yet which seems to come as
an incredible revelation when 1 give

. talks at hamfests.
Now, after about three years of trying

to interest amateurs or the ham indus­
try in the problem, I've seen so little
progress that I find myself looking for
fights which seem more winable. Sure,
I know some low cost ways of solving
our problems- like gell ing a hundred
ham industry companies to ante up
$100 each to lund a National Industry
Advisory Committee (NIAC) to go to
Washington and meet with the new
FCC commissioners to help make
them aware of what's happened and
our proposals lor solving this national
technology crisis.

Like getting a pilot program into our
public schools to teach the fundamen­
tals of electronics, commun ications
and computers to grades 5- t 2 via a
new teaching system which will elimi­
nate the usual need to take ten years to
develop new teachers. This could easi­
ly bring us an extra 50,000 new hams a
year as a bonus. If we expand the pro­
gram to every state we might end up
with millions of new young hams-and
finally have some use for the 99.9% of
our bands which are virtually unused­
and some impetus to develop very-nar­
row-band voice systems before the
Japanese do it.

My educational plan would have the
drawback of costing the federal and
state gover nme nts nothing, so you
know it would be fought to the death by
our bureaucracy and legislators.

Ditto my plan for solving the welfare
Continued on page 74
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crysta l osci llator - MC-43S UP/DOWN hand
rruc. • MC-BOA, MC-SO, MC-SS de luxe base
stat ion mics. • PC-1A phone patch . TL-922A
linea r amplifier . SM~220 stat ion mon itor
- BS-8 pan display - IF-232CIIF-10B
computer interface.

• Complete all band, all mode
t ra nsceiver w it h ge neral
co verage rec ei ver. Rece iver
covers 150 kHz-30 MHz.All
mo des built -in AM, FM, CW, FSK,
LSB, USB.

• Superb, hum an eng ineered
f ront panel layout for the
OX-min ded or c ontest ing
ham. Large fluo rescen t tube
main display with dimmer; d irect
keyboard input of frequ ency;
flywheel typ e main tuning knob
with op tical encoder mechanism
all combine to make the TS-940S
a joy to ope rate.

• One-touch f req uency check
(T- F SE T) during split
op erations.

• Uni que LCD su b di sp lay indi ­
cates VFO, graphic ind ic at ion
of VBT and SSB Slope tun ing,
and t ime.

• Simple one step mod e cha ng ­
ing with CW announcem ent.

• Other vita l ope rat ing fun c­
t ions. Selectab le sem i or full
break -In CW (OSK) , RIT/XIT,all
mode squelch, RFatte nuator, filter
select switch,selectable AGC,
CW variable pitch control, speech '
processor, and RF power output
contro l, prog rammable band
scan or 40 channe l memory scan.

KENWOOD U.S.A.CORPORATION
2201 E. Domi ngu ez st. Long Beach, CA 90810
PO . Box 22745 , Long Beac h, CA 90801-5 745
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3) SSBSlopeTuning ,OperatingintheLSBand
USBmodes, this front panel control allows
independent ,cunttnuouslyvariable adjust­
ment oftilehigilorlowtrequencyslopesofthe
IFpassband.The LCDsub display illustrates
the filteringposit ion.

4) IFNotch Filter. The tunab le notch filt er
sharply attenuates interfering signals byas
muchas40dB.As shown here ,theinterfering
signal is reduced, while the des ired signal
remains unaffected.The notchfilter works in
all modesexcept FM.
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1) CW Variable Bandwidth Tuning. Va ry the
passbandwidth continuously in the CW,FSK,
andAMmodes,withoutaffectingthecenter
frequency. This effectively minimizes OR M
from nearbySSB and CWsignals.

2)AFTune.Enabledwiththepushnt abutton,
this CW interference fighter inserts a tun­
able,threepaleactivefilterbetweentheSSBI
CW demo dulator and theaudio amplifier.Dur­
ing CWQSDs, this control can be used 10
reduce interfering signals and noise, and
peaks audio frequency responseforopt imum
CW performance

TS-940S
Compet ition class
HF transceiver
TS-940S-the standard of
performance by which all
other transceivers are j udged.
Pushing the state-of-the-art
in HF transceiver design and
construction, no one has been
able to match the TS-940S in
performance, value and reli­
ability. The product reviews
glow wi th superlatives, and
t he field-proven performance
shows that the TS-940S is
"The Number One Rated HF
Transceiver!"
- 100% duty cycle transmitter.

Kenwood specifies transm it duty
cycle time. The TS~940S is guar­
anteed to ope rate at fu ll power
output for periods exceeding
one hour. (14.250 MHz,CW, 110
watts.) Perfect for RTTY, SSTV,
and other long-duration modes.

• First wi t h a full one-year
limited warranty.

• Ext remely stable ph ase lock ­
ed loop (PLL) VFO. Reference
freq uency acc uracy is measured
in parts per million!

Opt ional accessories:
- AT-940 full range (160-10m) autom atic
antenna tuner . SP-940 external speaker
w ith aud io filtering - YG-455C-1 (500 Hz),
YG-455CN-1 (250 Hz),YK-88C-1 (500 Hz) CW
filters; YK-88A-1 (6 kHz) AM filter - VS-1 voice
synthes izer . SO-1tem perature compensated
Complete service manuals are available for all Kenwoo d transceivers and most accesso ries
Specifications, features. and prices are subjec t to change without not ice or obl lgalion
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Here 's one of the many fine Japanese amateu r club photos that come across our
desks at 73 HQ.

This one was snapped during Erik Orre N6PPDI7J4AAG 's to -month sojourn in
Shimonoseki, on Honshu , Japan's main island . Here, Eric poses with a few of the
club members of the Chamber of Commerce ham club in the city. N6PPD reports
he was treated with the utmost kindness and friendliness during his stay .

So, let's see some more of these from this side of the Pacific ./ No po/ara ids
pfease-35mm or better, and color much preferred .

K6MH is New API
73 Magazine proudly announc­

es the arrival of its new Associate
Publisher, Jim Morrissett K6MH.

Jim brings much amateur radio
magazine publish ing experience
to the post. He first started at CO
Magazine as Associate Editor in
1955, when Wayne Green was the
editor. Among hi s int ere sting
tasks there was a trip to Antarctica
in late 1956 and early 1957 to
serve as a correspondent for CO
Magazine . later, Jim wore many
hats on the staff of 73 Magazine
during its tender beginnings in
New York City in the early sixt ies.

Jim will certainly be a vital influ­
ence in the continuin g growth of
73. Welcome aboard, and wel­
comeback!

Boldly Go Up-Frequency
You can go ahead and buy that

gear for 450 MHz and above-it
now looks like there WON'T be
retaliatory trade measures taken
against UHF amateur gear import­
ed from Japan (see the August '89
" QRX"). The US earlier charged
Japan wit h mai ntaining unfair
trade barriers, particularly in the
cellular phone market. Thus, the
US Trade Representatives office
planned to impose a 1000/0 duty
on 70cm and shorter frequency
band mobile communications
gear from Japan. Japan, howev­
er, has now agreed to open up its
cellular market to US firms, negat­
ing the purpose of the proposed
tariff.

Cool It!
The FCC has three new Com­

mission ers . On 4 August , the
Senate confirmed the Executive
nomination for Sherrie Marshall,
Andrew Barrett , and Alfred Sikes.
After Commissioner James Quel­
10 swore in Sikes, President Bush
designated Sikes as FCC Chair­
man . Sin ce 1986 Sikes has
served as Assistant Secretary of
Commerce and Administrator of
the National Telecommunications
and Information Administration at
the Department of Commerce.

1V4 meter users had long been
worked up about the nomination
of Sherrie Marshall as she has
spent the past several months as
a partn er in the law firm that
represents United Parcel Service
in the 220-222 MHz reallocation

issue. Those folks can now redi­
rect their energies. As it turns out,
Ms. Marshall was not with the firm
at the time it was retained by UPS,
nor has Marshall been involved in
the 220 MHz reallocation issue!
This is likely why the ARRl , which
has been leading a " Save 220"
campa ign, didn't file any opposi­
tion to the Marshall nomination.

UK Novice
The Radio Society of Great

Britain (RSGB) presented its ini­
tial proposals for a United King­
dom Novice license level. See the
September issue of the Society
journal , Radio Communications ,
for details.

VHF/UHF Records Set!
There are four new world VHFI

UHF DX records! During 13-1 5
July, Paul ueb KH6HME, camp­
ing on the Mauna loa volcano in
Hawaii , and Jack Henry XE2GXQ
in Baja California, Mexico, broke
records for 2m, l V4m, 7OCm, and
13cm amateur contacts . The 2
meter record of 2659 miles was
set on July 13 at 10:46 AM HST by
Paul, at the Mauna Loa site, in
contact with Jack, who is located
at Rosarito (about 640 miles south
of San Diego). They exchanged a
5 x 2 s ign al rep or t on SS B .
KH6HME was running 80 watts to
a pair of r -erement stacked yagis,
and the station at XE2GXQ ran
160 watts to a single t a-erement
" boomer."

They broke the 70cm record the
next day, at 3:47 PM HST. The
distance was 2573 miles between
the two operators. Here, Paul ran
100 watts to an 18-element quagi
antenna. A few hours later, this
dynamic duo fe lled the 13cm
record! This occurred at 5:54 PM
HST, while the 10 watt Hawaiian
SSB signal beamed toward the
main land, using four vertically
stacked loop yagis.

It took more than a day to break
the 1.25m record. Finally, at 7:55
AM HST on 15 July, Jack heard
Paul's S·2 FM signal on 223.56
MHz. His radio used only a single
5-element yagi antenna to make
the path.

The best conditions for a west
coast mainland US to Hawaii path
occurred on 14July, when KH6HME
confirmed hearing XE2GXO, who
at the time ran only one milliwatt
on 144.170 MHz, to make the
2500 mile Pacific path! During the
sa me per iod, KH6HME also
worked numerous other stations
from los Angeles and San Diego.

FARScholar Winners
The Foundation for Amateur

Radio announced the recipients
ot at scholarships it offered for the
1989-90 academic year. FAR is
a non-profit organization repre­
senting fifty clubs in Maryland ,
D_C., and nor thern Virginia. It
is devoted exclusively to the sci­
entific, literary, and educat ional
pursuits that advance the purpos-

es of the Amateur Radio Service.
Winners are : Douglass Clap­

rood KA2KWB, Da vid Hulka
KD9UA (two awards), James Wel­
don N1DFQ, Christopher Glassie
AD9Q , Rebecca Beth Kno ll
N4JST, Robert Popella KA3HIE,
Colin Smith KB5 BSH , Dian e
Willeman KE8DJ, laurie Sandell
N2FSO, William Sands KA3FXX,
William Baggett AA5DF, Michael
Sensor KD3lR, Nathan Willing­
ham KA0UFO, Vic toria Gruen
KA2VHR, Ross Lepaine WG7l ,
Jack Porter KC0VX, Amos Faux­
Burha ns KS30, Ba r r y B e ll
KA3 PRE, Mau r ice De V id ts
NE3S, David S. Katz N3DKV, Kurt
Rupperecht N3EOI, Steven Stew­
art KB4lUJ , Nathaniel Tarbox
KC4AOI, Richard Kordick KE0AS,
Wil liam Free KC3YO, Douglas
Benish N3CXB, l esley Walke r
N4FTJ, Douglas Kleeman KA9lWN
and David Wright WB9VQZ.

..... Sch olarship applications are
open to all amateurs meeting the
qualifications and residence re­
quirements of the various award
sponsors. To get an application,
write to: Foundation for Amateur
Radio, 6903 Rhode Island Ave.,
College Park, MD 20740.

Conqratutations to th is year's
winners!

MORE 1.25m
Ham Spectrum?

Endorsement of an entry level
code-tree amateur license was
not the only action taken by the
ARRl Board of Directors at their
recent meeting. The board also
directed its counsel, Chris Imlay
N3AKD, to go after new 1114 meier
spectr a l te r ri t or y-2 16- 220
MHz-as a secondary status allo­
cation! For this , Imlay will file a
Request for Rule Making before
the Fed eral Com mu nications
Commission (FCC). Stay tuned
here for developments.

Thanks
.to Westfink Report for con­

tr ibuti ng to th is month's news
items. Keep your ham radio-relat­
ed news items and photos rolling
in to 73 Magazine, WGE Center,
Forest Rd., Hancock NH 03449,
Attn: QRX. You may also submit
text as E-Mail to the Sysop on the
73 BBS, (603) 525- 4438, 3001
1200 baud, 8 data bits, no parity,
and one stop bit.

10 73AmateurRadio. November, 1989



KENWOOD U.S.A. CORPORATION
CO MMUNICATIONS & TEST EQUIPMENT GROUP
P.O. BOX 22745 , 22 01E. Dominguez Street
Long Beach,CA 90801-5745
KENWOOD ELECTRONICS CANADA INC.
P.O. BOX 1075,959 Gana Court
Mississauga, Ontario,Canada L4T 4C2

• BT-6 6-cell AA battery cas e . DC-1/PG-2V
DC adapter . HMC-2 Headset with VOX
and PH . SC-22 a nd SC-23 Soft case
• SMC-30 / 31 Speake r mics. • WR-1 Water
resistant bag.

KENWOOD

oSupplied accessories : Dual band
rubber-flex antenna, PB-6 battery pack,
wall charger, belt hook,wrist strap,
water resistantdust caps.

Optional Ac ce ssorie s
• PB-5 7. 2 V, 200 mAh NiCd pack for 1.5 W
outpu t . PB-6 7.2V, 600 mAh NiCd pack
• PB-7 7.2V, 1100 mAh NiCd pack . PB-B
12 V, 600 mAh NiCd for 5 woutout e PB-9 7.2V,
600 mAh N,Cd with bui lt- in cha rger . BC-lO
Compact charger . BC-11 Rapid charger

2m170cm Dual Band HT
The newTH-75A Dual Band HT
from Kenwood is here now! Many
of the award-winning features in
our dual ban d mobile t ransceivers
are designed into one hand-held
package.
o Dua l Watch function allows you to

monitor both bands at the same time.
0 1.5 watts on 2 mete rs and 70cm:

5 watts when operated on 12 VDC
(or PB-8 battery pack).

o Large dual mu lt i-funct ion LCD
display.

0 10 me mory channels tor each band
stores trequency,CTCSS, repeateroff­
set, trequency step intormation,and
reverse.A lithium battery backs up
memor ies.Two memories tor "odd
split" operation.

o Selectable full dup lex operation.
o Extended receive r range :
141-163.995 and 438-449.995 MHz;
transmit on Amateur band only. (Moditi­
able for MARS and CAP.Permits required.
Specitications guaranteed on Amateur
bands only.)

• Uses th e same access orie s as th e
TH-25AT (except soft ca ses).

oVolume and balance controls,
plus separate squelch cont rols on
top panel.

oSuper easy-to-use! Forexample, to
recall memory channel,just push the
channel number '

o CTCSS encode / decode built-in !
oAutomat ic Band Change (ABC).
Automatically switches between main
and sub band when signal is present.

oAutomat ic offset se lect ion on
2 meters.

oTone alert system for quiet moni­
toring. When CTCSS decode is on,
the tone alert will tunction only when a
signal with the proper tone is received.

• Four ways to scan, including dual
memoryscan, with time operated or
carrier operated scan stop modes, and
priority alert.

oAutomatic ba ttery saver c ircuit
exte nds battery life.

Specifications and prices subjec t 10 change without notice or ob ligation.
Complete service manuals are available for all Kenwoo d transceivers and most accessories.

Two in the Hand!
TH-75A



FIRST PLACE
Home BrewIVContest FLAVORIG!

Number 4 on you r Feedback card

80-meter CW transceiver from a Radio Shack transistor radio.
by Michael Jay Geier KB 1UM

B reathes there a ham who has never pon­
dered the idea of converting an AM

pocket radio to ham use? I doubt it. I remem­
ber thinking about transistor radio conver­
sion eve n as a shortwave listening kid , long
before I became licensed. What would it take
to get the BBC or Radio Austr alia out of one
of those little gems? Cou ld it be done?

Why Not!

Sure . Pocket radios, even the under $10
variety, are full-fledged superheterodyne re­
ceivers with AGe . A lot of the work of re­
ce iver desig n has bee n done for you! There ' s
a perfectly good IF strip, a detector and an
audio amp with enough power to drive the
speaker. Sound s like a good start , doesn't it?

Of course. receiving st rong local AM
broadcasts is much easier than grabbing dis­
tant shortwave or amateur signals. In add ition
to the need for a BFO, ove rall rece iver fre ­
quency stab ility mu st be made tremendously
better.

Divide and Conquer

Pocket radios are designed to be chea p, and
the greatest area of compromise is in the front
end . T ypi call y , a combination osc illator­
mixer is used , and this arrange ment is abso­
lutely no good for ham use , because it tends to
cause reception of more than one band at once
(due to oscillator d istorti on), and may have
birdies . Also, the oscillator is nowhere near
stable enough for CW and side ba nd re ­
ception.

You can solve these problems by removing
the original fro nt end (usually ju st one tran-

Photo A. Flavorig!
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sisto r and its assoc iated components). and
repl acing it with separate oscillato r and mixer
stages. With FETs and simple toroid coils,
it' s as easy as pie!

Descri ption of the Transceiver

" Flavorig is an Su-meret , Novice band 5
'watt CW transceiver, bu ilt around a Radio
Shack Flavoradio'" , which sells for $6.95. It
includ es an RlT circuit , sidetone , and min i­
key , and it operates on 10-14 volts, maki ng it
ideal for portable use . As much of the original
radio as possible is used . In fact , several pans
are REMO VE D, with a few being used later,
in other circuits. You can buy nea rly all the
parts at Radio Shack, and the few they don 't
sell can be ordered from Digi -Key Corpora­
tion or Radiokit (see addresses at the end of
the article ). Initial tune-up requires only an­
othe r HF rig , an antenna , and a dumm y load .

Th e Flavoradio ' s single-transisto r fron t
end is replaced with two FETs, Q I and Q7
(see Fig ure 1) . QI is an RF am p, whose input
is the incoming signal , tuned by L 1, mixed
with the local osc illato r signal provided by
Q7 . LI , by the way, is the ori ginal AM band
antenna coil, tuned to the 80 meter band by
pull ing it part way out on its ferrite rod. The
osci llator, used for both receive and transmit ,
is coupled to the receive r on ly via pro ximi ty ,
a technique which has several adva ntages ,
not the least of which is simplicity !

Th e IF, detector, and audio stages stay
pretty much intact , with only minor changes
to increase ove rall gain and selec tivity. The
BFO is pro vided by Q8, which generates a
very stable signal by using a ceramic res­
onato r similar to a crystal. Th e BFO requires
no tuning or adju stments .

Th e transmitt er is, of course, not native to
the rad io. The oscillator signal is shifted to
the transmit frequency when the transmit/re ­
ce ive switch is set to tran smit. Q9 buffers the
signal, and it is coupled via L2 to the QIO
driver stage . L2 is the radio ' s o riginal oscilla­
tor coil , now used as an inte rstage trans­
fo rmer . QIO generates enough current to
dri ve the gate of the Q'll final tra nsistor,
which provides betw een 1.5 and 5 watts of
output on a 50n load . The filter which fol­
lows it clean s up the waveform, ensuring
spectral puri ty .

The rig is keyed by providin g power to the
buffer. drive r, and final stages. The oscillator
runs continuously. Sidetone is pro vided by
UI, a CMOS 555 timer, which is coupled
into the audio amp. In transmit, the receiver
is disabled via 04 , which cuts offQ I .

Let's Get Started

If you 're like me, right now you' re think ­
ing, " Oh, no, I hafta wind coil s. " We ll, on ly
two , and they ' re extremely simple . One has

15 turns of wire , and the other has 30 turns
with a lap after the eig hth turn . No transform­
ers , bifilar , trifilar, etc . I don' t like that stuff
either !

After you get the rad io and othe r part s, the
first orde r ofbusiness is to remove some parts
from the radio. Pop the case ope n and remove
the sc rews holding the board. Now , refer to
the sche ma tic included in the in struct ion
booklet , and unsolder and remove the follow­
ing parts : C I , RI , R2, QI , R3, C2, and C3.

Next , remove the oscillato r co il, which is
the can with the red core. Be sure to unsolder
the tabs hold ing the metal can, as well as the
coil pins . Th e can may come off separately ,
but that' s OK; you can reassemble it , as long
as you haven 't damaged the del icate coi l as­
sembly. Do it carefully, becau se you 'll use it
later , in the tra nsmitte r! Now, remove R6,
R7, and C5.

Take one of the toroids and about fou r or
five feet of #26 enameled wire . Wind 8 turns
thro ugh thedoughnut, then pull out abo ut one
inch of wi re and twist ano ther inch back on it ,
to make a tap. Now, wind the other 22 turn s.
Run your soldering iron up and dow n the tap
with a little solder. Spread the turns so that
they go about two -thirds around the toro id.
Finally, put some nail po lish on the windings
to kee p them from unraveling.

You 've ju st wound your osc illator coil.
That wasn't so bad, was it? While yo u're at it ,
you might as well wind the other co il. Th is
one's even easier. Simply wind 15 turns of
the same type wire through the othe r toroi d,

Photo B. Inside Flavorig. This shows the new
board (horizontal) attached to Flavoradio's
original board.
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Schemattcfor the Fiavorig. The internal trimmerof the main tumng capacuor IS numbered differentlyfrom the original schematic, and there IS no
parrnumberfor the 220 IJF capacitor.

Coil Winding Data
L1: Radio's original antenna coi l. Ante nna

coupling link is 3 turns, any kind of
wire . wo und over length of L1.

L3: 30 tu rns of #26 enameled wire. tapped
at 8 turn s, on T50-2 toroid .

L5: 15 1urns of #26 enameled wire on T50­
2 toro id .

spread the windings two-thirds around , then
appl y the nail polish .

Now , it ' s time to start building . First , in­
stall a 47kO resistor in place of the R6 you
removed. Now. stand the oscillator coil on
end. and glue it to the board approximately
where the old one was, with the glue applied
to the area of the coil which has no windings.
Run the three wire s th rough pre-exis ting
holes in the board. If there ' s any slack in the
wires, hold them to the board with nail pol­
ish, beca use any movement will cause a fre­
quency change.

If you do some plann ing, you' ll find that
you can use most of the traces on the boa rd for
the new front end circui t , with a few cuts and
jumper wires. Exactl y how you lay the circuit
out is up to you; it isn' t c ritical. I used the
existing holes and tra ces for the two FETs

and the resistors, and soldered the small ca­
pacitor s and the 6.1 volt zener diode to the
foil side of the board , making cuts in the foil
as needed .

I recomm end mounting the trim caps on the
component side, just below the oscilla tor
co il, to make tune-up easier. It 's a tight fit ,
but it can be done if you mount the oscillator
coil up as far as you can. As with any RF
circuit , keep com ponent leads as short as
possible .

When you ' ve got the oscillator done , look
again at the or iginal schematic. Make a foil
cut betw een C9 and VR1 (the volume con­
trol), and add a lOkO resistor across the cut.
Put a 0 .01 mF cap from VR l ' s wiper (the
center pin) to ground. Put another 0 .0 1 mF
cap between the base and collector of Q3.
That completes the changes to the board.

F inishing Const r uct ion

You' 11 need to add a small board to the
radio , to hold the BFO and tra nsmitte r cir­
cuits. I haven 't included a PC boa rd design ,
as most of us don 't bother to make one for a
single-quantity project. I used simple point­
to-point perfboard construction , and glued
the new board to the bottom edge of the radio
board . Because I like my proj ects to be com­
pact , I even used the curved space formerly

occupied by the speaker magnet!
Wire the BFO and tra nsmitter ci rcuits and

attach wires to the appropriate points on the
radio ..When co nnecting the transmit /receive
switch, keep the wires short , and plan to
mount the switch near the IF can with the
black core . L2 is the OSC 1 coil (with the red
core) that you removed earli er . Looking at
the co il with the pins down and the tapped
side facing you, the ground connection is to
the middle pin , and the 0 .01 mF cap goes to
the pin on the left . Turning the coil arou nd to
the untapped side , the FET connects to the
pin on the right .

You must heatsink the IRF51I output tran­
sistor. Grease it with heatsi nk compound be­
fore attaching the heat sink . If you plan long
keydown periods, or extended use at 13.8
volts, consider using a larger heat sink, as the
transistor gets quite wann with the one spe­
cified.

You must shield the top part of the boa rd.
where the VFO and tuning cap sit, beca use
hand capac itance will make it diffi cult to tune
stations if these parts are unshielded . Co pper­
clad PC board makes a good shielding materi ­
al. Just be sure to connect it to the rig ' s
ground (the black wire coming from the bat­
tery terminal s).

Continued on page 88
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BX40
BX48
BX56
BX64

HY-GAIN TOWERS:

CRANK-UPS
16 Sq. Ft. Mo de ls :

HG-70HD 70 tt ., 4 sec tions
HG- 54 HD 54 ft., 3 sections

9.5 Sq. Ft. Models:
HG-52SS 52 tt., 3 sections

HG-37SS 37 ft.• 2 sections

ACCESSORIES
HG-CO A Coax Arms
HG-TBT Thrust Bearing
HG-GP Gin po le
HG-5, HG-l0, & HG-15 Masts.

Hy-gain crank-up towers let you raise
the antenna for optimum performance
and retract it for service and for
security in severe weather.

Order your hy-gain
antenna/tower package Irom

rf enterprises and
save !

Let' s talk towers:
So what's the bestdeal?
Without question you get the most for

your money with a Rohn self-supporting
tower. We recommend the HDBX series
for amateur use -- you won't regret the
extr a stre ngt h. Top it wi t h a larg e
tribander -- like the TH7DXS or a KLM for
top perform ance. If you wish a smaller
system, consider a Cushcraft A3S or A4S
or an Explorer-14 on an HBX tower. This
series is also great for VHF antennas.

Want the convenience of a fold-over?
Again it's Aohn with the fold-over series.

For the ultimate in service and security,
it's the hy-gain crank-ups.

Finally, count on us all your tower and
antenna needs.

We're ready 10 deliver!

Rohn e f-"~
~supportiJlg tow'ersl•

ROHN TOWERS:
SELF-SUPPORTING

(6 sq . ft. models)
40 ft. . $CAll
48 ft. $CAll
56 ft. : .$CAl l
64 ft. $CAll

(10 sq. ft. models)
HBX40 40 ft. . $CAll
HBX48 48 ft. . $CALl
HBX56 56 ft. ..$CALL

(18 sq. It. models)
HDBX40 40 ft. $CAlL
HDBX48 48 ft. $CALL

GUYED TOWER SECTIONS
250 , 450. SSG& accessories

Call tor current prices.

FOLD-OVER TOWERS
FK 2548 CAll FK4544
FK2558 FOR FK4554
FK2568 PRICES FK4564

Rohn fold -over towers are shipped
freight prepaid from (he factory. Freight

addi tional on other towers.

ANTENNAS & ACCESSORIES

Phillystran Guy
Systems:

We hav e a complete inventory of
cable and acc essories.

ALPHA-DELTA
OX-A Sloper $46.95
OX-DO 65.95
DX-CC 79.95
DX-KT 28.95

Protect your station with Alpha­
Delta coax and rotor line
protectors. Call us!

AMPHENOL CONNECTORS
83-15P (PL-259) $1.49
83-822 (Pl-259 teflon) $1.59
82-61 IN-male) $3.75
82-202-1006 (N tor 9913) $3.49

We stock a full line ot connectors.
Connectors installed!

TOWER HARDWARE
3/16 EHS Guywire $O.15/ft.
1/4 EHS Guywire O.l8/ft.
CCM clamps 3116 0.39

"\ /4· 0.49
Thimbles; 1/4TH 0.39
Tumbuckles:

3/8 E&E; E&J ......6.95 /7.95
1/2E&E; E&J ..12.95 / 13.95

Rohn TB-3 Thrust bearing ....64.95
Preformed" Big Grips"

3/16" & 1/4" 2.99 13.49
Guy Insulators

500D & 502 1.69 / 2.99
Earth Anchor ; 4 ft. screw- in ..19.00

CUSHCRAFT
A3S,(RFE exclu sive ) Tribander
A4$ Tribander
R5 (10.12,15,17,20)
AP8 (80 - 10 Vertical)
AV5 (SO - 10 Vertical)
40-2CD 2-e140M. beam
A50-5 5-el 6M. beam
617-6B 6 Mtr. boomer
A147-11 "\1-eI 146-148MHz
215WB 15-el wide band 2M
32-19 19-el. 2M beam
4218Xl 18-e12M Boomer
4248 24-el 432MHz
AOP-l OSCAR pack

Call for pr ices on th e~
Cushcr aft line.

BUTIERNUT
HF6VX Vertical, 80-10M.
HF2V Vertical, 80 & 40M.
RMK II roof mount kit
STR 11 radial kit
TBR-l 60. coil kit for 160M
WARC resonators
HF5B Compact beam, 20-1OM

KLM
KT34A $409.00
KT34XA 599.00
2M-16LBX 169.95
432-30lBX 149.00
2M-22C 189.95
435-40CX 219.00

WIRE & CABLE
BELDEN COAX: (When you want the best)

9913 low loss $O.491ft. RGaX (925B) $O.24/ft.
AG-213/U (8267) $O.49Ift . AG-l1 AIU (8261) $O.451ft.
AG-BiU (8237) $O.391ft. AG-58AIU (8259)$O.191ft.
AG-BiU (8214) $0.431ft. RG-591U(8241) ..$O.201ft.

AG-2141U (8268)... . $2.99Ift.

COPPERWELD ANTENNA WIRE:
Solid: 12 ga...$O.l2/ft.; Solid: 14 ga...$O.09/ft.; Stranded 14 ga...$O.lOJft.

ROTOR CABLE:
Standard(6-22, 2-18).....$0.21 Heavy Duty(6-18,2-16).....$O.381ft.

We stock Andrew Heliax & Connectors.
For direct burial we recommend Andrew lDF4·50A Heliax.

(Long Iile, low loss. $1.99/11.) -

HUSTLER
6BTV 80·10 mtr vert ical $139.95
5BTV 80-10 mtr vertical 124.95
G6-144B 2 mtr base antenna 89.95
G7-144 2 mtr base antenna..124.95

Com plete mobile system s.

TELEXihy-galn
TH7DX$ : 7-el. tribander
THS Mk2 : 5-el tr ibander
Explorer-f a: tribander
Disc . 7·1 : 40 M. dipole
Disc . 7-2: 2-e140 M. beam
Disc. 7·3 : 40 M. director kit
2058 AS: 5-el, 20 M. beam
204BAS : 4-e l, 20 M. beam
1558 AS: 5-el , 15 M. beam
105BAS: 5-el , 10 M. bea m
1aHTS: 80-10 M. vertical
18ATViWBS: 80-10 M. vertica l
V2S ; V3S; & V4S
64BS & 66BS: 6 Meter beams
OSCAR Link Antennas

ROTATOR S

TELEX/hv-aain YAESU
HDR-300 G600RC G1oo0SDX
T2X G800SDX GSOOA
HAM IV G5400B
CD45 II

ALLIANCE
HD-73 U-"\10

AEA
ISOPOlES

AEA 1M2 VHF & UHF Ant enn as.

e IRe :..!::142 ON READER SERVICE:CARD
SayYouSawII In CO
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IC-765

ICOM

IC-735
FT-757 GX-II

FT-767G X l 60-10M Xcvr
50, 144, 432 MHz with optional modules.

FT-747GX Economy HF Xcvr
FT-736R 144/432 duplex xcvr.
FEX-736 Add modules for 50,220. or 1296.
FT411 New 2M HT
FT-212RH 45W 2M tm xcvr
FT-712RH 35W 440 1mxcvr
FT-709R 4W. 440 tm HT
FT-4700RH 2M1440 Dual band mobile
FGR-8800 150KHZ - 30MHZ Receiver
FGR-9600 6Q-902MHZ Receiver

And more! Call fo r p rices.

16().10M w ith General Coverage Recei ver ; 99
Tun abl e Memories, Band Stack ing Regi sters ,
Full aSK, 10 Hz Readout, DDS, & More.

IC-725
Ultr a Compact, 100 W Outp ut, 16Q.1DM,
General Coverage Receiver, 25 Memories.

150-10M, General Coverage Receiv e, Dual
VFO & 12 Memory Channels, aSK, Co mpact.

IC-228A1H
Compac t Mob ile 2-Meter Transceiver

989C TUNER

MFJ

J•

"':;f.';'= •

• =i ', .. j
... . 1~""" ~ '-• •

-- - . _.r •

TNC UNITS DUMMY LOADS
ANTENNA BRIDGES CLOCKS

METERS , KEYERS TUNERS
ACCESSORIES SWITCHES

KANTRONICS

TEN-TEC

KAM All mode terminal unit

Om ni V HF Transceiver
Mode l 585 Paragon
Mod el 425 Tilan Linea r Amplif ier
Mode l 420 Hercules Solid State HF Amplifier
Model 238 Antenna Tuner

The Morse Mach ine
8000 character memory. 20
memories, serial no. insertion,
2 • 99 wpm, beacon mode. and
more!

BENCHER
\~y
~..,-

Keye r Padd les , Balun s, and Filt ers

PK-232
Morse, Baudot, ASCII, AMTOR , Packet , Facsim ile, & Navtex

This months specials!
Mosley CL·33 tribander $31S·
Mosley TA-34 tribander $32S·
Mosley TA-40KR $79·
Hustler 6BTV. $139·
Amp Supply AT·3000 tuner $299·
MFJ 941D Tuner $13S·

( • Free UPS ground in the
continental U.S.)
We are now supplying AEA / 1#
antennas, H-frames, elevation rotors,
and power dividers for SO, 144, and
432 MHz.

------=
MIRAGE AMPS

Alpha-Delta, B&W, & MFJ
Coaxial Switches

rf concepts amps

NYE VIKING MBV·AAMERITRON AL-80A

AL-84: 600W PEP
AL-80A: 1000W PEP
AL-1200: 1500W out
AL·1500: 1500W out
RCS·4 & RCs-aV

Re mote co ax sw itches

AMPS, TUNERS & ACCESSORIES

WI

Say You Saw It In CO
CIRCLE 142 ON READER SERVICE CARD



73 Review by Steven K. Roberts N4RVE

Numb er 5 on your Feedback card

Instant Track
The slickest tracker yet!

Instant Track
Project OSCAR

PO Box 1136
Los Altos CA 94023-1136

Send an SAS E for information .

I nstant Track is the creation of
Franklin Antoni o N6NKF, a

pr oject moti vat ed by, as he
humbly put it , " a desire to learn
someth ing about orbital mecha n­
ics. " Dur ing his year-long educa­
tion, he produced a piece of code
that redefines the state of the art
in OSCA R satellite trackers. This
PC program dramatically outper ­
forms our governm ent 's high­
tech satellite tracking too ls. Thi s
is both exciting and scary: Wh ile
our taxes buy multimillion dollar
d inosaur technology tha t 's al­
ready a decade old when it's fi­
nall y put to use, individual cre­
ative hams build systems that run
circles around it.

Instant Track's quality is evi-
dent from the moment you bring it up on your
screen. The program wakes up with a menu
screen that Jets you edit your station ele­
ments. any of the 200 satellites in its library (it
comes with 115 sets of Keplerians already
loaded, and tracks them all at once), and gives
you a choice of funct ions. The startup screen
even shows the status of your favorite satel­
lites. Without hitting any keys at all you can
see if they' re up or down.

From here, you can graphically disp lay the
wor ld with locations of sun, moon, and your
bird of choice cont inuously updated, invoke a
text screen that includes live data for multiple
stations (essentially showing AZ-EI-PA-range
data for each). and print a quick-reference
operating schedule.

You can also display a massive mult iscreen
co-vis ibility grid that shows which satellites
can see each other at any given moment (I'm
not sure what this is good for. but it's interest­
ins-and hints at just how much number­
crunching is going on-inside Instant Track).

One of the first surprises occurs when you
tell it your latitude and longitude. I painstak­
ingly determined this from a USGS tapa map,
keyed it in, and the program correctly said:
"1 .8 km N of Milpitas, CA," and gave my grid
squarel

Squint Angle Window

Invoking the map display draws an excel­
lent Mercator projection of the world on the
EGANGA screen, overlays the sun and its
terminator, a dot for the moon. a white X for
your station, and a white block for the satellite
you have selected from those available (in the
selection screen, the ones currently in view
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Map display for Instant Tracker.

are yellow , the others are green- a nice
touch). The satellite is surrounded by its foot­
print , and there 's a bonus: For birds such as
OSCAR-13 where offpointing angle (squint
angle) is an important factor, there's a SEC­
OND footprint (blue) that delineates the por­
tion of the earth's surface within 20 degrees of
antenna boresight. This is MUCH more useful
than a footprint alone. Any seasoned satellite
operator knows that trying to work a bird when
the antenna is aiming away from you at 120
degrees is pointless, even if you seem to be
right in the middle of a perfect pass.

" . . you can
invoke the program

and then continue with
other tasks while the
computer aims your

antenna in the
background!"

The author took the graphic displays a lot
further, making Instant Track as much an edu­
cational tool as a tracking system. If you press
P while looking at the map, the screen clears
and you get a round bird's -eye view of the
earth, complete with latitudellongitude refer­
ence lines, footprints, and terminator. This
display is beautiful, and seems to have be­
come the one I most like to leave on the screen

for company. Press P again, and
the globe is replaced by an archl­
tectural a-view display of the or­
bit, including an arrow if antenna
orientation is a factor . Press the
key again, and this gives way to a
" sky view ," whic h place s the
satellite against the current back­
drop of major stars from the ob­
server's viewpoint-helping you
visualize where it is.

In any of the four graphic dis­
plays, switching between satel­
lites is simply a matter of scrolling
with the arrow keys-or popping
out to the selection screen, pick­
ing a different bird. and dropping
back into the map. Fast and easy.

Clearly. the user interface is
spectacular, which is one of the

reasons it was so dazzling to the pros from the
USAF who visited me recent ly. But there's
another side to a satellite tracking program
that' s all business-poinling antennas . ln­
stant Track does that, of course, and even
here there' s an unprecedented twist. N6NKF
has embedded all tracking functions in a TSR
(terminate and stay resident), meaning that
you can invoke the program and then continue
with other tasks while the computer aims your
antenna in the background! In my case, run­
ning the Microsats bicycle mobile, this feature
will allow the DOS system to generate a mes­
sage to the FORTH machine whenever any
bird of interest comes into view, prompting it to
turn on the station and attempt to connec t.

System requirements for this tour-de-force
of satellite software are as you would expect:
You will get optimum performance on an AT·
class machine with coprocessor and EGA or
VGA display. But it will work. though more
slowly and with less pizzazz, either without the
math chip or on a vanilla XT.

Do I recommend it? In the month I've had
Instant Track I have had no reason to fire up
any of the other satell ite software in the sys­
tem. It has become the star of my demo reper­
toire, and makes scheduling OSCAR opera­
tio n easy and pleasa nt. See you on the
bird! FJ]

Steven K. Roberts N4RVE, author of Comput·
inq Across America and features in 73
Magazine, can be reached at PO Box 2390,
Santa Cruz CA 95063. He now publishes the
bi-monthly Journal of Hi-Tech Nomadness
(subscription $15/year.)



Number 6 on you r Feedba ck card

There are no "average" hams!

HAM PROFILES
he earned his Extra license.

Bill has spoken on amateur ra­
dio at a local Kiwanis Club meet­
ing, and he is often introduced at
Jack Nord's radio classes.

Besides amateur radio, Bill 's
interests are coin collecting and
hunt ing . He will be taki ng the
Hunters' Safety Course this au­
tumn. He is also a member of his
school's Spanish Club. III

Bill Crossley WK2X- an Extra
already!

attended forum. Next up for Nick­
01 was a trip to the Hun tsvill e
Hamfest and a week in Tennes­
see, thanks to the " ET (East Ten­
nesse e) Crew at 22" support
gro up led by Caro l Whetstone
N4LFR.

Nickol graduated this June from
JHS 22, where she was active in
ham radio and in the Legal Stud­
ies program. She is now in the
10th grade at Seward Park High
School in New York City . She
hopes to start a ham radio club
there, using the resources of JHS
22. Nickol also works part-time in
a bridal shop.

Extra Young Extra Class
Bill Crossley WK2X, age 14, is a

ninth grader at the Frewsburg,
New York, Central School. Both
his father (John N2HBI) and his
grandfather (Albert K2EHJ) are
amateur radio operators. John is
the president of the Chautauqua
County Amateur FM Association.

Bill got his Novice license at
age 11, afte r taking Jack Nord
AC 2D' s even i n g course at
the Jamestown, New York, High
School. Thir teen mon ths later

Nickol Santiago KB2GGW exam ­
ines her 1989 NYC Ham of the
Year award with Joe Fairclough
WB2JKJ, president of the Radio
Club of JHS 22,

state her views on ham radio from
a young person's angle at a well-

NYC Ham of the Year
Three years of hard work paid

off for Nickol Santiago KB2GGW,
age 15, the 1989/1990 Big Apple
Ham of the Year. Nickol is known
by countless hams around the
country for her outstanding oper­
ating skills on the WB2JKJ 21.395
MHz Classroom Net sponsored
by the Radio Club of Jun ior High
Sc hoo l 22 in New Yo rk City,
directed b y J oe Fai r c lough
WB2JKJ. She took to the airwaves
in 1986 as a member of the " Edu­
cat io n Thru Co mmunicat ion"
c lass sponso red by the J 22
club. " From the first day in Mr.
Fairc lough' s class, I loved ham
radio and wanted to get my own
license." said Nickol.

As a finalist in the race, Nickol
was invited to attend the Knox­
ville, Tennessee Hamfest on May
19th. Not only did she go, along
with WB2JKJ, but she also got to

FEEDBACK

In our continuing effort to present the best in
amateur radio features and columns, we recog­
nize the need to go directl y to the source- you,
the reader. Art icles and columns are assigne d
feedback numbers, which appear on each arti­
cle/column and are also listed here, These num­
bers corres pond to those on the feedback card
opposite this page . On the card, please check
the box whic h honestly represents your opinion
of each art icle or column.

Do we really read the feedback cards? You
bet! The results are tabulated each month, and
the editors take a good , hard look at what you do
and don 't like. To show our appreciation, we
draw one feedbac k card each month and award
the lucky winner a free one-year SUbscr iption (or
extension) to 73,

To save on postage, Why not fi ll out the
Product Report card and the Feedback card and
put them in an envelope? Toss in a damning or
praising letter to the editor while you're at it. You
can also enter your QSL in our QSL of the Month
contest. All for the low, low price of 25 cents l

Feedback# Title Feedback# Title

1 Welcome Newcomers 16 Homing In

2 Never Say Die 17 QRP

3 QRX t8 Looking West

4 Home-Brew: Flavorig! 19 1989 Holiday Wish List

5 Review: Instant Track 20 Above & Beyond

6 Ham Profiles 21 Dealer Directory

7 Home-Brew: The BitChaser 22 Letters

8 Review: Yaesu FRG·9600 23 New Products

9 Home-Brew: Bargain Audio 24 Hamsats

Frequency Meter 25 nrrv Loop
10 Review: PacComm NB-96 26 Index: 11/89

11 Sing for the Unsung Heroes 27 Ad Index

12 Home-Brew: Easy Tuning for 28 73 International

Uniden HR2510 29 Book Review: Computing

13 Home-Brew: Three-In-One Across America

Antenna Tuner 30 Special Events

t4 Review: Elenco 3t Barter 'n' Buy

ACAdapter 32 Propagation

15 Packet Talk 33 Updates
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SECOND PLACE
Home Brew IVContest The BitChaser

Number 7 on your Feedback card

Digital counterpart to the oscilloscope.

by R.A. Cole K40ND

. ' 0"
O·OFF

estop the capture automatically, under con­
trol of a second signal, or manually ;
- recycle, as much as desired , captured data
for review, or for playback to some externa l
device (which can' t be done at all on a
scopel):
emeasure the time differen ce between a pulse
on one line and that on another (something
like a dual-beam scope);
- be prog rammed with any desired bit pattern ,
that then can be played back as a repeating
signal source (as the RY generators in the
Baudot TTY days) . and;
-be used , with the internal clock brought out,
as a variable or calibrated timing source for
general purpose testing .

How It Wo rks

Figure I(a) illustrates the basic idea of the
unit. The Be uses a long ser ial-in/parallel­
out shift register, with a discre te LED at­
tached to each stage to display the contents.
The clock (time base) performs the shift-right
function, so that the signal coming in on the
serial-in connection will be sampled and
shifted into the register for display. With a
clock period much shorter than the duration
of the incoming pulses , each pulse will result
in severa l samples of each pulse shifting into
the registe r, lighting the respective LEDs.
That is, if the clock period is one microsec­
ond , an incoming pulse of 10 microseconds
duration will light 10 LEOs, etc . The " 0"
levels between the pulses will result in the
respective LED remaining off.

Thus, the BC is a combination of storage
scope, frequency counter , bit-p attern genera­
tor, and logic probe . With a little external
circuitry . youcan even display CW visually.
(Those blinking lights will fascinate shack
visitors!)

PM 4 U El OUTPUTS

SIPO S'lIFT REGISTER

LEO. m "E FOR EACfi $TA(;EI

SI(; N~~ >---- - -1

CLOC".

SI(; ,.AL

bJ

OISpt~~ O . _ • • • 0 0 0 •••• 0000 0 •• 00 0 0 . _ ••••• 0

o j

The BitChaser (BC) originally started out
as a very simple device for capturing , freez­
ing, displaying, and measuring pulses of al­
most any reasonable duration and repetition
rate . After I finished the basic design , I soon
found that a few simple and cheap addition s
would greatly increa se the unit's functionali­
ty. For ten more dollars, I modified the Be
into an incredibly ver satile piece of test
equipment, having the following capabilities:

«capture and display pulses from about half a
microsecond up to several seconds;
«measure pulse length (dura tion) and duty
cycle ;
«measure time between successive pulses;
(since this is the reciprocal offrequency when
pulses are regular, it performs like a frequen ­
cy counter, with a little math);
esynchronize the start of capture to the in­
coming signal (like a triggered scope), or
from a separate external signal, or manually;

Figure I . (aJ Basic concept offunction ofLED signal display; (bJ example display.

Photo A. Front panel of the BitChaser. The
author used a junked Heathkit FET VOM
case.

D igital devices and circuits are securing
their foothold in the ham world, as well

as in many household appliances. Whether
you experiment , or repair your own gear , you
quickly find that digital devices have their
own requirements for test equipment.

Whil e there ' s no substitute for a good
o'scope for looking at repeating waveforms
(whether analog ordigital) , scopes are almost
useless for observi ng one-of-a-kind , short
pulses typical of digital controls and signal­
ing . At best , a good, triggered scope tells you
a pulse occurred , and gives a brief image of
its du ration , but the image is quickly gone.
An expensive storage scope will tell you a lot
more, but it '5 pretty hard to j ustify on most ham
budgets. Logic probes are cheap and easy to
build , but they tell you almost nothing except
that there was (or was not) some activity .

Many Uses!

You can use the BitChaser for digital sig­
nals, however, almost anywhere an oscillo­
scope is used, with the bonus that you can
store the results as long as desired. Examples
are many and varied-you can check the tim­
ing and structure of data charac ters coming
out of a modem, RTTY demodulator, com­
puter, keyboard , or packet inter face ; cali ­
brate the speed and weight on an elect ronic
keyer ; track dow n and analyze spurious puls­
es in any kind of logic circuitry (much better
than with a logic pro be!); and check the
" handshak ing" (protoco l agreement) be­
tween two digital devices (computer/printer ,
computer/modem , erc .). You can also use the
BitChaser as a signal source , to generate 5 , 7,
or 8-bit TrY characters at any speed from 60
wpm to 9600 baud and highe r . You can use it
as a general purpose square-wave signal gen­
erator from sub-audio to 4 MHz. You can
even use it as a crystal calibrator for the HF
bands . With the optional " hidden" 96-bit
shift register , you can use it as an RTIY or
CW callsign generator.

BitChaser would beuseful for checking out
two recent 73 projects: " Control Your Rig
from a PC" (August 89) and "Kaboom Mi­
cro Keyer " (September 89). In the first case,
the project involves a computer-receiver in­
terface with handshaking; the second in­
volves using the BitChaser to calibrate the
speed control on the Micro Keyer.

Digital Requi rements

A major feature of a digital measuring
device is that , since we do not have to be
concerned with voltage levels other than 0 or
+5 volts, we can use a simple display scheme
instead of a complex and expensive cathode
ray tube.
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Official 1934
SHORT WAVE
RADIO MANUAL

CIRCLE 277 ON READER SERVI CE CARD

simple. h igh ­
performance old­
time shortwave radios l

All of the secrets are
here : the circu it diagrams.
parts layout, coil specifica tions, con­
s truction detai ls , opera tion hin ts , and
much more!

This is a compila tion of s hortwa ve
constructi on articles from "Snort Wave
Craft"magazines pu b lished in the 20's &
30·s . It's wal l-to-wall "how-to."

Included are circuit diagrams. photo­
graphs. and design secrets of all short~
wave receivers being manufactu red in
1934 in cluding so me of the most fa­
mous: S\V..3 , the SW-5 'Thrill Box", the
deFore s t KR-I . the Hamm urland
"Cornet Pro". and many more .

Also included is a ne w chapter s how­
ing how you can u se transistors to re­
place hard -to -find va cu u m tubes . You 'll
even see the circu it that wa s la shed
together on a table top one nigh t u sing
Junk boxparts . a hair curler a nd a lliga­
tor clips. Attached to an an ­
tenna str-ung across the base­
ment ceiling and a 9 volt ba t­
tery , s ign al s started popping:
in like crazy. In a couple of
min u tes an urgen t messa ge
from a s hip 's capta in off Se­
attle over 15 00 miles away
wa s heard asking for a navtga _ 1

tor to help him th rough shallow wa terl
The se small regene rative rece ivers

are extrem ely si mple. bu t do they ever
perform! This is a must book for the
experimen ter. the su rvivalist who is
conc erned about basic commun ica tion .
s ho rtwave lis tene rs, ham rad io opera ­
tor s who collect old receivers . and just
abou t a nyone in terested in old -time
rad io.

Great bookl Fun to read l On e of the
best old -time radio books to tum u p in
years. Heavily illu s trated! Order a copy
todayl 8 1/ 2 x 11 paperback 260 pages
on ly $ 15 .70 pos tpaid!

riTndsay PUbiicatTonSl
I Box 12.WGB, Bradley IL 60915 I
I D Send a copy of S hort Wave Rad io I
I Manual Enclosed is $ 15.70 . I

Ch k. Me. Visa. Send a free cata - I
I log of other book s.

I Name I
I II Address I
I CUy St _ _ Zlp I1.lIi ..

l ~ "MANUAL STOP "
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Photo B. Internal view ofthe BitChaser.
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Figure 2. BitChaser block diagram.

Figure l (b) shows a typical display for an devices, like a computer and a printer, to see
incoming stream of pulses. While almost any if one device is responding correctly to the
display length is possible with this basic other. For example, I had troubles with a
scheme, the unit described here uses a shift printer omitting one or two characters at the
register and display screen of 32 bits as a end of a line. This turned out to be a timing
compromise between adequacy of display problem during the carriage return-the
and cost. You may decide to build a differe nt "not-ready" signal from the printer was be-
length, although displays much shorter may ing ignored by the computer. This required
not be very useful. This simplifi ed circuit an extra testing loop in the printer driver
illustrate s the concept, but suffers from ex- software to detect the "not-ready" condi-
actly the same frustrating problem of the tion.
scope- unless you have a way to stop the A crystal-contro lled oscillator and di-
clock, the display vanishes . vider chain pro vide the main clock signal.

These allow for precise measurements of
pulse width by having a known time interval
for each LED. (Analogous to calib rated time!
division on a scope .) The circuit as shown
provides time-per-LED periods of 0 .25 . 0 .5.
1.0 , 10.0 and 100 microseconds, and 1.0 or
10.0 milliseconds. Since the display is 32
LEDs long, this results in displays of 8, 16,
32,320 and 3200 micro seconds , or 32 or 320
milliseconds, respectively , of activity on the
signal line.

Low resolution of the LED display limits

-sv

T he Basic Design

Figur e 2 is the expanded block diagram.
The most important addition is that of " gat­
ing" for the clock, by sampling the incoming
signal line. I termed this Synchronous Start
Mode, analogous to a triggered sweep scope.
With this feature , the BC sits and waits for an
incomi ng pulse, then begins shifting the reg­
ister . The clock counter counts the number of
clock pulses , and stops the clock after 32
shifts. thereby freezing the display (Clocked
Stop Mode). Once the clock gate circuit had
been designed for the Synch ronous Start
Mode, it was trivial to add a switch and an
input jack to allow ope ning the clock gate
with an external signal, or by a manual push
button, and to close the gate the same way.
The Start Mode and Stop Mode switches,
respectively, select these functions.

Note that the mode selections are totally
independent. You can have a Manual Start
and Clocked Stop, or any other combination
that suits your purposes . The External Start
and Stop connectors are usefu l to allow you to
measure the time relationships between sig­
nals on two different lines. One is used as the
signal, and the other as the Extern al Start or
Stop. The display measures the time between
a negative-going pulse on the Start line and
the next positive level on the Signal line.

The main use of the above feature is to
obse rve th e hand sha ki ng betwee n two
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Figure 3. Shift register, display , and control circuitry.

precise measurement of pulse duration; a
pulse duration of, say. 2.3 milliseconds
would show up as either 2 or 3 milliseco nds
when using the 1.0 milliseconds-per-LED
range . You can increase accuracy by shifting
to a faster clock speed . provided the durat ion
doesn' t exceed total display length .

To increase flexibility when not much is
known about the duration , timing, etc . , of the
signal source , I included a variable clock.
This works much like the variable time/divi­
sion adjustment on an oscilloscope .

Since you bring the clock out to an external
jack, if you have a frequency counter , you
can monitor the variab le clock and determine
the LED interva l quite precisely .

With this basic practical design, you have
an instrument that will allow you to capture
pu lses , fr eeze them , and measure their
lengths, separations, etc. , in a fairly automat­
ic way, and represents the prime operating
mode of the BC.

Modifications

A few more components greatly increase
utility. The Restart Delay is a simple timer
circuit that freezes the display for up to about
10 seconds, then re-activates the Synchro­
nized Start mode for another sweep. In the
Sync Sta rt mode , the Restart Delay also pre­
vents another pulse on the signal line from
accidentally re-trlgger ing the shift registers
before you are ready. The 7-scgment displays
attached to the clock counters are useful at
slow speeds (or when programming the dis-

20 73Amateur Radio. November, 1989

play, as explained later ), and they add very
little to the cost, since the counters were nec­
essary to create the Clocked Stop mode. The
display freezes (after 32 periods), then resets
to " 00" when the Restart Delay times out.
Thus , if the BC is just sitting there with the
display showing " 00, " you know it is ready
but no pulse has arrived.

Another nice-to-have addition was a pro­
gramming push button switch, along with a
one-shot clock. These allow you to enter any
bit pattern into the shift register by holding
down (or releasing) the Program button, and
firing the one-shot clock . (You could just use
a very slow clock along with the Program­
ming button, but once you start programm ing
that way , yo u can ' t stop until you are
through!) Anything that will fit into 32 bits
can be programmed; this includes several
ASCII or Baudot characters , eight-bit data
characters , or a couple of Morse characters
(not a full callsign, though!). The bit pattern ,
whatever it is, can be sent out once, at any
data rate available from the crystal or vari­
able clocks, or it may be repeated as many
times as desired by using the Recirculate fea­
ture .

Notice that although the shift registe r acts
like a serial-in/parallel-out register, all of the
contents come out serially , also! Thus, once a
bit pattern has been captured by , or pro­
grammed into, the shift register . you can
switch to the Recirculate mode, and recycle
the bits back into the input of the shift regis­
ter , at the same time that you output them to

some external device . You can even change
the time base du ring recycle, to repeat the
same bit sequence at a slower or faster rate!
This is useful , for example, in testing a print­
er or some other serial communications
device with unknown speed capability- just
send data at varying rates until it syncs and
perform s properly.

Shift Register an d Control Circuits

All of the circuits are simple , non-critical
TTL logic, with easy-to-find parts . The shift
registers are 74 164 8-bit serial-in/parallel­
out registers; four of them are required to
reach the 32-bit desired length (you can use as
many as you want, though). 7400 NAND
gates do most of the onloff gating of the
various signal paths, and a couple of inver­
sions .

Note that the input signal is inverted before
it goes to the first shift register; this is because
the LEDs are used in a pull-down mode.
which requires the respect ive register posi­
tion to contain a " 0 " to light the LED . Since I
wanted the LED on for a high logic level , and
off for low, the simple answer was to invert
the signal, so that a high on the incoming line
results in a low inside the register.

The clock gate (IC7a) is controlled by a
7474 flip-flop (IC6) in set-rese t mode. The
clock gate is opened by a high-to-low transi­
tion from either the signal (Sync Start) , by an
external, separate signal (Ext Start) or the
manual push button (Manu al Start) . The op­
posite output of the 7474 , which will be " 0"



RECEIVING
CONVERTERS

Low noise conv erters 10 rece ive vhf and
uhf bands on a 10M receiver. Choice
of kit with case & BNC jacks. kit with pcb
only , or wit un:t in a case. Other mod els
available for other in/OU! range s & atv.
Request catalog for complete listings.
VHF Input ranges avail : 136-138,

144-146, 145-147. 146-148, 220-222,
222-224; kit less case $39 , kit w/case
$59, wit in case $89 .

UHF input .ranaes avail: 432---434,
435-437; kit less case $49 , kit w/case
$69 , wit in case $99 .

902~928 MHz converts down to 422-448
or 430-4SO range . Same price as uhf.

LNS-(*)
IN-LINE PREAMP
ONLY$79/k1l, $99 w".~"....
• GaAs FET Preamp with features similar
to LNG series, except automatica lly
swi tches out of line du ring t ransm it.
Use with base or mobi le transceivers up
to 25W. Tower mounting bracket s incl.
"Specify tuning range: 120-175, 200-240, or
400-500 MHz.

HELICAL RESONATOR
PREAMPS

Preamps with 3 or 4 section helical
resonators redu ce interm od & cr oss­
band inte rference in critical applications.
MODEL HRA-(* ), $49 vhf, $94 uhf.
·Specify tuning range: 142-150, 150-t62,
162-174, 213·233,420-45O,45Q-470.

GaAs FET
PREAMPS

at a fraction 01 the cost
of comparable units!

LNG-(*)
ONLY$59
Wire4/le alod

LNW-(*)q.b._ MINIATURE
-~ GaAsFET

PREAMP

ONLY$24/k•. $39 ";''''''~''
• GaAs FET Preamp sjmiler 10 LNG,
except d esigned for low co st & sma ll
size . Only 5/B'VI x 1-5/8't. x 3/4'H.
Easily mou nts in many radios.
·Specify tuning range: 25-35, 35-55, 55-00,
90-120, 120-150, 150-200, 200-270, Of 400-500
M"'.

TRANSMITTING
CONVERTERS

XV2 lor vh f and XV4 for uhf. Mode ls 10
convert 10M ssb, cw, 1m, etc. to 6M, 2M,
220,432,435, and for atv. 1Woutput.
Kit only $79. PA's up 10 45Wavailable.
Request catalog for complete listings .

MO·202 FSK DATA MODULATOR kit
Run up to 1200 ba ud d:gital signa ls
through any frn transmitter with fun
handshakes. Radio jlnk computers,
telemetry gear , etc $39
DE-202 FSK DEMODULATOR kit. For
receive end of ~nk $39

9600 BAUD DIGITAL RF U NKS. Low­
cost packet networking system,
consist ing of new MO-96 Mode m and
special versions of our 220 or 4SOmHz
FM Transm itters and Receivers. Inter­
face directly with most TNC's. Fast,
diode-switched PA's output 15 Of SOW.
Call for more info on the right system for
yo ur application!

AP-3 AUrOPATCH kit. Use with abo ve
for repeater autopa tch. Reverse patch
& phone fine remote control are std . $79

AP-2 SIMPLEX AUTOPATCH Timing
Board kit. Use with above for simplex
operation using a transceiver $39

·~~:~m~."t.y 1"'~ ';f~ ."@;­
- -- - 'J' , '1

NEW TD-3 SUBAUDIBLE TONE
DECODER/ENCODER kit . Adjustable
for any tone. Designed espe cially for
repeate rs , with remote control
activate/deactivate prov isions $24

TD~2 TOUCH~TONE DECODEAj CON­
TROLLER kit. Full 16 digits, with toll-call
resmcto r. programmable. Can turn 5
functions on/o ff. Great for selective call-
ing. tool ....... . $79

NEWCC'R-4 kit. Complete COR and
CWID allan one board for easy con­
struction. CMOS log ic for low power
consumption. Many new features.
EPROM programmed; specify call .. $99

If you prefer a plain-vanilla or kit
repeater, you cou ldn't f ind a
bette r value than our original
REP-100 REPEATER

Same fine rf modules as REP-200 but
with COR...: Controller. Can add
autopatch, dlmf decoder. c r css , either
now or later. Kil on ly $675, wit $975.

ACCESSORIES
COR-3 REPEATER CONmOUER kit.
Features adjustable tail & nne-oct
timers, solid-state relay, courtesy beep,
and local speaker amplifier $49

CWID kit. Diode programmed any time
in the field, adjustable tone . speed , and
timer, to go with COR-3 $59

HIGH PERFORMANCE XMTRS &
RCVRS FOR REPEATERS, AF &

DIGITAL LINKS, TELEMETRY, ETC.
FM EXCITERS: kits
$99, wit $169. 'ZoN contin ­
uous duty. TCXO & xtaI
oven options available.
FCC type accepted for
com '/ uhf & hi bands.
• TA51 for 10M, 6M , 2M,

15O--174, 220MHz.
• TA451 for uhf.
• TA901 for 902-928MHz,

O.5W out (Wit only , $169).
• VHF & UHF AMPUFIERS.

For fm, ssb, atv. Output

from 1(JoNto l00W. Several mod els, kits starti·gng~a~t~$7~9~.~~;;:;~!b""=
FM RECEIVERS: kits $139, wit $189.
- R144/R220 FM RECEIVERS f()( 2M,

15().-174, or 22OMHz. GaAs FET front
end , O.15uV sensitivity! Both crystal &
ceramic if l :lters plus helical
resonator froo t end for exception al
selectivity: >l00dB at ±12kHz (best
available anyv.'here!) Flutter-proof
hysteresis squelch; ate tracks drit! .

• R451 UHF FM RCVR, similar to
above

• A90i 902~928MHz FM RCVR.
Tripte-conversion, GaAsFET front end.

• R76 ECONOMY FM RCVR fot 10M, 6M, 2M, 22OMHz. wlo helical res. or
alc. Kits $129.

• Weather sate llite & AM aircraft rcvr s also available.

If you always thought a computer-controlled
repeater had to be expensive, LOOK AGAIN! You
could easily spe nd th is much just for a controller.

As always, Hamtrcnics strives to ~ive superb perfo rmance at
modest cost! In this case, a premium repeater with versatile
computer control , autopatch, and many dtmf contr ol features at
less than many charge for a bare-bones repeater!

We don't skimp on rf modules, either! Check the features on
R1 44 Receiver, for instance . GaAs FET front-end, helical
resonators, sharp crystal f ilters, hysteresis squelch .

We comp letely re-thcuqht the whole idea of what a repeater
shou ld be, to give the best features at the lowest cost.

ONLY$1 29S!

INTRODUCING OUR NEW
COMPUTER-CONTROLLED

REP-200 REPEATER

• Available for the 10M, 6M, 2M, 22OMHz, 440MHz. 902MHz ham bands.
FCC type accepted models also available for vhf and uhf commercia l bands.

• Rugged excite r and PA. designed for continuous duty.
· Power output is-taw(25W option) on 2M ()( hi-band; i5W on 22OMHz; 10W on

uhf or 902MHz.
· Accessory add-on PA's available with power levels up to 100W.
• Five courte sy beep type s, including a pleasant mult i-tone sequence.
· AUTOPATC H: either open or closed access , toll-call rest ric t, auto-oeccmect
• Rev erse Au lopatch , two types : auto-answer or ring tone on the air.
· OTMF CONT ROL: over 45 functions can be controlled by touch -tone. Separate

4-digit control code for each function, plus extra 4-d igit owner pa ssword .
• Own er can in hibit autcpatch or repeater, enab le either open- or closed -access

for repeater or autopatch , and enable toll calls. reverse patc h, kerchunk filter,
site alarm, aux revr, and other opt ions, includ ing two auxiliary external circuits.

• The cwid message, dtmf command cod es, and owner-spec ified default parame­
ters for cor and cwid timers and tones are burned into the eprom at the facto ry.

· Cwspeed and lone, cou rtesy beep and tail timers, and court esy beep type can
all be ch ang ed at any time by owner-password-protected ot mt commands.

• Many built-In d iagnosti c & testing functions using microprocessor.
• Color coded lad 's Ind icate stat us of all major functions.
• Weld ed pa rtitions for exciter, pa, receiver, and cont roller. PEM nuts for covers.
·3-112inch aluminum rack pan el, finished in eggshell white and black.
• Auxiliary receiver Input for independent control or cross lin king repeaters.
Thef& lJre many other ' eaturn , too numerous to ment ion. Request catalog for l ull det ails.
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when the count gate side is at " 1," turns off
the incoming trigger line by K'Lc , to inhibit
unwanted tr igger pulses.

IC8 and IC9 perform the clock counting
function, with rC7b decoding the count of 32
and providing the Clocked Stop signal to IC6,
closing the clock gate, IC7a. You may also
close the gate with an external signal or the
manual push button . No matter how the stop
is generated, the high-to-Iow transition ofthe
clock gating signal (pin 5 oflC6) also fires the
Scan Delay timer , JC12.

ICld inverts the high level output ofIC12
and turns off IC1b, again preventing any in­
coming signals from triggering IC6. When
the timer times out, up to about 10 seconds
later as set by R33, its output goes low, open­
ing up IClb again, and also resetting the
clock counters, IC8 and IC9, to zero. (Note
that the counters are cleared by parallel load­
ing all zeros into the counters' preset inputs,
not by using the normal clear function. This is
because the clear requires a high pulse, and
none is readily available at just the right time.
The parallel load operation requires a low
pulse, which is available.)

Time Base Circuits

See Figure 4. The clock is a straightfor­
ward crystal oscillator and divider circuits. I
chose a 4.00 MHz crystal to give a 0.25
microsecond speed, then divided by 2 in
ICl4a for 0.5 microseconds ; then again by 2
(ICI4b) for the l.0 microsecond rate. I fol­
lowed this with a series of divide-by-ten
counters to get speeds down to 10 millisec­
onds. Thus, at the fastest speed, the LEDs

display 8 microseconds of signal activity (32
x 0.25 microseconds), and at the slowest
speed, 320 milliseconds of activity.

You can start with a lower crystal frequen­
cy if you think you will not be going after
pulse widths less than a microsecond, and
possibly eliminate lCl4a and b. You can also
eliminate one or more of the decade dividers
if you don't need the longest pulse width
measurements. I do not recommend crystal
frequencies higher than 4 MHz, unless you
are willing to play around with the values of
pull-up and coupling capacitors in the clock
gate control areas.

The variable clock is one-half of a 556 dual
timer in astable mode. With the three ranges
and values shown, it will run from about 100
kHz (32 milliseconds of signal activity dis­
played) down to about 1 Hz (32 seconds of
signal). The other half of the 556 dual timer
(lC19) is the one-shot timer for single-step­
ping (e.g ., during programming).

Construction
You can use just about any board layout

and panel design. The circuits are non-criti­
cal at the relatively slow clocking speeds in­
volved. You may have to play around with
the crystal oscillator resistors and capacitor
values to get reliable starting . You may also
have to adjust the values of C I, C2 and C3 in
the variable time base, IC19, to get continu­
ous frequency coverage. (You can also add a
couple of switch positions and capacitor val­
ues, if necessary. )

I made a few more shortcuts to hold down
costs and save panel space. Notice that S1,

S2, and S3 are SPDT toggle switches, even
though they all have three positions. This is
because one position can be common between
two functions, with a little care. For example,
S1 (Start Mode) uses a single position for
either External or Manual Start; the diode
protects an external signal source from short­
circuit if the Manual button is pressed while
still connected. The same holds for S2. S3
uses a common position for the Signal and
Program functions ; the protective diodes
were considered unnecessary in this case.
You can easily substitute three-position ro­
tary switches, and omit the diodes.

54, the Time Base Select, uses a similar
trick to allow a single jack to be used for
either the Internal Clock Out, or External
Clock In; the extra switch position just as­
sures that the internal clock will be discon­
nected when an external time base is used.

LED string assembly is the only construc­
tion that needs special care . Use sub-minia­
ture LEDs, not miniature or jumbo sizes. The
32 diodes take up about 4 inches of space in a
horizontal line. The subminiature LEDs are
just a little too large in diameter to mount
them in adjacent holes in the PC board , so
grind or file off the opposite sides of the
plastic bulb, being careful not to grind down
to the actual LED in the center. I ground mine
down with a Dremel tool. Each diode takes
only a few strokes with a fine-tooth file.

The IO-LED Bar Graph displays (RS 276­
081, at $2.99 each) produces the most attrac­
tive display with no hassles. If you go this
route, you will either have to shorten the
display to 30 bits (i.e. , 3-bar graph chips),

continued on p. 48
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Figure 4. Time base circuitry.



CALL NOW!

TAPE SAVER
' o,", f. " ., .." ! ,,op. tapo "' ­

, oro ," f'" " oo' ;o n o n ly' ,"," " lin .
T S l ~'9 US Tc!<-,,)," '" "d .,p' " llO
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• 50W on 2 Meters
• 40Won 70cm
• Receive 140-174 MHz

430-450 MHz

VAESU

VAESU
FT·470

CO MPACT 2MI70CM
DUAL BAND FM

FT·4700RH
DUAL BAN D MOBILE

FT·212 RH 2 METER MOBILE

• Optional Internal Digital Voice Record er
Acts As "Answerin g Mac hine"

• Receive 140-174 MHz
.45 Watts Output
• 18 Memories, Comp act Des ign

W INDOW COUPLER
Run you T coax from insi d e 10 OUls iM th ro ugh the gla ss!
No Ho les! No Pinc hcrl Coax ! " 0 Drar ts' n ntl ,"I.: .44 0
1.&-1 swR with I. " ' 10,,, 2,11) Lo,",. w).Jll . h "n rl" idl h .,nd " ,,'<I for '<
" ot to . B ox<> n,o,,,, t lo " moo", w"h " 1-"' , Sp,d' y BNG 0 ' Uf IF !S023J , on,
WP O -VHl-" (1<O_' GOMIL,.j $5~ .% wr-o.unr IHO -<W MIl <) $ '9.",

V•." ion fo' S"",,. , !T V "'"H. "o h 10,, ; 'F · CO"" , " ,, ,, ",P O TV $<9 95

• Simu lta neo us Recept ion
on Bo th Band s

• Up to 5 Watts Output
• 21 Memories on Each Band
• Buil t-in 10 Memory DTMF

Au to Dialer
• Built -in CTCSS

PLUS MOR E!

SE SD F OR DF.TA ILS '

Reception I I

o
ICOM

EN~ADI
1 ·800·345·5686

o
ICOM

IC·32AT
SUPER DUAL BAND FM HT

IC·3210
DUAL BAN D MOBILE

• 5 Watt s on Both Bands
• Receive 138-174 MHz

440·450 M Hz
• Sto res Standard and

Odd Offs et s

o
ICOM

CALL TODAY

SMA LL SIZE, BIG HF PERFORMA NCE
. 160- 10 Met erOperati on
• 100 Watts Output
• Receiv e 100 kHz to 33 M Hz
• SSB, CWoAM (FM Optional)
. 26 Memories wit h Band Stacking Registers

CALL TODAY

• Receive 138--174 MH z • Fu ll Duple x Operation
440-450 MHz .• 20 Memories

• 25W on Both Band s Dou ble Your Bands

Improve

SATISF ACT fOS GU ARA IVl"f."U ) '

I RF PRE-AMPLIFIERS
!A,.".. tb. b,,' , €'Ocp« O" , MAN Y ,",o DE LS AVA ILABLE. ," ,h,diog ,t.. following

l HFP - 40 t - 1300Mlh ISdb ga in B db nf
jllSVAC po... ",'<1 (DC , v"H +~' ) .." i• • u" o nly
i lG~ .9S ( BNCfSO ~30 l

iRFTR -SSB fOm(r & C B 13d b gnin.
' l~VDC po"",d (A C "..il ) r" , " , . "' it h
;t.."'« iv"",,.doc '0 ... ,,, . lti< .~ S
jRFT R- M for VHF ~ I A tl l:"E ~"9 9'

I!!I l::LECTHO N I' ROC ESSI :"JG. I NC MOBILE
Slii ~~DABRO,\~~ ~962 1 SPEAKER

Su'hon Cu " mOUnl;n&
(6 16 ) 22lr -7020 m,k. ' h; , t ho ULTlMAT~

1I'1t"" Ol'da ill{; plcm <" " dd 1< ,o n"'m;no u, US , MOB JI. F: SPEAKER
17 AK , llI , PR , G, n,d " SI,ipp i08! H,nd lin . Com p,d ~"d ~ i .h " ",IOty
NY 0' MI .dd , . " , dd ' 0'" lo x 0 01. $'9 .95

:.~,E;m~~~~o~~~~;~~!Kr~~.. _.-::~:."'~.•.'-s---- .
t o ~ I"" " ; lh . " ot ion O"p< , Co ll"p, 'h l. d ipol . .."od, t o n - W i'h IS ' <0"' "",I
, h->- • of DNC, P L?59 "" d ot~.. <ono"'m' . 1noS

MODEL
SG·100F
$429.95

delivered

MARTIN
TOWERS

and
THE

HAZER

...1__-,.

SYNTHESIZED
SIGNAL GENERATOR

MADEIN
USA

\(,]))
\;:::: Larsen Antennas
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• Covers 100 MHz to 199.999 MHz in 1 kHz ste ps with
thumbwheel dial. Accuracy +/ - 1 part per 10 mu­
lion at all frequenc ies. Internal FM adj ustable from
o to 100 kHz at a 1 kHz rate e External FM input ac­
cepts lones or voic e . Spurs and noi se at least 60 dB
below carrier . Output adjustab le from 5·500 mV at
50 Ohms . Operates on 12 Vdc @ 'h Amp· Available
fo r immediate detlve ry e $429.95 oenvereo « Add-on
accessor ies availab le 10 extend freq range, add inf i­
nite resolut ion, AM, and a precision 120 dB att enua­
lor . Ca ll or write for cetaus e Phone in your order as
test COD shipment .

VANGUARD LABS

"J
Bring things down for

safety and convenience.

196-23 Jamaica Ave., Holl is, NY 11423

Phone: (718) 468--2720 Mon.-Thurs.

Never climb again wit h this lo wer and elevato r system.
MARTIN TOWERS are made of aluminum and specifically
engineered for use with the HAZER Two si zes of towe r. M-13
(13' wide) and M'18{18' wide.} AIIlx> lted construction, no wel ds
Easy to i nstall h inge ba se, walk up erecti on, next plumb w it h
leveli ng bolt s in base. Mount antennas and rotor on HAZER In
vertical upright posit ion, then winch to lop of tow",r for norma l
operating position. Guy wires fast en to HAZE R or above HAZ ER
at lo p of lo wer. Safety loc k sys tem operates while rais ing or
low ering , Nevercan fall. Photo above shows HAZER midway a n
tower
Comp lete tow er UPSor motor freight shipp able. Pre·assembled
or ktt form
Send tor lre e deta ils of HA ZER ~i ts lo r Rohn 20, 25G, 45, 55 and
ott-e r low ers
Specia l low er pric e: 50 ' M·13, hinged base, concret e foo Hng
sacHon, HA ZER ki t ~ ~1269.60_ Includes all hardwa re, w inch ,
c able etc FOB Boonvi lle, MO
Masfs, rofOfS, f hrus t bearings, guy wire, turnbuckle s also
available

Sallsfacll on guaranteed. Call to day and charge to Visa,
Ma8lerCard o. mall chec k or money Olde r.

A X M Incorporated 7!~
SerVing the radiO amateur who needs more

t han an amateur radlQ _•
• 1191 Lo se..eet. Suile B

C .. ....e .. C e. C .. lof .......... 926 .. 0
Tel' ('' '4) 6 3.· • • 01
FI\:X (1.8) 6211·9556 - ~

l>:i
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73 Review by Jim Gray WI XU

Number 8 on your Feedback card

Yaesu FRG·9600
VHF/UHF Receiver
Awesome frequency and memory coverage
in a VHF/UHF scanner receiver.

Yaesu USA
17210 Edwards Rd.
Cerr itos , CA 90701

(213) 404- 2700
Price Class: $610

Have you wondered what goes on in the
VHF/UHF port ion of the radio spectrum?

You've probab ly worked some 2 meter FM
and maybe some 44 0 MHz stuff-but there 's a
lot that goes on in the wo rld between HF and
microwaves. For instance, from my location, r

can tune into a series of hiqh-flyin q, radar­
equipped balloons used to interdict low-flying
drug trafficking aircraft , stretch ing from Texas
to California. This activity is on frequencies
ass igned to the Drug Enforcement Agency
(DEA). Frequencies for various other gover­
ment agencies, inc luding the FBI and the C IA,
also aboun d in thi s large piece of spectrum.

Search For The Scanner

As it turns out, there are a number of multi­
mode scanning receivers that cover th is wide
range . I asked knowledgeab le fr iends and fel­
low hams ab out these va rio us rece ivers :
" How is the audio qua lity ? What cov erage
does it have? How man y different modes will it
handle? Is it mobil e/portable? How are the
selectiv ity and the sensitiv ity? What are the
sca nning capabi lit ies ?"

For those who ca n afford it , the ICOM R­
7000 and the R-90oo rigs may well be the way
to go. I want ed something under $750 , howe v­
er, and found that the Yaesu FRG -96oo an­
swers mo st favo rab ly to a ll my questions
above.

Spectacular Coverage

The 9600, in brie f, is a multi-mod e sca nner
covering 60 MHz th rough 905 MHz continu­
ously. One feature that quickly impress ed me
was its keypad with 100 programmable mem­
ory chan nels. It may well be overk ill to have
this many memo ry channe ls on an HF rig cov­
ering under 30 MHz , but not so fo r the 9600 ,
which accesses a ch unk of spectrum over 840
MHz wide!

The 9600 doesn't have all avai labl e sig nal
modes, but its six mod e selections- FM and
AM, each both narrow and wide , and SSB ,
both LSB and USB -will do nicel y for most of
the signals you' ll encounter there. You can
find ham communications here in all of these
modes, but NB FM (" FM-narrow " ) is the most
pop ular.

"FM wide" is used mainl y for FM broad-
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casts (88-1 08 MHz), TV broadcasts, (scat­
tered th roughout much of the spectrum cov­
ered by the 9600), and cellular telephone
transmiss ions (between 800-900 MHz) . Be
wa rned, however, that it is illegal to monitor
cellu lar tele phone activ ity! The 9600, unlike
some other scan ners of th is range , does not
bloc k all these frequencies.

" FM narrow" is the standard mode for two­
way police, military, business , and amateur
communications. The ham bands the 9600
covers are 2m , 1.25 m, 70c m, and the bottom
three MHz of 33cm (902-905 MHz).

AM wide and narrow are used mainl y for
aeronautical communications, and som e am­
ateu r work. You can find some aeronaut ica l
communications from 118-136 MHz and 250­
300 MHz.

The FRG-9600 provides single sideband
(SSB) reception up to 460 MH z. Thi s covers
ama teur weak-sign al wo rk-typica lly voice
SSB and CW- on all the above stat ed ham
bands except 33cm. There's qui te a bit of
exciting weak-signal stuff to hear , including
CW signals reflected off of ion trails left by
meteors ente ring our atmosphere, and ama­
teur satel lite SSB and CW downlinked sig­
nals. The military also uses SSB in these re­
gio ns.

The only drawback I spotte d was that a de­
sired mode-selec ted by a single contro l­
can't be selected out of orde r. That is, in the
mode-select order LSB, USB , AM-N , AM-W,
FM-N, FM-W . If you are currently in USB and
wan t to go to the other sideband, yo u have 10
step through the four AM and FM mode set­
tings before gett ing to LSB . The upside,
though, is that this system removes five ext ra
co ntrols from the fron t panel.

Quickly Accessing It All

The 9600 of cou rse has a front -pan el VFO
control, bu t when dea ling wit h such a vast
piece of spectrum, it's MUCH easier to dial in
a des ired frequ ency from the keypad. Yaesu
tha nkfu lly provided that here . They a lso d idn't
stint on the num ber of selectable tuning step s.
FM-W allows 100 kHz tun ing steps , whi le AM­
W and FM-N allows for5, 10, 12.5, and 25 kHz
steps . Both AM·N and SSB allow 100 Hz and 1
kHz steps. "

The scan ning system allows either full or
limited (keypad programmed) band scanning,
as well as memory channel scanning , with
auto- resume . Besid es ca rrie r-sens ing scan
stop, you can also select audio sca n stop
sensing to 'avoid stopping on " carrier-only "
channels. I found that th is feature works very
well , and is very usefu l. You will be ama zed to
find so many of these carrie r-only broadcasts
throughout the spectrum-yet neve r hear any
au dio t ransmiss ions on them. Poss ib le
sources for these " broadca sts" may simp ly
be harmoni cs of a TV or other b roadca st , or
deliberate jamming of a channel by an as­
sign ed user to prevent the cha nnel from being
used by so meone else, as on HF fore ign
broadcast bands.

Scanning steps are displayed on the front
pan el. A two-co lor graphic S-meter on the dis­
play indicates received signal strengt h. A 24­
hour clock timer is also included, alon g with a
out put for automatic power " On/Off" switch­
ing for reco rdi ng tran smissions auto mat ical ly.
Add it ional jacks provide CPU band select ion
outputs for remote computer control of the
receiver, as well as mul tip lexed (FM wide) AF
and RF mute and other co nt ro l s ignals .
There 's also a mobile mounting bracket.

Patch it to Your PC

Many newer transceiv ers have a data port
that allows you to interface a rig to a computer
and con tro l man y of the funct ions from that
computer . Yaesu ca lls their system the Com­
puter Aided Tuning (CAn System, and have
inc luded it on the FRG-9600 in add ition to
many of their base and mobi le transceivers
and HTs. This allows direc t control of the rig 's
CPU, allowing you to add virtually unl imited
customized co ntro l fun ct ion s in software,
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CHI P CAPS_K.m. , / ATC
M ETALCLAD MICA CAPS _Un.lco/Semooo
RF POWER TRANSISTORS
MINI_ CIRCUIT MIXERS

S BL_ l p-500M.J.............. ....... • 6.50

AR~gLiiIM~~Rl~U~~iiQjjS"'••• • U5

~6K!::0!~{~~:~.<;~='B;~;;· : ::::·::: .~ I:~g
'" B,oodh.nd HF T. . .......m...

Add 1 3.50 fo, . h ippin••nd h.ndli....

HF AMP LIFIERS p.' MOTOROLA BU LLETINS ¥~~n~eM~~~~:)~.~~.~.?~.~.~.::'..~tiW~fT
T:ii;'O'Mo;O"R·ot'1'J::I.~ ,~.~mp ljfi... O....ihod REPEATEF: CONTROLLER
AN751300W 1160 .10 EaU 1.0W 111.65 RC 1000 [Wi..d / t dl···· 1230.05
AN162 14llW ' 03.25 EB21A 300W 1130 .20 HEAT S INK MATER IAL
AN7T9L20W 1 13. 10 EBIO' ~OOW ' 441 .15
AN11 0H 20W ' 03 .10 AR305 300W 1383.52 Mod.100 Hea. Sink(6.5x12xl .6] 122.00
AR313 300W 1403.00 CHS -6 Copp.. Sp..od..(6~6d/') •••.1 11.00

r:Y:TIICommunication
~Concepts Inc.
508 Mill.tone D r iv• • Xenia, Ohi o 45385 • (513) 426 _8600

FAX 1513 1 .26-3811

33 e M

OSCAR MODE-J FILTERS
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PREVENT DESENSE OF YOUR DOWN -LINK RECEIVER

1
2MTXH 2~~;V=-------.jL-:,=-=--'

MMf200-7 $55,00 PSf432 $95,00
(usually sufficient) (for extra protection)
LL. @145 MHz 0.5dB LL,@435MHz 0,1 dB
Loss @435MHz 40 dB min Loss @ 145 MHz 70 dB ty p
Send 75<: (3 stamps) for detail ed spe cs on all VHF & UHF products . Shipping FOB Concord, MA

• PRICES SUBJECT TO CHANG E WITH OUT PRIOR NOTICE

S1
SPECTRUM INTERNATIONAL INC. (508) 263-2145
P.O. Box 108 45 , Concord, MA 01742, USA [-S I~

ATV CONVERTERS · HF LINEAR AMPLIFIERS

2 METER VHF AMPLIFIERS
35w,u Mo d.1 335A 19.05 Kit KEB61 _PK (Kil) 1220.25
1 5 w.n Mod . 1115A 11111.05 Kit KEB61_ PCB (PC Bo.,d) .... ....... ......... • 18.00
Av.i1.bl. in ki ' 0' wi..d/t••••d KEBH_1 (M. nu.I) 1 5.00

Fo, d...ilod info. rna' ion .nd pm 11 o. w,it. fo, our f, ..., "'''"'''1.

NEW !! tK W ATT 2_50 MHo Amplifi..

AMATE UR TEL EVISION CO NVERTE RS P OWE R S P LITTERS ...d COMBINERS
ATV2 UO _ .50 I n 05 K,t 2_l0MHo

:~: :~g::~~ Ig::~:~HI :::::::~:::~ ~ :: ~ggo,*,~:t P:~~~;':;~~..::··::::::::::::::::: ~::~
raee w••t PEP ' -Pa<t ..•.......... .....• 19.05

AUDIO SOUELCH CONTROL fo, ATV
S IL 19.115Kit 100 WATT 420 ' 50 MH. PUSH PULL LINEAR

AMP LIFIER SSB FM ATV
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ELKTRONICS
12536 T.R. 77 ' Findlay. OH 45840

(419)422-8206 ~

•

WllRS< ELKTRONICS
12536T.R. 77

""" Fin dlay . OH'l5B'l O
II!IiiI (419) 422'8200

KRBLWR-WBBELK l!\ "AB~LV ~. ' .@

~{1'~::~'"~

tJ~

4;
-Custorn Graphics with your CallSign
·4 Screens (2 Hi-res/Z co lor bar)
-12 VDC Operation
-Instant Video ID
·Video Relay fo r switching in Live

Camera Video
-Bullt-ln Automatic Sequencer.T imer

(steps th rough all four screens)

VOG· l with p re-programmed calls:

$99
CaJlor write for catalog ofavailable graphics

, !3~ OIffiJ[!'\'J 0 §i '« WB. B.E, I:-K/u:

• ~LJtII;
VIDEO I.D . BOARD
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CB-TO-TE N
73 has led t h e way on CB-to -10 m eter conversions . Ta ke a d vant age of our offer t o help you get on
10 m eters b efo r e t h e sunsp o ts p eak aga in. It 's ea sy a nd saves you money!

# Title Issue # Title Issue

I BandplanandCrystalInfo ". ,.",. " ,."", May 77
2 Conversion Data May 77

3 Radio Shack TRC-47 "" " " " ". " , . , . , . , .. July77
4 E.F.Johnson Messenger 123A , " " " . " " ., . . J uly 77
5 Hy-Gain670B . . ",. " " ",." . " ,. "" . , . . July77
6 Antenna Suggestion Dec 77
7 Radio Shack TRC-II , , , , . , . , . , , , , . , , . , . , , Dec 77
8 The Puhlicom I , , . , . , . , . , . , . , , . , . , , . , , , , . , , Feb 78

9 How about SSBConversions? July 78
10 Radio Shack TRC-II and TRC-74 , . , , , , , , , , , . , Aug 78
II Radio Shack Realistic Mini 23, .. " " " , ., ., ., Sept 78

12 Hy-Range 681A (Hy-GainJ " " " ,. , . ,. ,. , . " , Sept 78
13 Kraco KCB-23IOB ,. " , " ., " , ., . " " , ., ., . , Oct 78
14 Lafayett e Telsal SSB-75 ", . " " ., ., .,.,.,." Nov 78
15 Radio Shack Realislie TRC-452. , , , . , . , . , , , .. , Nov 78
16 CB Walkie-Talkie Conversion Nov 78

17 Sharp ModeICB-800A.",. "" . , . , .,."" . ,Jan 79
18 SBE Sidebander III and Pace 123A, ' , , , , , , , , , ,Jan 79
19 Midland 13-882C and Other PLL Rigs , , , . , , , , , May 79

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

, 35
36
37
38

Lafayette SSB-75and SSB-IOO , ., ." " . , . . ,., J une 79
Royce I-655 , .. ", ." , ,, , ,, ,,, . , , . , , , ,, , ., , Nov 79
Johnson Viking 352 , . , ,, , ,,, ., ,,, . ,,, ., ,,, , Nov 79
CB to 10 FM-Part I , . " . " . , . , . " . , . , . , . " . Jan 80
CB to 10 FM-Part II ., .. ,.,. " .". ,. ,. " . , . Feb 80
More Talk Powe r for the TRC-II " " " " . "" Mar 80
Sears Road'I'alker au . "" , ' ,. , . , . " ". ,. " . , Mar 80
Penney's SSB Rig . , . ,. " . " , . " . ". , . ,. " . , Apr 80
The Poly-Paks 40-Channel CB Board , . , . , . , . , , June 80
The Cobra 132.,., . , . " "",." ". , ."", "July80
New Life for SSB CB Rigs, , . , , . , , , , . , . , . , . , , ,July 80
Double Your Channels in SSBConversions . . . . July 80
OnTen FM " "",. , ., .. ,. ,. ,. ", .. "." ,,, Aug 80
Put That Hy-Gain CB Board to Use , , .. , . , . , . , , Sept 80
Peaking and Tweaking Hy-Gain Boards Mar 82

CB to CW? (Hy-GainJ ""." , .,.". " "." " J uly 82
Maximum Modulation for CB Conversions Dec 82
Beef Up Your CB-toCW Conversion Feb 83
Add a Digital Readout to Your CB Conversion . . Feb 83

Send $3.00 for the first a rticle and $ 1.50 ea ch therea ft er.J ust choos e the a rticle numbers an d call wi th a cred it ca rd number or send
a ch eck o r money order to: CB to Ten, 73 Am a teu r Ra d io Magazin e, Forest Road, Hancock NH 03449. {603} 52 5- 42 01.
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$25.95

$21.95

550 mA (maximum)
100 mA
3 ~A max. (backup)

Une xpected Use

1have enjoye d listeni ng to commu nications
which include pol ice, fire, she riff , milit ary,
forest service, airline, government- and, of
course, lots of FM broadcasts. One useful ap­
plication I never expec ted was a "clean and
correct emission verifier " on the 72 MHz ra­
dio-control bands for a major model sailplane
contest. In this event, last May in Washington
State, the 9600 monitored the radio control
frequenc ies for interference and checked
each AIC transmitter for output on the proper
channels for 125 model sailplanes. No planes
were lost due to interference!

Documentation

The 40-page instruction manual that comes
with the FAG-9600 receive r is com plete and
comprehensive . The text is easily understood;
it was either written in English, or expertly
translated from Japa nese. Also , an photos ,
charts, and figures are easily readab le.

option allowi ng reception of TV pict ures
(NTSC format) with a video monitor connected
to the video jack on the rear panel.

100
lW (into an. with less than 10% THD)
DC 12-15V
Operat ing
Power Switch off
DC Supply off
180 x 80 x 220 (mm)
2.2 kg (4.9 lb.) without options
Whip antenna (0.8m)
DC Power Cord (Um)
MMB-28 Mobile Mounting Bracket
Wire Stand
AC-DCWall Adapter (PA-4B for llD- 120V,
or PA-4C lor 220-240V)
Video Unit (NTSC)
SP-55 External Speaker

Specifications
60-905 MHz (up to 460 MHz for SSB)
FM Narrow 15 kHz BW
FM Wide 180 kHz BW
AM Narrow 2.4 kHz BW
AM Wide 6 kHz BW
SSB 2.4 kHz BW
Triple (FM-N. AM. SSB)
Double (FM-W)
Single (Optional TV Video Unit)
45.754. 10.7 MHz. and 455 kHz
60-460 MHz - 50dB typical
460-905 MHz -40dB typical
FM-N 0.5~V (for 12dB SINAD)
FM-W 1 .0~V (for 12dB SINAD)
AM-N 1 .0~V(forl0dB S+ N/N)

AM-W 1.5~V (for 10dB S+ N/N)
SSB 1.0~V (for 15dB S+N/N)
FM-N" 5 /10 / 12.5 /25kHz
FM-W 100kHz
AM-N 100Hz! 1 kHz
AM-W· 5 /10 /12.5/25kHz
SSB 100 Hz 11 kHz

"Selected steps shown on display.

Frequency Aange:
Modes, 3dB Bandwidth :

Conversion Schemes:

Intermediate Frequencies:
Image Rejection :

Typica l Sensi tivity:

Tuning Steps:

Memory Channels:
Audio Output:
Power Supply voltage;
Power Supp ly current:

Case Size (W x H x D):
Weight:
Supplied Acces sories:

Options:

such as multiple organized memory banks,
auto tuning, and customized scanning sys­
tems-using almost any personal computer
and a Yaesu FIF CAT Interface Unit (available
as an option). So far, I know of no prepared
terminal software for this . Engineering Con­
sulting in Brea CA (714-671-2009), and Data­
Cornrn, Int. in Hollywood FL (305-987-9505).
however, have long worked on softwa re for
the CAT system in other Yaesu rigs, and may
have something developed for the 9600.

I haven't yet tried CPU control because I
don't have the CPU control interface- but I'm
cons idering one for my laptop computer for an
extraordinarily versati le and compact system.
Both operate from 12 VDC, making it a good
combo for porta ble/mobi le use.

Options

Som ewhat surprising ly, the AC adaptor
(PA-4) is an option . The rig does come with a
DC cable with a connector that plugs into the
9600 's back panel. Be sure to read the manua l
so as to not confuse the positive and negative
leads.

A TV video IF unit is also available as an

# 13 BRASS KEY & OSC . . .

# 15 PLASTIC KEY & OSC . .

SINGLE COOE TAPES
$ 10.9 5 ea ch incl u di ng sh ipping

RADIO AMATEUR CALLBOOK INC.
925 Sherwood Dr., Lake Bluff, IL 60044
Man -F" . 8-4pm (312) 234-6600

#09 AOV. THEO RY COURSE $32.95
4 tapes an d 1 i l l u st ra ted textbook

#11 EXTRA COOE COURSE 532.95
6 t apes f or speed b ui l d i ng f rom 1 3

t o 22 w pm f o r the E xtra co d e exam .

#116 GEN. COOE COURSE • • 532.95
T h is General cou rse Includes 6

tapes for speed bui l d ing f rom 5 t o 13
w pm.

#115 COMPLETE GENERAl. • 562.95
6 c o d e t a pe s , 4 t heo ry t ape s, and 2

text boo ks. Idea l f o r upgra de f ro m
Novi ce to General.

#117A 2-WEEK TECH . . .. . $22.95
T h is Tech nic ian course i ncludes 2

t h eory ta p es and 1 illust rated text b o o k .

#08B COMPLETE AOVANCEO S62.95
T h is A dvanced co u rse Incl u des 4

t heo r y t apes , 1 t e xtbook , and 6 code
tapes (13 to 22 wpm).

#10 COMPLETE EXTRA. . . . $62.95
4 theory t ap es, 1 t e x t boo k , and 6

code tapes (1 3 t o 22 wpm ).

GORDON WEST

RADIO SCHOOL

#112 NOVICE COOE COURSE 532.95
6 cassette ta pes m a ke It ea sy t o

learn the c o d e f r o m scratch .

#111 CO MPLETE NOVICE... 562.95
2 t he o ry ta pe s, 2 t e xt b o o ks, F CC

Rul e Boo k , 4 c ode tapes , code oscill a tor
set, e xa m in e r tes t p ac ket , an d o ver $50
rn rad io d isco un t cou po ns.

CIRCLE 3 1 ON READER SERVICE CARD

#12 EXTRA THEORY COURSE S32.95
4 theory t apes and 1 ill us t r at ed

t ext book for Ext ra class t heory .

I #114 21-0AY NOVICE . . ... $22.95

or;]' ° 112-P", textbook
I

<3IIP • tw o stereo code
lear n i ng tapes

r;;;;l - ........ • sam pl e 5 wpm
~ N o vice code test=-> • ove r $50 I n radi or:= -" .:>; ~anufacturer$'

discount c oupons .

# 19 5 wpm Novice Q SO te sts
# 2 0 5 wpm Ra ndom Co d e
# 2 1 5 -7 w p m Speed B u i l de r
# 2 2 7 -10 wpm Spee d B u i l der
# 2 3 10 w p m Pl at ea u Break er
# 24 10 - 1 2 wpm Speed Bu ilder
# 2 ':J 12 -15 wp m c ans & N u mbers
# 20 13 w pm Ra n dom Code
# 2 7 13 w pm T est Preparat ion
# 2 8 i a worn cev cooe
:r:t 29 1 3 ·1 5 wpm Sp eed Bui l der
# 3 0 15 - ]7 wpm Spe ed BU ilder
#: 31 17 - 19 w p m Sp eed Bui l der
# 3 2 2 0 wpm Ra n dom Code

• # 33 2 0 w p m T est Preparati o n

1
# 3 4 2 0 w p m Ca r Co d e
# 4 3 3- 1 5 wpm Co de Re vi ew
# 4 0 1 2 - 2 1 w p m Code Revi ew •

°
1

Pri ces Inclu de ' 183 I
shi ppin g & nandling i VIM i MaslHCard
IL residen ts add 6 I1l~ _ •
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SIGNAL·TO·NOISE
Voting Comparator

SAVE TIME & POSTAGE!
Circle ad vertiser's numbers on ou r
handy r ead e r service card t o send
for va luable in fo rmation from adver­
t is ers in t his Iss ue. Us e our Ad Index
t o loc ate advertiser's Reader ser­
vice nu m bers even faster!

IICUARANTEEDTD DUTPERPDRM"
THE .....OR YOUR MONEY BACK!

HAM 'tiMi~:NA
The "Ham 10- ten meterantennais designed and manufactured by American

Antenna , makers of t he world famous K40Antenna.With a po wer handling
capacity of 1500watts and a band Width oer.s mnz between 2;15WRpo int s

the "HAM 10" is the perfect complimen t to all sing le -band ten met er r igs.
The sta inless st eel base of the "HAM 10- is supplied With an

adju stab le t runk lip mount . Also available is an optional adapt able
heavy duty magnamount .

EXCLUSIVI '''TURD:
(j) HANDLESUPT01500WAnSI
® METALPLAS CONSTRUCTION.
@ 30" R01JlTIDN OF BASE.
@ SllUNLESSSTEEL WHIPAND BASE.
@ MOUNTSANYWHEREON ANYVEHICLEI
@ FUU YASSEMBLEDWITH18 ' Of RG·58 COAX..

nJ ® COMPUTERDESIGNEDISOLATION CHAMBER.

~ri~ "\ For A Free Brochure, Call:
. - - - -- 1-800-323-5608

N 6 IN IL. 1 800·942·8175
.lOrWriteI AMERICAN ANTENNA 1500 EXECUTIVE OR.ELGIN, IL 60123

EVERY ISSUE
of 73

on microfiche!

CIRCLE 30 3 ON READER SERVICE CARD

Short Broadband

Antenna

The telescoping and swiveling whip anten­
na that comes with the receiver is 23 " long
fUlly extended, and attac hes to the receiver
via a PL-259/S0 -238 connection . This anten­
na does quite well, considering its size. If you
live in an RF-rich environment, such as an
urban area , you may find this antenn a not only
adequate, but even preferable to one with
more gain, so as to reduce fron t-end overload.
When you start getting into UHF, howeve r, I
suggest you use a matched antenna located
high and in the clear, connected with low-loss
hardline coaxial cable-just as you would if
you were using a transmi tter . Of course, you
can use the FRG-9600 as a separate receiver
in connecti on wi th a t ransceiver cover ing
roughly the same frequencies.

The only nit-pick here is the chassis connec­
tor used . For serious VHF and UHF work , an
N-type connector is a better choice .

Bringing Bac k The Memories

The FRG-9600 memories are arranged in
ten banks of ten memories each . You can
prog ram each decade with its own model
bandwidth combo. I find this very useful-one
decade con tains frequencies for FM broad­
cast stations around the state, another con­
tains frequencies for the local police , fire,
sheriff, forest service and EMT/med-Evac fre­
quencies , and a third decade contains airc raft
and air route traffic control frequencies . A
fourth decade contains military aircraft air-to­
air and air-to-ground frequencies . (In Arizona
there is a lot of milita ry aircraft communication
on an almost round-the-c lock basis .} If I
wished , I could put in FBI, Treasury Depart­
ment, CIA and other frequenc ies, in a new fifth
decade . That still leaves another 50 memo­
ries.

An " A " for Aud io

In my opinion , this receiver provides audio
quality as good as, or better than, many other
receivers I've used. Although there is a bui lt-in
2-V2" speaker in the top of the cabi net, I prefer
an external speaker of good quality for per­
sonal listening on FM broadcast. If you wish ,
you can also use the bui lt-in jack for ear­
phones in high ambient noise levels.

Con clusion

In sum, the FRG-9600 is a rugged, com­
pact, hig h-quality comm unications receiver
with versati le scan ning capabi lities. It repre­
sents very good value for the money, and I
recommend it to interested VHF and above
band scanners without hesitation.

The author wishes to thank Universal Short­
wave Radio from whom the receiver was ob­
tained for testinq. I have just become another
satisfied customer! m

Jim Gray W1XU, 210 Chateau Circle, Payson ,
Arizona 85541, has been 73's Propagation
columnist since 1984 . He 's been a ham for 39
years , and likes to operate CW on WARC
bands 12, 17, and 30. He 's also interes ted in
aviation and photography.

The entire run of 73 from October, 1960
through last year is available.

You can have access to the treasures of
73 wit hout several hundred pounds of
bulk y back iss ues. Our 24x fiche have 98
pages each and will f it in a card file on
your des k.

We off er a battery operated hand held
viewer for $75 , and a desk mod el for
$ 200. Librari es have these readers .

The collection of over 600 micro fich e, is
available as an entire set. (no part ial sets)
fo r $ 225 plus $5 for shipping (USA>.
Annual update s available for $1O.

Your full satisfaction is guaranteed or
your money back . Visa/M e accepted .

BUCKMASTER
PU BLISHING

" Whitehall"
Route 3, Route 56

Mineral, Virg inia 23 117

703 - 894 -5777
800- 282- 5628

CIRCLE 365 ON READER SERVICE CARD

Im prov e co verag e by
addi ng rec eivers

• Expandable to 32 Channels
• Continuous Voting
• 19· Rack Mountable
• SelecUDisable Switches for

Manual Override
• Can be used with RF Links or

Dedicated Lines
• LED Indicators
• Hund reds in Service
• More

- Competitively Priced -
For more information call or write:

Doug Hall Electroni cs
Voter Dept.
815 E. Hudson SI.
Columbus, Ohio 43211
(614) 261-8871

CIRCLE 19 ON READER SERVICE CARD

73 Amateur Radio • Novem ber, 1989 27



Number 9 on your Feedback card

THIRD PLACE
Home BrewIVContest

Bargain Audio
Frequency Meter

Build this vital addition to your test equipment bench for about $1 O.

by William Lazure KB5CTH

Schematic fo r the input amplifier and ref er­
ence oscillator.

(Rl ) must have a linear,
not an audio , taper . When
a pot has an audio taper ,
the upper frequencies on
both range s will b e
" bunched " together.
making it nearl y impossi­
ble to diffe re ntiate be­
tween fre quencies . I used
two separate boards so
the meter could fit into
a ny s ma ll bo x . This
makes the meter more
ver satil e, to suit your
needs.

William Lazure KB5CTH, /3 /7
Comman ch ero Dr. , Colorado
Springs CO 80915.

"~PUT

Using the M eter

Simply rotate the internal osc illato r pot un­
til the LED extinguishes . The fre­
quency ma rked on the scale of the pot
is the frequency of [he incoming sig­
nal.

This meter shou ld prove to be one
of your more useful pieces of test
equipment. Its simplicity makes it al­
most pro blem free , and its versati lity
makes it useful for many other app li­
cations. Use your imagination , and
I' m sure you will find num erous uses
for it. m

Calibr ation

To ca librate the meter ,
you ' ll need an oscillator with a kno wn output
frequency . Mark the internal oscillato r pot
(R1) with 'a series of divisions and set the pot
to the first d ivisio n. Tun e the ca librating os­
cillator until the LED com pletely nulls. and
mark the divi sion on the pot with the freque n­
cy of the calibrating osci llato r. Do this for all
of the divisions in both rang es , and you' re
done .

If you can 't get the LED to null , check
the level of the signal going into the amp. Try
placing the inpu t pote ntiometer at a d ifferent
level and then tuning the oscillato r . You
should be able to find a po int whe re the LED
will at least d im . W ith fin e adj ust me nt
between the frequency sett ing and the input
level , you should be able to turn off the
LED.

Price
$1.09

1.19
.35

1.09
1.09

.10

.30

.50
2.59
1.69

.20

$10.19

"lUll INDICATO~·

,,,

REFEREN CE
Vt t OSCILLATOR

LEO,/

INPIjT
AMP LI F IER

cient. The voltage of the battery doesn' t have
to be exact because the 555 shows a constant
frequency over a wide ran ge o f supply
voltage.

Con stru ction is not cr itical . The timin g ca­
pacitors can be ceramic, Mylar" , greencaps,
o r any combination. However , the lOOk pot

Parts List
Description RSh

400 mW a mplifie r 276·1731
timer/oscillator 276·1723
a ny type 276-026
10kO potent iomet er 271·1715
1OOkO linea r pot 271-092
1kO V4 W res istor 271-023
O.lIlF capacito r 272-135
0.OQ221lF ca pacitor none
SPOT switch 275-{;13
Case 270-230
9V battery clip 270-325

Total cost

Part

LM386
555
LED
R1
R2
R3
Cl
C2
S l

I f you like construc tion
project s, you need

a stable and sensitive au­
dio frequency meter . If
you are a ham, chances
are you'd like to get this
meter as inexpen sively as
possible . The following
project meets both crite­
ria . If you pur cha se all the
parts new. the entire pro­
ject costs about seven dol ­
lars . The dev ice gives a
fairly se nsit ive re ad ing
from 60 liz to 100 kHz.

How It Works

The meter is actu ally a
freque ncy comparator much like a BFO. The
input frequency is amplified and applied to
one side of the indicating element (a simple
LE D) . An inte rnally ge nera ted frequency is
applied to the other side of the LED . When
the interna l osc illator is equal in freq uency
and phase to the incomi ng signal, the LED
goes out. You read the freque ncy of the inter­
nal oscillator off of the potenti ometer that
var ies the frequency of the internal osci l­
lator.

The internal oscill ator is j ust an NE555
tim e r/oscillator IC wired fo r the astabl e
mode. SI switches one of the range capaci ­
tors in and R2 vari es the frequency through
that range . Low range (C I) covers about 60
Hz to 3 kHz, and high range (C2) goes from
2500 Hz to 130 kHz. The output of this
oscill ator is a square wave of abo ut 3~5

volts .
The input signal goes through RI , which

sets the input amplitude to the ampli-
fier. The amplifier IC is an LM386
programmed for a ga in of20 (pins 1
and 8 are open). The re is no coupling
capacitor on the output of the amp
because the amplified signal is aut o­
matically set at halfofsupply volt age
by the amp. We need this signal to be
biased abov e gro und to match the
ou tput of the internal oscillato r,
which is also biased above ground.
Yo u ca n use almost any type of
LED. since both act ive elements are
capable of sink ing or sourcing up to
200 rnA. The current d rain is qui te
low , so the use of a battery is suffi -
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: :

,
HAM SO FTWARE

" . ,"_,o••"' "',, hm'~",DW

",", ~".d ,," W" k,w,", DRS1 " "-'

",.,... ~ ,,,, ,,,,,,", ",,,,. ",,

.,""., ~",,, ",'", , "' TNn

-To,- N< '~ .." ".." ",~".... " . m l<

<~ " "~,, "''''' ~, '''''''"'' ,,,""

TH" ~ET .", "",, "". N"""m '"' ,. "~ '""
~,,~.- , ,, TNC' "" , ~~,

R""_ Xl ' ....'" ,w,~, ''"T~O "",k, ." h- - .o" . lIS

• ''''ODE ~~o~:;'.:';:;;s":' "" """",
R'P". "'m""O",,,,,',, ""'",,,,,.,,

~;,~." :~,:':';;::~" "~,,

"WA''''. l 'A."f,,,,,,,,r,,,.w""" ..-- ,.,""",,0>1 " ,Il,,,,,,,,,.,
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Visa, Me, COD

Tom (W60 RG)
Mar ann WB6YSS

KNOB-ITUS

BUTTON-PHOBIA

SWITCH-CANKER

QRM-DEAFNESS

CROSS NEEDLE-EYES

*THE CURE IS:

1.
2.
3.
4.
5.
6.
7.

A CURE WAS FOUND

FOR THESE DISEASES:

~A,xCOM
~OMATIC ANTENNA MATCHER ®

F OR ALL 5 . S .8 . RADIO S

JANUARY 4, 1983

• MAACOMI•• ,eg i. te rod t,"~.m.,k e nd Is "w"od by Mo. oom Ele" ',o,,;••, 1M

THE BOTTOM LINE : n M A X C D M WORKS"
CIRCLE 101 ON READER SERVICE CARD
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SMILE! YOU'RE ON TV
® Only

$329
Des igned and
built in the USA
Value + Quality
from over 25years
in ATV..W60RG

With our all in one box TC70-1 70cm ATV Trans­
ceiveryou can easily transmit and rece ive live action
color and sound video just like broadcast TV. Use
any home TV camera or VCR by plugging the com­
posite video and audio into the front VHS 10 pin or
rear phono jacks. Add 70cm antenna, coax, 13.8 Vdc
and TV set and you are on the air...il's that easy!

TC70-1 has >1 watt p.e.p. with one xtal on 439.25, 434.0
or426.25 MHz, runs on 12-14 Vdc@.5A, and hot GaAsfet
downconverter tunes whole 420-450 MHz band dow n to
ch3. Shie lded cabinet only 7x7x2.5" . Transmitters sold
oniyto licensed amate urs, for legal purposes,verif ied inthe
latest Callbook or with copy of license sent with order.

Call or write now for our complete ATV catalog
including downconverters, transceivers, linear
amps, and antennas for the 70, 33, & 23cm bands .
(818) 447-4565 m-t aam -s.ac pm pSI.

P.C. ELECTRONICS
2522 Paxson Ln Ar cadia CA 91006

* ONE SHOT GUARANTEED TO LAST
AT LEAST FIVE YEARS!

************************
MAXCDM. I N C . BOX 5 02 . FT. LAUD., F L.3330 2

305-523"63S9
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Number 10 on your Feedback card

by Thomas A. Moulton W2VY and Robert A. Buaas K6KGS

PacComm's NB-96
High Speed Modem
Dramatically increase packet data rates
without buying a new packet system.

PacComm Packet Rad io Systems
3652 West Cypre ss

Tampa FL 33607
Price Class: $100 (modem card)

Te l. (813) 874-2980

Looking for a way to get on higher speed
packet but don't want to spend a bundle?

Th ese revi ewers recently discovered a
product that gave them many times faster
packet operation without having to change
rigs. In a numb er of cases, readers will also be
able to use this modem without having to sig­
nificantly modify their rigs or TNCs.

The PacComm NB-96 modem , licensed
from James Miller G3RUH, the designer, is
cost effective for high speed packet opera­
tions at 9600 bps. The NB-96 circuitry is
mounted on a 3 ~ by 5 ~ card (see photo), and
installs on anyTNC-2 style mod em disconnect
head er . It meets FCC ban dwidth require­
ments tor use on 50 MHz and above. Band­
width is typically 16 kHz (26 dB) when ope rat­
ed at the recomm ended 3 kHz deviat ion.

Selecting Your Radio

You r 9600 baud packet rig must meet four
c rite r ia: true f req ue ncy modul at ion, fast
switching, fast receiver recovery, and a 20
kHz receiver IF. The NB-96 Modem takes ad­
vantage of the fact that you can transmit data
at 9600 bps using a phase-linear channel ca­
pable of 4800 baud. In this part icul ar case, the
mod em requi res neer-oc to 4800 Hz re­
sponse.

FM vs . PM

Wh at is the mode if it isn't " true FM?" Most
so-called FM rigs, particu larly many HTs, use
a mode similar to FM, called phase modula­
tion (PM). PM is widely used because it' s eas­
ier to impleme nt in most circuits than FM. The
principal reason tor this is that the design of an
" FM-able" sou rce oscillato r is more complex.
In PM you do n' t need to FM the source oscilla­
tor. The disadvantage of this mode, however ,
is that it changes the transmitted frequency
based on the voltage of the mod ulator and the
rate at whi ch the voltage changes, which
serves to distort the phase relat ionship . This is
tine for voice communications, where low dis­
tortion doesn't seriou sly degrad e the intelligi­
bility of the signal, but high speed packet re­
quires very high linea rity.

Radios tha t modulate a varactor within the
synthes izer PLL usually generate PM. If you
have a radio that uses single conversion to get
to the operating frequency . you can modulate
the crys tal in the mixer.
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The PacComm NB-96 high speed modem
card, mounted on a PacComm TNC-2 type
TNC card.

Usually, crys tal-controlled radios generate
tru e FM. When they don 't, you can easily mod­
ify them to generate FM by add ing a varicap in
serie s with the crystal.

Transmit Waveform Generation

The NB-96 contains a randomizer made
from an m-sequence pseudo random number
generator, the output of which is combined
with the input data. The data stream has an
even distribution of t s and Os . This has some
good effects : the signal is always an AC sig­
nal ; you can more reliably extract NAZI clack­
ing information; and the energy is more evenly
spread thro ughout the occu pied bandwidth of
the signal. Since the input data stream is NAZI
HDLC, zero bit insertion and clock ing informa­
tion assure a steady sup ply of transitions
which will help avoid randomi zer lockup .

Electronic SWitching

Due to the high data rate, your radios should
be able to switch quick ly from transmit to re­
ceive, and vice versa. For example, 100 ms
(0.1 second) is enough time to send a 10Q-byte
data packet betwee n two directly connected
stat ions. The same packet sent at 1200 bps
would take 800 ms.

Use PIN diodes for ante nna switching be­
cau se mechanical relays are slow.

Most synthesized radios use a single PLL
for both transmit and receive. The PLL usually
has to lock on frequencies that are as much as
10 MHz apart . It can take a lot of time to
reprogram and lock the PLL . Some crystal­
controlled radios completely turn off the entire

rece iver, includi ng all osci llators. which can
cause delays as long as 1 second . Small,
handheld radios (HTs) may fail one or more of
the above criteria; we haven't tried interfacing
to any.

Evaluate the receiver IF filte r(s) carefully.
James Miller makes a big point about the re­
quired bandwidth of the fillers, the need for
very good phase linearity , and group delay . If
the receiver you are using has two fi lters, the
tirst fi lter (10 .7 or 21.4 MHz) should have 20
kHz (0 suff ix) bandwidth, and the second filter
(usually 455 kHz) should be wider, enough so
that its skirts do not appear in the overall band­
pass, 30 kHz (B or C suffix) is usuall y wide
enough, because these ceramic jewels are
seldom centered exactly on 455 kHz.

A simple test with a communications test set
tell s you if the receiver will perform well. Set
the synthesized signal generator in the test
set to channel cente r and adjust the RF signal
amplitude for 20 dB noise quieting. Look at the
receiver output (at the demodul ator, with no
de-empha sis, or at the output of the modem
bandpass filter) with a sco pe, wh ile modulat­
ing the signal generator with frequencies from
20 Hz to 4800 Hz. The amplitude and shape of
the wave should stay the same regardl ess of
the modulating frequency . Set the signal gen­
erator above and below the center frequency
by 1.0 kHz and check for serious wave shape
distortion. Decrease the deviat ion if neces­
sary to improve the shape. Note the amount of
deviation used to accomplish this (it will proba­
bly be smaller that you might imagine).

The rule-of-thumb bandwidth equation:

B = 2f + 2d where:

B is the bandwidth, f is the highest freq uency
in the modu lation, and d is the deviation from
channel center outward. For B = 16 and f =
4.8 , d = 3.2 (all values in kHz). This leaves
room for ± 2 kHz system drift over time.

TNC Selection

Most prominent TNCs have modem discon­
nect headers availa ble for connection to exter­
nal modems like the NB-96. This header is
usually a printed circuit pad pattern which ac­
commodates a dual-inll ne connector. Before
installin g the connector, be sure to cut the
traces which connect the SIO to the internal
1200 baud modem. For testing, we suggest



MFJ's Deluxe 300 Watt Tuner
... g ives you full 1.8-30 MHz coverage, a p ea k readin g (and average)
Cross-Ne edle meter, built-in dummy load, antenna switch and balun .. . a ll
covered by afull one year unconditional -guarantee ... for only $149.95

MFJ·949D

$1499 5

Made in U.S.A.

• Peak reading meter
• Built·in dummy load
• Covers 1.8 to 30 MHz
• 1 full year guarantee

You won't find all these useful featu res
in any o ther 300 watt tuner -- no t eve n at
twice the pr ice .

New peak reading meter

The new peak and ave ra ge reading
Cross -Need le mete r in the MFJ-949D shows
you SWR, forward a nd reflect ed power -- all
in a s ingle g la nce.

Wit h ou t apeak reading wattmeter you
just won' t be ab le to tell if yo u r rig is
putting out all the peak SSB power it's
desi gned for. Don't be withou t one if you
want to p performance.

Built-in dummy load

A bu ilt -in 300 watt 50 oh m dummy load
makes tuning u p your r ig soooo easy. How
do you tune up your rig withou t ODe?

An external dum m y load will cos t you
about $30 more -- plus it takes u p valuable
space a t your operating position a nd
requires another c-able .

Full 1.8 to 30 MHz cove r a ge

The MFJ-94 9D gives you fulll. 8-30
MHz co vera ge .

Make sure the tuner you' re considering
cov ers a ll t he HF bands.

Don' t get a tuner that keeps you from
ope rating all the fre quencies you 've
worked for -- now or in the futu re .

Plus more .. •

You get a versatile 6-position a n te nna
switch a nd a 4: 1 balu n for bal a nced lines .

You can run u p to 300 watts PEP and
tune out SWR on coax. balanced lines or
random w ires.

Unconditional Guarantee

You get afull one year unconditional
guarantee. That m eans we wi ll repair or
replace your MFJ tuner (at our optio n) no
maHer what for a fu ll year.

Others give yo u a 90 da y limited
warran ty. W hat do you do after 90 days?
Or befo re 90 days when th ey say, "Sorry.
it' s your fa u lt " ?

What's really important?
precise control for minimum SWR

What's reall y Im port ant is yo ur tu ner's
ability to ge t your SWR do wn to a
m in imum -- and the MFJ-949D gives you
more p recise control over SWR than a ny
tuner that uses two tapped inductors .

Why? Beca use the two conunuouslss
var ia ble capacitors in the MFJ-949 D give
you infinite ly more positio ns than the
lim ited n u m ber on two switched coils .

This gives you the p recise control you
need to get m in imum SWR and maximum

power in to your antenna.
After all, is n't tha t why you need a

tuner?

High efficiency and a compact s ize:
performance is most important

The MFJ-949 D uses a single airwound
coil. Using on ly one inductor takes up a
m tn irruvu of space and there 's no mutual
co u pling prob lem s .

The excellent form fac to r of the short fat
coil gives you h ighes t Q. Plus you get
plenty of induc ta nce tha t gives you a m uch
wid er matching range than other des ig ns.

This resu lt s in a highly efficient tuner
that puts m ax im u m power into your
anten na and a compact 10 x 3 x 7 inc h size
that complements your rig a nd fit s right
into your s tation .

Competing tu ners using two tapped co ils
require a large cabinet -- not j us t 10 house
the co ils but a lso to help red uce de trimental
co upling be tween the ind uctors . The result?
A runer that's b igger tna n your rad io.

Your very bes t va lue

The MFJ-949D gives you your ve ry best
value , first-rate performance , proven
reliabili ty a nd the best guarantee in h - rn
radio ... all fro m the most trusted name in
antenna tu ne rs. Don' Lsettle for less . Get
yours today!

MFJ's 1 500 Watt Tuner

MFJ·962C
$2 299 5

For afew ex tra dolla rs the MFJ -962C le ts
you use yo ur barefoot rig now and have the
capacity to add a 1.5 KW PEP linear
a m plifier la te r. It covers 1.8 to 30 MHz.

You get MFJ's new peak and average
reading Cross-Needle SWRlWattmete r.

You al so get a 6 -position an tenna switch
and a teflon wo und balun with ce ramic
fee d -th ru insulators for balanced lines .
Measures j us t 103/4x41f2x 14 7/8 inches.

How ca n an American manufacturer
like MFJ giv e you more t uner fo r
y our money than clear ing houses

for foreign competi tion ?

MFJ tuners a re made in America.
He r e 's how MFJ gives you more tuner

for yo u r money than any clearing house for
foreign co m petition.

MFJ buil ds every tuner cabinet from
scratch us in g the latest high-speed

com pu ter controlled punch presses.
MFJ m anufactu res, assembles and tes ts

every PC boa rd that goes in to MFJ t u ners .
Instruction manuals and ot her

m a teria ls are printed in MFJ's pri n t shop.
MFJ tuners go d ire ctly fro m our fac to ry

to your dealer. We 're not just an impor te r
adding profits , tariffs and import charges .

W ith MFJ's efficient in -house manufact­
uring and s traigh t to you r de a le r d is trib u­
tion you get the most tu ner for your money.

WHY CHOOSE AN MFJ TUNER?
Hard-e a rned Reputation: T here's

j ust no shortcut. MFJ is a name yOlL
can trust -- more hams trust MFJ tu ners
throughout t he world than all other
tu ners combined.

Prove n Reliability: MFJ has m ade
more tuners for more years ttian anyone
else -- w ith MFJ tuners you ge t a h ighly ­
developed prod uct with prov en reliability.

Fir st-rate Performance: MFJ tuners
have earned t heir reputation for bei ng
able to m a tc h just a bout anyt hi ng -­
anywhere.

One f u ll year unconditional
g u ara n t ee: That means we will repai r
or rep la ce your tuner (at our op tion ) no
malLer what. for a full year.

Continuing S erv ice: MFJ Customer
Service Techn icians a re availa ble to help
you keep your MFJ t u ner performi ng
fla wlessly -- no m a tter how long you have
it --just cal l 601 -323-5869 .

Yo u r ve r y b est va lue: MFJ tu ners
g ive you t he most for yo ur m oney. Not
only do you get a proven tuner at the
lowest cost -- you a lso ge t a one year
unconditional g uaran tee and conUnuing
serv ice. T hat's how MFJ became the
world's leading tuner man ufacturer -­
by g iving you you r ve ry best value.

Choos e yo u r MFJ t une r with
confide nce! You 're getting proven
performance and re lia bility fro m the
most trusted na me in anten na tuners.
Don ' t settl e for less .

Call or write for e free full-line MFJ
catalog with all 10 of ou r tuners a n d
tons of ham radio accessories!

Copy ri ght '0" 1989 b) MFJ Enkrpnses. In<.

MI:~
MF J ENTERP RISES, INC.
P.O . Box 4.94 . M iss issippi Sl.ate MS 39762
601 ·323-5869: TEL EX, 534590 M FJ ST KV
Ne a r e st Deale r /Order,. , 800-647·1800
Includ e shlpp ln~ and handl mg

MFJ .. . making q u ality af fordable
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each direct ion. This equates to a " DWait 12"
and 'T XDeiay 12" (i.e., 120 ms each). This
time delay at 9600 baud is equivalent to a
128-byte data packet. You can see that these
time delays are unacceptable. Units with sep­
arate internal VCOs for receiver and transmit­
ter might be acceptable if the direct modula­
tion characteristics are phase linear , but I
do not know of any such units on the ham
market. Many comtemporary rigs, which are
by and large PLL rigs. have time delays of at
least 100 ms.

K6KGS has had five stations running 9600
and 19,200 baud continuously for more than
six months, using a combination of modems,
radios , and frequ ency bands , with no prob­
lems. The longest path is 80 miles, between
mountaintops.

Telemetry Radios

Thomas W2VY integrated the modem with
different radios , mostly telemetry radios, with
very few problems. Some of the most com­
monly used of these rigs are Maxon VHF HTs
and 30W mobile UHF rigs. and Johnson VHF
rigs. Little, if any, alignment is necessary.
When it is necessary . all you need is an audio
osc illoscope with externa l trigger. W2VY
found that the best way to tune the receiver to
the correct frequency was to use the scope as
a tuning eye, then adjust the received data for
the cleanest waveform.

Telemetry radios operate from 1W to 5W.
On the surface this may sound like weak-sig­
nal work, but FSK gets about 6 dB gain in the
siqnal-to-noise ratio over AFSK. Running 5W
FSK is like 20W AFSK.

Majo r radio dealers, such as Motorola.
Johnson, Maxon, and Standard, have teleme­
try radios in the $300 price class, Contact
PacComm for more information.

One-Evening Project

If you've selected the right radio. it takes
only an evening to interface it to the NB-96.
Compared to 1200 baud, the systems exhibit
substantia l throughput improvement. The
systems were relatively easy to construct, us­
ing only the most unsophisticated test equip­
ment. Currently in amateur packet rad io, 9600
baud is a common backbone rate. while user
rates are still at 1200 baud. As the backbone
data rates increase, however, to 56Kb and
beyond, 9600 baud will be a natural step for
user access channels.

The modem also has an EPR OM and
jumpers to " optimize" the characteristics
of the transmitter and receiver of a specific
link . as a way to make the modem more
accommodati ng to different rigs. We found
this feature unnecessary , however. and evi­
dently PacComm received enough sim ilar
feedback to lead them to remove jumpers
JP1-JP4 and the EPROM on the surface
mount version.

Suggested Improvements

James Miller suggests that you run the
modem transmit output stage at 1V peak to
peak minimum, and use voltage dividers to
feed the rig's modulator. In some cases you'll
have to add an external resistive pad to bring

Transmitters

The transmitters K6KGS has used either
already had a varicap in series with the crys­
tal, or one added. The NB-96's modulating
voltage couples directly to the varicap. He has
used both the Hamt ronics and Spectrum
Comm unication s 220 and 420 MHz transmit­
ters as well as commercial Motorola Micor
exciters, using the special Channel Element
which provides Automatic Frequency Control
(KXN-1019) without modification.

K6KGS has also used Midland 13·509 220
MHz transmitters, which are popular hamfest
items. All he did was remove the phase modu­
lator and add the varicap modulator. With a
few modifications to the Midland radios, the
RX/TX switching and the TX/RX switching
was brought down to 3 ms each, which is
acceptab le. You can get the specif ics on inter­
facing these rigs from Bob Buaas K6KGS at
PacComm.

All of K6KGS's synthesized rigs switched
the VCO between frequencies for receive and
transmit. This transition took about 120 ms in

Up the Data Rate Further Still!

Yes. it's possible to double the data rate to
19.2 Kbps. Just halve the values of the fre­
quency-deterrnlnlnq capacitors in the NB-96
receive and transmit active filter s, and double
the clock frequency. Similarly, to halve the
data rata (4800 bps). double the capacitor val­
ues and halve the clock. The NB-96 documen­
tation lists the capacitors you need to change.
As the bandwidth required is only 35 kHz, you
can operate 19.2 Kbps on the 1.25m and
shorter wavelength bands.

Of course, going to 19.2 Kbps requires
higher IF widths in your rig. You need 30 kHz
for the first IF filter in the receiver. Change the
second IF filter to provide 40 or 50 kHz at the 6
dB point. Ceramic filter s usually won't make
this bandwidth , even by careful select ion. One
solution is to use several LC cans. loosely
coup led and stagger tuned, to provide a uni­
form response. Making this work is eased
considerably if you have a 10.7 MHz sweep
generato r, the kind broadcast FM radio tech­
nicians use.

making ajumper plug to reconnect them when
needed.

Follow the instruction provided with the NB­
96 and with your TNC . The NB-96 instructions
covered the interfacing of Ihe modem 10 the
TNC and gave general guidelines for interfac­
ing the modemlTNC combo to rigs. As the
product is still quite new. there's still not much
information about interfacing it to specific ham
rigs, and the manual asks users to send Pac­
Comm such information as it comes up. They
may include it in future versions of the docs.
For now, however. be prepared to know some­
thing about interfacing these units to ham rigs
on the rig end. They do, however, have quite a
bit of info on interfacing to specific commercial
telemetry rigs (see below).

Be sure to verify that the TNC provides a
TAPR TNC-2 style modem disconnect head­
er. We interfaced to the TAPR TNC-2, the
MFJ-1270, and the PacCo mm Tiny-2 with
equal success.

1-71 6 -69 2 -54 51
W2WH K

Wealso carry Univers al
Electronics , COAX-SEAL

and Amateur Radio Books

,coRn
1•.=11- II I80

900 MHZ LINEAR
POWER AMPS.
1w IN 17w OUT

We carry a full line of COVERCRAFT anti-static
dust covers, STAT·PRUF computer s tatic
control mats , REGAITA washable cloth dust
covers and FIELD-PROcomputer cases . Don't

put off the protection of your equipment
until it' s too late!

SOI ·SCAN
397 Dal-Rich Village Suite 212
Richardson, TX 75080

80l -SCAN can turn your ICOM R7000 and PC
in to the ULTIMATESCAI\'NING SYSTEMl
• Define 1800channeJsin 200banks per database
• Usescreen windows to quicklyselect banks toscan
• Define up to 100search ranges
• Choosefrom 3SClln~ontinue delaymodes
• Setscan-continue timer from 0.010 999 .9 seconds
• Search with activity logto find new activity
• Generate %·aclive reports for channels or banks
• Your channel and bank text description {22characters]

displayedas youscan. Knowwha t you're listening to!
• Increase your scan speed to 15channels per second
• Function keys to instantlystartrstopccntinu e/searcb. lock­

outa channel. sel frequency to + or - offset. select delay
lime.select scan-continue mode. more!

• Program your R7000memories from your PCin seconds

Program runs on IBM-compatible PC with S12K+ memo
ory. Complete system includes ineernaljhalf-slot card) or
external (use you r RS-232) PC interface and cabel . . $9B
Demonstration program IR7000 not requ ired!). .. $6
Check or M .G.• TX residen ts add B% sales tax.
Write for more in formation.
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VISA' .1

USE
YOUR

CREDIT
CARD

Hand -helds Regular SALE
IC-2A z-meteu 289,00 259' ~

IC-1AI 2mlTlP 319.00 179"
IC-02AT/ High Power 409.00 3499 ~

IC·04AI d40 HI ...... 449.00389"
IC-u1AT 2m(CI""./) 329.00 179"

FREE Extra Baltery! __.
Bp·23 600ma/ 8.4V• NOCHARGE

with purchase of IC·u2AT

HOURS. Mon.thruFri.9-5:30;Sat 9-3
WATS lin es are for Ouotes & Ordering Only ,
useRegu lar line for other Info & Service dept.

IC-u4AT 440 (C~reoal) 369.00 1 999 ~

le-2SA 2mHT......... 419,00 369~ \

IC·2SAT 2m HT/rrs.. 439.00 389~ s

IC-3SAT 220 HTITTP 449.00 39991
IC-4SAT 440 HTffiP 449.00 399' \

New! IC-2GAT 2m HTffiP 429.00 3799 ~

IC-2SA IC--4GAT 440MHz, TTP 449.00 39995

2 HI
Spec;al . .

m IC-32AT 2m/ 440 HT 629.00 5499•

IC-12AT lw 1.2GHz FM HT/ITP (SpeciaO 473.00 34995

IC-12GAT l w L2GHz HTlbattlcgr/ TTP 529.00 46995

Aircra f t band handheld s Regular SALE
A-2 5W PEP synth . aircraft HT 525.00 479i~

A-20 Svnth. aircraft HT w/VOR. ........ 62500 56995

A ccesso r ies fo r all excep t micros Regular
BP-7 425mah/ 13.2V Nicad Pa k - use 8C·35 79.00
BP-S 800mah/ 8.4VNicad Pa k - use 8C·35... 79.00
BC-35 Drop in desk charger for all batteries 79.00
BC-16U Wall charger lor BP7/ BPS 21.25
LC-ll Vinyl case for Db using SP·3 20.50
LC-14 Vinyl case for Db using SP·7/B 20.50
LC-02AT Leather caseforDlx models w/SP·7/ B 54.50
Accessories for Ie and le -G se ries Regular
BP-2 425mahl7.2VNicad Pak- useBC35 49.00
BP-3 ExtraStd. 250 mah/8.4V Nicad Pak 39.50
BP-4 Alkaline battery case 16.00
BP -S 425mah1l0.8V Nicad Pak . use BC35 65.00
CP-l Cig. lighter plug/ cord for BP3 or Dlx .... 13.65
CP-IO Battery se paration cable w/ clip. . 22.50
DC-I DC operation pak lor standard models 24.50
MB-16D Mobile mtg. bkt for all HTs..... .. .. 25.99
LC-2AT Leather case for standard mcdels .... 54.50
HM-9 Speaker microphone 47.00
HS -IO Boom microphone/ headset .v.. . . 24.50

HS-IOSA voxunit for HS·I O& Deluxe only 24,50
HS-I0SB PTT unit for HS·10 24,50

For other HT Accessories not l isted please CALL
Receivers Regular SALE
R-71A 100kHz to 30MHz receiver ...... $999.00 86995

RC-ll Infrared remote controller.... 70.99
FL-32A 500 Hz CW filter....... ....... 69.00
FL-63A 250 Hz CW filter (l st IF) .. ... 59.00
FL-44A SSB filter (2nd IF) 178.00 15995

EX·2S7 FM unil........................ 49.00
EX-310 Voice synthesizer...... ....... 59.00
CR·64 High stability oscillator xta! 79.00
SP-3 External speaker 65.00
CK-70 (EX-299) 12VDCoption 12.99
r,l8-12 Mobile mounl.. .... .. ....... .. 25.99

R-7000 25MHz·2GHz rcvr (SpetiaO 1199.00 9999~
RC-1 2 Infrared remote controller 70.99
EX-310 Voice synthesizer....... ...... 59.00
TV-R7000 ATV unit.......... ... .. ..... 139.00 129i s
AH-7000 Rad iating antenna... ... .... 99.00

R-9000 lOOKHz-2GHz all·mode rc'Or ... 5459.00 4699

*Large Stocks*Fast Service* Top Trades
MAES®

* eloWln! Special . . .
IC-900A Iransceiver controller With UX- 29H
2m125W and UX-39A 220125W nand units,

Package Price. $94995

Top Trades! • We'll take your
Clean Late Model gear in trade
towards New ICOM Equipment.
Write or Call ior our Quote Today'
AES®*Om32 YeminAmafeuiRadio

UX-19A 10m lOw band unit.. ..... 299.00 2699\

UX-29A 2m25w band unit..... ... . 299.00 2699\

UX- 29H 2m 45w band unit .... .. .. 349.00 3199\
UX-39A 220MHz 25Wband unlt 349.00 299"'
UX-59A 5m lOw unit 349.00 3199\

UX-129A l.2G Hz lOW band unit . . 5d9 00 499"'
IC-901 hber ootc 2m / 44Qxcvr 1199,00 1069
IC -1100A lOw. l.2GHz FM(CI,,,,,,) 699 00 599"
IC-1500A ddOll 200MHz FMmobil. 999.00869"
iC-3110A 25w2m/ d40 FMITlP.... ... 739.00649"
IC-1400A 45w 2m/35wddO FMITlP 899.00 789"
AH-32 2m/440 Dual Band antenna.. .. 39.00

AHB-32 Trunk-lip mount.. .. .. ..... .. 35.00
la rsen PO-K Roof moun!.. .. ......... 23.00
Larsen PO-nrA Inmk-lip moun!..... 24.70
Larsen PO-MM Magnetic mount 24.70

RP-t510 25w2mrepeater t849.00 1649
RP-2110 220MHz 25wrptr(Speei' Q 1649.00 1399
RP-1210 l.2GHz 10. 99 ch FM 'pIL 1529.00 1349

Dueto the sizeof theICOMproduct line. some accessory
items are not listed. If you have a question. please call. All
prices shown are subject to change without notice.

VHF/UHf base mu lli-modes Regular SALE
IC-175A 25w2m FM/SSB/CWw/ os .. 1299.00 to99 '
IC-175H toOw 2mFM/SSB/CVL .... 1399.00 tt99
IC-375A 25w 220 FM/SSB(CI""./) 1399 00799"
IC-475A 25w440 FM/SSB/CWw/ps 1399 00 tt99
IC-475H 75w d40 FM/ SSB/ CIL ...... 1599.00 1369
IC-575A 25w 6/10mrcvr/ ps (Speei' Q 1399.00 1t19
IC-575H 100w6/ 10m XC" 1699.00 t499
VHFiUliFi l.2 GHz Mobiles Regular SALE
IC-47A 25w ddOFMITIPmit (CI,,,,.,) 54900 369"

PS-45 CompactaA powe r supply.. 145.00 134'5
UT-I G/EX·388 Voice synthesizer.. 34,99
SP-LO Slim-tine exte rnalspeaker.... 35,99

IC-18A 25w 2mFM, TIPmic (Speei'Q d6900 379"
IC-28H 451'1 2m FM. TTP me 499,00 439'5

IC·48A 25w440·450 FM. TTP mic 509.004499\
HM-14 Extra TTPmicrophone 59.00
UT-28 Digital code squelch 39.50
UT-29 Tone squelch decoder 46.00
HM-16 Speaker/ microphone 34.00

IC-118A 25w2m FMITIPmit (Speei'Q 50900 419"
IC-228H 45w 2m FM/ TT Pscan mic ... 539.0047995
IC-448A 25wd40 FMITTPmit...... .. 509.00 449"

UT-40 Pocket beep tuncuon. 45.00
IC-900A Transceiver controller.•.... .. 639.00 56995

o
ICOM~=-----.J

IC·72S Ultracompact HFxc'Or/SWrcvr 949.00 8299\

O/ h er A cc essor ies Regular SALE
IC-2KL HFsolid state amp w/ ps 1999,00 1699
IC-4KL HF 1KWoul sis amp w/ps.. .. . 6995.00 5999
EX-627 HFauto, ant selector (SpeciaO 315.00 26995

PS-15 20Aexternal power supply .. ... . 175.00 15995
PS-30 Systems pi s w/ cord. g-pnplug 349.00 31995
liB Mobil. mounl, 7351751AI761A.. .. 25.99
SP-3 External speaker .. ••....... .... ...• 65.00
SP-7 Small external speaker 51.99
CR-64 Highstab.ref. xtal lor 751A..... 79.00
PP-l Speaker/ patch.............•...... . 179.00 16495
SM-6 Deskmicrophcne;.. 47.95
SM-8 Deskmic - two cables. Scan .. 89.00
sr" -10 Compressor/graph £Q. 8 pin mic 149.00 13995
AT-IOO LOOW a.oeno auto. ant tuner .. . 445.00 3899\

AT-500 SOOW9·band auto. ant tuner. 589.00 51 99\
AH-2 Bbanotuner w/ mount &whip ... . 758.00 6899\

AH-2A Antenna tuner system. only.•. .•.. 559.00 49995
GC-5 Wodd clock (Spe"'Q 91.95 69"
Accessoriesfor IC-765, 781.725- CALL lo r Prices

IC-151A s-teno xcvrl.l ·30MHz rcvr 1699.00 1469
PS-35 Internal power supply .. 219.00 199's
FL·63A 150 Hz CW fi ll" (lsI IF) .. 59.00
FL·51A 500 Hz CW filte r (1nd IF).... 115.00 109"
FL-53A 250 Hz CW lilt" (2nd IF) .. 115 00 109"
FL·33 AM I'll" .... 49.00
FL·70 2.8 kHz wid. SSB filte r.... .... 59.00
RC-I O External frequency controller 49.00

IC-735 HFtrsnsceiver/Sw rcvr/mic 1149.00 999i S

PS-55 External power supply 219.00 19995

AT·150 Auto. antenna tuner (Sped~O 445.00 3699'

FL-31A 500 Hz CWfilter 6900
EX-243 Electronic keyer un it. 64.50
UT·30 Tone encoder. . 18.50

U,UC:;, lUll ,-'C:;C:;. 1-l1UU-:>:>11-U411 .nwiscu..•...riiro:2;;2~5195·,,·..·u_ .••,

AMATEUR ELECTRONIC SU'PPL1~
4828 W. Fond du lacAvenue; Milwaukee, WI 53216. Phone (414) 442-4200
- AES®BRANCH STORES - Associate Store

. WICKLIFFE. Ohio 44091 lIRLANOO. Fla. 31803 CLEARWATER. Fla. 34615 LAS VEGAS. Nev. 89106 CHICAGO. Illinois 60630
18940Eucl id Avenue 611Commonwealth Ave. 1898 Orew Street 1071 N. Rancho Orive ERI CKSON COM MUNICATIONS
Phone (116) 585·7388 Phone (407)894·3138 Phone (813) 461·4167 Phone (701) 647-3114 5456 N. Milwaukee Avenue

Ohio WATS 1·800·361·0190 Fla. WATS 1-800-431-9414 No In-State WATS No ln-State WATS Phon. (311) 631·5181

°gh1~d. 1-800-321-3594 ~~,1~~e 1-800-327-1917 No Nationwide WATS ~~~~i~: 1-800-634-6227 R1i~:1: 1-800-621-5802



WILAM TECHNOLOGY, Div. of

WI-COMM ELECTRONICS INC.
P.o. Box 5 174, MASSENA, NY 13662

(3 15) 769·8 334

Conclusion

We have found this modem to be relatively
easy to implement , and has not given us any
troubles for the combined year that we have
been using it. For anyone who is not afraid to
perform to perform a few minor modifications
to their equipment, we wholehearted ly recom­
mend this product. III

Multi-Speed Channels

DON'T try to use modems of differing data
rates on the same channel- unless you have
very good control of ALL the stations on the
channel, such as a network trunk.

Why? Th is is bec ause packet stati ons
currently use Carrier Sense Multiple Access
(CSMA) which assumes that every station can
hear every other station. A station that your
station can't hear is called a hidden trans­
mitter. This means you will transmit. A TNC
may not " hear" a transmission of a foreign
data rate because it decides that that signal
is not a signal, and so transmits. Nonethe­
less, the wave energies appearing simulta­
neously on the chan nel mutually corrup t
packets, causing retr ies , dragging do wn
throughput.

When two stations are running different
modem speeds, they will generally appear as
hidden transmitters to each other. If all the
packet controllers on a channel are connected
to the radio using the RFDCD line, mult i­
speed operation can work . The RFDCD signal
from the radio should be active when an RF
carrier is present . In practice, this doesn't
work with 9600 bps carriers because most
radios are looking for a voice carrier. The
noise detector will see the high frequency
components of the data and decide it is only
noise for all or part of the packet. Most stations
are not wired this way, and it only takes one
station on the channel that' s not wired this
way to destroy throughput.

Because of the variety of equipment used,
multi-speed channe ls aren't practical. To
provide 9600 bps user access, an existing
channel must be cleared, or a new channel
opened up for high speed operations. Current­
ly, the most attractive idea for accommodating
these channels is to alternate them between
1200 baud packet channels from 144.9-145.1
MHz. Before doing anyth ing . however, be
sure to clear it with your local repeater coordi­
nator . Network trunks are usually set up with
local/regional coordination between packet
network providers, so conversion to higher
speeds is much easier.

Most amat eur packet stations are not
equipped to support multi-speed operation,
and the problems of detecting all carrie rs vs.
speed segregation need to be examined more
closely.

Other modems, such as the K9NG Modem
and the modem on the new UoSAT-D sched­
uled for November launch. should be compat­
ible with the NB-96. This will allow you to oper­
ate packet with this new bird .

your drive voltage down low enough for the
transmitter. PacComm may want to consider
building this onto the board in future versions
of the NB·96.

SAVE TIME & POSTAGE!
Circle advertiser's numbers on our
handy reader service card t o send
for va luable Informat ion from adver­
tisers in this issu e. Use our Ad Index
to locate advertiser's Reader Ser­
v ice num bers even faster!

CIRCLE:254 ON READER SERVICE CARD

S1\l 1U 1 ~VI'li(;SO'i JiE.' "" OOD. ICO'ot, t AfSl:. 1l\,.{;AJ'j, ALOCo. src.
~U LT.O.

ICOM ll"I4 ~."
OVEII.-- IlAM IT'tMS IN SfOC>(. ML ""'ClS CASH FOB FIIEl;TON

"" .,.. _ 1010HAM-ADS.
LOO~11'OG FOil SC\O.l£l'tlING ~usn:()'" au.OIl WRITE

ROSS DISTRIBUTINGCOMPANY
78 SOuth Sta te Street, Prest on, Idaho 6326 3

IIOtIlS: TuesdIJ~~~'~~~OosedSat &S<o\.

With the new S-COM 5K Repeater
Controller , you' ll be abl e to con figu re
you r repeater remotely -using DTMF
command s. Only the 5K offers this
capab ility for just $195, wired and tested.

8com S-COM Industries
• P.O. Box 1718
I~ Loveland, CO 80539

(303) 663-6000

CIRCLE 252 ON READER SERVICE CARD

SPECIALISTS
IN FAST TURN

P.C. BOARDS

CIRCLE 93 ON READER SERVICE CARD

34374 EAST FRONTAGE ROAD
BOZEMAN. MT 597 15 (406) 586' 1190

Factory-less,
jumper-less,
ROM-less programming.

PROTO TYPE p.e. BOARDS

AS LOW AS $25.00
• SINGLE & DOUBLE SIDED
• PLATE THROUGH HOLES
• TEFLON AVAILABLE
• P.C. DESIGN SERVICES
FOR MORE INFORMATlON _

".- Mid landI'll Techno lo g ie s

THIS MONTH'S GOODIE FROM THE CANOY STORE
KE."'WOOD TU·7SA under S490.9O

(NOVEM BER Q;.JLY)

MN 2.00 analyzes free-space antennas 2-3 times laster
thanbefore,wilh twice as many analys.ssegments avail­
able. New ploning features enhance pattern shape and
detail. Better plot printouts. Analyze almost any antenna
made 01Wife crtubinq.Jn free space er over realist ically­
l1!0deled earth. Compute forward gain, FIB, beamwidlh,
eo ercces.current, Impedance, SWA,take-off angle,and
patterns. Compute the interactionamong several nearby
antennas. MN Includes libraries of antenna and plot files,
a file editor, and extensiveoccorentatco. $75.

YO2.00 featuresa powerfulnew gain-FIB-SWA tradeoff
mechanisf!!, optimization acrossa frequency band, con­
tr.ol of all s,delobes: and full EGA color. Better designs,
nicer plots. YO optimizes Yagi designs by automatically
adjusting element lengths & spacings for maximum lor­
wardgain, maximum FIB,and minimum SWR. YO is ex­
tremely fast, and can compute several trial designs per
second. YO includes rncdets tcr qamma. T. hairpin, and
beta matches, element tapering, mounting plates, and
Irequency scalfng. A Vagi library, file editor. and exten­
stve coccmeetancn are included. $90.

Upgrade from previous versions lor $50 & $60. Add 6%
for cal ifornia & foreign orders. For IBM·PC.

Send check or intemational money order to:
Brian Beezley, K6STI, 507·1/2 Taylor, Vista , CA 92064

ANTENNA SOFTWARE
New Releases

5-1000 MHz PREAMPLIFIERS
NF G p(1 dB) $

WLA2OM" 2dB 15dB OdBm 73
WLA21M 3 13 8 57
WLA22M 4 11 12 61
WLA23M 4 22 12 87
WLA24M 3 23 18 109
WLA25M 5 11 20 82
WLA26M 6 21 24 199

Add $4 lOt S&H;"OW 1·500 MHz
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Decade Bloxm' #9610or
, :: #9620

$18.95
196 10 Resistor Blox
47 ohm 101M & lOOK POI
19620 capacitor Blox
47pt to 10MFO

AC Clamp-OnI....'.....rrent Adapter, , " , 5T-265

.;/1 $25
Q-1000A A C

Wi .~ ~~~~sD~i:;'

° DC to l00MHz
• Dual Channel
• Delayed Sweep
° CRT Readout
° Sweep Time
• Auto rang ing
• TrIgger Loc k

$1 ,359 ° 2mV Sensitivit y

eeo
1,1oopin. $15
~.

2,170 pin. $25

ri6~ pins$35
A ll hav. c olo .
c od.d PO'I'

PoO'l,a" '''', In.,q" ~...
I">,,, 1HZ10 IMH,
All" f Mca~,OII It I

CIRCLE 3S6 ON READER SERVICE CARD

10Mhz xr l 00"k IBM® Compatible.p. MODE~~~I

-,~ 15ow' power supp'y .
5/ 10MHz Motherboard 256KRAM
B E><pansioo Slots E><pahdable to 640K
Math Compressor Slots Monochromo Monitor
3&OK Floppy Drive Mooographic VldaoCard
AT style Kay-board Par! Uel Prinler Port

FREE spreadsheet and word processor
3.XXMS DOS and GW Basic add 75.00

•

9436 SHO WN

Function Generator

L'ii ~~~
~ $28.95

Digital Capacitance Meter Digital lCR Meter
CM-1550 filii"] lC-18DO

$58 . 951'~ ~.l $125
9 Ranges '
.l pf·20.000ufd ; ~i~:~r~~ _200H
5% baSIC accy , ; CaP' ,1pf_200ul

Zero control ;. :'": ,c, Ae, ,01-20M
wlt~ cas e

"lth balta,;e.
and ca, e

2·:>OV at 2A
12V at 1A
5V at 3A
-5V at 5A

XP-580

$59.95

SOLDERING STATION
Tl mpet1turl Controlilid"1' SL-3lI

tiL:, $ 99

0.=-
.8. . mi;t>lal5PI,.' ., " T."~ ,.nyo

3IJOF-900F
" G" undoal 'p

.. O>.r llO"pr OIOCI

I
~:;~:;;::~~:~I~d
Trans is to r Test" .

$55 CM-1500A
aeeos Volt s Ohms
Curr ent Capacitors
TranSIstors and
o odes wlt h case

31/1 Digit Probe Type DMM

1"'~~~'''' M·1900
'Z;;~! $39

Conven ient oM ~aM ope'al;,,"
Measu re. OCV, ACV, Ohm.
Am!ih l. oo nl inu ity OMC~, Oala M Id

Y·22J 20MH z
Y-422 40MHz
Y-42J 40MH z
v.eec GOMHz
Y·l 065 100 MHz
Y-l 100A 100MH z
Y·l1 50 150MHz

~.
" '<: . ~ o DC t0 40MHz

, -,~, " ' i ' ° Dual Channel
,, ', ' " ~) ' .f ~' ° CRT Readout

~, ~ ° Curso r Meas

~ ." , : ~~ ~~f;~~ler
V-425 $849 · Comp act Slze V-1060
List $1,070 List $1595

GF-8016 Function Generator

I!!!!!J
' . willi Preq. ceunter

tP'!' $249
' , Sine. Sq uare, Triangl e

Pul se. Ramp, _2 to 2MHz
Freq Cou nter .1 ·10MHz

GF-8015 wRllaut Freq. Meier $179

•• t

True RMS 4 'h
Dlgl! Mult lmet" r

$135 M-7000

05% OC Accuracy
.1% Resis tanc e
wi th Freq_ Coullt er
all d delu xe case

° 6'" CRT
° Built In

componell t tes ter

° TV Sync

Bench DMMS

~
M·3500 M·4500
JY, di~it $125 .v; d iy il $175
.1% accy 05 % . ccy

Wide BandSignal Generators

SG-9000 $129
RF Fl eq 100K·4SOMHz
AM Modulati on of 1KHz
Variable RF output

Four-Function Frequancy taunters
F·100 120MH

$179
F·l00D1.2GH

Frequ ency, Period, Totalize. $259
Sell Chec k wit h Hig h Stab il ized Crys ta l Oven
Osc llla to r,8 (ligit LEO dISPlaYir:l'l"l"l':ill'l

PRICE BREAKTHRU
on Auto Ranging DMMs

3 "
choose
from:
MDM- 118D
$24.9S

MDM-118 1
$27.9S

MDM-1182
$29.%

o3tI2LCDD~play
oV FUfICl!Ons
°AutoIluIan"'dRang..
oAWbleContllulty

: ~-l':~Zrr;-d~~~81)

[VISAI IIIICOMIIi
kVHF

9:00 am - 5:30 pm
weekdays

Weekends and evenings
by appointment.

~COMMUNICATIONS
280 Tiffany Avenue W'/fIIhJu. II_ 8Ml;, j/AMt..• ~-'0~/

Jamestown, New York 14701 PH . (716)664 -6345

CJ.20V at 1A
0·20V at 1A
5V at 5A

Fu ll y RO<;l ulated, Short c ircu it protected wit h
2 U mit !:<lnt, J Separate , uppli es

XP-660 wRh Analog Metars $175

o rvo r tn American Ca ll bo o k
rnct. sh i pp ing wit h in USA $3 1.00
mer . sh ipp ing t o f oreign co untr ies 3 7.00

o In t ernational Ca l lbook
met. sh ipping w i th in U SA $3 3 .0 0
m e t. sh ipping to f o r ei gn co u n t r ies 39.00

o Call b o o k Sup p lemen t , pub lished Ju ne 1st
tn ct . sh i p p ing w i th in U SA $ 13.00
tnct. sh ipp ing t o fore ign co u n tri es 14.0 0

RADIO AMATEURIIb k

~
ca 0 0 INC.

Dept. Q

, . 92 5 Sherwo o d D r ., Bo x 24 7
La ke B lu ff, I L 600 4 4 , U SA

Te l: (31 2 ) 2 34-6 600 I:EJ ffii

THE QSL BOOK!
Ext e n d ing a 69 y e ar t raditi on, we bring yo u
t h ree new cattbooks for 1990 with m ore
features t han ever be fore .
The 19 90 North Ame r ic an ceueook list s th e
ca l ls , names, and address in f o r ma ti on f or
o ver 5 0 0,000 licens ed radio am ateu rs in all
coun t r ie s of Nort h A meric a, f rom Pana m a
to Ca nada in cl udin g Green lan d , Bermu da,
and t he Caribbean islands p lus Ha waii and
t he U.S. possessi on s.
The new 1990 International Call baok list s
50 0,000 li censed radi o am at eurs in th e
co untries o u t side Nor th Am er ica . It covers
So u th AmerIc a, Eu ro pe, A f r ica , Asia , and
t he Pacif ic area (excl usive o f Hawaii and the
U .S . possessions) .
T he 1 9 9 0 Cal lbaok Su p p le men t w ill be pub ­
lished J un e I , 1 9 9 0 , w it h t h o u san d s o f new
li censes , add ress changes, an d ca ll si gn
ch an ges received over the preced ing six
months . T his sin gle Supp lem ent w ill update
both the Nort h A mer ican and In t ern ati on al
caubo oks.

E ve ry active amateur need s t h e Cal lbook!
F ully updat ed an d loa de d w ith extra
f eat u res, th e n ew 1 9 9 0 Ca ll b o o k s wil l be
pub li she d D ecem ber I , 1989. O r de r n o w f o r
ear l y del i ver y w hen t hese lat est Ca l lbook ar e
av ailab le . See you r d eal er o r o rder d i rec tl y
f rom the PUbli sher.

SPEC IAL OFFER
o B o th N.A . & Intern ati o nal Cal l bo o ks

incl, sh ipping w ith in U SA $61.00
in c!, sh ippin g t o f oreign countr ies 71.00

** * * * * ** * * * *
Illinois residen ts p lease ad d 6 112% tax.
A ll pa yments m ust be in u .s. f u nd s.

CIRCLE 3 1 ON READER SERVICE CARD
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Numb er 11 on your Feedback card

Sing for the Unsung Heroes
Give credit to your club's workhorses!

by Jack Parker K5CVD

N ovember and December are two of my
favorite months. November is the ad­

vent of the holiday season, and December
gives us a chance to do something good for
someone else . I don 't mean just giving
Christmas presents, either.

During November and December, most
amateur clubs around the country hold an
end-of-the-year celebration. It doesn't matter
whether it's called the annual awards ban­
quet, a Christmas party, or a New Year 's
celebration. What matters is that this is the
occasion when the outstanding members of
the previous year are honored. It is an excit­
ing time for many ofus.

I suggest here a way to make it even more
exciting and meaningful .

In every organization there are people who
give quiet. ongoing service to their fellow
members, without expectation of recogni­
tion. The services these humble folk render
are usually necessary drudge tasks that others
do not wish to do, but that must be done by
somebody.

" Drudge tasks?" you ask. " What tasks in
our hobby would anyone associate with
drudgery?" Well. friend, there are numerous
jobs that get done every day that involves a lot
of slogging-very late and very early hours,
hours of routine, etc. - for the person doing
them, but which bring joy and satisfaction to
others. Let's consider a few.

Our v ery Own Public Utthty

It' s three o 'clock in the morning. You
slowly turn the tuning knob on the TS-140
hoping for that weak station you haven't
worked yet, when suddenly the lights go out.
the rig dies, and a painful silence fills the
night where the merry hum of a distant gener­
ator sangjust seconds before. After sitting for
a moment. startled, you begin rummaging
around the tent for a flashlight you hope is
there somewhere, and finally roar in anger
and frustration. " Curse you, Murphy!!!"

Then, as you are about to brave the dark­
ness to try to correct the generator problem,
the night is again filled with that reassuring
hum. and the lights and rig are aglow once
more. Moments later a friendly face pops
through the door of the tent. " Sorry, ran out
of gas-but you' re all set now." Grumbling
at the lost time, you return to the earphones
and continue the search for the next field day
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contact, while your very own personal utility
hums on in the night under the watchful eye
of-Say! Who was that masked man?

While The Rest Sleep

Saturday morning, 6 AM. The alarm clock
screeches its soul-rending announcement that
rousts the volunteer out of bed on this week­
end day. He showers and dresses quietly
(doesn' t want to wake the family), then be­
gins loading the car with banners, boxes, and
a large coffee urn .

6:45 AM. He pulls out and heads for the
center, stopping at the all-night donut shop en
route. A box of three dozen assorted donuts
goes onto the pile in the front seat as he rolls
on to his destination. After arriving at the test
site, he unlocks the building, pops on the

"Say! Who
was that masked

man?"

lights, gets the coffee going, lays out the
donuts, and attends to the myriad of other
mini-tasks that takes up three quarters of an
hour in an instant . . .

7:30 AM. The first of the VEs arrive,
grateful for the coffee and donuts, and thor­
oughly preoccupied with the coming exams.
The volunteer helps unload the material, and
then returns to his corner of the kitchen to
keep the coffee and donuts flowing.

•'Tom, would you take the examiners an­
other round of coffee?

" Sure, no problem!"
That Tom-what a super guy. Tom who?

Just the Newsletter

" Hi, honey, thought I' d call and see what
we got in the mail."

" Not much," she rep lies, " just some
magazines and the club newsletter , same old
stuff we always get abo ut thi s time of
month...

The same old stuff. .. Well, friend, that
club newsletter made it to your mailbox with
the help of a volunteer who takes time out of
his busy schedule once a month, licks many

dozens of stamps, sticks them plus address
labels to many dozens of newsletters, sorts
the newsletters by zip code, and drives to the
post office to mail them. Whoever does this
has to be a volunteer- club dues often don't
even cover the cost of the materials to pro­
duce the newsletter , much less printing them
and preparing them for mailing! To this,
many say: " Hey!! I pay my dues to the club,
they owe me a newsletter," when it would be
better to say: " Gee-I don 't know who
pitched in their time. but know I owe them
some thanks!"

Hundreds l\[~re Like Th em

These people are just a few of the many
quiet selfless workers you find around every
club who make it possible for the rest of the
membership to enjoy themselves. These folk
work hard to see that the wheels of club
activity tum smoothly. Don' t you think it' s
time to give them a pat on the back?

Show'ern You Care!

Take a chance on looking foolish. Go to the
next club board meet ing , and te ll the
" movers and shakers" of your organization
that it ' s time to pay tribute to the " greasers
and easers" of the club, and let them know
they're appreciated.

It's so easy to do! Practically every com­
puter today has a graphics package for creat­
ing custom-des igned certificates, and every
club has at least one "guru" of graphic arts.
-Most stationery stores sell generic certifi­
cates of appreciation. Nicest of all, though, is
the hand-lettered certificate.

Make up a list of recipients for this " appre­
ciation award." make certificates one way or
another, and have the president of the club
sign them.

This year , as a proud member of one of the
largest free public service grou ps in the
world. let's let our fellow hams know that
" who cares" refers to us! This year, as we
enter the holiday season. let's sing for the
unsung heroes. Fin

Jack Parker K5CVD has been a ham since
1957. Other interests include fi shing. camp­
ing, and community theater. You may reach
him at PO Box 356, New Ellenton, South
Carolina 29809-0356.



I:J,ASTRON
16.:. CORPORATION

9 Aut ry
Irvine. CA 9 2718
[714J 458-7277

INSIDE VIEW- RS-12A

ASTRON POWER SUPPLIES
• HEAVYDUTY· HIGH QU ALITY· RUGGED. RELIABLE·

SPECIAL FEATURES PER FORMAN CE SPECIFICATI ONS
• souoSTATE ELECTRONICALLY REGULATED • INPUT VOLTAGE: 105-125 VAG
• FOLD-BACK CURRENT LIMITING Protects Power Supply • OUTPUT VOLTAGE: 13.8 VDC ± 0.05 volts

from excessive current & continuous shorted output (Internally Adjustable: 11-15 VDC)
• CROWBAR OVERVO LTAGE PROTECTIONonall Models • RIPPLE Less than 5mvpeak to peak (full load &

IIxcBpl AS·3A, RS·4A. RS·5A. low line)
• MAINTAIN REGULATION& LOW RIPPLEat lowlineinput • Also available with 220 VAC input Yoltago

Voltage
• HEAVY DUTY HEAT SINK· CHASSISMDUNTFUSE
• THREECONDUCTOR POWER CORD
• ONEYEAR WARRANTY. MADE INU.S.A.

RM SERIES

MOOEL RM-35M

RS-A SERIES

MODEL RS-7A

RS-M SERIES

19" X 51/4 RACK MOUNT POWER SUPPLIES

Conlinuous ICS ' SizllllNI Ship ping
MODEl Duly IAmpsl lAmps) H x W xD WI. (lbs.1
RM-12A 9 12 5% x 19 x 81/4 16
RM-35A 25 35 5% x 19 x 12% 38
RM-50A 37 50 " 5% x 19 x 12% 50

• Separate Volt andAmp Meters
RM-12M 9 12 5% x 19 x 81/4 16
RM-35M 25 35 5% x 19x 12% 38
RM-50M 37 50 51/4 X 19 x 12% 50

Continuous ICS ' Size (IN1 Shipping
MOOEL Duly (Ampsj (Amps) H x W x D Wl. ll bs.]
RS-3A 2.5 3 3 x 43/4 x 53/.1 4
RS-4A 3 4 3% x 6% x 9 5
RS-5A 4 5 31/2 x 6% X 71/4 7
RS-7A 5 7 33/4 x 6% x 9 9
RS-7B 5 7 4 x 7% x 103/4 10
RS-10A 7.5 10 4x 7% x 103/. 11
RS-1 2A 9 12 41/2 x 8 x 9 13
RS- 12B 9 12 4 x 7% X 103/4 13
RS-20A 16 20 5x9x 101/2 18
RS-35A 25 35 5x 11 x 11 27
RS-50A 37 50 6x 133/4 x 11 46

Continuous ICS ' Size li N) Shipping
MODEl Duty [Amp si [Ampsi H x W xD WI. (lbs.1

• Switchable voltand Amp meter
RS-12M 9 12 4% x 8 x 9 13

• Separate volt and Amp meters
RS-20M 16 20 5x9x 101/2 18
RS-35M 25 35 5 x 11 x 11 27
RS-50M 37 50 6x 133/4x11 46

VS-M AND VRM-M SERIES • Separate Volt andAm p Meters. OutputVoltage adjustable from 2-15volts. Current limitadjustable from 1.5 amps
to Full Load

*IGS-Intermittent Communication Service (50%Duty Cycle5m in. on 5 min. off)

RS -S SERIES • Builtin speaker

res- Size {IN] Shipping
(Amps) H x W x 0 Wl.llbs·1
@13.8V

12 41/2 x 8 x 9 13
20 5 x 9 x 10% 20
35 . 5 x 11 x 11 29
50 6 x 13% x 11 46

35 5% x 19 x 121/2 38
50 5% x 19 x 12'12 50

Sizo liN) Shipping
H x W xD WI. (lbs.1

4 x 7112 X 103/4 10
4 X 71/2 X 103/4 12

41/2 x 8 x 9 13
5 x 9 x 101/2 18

CIRCLE 16 ON READER SERVICE CARD

•

ICS'
Amps

7
10
12
20

7
10

Continuous
Duly (Amps)

5
7.5
9
16

Continuous
Duly IAmpsl

@13.8VDC @10VDC @5VDC
9 5 2

16 9 4
25 15 7
37 22 10

MOOEL
RS-7S
RS-10S
RS-12S
RS-20S

MOOEL

VS-12M
VS-20M
VS-35M
VS-50M

• Variablerack mount power supplies
VRM-35M 25 15
VRM-50M 37 22MODEL VS-35M



Number 12 on yo ur Feedb ack card

Easy Tuning for the
Uniden HR2510

For easier and safer 10 meter mobileering.

by Carl A. Kollar K3JML

Photo B. Circuit board installed in the HR2510. There 's p lenty of
room fo r easy mounting.

Photo A. Completed circuit built on a portion ofperfboard. There
are only 10 components to install!

span button. The 100 Hz position is
the most useful in tuning SSB sig­
nals. I needed to make the radio
" think" it was receiving its direc­
tions from the front panel freq uen­
cy control , when in actuality it was
receiving from the mike buttons.

The first step was to investigate
what kind of"s ignal" the up-down
buttons on the mike supplied to the
radio . A little investigation found
that an " up" depression put a
ground on the black mike wire,
while a " down" depression put a
ground on the white mike wire .

The next question wa s: What
kind of indication from the fre­
quency knob on the front panel did
the tran sceiver need to change fre ­
quency up or down? Some physical
lead following lead to jack 1307 on
the main circuit board . (See Figure
1.) A little scope probin g soon re­
vealed that for an " up" command,
a positive going pulse was needed
on 1307-3, and for a " down" com­
mand, a positive pulse was needed
on both 1307-2 and 1307-3.

Furthermore, these points could
be pulled high by an external
source to effect the freque ncy
change. They weren 't a solid low
when not activated , just at ground
pote ntial (probably held there by
pull-down resistors) . I was able to
ma ke the fre quency change by
manu ally jumping +5V with a
wire to these points, just as if! were
using the front panel knob . Also,
since the radio "thought" that it
was receiving its instructions from
th e freq ue ncy knob , the span
switch was still effective in deter ­
mining the tuning increments .

So, there I had it- all the elements I needed
to design my circ uit. I needed an interface
which would inte rcept the up-down mike
switch depressions , create a pulse train for
easy tuning, and route those pulses to the
appropriate points to continuously tune the

Tuning from the l\like

I needed a nice little mod that would give
me useful up-down buttons on my micro ­
phone . When you ' re normally tuning with
the front panel knob , you can select 0.1 kHz,
1 kHz, or 10 kHz tuning increments with the

I f you were driving dow n the
road and noticed the driver in

the car in front of you leaning for­
ward, to the right and dow n, and
staying that way , wouldn't you nat­
urally assume he got his fingers
stuck in the heater vent? Many peo­
ple who enjoy mobile hamming ,
however, also spend a lot oftime in
this position, if they are using the
nifty little Uniden HR25 10 10m
mobile rig. On this rig, to tune
meticulously from one end of the
active SSB portion to the other
takes a lot of knob twisting. At the
same time, of course, they have to
pay attenti o n to thei r dri ving .
There had to bea better way!

The An noyances

The 2510 really is a nice little
mobile rig . but some minor annoy­
ances qu ickly beco me ev ident. (1)
The up-dow n button on the mike
QSYs in 10 kHz steps only. In my
opinion, this makes it useless for
fine-tuning the band for SSB sta­
tion s. I can't think of any time this
feature would be usefu l. (2) It has
no offset for 10 meter ope ratio n.
(3) The receiver RIT control has no
disable; you can call stations until
you're blue in the face, and not get
an answer because you' re on dif­
fe rent recei ve and tran smit fre ­
quencies .

I understand the new HR2600
corrects all these " problems," and
that' s grea t, but what if you don' t
want to go through the hassle of
selling your rig and spending more
money to get the newer model? The
Apr il 1989 issue of 73 features an
a r t icl e b y W B 9WD H an d
WA9QDZ called " FM Split for the Uniden
HR2510 ," which pretty well takes care of the
repeater offset pro blem. And , although I
haven 't seen it yet, I understand there ' s also a
mod that takes ca re of the receiver RIT
problem.
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uniden®
$12,000,000
Scanner Sale

* * * Uniden CB Radios ***
The Uniden line of Citize ns Band Radio transcei vers is
sty led to compliment other mobile aud io equipment
Uniden CB rad ios are so reliable that they have a two
year limited warranty. From the featu re packed PRO
8 10E to the 31 OE handheld. the re Is no bette r Cit izens
Band rad io on the market today.
PR03 10E·T Uniden 40 Ch. Portable/Mobile CB . .583.95
PR03 30E·T umaen40 eh. Remote mount CB .. $104.95
PROSOOD-T Uni den 40 Channel CB Mobile S38.95
KARATE·T untaen 40 channel rescue radio $53.95
GRANT-T Un/den 40 Channel ss e CB mobile $166.95
MADISON-T Uni den 40 channel SSB CB base . . 5244.95
PC122·T Uniden 40 Channelsse c e mobile . . . . $119.95
PR05 10 Xl.·T Un/den 40 channel CB Mobile.. . $38.95
PR0520 Xl ·T Uniden 40 cnaoner CB Mobile $56.95
PR0530Xl·T Uniden 40 Channel CB Mobile $79.95
PR0540E·T Uniden 40 channel CB Mobile $97.95
PR0640E·T Uniden40 chanoelSSBCe Mobile S137.95
PRQ710E·T Un/den 40 Channel ce Base . . . . $119.95
PR081 0E·T Uniden 40 channel sse CB Base.. . $174_95

***Uniden RadarDetectors***
Buy the f inest Uni den radar detectors from CEI today.
TAL.KER-T2 Uniden talking radar detector $144.95
RD7·T Uniden visor mount radar detector $99.95
R09·T Uniden "Passport" size radar detector $114.95
RD9Xl-T Uniden "micro" size radar detector $144.95
RD25·T Un/den visor mount radar detector 554.95
RD500·T Uniden visor mount radar detector $74.95

* **Uniden Cordless Telephones ***
XE750·T Uniaen Cordless Phone with speaker . . 599.95
XE550 ·T Uniden Cordless Phone $79.95
XE3aa-T Uniden Cordless Phone 569.95

*** Ext e n d e d S . ",/c . Contract ***
If you purchase a scanner, CB, radar detector or cordless
phone from any store in the U.S.or Canadawilhintl'le last30
days., you can get up to three years ct extended service
contract from Warrantech.This serviceextensionplanbegins
altar the manetacturer's warranty expires. Warrantech will
perform all necessary labor and wilt not charge for return
shipping. Extended servicecontracts are not relundabteand
applyonly to the originalpurcneser. Atwoyearextendedcon­
tracton amobile orbasescanner is $29.99and three years is
$39.99. For handheld scanners. 2 years is $59.99 and 3
yearsis $79.99.For radardetsctors,two yearsis $29.99. For
CBradios. 2 years is $39.99. ForcOfdlessphones.3 years is
$34.99. Order your extended service contract today.

O THER RADIOS AND A CC ESS ORI E S
BC55XLT·T Bearca t 10 channel scanner $114.95
BC70XLT·T Bearc at 20 channel scanner $159.95
BC175XlT·T Bearcat 16 channel scanner . . . . $156.95
R2066·T Regenc y 60 channel scanner $149.95
R1099·T Regency 45 channel scanner 5109.95
TS2-T Regency 75 channei scanner 5269.95
UC102·T Regency VHF 2 ch. 1 Wall transceiver $114.95
BPSS·T Rege ncy 16 amp reg. power supply $179.95
BP205·T1 Ni·Cad ba it.packlorBC200/ BC100XL.T $39.95
B8·T 1.2 V AANi·Cad batteries {set 01eight) $17.95
FBE·T Frequency Directory for Eastern U.S.A. $14.95
FBW·T FreQuency Directory fOfWestern U.SA $14.95
RFD1·T Great Lakes Frequency Directory $14.95
RFD2·T New England Frequency Directory $14.95
RFOO·TMid Atlantic Frequency Directory $14.95
RF04·T Southeast Frequency Directory . . . . . . $14.95
RFD5-T NW & Northern Plains Frequency Dir $14.95
ASE>T Airplane Scanner Directory. . . . . . . . . . . . $14.95
SRF·T Survival Radio Frequency Directory $14.95
TSG-T "r oc Secret" Registry of U.S. Govl srec. 514.95
TTC·T Tune in on telephone caHs 514.95
CBH-T Big CB Handbook/AM/F M/Freeband S14.95
nc·TTect\niquesfor InterceptingCommunications $14.95
RRF·T Railroad frequency directory $14.95
EEe-T Embassy & Espionage Communications $14.95
CIE·T CoveJ1 Intelligence. Elect. Eavesdropping $14.95
MFF-T Midwest Federal Frequency diraclory . $14.95
A60-T Magnet mount mobile scanner antenna $35.95
A70·T Base station scanner antenna $35.95
A13OD-T 25 MH~.-1.3 GHz msccne antenna $109.95
USAMM-T Mag mount VHF ant. w/ 12' cable $39.95
USAK·T "I." hole mount VHF ant. w/ 1l' cable $35.95
Add54.00 shipping for all accessoriesorderedat thesametime
Add 512.00 shipping per radio and $4.00 per antenna.

BUY W ITH CON FIDENC E
To (let th e 'a.f••t dell"ery ' ro m CEI of any scanner,
send or phone your order directly to our SCanner
Dist ribution Center:" Michigan residents please add 4%
sales tax or sup ply you r tax 1. 0 . number. Wriften pur­
chase orde rs are accept ed from approved government
agencies and most well rated firms at a 10% surc harge
for net 10 bill ing. All sales are subject to availability,
acce ptan ce and verif ication. All sales on accessories
are final. Prices. terms and specifica tions are subject to
change wi1hout not ice. All prices are in U.S.do llars. Out
of stock itemswill be placed onbackorder automatically
unless CEI is instructed diffe rent ly. A $5.00 additional
handling fee will be charg ed for all orders with a
merchandise total under $50.00 . Shipments are F.O.S.
CEI .....arencuse in Ann Arbo r, Michigan. No COD's.
Most items l isted have a manu factu rer' s warranty. Free
cop ies 01 warra nt ies on these produc ts are available
by writing to CEI. Non-certified checks require bank
clearance. Not respo nsible for typogra ph ical errors.

M ail o rde rs to: Comm u n icat ions Elec tron­
ics;" Bo x 1045, An n Arbor. M ichig an 48106
U.S.A. Ad d$12.00 perscannerfo rU.P.S. grou nd
shipping a nd hand ling in t he con ti nen ta l U.S.A .
Fo r Ca nada, Pu erto R ico, Hawaii, A laska, or
A PO/FPO delivery, s hi pping c harg e s a re two
tim es con t ine nt a l U.S. rates. If you have a
D isc ov e r, Visa, Am e r ica n Exp re ss o r M ast er
Ca rd, you m ay c a ll a nd pl ace a c red it c ard order.
5% su rc harge f or b i lling to Am eric an Ex press.
O rde r to l l-f re e in t he U.S. Dia l 800· USA-SCAN.
In Ca nad a. dia l 800-2 2 1-34 75. FAX anytim e.
dia l 3 13-97 1-6000. if yo u a re o u tsi de t he U.S.
o r in M ich ig a n dial 31 3-973-8a88 . O rder today.
scanner Distributio n Cent er" and e El logos are trade­
marks ot Communications Electronics Inc.
Sale dates 1011/69 - 3/3 1/90 AD _ 100189-T
CoPyri9ht~ 1989 Co mmunications Elec tronlcslnc.

For cred it card o rders call

1-800-USA-SCAN

4~OMMUNICATIONS
"ELECTRONICS INC.
ConsumerProducts Divis ion
P.O. Box 104 5 0 Ann Arbor. Michigan4 8 10S·104 5 U.S.A.
For orders ca ll 313·9 73·8888 or FAX 313 -97 1·6000

BC760 XLT
800 MHz.

mobile scanner
SPECIAL!

Bearc at® 200XLT·T2
list price $509.9 5 /C E price $239.9 5 / S PEC IA l
12-0Band, 200 Channe' • 800 11Hz . H.ndheld
".rch • Limit . Hold . PriorIty . Lockout
Freq uency range: 29-54, 118· ' 74. 40 6-512, 806·956 MHz.
EXcludes 823.987 5·849.0 125 and 86 8.9875-89 4.0 125 MHz.
The B e a rca t 200XLT sets a new standard fo r hand­
held scanners in performan ce and depen dability .
This full fea tu red uni t has 200 programmabl e
channels wit h 10 sca nnin g banks an d 12 band
coverage. If you want a very si milar model without
the 800 MHz. band and 100 channels, ord er the
BC 1OOXLT·T for only $ 189.95. Inclu des antenna.
carrying ca se wit h be lt loop. n i-cad ba ttery pack.
ACada pter an d ea rphone. Or deryour sc anner now.

Bearcat'" 800XLT·T2
Li s t price $S49 .95/ C E price $239.95/SPECIAL
f R-Ban d, 4 0 Channel . No-cryst. / scen ner
Prior i ty control . Se a rch/Sce n • A C/DC
Bands: 29 -5 4, 118-174,406·5 12, 806-912 MHz
Exc ludes 823.98 75-849.0125 and 868.98 75·894.0 125 MH~

The Unide n 800 Xl T receives 40 channels in two banks.
Scans 15 channels per second. Slze 9 Y. " x 4 '12" x 12'12."
If you do not nee d the 800 MHz. band, a simila r model
called the BC 21 OXlT·T is available fo r $17S.95 .

Bearcat@145XL·T
Li s t pric e $ 189.95/ C E price $94.95/SPECIAL
1o-Band, f 8 Chennel • No-c rys'e l s c e n n e r
Pr iority control. We.fhe, seerch _ A C/ DC
Bands: 29-5 4,136-174, 406-512 MHz
The Bearca t 145X l is a 16 channel prog rammable
scanner covering ten frequency bands. The uni1teatures
a built-in delay funct ion that adds a thre e seco nd delay
on atl channels to preve nt missed transm issio ns. A
mobil e version ca lled the BC56 0 XlT-T featu ring prj­
cnty, weather searc h, channel lock out and more is
available lor 594 .95. CErs package price includes
mobi le mounti ng brack et and mobile power cord.

President'" HR2510·T
list price $49 9 .95 /C E pri ce $2 39 .9 5/ S PECIA l
10 1I.' .r Mobile Transc eive r _ Di g ita l VFO
Full Ba nd Coverage • All-lIode Operallon
Backlit liquid c,.,stal d isplay . Aulo Squelch
RIT. Preprogrammed 10 K Hz. Cha n n e ls
Frequency Coverage: 28.0000 M Hl. to 29.6999 MHz
The President HR25 10 Mobile 10 Meter Transceiver
made by Unld en , ha s everythi ng yo u need for
ama te ur rad io com mu n icat ions. Up to 25 Watt PEP
USB/ l SB and 25 Watt CW mode. No ise Blanker.
PA mode. D ig ital VFo. Built- in S/RF/ M OD/ SWR
me te r. Channe l sw itch on th e m icrophone , and
mu ch more ! Th e H R25 10 le ts yo u ope rate AM, FM,
USB , l SB or CWoThe d ig ita lly synthesized frequen­
cy cont ro l gives you ma ximum stabil ity and yo u
may c hoo se e ither p re-prog ramm ed 10 KHz. ch an­
nel steps. or use t he bu ilt · in VFO to r st eps down to
100 Hz. There's a lso A IT (Receiver Inc re me nt al
Tuning) to give you perfec t ly tuned signals. With
rece ive scanning. yo u can sc an 50 c ha nne ls in any
one of four ba nd segments to field out where the
acti on is. Order you r HR25 10 fr om CEI today.

NE Wl President'" HR2600 -T
list p ri ce $599.95/C E price 529 9 .95/ S PECIAL
10 Mete"lIob ile Trensc eiv.r. Ne"",Fe.lu"e s
The new Presiden t HR2600 Mobile 10 M eter Trans­
ce ive r is si mila r to the Uni den HR25 10 but now ha s
repeater offsets (100 KHz.) and CTCSS en cod e.

Un iden Corporation of America has pur­
chased the consumer produ cts line of R~
gency Electron ics Inc. for $12,000,000. To
celebrate this pur chase, we're having our
largest sca nne r sale in history! Use the
coupon in this ad for big savings. Hurry...offe r
ends March 31, 1990.

***MONEYSAVING COUPON* **
Get special saving s on the scanners
listed in th is cou pon. This coupon mu st
be included with your prepaid order.
Credit cards,personal checks and quan­
tity disco unts are excluded from this
offer. O ffer vali d on/yon prepaid or ders
maileddirectly to Communication s Elec­
tron ic s tnc; P.D. Box 1045 - Dep t UN/3,
Ann Ar bor, Mich igan4 8 J06-1045 U.SA
Coupon expires March 31.1990.
Coupon rnay not be used in conjunction
with any other offer fr om CEl Coupon
may be photocopied. Add $12 .00 for
sh ippin g in th e co ntinenta l U.S A
Regency TS2·T • •• • . . • • • 5259.95
Regency R1 6 00-T• • •• • • • S239 .9 5
Regency R1099·T $9 9 .9 5
Regency RH608S·T• •• ••$4 19.95
Regency RH256B·T. ... . 5 294.9 5
aeercet 200XLT·T2 • •• •• $229.95
Bearcst 100XlT-T • . . ••• $184.95
Bearcst 800XlT·T2 .• • . •$229.95
Un lden HR2510-T $229.95
Unlden HR2600-T $ 274.95
Unlden PR0500D-T2• • •. •$29.95

****VALUABLE COUPON ****
Bearca~ 760XLT·T
list p rice $499.95/ C E pri ce $24 4 .95/SPECIAL
12-Band, 100 Channel. C,.,.falles s. AC/DC
Freq ue ncy range: 2 9·5 4,118· '74, 406·512, 806·956 MHz.
Excludes 823 .98 75·8 49.01 25 and868.98 75·894.0 125 MHz .
The Beareat 760XlT ha s 100 programmable ch an­
ne ls o rgani zed ~s fiv e c hanne l banks for ea sy use,
and 12 ban ds of coveraa e including th e BOO M Hz.
band . The Bearea t 76QX l T mounts nea tl y un der
the dash and co nn ects d irectly to fuse b lock o r
batt e ry, Th e uni t also has an AC adaptor, f li p do wn
stan d and tel escopic ant enna fo r desk top use. 6­
5/ 16" W x He" H X 7 ..,.," D. Mod el BC 590 XLT-T is
a similar version w ithout the 800 M Hz. band fo r
only $ 19 4.95 . Order your scanner from CEI tod ay.

NEWl Regency" Products
R4030·T Rege ncy 200 ch. handheld scanner $254.95
R4020-T Regency 100 ch. handheld scanner $189.95
R4010-T Regency 10 channel handheldscanner $114.95
R1 6OD-TRegency 100 channel rnobuescanner $244.95
P2OD-TRege ncy 40 channel CB Mobile . . $38.95
P210-T Regency 40 channel CB Mobile . . $56.95
P220-T Regen cy 40 channel CB Mobile $79.95
P3OO-T Regency 40 channel SSB CB Mobile $137.95
P4OO-T Regency 40 channel SSB CB Base $174.95
PR110-TRegency" Passporf ' si~e radardetector . . $114.95
PR120-T Regenc y "micro" size radar detector . . . $144.95
MP51OOXl.·TRegency 40 Cn.marinetransceiver . . $139.95
MP5510 Xl.·TRegency60 Ch.marine Iransceiver. _$159.95
MP6000Xl.·TRegency60 Ch.marineIransceiver . . $209.95
MP200QXl.·T Regency handheld marine trans. . . .. $189.95

Regency@RH256B·T
list price $799.9 5/ C E price $299.95/ S PECIA l
18 Channel. R5 W.tt T,ansce/lf8r • Priority
The Rege ncy RH256 B is a sixteen-chan ne l VHF land
mobile t ransceiver desig ned to cov er any freq ue ncy
betwe en 150 to 162 MH z. Since this rad io is
synthesized, no expe nsive crystals are needed to
store up to 16 freq uenc ies w ithou t battery backup.
Al l ra d ios co me w ith CTCSS tone and sc anning
capabi li ties. A mo nit o r and nighVday switc h is a lso
stand ard. Thi s t ransce ive r even ha s a prio rity func­
tion. The RH256 makes an ideal rad io for an y po lice
c rftre departm ent vo lunteer because o f its low cost
and hi gh pe rfo rm an ce. A 60 Watt VHF 150-16 2
MH z. version called th e RH606B·T is ava ilable
lor $429.95. A UHF 15 watt , 16 channe l version of
thi s radi o ca lled the RU156B·T is a lso av a ilable
and covers 450-482 MHz. but the cos t is $454 .95.
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Figure 2. Schematic for the mike tuner interface, which fits into the
HR251O.

Figure 3. Pans placement fo r the mike tuner
interface.

circuit board (wire to pin 1 on the IC). These
are you r positi ve and negative supply leads
re spect ively . Co nnect another wire to the re­
sistor end looped through D8 and D7, and
another to the resi stor end looped through E8
and E7.

Fi nally , carefully solde r a wire to the
anode of the diode (location B6, or eve n
bette r, the resistor lead at B5) and another to
the cathode (loca tion F6, or eve n bette r, to
the resistor lead at F5). Temporari ly , set the
board aside .

In stallat ion

With the front panel facing yo u, and the
bottom cover fac ing up , (the side with the
speaker), rem ove the four side screws hold­
ing the cover. Carefull y remove the bottom
cover , payin g parti cular atten tion to the wires
still attached to the speaker mou nted on the
cover.

I found it convenient to unsolder the speak­
er wires and set the bottom cover
aside . You can see that ther e is
plenty of room in the rear half of
the rad io for extra goodies . Press
two layer s of do uble stick tape to
the bottom of your board , then
press it firmly onto the HR2510
circ uit board in the left rear cor­
ner (see Photo B).
" Attach the six wires coming
from the circuit board as follows:

I. The ground wire of your cir­
cuit board (lC pin 1,6 ,7 , etc .) is
routed along the left edge of the
chass is and fastened und er the
scr ew at poi nt A . (Figure I)

2. The voltage supply wire (IC
pin 14 , etc .) is routed tow ard the center and to
the L78M 0 5CV regulator . Carefully solder
to the right hand lead as shown in Figure I .

3. T he lead coming from location D7 (the
resistor R I connected to pin 11 of the IC) is
carefully routed dow n the center and toward
the frequency knob. Ca refu lly solder to the
top trace on the frequency control circuit
board. This is the trace with the white wire
attac hed to it.

4 . The lead coming from location E7 (the
resistor R2 connected to pin 10 of the IC)
is carefully routed do wn the cente r and
towa rd the freq uency knob and soldered to
the next trace down on the freq uency control
circuit board . Thi s trace has a gray wire
attached to it.

5_ Refer to Figure I and locate 1308 with
the brown , orange and ye llow wires attached .
Abo ut I inch from the connecto r, cut the
brown and orange wir es. Thi s will allow easy
restorat ion of the HR2510 to its original con­
figur at ion .

6 . Co nnect the wi re coming from the
anode of the diode on your ci rcu it boa rd
(location B6 or B5) to the longer bro wn lead
going into the harness snipped from 1308.
Conn ect the wire coming from the cathode of
the diode (location F6 or F5) to the longer
ora nge lead go ing into the harness snipped
fro m 1308.

7. Installation is now complete . Inspec t all
wiring before app lying power .
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the wires underneath (in bro ken lines) , make
the proper connections.

Refer to the pc rfboard in Photo A . The l k
resisto rs betw een 0 8 and DI2 have leads
goi ng into D8, then pulled up thro ugh D7 to
connect to the HR25 1O. Th e same goes for
the Ik resistor between E8 and E12. Pull the
lead dow n through E7 and then back up
through E8. When the circ uit is built, cut off
the excess board along row 25 and column J.

Cut six 12· inch lengths of wi re . Attach a
red wire to A l on the circuit boa rd (wire from
IC pin 14) and a black wire to A3 on the

Figure 1. The opened HR2510. Front panel
faces do wn.

radio from the mike , ju st by hold ing the but­
ton dow n. The result of that design is shown
in Figure 2.

Circuit workings

The 400 ] is a CMOS quad 2 input NOR
gate. On anyone gate , with either or both
inpu t high, the output is low; with both inputs
low, the output is high . Sections A and B ar e
configured as an astable mult ivibrato r to gen­
e rate the cloc k pulses needed to eliminate the
need 10 depress the mike but ton for each
tuning inc rement .

The rate at which the tun ing take s place
(clock frequ ency) is determined by the 0 . 1~F
capac itor and the 470k resisto r. T he 4 .7
megohm input resistor is ge nerally 10 times
the value of the tim ing resistor, and con­
tributes to 50 % dut y cycle as well as indepen­
dence of the clock frequency from supply
voltage var iat ions . W ith the values shown,
yo u get about 2 pulses pe r second , apparently
a comfortable tuning rate . You
can fine tune SSB signals without
overshoot ing the target frequency
or tu ning 100 slowly.

The output of the multivibrato r
(p in 4) is fed to pins 12 and 8 of
the other 400 I sections . which
are used as gated inverte rs. (The
gating is what we 're afte r; the
inverting has no serious conse­
quences for our applicat ion). At
this point , the pulse train goes
nowhere until one of the other
gate leads is gro unded (ultimately
by e ithe r the up or dow n mike
button) . If the " up" mike button
is pressed, pin 13 of sec tion C is
grounded, and a pulse train is output from pin
I I thro ugh the Ik isola tion resistor to the
white wire on 1307 , causing the HR25 IO to
increment one digit per pulse .

If the " down" butt on is pressed , a ground
is placed on pin 9 or section D of the 4001.
Als o, the diode betwee n pins 13 and 9 be­
come for ward-bia sed and applies a nea r­
ground on pin 13 of section C . Thi s causes a
pu lse tr ain at both pin s 10 a nd II , through the
isolation resi stors and on to the white and
gray wires on 1307. Thi s. in turn , causes the
HR 25 IOto decrement one digit per pulse for
as long as the button is held do wn. The circuit
is simple, but it serves very well as the inter­
face to accomplish our purpose .

Building the Circuit

My prototype was built on a portion of perf
board with a pad-pe r-hole configura tion pur­
chased from Radio Shack . The compo nent
count (10) is so low, I d idn 't take time to try to
design and etch a printed circuit board . It took
me half an hour to build the circuit (see Photo
A)_ Fab ricating a PCB would have taken
longer than that.

Using the layout shown in Figure 3, mount
the components. In most cases, yo u can make
connections using the extra length of the com­
ponent leads . Fo r those of you who are using
the Rad io Shac k ci rcuit boa rd , the Compo­
nent Mounting Guide table may help. After
placing the parts (as shown in solid lines) , and
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INDUSTRIAL PRINTER SALE
VICTOR 5080

IDEAL FOR INVOICING, BUSINESS FORMS, PACKET RADIO,
TELETYPE, OR ANY HEAVY PRINTING APPLICATION. WHY
USEAGOOD LETTER QUALITY DOTMATRIXORDAISYWHEEL
FOR PRINTINGINVOICESANDFORMS, MONITORINGPACKET
& RTTY WHEN A HEAVY DUTY DOT MATRIX PRINTER IS ALL
THAT IS NECESSARY?

• MADEFOR ~- ~~_ · aOCOLUMN_1 OO CPS
CONTINlJOUSDUTV ' '".' 'FANFOLDOR ROLL PAPER

' 4INTERFACES ~. 'RE-INKABLE RlBBON

STANDARD: ~ ' HANDLES6 PARTFORMS
PARAlW , RS-232, • COMMERCIALlVSOlD
TTV,IEEE·488 AT$1195_00

• BI·OIRECTIONAL

NEW&FACTORYSEALED $109.00
FORMORE INFORMATION, ORTOORDER,PLEASECALL

HORIZON MANUFACTURING
1500 MIDWAY COURT W1 A

ELK GROVE, IL60007

PHONE:312-439-1234 FAX:312-439-3799

...............•.••••••••••

••••••••
Factory Author ized Dealer & Serv ice For

KENWOOD
YAESU
ICOM

Call Us For
Great Prices & Great Service

TO LL FREE OR DER LINE 1·800- 34 4· 3144
Con~n.nlal U_S . & T. , a o

-"WlO"'RSiH ilj.jf.,.!!t'i#@l.W
57 07,0,MotxJd S.n Anlo nio . 're ca 7B2:l£! (5 12168 0-6 110

FAX (512) G47-BOO7

CHRISTMAS SPECIAL!
LIMITED AVAILABILITYI
A limited supply of Uniden 2600's with RIT
ON/OFF, Repeater splits, sub aud ible
tone, mike and power cable,

CIRCLE 243 ON READER SERVICE CARD

ALLORDERSSHIPPED BYUPS
IL ANDTX RESIDENTS INCLUDEAPPLICABLESALES TAX

•...........................•

CIRCLE 38 ON READER SERVICE CARD

11-800-942-8873
(801) 467-8873

CIRCLE 343 ON READER SERVICE CARD

1057 E. 2100 So, Salt Lake City, Ulah 84106

Ca'mme -I. -:: ute , nc

KENWOOD l[]l ICOM. VAESU
We want to be Your Radio Store

. Full Lineol Amateur Radio and Computer Interfacing

.. Accessories, • Tim W710 Y or Preben K7KMZ

HI PERFORMANCE DIPOLESr-I ,-
_""'-==:l"= I ~- =--
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1-801 -373-8 425

'A ntennasWest
Box 5006;2.5. Provo. UT8480S

CIRCLE 304 ON READERSERVICE CARD

Hi Pro Repeaters

~\...~~ -

••
Manufac turers ~ Quality Communications ~q~ip~

-Repeaters
-Links
-Rernote Base
-VHF,UHF
-Recelvers
-Transrnltters
-Antennas

Hi Pro 'E'

-Standard and
Computerized
Controllers

-Standard and
Computerized
Auto Patches

-Duplexers

EXPANDABLE REPEATER SYSTEM

• A NEW CONCE PT IN REPEATER DESIG N, THE Hi Pro " E" !S AN EXPANDABLE REPEATER WITH THE FOLLOWING FEATURES: A BASIC REPEATER WH ICH WOULD IN­

CLUDE A COM PLETE RECE IVER, TRANSMITTER, COR , FRONT PANEL CON TRO LS AND INDICATORS, LOCAL SPEAKER AND MIC JACK AND CAPABLE OF FUT URE

EXPANSION. ALL HOUSED IN AN EXTREMELY RUGGED, ENC LOSED, 19-INCH RACK MOUNTABLE CABINET

• TH IS SYSTEM CAN BE EXPANDED AT TIME OF PURC HASE OR CAN BE AN AFTER -PURCHASE ADD ON . THE ADD ONS ARE-HIGHER POWER, 1101220 VAC POWER

SUPPLY, IDENTIFIER, AUTO PATCH, OR COMPUTER CON TRO LLERS . iN ADDIT ION TO THESE P.DD ONS AN ADD ITIONA L RECEIVER AND TRANSMITTER CAN BE

MOUNTED INTERNALLY FOR USE AS CO NTROL LINKS, REMOTE BASE OR DUAL BAND OPERATION, ETC.

• AN EXTENSION PANEL IS AVAILABLE FOR LOCAL MONlmRING OF THE REPEATER AND CON TAINS ALL NECESSARY MET ERING, STATUS LIGHTS AND INDICATORS, ALL

ADD ONS ARE AVAILABLE FROM THE COMPANY AND ARE COMPLETE INCLUDING INSTRUCnONS.

600 Westtown Rd.
MAGGIORE ELECTRONIC LAB .

West Chesler, PA 19382 Phone (215) 436-60 51
cmclll

Telex 499 0741 MELCO

WRITE OR CALL FOR OUR COMPLETE CATALOG .
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Component Mount ing Guide on Radio Shack PCB

Price

.39, pkg. of 5

.99, pkg. of 10

.39, pkg. of 5

.89

.59, pkg. of 2

.39, pkg. of 5

.99
2.29
1.99, pkg. of 2

Mounting Points
8110 8 5
Fl to F5
86 to F6
' D8and D7 to D12
' E8 and E7 to E12
A13 toG1 3
A16 to G16
A17 toA23
823 to F23
Alto A1 2
C17 to (;21
D1 7to D21
E17toE21

Parts List
Radio Shack Part #

271-1335
276-1122
271-1321
276-1999
272·135
271-1354
Local TV repair shop
276-2401
276-158A
64-2361

Qty Desc ription

2 10kQ V4 W resistor

1 1N914 diode
2 1kO: 114 W resistor
1 14 pin ICsocket
1 0.11lF 50 V ca pacit or

1 470 k 114 W resistor
1 4.7M 114 W resist or
1 4001 CMOS IC
1 project board
1 high bond double st ick tape

Component
10k resistor

10k resistor

l N914 diode
1k resistor

1k resistor

IC soc ket, pins 14 to 8

IC socket pins 1 to 7

Jumper wire

Jum per wire

Jumper wire

0.1 ~F capacit or

470k resistor

4.7M resistor

'Bee text

Testing

Testing is very simple. Turn on the power.
All controls should work normally. Manually
turning the frequency control should increase
or decrease frequency by the increments se­
lected by the span button.

Now for the good part ! Depress and hold
the " up" button on the mike. The frequency
should slide effortlessly up the band at about
2 increments per second. Try the " down"
button. It should slide down the band at the
same rate . Isn' t this much better than manual
tuning?

Ifyou think that this is good , wait until you
try it while you' re driving!

Conclusion

This project is easy . With the proper care ,
it should go very smoothly. From start to
finish, it should take about 2 hours. It' s worth
the effort and sure beats selling the whole rig
to buy the upgraded version .

If you' re a little squeamish about messing
around inside your rig, you can send it to me
insu red with a check for $50.00 to cover
parts , labor, and return shipping. I'll be hap­
py to modify it and return it within a week of
when I get it. Just remember, if it' s in warran­
ty, this mod will void your warranty.

Enjoy the easy tuning, and see you on
IOm! m

Carl A. Kollar K3JML, 1202 Gemini St. ,
Nant icoke PA 18634.

CIRCLE 15 ON READER SERVICE CARD

sout
f or m1'hOus3;:c;iat use! 19.95

coli' 144-450MHz

MAGNET MOUNT
114Wne Antenna

•144 ·450 MHz
TRUNK LIP MOUNT

WithRemovable1f4 Wave Antenna
Each SloPPIied wil!l12lt.ofRG 5BU Coax aB1 acooi::e
oIlfK:orPL 259Canect:r. 150WiilI futoerHa'dlng
~fy Freq..e-cyhrrrW9 eta1ni.ded .

1-80(H;34-.4622
1-312-79(}..9S94

(lo IRioois)
Cwlily producls Maooin Ihfl U-S.A

COIITaCO~DUSTRIES INC
P.O.BoJ68lt29,5c:tlalrrturg,1 60163

HEWLETT PACKARD
SIGNAL GENERATOR

$200.
Rebuil t and in Original
Governm ent Package

Limi ted Quan tity·QRDER TODA Y

Hp·606A 10 kHz-65 MHz

N.E. lITSCHE
P.O. Box 191

Canandaigua, NY 14424·0191
716·394·9099 716·394·0148

FAX 716·394·8329

MISSION CONSULTING, INC.
MISSION COMMUNICATIONS e
11903 AI,er·Clodlne scue 500 .: ,.

""""·~1t~c:
~ir;J !fl.-r:lfl~- I' ! r=; 0 J
~ll~~tJ -

-----:"....-Jr
WEHAVEEXPANDED ANDNOWSTOCK

MANYNEWPRODUCTS. WE CARRY:
AEA, AUNCO, A,lJECO, AMP SUPPLY, APHA DELTA. ANTECO,
ARRL,MBINSTRUMENTS,BARKER& WILlIAMSON, BENCHER,
BOMAR, BUTTERNUT, BEE, CUSHCRAFT, COMMUNICATION
SPECIALISTS, CRB RESEARCH , DAIWA, DIAMOND, HENRY,
HUSTLER, HAM RADIO, INTLCRYSTAL,INTL WIRING& CABLE.
KANTRONIC$. KACHINA, KENPFIO, KDK, KLMlMlRAGE, LUNAR,
LARSON. MOBILEMARK, MFJ, NEUTECH, NCG, NYE, PERIPHEX,
OST, RF INDUSTRIES. RADIO PUBLICATIONS, RADIO AM.
CALLBQOK, SAMSON.SPI-RO,SMILEYANTENNA.SANTEe.sm
TEXTILES, 73MAG, STANDARD, TAO, TEN·TEC, VALORVECTOR,
GORDONWEST,WEll, YAESU, ANDlCOM (71 3) 879-7764
In house service available. Tele ll 166872 MCON UT
Just write . or give us a cal l! FAX (713) 879 - 9341

CIRCLE 18 7 ON READER SERVICE CARD

CIRCLE 8 9 ON READE R SERVICE CARD

NEW ONLI NE CALL DIRECTOR Y

Our new HAMCALL service gives you
494.114 +Hams. via your computer.
$29.95 per year - unlimited use!

BUCKMASTER PUBLISHING
Mi neral, Virgi nia 23117

703:894-5777 800:282-5628

"Looking for the best dee!"

SpecialiZing

i n

Kantronics and AEA Prod ucts
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HElL
EQUIPMENT
IN STOCK

SHORTWAVE RECEIVERS
STOC KED

•fC.R71A, 751A, 781, 28A1H, 38A, 48A, Micro2f4.
R-7000, IC-765, IC·375A, 275N H, 32 10A,
475A1H. 735,IC-901. IC·228H,IC725, 1C-2400A

PRIVATE PATCH V, Dupfex BOOlJ

TUNERS STOCKED:
NYE MBV-A 3 Killowall Tuner

For Ihe besl buys in lawn call:

212·925·7000
Los Precios Mas Bajos en Nueva York

WE SHIP WORLDWIDE!

TCH
CES-Simplex Autopatch 510-SA Will Patch
FM Transce iver To Your Telephone Great For
Telephone Calls From Mobile To Base. Simple
To Use. 510SAlSDI·50

Radios fo r Busines s,
Gov't, 2-way, etc.
Stocked & serviced,
call for great pr ices!

SANGEAN Portabkl Shortwave Radios

FT·4 70

Kantrcmcs
KAM, KPC II.
KPC 2400, KPC IV,
KAM

TH·75AT

ONV Safety
belt s-In stock

Landmobila HT's
ICOM: U16, H16, Vl00. U400
MAXON, MOTOROLA.
YAESU: FTH 200512007
UNIDEN , REGENCY , KING,
MARINE 100M, MS, M56, M700
AVIATION tC?~ : A20 H.T., TAD

Jl •

Motorola
Radius P-100

AllNCO
DJ-500T,DR·110T

MOTOROLA AUTHORIZED DEALER
KACHINA COMMUNICATIONS DEALER

AUTHORIZED

S ONy;,

COMMERCIAL
FREQUENCY &HAM
COUNTERS: REPEATERS
It.lHz-1.3GH.z STOCKED.

WRITEFOA
OUOTES

IC-32AT

BENCHER PADDLES.
BALUNS. LOW PASS FILTERS

IN STOCK

DEALER
DIGITAL FREQUENCYCOUNTERS

OPTOELECTRONICSmode l 1300 H/A, 0-1300MHz
2210 H, 0-2200 MHz

long-range Wireless
Telephone lor export in stock

FT-767GX, FT-757GXII, FT-747GX,
FRG-88DD, FT-736R, FRG-96DO,FT·1 D20,
FT·4700RH, FT 2121712RH, FT-470

AMPLIFIERS
STOCKED:

RFCooceplS
Mirage

TE Systems

; . .
KITTY SAYS:WE AR E NOW OPEN 7 DAY S A WEE K.
Saturday & Sunday 1010 5 P.M.

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

Computer Interf aces
Stocked : MFJ-1270B ,
MFJ-1274, MFJ-1224 . AEA
PK-88, MFJ -1278. PK-232
W/FAX

METRON
KW HFMobile

Amplifier
Stocked

Professional
Soldering
Station

48 Watts
$79

SEE You November 12th-Radio Cen­
t ral's HAMEXPO '89, Selden, NY

KENWOOD

Gobble Up Our Thanksgiving savings

Sudwig ANT.Products
NEL·TECH OVK·100 Digital VoiceKeyer
FLUKEn, 83,85,81Multimeters

Med ia Mentors­

Ama teu r eac.o Cou rse

TS440SlAT , R-SOOO, A-2000, T5-940 SlAT, TM
231A1431A, TM-2570AlSOAl3OA, TR-751A , Ken­
wood Service Repair, TM-731A, TS.711f811A,
TM3530A , TH205AT, TH2 15A, TM-63 1A, TM­
331A. TSl 40S, TS680S, RZ-l , T5- 790A .

VoCom/M ir ag e/Alinco
Tokyo Hy-Power/TE SYSTEMS
Amplifiers &
SI8 },HT Gain
Antenna s I N STOC K

MICROLOG-ART 1, Air Disk,

SWL, Morse Co;::a=c::.:h_ _ ----,

EIMAC
Alp ha Delta 3·500Z
Products 572B, 6JS6 C ~.

Stocked 12BY7A & !'I'
AEA 144 MHz :~::,e ~ ~.:. MIRAGE AMPLIFIERS
AEA 220 MHz Watlmeters &__ lo:~l. ' y,' ASTRON POI'IER SUPPLIES New TEN-TEe
AEA440 MHz Elements~' " ~.,' ' Belden Wire & Cable, lnt'I Wire Corsair ll , PARAGON'L_§!!l"',,-,'OJL= ,J

AN TENNAS In St oc k ,;' OPTO KEYERS STOCKED OM" ' v AMERITRON AUTHORIZED DEALER

MAIL ALL ORDERSTO: BARRY ELECTRONICSCORP., S12BROADWAY, NEW YORKCITY, NY 10012 (FOUR BLOCKS NORTH OF CANAL ST.)

N Y k C ' t ' LARGEST STOCKING HAM DEALER
ew or I y S COMPLETE REPAIR LAB ON PREMISES

"Aqul Se Habla Espana'"
BARRY INT ERNATIONA L TELEX 12-7670
MERCHANDISE TAKEN ON CONSIGNMENT
FOR TOP PRICES
Monday-Fr ida y 9 A.M. to 6:30 P.M Thursday 10 8 PM
Saturday & Sund ay 10 A.M . to 5 P.M, (Free Parki ng)

IRT /LE X· " Sp r ing SI. Statio n" . SUbways: BMT­
" Prince St. Station" . IND·"F" Train -Bwy Station"
Bus: Broadway #6 to Spri ng St. Path·9 th St.l6th Ave.
Station.

COMMERCIAL RADIOS
STOCKED: ICOM, Motoro­
la. MAXON, Standard .
Yeesu. We serve munici­
pahlies . busine sses, Civ il
Defense, etc. Po rtab les ,
m ob i le s , ba s e s . re ­
pealers...

ALL
SALES
FINAL

We Stock: AEA . ARRL, Ali nco . Ameco , Ameritron, Antenna Specialis ts,
Astatic, Astran, B&K, B&W, Bencher, Bird, Butt ernut, CDE, CES , Cushcraft,
Dalwa, Eimac, Henry, Heil, Hustler, Hy-Gain, lcom, KLM , Kantronics , Larsen ,
MJF, J .W. Miller, Mirag e, Nye, Palomar, RF Prod ucts, Sax ton, Sh ure.
Tempo, Ten-Tee, TUBES, Yaesu, Vibroplex, Duplexers, Repeat ers, Scan­
ners, Radio Publicat ions . Uniden , Kenwood . Maxon , RFC.

WE NOW STOCK COMMERCIAL COMMUNICAliONS SYSTEMS
HAMDEALERINOUIRES INVITED PHO NE IN YOURORDER& BE REIMBURSED

COMMERCIAL RA DIOS . tock e d & ••r vlced on pr.ml••••

Amaleu r Radio Courses Given O n Our Premises, Call
Export Order. Sh ip ped Im m ediately. TELEX 12·70 7 0

FAX: 212-925-7001

CIRCLE4 1 ON READER SERVICECARD



Number 13 on your Feedback card

Three-In-One
Antenna Tuner
Matches virtually any random wire!

by J . Frank Brumbaugh KB4ZGC

O pe rating your rig on Field Day , or
und er severe conditions following a

natural disaster , often requ ires using less than
optimum antennas. Tuni ng these antennas of
unkno wn cha racteristics may be more than
your present antenna tuner can handle , and
res ult in too hig h a sta nding wave ratio
(SWR), a condition solid state rigs abhor.

Because Field Day and emergency opera­
tion is usually low power , you can put toge th­
er this tuner from parts in most junk boxes .
Assum ing a maxi mum of approxi mate ly 50
watts output , the capacitors can be anyth ing
from 100 pF to 365 pF broadcast receiver
types. The inductance is a tappe d coil, and
may be a piece of miniductor, a toroid such as
a T 106-2, or a surplus rotary inductor . Fo r
such low power, standa rd or miniature wafer
switches work fine.

Ante nna T uner Ci rc uits

To make this tuner as versatile as possible ,
yet simple to co nstruct from j unk box parts, I
included th ree standard antenna tuning cir­
cuits capable of handling just about any odd
piece of wire you may have to use , as well as
more standa rd ante nnas . A 4P3-position
wafer switch chooses eac h of the three tuner
circuits ava ilable. These are de signat ed A , B,
and C, as illustrated in Figure l.

Circuit A will tun e rand om wires with
a relatively high impedance at the input . Cir­
c uit B tu nes ra ndom wir es with a low
impedance input , such as a qua rte r-wave­
length at the operating frequency. Circuit C is

""""~

)(

Figure 1.
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Photo A. Front panel of the three-in-one
tuner.

Photo B. Back panel and bottom inside view
ofthe three-in-one tuner. Wire lengths are not
critical, since the tuner handles only HF fre ­
quencies.

the standard T-configuration used in many
commercial antenna tuner s. It will feed coax
feede rs, twinlead , or single wires of a wide
range of impedances.

Figure 2 shows the tuner circuit . Switc h
S. is a 4P3-posit ion miniature wafer switch
which chooses the tun er circuit requ ired
by the antenna. C1 is active only in ci rcuits
B and C. C2 is active only in circuits A
and C . The tapped coil is active in all three
c ircuits.

Operation

Working the tuner couldn' t be simpler.
One of the three available circuits will tune
just about anything in the nature of an antenna
you happen to want to use . Simply set the
capac itor(s) at midra nge , choose the tuner
ci rcuit you think will give the best results ,
apply power, and adjust the coil tap switch 52
and capacitor(s) for minimum SWR . If you
cannot reduce 5WR to less than 2: I , try a
differ ent circuit with 51 and retune as de­
scribed above. Just take care to never switch

it with RF applied to the tu ner . except for the
coil tap switch.

Parts

Although most hams will probably have all
the parts necessary in their j unk boxes, for
those who may need something, I suggest
swa pping with another ham, or visiting flea
markets or hamfests.

T uning capacitors are available from:
Small Parts .Center, 681 8 Meese Dri ve ,
Lansing MI 48911; Fa ir Radio Sales, PO Box
1105, Lima OH 45802; and BCD Electro, PO
Box 830119, Richard son TX 75083 . Other
mailorder dealers carry them at rea sonable
pri ces. T106-2 toroids ar e available fro m
Small Parts Center , and fro m Amidon Asso­
ciates , 12033 Otsego St ., North Hollywood
CA 9 1607 . Wafer switches are available
from these sources and many others.

You can construct this tuner in just a few
hours . You don 't have to bui ld it in a box , but
you can. Cab inets which accomodate this
tuner are read ily available from Radio Shack
and a few surplus dealers , such as Fair Radio
Sales . Becau se the capacitor rotors must be
insulated fro m gro und, you may wish to con­
struct it on a wood or Masonite panel. If you
do much experimenting with antennas , you
will find this runer extremely handy . And it
will be priceless on your next Field Day out­
ing as well as serv ing under adverse co ndi­
tions in emergencies. III

J. Frank Brumbaugh KB4ZGC, 82 Liddell
Street, Buffa/o NY /4212-1824.

"

..
Figure 2. Three-in-One antenna tuner sche­
matic. Thiscircuit combines the three circuits
ofFigure1 .

J
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SIMPLEX PATCH
AVAILABLE

VCS-2100
VOX CONTROLLED
SAMPLING
INTERCONNECT
The Intercon nect Specialists Inc. (lSI ),
VCS-2100, uses a combination of VOX con ­
trol from teleph one line audio, and sampling
of receiver noise, to achieve the optimum
control method for a simplex interconnect. No
sampling interruptions occur du ring normal
conversation. Turn-a-round beeps make
operatio n very smooth and easy.

The VCS-2100 features the lSI exclusive,
Automatic Setup. This feature eliminates the
tr ial and error method of sample window
setup. Our Quick Start Set-up procedure gets
the VCS-2100 up and running, without com­
plicated programming. The VCS-2100 is
superior to any othe r interconnect in its price
range. It is a plug-in replacement for the
popular 510SA Smart Patch.

6/#'_ INTERCONNECT
• ~SPECIALISTS INC.

FEATURES:
o AUTOMATIC SET-UP

Automaticallysets the sample window for your
transceiver. No more trial and error.

o TURN-A-ROUND BEEPS
Sends beep to telephone line, and to mobile
indicating it's their turn to talk.

o USER PROGRAMMABLE CW 10
ON 10 can be programmed using DTMF. ID
can be programmed to be sent at the beqinn­
ing, the end, both, or not at all.

o AUTOMATIC BUSY DISCONNECT
Automatically disconnects if the telephone
number dialed is busy.

o HOOK-FLASH
Used to make a secon d ca ll without
disconnecting and re-connecting. Also can be
used for phone company services which use
Hook-flash.

o CALL WAITING
If a mobile call is attempted and the line is in
use, a beep is sent to the phone line indicating
that the mobile wants to make a call. Then
when the line becomes available, a ring-out is
transmitted to the mobile.

o RING-OUT (REVERSE PATCH)
Can be programmed to ring-out one time, on
each ring, or not at all, when the line rings.

o SINGLE OR MULTI DIGIT CODES
Connect or disconnect codes can be single '
and #, or ' and # plus two digits.

o CALL LIMIT TIMER ,
Can be set for 3, 4, or 5 minutes, or disabled.
Can be programmed to reset with ".

o MOBILE ACTIVITY TIMER
Causes disconnect if mobile drives out of
range. Can be set to 30, 45, 60,or gOseconds.

o TOLL RESTRICT
The first digit dialed cannot be a "1" or a " 0".
Rearms after dialing is complete.

o PHONE LINE IN USE INHIBIT
Prevents interrupting a call when the patch
shares the telephone line with a telephone.

o TOLL RESTRICT DEFEAT CODE
A special programmable code allows toll calls.
Also allows access to line, even if line is in use.

o TONE OR PULSE DIALING
Switch programmable for Tone or Pulse dial­
ing. Pulse dialing can be used on a tone line.

o HALF DUPLEX MODE
The VCS-2100 can be used as a repeater inter­
connect in this mode.

Kenwood Compatability with VCS-2100.
All connections, required for installation
are available at the MIC. connector on most
late model Kenwood Transceivers. Interface
cables are available from 1.5 .1.

1215 N. CR 427, Suite 105 0 Longwood , FL 32750
PHONE 407-332-0533 • TOLL FREE 800-633-3750
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Number14on your Feedback card

NEW HI·PASS TVI FILTERS:
100% Guaranteed. Use linear
anythingwithno trace ofTV!.
(Not one refund ever requested.)

73 Review by Larry R. Antonuk WB9RRT

•Elenco Electronics , Inc.
150 W. Carpenter Ave.

Wheeling IL 60090
Phone: (312) 541-3800

Price Class: $32

Larry Antonuk WB9RR T has written numer­
ous reviews on test equipmenl and electronics
books for 73 Magazine. He currently works
as a project manager for a land mobil e service
shop in Keene, New Hampshire. He enjoys
home-brew projects, experimentation, and
instrumentation. Contact him at PO Box 452,
Marlborough NH 03455 .

Usin g the Current Probe

Putting the ST-265 to work couldn't be sim­
pler. You don't need to physically connect it to
a conductor to measure the current passing
through it. It senses the current flow by induc­
tion. This means you don't have to go through
the hassle of trying to place the probe on a
connection point (often recessed to keep it
away from straying fingers), or stripping off
conductor insulation and taping it over after
measuring.

For instance, in the case of a stalled wash­
ing machine motor, you clamp the Adapter
around one of the power leads and read the
current. Mechanically disconnecting the mo­
tor from the transmission and taking another
reading will indicate either a defective trans­
mission or a defect in the motor, such as a
shorted winding or dry bearings. Once things
are corrected, you can easily check the start
and run currents. Consider an intermittent cir­
cuit breaker in the house wiring. Is the breaker
bad, or is the load approaching the rating of
the breaker? The ST·265 can tell you in a
second. How much does it cost to run that
kilowatt amplifier? Just measure the current,
convert to power, find out the local electrical
rates, and, well, uh. . , . never mind.

Add ictive

Perhaps the only drawback to the ST-265
Current Adapter is that it can be too much
fun to use. The tech is often seen running
around the house with his Current Adapter
and calculator, saying things like: " Hey! Turn
that off! Don't you know that hair dryer costs
10.277 cents per hour to run?? Go watch
TV! That's only 2.345 cents!! " After a couple
of nights of this, the family firmly escorts
the would-be techn icia n downstairs to his
shop.

" And while you' re down there, take a look at
that broken washing machine!" m

The Essent ial Too l-Affordable

A what? A current probe. A current probe
is simply a device that measures AC current.
Most of us are familiar with current measure­
ments- you open one side of the circuit, insert
your meter, and power up. Unfortun ately,
spreading wires on the floor in series with your
meter isn't always pract ical when dealing
with 120 or 240 VAC, In addition, most meters
have a maximum input of ten amps, mak­
ing them unsu itable for most major appli­
ances . The current probe was developed
with the idea of reading current in the range
of one hundred amps or so, with the bene­
fit of not needing to break one leg of the
circuit.

Until recently, clamp-on current probes
have always been expensive. Several months
ago, however, I came across the newly re­
leased ST·265 AC Clamp-On Current Adapter
from Elenco. This device, which performs pre­
cision current measurements from 0 to 1000
amperes at 60 Hz, retails for under $35. The
low price reflects the fact that the unit is an
adapter, not a complete unit in itself. Just plug
the ST-265 into any high impedance DVM,
switch to a millivolt scale, and read the current
directly from the display (one millivolt equals
one amp). The Current Adapter has a basic
accuracy of 2.5% of the reading, ± 4 digits. (If
precise accuracy is necessary, note that the
accuracy of your DVM needs to be figured in
as well.)

T he FCC doesn't issue it, but somewhere
between Tech and General most hams

get a "Mr. Flxit' license. Like the old commer­
cial ticket, this license has various endorse­
ments-ranging from " Flashlights and Floor­
lamps" all th e way up to the cove te d
"Anything That Plugs Into The WaH."

Luckily, most of us have the basics. A me­
ter's a meter, and the 'scope that fixes your
packet rig works just as well on an AMIFM car
radio. But what about some of the more me­
chanical stuff? Can I fix a washing machine
with an oscilloscope?

No, not really. You don' t need to. As it turns
out, most of the professionals who do home
appliance repair use just a few instruments: A
DVM, a test fixture or two for specialized cas­
es, and an AC current probe.

Put your elec-tech knowledge to better use
around the house.

Elenco AC Adapter

Monitor More!

CIRCLE 87 ON REAOER SERVICE CARD

CIRCLE 115 ON READER SERVICE CARD

$22.95 for Model BX
$17.95for Modelex (forthe neighbors)
Also . . .Effectivephonefilters-$16.95

TCELABS
5818 Sun Ridge , San Antonio, TX 78247
(512)656·3635 or Order Toll Free

1-800-KILL T VI
T e xa s R e s id e n ts add 8 % TAX

grliY~rsal ••••M~7()P()
tCOMMUNicATIOr:lS.TERMINAI..
* CW * Baudot *SitorA
* SitorB * TOM-Moore * FDM
*ASCII Low *ASCII High * LiteraJ
* Bit Inversion *Var.Speed *Databit
*FAXAM/FM *Packel * Diversily
This military -grade surveillance decoder offers
the ult imate in sophistication and performance
fo r the serious teletype listener. No computer
required, Too many featur es to lis t here. Write
for complete technical specifications. From

5999.00 net. Universal Radio
Huge 70 Page 1280 Aida Drive Dept. 73
SWL Catalog Reynoldsburg, OH 43068
Available for ToU Free: 800 431-3939
$1 Refundabl e In Ohio: 614866-4267

THE RF CONNECTION
"SPECIALIST IN RF CONNECTORS AND COAX"
Pa rt No. Oes cription Price
PL-259JUSA UHFMale Ptlenolic, USAmade $ .70
83.15P-lOSO PL·259 Phenolic, Ampnen~ .89
83-822 PL·259 Teflon, Amphenol US
PL.25915T UHFMale SLiver Teflon, USA 1.50
UG.175 Reducer for RG·58 20
UG.176 Reducer for RG·59 & MINI 8 20

UG.2 t DIU NMale RG·8. 213, 214. 0elta 3.25
UG.21BJU NMale RG·8, 213, 214, Kings 5.00
99131PIN N MalePin for 99 13.9086. 8214

fits UG.21DJU&UG·21BIUN·s 1.50
UG.21D1991 3 NMale for RG·8 with 9913 Pin 3.95
UG.21B19913 NMaleforRG.8w ith 9913 Pin 5.75
UG.146AIU NMale to 50·23 9. Teflon USA 6.00
UG.83BIU NFemale to PL·259. Teflon USA 6.00

"THIS LIS T REPRESENTS ON LY A
FRACTION OF OUR HUGE INVENTORY"

THE R.F. CONNECTION
213 North Frederick Ave. #11

Gaithersburg, MD20877

(301) 840·5477
PRICES 0 0 NOT INCL UDE SHIPPING

PRIC ES SUBJ ECT TO CHANGE
VISA, MASTERCARD, ADO 4%

UPS C.O.D. ADD $3 .00 PER ORDER
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Satellite Tracking
with your PC and the Kansas City Tracker" Tuner

,
The Kansas City Tracker is a hard w are and software pack age tha t connects between your rotor controlle r and an ISM Xt . AT. or
clone. It controls yo ur antenna array. letti ng your PC track any satell ite or orb ita l body. The Kansas City Tracker hardw are
cons ists of a half-size inte rface card that plugs into you r PC. It can be connected direct ly to Ke npro 5400A / 5600A or Yaesu
G54QOB/ G5600B rotor cont ro llers. It can be connected to oth er rotor assem blies us ing our Rot or Interface Option.

The Kansas City Tuner Opt ion provides automatic doppler-sh ift compensation fo r dig ital sate lli te work. The Tuner is compatible
with most r igs inc luding Yaesu . Kenwood. and ICOM . It contr o ls your radio thru the radio's serial computer port (if present) or through
the radio's up/ dow n mic-c1 ick interface. The Kansas City Tuner Opt io n is perfect fo r low-or bit d igital sate llit es like the NOAA and
M icrosat sate ll ites.

The Kansas City Tracker and Tuner incl ude custom ser ial interfaces and do not use your computer's va luable COMM ports. The
software runs in your PC's " spare t ime," letting you run oth er programs at the same time.

The Kansas C i ty Tracker an d Tuner pr ogr ams are ''Terminate-and- Stay·Aesident' ' prog rams th at attach them selves to DOS and
d isappear. You can ru n othe r DOS program s wh ile your an tenna tr acks It s targ et an d your radios are tu ned under computer co nt ro l.
Th is uniq ue fea tu re is especially usefu l for digital sate l lite w ork; a com m unica tions pr ogram like PROCOMM can be run w hile the PC
alms your antennas and tu nes your radios in its spare time. Status pop -up wi ndows allow the user to review and change curre nt and
upcom in g rad io and ant enna parame te rs The KC Tracker is compat ible w ith DOS 2.00 or h igher.

Satellite and EME Work
The Kansas City Tracker and Kansas C i ty Tune r are fu lly
compat ible with N4 HY's QUIKTRA K and w ith Silicon Solution's
GRAFTRAK. These program s can be used to load the Kansas
City Tracker's tables with more th an 50 sate llit e passes

DX. Contests. and Nets
Working OX or contests and need three hands? Use th e KansaN
City Tracker pop-up to work yo ur antenna rotor for you. The
Kansas City Tracker is compatibl e w ith all OX logging
pr ograms A special ca lls ig n aiming pr ogram is included for
working nets

PacketBBS
The Kansas City Tracker comes com plete With special cont rol
program s that all ow the packet BBS user or controt -op to perfo rm
auto mated antenna aiming over an ho ur, a day, or a week. Your
BBS or packet station can be prog ram m ed to automat icall y solic it
ma il from remote packe t si tes

Vision-Impaired Hams
The Kansas City Tracker has a special mor se-code sender
secti on th at wil l an nounce the rotor posit ion and status au to ­
ma tically or on request The speed and spaci ng of the code are
adj ustable

The Kansa s City Trac ker and Tuner packages inc lude the
PC inte rfa ce card, inter face co nnector, soft wa re diskette, and
instruct ions. Each Kan sas City un it carr ies a one yea r warranty.

• KC Tracker packa ge for the Yaesu / Kenpro
5400A/5 600A controller , $189

• Interface cable for Yaesu / Kenpro
5400A/5600A $ 19

• Rotor Interface Opt ion (to con nec t to
ANY rot ors) $ 30

• KC Tuner Opt ion $ 79

• N4HY Qu ikTra k soft w are $ 80

Visa and MasterCard accept ed
Shipping and han dl ing : $5 , ($20 for in ternationa l shipments)
Prices subjec t to ch ange w ithout not ice.

L. L. Grace
Com m un icat ions Prod ucts

4 1 Acadia Dr ive. Voorhees, NJ 08043 • US A.

For more info ' Telephone 609·751-'018
Comp uServe 72677.' 107
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Conrinuedfromp .22

AS refers to Radio Shack; SSS to Solid State Sales, PO Box 740 ,
Somervill e MA 02 143, (617) 547-7053, ORDER (800) 343-5230.

If you can't find a case large enough tor the circuit card, you can use
two or three smaller boards, and a Radio Shack case.

I know 01no sour ce for the red plast ic filter to cover the display area.
Radio Shack no longer sells it. I used a strip salvaged from an old
digi tal clock.

in the circuitry layout- just put things where
they are convenient. and group the controls
and jacks in a logical way for ease ofuse.

3.90
.20
.ts
.ts
.3.

7.00
5.46

.50
568.93

Cost
Total Quantity

$ .38
3.40

.32

.18
1.50
1.88

.90

.35
1.56
1.25
4.00
4.88
1.39
2.69
1.39
1.78
1.09
.80

1.00.4.
1.95
2.58
5.79

.20

.70

.30

.60
1.00
6.95

Total

Parts List
Descrip tion

3300 1/ 4 ·W, AS 271-1315
switching diode 1N914 or equtv .
xtal osc resistor 1.8kO V4-W, AS
xtal osc resistor 560n V4 -W, AS
xtal osc capacitor 20 pF, AS
1MB, eic.. srzeto lit PC board below
RS 276-191, 4 .5w x 9.5 w

display cover llig ht filter

7400 Quad NAND
74164 8-bit SIPO shift regis ters
7474 RS flip-f lop
7410 Triple 3-in NAND
74 192 BCD counters
7447 BCD 10 7-Seg, JDR Mlcrocevlces
555 timer
7473 JK Flip-flop
7490 BCD count ers
556 Dual timer
Subminia ture discrete LED
SPOT Toggle, AS 276-603
1P12T rota ry switch, AS 275-613
N.D. push switch, RS 275-1547
1P3T rotary switch, RS 275·1386
1 megohm pot, with switch, AS 271-21 1
10kO pot, linear taper, AS 271·1715
10 Il F electrolytic, SSS
0.47 Il F, SSS (51$1)
O.01IlF, RS 272-131
4.000 MHz crystal, JDR Microdevices
7-segment disp lay, AS 276-075
12V center tap transforme r RS 276-1352
50V 1A rectifier diode
2200 Il F 16V JDA Mcrcoevices
7805\1<lltage reg +5V. 1 amp
6 pull-up 2 .2kO
blocking cap 0.1 I1F, SSS 10/$1
BNC panel jack, RS 278-105

in the recirculate loop . It would be a relative­
ly long register (64 bits) , but have no LEDs.
It would allow for much longer data capture
periods. then you would use the recirculate
mode to cycle it throu gh the regi sters that do
have the LEOs.

If you add a shift register, you will need
eight 74164s (or 74LSI64s, to avo id ove r­
loading the clock signal), and some sort of
decoder to detect a count of 96 in the clock
counters, to stop the clock. Note that with 96
bits total, you can actua lly program in your
callsign in ASCII, Baudot, or Morse. and use
the Be as a trigge red or repeating callsign
generator. Ifyou include this opt ion. I strong­
ly suggest that you retain the 7-segment dis­
plays , so you can tell where you are in the
hidden/displayed bit pattern .

Happy bit-chasing! m

Ron Cole K40ND was firs t licensed in 1960.
He has a B. Sc. in Physics and an M.S. in
Info rmation Systems Management . Besides
ham radio, his interests include computers
and horses. He is now stationed in Washing­
ton , D.C., asa Captain in the USNav)'. You
may reach him at Apt . 709, 1111 Arlington
Blvd. • Arlington VA 22209.

Part

IC1,I C13
IC2-IC5
ICB
Ie ?
IC8 ,I C9
IC10,IC11
IC12
IC14
IC15-1C18
IC18
0 1-032
Sl -SJ
84
S5-S7
88
A33
A34
Cl,C4
C2
C3
VI
F1, F2
T1
AD 1, RD2
Cf
Aeg
Resistors
C5-C9
J1- J5
R1-R32 ,

R35-R48
DR1, DR2
XA I
XA2
XC,
case
ICboard
Red Plastic

TI - 12.6Y CT (RADIO ShllCK 21'H352 1
1101, 1'102 - SOY I ll,

CF- 2200..F, 35Y l RAOIO SHlI,CK 272-1020 1

YRI-1805 VOLTAGE REGULATOI'I

For T he Future . . .

Another feature I consid­
ered. and may back-fit some
day. is a shift register hidden

Using the BitChaser

The prime operating mode, for which the
unit was originally designed , is the Sync
Start /Clocked Stop mode, used for captur ing
and displaying pulses that are (or are not!)
supposed to be on a particular line . This is
especially useful for trapping glitches, which
are generally shorter than valid data.

With an External Start signa l. you can
easily measure the time befo re another event
occurs. such as an acknowledg ment from a
circuit contro lled by a computer output
signal. With both an External Start and Stop.
you can see what happened on
a third line in the time between
two those signals. Note that
the External Start or Stop re­
qui res negat ive-goin g (high­
to-low) transitions to work
properly .

You can use the internal cal­
ibrated and variable clocks as
general-purpose TTL square­
wave sources. The BC works
as a frequency counter up to
about 2 MHz , if you are inter­
ested only in regular, repeat­
ing signals, and you're willing
to do the simple division to
co nve rt " period" to " fre­
quency ." Again , however ,
the unit as shown will only
work on TTL signals; to count
sinewaves or signals at other
voltage levels, you will need
some sort of external transla­
tion/squaring circuits.

As a signal generato r . the
ability to prog ram in any con­
ce ivable bit pattern , then play
it out once, or continuously ,
and at any of several calibrat­
ed or adjustable bit rates, pro ­
vides a very flexible test gen­
erator. Finally, if you insist on
using that oscilloscope, you
can capture some data. go into
the recycle mode. attach the
scope to the signal-out jack,
adjust the scope sweep. and
you ' ve got a storage scope!

Figure 5. Schematic f or power supply fo r BitChaser.

lengthen it to 40 bits (add another 74 164 shift
register), or use a-bar graph chi ps. but leave
the last eight bits unused.

Whichever method you choose. align the
diodes as carefull y as possible when you sol­
der them in place . otherwise the display will
ripple as the lighted areas move across the
display .

Layout Design

With some clever board layou t. you can
minimize the number of interconn ects and
wires between the shift reg isters. the LEOs.
and their current-limitin g resisto rs. For ex­
ample. you can put the resistors on either the
power supply side or the Ie side of the LEOs.
and use the resistors themselves as the inter ­
connecting wires. sav ing 32 pieces of wire
and 64 solder connect ions!

Exact parts placement and board layout
depends on what kind of a case you use . I used
a junked Heathkit FET YOM case. with the
boa rd mounted vertically behind the front
panel . and the LEDs in a window where the
meter used to be. leav ing room for the vari­
ous switches and other controls on the right
side . The cry stal and variable cloc ks are
mounted on a small board attached to one end
of the case . (The PC board shown in the part s
list has plenty of room for the entire circuit of
the BC , without using sub-boards ; the photos
show what I had in the ju nk box at the time. )

The power transformer. rectifier . and reg­
ulator are moun ted on the back of the case.
Point -to-point wirin g was used throughout,
and no PC foil patterns are available at this
time . A togg le switch near the bottom center
of the fron t panel, originally meant to be the
powe r switch, is unu sed, as the pot selected
for the Scan Delay control happened to have a
switch . Two strips of red plast ic cover the
LED display string and the two 7-segment
displays just above the LEDs. I used small
pieces of PC board to mask off the rest of the
origi nal meter hole in the YOM case,
. Exactly what panel arrangement you use

depends on the case and circui t board you
pick. The same is true for exact part s place­
ment on the circu it board; the part s placem ent
is not critical and should have no effect on
operation. Just use normal TIL construction
practice s . like liberally bypassing supply
lines with .11lF capacitors .

Instead of using the relat ively large PC
board in the part s list . you might consider
three smaller board s. one for the clock and
divider circuits. one for the control logic and
counters, and one for the shift registers and
LEDs. Thi s may make construction and panel
layout easier. Again. there is nothi ng critical
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516E2 DC Supp ly, solid-state
unit powers $-Line from 24·28
VDC input: 24 Ibs. sh.
Used ,$49.50

CIRCLE 44 ON READER SERVICE CARD

516F2 SUPPLY

Prien F.O.8. Lima, D. ' VISA, MASTEACAADAccepled
All ow l or Shipping ' Write lor 1989 catalog

Address Depl. 73 • PIlone 4191227-6573

CIRCLE 7 S ON READER SERVICE CARO

Netwofk QSL's - P.D.B, 13200· Ale xandria, LA 71315-3200

Collins516F2 Power Supply
for S-Une transmitt ers:
gov't surplus. Witll tubes
5U4 & 5R4. cabinet. and ca­
bles. 34 Ibs. sh wt.
Used $99.50
(For choiceof cabinet emblem, add $10.00)

516F2 without cabinet and lubes, 23 lbs. sh. #Ne-
516F2. used ,.$69.50

From Den nis, WA5QMM
Offsel Prinled . High Quality

Nothing like it anywhere! You can
aclually FEEL Ihe type! 17

beauliful designs including a Full·
Color Eagle.

For Free samples & Info. call
(318) 443-7261

FAIR RADIO SALES
1016 E. EUREKA· Box 1105 • LIMA, OHIO' 45802

GET T HOSE RA RE DX ' s

OR V- $49.95 ORV- $59 .95
"80 . 10 SI fr.loIlg ""160. 1 fJ 102 ft. long
ICdII.;l¢s 4O-pa~ Tceb~acu.l •.>,J.;l SS P.m $: Han.;lhng

lof,¥,ck$l A ntennasWest
& x .50062-S. Provo. UT 84605 0 11 3 73·8 " 25

CIRCLE 302 ON READER SERVICE CARD

CIRCLE 346 ON READER SERVICE CARD

... wi th the help of an azimuth map
from the Great Circl e Map Com­
pany. An azimu th map wi ll help
you get the most fro m your beam
antenna. Each map is special
made for your OTH and features
you r station's call sign on the
lower right corner (SWLs may use
t heir initials or name up to 7 char­
acters). The map measures 23 II x
35", is brig ht ly colo red and is

printed on 80 pound pos ter sto ck. To orde r, send $39.00 (plus 82.00 S&H)
and your stat ion's call sign and locat ion to:

The Great Circle Map Co.
P.O. Box 69 1401

San Antonio, TX 78269 USA

Yes! We accept foreig n orders at no extra ch arge! (U.S. funds only).

AMIGA c ommodor e

C~ CHIPS-PARTS-UPGRADES C~
esae .•.•. • .. •.•.•.•. $ 11.75 8364 (f'ALW ...••.•• $S695

"" $15.95 83 62 (DEMSlO) ..••• $56,95

6510 .•.•. . . . •• •• •.•. $ 10.95 8310 {F"UGMJSJ •••.• $5985

,,8> .••.•. .. •.••.•.•. $ 10.95 8312 (AGl USlJP(;RAl)Ej $113.50

Pl.A , •• ..... • . $11.95 1.3 KIO\ STARTROf,l .•• $29,95

"SO lllf'GR,l, OC(MOOUlEl $139.50 8386 (GAAY/57 19) .••.•. $17,25

9Ot ROMS.. $ 10,.9$ 8520·01,1 .. ...... . $17.95

AND MANY OTHERS

JUST QUT
The Newly Revised

Comm odore Diag nost icia n II
o.er 10.000of tre DiagnostOCl8l11sold worl<J.wide

6 9 5ofrds fill.Jty ch,ps on ", r~

compujers, 1541 OfNeS •

oit>CiJdes crossreference ' s . hflt
PIlEP~OOTO

sectoon, m pictoriiOdlspOly NO. iW£~

See IIle raYe revie-oo dille lltai"OSlaarl I illt.e
Marcn!IS <SSUeof '"CornPoJt<lfShopper Ma gazr.e··.

We also carry Ram/Simms test er s. diagnos tic evarue-
tors. cable s and other exctusw e new pr oducts for Com -
modore and IBM.
HVY DUTYHIGHER AMP C6 4PfS (PS I 00j . . . . . $2 2.9 5

Tbe Send fo r our FREEcatalog •

GRAPEVIN E
GROUP 35 CHARLOTTE DRIVE

In c . WESLEY HILLS, N.Y. 10977

FAX 9 14 -354-6 6 96 9 14-3 54-4 448 800· 2 9 2-7 4 45

! VIS4 I Dealer Pr ices avail ab le . BPri ce s subject to change.

Subscription Problem?
call toll free

1-800-274-6754

Field Day All-Band Antenna.. ,. ..
Ready to Use Full Le~1 Power
Fastest Install Tough Xc Lossy 1!aps
Coax Feed Flexible LowNoise
3000 V Ins ul Kick-Pr oof X ever Corrodes

FOB C.Uf.

$24995
2 ELEMENT­

3 BAND
KIT SPECIAL

CONTENTS

• 8 Fiberglass Arms, 1 pe, White 13 ft .
• 2 End Spiders (1 pc. castings)
• 1 Boom/Mast Coupler, 2"' to 2"'
• 16 Wraplock Spreader Arm Clamps
• 1 CUBEXQUAD Instruction Manual

(Boom and wire not included)

CUB EX COMPANY
P.o. Bo x 732 A, Alt adena , Cal iforn ia 9100 1

Phon e: (818) 798-8106 or 449-5925

YOU CAN'T SAY "Q UAO"BETIER THAN " CUBEX"

FRANKLIN -BELLE PUBLISHERS
4639 Coro na, Su ite 12

Corpus Chris ti, TX 78411
(512) 852-0446

2·3 -4 or more element Qu ads available , send 5Q( (cash or
stamp s) for complete set 01catalog sheets. specs & pr ices

MK 1112 EL COMPLETE"PRE-TUNED"
QUAD ONLY $299.95

.nOOKS.
. Rules of the Antenna Game

By Ted Hart , W5QJR $6.95
• Small High Efficiency Antennas

By Ted Hart ,W5QJR. $19.95
• Electronics for the Radio Amateur

By James Lee, W6VAT..•....$19.95

CIRCLE 8 2 ON READ ER SERVICE CARD

FRA1' IKLIN·BELLE PUBLISH ERS
The Antenna People Present:

.MAGAZINES.
.anfenneX-A monthly magazine

all about antennas . Read in 40+
countries. 1 year $15.97

• SOFTWARE (IBM).
• Trans milling Loop Anten na

CAD By HartSaft $17.75
eTransmission Line Antenna

CAD By HartSaft $17.75
-- - - -- - -- - --

TO ORDER----'<;end Check nr MO pins
$1.50 S&I1 per ite m (except magaz ine)
Texas res idents add 7.5% sales tux, TO
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Latest in Digital Hamming

Num ber 15 on you r Feedback card

PACKET TALK
packet networking package, nei­
ther NET/ROM nor TheNet may
be your best choice . Listed below
are softw are packages which are
feature-competit ive to NET/ADM ,
and yet are much cheaper be­
cause most are sha reware. Al­
thoug h Th eN et is also share­
ware, if Ron Raikes and Software
2000 hold the copyright on NET/
ROM, they co uld co nce iva bly
bring a succe ssfu l suit aga inst
any user of TheNet in the United
States.

ROSE, TexNet ,
PClNode, and KA9Q Net

The first alternative is the RATS
Open System En v i ronm ent
(ROSE) switch . The ROSE switch
is a ROM that plugs into a TNC
and turn s it into an X.2S packet
switch. The drawback is that the
ROSE swi tc h isn ' t compat ible

wi~t h NET/ROM . On the oth er
hand , it will perfo rm the same
function. Information on ROSE is
available from Thomas A. Moulton
W2VY, 9 Rosalie Avenu e, Clifton
NJ 07011.

TexNet, one of the clea nest
pa cket networking pack ages,
runs on a special Node Cont rol
Processor (NCP). It includes both
low speed (1200 baud) and medi­
um speed (9600 baud) ports. Like
ROSE, TexNet uses its own set of
protocols, so it is not NET/ROM
compati ble, either . To get infor­
mation on TexNet, contact TPRS,
PO Sox 831566, Richardson, Tex­
as 75083.

Another alterna tive, PC/Node,
written by John Wiseman G8PBO,
runs on IBM-PC compatible com­
puters and is full y NET/ROM com­
patible with multiple por ts. PC/
Node also supports a W0RLI or a
WA7MBL BBS in the PC at the
same time that PC/Node is run­
ning.

My personal favorite alternative
to NETIROM is the KA90 Net pro­
gram. Net is NET/ROM compat­
ible, and it runs TCP/IP as well.
Net runs on several types of com­
pute rs, inc luding th e PC, the
Commodore Amiga, the Atan 520,
th e App le Macintosh , and just
about every UNIX'" system. At this
writing, Net was being ported to
the AEA PS-186. Net is available
on 5% " disks from Tucson Ama­
teur Packet Radio, tnc., PO Box
22888, Tuc son, Arizona 85734.

m

. . neither NET/ROM nor TheNet
may be your best choice. "

"

the first segment would have an
offset of 0, the second an offset of
200, the third an offset of 400, and
so forth. The segment size tells
how many octets are in the seg­
ment data .

Send ing and Rece iving

The sende r sends the enti re
bullet in without stopping. The re­
ceivers copy as much of the bul­
letin as they receive while keeping
track of any segments that they
miss. After the sender is finished,
it unkeys. Any receivers that need
a segme nt (fill-in) then wait for a
whi le before requesting the seg­
ment again. The request for a re­
transmission looks like a segment
with no data. The bullet in 10 is
given and the command code is
set to 1 (request for retransmis­
sion). The segment offse t and the
segment size tell the ori ginal

sender which segment to re-send.
If anyone else also needs that seg­
ment, and they hear the retrans­
mission, and they will not need to
request it again.

Since the bulletin 10 is unique,
the receiver can request a retrans­
mission or nu-tn much later, even
if the sender has sent other bul­
letins in the meantime .

I would like to recei ve some
feedback from the packet com mu­
nity about this protocol proposal.
With the burgeonin g packet activi ­
ty on HF, VHF, UHF and above,
there appears to be a signi ficant
need for reliab le and efficient
broadcast data distribution. Since
this service could run on top of
unconnected (UNPROTO) AX.25
packets which still provide error­
free transmission, you could even
distribute new computer software
with it.

Network ing Packages Revisited

First off , let' s get the contro ver­
sial duo out of the way_For those
out of the know, Nord> < Link
produces a shareware networking
package- TheNet-which is vir­
tually identical to NET/ROM , mar­
keted tor $60 per NETIROM chip
by Software 2000. Software 2000
has lo ng been c lai mi ng th at
Nord > < Lin k has pira ted the ir
software, and Nord > < Link con­
tinues to stoutly deny the charge.
This imbroglio shows no signs of
abati ng or tendi ng toward resolu­
tion .

If you're in th e market for a

up with their very own copy of the
bull etin . Now all we need is a
mechan ism that will allow the few
stations that didn 't receive the en­
ti re bulletin to request retransmis­
sion of the parts they missed .
Pretty simp le, eh?

The key to making this work is a
spec ia l broadc ast protocol that
would reside on top ofAX.25. The
protocol work s by breaking the
bulletin down into segmen ts.

Each segment must identif y the
bullet in it belongs to and its posi­
tio n wit hin the bulletin . There
probably should be a field that
identifies the type of bulletin so
that each station .stores only bul­
letins the operator is interested in.
Also, t he size of the bull eti n
should be indicated so that the
computer can decide if there is
room for the entire bullet in or not.

The Segment Header

The segmen t header might con-
tain:

1. Bulletin ID.
2. Bulletin type .
3 . Tot a l nu mb er of octe t s

(bytes) in the bull etin .
4. Command code.
5. Segm ent offs et in octets

(where this segment begins rela­
tive to the beginning of the bul­
letin).

6. Segment size.
7. Segment data (bulletin text).

Brian Lloyd WB6RQN
5712 Stillwell Road
Rockvi lle, MD 2085 1

We Missed You!
After a one-year hiatus, Packet

Talk is back onto the scene! By
way of re-entering the field, I be­
came involved in helping to put
last month's packet issue togeth­
er (no small task). In any case,
now, as before, your comments
and suggestions are welcome!
You can ca n reach me at the
above address, or via usenet or
internet as brian@wb6rqn.uucp;
or via packet bulle tin board as
wbGrqn@wa3znw; or on Compu­
Serve as 73207 ,3064.

Broadcast Packet

If you spend any time on packet
radio, you have probably used a
bulletin board system at one lime
or another. If you look at what is
stored on the BBS , you quickly
notice that most of the messages
ar e bu llet ins address ed to
all@usa or the like . The bulletin
bo ar d s a re effi c i e n t ly p ro ­
grammed to send bull etins be­
tween themselves once and only
once. It doesn' t work this way,
however, for the end users. And
that limitation has become a real
problem for channel loading.

Imag ine that there is a ve ry
busy BSS near you . Th is BBS reg­
ularly serves 100 users . A 5K bul­
letin arrives regard ing a very inter­
est ing topic , and every use r
decides to read the bulletin. This
means that this simp le 5K bulletin
will be transmitted over the air 100
times, once to eac h user. Th is
equals SOOK of data . At the equiv­
alent data rate of 500 bits per sec­
ond (you can' t get actual 1200
baud th ro ughput becau se of
turnaround delays and the like),
th is would be 133 minutes of air
t ime. At that rate, it's not long be­
fore there aren' t enough hours in
the day to handle the traffic. This
begs the question : Is this really
the best way to distribute bu l­
letins? No!

The Bulletin ID is a string or
number gua ranteed to be differ­
ent from any othe r Bulletin 10. The
Bullet in type code indicates the
general subject; for ex ample,
there could be a code for NTS traf­
fic, a code for BBS sysops, etc .
The total number of octets tells the
receiver how long the entire bul­
leti n will be. The receiver com­
pares this value with the amount
of segment data receiv ed to deter­
mine when the entire bulletin has
been receiv ed.

The comma nd code diffe renti­
ates a bulletin transmission from a
request from a receiver for re­
transmission of a segme nt. A zero
(0) in the command means that a

Broadcast Protocol segment is being transmitted , and

Let's review the abo ve more a one (1) indicates a request from
car efully . When the first user re- a receiver to retransmit a seg-
quest s the bulletin, th e BSS ment. The segment offset te lls
broad casts the bulletin into the where this segment begins rela-
ether. If the other 99 users had tive to the beginning of the bul-
their TNCs on and were capturing letin. lf the bulletin sender is trans-
the data on disk, they would end mitting segments 200 octets long,
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SPU&Il SCflAM BUII
Commun,u te ,n101al
p'ivacy~, you' lele­
phone or ,ad,o.Tnis
scramblerkrtteateres
fullduplexeperato n
uSI~ g freQ"ency Inver·
stun.Runs ona 9 .0 11
baltery !loInm,ke and
~1e 0' spul<eo- OIItp1;ll
il1pJIS Eas~ to COQ'leCl

to Ul~ rilCoo-te-IQ/lOf1 e

USoet!illuiresno d"ea
COflnectJon'Easy lo
buill!. ~5e!iCll6M C1r·
M')' . CanalSO DelISed
10dese'arrDle roosl
com, se,am ~le,s

tompfere
kit, SS-7
Case kit.'S,.,

SIREN
f'roduces upwarCand
downwardwad.5W
peakaudiooutput.runs
on3·15volts.uses}45
O/lm~oeak ~r

compl~le ~,t S...·3

$3.95

~~"''''' ~~....
MIKl . ~
T'ansmlts upto 3((1' to
Iny F,,"brOad,asl'il dio.
uses ilfl ~ l~ol m'l<e
Run5on3109V. T~oe n.l.
ZlIlIsaclCed o;ensll,we
m,kep'e ampslage

f M·\ K'I 15.95
f M·ZKJT $7.95

MICllOWAVl
IMTRUSIllNAlARM
A,eal micfowil~

@piero;enso' lhlll w,Y
detecla,.. rranaswas
IJIeel:HfaylJpe'ates
on 1.3Q;z and ISnot
alletleclllyheal. I:gntor
",tya11OOS- On¥es up10
1OO maoulpu:.norm~lly

"."'. Closecl.runs I)Il.",

MADBLASUR
l'fod·JCIl5 LOUOearshat­
1tfingIrICl aUenlOOQ gel­
lIrlCJSlru I,kUOIlnd.can
~plyupi0 15wamot

olInox'oo.sa...ooo.RurlS
oo6-'!5VOC

"'B-U ,l $4.95

~~~~~~ 516.9519.95

lrO "C$ r~ .nrr.anu rhlge>e(;ronocleSl~U' or
o-e' II yurs m:l1Sreeognllecllo<'1$1at> ~lJal,ty produd$ ill tn;lk­
Ifl'O\ll;h pnces. All010... COUlle<S Yf"')'a IIlII one rear w"'",nTy 00
parts andlaDo< We taile greal pnoe'" lJeinglllelargest fBlInulao::·
Mer 01lowCOSIcoun1elS'n tlleenllrt USA. compare spee,loe.allOQ!;.
(lu, counters areJutl leal\lred. lromau(ltO10UJ;f,wil~ FET ~ lgh
Impedance;nptJt, proper Wilve s hapin~ ci,cuitry and durable hlgn
quailly ~poxy glass. plated·lhruPCBoa'd construction,All units are
fO(lIt,m~~ ulaclured IntneUSA.

ACCESSORIES FOR COUNTERS

FM·3 Kil $16.95
FM-3 WiredandTested

A,""pe' highpe'lormance
FMw,reless mikekit'
lfanslll<1Sa SlaDIe siQnal
J(llo3XIyardswl1l,
e,lcep1-onaIMIOqualfty
bymun5 01ltsllll'ft,n
e'«: lI!l Ill'ke krt W1C1udes
(:aSe. ""h.o<HlIlS",'1d\
ilfl~erona. ballefyand
so.per irTslr\l(llOflS t us s
thellH SIun,1a.a 'lable

THE COMMUNICATIONS$279500 SERVICE MONITOR THAT
WORKSHAROER FDR LESS.

Inl roducingGOM.J ... thenewservicemoouordesigned by service
techniciansfor service tecnnctans.uworks harder for less...giv­
ing you advanced testingcapabiliti es at a very affordableprice.
FEATURES _ Direct entrykeyboard with crecremmabte memory
_ Audio&transmitter frequency counter - LEDbar graphrre­
ouency/ercr deviationdisplay - 0.1-10,000J.lVoutput levels ­
Highreceivesensitivity, lessthan5pv - 100KHzto999.9995MHz
Continuousfrequency coverage - Transmit protection. up to 100
watts - CIStoneencoder. 1KHz andexternal modulation

IIOlOMOPUlATOfl

~~~~I~~~:::-6"fu ~~;~v $12.95
accepts std.videos,gna l.Bestur ntonlhe
ma'kel' Com lete kll JM.7

U DBLINU KIT
Alternatelyuasnes 2
JumDolBl5.U5elor
IIlIme badges.bUnoos.
warnongpa<>tl liljhls
llurIson310'!5wlts

IlAKl1 $3.95
UNIVlIISUI IMU
1'f00000estheo.a~ IC pa' IS
andPCDoard requi'ed to
providea source ot pre·
Cls,onhmlngan ~ PO l se

~e nerat ion. Uses 555
omerlCand lf\Cludes a
rangeol pa' ls formost
bmlngreees .

UT-5M $5.95

_.­
acolOu ru5189.95

5169.95 :~"::~~~~....
CT·125 9 DIGIT 1.2 6Hz

VllICi ACTlwatU
m".
VoICe aetwated s."teh
kJlprovldll5 ~w'lched

OUlpulwl\hcurrentn ·
patll l i l~ uplo100mA
Candrive ,elay•. lights.
LEOor e"enar8pe
recorder 100101Runson
9VOC.
VS·U IT

$6.95

ClIl 0RO"'''N
Seemu5iceomeali. e'3
dlllert nt Hghts llicker
Oflthmus't .Oneh9hl

~~~~~~sh~a~'hi~~i~~~B~
all~adj ustallle and

dnvesup l0))) W. f\lns
onl1/lVAl:

"'L-U I' $8.95

PR-2 COUNTER
PREAMP
Tbe PM is m i lo<me.lIw ing weal<.
5I\lflits Irom1110H,OO MHz• flat

;;,e~'~·J~~":~I~eat
Pf&llmQ · 3dbM'

PS-2AUOI0
MULTIPLIER
The PS·2is ha, dylor high 'esolution
audio 'esolutionmeasurements.
multiples Upinu equercy . 9' eaUnr
f't lonefIleitSIJrement~ • multiples
by 1001 100 · 0 01 HzresokJllOn&
00"'·1/1~nal P'UmQfCO/ldlboner

.."t",OClII DU..an.,·"o

_ 1-.....
.eaoarTlO

$6995...
f'S.Zkttl49.ll$

5139.95

~.~
$4995
....­At a~1\lW

I'll-2kiTS39.9:l

5189.95

CT-5D 8 DICIT BDD MHz

TONlDECODlR~-
Acompiete
lonedecoder
onasin91ePC boa'd.Features'400-5lXXl
J;llldjus tableri noeVlll2lI1urn pot,~o l l ·

all! 'egutalion.567lC. Usetllliorioudl­
1IlnIburSldelOCliQll,FSK.e1C, Can31so
tieusedas ilstallle1IlnIereader. Ro.ns
on510121101Ts,

CoITplele kllfD.l S5.95

4OWAn 2 ",l r
PWUMP
5lmpleC I~~~ ClIO'"tf ampjeaunesII
times powergain11'1 In loreout,ZWin
10' 15OU1,5 \II inlor40Wout Maxoutpul
01501'1. incrllliDle value,CDmplelewilh
allparts. less caseandT·Rfelay

PA· l. 40Wpwrampkll $27.95
Tfl.1.RFSI!flStdT.fl relaykrt 6.95

CT-7D 7 DIGIT 525 MHz

,"n~SlfU~~
Asuper sensiti"eamph­
Iler whichwiltpickupa
pm~ 'op at 151eet' s-eat
lor1llo<1iloringbab y's
rol)/l"or asgenerill pur·
poseamp'rI,er.F1J n2W
rmsoutput runs00610
~voIIs.uses B-l5ohm
_.
8fj·9 M S5.95
GO " l TlMll.lSf
Ru nson 5-15VOC
t owcurrent (?Sma)
l m,nlmonth accuracy

16-6Kit $5.50
T8-6A. sy 59.95

(. 6!' ~
- 30 WAnS OUTPUT
-LOW NOISE PREAMP
-LO WCUST
- RUGGED CAST ALUMINUM

CAS'
- ONE YEAR WARRAm

512.95

co~ , ,,,, PERSONAL
0" "-' SPEED

589.95 RADAR
"'eo< lo-.tll51mlCr(l1O~dQllPlefra ~ ~r kit ·do<:~ l· Y'S.
pI;Ult$ . DOal$, Ilorse$. tII_"- Qa:le~IIS. _IS,f\lnfll!f1i 0'
w'r1lIallyanytT1"'!l tnalll'l(MS I)peales al 2.6Gfil If In
over 1/4 'Mera.-.ge LED d'9,!a1'eadoul dlsplay$speeds in
maesper t>our,k,lomete's pe' MlJr or leet perserorlCl'
€a 'pho~ output permLlS I'sleni"ll loaclua ldc~l er s~ l l 1

Uses IwoIID ~ol1ee cans 10' antenna Inol inclu<ledl and
runs on IZVDC Easy to bUIIO- allmlCrowa"e C"WII,y is
PCstripl,ne Kit mclu d~s deluxeABS plastic case w;lh
speenyg,aphlCs10, a proleS51onal look A. eryuselula~d
IIJII-ot.lunkll

""

)

20. 40 & 80 METERS
HAM RECEIVERS

Here'sagreat boosterfOfany2meteror 220
MH,zhand·heldunit.Thesepower boosters
deliver over30wattsofoutputaliowlrl!l you
tot nttne repeatersfull qUietingwhilethe low
no-sepreampremarkably Improves recea­
Heins,Ramsey Electronicshas sold thou­
sands of2 mtr amp kitsbUI now, weafter
completely wiredand tesiec2mtras well 220
MHzunits.Bothhave all thefeaturescure
highpricecl to esters at a Iraction01thecost
PA- IO2 Mf RPOWERBOOSTER (lOXpowergain)

Fully wired & tested $69.95
PA-2D220 Mill POWERBOOSTE R18Xpower gain)

Fully wired& tes ted. •.. . . . . . . .$69,95

~:e 524.95
~...--- - -------

~,~,~~<~:~~~.~,~,~~~~~~.~I~, . e-,""".,nee. ..
_ - 11MHz in2 MHl bands, va,aClorlu~d. superhel deSIgnwithAGC. RFgaincon­
tlOI. and 50mwaucroOU lput Uses newscnencs rmxer Chip lor less than a microvolt ,e nslt,v·
ity.runs on9Vballery.ThiS ISa last inatong scout. school or cluD prOJICt. and will p,o. ,dehou's
ol luneven10tilemost se'l OU SD~·~l . Ad~ !Il e opliOll3l case .il and l"\lU r avea feal nice looking

S'lO~a...nel COmplele 524.95 ~eiWftllse $12.95
kl1SR-l kit CSR.1

sens~l"" Sl.lPe'!'el FMreceivtr lillie. any5 Mill:~ 01barlCl. lis ten10ham operal;~

hqI banlI poboe cats, wealhlr 0< mobile p/lcMIe o::aIsI Easy10buikl receiveftm:uresvaraetof
1uWlg, C n Ul"slage. ca.-amic IFIillm ilncIllJaIconver!.ion desig . wilh act;Jstabiesquoel<;h
LesstI\a<1 ' iN 5eflSilJYi1y, f\lrtS 009 Vba~ wi:h 50",... &.dilI lIUtput C/pTIonaIAIlSease
wiIn scetfIedgr;tp/lie$nl mad'ined . 11'II1'IUIl\ knolls orO¥ille i neeporolessior1al look
Z lITR II MTR 220_ Fleo;:eiYer

=" S29.95 ~II 529.95 ~2U S29.95 ~r SI2.95

FMCOMMUNICATIONS!
2 MTR. 10MTR & 220 RECEIVERS

QRP TRANSMITTER KITS. 20. 40 & 80 METERS
Operalea min, ham Sh~J;~ . These 1 111I~(;W IIgs are Ideal mates toou' 40andllO mete' receeers
Fealures I nClu~e smooth .~"aole lunln9. oo~ .. atl O"tpul andexccllenl l<ey,,~ C~afaCle,i$t'C5

Runs on 12VOC ~fKl is VSWR/lfoteaed seehi)wl", youcan. llel(n youf SlQnal .. 'l~ one01
taese ""no' lQs O;lllOnal ABS cases a-e availatlle
2lI11TR Cl WfR 1lI11TR caw
:-: 529.95 ::-= 129 .95 ~ 529.95 s, 512.95

AIRCRAFT RECEIVER KIT 4.
Hear exclt,ng accrattcommunlcat,ons- p'l'kSupplanes upto 100moesaw a~ . ~ece,ves 110­
136 MH I AMair band, va,aClO' lunedsu ~e'het deSI~n wll~ AGC, ceramic 1,ller and a~lu stable

SQ uelch ~u ns on9Vbanery, 50lOw audiOoutput. I .," 5~ nSlt l. 'ly. nptronarmatching A6S plasllC
case ers youlake ,t anywhe'e, features screened9,aphll's and maChone~ aluminumknoD5 101a
real p,olesslooallooK ComOatl - great lof alrSh(lws 0' 10' ,ust p aml\lInglllgaroundIt'Ie
a,rpo,1

St'l5I~vt allmode. AM,CW, SS6 receve-s II)!'3.!>-40 0< 1ll---7.5 ~Hz . Ouea coo~sion oeSlgn
~s "!I ~ffi;I2 lC as k alureo:! InOSTan<:! ARRL h~""~ils l ess l""n 1U'I W'lSJ1Mly. waraclO'
~«~ tunel!.~mw au(ho ou~t fIoos009VOC. t asRF galOtOr!trol. ThiS_,I is_~ &lIS~to

!X;' Id. Iol$ol tunllnd ecucahonlll-icle allo- tllIlbe!illnroeo QJ Ule01(1(11"0. TheopllQ1\3 l mat~ng
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Photo A. This 2 meter version of the Handy Tracker fits right on top of a
hand-h eld transceiver or scanner and can be rotated on the BNG
connec tor to take bearings.

HOMING INbC". on your reeeaeckcard

" A TDOA RDFset gives
very sharp bearing indications,
compared to the broad lobe of

a yagi or quad. "

ging back and fort h or circ ling in if
I can avoid it. That' s why I added a
ca rd ioid pattern mod e o n the
Hand y T rac ker . The ca rdioi d
mode resolves the 180-deg ree
ambiguity qu ickly, and tha t makes
the Handy Tracker c learly a bette r
RDFunit.

Photo A shows a 2 meter model
of the Handy Tracker tha t uses a
double-male BNC adapter to
mount it directly on top of a hand­
held transceiver or scanner. All
parts are inside the shielded en­
c losure mad e of copper-c lad
board, except for the batteries.
Two batte ries are in clips on the

bottom near the ends . Th is helps
bala nce and stabilize the un it on
the handie-talkie, and insures that
a spare batt ery is available . if
needed. (An ybody wa nt to talk
about marketing it? Call me.)

Left or Right?

Several experi me nters have
worked on ideas for reso lving the
fig ure-8 pattern ambigui ty by
adding visible or audible left-ri ght
indicators.

With them, you don 't have to
spin the unit and listen for the ex­
act null in the superimposed tone .
Instead, you turn the unit left whe n
you get a left indication , and right
when you get a right indication. At
th e ex ac t left / right cross-over,
you' re aimed at the hidd en tran s­
mitter .

The polari ty of the pulses out of
the FM receiver's discr iminator
stag e gives left/ right informat ion,
but it's tricky to extract it. I have
tr ied some of the se polarity ex­
tract ion circu its , both pub lished

int roduced by Radio Eng ineers
Company last yea r, is well pack­
aged . It is inten ded primaril y for
boa ters and includes a compass
in its rather steep $125 price. The
most rece nt entry is the Handy­
Finder from North Olmsted Ama­
teu r Radio Depot. It just came out
this summer, and is available in
kit form for $25.

These three commercial TDOA
units all g ive a very sharp line of
bearing , but they have a basic
problem. In many hunt situations ,
it's a fatal flaw . They have only a
figure-8 pattern, whic h gives 180­
degree bearing ambiguity. That's

righ t, they give you two poss ible
directions for the hidden transmit­
ter, not one.

How do you tell which of the two
figure-B null s is the one to follow?

The sellers of thes e units sug­
gest that instead of walking or
driving along the bearing line to­
war d (or away from) the transmit­
ter, you should move perpendicu­
lar to the li ne of bear ing for a
di stance, then take anothe r bear­
ing and triangulate the two bear­
ing lines on a map . They ca ll this a
" space diversity technique."

Space diversity works, but it' s a
very ineffic ient way to do trans­
mitter hunt ing . You ce rta inly
wouldn' t want to use that method
when mileage or time is the criteri­
on for winn ing the hunt. And if you
were in an emergency situation,
you would n't wa nt to be wa iting for
someone to rescue you that way!

As a competi tive hunter, I want
to keep moving as directly as pos­
sible toward the fox at all times. I
don't want to add mileage by jog-

that orientation the transmitter is
in a direct ion perpend icu lar to the
plane of the antennas.

A TOOA ROF set gives very
sharp bearing ind icati ons, com­
pared to the broad lobe of a yagi
or quad . It's smaller than a beam
for the same frequency, so it' s
easie r to use on foot or mob ile.
You saw last time how easy it is to
build the Handy Tracker, an effec­
tive TDOA RDF set for VHF . Th is
month , we 'll look at TDQA sets
you can buy, complete or in kit
form, and compare them to the
Han dy Tracker.

What's on the Market?

The first TOOA VHF ROF unit
fo r ham rad io wa s the Dou ble
Ducky, by David Geiser WA2ANU,
desc ribed in QS Tave r eight years
ago . The Double Ducky is still
avai lable in kit form from Circuit
Board Spec ialis ts for $27 . Since
then, similar units have come on
the marke t . The Vec tor -Find er,

Winning Foxhunts
withTDOA

Joe Moell K00V
PO Box 250B
Fullerton CA 92633

My last column introduced you
to Time Diff erence Of Arrival
(TOOA) ROF met hods. The-e, I
described how a narrow aperture
TOQA system uses two or more
vertic al antennas spaced less
than a half wavelength apa rt. The
rela tive differences in distance
between each antenn a and the
transmitter cause phase dif fer­
ences in the signals into the re­
ceiver from the antennas .

Switching back and forth rapid­
ly between the two antennas gives
a superimposed tone on the dis­
criminator output of an FM receiv­
er due to these phasedifferences.
A null in the amplitude of this ton e
occurs when the antennas are
equ idistant from the source; at

Manufacturers of TDOA RDF Sets for Ham Radio

Photo B. Control panel of the SuperDF by BMG Engineering. WD6Y
added these hoods to the LEOs on his unit to make them easier to see in
bright sunlig ht, and drilled holes for access to interna l controls.
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BMG Engineer ing Depot
9935 Garibaldi Ave .
Temple City CA 91780

(818) 285-8963

Circuit Board Specialists

PO Box 969
Pueblo CO 81002
(719) 542-4525

North Olmsted Ama teur Radio
29460 Lorain Rd.
Nort h Olm sted OH 44070
(216) 777-9460

Radio Engineers Co mpany
3941 Mt. Brundage Ave .
San Diego CA 92111
(619) 565- 1319



"The left/right indicators
on the SuperDF make i t easier and
faster to use than any of the other

TDOA RDF se ts. . . "

ings. The slow response mode on
the SuperDF is a big help in this
regard.

I recently buried the transmitter
on a Sunday afternoon hunt in an
irrigation hole along the almost­
green belt between the Santa Ana
River and a row of bushes. Only
the slim " rubber ducky" stuck out
of the ground, camouflaged in a
plant . Hunters with TOOA ROF
sniffers would start at the river­
bank, take a bearlnq," and then
walk along the bearing line right
over the transmitter into the bush­
es. When they didn't find it there,
they'd step out, take another bear­
ing, then walk the bearing line
right over the transmitter again,
onto the riverbank.

Without signal strength infor­
mation, these hunters couldn't tell
when they had reached the trans­
mitter. Moral: Consider carrying
along a field strength meter in ad­
dition to your TOOA sniffer so you
can tell when you're very close
to the fox. If you can't do that,
stop much more often to take
bearings and be sure you haven't

.... gone too far.
A TOOA ROF set or sniffer is an

Important addition to your T-hunt
arsenal. Take your pick, build or
buy, then go out and find those
hidden transmitters!m
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Pitfalls of TOOA

All of the TOOA units are re­
markably sensitive, but don't ex·
pect them to compete with a long
yagi or quad when the signal is
very weak. They are not the units
of choice for starting the southern
California 2 meter All-Day hunt,
where the transmitter is typically
200 miles away. In severe multi­
pat h sit uations , they will be
fooled, but you can usually still
use them successfully if you keep
moving and average out the read-

DOWN EAST MICROWAVE

I liked using the SuperOF in my
initial tests, particularly for on-toot
sniffing of tow-power transmitters
too weak for use with an ampli­
tude-based sniffer. But I wished
that it had a zero-center meter for
left/right indication in addition to
the two LEOs and the tone mode.
The swing of a meter is easier for
an experienced hunter to interpret
in multipath than the flashing of
lights. The meter also makes it
quick and easy to peak the syn­
chronous detector output when
switching to a different receiver.
So I taped a 11f2-inch edgewise
panel meter to the top of the Su­
perDF cabinet and used the ci r­
cu it provided in the manual to
drive it. If you have a SuperDF,
give it a try.

DOWN EAST MICROWAVE
BILL OLSON. W3HOT

Box 23 10, RR-1 Troy, ME 04987
(207) 948-3741

ham band, though you could add
switching for additional lines to in­
crease its range somewhat.

Field Evaluation of the SuperOF

The SuperOF is an excellent
performer on vertically polarized
signals.

K6BMG and I disagree, howev­
er, on its performance when the
fox is horizontally polarized. Russ
says he gets good horizontal per­
formance by holding the unit over­
head with the dipoles horizontal;
he calls this the " pancake mode."
I have tried this on competitive
hunts, and I've also tried holding it

out forward with the antennas at a
45·degree angle from vertica l.
Sometimes these positions gave
good bearings on horizontal sig­
nals, but as often as not, they led
me astray.

The sy nc hrono us detector
must track the time delay of the
FM receiver circu its. So unlike
the Ha ndy Tracker and othe r
TOOA units, the SuperDF control
unit may have to be readjusted
when you're changing from one
receiver to another receiver. This
is no problem if you use it with only
one radio, but it can be an annoy­
ance if you use separate radios
for vehicle hunting and on-foot
sniffing.

You can have problems using
the SuperDF if your receiver is
not dead on-frequency. or if the IF
and discriminator are out of aliqn­
ment Off-frequency signals pro­
duce distorted and someti mes
inverted pulses. Thus, it's very
important that the receiver be
tuned exactly to the tra nsmit­
ter frequency for use with the
SuperOF.

I have attempted to use the
SuperOF with scanners for hunt­
ing outside the ham bands. Some­
times this worked well, but oc­
cas iona ll y th ere we re severe
bea ring errors caused by mis­
alignment of the scanner or inabil­
ity to set the scanner frequency to
the exact transmitter frequency.
Avoid the problem by testing your
setup on a known signal source
before looking for a hidden trans­
mitter, performing receiver re­
alignment if required.

and unpublished . They usually
work OK for hunting dead carri­
ers, but if there is any modulation
on the fox's signal, the indicator is
not reliable or stops working atto­
gether,

Fortunat el y , Russ And rews
K6BMG developed an indicato r
system, using sync hronous de­
tection, that works well even when
the signal is modulated. Photo B
shows his control box. In addition
to LED indicators for left and right,
there is a tone indicator mode. In
that mode, the polarity sensing
circuit forces the tone to make a
noticeable change in pitch at

cross-ever. Low tone is a left turn
indication and high tone is a right
turn indication. The tone mode is
easier to use while driving, and it
saves battery power.

K6BMG sells his TOGA ROF
set, called the SuperOF, in kit or
wired form through his company,
BMG Engineering. There are two
antenna models, one for VHF (50­
260 MHz) and one for UHF (100­
550 MHz). Each uses vertic al
dipole antennas. Cost of a com­
plete setup for use with your 2 me­
te r recei ver or tran sceiver is
$135.60 for the control unit (kit
price) plus 533.50 for the least ex­
pensive antenna set.

The left/right indicators on the
SuperOF make it easier and faster
to use than any of the other TDOA
ROF sets, especially when the an­
tenna and contro l unit are sepa­
rated for hunting in a vehicle. If
yo u have ever thought abo ut
"l-huntinq from a small airplane,
consider mounting the two Su­
perOF antennas to the aircraft
wind ows, keeping them a half
wavelength or less apart. Then
simply follow the left-right indica­
tions to fly right over the trans­
mitter.

Another advantage of the Su­
perDF over the Handy Tracker is
that the SuperDF works over a
wide frequency range. BMG Engi­
neering did tests demonstrating
an accuracy of ± 3.5 degrees from
110 to 260 MHz with one antenna
set, when no reflections or multi­
path were present. The cardioid
pattern mode of the Handy Track­
er is limited to coverage of just one

CIRCLE 242 ON READER SERVICE CARD



"I don't care
for a dash ofAM

with my CW."

Mike Bryce WBBVGE
2225 Mayflowe , NW
Massillon OH 44646

Direct
Conversion Receivers

Whenever two or more ORPers
get together, the conversation
turns to direct conversion (DC) re­
ceivers. I've mentioned these re­
ceivers before, and I've received a
lot of mail on them, so this month
we'll take a closer look.

What is a DC or "synchrodyne"
receiver? In a DC receiver, a sepa­
rate oscillator supplies the injec­
tion signal to the detector. The
osci llator, in most cases , opera tes
at the receiver's frequency. I call
this oscill ator the VFO, but some
people call it the variable beat­
frequency oscillator (VBFO). The
VBFO replaces the tunable local
osc illa tor used in superhete ro­
dy ne receivers. The output of the
VBFO is direct ly injected into the
product detector . Th e prod uct
detector functions somewhat like
the mixer in the superhet receiver.

How the DC Receiver Works

In most cases, and particularly
on 80 and 40 meters, the incom­
ing signal from the antenna is fed
directly to the mixer. In better de­
signs, the use of a tuned input will
help in select ivity. We' ll look a bit
closer at this later on, but for now,
let 's just place the antenna direct­
ly to the mixer. The VBFO, or as I
call it the plain '01 simple VFO, is
mixed with the incoming signal.
This produces two outputs. Of the
two outputs only one is with in the
audio range . The output is the
sum and diffe rence between the
incoming signal and the VFO.

Look at it this way. Suppose you
tune the VFO to 7040 MHz. Some­
one is calling CO on 7041. The
VFO and the inco ming signals
mix . The output is 1 kHz and
14081 kHz. The 14081 kHz is too
high to use, and is filtered out.
This leaves only the 1 kHz AUDIO
note. This audio frequency is then
amp lified. At this stage, the DC
receiver gets its gain, in the audio
frequen cies. Gain of over 100 dB
have been used in DC receivers.
In better designs, the use of audio
filters provide the means of selec­
tivity, or pick ing out the desired
station.

It works quite simply. There are
no IF frequencies or IF cans to

Number 17 on your Feedback card

Low Power Operation

mess with. The signal is mixed
and the output is audio. Now for
the bad news.

Tri cky Tuning

Let' s go back to our VFO sitting
on 7040 MHz. Say the station we
heard was on 7039 MHz; that sta­
tion would also produce the SAME
1000 kHz tone. Now I don't know
about you , but my ears can't tell
the difference between two sig­
nals producing the same output
from the mixer. This brings us to
the biggest problem with DC re­
ceivers: lack of single signal re­
ception. When tuning through the
band, we heard TWO signals from

eac h stat io n . The re a re two
sig nals on either side of ze ro
beat, and nothing can eliminate
this. Circuits attempting to avoid
the prob lem soon become just
as complex as the superhet re­
ceiver.

Since the DC receiver can't dis­
tinguis h between the incoming
signals, tuning for the correct one
can be a real chore. There are,
however, two basic " fixes." One,
you can tune down from zero beat
to produce two slightly different
beat tones . Two, you can zero
beat the statio n, then move off
slightly to produce an audio tone.
In either case, users of DC receiv­
ers begin to find a fix that will
work .

When the audio ci rcuit includes
a filter centered around the com­
mon 750 Hz frequency, tuning be­
comes real fun! I use the zero­
beat -and-move meth od , whic h
works best for me.

Since the VFO operates very
close to the desired receive fre­
quency, it did not take too long for
some ORPer to connect the out­
put from the VFO to a low power
transmitt er. Instant transceiver!
Instant problem!

Direct Conversion Desig ns

These run the entire spectrum
from really bad to outstanding .
The HW-7 receiver , for example,

is the pits. Both the HW-7 and the
HW-8 use a DC receiver .

We've been listening for some
time to a Delaware station on 40
meters with your hamfest special
HW-8. Since you and I both know
there are only three active hams in
that state, you would like to work
him. You tune him in till he's cen­
tered in the filter. A good solid
5NN. He signs his call and you
send him yours. Nothing. You try
again. Nothing. One more time.
Noth ing . What's wrong? You' re
on the wrong side of zero beat. He
can't HEAR you.

The VFO is sitt ing on 7039 MHz.
Delaware is calling on 7040. You
tune for max audio from the filter,
but you're on the low side of his
signal. This happens too oft en
to the new user of an HW-8. The
HW·8 uses what is known as
" receive high- transmit low" tun-

ing scheme. When the HW-8 goes
to t ra nsmit, the fr equen cy is
down-shifted about 750 Hertz. To
make matters worse, most HW-8s
don 't shift the same . The HW-8
depends on the load from the
tr an sm itter to move the VFO.
A HW-8 can off-shift as much as
3kHz!

Yup, there is a mod to correct
this problem, but you should be
aware that it does happen. If you
tune from the low side up, find that
Delaware station calli ng CO, and
transmit, you'll be about 1500 kHz
BELOW his frequency. He'll nev­
er hear you. So to work the station,
you have to tune from the high end
of the band DOWN to the station .
When the HW-8 goes to transmit,
750 Hertz lower, he'll hear us.

Problems with
Direct Conversion

Things really get messy when
the other operato r uses a highly
filtered superhet receiver. Most
operators don 't use the RIT to
move about , looking for stations
calling them. Most SSB superhet
transceivers offset the transmitte r
differently . This causes much
trouble for the HW-8 user, if the
transceiver is tuned improperly.

As if that were not enough, the
gain of the DC receiver is pro­
duced within the audio chain, and
all that gain is hard to control.

Many DC receivers are micro­
phonic . Slight movement of any­
thing wi ll be picked up and ampli­
fied by the audio circuits. While
using DC receivers, I've heard
ants walking on the table .

Direct conversion receivers are
prone to pick up AM signals from
anywhere. Heaven help you if you
live near an AM broadcast station .
I don't care for a dash of AM with
myCW.

The lack of selectivity can really
be a problem. Since we must use
audio filtering for selectivity, the
use of low noise transistors and
tee are a must. A high noise factor
can mask even the strongest sta­
tions.

The use of AC operated power
supplies can cause all kind of hum
to be picked up by the audio
c irc uits . This is ca ll ed com ­
mon-mode hum. Basically, ener­
gy from the VFO gets into the pow­
er supply. The power supply radi­
ates the signal back out via the
supply lines. The antenna picks
up the signal and the whole thing
repeats. When you're operating
on battery power , you don't have
to worry about co mmo n-mode
hum.

Ad mirable Features

With all these problems, who in
their right mind would ope rate, let
alone build, one? Let's look at
several good points of the DC re­
ceiver. They are extremely easy to
build and get operating. Sensi tiv i­
ty is outstand ing; a good DC re­
ceiver can surpass many a super­
het in sensitivity. Signals seem to
jump out of the speaker. Cr isp
clear audio makes for superlative
listening pleasure . Since the VFO
operates near the operating fre­
quency, transceiver operation is
easy. Because of the low part
count, battery operation, and thus
portable operation, is effortle ss.
As you can see, the DC receiver
does in fact have a lot going for it.
Since we've looked things over
this mo nth , we'll sta rt to build
some simple receivers . Keep the
soldering iron at hand.

Also, I'm still look ing for mods
for the HW-7, HW-8, and HW-9 for
the third edition of the Hot Water
Handbook. Send them to me and
if I use them, you' ll receive a free
copy of the book.

Don't forget about the field day
photos. Have yet to receive any. If
you want bragging rights, here's
your chance.

What 's comi ng down the line?
Lots of good stuffl Right now, I'm
off for some portab le QRP on the
bike.Fi1
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- The Touch-Tone a ctivated mailbox lets
u sers leave messages for each other .
Th e system will leave you messages if
yo u mi ss a reverse patch or alarm.
Paging su pport includes all popul ar
tone forma ts so users can always be
avail able without having to lis ten .
Multi-band linking extends you r
re peater' s range, t ies your repeater to
others for emergency an d p u b lic
se rvice activities. and lets you benefit
from the eleva tion of your repeater s ite
for workin g al l bands . Individual u ser
cod es offer secu re ac cess to select ed
functions to bar unauthorized use.
The top-of-the-line '850 distinguishes
itself a s a stell a r p erformer on
hundreds of repea ters. And it can do
the same for you. Learn more about
how to en rich your repeate r system
by contacting us directly,

advanced
computer
con trols. inc .

Ever heard a really gre at repeate r?
One tha t sou nds superb? Is fun to
use? And benefits its users through
it s we alth of interactive fea tures?
Chances are, it's con tro lled by an ACC
RC-850 Repea ter Controller . Because
more discriminating repea ter owners
choose ACC co n t rollers for their
sys tems than any other. And the 850
leads the industry in perform ance.

The '85 0 is ext en sively programmable,
using inter a ctive Touch-Tone en try
and voice response, or a co mpu ter
terminal. All remotely! Fr om access
codes to its operating schedule, nearly
everything can be easily changed .

Th e patch su pports local and radio­
linked phone lin es. A three-tiered
sys tem offers flexibility in call rou ting ,
assignmen t of privileges and con trol.
The 25 0 a utodtal s lots suppor t even
the larges t grou ps.

Elevate the status of your repeat er with the Re-S5 0 Repeater Con trolle r.

2356 Wals h Avenu e, santa Cla ra, CA 9505 1 (408) 727-3330

aee

The S319.9 ,:iBullc!-T~tN QR\' s.:.lar Pcwe r Suppl~: tecps )'(>ur
r<: pulcr oe the air 'rouo.;! Ill( cJ..'Ct or !"-""'(f$y"ur i()l),\c Hf $latiC'D
60 hn a m.>lllh . CNIlNl C1r.:a,rsp(dscllargo:. pr<.'f(<::rs [t<'1 a llsJ:
s.;"~-:J h~ ;r("~. Fullv <lsS(mhl<:.l. QR'.:)X'lU bk . u s,I\- (:'ipa nJ~.

MJS\olSJ::H · [. I~ S I Allte ll llaSWest
(801)373-8425 "" ""'" p"w, U" W"

CIRCLE 236 ON READE R SERVICE CARD

ATV

T. D. Systems 6419
64 19 Rock Springs

Arlington, Texas 760 17

817-483-4994

«Complete Monitoring of Video and
Audio before and during Transmit.

-FM. AM. or both Modes of opera tion.
-Y U Meters for Audio and Video
Monitoring .

- Band Change any time and still use the
main Control Unit.

«Low Loss coax is NOT required for
any Band.

-B uilt in White Clipper
- AGe in the M IC Amp.
- SMOOTH TOUCH Control on all
Switches.

- Basy to Use
«Many More FEATURES.

Call or WRITE For Full Information

CIRCLE 28 ON READ ER SERVICE CARD CIRCLE 1 ON READER SERVICE CARD
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been hounding poor old Uncle Wayne f or are here! Now you can build up your "W(J!'· ~
hamshack library with these soft-cover favorites . . .

OIP22 . The Packet Radio ""' ............,11>,<11>0<,"", 16542 . Shortwave 09022 • The World Ham Net OSA95 • Easy- up A ntennasAMATEUR
Han dbook RADIO Propa gation Handboo k Directory for Radio Listeners and MASTER

by Jonathan L. Mayo KR3T by George JacQbs W3ASK by Mike Witkowski Hams by Edward M. Noll HANDBOOK
""'.... "'"""" 0'

" . .an excellent piece of work.

-
and Ted Cohen N4 XX New-second edition now over Would you like to learn how to !Dill

Well worth reading for both the New revised edition. Contains up- 600 net listings. This book intro- construct low-cost, easy-to-erect PRACTICAL
experienced and the new packa- to- the minute info r matio n and duces the spec ial interest ham rad io anten nas? Easy-up Antennas will ELECTRONIC

CIRCUrrs
teer . . the definitive guide to ama- charts, and guides youthrough pro- networks and shows you when and help you do just that. $16.50

":<.1'0"""''''' .''
teur packet operation." ducing your own propagation data. where you can tune them in. $9.50

- Gwyn Reedy W1BEL 154 cases. paperback. $9.95 -01040 • DX Power:
Only $14.50

OIP044· 44 Powe r S upp lies Effective Techniques for

tor Your Electron ic Project Radio Amate urs

by Robert J . Traister an d by Eugene B . Tilton K5RSG

03C09 • Sho rtw av e OIB65 • The Beginner's Jon athan L. May o 256 pages, 10 illustrations. 01C80 . Mas ter Handboo k
Clande st ine Co nfid entia l Handbook of Amate ur Written at the basic level, perfect $9.50 011001 Circui ts-

by Gerry L. Dexter Radio-2nd Edit o n for the beginner. The reader is TIlE So lid-St ate Ed ition
Fascinating read ing- new book by Clay Las ter given enough electronic theory to DIGITAL~OVlCE Q2C30• The Co mmodore by Kendml Webster Session s
covers all clandestine broadcast- Combines theory and practice in an understand the concepts explained

~~~, Ham 's Co mpa nion With this outstanding reference in
ing. country by courury-c tells Ire- easy -to-unde rstand format, and throughout the book. $15.95 by Jim Grubbs K9EI hand, electronic s hobbyists and
qoeacies. other unpublished infer- provides information for choosing ,!I!: 160 pages of useful information on professionals will never have to
mation-spy-insurgents-frecdom and installing radio receivers and IOW020• N6RJ Original 2nd selecting a Commodore computer search for schematics again. Com-
flghtcrs-c-rebcl-c-anarchist radio- transmitters , antennas, transrnis- Op by J im Rafferty N 6Rj for the ham shack, where to lind

pletely updated , the book is thor-
secret radio- covers aIL Current sian lines. and test equipment. 400 A new edition in an easy-to-use specia lized programs, the Com- oughly indexed and all 1001 cir -
publication. 84 pages. $8.50 pages, 291 illustrations. $16.50 "w heel" format. Simply dial the modore -packet conneClion, and cuits are clearly illustrated. 420

prefix and instantly have available "I more! $9,50 pages. $19,50 sofl cover

IOMO l2 • Ma p libra ry by Radio Amateu r Calfbook In c, Beam headings, Continent identifi- Jim G,d'u.K'l£Ications, Zone idenficanon, Postal
Includes: I Prefix Map of the world4-eolor 40N x 28" rates, and more. $8.95 05C25 • Basic AC Circ uits

I Map of North America a-color 30" x 35" 02042 • The Oigital Novice by Stan ley R. Fulton/
05H24 • Radi o Han dbook,

I Great Circle Chart of the World4-color 30n x 35" 16PB6 . Packet User' s by Jim Grubbs K9El Jah n Rawlins
23rd Edi tio n

I World Atlas a-color 20 pages Notebook Your guide to the fascinating A step by step approach for the
Williom t. Orr W6SAl

$12,00 by Buc k Rogers K4ABT worlds of communication that have beginning student, technician, or This book is filled with 840 pages

JlRRL BOOKS
Over 90 diagrams show tried and just opened for thousands of erna- engineer . Covers concepts, 'terms,

of everything you wanted to know
true co nnec tions for pop ula r teur radio operators. Now you can and mathematics required tounder-

about radio communication. You
TNCs, transceivers, and comput- learn about everything from Morse stand AC circuit problems in an

willget an indcpth study of ACIDC
ers. A genuine nuts-andbolts how- code to the latest in packet radio easy 10read formal.

fundamentals. SSB, antennas, am-
to-do manual. Brand new! $9.95 technology. $8,50 $24.50

plifiers, power supplies, and more.
$29.50 hard cover only

Six Plus Exciting Amat eur Rad io Fiction Books AR226 • Oper at ing An ARRL Lice nse Ma nua l AR0477 • Low Ba nd DXing
Amate ur Radi o Station Beginning with Tune in the World This book shows you how to meet

AR5005 • SOS At Midnight ... . . . . . . ... .. .. .... ... $ 5.00 This booklet is designed to answer wilh Ham Radio for the Novice and the challenges of the diffe rent 03ROI • World Press
ARSOn. c o Ghost Ship . .. ... . . ....... ...., . . , . . . $ 5.00 the basic questions the beginner progressing through the critically forms of 160, SO, and 40 meter Serv ices Fre quencies

... . , .. " . $ 5.00
may have. Equipment, antennas, acclaimed ARRL License Manual propagation with effective anten- (RTTY)AR50201 • OX Brings Da ng er ...., ..... . . andprocedures are covered. $1,00 series for the Technician through nas , equipment, and operating by Thomas Ha rringto n

ARS03 • Death Valley QTH .. ,. ... .. .. ........ .... $ 5,00 Extra Class; you will find passing strategies. $10.00 W80MV

AR5048 • Gra nd Ca nyon aso .. , ...... ... , ... . . $ 5,00 each exam element a snap! There A comprehensive manual covering
are accurate text explanations of AR2030. You r Gate way to Radioteletype news monitoring-AR5064 • Murder by QRM . ........ .. . . ... . . .... ....s 5.00 AR2286 • First Steps in the material covered along with Pac ket Radio contains all information- antenna,

ARI49 • Set 01 6 Tompkins' Books . . .. ........ .. . .. $25,00 Radi o by Doug DeMaw WI FB FCC question pools and answer Filled with information for all ama- receiver s , terminal units, plus
Series of QST articles. You will keys. teurs, this book tells everything three extensive freque ncy lists.
find basic explanations of circ uit AR0143 • Technicianl you need to know about this popu- Covers 65 World Press Services

AR2200 • Antenna ARI662 . ARRL 1989 components: See thesecomponents Genera l Class License lar new mode: how to get started, broadc asting in English . " The
Imp eda nce Matchin g Handbook assembled into practical circuits Manua l 55 .00 equipmentyou need, and more. Original Press Book." 84 pages.

by Wilfred N. Caron The 1200·page sixty-sixth edition and sec how the circuits make up AROI66 • Adv a nced Clas s $10.00
For the advanced amateur, antenna contains over 2100 tables, figures, your radio gear. $5.00 License Ma nua l $5.00 $8,50
design engineer, and technician. and charts. The Handbook is AR2391 • Ext raClas s AR03SO • Tu ne in t he Wor ld
This is probably the most ccmpre- packed with component data and License Manual $8.00 wit h Ham Rad io Kit
hensive book ever written on the construction articles . $21.00 TUllein the World with Ham Radio

05E03 • First Boo k of
usc of Smith Charts in solving AR0471 • Transmission AR04IO . Yag i Ante nn a has put the fun back into learning Mode rn Ele ctronics Fun
impedance matching problems. AR0402 • Solid St at e Line Tra nsfo rmers Desig n what Amateur Radio is all about. Projects

$15.00 Des ign by Dr. Je rry Sevick: Ham Radio published a series of Also included is twoC-90 tape cas- Edited by Art Salsberg
Solid Slate Design is chock full of This book covers types of wind- articles on Yagis. The material settes. One tape teaches the code, Looking for a way to have fun,

AR0453 • FCC Rule Boo k go od , basic inform ation - ings, core materials, fractional-ra- from these articles that is presented the other provides practice. increase your technical expertise,

Invaluable as a study guide for the circuit designs and their applica- tin w i nd in g s , efficie nce s , here was polished andexpanded by $15.00 and save money- all at tbe same

regulatory material found on the lions, and descriptions of receiv- multiwinding and serial transform- Dr. Lawson. $15.00 time'! This unique compendium,

exams and as a handy reference.
ers, transmatcrs, power supplies, ers, baluns, limitations at high AR2171 . Hints and Kinks

chock-full of projects , will show
and test equipment. $12.00 impedance levels and test equip' AR2073 • Novic e Antenna you how. $19.50

$5.00
$10,00 Not ebook You are sure to find the answer to

ment. that tricky problem that has beenAR2065 • ARRL Ant en na Novices will learn, among other
AR2197 . Data Book Book things, how antennas operate, and bothering you. Ideas for setting up

your gear for comfortable and effi- 05C63 • Commodore 64
This handy reference ls a valuable The ARRL AntenTUl Book repre- what governs their effectiveness

cient operation. $5.00 Troubleshooting &
aid to the RF oc tsign engineer, sems the best and most highly re- AROl94 • Antenna for short- and long-distance com- Repair Guide
technician, radio amateur>and ex- garded information on antenna fun- Compend ium rnuniceticn . $8.00 by Robert C. Bren ner
perlmenter. Commonly used ta- dame ntals , transmission lines , Materials on ver ticals, quads, AR2103 • Sate llite

blcs, charts, and those hard-to-re- design. and construction of wire loops, Yagis, reduced size amen- AR0437 • ARRL Rep eater Antho logy This book will guide you step by

member formulas are found in this anten nas . $18.00 nas, baluns, Smith Charts, Anten- Dire ct o ry 1989-1990 You'll find the latest information step through the complexities of
making simple repairs to your

one source. $12,00 na polarization, and other interest- This edition is 14% larger and in- onOSCARs9 through 13 as wellas
Commodore 64. $19,50

ARI086 • ARRL Op e rating ing subjects. $10.00 eludes over 475 beacons covering the RS satellites. Information on

ARA341 • Interference Manua l frequencies from 14 MHz to 24 the use of digital modes, tracking,

Thc ARRL Operating Manual is GHz. You' ll also find over 13,300 antennas, RUDAK, microccmput-
Handbo o k er, and more! $5.00 05Cl6 • C641128 Programs

This 250-page book is written from packed with information on how to regular repeater listings and over
make the best use of your station, AR0488 • W1FB's Antenna 2200 digipeaters $5.00 lor Ama te ur Rad io &

an RFl sleuth's perspective and is a
including: interfacing home com- Note book AROO46 • Satellite Ele ctr onics by Joseph Carr

diary of his experience in solving
puters, OSCAR, VHF-UHF , con- by Doug DeMaw WI PS AR2083 • Com plete DX'er Expe rimenters Handboo k The elec tronics hobbyist , pro -

inter ference problems. $12,00 Tells how to get the best perform- by Bob Loc ker W9KNJ Under one cover is what the Ama- grammer, engineer, and techniciantesting. $15,00
ance out of unobrrusive wire amen- You'll learn how to hunt DX and teur Radio Operator needs to know will enjoy the task-oriented pro-

AR0399 . Tu ne in the Wo rld AR 1250 . Log Boo k- nas and verticals and how to build how to obta in hard-to-get QSL in order to communicate through grams for amateur radio and elec -

Book only. 512 .00 Sp iral $2,50 tuner and SWR bridges. $8.00 cards. $10.00 OSCAR satellites. $10.00 tronics in this book. $14.50



---

03504 • The Hidde n S ignals
on Sat ell ite TV

by ThamaJ P. llturi" gtan
and BDbC~r Jr.

New book shows and tells 00'" to
tune in the many thousands of 'Tele­
phone. Data. Telex,Teletype, Fac­
simile Signals on most of the TV
Satell i tes. cover s eq uip me nt .
hookups, where to tune. Only book
covering these secret signals on the
satellites, plus all scbcarne rs. 234
pages. SI9.SO

06S57 • 1990 Pa ssport to
World Band Rad iO

by /n"maIionai Broodcasring
~rvic~J. LId .

You can have the world at your
fingertips. You'll get the latest sta­
tio n and time grid s , the 1990
Buye r' s Guide and more . 384
pages. $14.50

" If a single book can shatter the
stereotype o f the stuffy scientist, thi s
is the one." - Detroit Free Press

. funny , br ill ia nt , bawd y
... Read e r s w i ll fi nd Fe y nma n
enormously entertaining...

- The New Yorke r

" D ick wc nt throug h Ii fc notici ng
thi ng s which d idn 't qu ite fit into ac ­
cepted dogma." -c-Ncvcr Say Die .
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" Surely You 're Joking,
Mr. Feynm an! "

by Richard P. Feynman
18GOI • Great book , great price !

Paperback. $8.95

OITOI • Transmitter
Hunt ing : Radio Dire ction
Finding Simplified

".f Ja$lph D. Ml»ffl " 10\'
and Thama, N. Curlu

H'B6L'ZZ
336 pages, 248 illust.ralions.

517.50

155003. Communicat ion s
Satellites (3rd Edtion)

by Larry Vall H om
Includes chapters on channeliza­
tion band plans, transponder iden­
tification. international satellites,
even a history of earth satellite de­
velopment. $11.50

150005 . Shortwave
Directo ry (5th Ed it io n)

by Bob Grove
Now recognized as the standard of
re ference for North Americ an
shortway listener s, this OXer's
bible is crammed wilh up-Io-date.
accurate frequency and user infer­
mation from 10 KHz to30 MHz.

$14.50

------

OSESI • One Even ing
Electron ics Projects

b] CsJrin R. Cra! and
Richard S. Coss

16projects that can be assembled in
a simple borne workshop. a voltage
detector. solid-state telephone bell.
a transistor audio amplifier, and 13
others. This is an easy to under­
stand. enjoyable guide 10 complet­
ing basic electronics projects­
with just one evening's work .

$8.50

08W87 • We ather Satellite
Ha ndbook

by Dr. RQ/ph E. Taggal1
Oro. Taggan has written this book
to serve both experienced amateur
satellite enthusiast and the new­
comer. Amateur weather satellite
activity represents a unique blend
of interests encompassing electron­
ics. mete rolog y, and astronau­
ncs. $16.95

05P67 • Mas tet'ing Pac ket
Radio: The Hands-on
Gu ide

by Da.·t IlIgrlJRl K4Tlt"J
Packet radio is the hoItest. most
rapidly expanding area of amateur
communications. Written for the
amateur en thusiast , mastering
Packet Radio will put you on the
cutting edge of this digital commu­
nications revolution. $12.50

-------

05E94 • Crash Co urse in
Electronics Technology

by Louis E. Frenzel Jr .
With a prov en for mat of pro­
gra mmed instruction. this book
leaches you tbe basics of etectncsy
and electronics in a step-by-step.
easy·to-understand fashion

$21.50

• Basic Electricity l
Electro nics

by RaM " R. Jla"rjJl~

In this basic electricityfekclronics
series of textbooks. a modern pro­
grammed format i.\used to present
the material in a logical and easy­
to-understand way.
05EOI · v or. t introducesth e stu­
dent to the basic concepts of circuit
fundamentals. $11.50
05 E02 • vet. 2 (How ACm C
Circuits WOI'k ) This volume builds
on the basics . It gives detailed in- Ic:c-:c---c,---,------::--:::- ­
formation on series and parallel
circuits; effects on inductaoce. ca­
pacitance. and transformer action

$11.50

018033 · Ta lk To Th e World;
Ge tt ing S tarted In Amateur
Radio by JturI~S P. Dux KJJD

M d J fot11J1l Kty u r NJMK
Provides information and practical
tips on obtaining a novice license
Authors take the mystery out of
technical and procedural aspects of
ham radio. $14.95

rOA343 . All About Cu bical
Quad Antenna s

by WjJlia", Orr 1"65.-4.11
StUlJl1 CO Il-1Ul W1U

The "Classic" on Quail design .
theory. construction. operation.
New feed and matching systems.
New data. $9.50

IOA344 • Th e Radio Amate ur
Antenna Hand bo o k

by William Orr w6SA II
Stuat1 COlO'all W2U

Vagi beam theory , con~ruetion .

operation. Wire beams. SWR
curves. Matching sys tems. A
" must'· for serious OXen;. $11.50

IOA346 • Simple , Lew-cost
Wire Antennas fo r Radio
Amateu rs

by William 0" W6SAlI
Stuan Co wan W2LX

All New! Low-cost. multi-band an­
tennas: inexpensive beams. "I e­
visible·· antennas for hams in
" tough"locations! ~ew data.

$11.50

IOA342 • All About Verticle
Ant e nnas

by William Orr 1"tlSA JI
Slu al1 Cowall W2U

Effecuvc. tow-cost verticals 10­
160 m. -OX. multiband; compact
verticals for small spaces: ground­
ing: test equipment; lightening.

$10.50 I~~~~-;;~~~;~~;-~~~~~;tilii~~~~-~~~:::-;:;-;:::~~IOA347 • All Aboul VHF
Amateur Rad io

by .....illi,,'" Orr H'6SAI
OX pll:>pagation. VHF Yagi and
Qw<.l beams. repeaters and how
they work. OSCAR )lItellites and
hO";lOuscthc m. $11.95

16A24 • Vertical Antenna
Ha ndboo k, 2nd ed itio n

by Pouill. Lei' N6 PL
A classic. Reprinled with updates.
including an addendum on antenna
~ign for 160 meters. Also. feed­
ing and matChing. short verticals.
grouM effects . and marc .
139 pag~. paperback. S9.95

Q9VI I • The Bas ie Guide to
VHF/U HF Ham Radio

by £d..-ard :'1. Nall
This book provides a f'N rate in­
troduction to life on thc 2.6 and
1.25 meIer bands as well as 23. 33.
and 70 CM $6.50

05EOO• Solid-Stat e Projects
You Can Bu ild

by RudolfF. Crop
&org~ J. Whalm

Have you searched fOl'challenging
innovative projects. imaginatively
designed and skillfully debugged to
stimulate your own creative think·
ing'! If so. this book was written for
you! $10.50

04M54 • GGT E Mor se Tutor
Floppy disk farl BM PC. XT. AT.
and compatibles. Learn the Inter­
national Mol"\C code or impro~

your capabilities. One diskette will
take you from bcginner throeghex­
rra class in easy self-paced jessons.
Stand ard or Farnsworth mode.
Code speeds from I to over 100
words per minute. $19.50

05ES3 • ABC 's of Electron ics
by Earl Jacob Wala s

Written for anyone wanti ng to
leurn the basics of electronics. this
is a comprehen'iive. well illustrated
look at the fundamentals of clcc­
tronics and electronic applicatioos

$12.50

03R02 • RTTY Tod a y
by Da~~ Ingra", "41WJ

Tbe 1Ie"'-and only up·lo-date RT·
TY book in existence. Covers all
facets.of RTTY- RlTYand Horne
Computers-most comprehensive
RlTY guide ever Pl'bli.~hed. Fully
illustrated. A must for RTTY fans.
112 pages.S8.50

05S19 • S hortwave Rad io
listening with the Experts

bJ' & rry L. fN:X/~r

Do you sil for long hOUfSin front or
3 radio receiver hstcning to faint
sounds and noises? Then you' re a
SWLer or DXer. and you can prob·
ably usc some help. $22.50

02C30 • The Commodore
Ham's Companion

by Jim Grubbf K9E I
160 pages of useful information on
selecting a Commodore computer
for the ham shack. wte rc 10 find
specialized programs. the Corn­
modore -packet connection. and
more! $9 .50

Un cle Wayne's Bookshelf Order Form
You may order by mail , telephone, fax , or our Bulletin Board . All payments are to be in US
funds. Please add $2.50 for shipping and handling for all orders. Allow 3 weeks for delivery.

llem # Tille Qly. Price Tol al

73T05 " Gent-Si\" $5.95
5 ...pm-This is the begi nning
tape. taking you through the 26 let­
ten. 10 numbers. and necessary
punctuation. complete with prac­
lice every stepo fthe way. 'rre easc
of learning gives confideoce even
rc the faim of beart .

Shipping 2. 50

Bulle tin Board : (603) 525-4438 I

TOTAL '--_ _ -'

FAX: (6 0 3) 52 5-4-42 3

Tele pho ne : (603 ) 5 2 5 -4201

I...---. --.. _------_. _... _.. __ .-

73TIO " Cou rllg('OUs" $5.95 I C' S
20 ... ...pm- Co ngn tulat io ns ! Ity _ _ _ _ _ _ _ _ _ _ _ _ _ _ tate Zip _
Okay. the challenge of code is I
what' s gotten you thISfar. $0 don't TOTAL S O AE O MC O VI$ A D Che ckiMo n e y O rder
quit <lOW . Go for the Exlra class I
license. We send the code faster
than 20 per. It' s lile wearing lead I C ard # Ex p ira tio n Date - - - - -

weights on your Feet when you run;

you' ll wonder why the examineri, I Mall: 73 Magazine, A ttn . Uncle Wayne , Fo rest Road, Hancock, NH 03449
sending so slowly!

73113 " Back Breaker " $5.95
13+ ...pm --Code groops again. at
a brisk 13+ wpm so you 'H be real­
Iy at ease ...hen you sit down in
front of a steely.eyed volunteer ex­
aminer who Mans sending you
plain language al only 13 per .
You' lI need this extra martin to
overcome the sheer panic universal
in most test situations. You ' ve
come this far. so don't get code shy
now!
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Are We All Ready?

If, as the anti-no-code " packet
propagandists " claim, there is
heavy sentiment in the ARRL rank
and fi le that they were sold out on
no-code by thei r leaders, we
should see a major shift in ARRL
lead ers hi p over th e ne xt two
years. However, except for those
individua ls who may not run for
offi ce again , I'm will ing to bet
there will be litt le change in the
ARRL directorate attributable to
the no-code issue. The time for
this license class has long been
overdue.m

starts as a Notice of Inquiry. If all
goes as most experts sugges t,
look for an officia l no-code license
announcement at the 1991 Day­
ton Hamvention, th e traditional
place and time for the ARRL to
release majo r changes or find­
ings.

As to the final rules governing a
code- free licen se, the ARRL pro­
posal is middle-of-the road . But it
also places the Commi ssion in a
stran ge bind because the FCC
has possibly a dozen or more oth­
er code-free license proposals to
consider. These have come from
just abo ut every arena in the ama­
teu r community. Many are far
m ore liberal in both te sting
requirements and privi leges
granted . In makin g any decision
the FCC must give equal co nsjd­
e ration to each of th ese pro­
posals .

Who Vot ed How

It will be interesting to see just
how much opposition there really
is to no-code . At different times
over the next two years, the entire
ARRL Board of Directors stands
for re-election . ARRL Directors
voting in favor of no-code were
Hugh Turnbull W3ABC , Atlantic
Division; Howard Mark W00ZC,
Dakota Division ; Steve Mendel­
sohn WA2DHF, Hudson Division;
Tom Frenaye K1KI, New England
Divis ion ; Rush Drak e W7RM ,
Northwestern Division : Jo hn Kan­
ode N4MM , Roanoke Division ;
Ma rs ha ll Quiat AG f)X , Rocky
Mountain Divis ion; Frank Butler
W4RH , Southeas te rn Divi sion ;
and Jim Haynie WB5JBP, West
Gulf Division. In opposition to no­
code were Directors Ed Metzger
W9P RN , Central Divi sion ; Joel
Harri son WB5IGF, Delta Division;
Leonard Nathanson WaRC , Great
Lakes Divisio n ; Paul G ra ue r
W0 FIR, Midwest Divi sion ; Rod
Stafford KB6ZV, Pacific Division;
and Fried Heyn WA6WZO, South­
western Division .

If At First
You Don 't Succeed . ..

Unlike the 1983 attempt to ere­
ate a code-tree entry level license,
this time the concept will probab ly
become reality. While there is
bound to be some opposition from
the amateur community, at least a
narrow majority of the ARRL lead­
ership has gone on public record
as favoring the idea. Well before
an anti-no-code grass roots ca m­
paign could sta rt, League Presi­
dent Larry Price W4RA placed his
head on the political chopping
block by creating the League' s
No-Code Adv iso ry Committ ee.
Price was astute enough to select
George Wilson W40Yl to chair
the committee, and to direct that it
be composed of representatives
from every facet of the amateur
comm unity , inc luding the arna­
teur support industry .

Last spring, the Committee re­
leased findings favorable to such
a new li cense . Less than two
month s later, the ARRL Board
went on record as being in favor of
such a license.

The no-code concept also has
the open support of pow erf ul
groups in the hobby . This incl udes
AMSAT-North America , Tuscan
Am at eur Packet Radi o Inc .
(TAPR). the Amateur Industry As­
sociation , the National Amateur
Radio Association , the Interne­
tionaI Amateur Rad io Network,
and most amateur publications.
While several anti-no-code orga­
nization s have appeare d on vari­
ous packet BBSs-primarily in the
northeastern part of the country­
none of these appears to have
wide support as yet.

When Will It Happen?

The real question appears to be
not whether, but when, there will
be a no-code license. If the FCC
elects to go directly to Notice of
Proposed Rule Making (NPRM)
or, if the ARRL proposal is submit­
ted as an NPRM, in theo ry ncr
code could become a reality by
year 's end. It' s best, though , to
not hold your breat h. Between
one and two years is more likely,
and eve n longer if t he matt er

to create a new class of license
also called the Communicator.

The League' s no-code license
proposal is probably in the hands
of the FCC by now. The FCC has
the option of issuing a Notice of
Inquiry or, if it deems appropriate ,
going directly to a Notice of Pro­
posed Rule Making on the Cre­
ation of a Codefree Entry Level
Amateur License.

± 20 Mhz @800Mh z:65db
± 20 Mhz @950Mhz : 70db

test. The proposa l does not ao­
dress the question of what will
happen to the Novice license as
we know it today.

Com municato r Class License

Calls igns wou ld be assigned
from the Group 0 callsign block .
This would make it impossible for
currently licensed or higher grade
amateurs to tell a code-free from a
code-hazed amateur without con­
sulting a call directory. The idea is
to minimize any chance of license
class bigotry and isolatio n of the
no-codes. Frequ ency privi lege s
would be 220 MHz and above,
with output power limited to 250
watts. T he no-c ode licensee
would not be permitted to act as
cont rol operator of a repeater or
auxi liary station, but he could le­
gitimately own and operate a re­
peater or remote under the higher
class license of another amateur.

The ARRL directors think the
best name for the proposed ticket
is the Communicator class, which
should not be confused with an
unpopular FCC proposal in 1974

10 -2B-LP Low Power $109.9 5

The solution to most interference, intermod, and desense
problems in repeater systems.

-40 to 1000 Mhz tuned to your frequency
-5 large helical resonators
-Very high rejection
- Low noise- high overload resistance
-8 db gain-ultimate rejection )80 db
-GaAs tet option (above200 Mhz)
- Cast aluminum enclosure

Typical rejection : -N , BNC, and S0 239 connector oplions
± 600Khz @ 145 Mhz: 28db
±1.6 Mhz @220 Mhz: 40db (44db GaAs)
± 5 Mhz @ 450 Mhz: 50db (60db GaAs)

10-2B WlredlTest ed $99.95

-Up to 8 EPROM programmed messages
-Adjustable audio, speed & lnterval nmer
- " ID over voice inhibit"
-Lowpower option
-MOdular design
-Message selection via binary input-
TTL revels

-Size : 2.7 x2.6 xO.r

The 10·28 provides required station identification without troublesome
diodeprogramming. The "10 over voice inhibit" circuitry allows for cour­
teousoperation by not allowing an 10 until the next squelch closing.

LOOKING WESTeedbackc..d

Bill Pasternak WA61TF
28197Robin Avenue
Saugus CA 9 1350

At Last: No-Code Ticket
Support f rom Newington!

The ARRL Board has said yes
to a no-code ticket! The Leagues'
Board of Directors met Friday and
Saturday, Ju ly 21 and 22, in Wind·
sor Locks, Connect icut. After ex­
tensive and sometimes heated
discussion , they agreed by a close
9 to 6 vote on a proposal recorn­
mending a cod eless class of ama­
teu r license, which they wilt
p resen t to the FCC as a petition .

Und er the ARRL plan, this
would not be an easy license to
obtain . The testing wo uld be more
rigo rous than that now required
for a Technician class ticket. The
exami nation. give n through the
VEe system, would co nsist of Ele­
ment 2 and an expanded Element
3A, incl uding questions related to
Morse code .

To upgrade to Technician, the
new licensee would only have to
pass a VEe 5 wpm Morse code
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To Here

Instantly!

l.3UCKMASTER
"Whitehall- Ate.3, Box56

Mineral,Virginia23117
703:894·5777
::5:l!ll

·Requires 64Qk RAM, hard disk driv e and
MS·DOS 3,' or raterverslon

500,000 Radio Amateur
CaD Signs at Your Fingertips

IntroducingBuckmaster's From Here
HamCaU onCD·ROM
Over 500,000 ca ll signs in the U.S.
and possess ions are ava ilable ,
searchable by call sign, name,
address, city, state, Zipcode or
licenseclass. Using CD-ROMoptical
disc technology and yo ur micro­
computer, you have instantaneous
accessto the Buckmaster HamCall
databa se.

Order by calling 1-800 : 282-5628

$499,95per Package
plus Shipping(Quantities Limited )

Harncauon CD-ROM is a package
that includes the CD-ROMdatadisc,
a Sony CD U-6100 externa l CD- RO M
drive with interface car d for IBM
PC/ATtype computers: and MS-DOS
CD-ROMextensions so ftwa re.

Publishers DataService
Corporation's new Ou estar ? retrieval software package is also supp lied.
Th is retrieval syst em enab les the user to search the CD·ROM data quickly
and eff iciently.

SONY.

CIRCLE 53 ON READER SERVICE CARD

PRICE

Acd $3.00
Shipping and Hardling

$64.95

MODEL AP-l 0

Designed for
APARlMENlS
MOTELS
VACAllONS

Quick Simple Insfa ilation. Operates on 2. 6. 10. 15. 20. 30
a nd 40 metelS.All coilssupplied .Only22-1/ 2 inches long.
Weighs ~ss than 2 Ibs. Supplied with 10 fl. RG 58 coax
and counter poise. Whip extends to 57 inches. Hondles
up to 300 wat1s.
VSWR- 1.1 :1 when tuned
lNrita!of more oet oesand 0ft16f B&W products

PORTABLE ANTENNA

Look at our f,,"';;j[~L~ r¥v~ ;,'(".,
" ON WINDOW" Line

{4081437-7771
fax {40BI 437-4913

50 Airport Parkway
San Jose, CA 95110

HARDWARE: IBM PC/AT/XT/PS2 or compatibles..... 640K RAM..
2 floppies or a hard disk..... PCor MS-DOS greater than version 2.0

ORDER TOLL FREE, CALL: (8001544-4186
If you are in CA HI AK or Canada call: (4081 437-7771 [pmrnUa[
PROTEL T ECH N OLO GY INC.

EASY
LOW·
COST
PCB

_ DESIGN
[}J[;ID\mMiJill'I'm~ INTRO
Easy to learn, easy to use manual PRICE
PCB design package . Capable of $395
producing professional artwork for
multi-layer. through-hole boards to
32 x 32 inches. Host of powerfu l
edit ing features make efficient PCB
iay-out a breeze. Gerber and NC Drill
output.

Protei offers other fine programs: PAOTEL·
SCHEMATIC. the easv to useschematic cap­
ture program, and PROTEL-AUTOTRAX. the
full-featured PCB layout program.

PAr ENTED

UHF
(420-520)
• 3 db gain

• No Hole
• Eas y to Moun t

• Rugged
• Superior

Performance

• Rad iator Snaps
On and Off

• Competitively Priced

• 3db Gain
• No Hole
• Easy to Mount
• Rugged . Goes through ear

Wash Without Removal

• $upetior Performance
• Broad Bandwidth
• Small Size
• Competitively Priced

CeliularlTrunking
(800-895 MHz)

VHF
(14 0-175)
• NoHoie
• Easy to Mount

• Rugged
• Superior

Perlormanc e

• Radiator Snaps
On and Ott

• Competitively Priced

3900 -8 River Road
Schiller Park, Il 60176

312-671-6690

brings imagination and innovation to
antennas and has been

since 1948 ff
CIRCLE 163 ON READER SERVICE CARD CIRCLE 378 ON READ ER SERVICE CARD
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Numb er 19 on your Feedback card

1989
!J-{o!iday

CWishList
It's the same tough question every year-what

to put under the treefor the OMIYLlharmonic.
Before heading out to the "candy store, r r check

out some of our picks forgood-valuegear in 1989!

HFRIGS

ICOM IC-735

The IC-735 is a compact and full-featured
HF transceiver with general receiver cover­
age. lt measures 3.?" (H) x 9.5- (W) x 9.4" (D),
making it well-suit ed for mobi le operation
in cars , air pl anes, and boats, as well as
for base station operation. It covers all ama­
teur HF frequencies from 1.8 to 30 MHz, and
has continuous receive from 100 kHz to 30
MHz. The 735 covers SSB, CW, FM, and AM
modes. The rear panel has ports for AFSK
operat ion.

The IC-735 has three scanning functions:
memory scan, programmed scan, and mode
scan. In addition, it has two VFOs and tunes to
10 Hz resolution, suiting it ideally for most
modes, even HF packet. For lovers of CW, the
735 supports both break-in (QSK) and semi­
break-in operation. A DC cable comes with it
for mobile operation.

The IC·735 retails for $1150. Contact ICOM
America . tnc., 2380 116th Ave. N.E., Bellevue
WA 98009-9029, (206) 454-7619 , or circle
Reader Service number 220.

KENWOOD TS-940S

The TS-940S is a fulI·featured HF transceiv­
er that provides AM/FM/FSK/SSB/CW opera­
tion for all amateur bands from 160 to 10 me­
ters. General receiver coverage ranges from
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30 kHz to 30 MHz, with all-mode transmitter
operation on all HF amateur bands. All switch­
es and dials on the front panel are easily ac­
cessible.

The receiver has continuously variable IF
bandwidth. In SSB mode, the lower and upper
filter skirts are independently variable, provid­
ing versatile " low-cut" and " high-cut" opera­
tion. In CW and RTTY mode, there is a single
knob to vary the width of the passband. In CW
mode, you can also vary the BFO injection
frequency, thus allowing you to pick a desired
CW tone while keeping the signal in the center
of the IF passband. Optional CW filters in­
clude those for 250 Hz and 500 Hz. The 940S
has a multi-function liquid crystal display that
displays memory frequency content, time,
and IF bandwidth .

The T&-940S retails for$2500($2270 without
optional automatic antenna tuner). Contact
Kenwood USA Corp ., PO Box 22745, Long
Beach CA 90801-5745, (2 13)639- 4200 .

MOBILE RIGS

YAESU FT-790RII

The FT-790R II is an SSB/CW/FM 70cm
transceiver for 430-450 MHz operation. It us­
es the same accessories as the 690R and
290R, is the same size, and shares much the
same control setup.

The FT-790RII has 10 memory channels,
and offers three scanning options: VFO scan­
ning, memory scan, and programmable scan.
It also has priority channel operation, and du­
plex operation for non-standard offsets. This
transceiver covers the 70cm band in two seg­
ments : 430- 440 MHz, and 440-450 MHz.
Three tuning rates are avai lable for each
mode (SSB/CW- 25 Hz, 100 Hz, and 2.5 kHz,
FM- 12.5 kHz, 25 kHz, and 50 kHz).

If you like to operate 70cm portable any­
where-camping, at the beach, on a toat-.
this transceiver belongs on your wish list. Its
small size lends itself to any number of operat­
ing situations, and it packs a lot of punch for its
size.

The FT-790RII reta ils for $681. Conta ct
Yaesu USA, 17210 Edwards Road, Cerritos
CA 90701, (2 13) 404-2700 , or circle Reader
Service number 222.

ICOM IC-901

The IC-90l multi band HFIVHF/UHF/mi­
crowave mobile transceiver improves on its
predecessor, the IC·900. It comes standard
as a dual-band FM transceiver (2 meter and
440 MHz), but you can add up to to four more
band units for 10m, 6m, 220 MHz, and 1.2
GHz. There is also a band unit available for 2m
SSB and CW.



HANDHELDS

DELTA LOOP DL-l02

ANTENNAS/TUNERS

All memories store re­
peater offsets or separate
TXlRX frequencies, and
CTCSS tones when the
op tional FTS· 17 Ton e
Squelch Unit is installed.
A unique feature of the
411 is its ability to store
DT MF to ne se ries in
macros, allowing you to
dial a number on an auto­
pat c h w i t h a sin g le
keystroke! The keypad
serv es as a DTMF en­
coder during transm is­
sion. 10 DTMF memories
can be used to store 15
digits each.

Other FT·411 features
include: busy channe l
lockout; subband (programmable), and selec­
tive memory scanning; priority channel moni­
toring; 1 MHz up/down stepping; automatic
repeater shift (±600 kHz) in the repeater sub­
bands; and a top panel rotary dial for memory
and frequency selection.

The FT-411 retails for $406. Contact Yaesu
USA. 1721 0 Edwards Road . Cerr i tos CA
9070 1, (213) 404-2700 , or circle Reader Ser­
vice number 226.

The DL-l 02 is a V-shaped 10m beam with
the element tips connected together with cop­
per wire. A s-toot boom supports the " arms"
(elements). The elements are attached to the
boom by hel iarc welded element " horn "
clamps. A mast mounting bracket attaches
the boom to the support ing mast.

This antenna exhibits the same general
broadba nd characteristics and electrical
properties as full-wave loop antennas such as
the quad. Some of the other interesting speci­
fications are weight: 21 lbs., element arm
length: 12 tt., boom length: 5 ft., turning ra­
dius: 7 ft., surface area: 2.9 sq. ft., and ele­
ment spacing: ~ wavelength. The Delta Loop
also has an adjustable gamma match (rated to
2kW), with an input impedance of sooa.The
gamma match is factory pretuned and wired.
All you need to do is connect your coax to the
bracket.

This antenna is built to last. All of the tubinq
is 6061-T6 aluminum. There are no cast ings,
and all the hardware is mi l-spec stainless
steel.
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ICOM IC·32AT

T h e IC- 32 A T 2 m/
70cm dual-band HT of­
fe rs five watts of power
output on each ban d,
receives 138-1 74 MHz,
and transmits 140-1 50
M Hz an d 44 0-45 0
MHz. It featu res fu ll
duplex capabil ity, 40
memo ry chan nels,
programmab le sca n,
memory scan, and an
opt io na l UT-40 ton e
squelch unit.

This HT also offers
OTMF keyboard access
with direct frequency
ent ry f ro m t he key ­
board, a repeater input
monitor, priority watch,
and a dial select func­
tion. Plus, it' s splash re­
sis tant - rubber gas­
kets protect the trans­
ceiver from dust and moisture.

The retail price for the IC-32AT is $630.
Contact ICOM America, Inc., 2380 116th Ave.
N.E.. Bellevue WA 98009-9029. (206) 454­
7619, or circle Reader Service number 22S.

KENWOOD TH-25AT

The TH-25AT is a full­
fea tured progra mmable
2m HI. It's small, rugged,
and the case is water resis­
tant.

The LCD, mounted on
top, has a bar graph a-rne­
ter which also functions as
a battery voltage indicator
during transmi t . It has a
lock switch to prevent acci­
dental frequency changes.
The LEOs are surprisingly
bright, making the display
easy to read in the dark.

A 600mAh NiCd battery
comes with the TH-25AT.
There is an automatic bat­
tery-saver circuit, and an
optional M battery case.
Plus, there's an automatic
power-off ci rc ui t wh ich
shuts off the rig after 59
minutes of inact ivity.

The unit receives from 141-1 63 MHz. It has
fourteen memories, band scan functions, and
memory lockout.

The TH-2SAT retails for $330. Contact Ken­
wood USA Corp.• PO Box 22745. Long Beach
CA 9080 1-5745. (213)639-4200 .

YAESU FT·411

The FT-411 micro-sized HT provides up to
five watts output across the 2 meter band. It
has 49 memories and VFOs controlled by a
t e-button backlit keypad.

ALi NCO DR-570T

like the IC-900, the IC·901 is comprised of
band units, an interface box, and a cont rol
head. Using fiber optic cables, you can remote
the band units and interface box (e.g . to
the trunk) and mount Ihe control head within
easy reach . This keeps the majority of your
station out of sight , reducing the chance of
theft. You can also install the control head
directly to the interface box for a compact
transceiver.

Other standard features include an extra­
large multi-color LCD that visually displays
squelch and volume settings , touch-tone mi­
cro phone , and sub-audible tone encode!
decode for private channe l operation .

The retai l price for the base system is
$1,200. Contact ICOM America, Inc., 2380
116th Ave. N.E.. Bellevue WA 98009-9029.
(206) 454-7619 , or circle Reader Service
number 223.

The DR-S70T 2m!70cm dual-band mobile
transceiver is the successo r to Alinco's 24T. It
has independent main band and subband op­
eration , which allows full duplex operation,
low power, four scanning (mem ory , pro­
grammed, busy channel, and free channel)
funct ions, full reverse operation, priority, call,
and ABX funct ions.

The 37 selectable sub-au dible tone fre­
quencies can be called for encode or encode!
decode (tone squelch CTCSS), permitting pri­
vate access. The front panel is easy to read
and the large controls are very access ible.
The dual function push switches have unique
raised patterns on their surfaces to allow the
mobile operator to easily tel l them apart just by
feel. The multi-color LCD display lets the oper­
ator know which functions are in operation.
The bui lt-in duplexer has a single antenna
output for a dual-band antenna. There are
plenty of beep and bell tones that give a range
of information during tuning-again to allow
the mobile op to keep the eyes on the road­
but the user can shut them off if desired.

The retail price is in the $500-$600 range .
Contact Alinco Electronics Inc., 20705 South
Western Ave., Suite 104, Torrance CA 90501,
(213) 618- 8616, or circle Reader Service
number 224.



DRSI PC ' PACKET ADA PTOR CARD

The DRSI PC ' Packet Adaptor (PCPA) is a
board that plu gs into your IBM (or compati ble)
and turns it into a complete packet radio com­
munic ations system . Wit h the PCPA, you no
longer need a TNC-the PC ~ Packet Adaptor
has all the functions of a TNC, and more . The
software that comes with the board lets you
ope rate it as a TNC, a bull etin boa rd, a NeU
ROM node, and a TCPIIP network host.

The PCPA board is a half-length ca rd. You
can plug it into any slot in any PC/XT/AT·com·
patible computer system . The board is avail ­
ab le in three versions: 1200 bps modem/RS­
232 port , no modem/two RS·232 po rts, and
two 1200 bps modems. You can run up to four
PCPA board s in the same PC, and all the
boards can share the same IRQ line .

Match" connec tors
(for low VSW R)
are available in all
popu l ar serie s
from Type SMA to
1 ~ ", both male
an d fe ma le . It is
normal ly supplied
with type " N" fe­

male. The S0-239
con nector is also
available.

Th e Mode l
81 OOOA is avail. '--"''''-- - - ---'

able at most amateu r radio supply stores . The
suggested retail price is $160, with extra ele­
ments priced from $50 to $100. For more lnlor­
matron contact Coaxial Dynamics , Inc., 15210
Industrial Parkway, Cleveland OH 44135,
(216) 267-2233 or (800) COAXIAL, or circle
Reader Service numbe r 227 .

PACKET/DIGITAL

MFJ- 1278

One of the strengths of the PCPA is that it
comes with so much software: the bas ic PCI
TNC package; the " B8 " bu lletin board pac k­
age by AA4RE; PC/Node ; NET/RO M; the BBS
package by GBBPQ; and the KA9Q TCP/IP
" Net" package.

The DRSI PC ~ Packet Adaptor retails for
$140-$ 170 (there are three mode ls avai lab le).
Cont act DRSI, 2065 Range Road, Clearwater
FL 34625, (800) 999-0204 , or circle Reade r
Service number 213.

I·
- .,,-- _..-

~:.~o i .. . i ;

The MFJ·1278 multi-mode data contro ller
supports nine digital modes: packet, AMTOR ,
RTTY, ASC II, CW, WEFAX, SSTV, Navtex,
and full- featured Contest Memory Keyer. It

AMERITRON AL-80A

intermodulation distortion (- 33 dB), and the
amp has a min imum of 60 percent plate efti·
cie ncy on all HF bands .

The output circuit is a pi-L design using a
235 pF, 6 kV variable tun ing capacito r and a
heavy-d uty, silver-plated 7 kV rotary inductor,
which allows impedance match ing over an
even greater range than the simpler pi- and
Ln etworks.

Since the PT-2500A uses a gro unded-grid
(cathode-driven) des ign, it is well sui ted for HF
linear ope rations.

The power supply is worth y of a continuous­
duty amplifier. Altho ugh B & W reco mmends
230 VAC primary powe r, the unit wi ll run from
115 VAC if 25-30 amp ere serv ice is avai lable.

The suggested retail price is $2175. Con­
tact Barker & Williamson, 10 Canal Street,
Bristo/, CT 19007, (215) 788-5581 , or circle
Reader Serv ice num ber 229 .

The Ameritro n AL-80A de livers over 1000
watts PEP , 850 watts CW, and 500 watts RT·
TY, wit h only 85 watts drive . It uses the indus­
try standard 3-500Z tube with a heavy duty
tank circuit to achieve up to 70% plate effi·
cien cy from 160 through 15 meters The unit is
also easil y modified to use on 10m. A Pi·L
c ircuit g ives smooth tuning and full band cov­
erage, even on 80 and 160 meters. The BOA
also features smoo th-operatlng vernier con­
trols.

There are two lighted met ers . One gives a
continuous read ing of the 3-500Z grid current.
The othe r meter is a multimeter that displays
plate voltage, plate cu rrent , peak RF output,
and drive power/ALC detector voltage.

The AL-80A meas ures 15" (D) x 14'!4"(W)
x 10"(H). It comes with a two-year warranty.
The unit retails for $995. Contact Ameritron,
Inc., 2375 DO ff Street, Toledo OH 43607,
(601) 323-9715, or circle Reader Service
number 230.

TEST EQUIPMENT

COAXIAL DYNAMICS
81000A RF WATTMETER

Get Bird quality without paying Bird pr ices!
Coaxial Dynamics ' Model 81000A is a hand y,
portable, and economic wattmeter for mea­
sur ing RF power. It includes a large, clear,
easy-to-rea d meter scale with a mirrored
backing, to eliminate parallax error.

You can choos e fro m a full line of economi­
cally priced detecting element s to cover 100
mi lliwatts to 10 ,0 00 watts . The Model
81OOOA's freq uency range covers 0.45 MHz to
2300 MHz. Standard elemen ts are avai lab le
from 2 to 1300 MHz, others on request . " Quick

LINEAR AMPS

Another nice feature of the DL-102 is that it
has a surface area of only 2.9 square feet.
That, plus its relat ively ligh t weight, allows you
to use a rotator with the Delta Loop as ligh t
duty as a good TV antenna rotator .

Suggested retail price forthe DL·102: $300 .
De lta loop s for 15m and 20m are also avail­
abl e. Cont act Delta Loop Antennas, 12 Brush
t»: PO Box 8063, New Fairfield CT 06812,
(203) 746-6368, or circle Reader Service num ­
ber 219.

MFJ DIFFERENTIAL T TUNER

BARKER & WILLIAM SON
PT-2500A HF AM P

MFJ' s innovative MFJ-986 Diff erentia l-T"'
3kW roller inductor tuner gives you three inno­
vat ions in antenna tuner technology.

First , you get a differential capac itor that
simpl ifie s t un ing and gives you minimum
SWR at only one sett ing . Second, MFJ 's new
peak and average read ing SWRlWattmeter
has a new directi onal coupler that gives you
more acc urate SWR and power read ings over
a wider frequency range . Third, a new cu rrent
balun reduces feedline radia tion and field pat­
tern distortion .

This 10 314" X41/2" X15" unit also gives you a
6-posi tion ceramic antenna switch that lets
you select two coax lines (direct or through the
tun er), random wire, ba lanced line , and exter­
nal dummy load. A three-digit turns counter
lets you qui ckl y rese t the tuner to operate on
your favori te frequency. You also get MFJ 's
fu ll one -yea r No Matter What"' Gu arantee:
MFJ will repai r or replace (at thei r option) your
MFJ mom-mode , no matter what happe ns to
it , within that fi rst year.

The MFJ-986 reta ils for $270. Contact MFJ
Enterprises, Inc., P.O. Box 494, Mississippi
State MS 39 762, (601) 323-5869 or (800) 647­
1800, or circle Reader Service number 218.

The PT·2500A 1.5 kW amplifier is a superb
Clas s AB2 linear amplifier , rated for continu­
ous du ty at 1500 watt s output. The PT-2500A
offe rs exce llent performance for any mode or
sty le of ope ration , even HF packet.

The PT-2500A uses two Eimac 3·500Z zero ­
bi as triodes, tr ied and t rue wo rkhorses in
many HF amp designs. There is very little
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KANTRONICS KAM DATA CONTROLLER

.. 19851 APR 23 11121: 3MIROUSTON

The main menu lets you edit your station
eleme nts, any of up to 200 satellites in its
library, and gives you a choice of func tions .
The startu p screen even gives favorite satel­
lite statuses, so you instantly see if they're up
or down.

You can graphically display an exce llent
Mercator projection of the world , on an EGA!
VGA screen, with locations of sun, moon, dayl
night termina l line, and your bird of choice
continuously updated. You can also invoke a

text screen that includes live data for multiple
stations, and print a quick-refe rence operat­
ing schedule. After putting in the latitud e and
longit ude, the program gives you your grid
square and distance from the nearest city .

Two other program innovations are : squint
angle window (ln addition to the standard foot­
print), and running the trac king functions in a
background program to aim your antennas
while you continue with other tasks on the
same computer!

Instant Track perfoms best on an AT-class
machine with coprocesso r and EGA or VGA
display, but will work either without the math
chip or on a vanilla XT.

At this writing , Instant Track will most likely
be available as share-ware with a requested
donation of $50 to AMSAT (address on the
program). Contact Project OSCAR, PO Box
1136, Los Altos CA 94023~1136. for more in­
formation .

GGTE MORSE TUTOR

Morse Tutor runs on any MS-DOS comput­
er, with as little as 128K of memory, and easily
matches the clock of most users' machines.

The Morse Tutor prog ram offe rs the user
a choice of two methods of Morse code
instructi on- Standard or Farn sworth . The
Farnsworth method allows independent char­
acter and word speed setti ngs-Morse
learners can set the cha racter speed at the
goal speed, which means they don' t need to
relearn a new sound for the same character as
their copy rate picks up.

This program takes you from an introduc­
tion of all the lette rs in the alphabet , the num­
bers 1-9, 0, punct uation, and pro-words
(telegraphy-specific codes), to sending you a
aso built by the program itself!

Morse Tuto r replaces your Elmer in two crttl­
cal areas: It chooses one of bill ions of possib le
random aso combinations to send, making
them impossible to predict , and it lets you
immediately check copy accuracy.

Morse Tutor retails for $20. Contact Uncle
Wayne's Bookshop, 73 Magazine, Forest Rd.,
Hancock, NH 03449 . m
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The Universal M-7000 is a sophi sticated
multi- mode code converter. This dedicated
device (no computer required) decodes Morse
code, Baudot RTTY , Bit-Inverted Baudot,
SITOR A and B, ASCII, and packet. It can also
display facsimile in all speeds and IOCs.

Other, more exotic , modes , such as FOM
(VFT) 8,12, 16, and 24 channel, can also be
in te rcepted. Synchronous milit ary modes
such as ARQ-M2, ARQ-E, and ARQ-E3 are
uniquely available through the M-7000. Other
advanced capabil ities include Russian Third
Shift Cyrillic , Literal Mode, and Databit Mode.
Auto baud , auto shift, and auto tuning are
supported. Convenience features include di­
vers ity inputs, ATC, MSt, UOS, OPI, SelCats,
and Autostart . The M~7000 will outpu t to a
monit or , printer , or terminal control.

Retail prices are in the $1000 range. c on­
tact Universal Radio, 1280 Aida Drive.
Reynoldsburg OH 43068, (614) 866--4267, or
(800) 431-3939. or circle Reader Serv ice
number 216.

HEATHKIT HK-21 TNC

SOFTWARE

UNIVERSAL M·7000
MULTI-MODE DECODER

The Heath HK-21 TNC is a compact . self­
contained TNC with a built-in personal packet
bullet in board system (PBBS). It measures
21f2"(W) x 1"(H) x 4% "(L) with no cables
plugged in. With the internal battery pack, the
unit weighs about 51fz ounces.

This unit draws very little current. In stan­
dard 12 volt DC use, it draws a litt le less than
40 rnA.The optiona l NiCd battery pack is rated
at 120 mAh, and is charg ed whenever exter­
nal battery power is applied .

The HK~21 's PBBS is quite complete. An
outside computer isn't necessary; software
and message storage is part of the HK-21.

The HK-21 retails for $220 (plus $18 for the
battery pack). Contact Heathkit, Benton Her­
bar MI49022, (800) 253-0570 ,or circle Read­
er Service number 217.

I

INSTANT TRACK

Instant Track is a high-end satellite tracker
IBM PClone program that carries a very low­
end price. It is full-featured and a joy to use.

• • .! I .~ ----It . _

also offers the new Easy Mail'" Personal Mail­
box , the new Multi-Gray Level FAX/SSTV
Mode m, 20 LED tuning indicator, 32K of RAM,
FAX transmitt ing, and true OCD.

Other features include AC power supply
(or use 12 VOC), KISS code, random code
generator, independent printer port, lith ium
battery backup, RS-232 and TTL seria l ports,
standard 850 Hz RnY shift , sock eted ICs,
programmable message memories, softwa re­
selectable dual radio ports, and much more­
all in a sleek 9112 " x 9112 " x 1112 " cabinet.

Hooking up your MFJ~1 278 is easy. All you
need is the MFJ-1278, your rig, any computer,
the appropriate radio/1278 and 1278/com­
puter cables, and a terminal program. MFJ
offers softwa re starte r packs , at 524.95 each,
fo r IBM com pati ble , Commodo re 64/1281
VIC-20, or Macintosh compute rs. They in­
clude interfac e cable and software on disk
or tape.

You also get MFJ's full one-year No Matter
What'" Guarantee . (See page 62, the MFJ­
986.)

The MFJ~1278 retails for $280 . Contact
MFJ Enterprises, Inc., Box 494, Mississ ippi
Stat e MS 39762, (601) 323-5869 or (800)
647-1800, or circle Reader Service number
214 .

The Kantron ics KAM is a multi-mode data
inte rlace that encodesldecodes CW, packet,
RTTY , ASCII, and AMTOR . 11 can be used with
a personal computer to receive weather fac­
simile (WEFAX) broadcasts.

The KAM is a modem-si zed box, 22.5 x 14.7
x 4.7 em. The front panel has two push-button
controls, one for power and one to select the
FM or AM (limiter-less) opera tion of the HF
modem. The rest of the front-panel controls
are LED status indicato rs, plus an easy-to­
read green bar graph tuning indicator . The
back panel has two radio connectors, a con­
nector for the computerlterminal, and a con­
nector for power.

The KAM comes equipped with two spec ial
packet features not found in most other TNCs
or multi-modes: a gateway function and a per­
sonal mailbox. The gateway function permits
the KAM to act as a crossband digipeater
when both the HF and VHF ports are enabled.
The perso nal packet mailbo x (PPM) lets users
or BBS stations con nect to the KAM and leave
or retrieve messages. In essence , the KAM
becomes a small BBS with messages stored
in the KAM's memory, rather than on a disk.

If you are looking for a small, low-power,
lightweight, all-purpose terminal unit to use
with your personal computer, the KAM may be
the answer. It reta il s for $320. Co ntact
Kantronics, Inc ., 1202 E. 23rd St reet,
Lawren ce KS 66046, (9 13) 842- 7745 , or
circle Reader Service number 215.



Number 20 on your Feedback card

A BOVE AND BEYOND
with ferr ic chloride as a etch. You Combine a good photo transfer
can order it from Naz Dar, Garden from negatives from magazine ar-
Grove, Cal iforn ia, telephone (714) ticles or original artwork, and pho-

VHF and Above Operation
894-7958. I apply the ink with a to the negative to the transfer film.
squeegee, forcing it through the Adhere it to the silk screen, and
open patterns in the screen onto you're ready to make boards any

C.L. Houghton WB6fGP surf ac e of yo ur do uble-si ded the copper PC board foil. Note time you desire. By making your
San Diego Micro wave Group board, and the inside of the rear that the artwork transfer films and own frames, you can save even
6345 Badger Lake film is the bottom. blacko ut are all water-based . This more. The frames resemble a pic-

1San Diego, California 92119 To home-sensit ize, spray the di stin ction makes the screen ture frame with a deep-cut center

PC Board Techniques
photo resist on the cleaned PC print ing easily reusable . If you on one side. This groove holds the
board . App ly two or thr ee thin wish to keep the screen, clean up screen material taut with roping

This month we'll cover ques- coats, letting the photo resist dry the printing inks with paint thin- similar to that in aluminum screen
tlons about PC board production betwee n coats. The finished art- ner, and store when dry . If you doors.
and methods. While there are sev~ work in its v -shaped envelope al~ wish to remove the transfer film,
eral methods that give good re- lows the PC board to be inserted wash it with lukewarm water and PC Board Material

suits, only two basic methods are for exposure to strong ultraviolet it's ready for a new pattern . This The next most important part of
outstanding. Proper selection of or sunlight on eac h side . The makes screen printi ng very inex- board construction is the board it-
board materia ls and the type of frame to hold this can be a small pensive. self. Most high qualily PC board
traces on the board are all lm- piece of glass with a solid back to material is a fibe rglass-epoxy type
portant, especially at UHF and prevent light reaching the other Boards for up-Frequency called G~10. Avoid bargain boards
above. side unti l you turn the board. Also, In making a PC board for VHF/ made of paper or similar dielectric

The most co mmon methods the frame holds the artwork in UHF , always use double-sided types. They tend to pick up pra-
use photo sensitive boards, silk tight contact with the board, pre- board. Etch your traces on the bot- cessing chemicals and hold mots-
screen inks, copied Mylar"' trans- venti ng light from undercutti ng tom of the board, and retain the ture. At VHF and higher the abner-
ters, and direct transfers or rub- the negative. top copper surface to serve as a malities can cause problem s.
on's . In ch oosi ng one meth od common ground . This gives all G-l 0 fi b e rg l ass-epo xy PC
over another, consider the cost of Simple PC Board Methods ground connections a low im- board material is consistent and
supplies versus the quantity of On very simple or prototype PC pedance connection to VHF/UHF availab le in su rplus quanti ties.
boards you wish to make. If you boards, the cut-and-peel or mask- circuits. It' s common to solder a Check nearby PC board houses,
only want to make one or two PC ing tape works fine. You can cut short piece of copper or brass rib- as they might sell scraps. When
boards, I recommend going with some films with an X-ecto- knife bon, fold ing the edge to give you a cuf the edges of this type of board
th e pho to (se ns it iz ed) re sis t and transfer the completed pat- full ground surface around the are shar p, due to the fiberglas
method. tern to a silk screen for volume outside of the board. Solder to cloth used to make the dielectric

product ion. In the masking tape both top and bottom. PC board material. Normally thi s type of
Photo Sensit ized Boards method the traces are transferred traces at UHF do not like abrupt boa rd materia l has a dielectri c

This method has seve ral pit - to the tape (paper side) via a piece corners, so tr im off the sharp constant of 5, which you can verify
falls, but you can avoid them with of carbo n paper, and the port ions edges to about 45 degrees. The by measuring the capacitance of
careful preparation. The watch- to be removed are cut out with an exception to this rule is in stripl ine the sample double-sided board
word is cleanliness. You can buy X-acto knife. The remaining tape techniques. In stripline, the entire and calculating the constant.
the PC board pre-sensitized, or serves as the " resis t" to the trace is made fora set impedance, Normally G-10 epoxy PC board
you can sensit ize it with spray-on etchant. This is good for only one and trimming would change this material is not used on trequen-
chemicals . Ready-to-go stock is a board. impedance. cies above 1300 MHz due to RF
little pricey, but gives very good Drill all connectio n holes for loss. Low-loss Teflon'" fiberglass,
results. The problem s with this Sil k Screen Method those connections not requiring with a dielectri c constant (Esr)
method are improper exposure, I favor the silk screen method, grounding. Ream the holes in the from 2.2 to about2.5, is commonly
po or clean ing of board sto ck which I've been using for the past the top of the board with a 3/16" to used. How important is the dielec-
(home sensitizing), and chemicals 10 years or so, mainly because of ¥4" drill bit to give clearance to the tric constant (Esr)? A higher Esr
that have become weak from hav- material costs. The boards I've component leads when mounted allows sma ller circuitry at VHF
ing been stored too long. made were for club or multip le on top of the board 's ground sur- and microwave frequencies. The

Wit h ph ot o resist , p robl em board projects. For quant ity pro- face. Instead of a drill bit , you Esr's of some low-loss aluminum
boards don' t show until after you duction, a $10 quart of ink does might want to use a more profes- and ceramic PC board materials
pull them from the etch ant. If about 2000 PC boards. The silk sional tool. Vector, 12460 Glad- go as high as 10 to 20, making for
tr ace s are mista ke nl y etched screen material , abou t $20 per sto ne Ave ., Sy lmar, California very small circuitry. Using G-l0, I
away, you have to junk the board square yard , is polyester (305 91342, makes a $15 pad cutter , limit my construction to 1.3 GHz,
and start again. threads per inch). The sensitizing Part H138APD, for just this pur- and using Teflon, up to 24 GHz.

John WB6BKR uses the home- film or transfe r film can be either pose. It centers on the drilled hole Durold" is a very fine form of
spray sensitized PC board tech- cut with a knife or transferred from (0.040"). Teflon with excell ent dielectri c
nique. and it works very well for photo negatives. The film is made Now drill the holes for connec- stability due to the board compo-
him . John made doub le-sided PC by Ulano, 210 E. 86th St., New tions requiring grounding. Do not nents being cut up to a very fine
boards by first using a clea r note- York, New York 10028, telephone ream ground holes. These ground con sistency . This gives a high
book cover for the front and rear (212) 628-7960. I use the RX-200 holes are soldered on top as well probability of repeatable circuit s
backing of the PC board artwork. and RX~300 photo transfe r films. as on the bottom of the board, giv- in large volume producti on. Nor-
The artwork is placed on the i n ~ Capiltex~25 , a newer film , costs ing you a shield and low indue- mal woven Teflon may have Irreq-
side of th is v -shaped piece of about $10 for a piece 24" X 40" . tance ground connections. This is ulari ties, though I haven't had any
clear plastic fi lm to allow the art- (You can hand le this film in nor- very important at VHF/UHF. All trouble at 10 GHz with it .
work to come in direct contact with mal light.) This sheet of film can othe r connect ions are soldered
the PC board. This makes a good make patterns for several years. only on the trace or bottom side of Starter and PC Board Kits

light seal for exposure, and also The inks used in maki ng PC the board. The alternative would Checkin g the cata log f rom
allows proper registr ation when boards are al! petroleum based. I be to use plated through-holes, Newark Electronics, 1 found sev-
making doub le-sided PC boards. use Naz Dar Circuit Black 211, but that's beyond simple garage eral sta rter kits for printed circuit
The inside of the front is the top which is excellent in combination operation . board construct ion, listed below.
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One Newtronics Place
Mineral Wells, Texas 76067 I

(817)325-1386
- - - - - - __I

CIRCLE 269 ON READER SERVICE CARD

ADDRESS _

Yes, please send infor­
mation on your line of amateur
antennas to:
NAME _ _ -" _

1
I
I
1
I
1
1
1
1
1-

$25.00
SIB.95
S24.95
S29.50
$29.50

Butternut
Vert icals

Model HF6V

Butternul's HF
verticals use

hig hest-O luning
circuits (not lossy

traps') to outperform
au multi band designs

of comparable size!

· 80 . 40. 30 , 20 15 and 10 meters
aotornane bandsw,Ich,ng

. Add-on kIt tor 17 a nd 12 meters
ava datlle now.

· 26 11 tall

CIR CLE 7 ON REA DER SE RVIC E CARD

1989 CALL DIRECTORY
(On microf iche)

Call Directory • • • •••• • • • • • • •• $8
Name Index . • • ••• • • • • • . • • • • • 6
Geog raphic Index . • ••• • • .. . • • • 8

All three - $20
Shipping per order $3

BU CKMASTER PUBLISHING
Mineral, Virginia 23117

703: 894-5777 800:282-5628

BUTTERNUT ELECTRONICS CO.
405 East Market, lockhart, TX 78644

For more info rma tion see your
dealll!f or wrir~ l or a tree broc hure

Model HF2V
.Oesigned for tne low-band Dx er

- Autc rnauc bandSwl\c hmg on 80 and
40 mete rs

"A dd·on unit s for 160 and 30 Of 20
meters

032 teet la ll . may De lop joecec for
add,hcma l bandwlCl:h

,HiIlIIIPCHllPJlGllX 1M. iiI--
149 Palmer Road · Southbury. CT06488 ~

(800) 634-8132 In CT 1203) 264-3985 FAX: (2031 262-6943
V/S4

UPDATED SUPERICDM SUPER YAESU
SUPER leOM Bp·7S. 13,2 volts. SUPER YAESU FNB·4SH. 12 volts.
1200ma triple the capacity of the 1000ma, double the capacity of the
Icom BP-7. Sw output Yaesu FNB-4.5 watt output. Rapid
SUPER leOM BP-8S. 9.6 volts. charge only. S7100
1200ma. 50% more capacity than SUPER YAESU FNB-3S. 96 valls.
thelearnBp·8. 1200ma, triple the capacity of the
Both arerapid basechargeonly.or Yaesu FNB-3. 3.5 watt output
slidein wall charger,4 inches high Rapid or wall charge. $65.00
BP-7$ or BP-8S. $65.00 Both areperfect for the00. 09 and

S 727 series radios and are 4 inches
UPER KENWOOD Exact replacementFNB-2 Nicad pack high.

SUPERKENWOODPB·25S/P8--26S.8.4 for Yaesu FT-404R/207R/208R/708R Inserts for:
volts. 9OJma. double the capacity 522,50 Kenwood PB·25. 25H. 26
of the PB·25IPB-26 tor the 25001 EAKE 100m Bp·3
26001350013600 Chargewith either SP R/MICS 100m BP-5 [500m' l
the standard wall chargeror drop leom HM-9 $35.00 lwmBp·71500mlll
In charger 3 incheshigh $6500 Yaesu MH 12A2B $31.00 lcam BP-S

Full line for Yaesu 411 /81 1/470. FNB-1 0/11/12/14 available.
Add 54 00shipping& handling for first pack. CT residents add 8\ tax

Complete line of NICAD packs for tcorn. Kenwood. Yaesu. Tempo. Santee. Alden. Cordless Telephones.
Akanre, Nicadl& Sell-Cells. All NICADpacks include 1yearguarantee Commercial Radio Packsavailable.
For all your batteryneeds, write or call today for a complete catalog. Dealer inquiries invited.

MADE BY HAMS FORHAMS

• Unique des ign redu ces slz
but not performance .

• No lossy trap s; full
element rad iat es on
all band s.

• Turn s w it h TV
rotor

e1 9 lb s.

W here's the Beam?
Upobtrusjve oxGlirl Acrecaas {or 60 tbru 10

~
• Easily bidden • Insu lt Fast · Fixed or Portable '

..' ....~ Tbe'e's I 2O.. e~r >aln U ..illl K~J OX P~nch

.., • , .~ '~ :~1;:~~~:.re~~~.1:~~~~e~:.t:~J~f=1
, .':i'. .~'"'. . ur""Y. HO'W lbouII Jow pNfi le so-~o-'30lri ·J..'.'~~' b.nde~ Or." 2 elemenlm,'n"".~Jer {"I 'he Illi<'"1

" , :0 ' . ,e: All eo<dy{,Ilhe p""kelb""k· ·P n~eJ 519", 599.
. '. :,.:..t lJ "~' ''' Work DX W;lholll leliing the neighbors

'.-': " " "~. l. fopld: SI A ll f em tll SW est
Il<>~ 5C«i2·R,f'r,.w ,,_liT S-!((5 801 373 -8425

CIRCLE S ON READER SERVICE CA R D

The HF5B " Butterfly"TM
A Compa ct 2 Element Beam

l o r 20·15·12·10 Meters
Ope rate As A Di-Pole on 17 Meters

SUPER PERFORMANCE BATTERIES

CI RCLE 6 8 ON READ ER S ERVI CE CAR D



" I favor the silk screen method
(for etching PC boards). "

Number 26 on your Feeddback card

KEYWORD INDEX

You can order them from Newark
Electronic s, 17802 Irvine Blvd.,
Los Ange les CA 92680; (714)
669-1 641. 6321 North Avondale
Ave., Chicago IL (312) 792-8233;
and 1001 Virginia Ave, Atlanta GA
(404) 761-9902.

1. Standard Manual Resist Kit
#O0Z748. S9.65 3lea , 3' x6 ' PC
boards , resist pen, pressure sen­
sitive tape-strips. etch and etch­
ing tray.

2. Standard Photo Resist Kit
#00Z750. $12.85 3lea , 3'x6' pre­
sens it ized boards, cut -and-peel
negatives, glass exposure frame/
cl ips, developer etch and tray.

3. Manual Photo Resist Lab Kit
#002767. $83.20. Makes 3 sq. h.
singl e- and double -side boards,
plain and sensitized boards , art­
work for manual or photo resist,
ex pos ure fr ame, photo fl ood
lamp, develop etch solutions and
trays.

4. Silk Screen Pr inting Kit
#00Z753. $103.90. Complete ma­
terials and equipment to make silk
screen printer with 10"x12" frame
and 3 production stenci ls. Facto­
ry-made frame with silk, two extra
silks, hinges, squeegee, film ex­
posure fr ame , U/V exposure
lamp, black and white inks, ther­
mometer, developing and block-

10 meters . . . . . . 38
216-220 MHz . . . 10
2 meter . 24
440 MHz . 24
450 MHz . 10
4P3 wafer switch 44
556 dual-timer . . . . . . . . 22
60-905 MHz 24
7400 NAND gates 20
74164 registers 20, 48
7474 flip-flop tc . 20
74LSl64 .. 48
80 meters . . . . 12
Amidon Associates 44
AMSAT·NA Annual Meeting .. .. 72-73
AM wide, narrow . 24
antenna tuner circuits . 44
audio meter , 60 HZ- l 00 kHz . 28
Australia . . . 84
AX.25 .. 50
BCD Electro ... 44
BMG Engineering Depot . 52
BNC adapter . . . . . 52
books for beginners 4
Capille x-25 transfer film 64
CAT System 24
Circuit Board Specialists . 52
CMOS 555 t!mer .. . 12
Communicator license 58
Computing Across America Pub. 90
CSMA . 34
current probe 46
Czechoslovakia 86

out solutions , and glass tray. Fin­
ished printer can ma ke 1000
impressions per day.

The photo resist kit is less ex­
pensive. but the number of PC
boards you can make is limited to
the sensitized board stock in the
kit or new purchases. While the
silk screen kit is more expensive,
you can add common com po-

nents from a well-stocked hard­
ware store.

Ferric chloride is the most com­
mon etch, so whatever method
you use, the etch is the same.
Many parts houses stock etch in
quart containers, but you can ob­
tain it cheaply from some chemi­
cal supply houses in larger quanti­
ties. The least expensive quantity
is a " Carboy," which is about 14
gallons weighing 175 pounds. It
costs about $80 with a $15 to $20
dollar deposit on the container.

Another source for your needs
is Midland Technologies, 34375
E. Frontage Rd., Bozeman, Mon­
tana 59715.

Issue #350
Data-Com tnt. 26
Oigi-Key Corporation . 88
digital test equipment . 18-22, 48
direct conversion receivers 54
Double Ducky . . . . . . . . . . . 52
OX record-breaking . 10
OXvia satellite 72-73
Elenco Electronics. Inc 46
EM biological effects 8. 68
Engineering Consulting 26
Fair Radio Sales 44
FAR schola rships 10
FCC commissioners 10
field strength meter . . . . . . . . . . . .. 53
FM.PM . . . . . . . . . . . . . . . . . . . 30
FM wide, narrow . . 24
FRG-9600 24
Hamtronics transmitle r . . . . . . . . .. 32
Handy-Finder 52
Handy-Tracker cardioid pattern ... 52
HW-7/8J9 . . .. . .. . ... . .. . . . 54
IARN . . . . . . . . . . . . . . . . . . . . . 84
ICOM R-7000/90OD 24
Ireland 84
Japan . 10
K00V. Joe Moel! . 52
K3JML, Carl A. Kollar 38
K40 ND, RA Cole . . . . . . . . . . . .. 18
K5CVD , Jack Parker . 36
K6KGS, Robert A. Buaas 30
K6MH, Jim Morrissett . 10
K9NG Modem . . . . . . . . . . . . . . . 34
KA9KAG, Alida M. Jatich 90

Mail Bag Comments

Steve Noll WA6EJO writes that
the Ventura 10 GHz beacon is ac­
tive from Red Mountain, elevation
2080 feet. Power is 140 mW from
a Gunn diode, and the frequency
is 10.256 GHz, the 70th harmonic
of 146.52 MHz. The antenna is a
17 dB horn vertically polarized

with MCW ID. The Ventura club is
actively taking off on a club project
to construct 10 GHz transceivers.

John WA4WDL liked the home­
built dish antenna by N6XQ in the
April issue of 73. He comments
that Jack N6XQ is correct as long
as each added parabola is per­
pendicular to and centered on one
passing through the orig in . In
Jack 's antenna, each rib is per­
pendicular to and centered on an
imaginary rib passing vertically
through the center of the antenna.
His symmetrical design and two
sideboards accomplish this . It is
nice to see even a simple proof or
demonstration worked out.

KA9QNet . . 50
KB1UM, Michael Jay Geier 12
KB2GGW, Nickol Santiago . 17
KB4ZGC, J. Frank Brumbaugh . 44
KB5CTH, William Lazure 28
KXN-1019 32
L78M0 5CV regulator 40
Lilhuanian Net 86
LM386 . . . . . . . . . . . . 28
Malyj Vysotskij 72
MFJ-1270 . 32
Midland Technologies . 66
mobile tun ing trom mike . 38
Motorola Micor exciters . 32
N4RVE, Steven K. Roberts . 16
Naz Dar Circuit ink 211 . 64
NB·96 modem . 30
NE555 timer/osciliator IC . 28
NET/ROM . 50
Newark Electronics . 66
Nord > < Link . 50
NOR gate . 40
North Olmsted Amateur Radio . 52
N-type connector 27
OSCAR 16, 72-73
PacComm Packet Radio Systems 30
PacComm Tiny·2 . 32
packet BBS . 50
packet. high speed 30-34
packet networking software . 50
PCB construction 64-66
PC/Node . 50
PIN diodes. 30
PL·259 connection. 27
pocket radios 12
propagat ion . 95
radio direction finding 52-53
Radio Engineers Company 52
Radlokit . 88
Radio Shack Flavoradio . 12
Radio Shack PCB. 40

Bob N0DQD in Parker, Colora­
do, picked up several of the 10
mW 10 GHz transceivers at Day­
ton and is experimenting with
them. He has modulated one with
a carbon button mike in parallel
with a 10n resistor in the DC feed
to the Gunn device for AM rnodu­
lation on a Gunn transmitter. This
is more proof that just a few dol­
lars and some experimentation
can launch you into microwave
operation!

Cli nt KA70EI/3 is bUilding a
23cm transceiver. He was trying
to obtain a good mixer until he saw
my construction article In the Oc­
tober '87 issue of 73 on a home­
built 23cm mixer . He's going to
include the mixer in his project.
Clint is also collect ing parts for 10
GHz operation.

I am putting together a list of
beacons, and it will soon be avail­
able. Let me know if you have any
beacon news so I can include it.
This list is for any beacon operat­
ing from 50 MHz on up.

As always, I welcome your com­
ments and want to hear from you
ab o ut VH F/UHF /microwave
projects and related items. Let me
know what you would like to see in
this column. Please se nd an
SASE for a prompt reply.m

ROSE . 50
AS276..QS1 22
RnY survey results 78
arrv THIRDTERM software . 78
satellite tracking software . 16
Small Parts Center . 44
SO-238 connection .. 27
Software 2000 . . 50
solar activity .. .. . . . . . . . . . . . . 95
Solid State Sales .. . 48
South Africa .. 86
space diversity technique . 52
SPDT switches . 22
Spectrum Communications

220, 420 MHz xmtr . 32
ST·265 AC Adapter . 46
SuperDF by K6BMG 53
Switzerland 84
TAPR TNC-2 . . . 30-32, 50
TDOA systems .. . 52-53
telemetry radios . 32
TexNet . 50
T-hunting .. . . . . . .. .. . 52
TNCs 30-32
TPR$ . 50
Ulano RX·200I3ODfilm 64
Uniden HR2510 . 38
v ector-Ffnder 52
Vector pad cull er 64
VFON BFO . .... 54
W1XU,JimGray . 24
W2 VY , Thomas A. Moulton 30
WA3AJR, Marc I. Leavey. M.D. 78
WA5ZIB, Andy MacAllister . 72
WA6ITF, Bill Pasternak. 58
WB6IGP, C.L. Houghton . 64
WB6RON, Brian Lloyd 50
WB8VGE, Mike Bryce . 54
WB9AAT, Larry R. Antonuk . 46
WK2X, Bill Crossley . 17
vaesu . 24
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• New UlLSB, aSK, CW,
FSK HF Rig

• Dual VFO's, 100 W Output
• Allband s 160-10
• Superio r " Phase Noise"
• Made in USA

• Oross-Neecne SWR/Wattmeter
• Handles 3 kW Power
• Matches 1.8-30 MHz

DR·570
NEW

Twin Band
Mobi le

• 13().169 .995 RX
440449.995 RX

• 45W on 2M. 35W on 70cm
• Recei ve on Both Bands at Same Time

630 Axminister Drive, Fenlon, MD 63026-2992- ~
CIRCLE33 ON READERSERVICECARD

Make PCB's In Your Home!
KeproClad~ gives you the power to
produce industrial quality printed cln:uit
boards athome. PCB's you can use for
nearly any electronic construction project
-from simple power supplies to
sophisticated lasers. And when you're
done, you'll know the glory that comes
from top performance assured bythe use
01 KeproClad PCB's.

KeproClad isthe quick, easy and inex­
pensive system tor production ofquality
printed circuit boards. KeproClad has all
the supplies and instructions you need to
create professional boards athome.

All KeproClad products are safe, easy
to use and come with an unconditional
guarantee. When you want to build the
best, choose KeproClad. KeproClad gives
you the power. You get the glory.

For your free KeproCla~ catalog and
name or the KeproClad dealer nearest
you, call Kepro.

o
ICOM

IC·32AT
• New Dual Band HT
• RX-138·174 MHz

440·450 MHz
• TX-140-150 MHz

440·450 MHz
• 5 Watt s Output on Both Bands

·1:~~I:::,eX &.ries
NEW 2 Meter Handheld
• UltraSmall HT

with up to
5 Watts Output

• VFOScan &
Memory Scan

• 48 Programmable
Memor ies

• Covers 140·150 MHz

AUNCO

IC·2400 Dual Band FM Mobile
• 13a.174 MHz 440-450 MHz
• 45W, 2M135W, 440 · 20 Memories/Band
• Programm able Band & Memo ry SCanning
• Full Duplex

For lhe dealer nearest you.

lI:
Kepro Circuit Systems, Inc.

The Power
and

The Glory

1-800-325-3878
1-314-343-1630 MO

VAESU

VHF/UHF
AMPS

FT·747GX
• 100 Watts of Economical

Performance
• Dual VFO's, 20 Memori es
• Receives from 100 kHz -30 MHz
• Bui lt-In CW Filt er + More

FT·470 _
COMPACT 2Mf7OCM

DUA L BAND FM

• Simultaneous Recepti on
on Both Bands

• Up to 5 Watts Output
· 21 Memories on Each Band
• Built -in 10 Memory DTMF

Auto Dialer
• Bullt-lnCTCSS

PLUS MORE!

, High VSWR and
Overdrive Protec t ion

· 5 Year Warranty, 6 Months on AF
Transistors

• All Units have GaAsFET Receive
Pre-amps

WARRANTY SERVIC E CENTER FOR:
ICOM , YAESU, TEN ·TEe

FOR SERVI CE INFORMATION CAll
(812) 422·0252

FAX 812·465·4449
MOND AY· FRIDAY

9;00 AM · 12;00 NOON

TERMS:
Prices Do Nol IncludeShipping.
PriceandAvailability SUbjecllo

ChangeWithout Notice
Most Orders Shipped The SameDay
COD 's Welcome ($3.50 + shipping)

- ffiVISo4. ; \iiII --=-

P.O. Box 6522
220 N. Fulton Ave.

Evansville, IN 47719·0522

Store Hours
MON·FRI: 9AM ·6 PM

SAT: 9AM· 3 PM
CENTRAL TIME

SEND A SELF AD DRESSED STAMPED
(SOc:) ENVE LOPE (SASE) FOR NEW AN D

USED EQUIPM ENT SHEETS.

~.
the~~J
HAM STATION

aASE-aEAII

VHFJUHf bMe cDon.-. loap& kW 2 .... 223
aod 445 Iolli!. ().JMfy~ Ziti• • ty pneed.
good bar'odwidIh ....t pn c.. or b fr_ inIa .

I'ORTA-aAII

Dl 1"6 2 M 3.fitmerW: port.tlloI deltIlooClMtenna.
Ideal far ARES, RACES, end maunIain 1Dpping . •
Easy set UP.00 smd~ lei laM. All elements
and BNC aKlle stano in boom. New law pr10lJ ~
$79.95. PORTA-UAST. $1• .9S . 12ItaC08$$ory ~
cabIe.$11.9S USiCANstWppinginduded. -

Send $Z4 .95 ch.ck or u.o. Add $S for COO ( US &.
Caneda o nly) . CA resi de n ts od c $1.50 . Sp.cify S.ZS"
(3 60 k) or 3 .5 " (720k) d isk .

[
LEBEnterprises 11'Z7N. Las Posas
~6 1 9) 446 - 4355 Ridgeaest CA.93555 USA

CIRCLE 2 ON READERSERVICE CARD

IF 0 • AMATEUR RADIO STATION "'5"
.:D6, LOGBOOK slU5

W,lIt .." by KI6LO

4 m ulti-feelu,e logg ing a pplic ati on I", PC/Xl/ AT &:
co mpatib les . Fe st , user fri end ly opero tlon featur es
on - lin e HELP ke y, m ullipl " logs - sel" <;Igb1,, .. h it..
in the pro gr am. Oisplay be a m he a ding s a nd OX in fo
us in g Q 'HOTl<EY ' wh ile , Iill 109 9in9. Cal b 1gn dupin g
duri ng in put a nd ~ .. ry l o,t do lo re l rieva l. Pr in l c l,Is to m
log r epcrts; pr nf ix, c oun try , continen t e nd zo n" Ib ts ;
a SLcord lobe ls hom do lo in dBASE 3+ co m pa tib le
dotobase fil es . Cusl om b a c ku p f ea t ur e allo ws o ul o­
malic bo c kup ' an d restor e, of log d ata ba s e fTl e s .
Com p lele wil i'l 5 0 po ge monuo l ( em-disk ) .

l,jS - OOS ,s.u ",llh 5 12k RAt,( No coprocns or req ui red .
He ro disk re c om m ende d . Sel e ct a ble prlnte. d rive rs .

Uses COLOR or V ONOCHROME graphic s.

~o ... _"~~~.~TE~52
.~:. Hour ordlIrlinto (801 ) 2n"'205

DId you k _ dettIo loop an ..... n.. 1uI__bout 2 d8
_no g"n~ _ .uo'"'-d dlpGte Y_gl f o r t he ....­

boom ~ngth'

~atters:
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Tom R. Rice WB6BYH
Livermore CA 9455 1

ELF modulatio n of 2 meter RF
emissions and the effects on the
brain . Another fellow, Robert A.
Monroe, author of Journeys Out of
the Body, has de veloped and
patented a techn ique for impress­
ing S-10 Hz waves on the brain,
using an audio modulation tech­
nique he calls "Henri-Sync." His
purpose is basically to set up a
mental environment favorable to
such activities as out-of-the-body
trave ls, stress reduction, skills im­
prove ment , and learn in g en­
hancement. The point is that we
have clear evidence that ELF sig­
nals not only have biochemical ef­
fects, but that they also modify our
mental/behavioral states .

Since we've been subject to
these fields for severa l genera·
tions, there is considerable rea·
son to suspect that many of the
th ings we bit ch about are the
result of this expo sure . I refer
specif ically to the apparent de­
cline in our mental faculties, as
evidenced by lower SAT scores,
rotten school graduates, and the
genera l apathy and malaise we
see about us.

Why do we old farts seem to be
the only ones who have any fire
anymore? Becau se the rate of
damage is increasing. When we
were kids, residential load centers
were typica l ly rate d at 40- 60
amps or less. In the '50s and '60s,
100 amp load cente rs were speci­
fied, and now they're up to 200
amps.

You'll remember the oft-stated
theory about the decline and fall of
the Roman Empire being due to
the use of lead water piping and
the conseq uent brai n damage
over an extended period . Isn't it
an interesting parallel?

The Califo rnia Public Util ities
Commission has come up with a
SOO-pa ge dr aft repor t on th e
quest io n, and I' ve or de red a
copy. Your call for ham-designed
Gaussmeters is a good idea. After
all , we ham s are the certi f ied
technical experts in our comment­
ties (most of us are just cert ifiable,
I think). Where else can the pub lic
go for honest , unbiased informa­
tion?

Whoa, Tom, re-read my June
editorial, "On, Darn, My Kid 's
Gone Bad, " before giving 60 Hz
magnetic fields credit for lousing
up our kids. I suspect we parents
are doing that through massive
neglect, with no help nee ded
from the power companies . . .

Wayne

A book on my shelf for many
years, Electromagnetic Fields
and Lite, by A. Presman, a Rus­
sian bioph ysicis t, published by
Pl enum Press in 1970 , is an
overview of work done worldwide
in frequencies from DC to SHF.
Presman has citations going back
to 1926! Nothing new here.

I was part icularly interested in
Brodeur' s comments regard ing

been a ham for more than thirty
years. But when I mentioned them
on our weekly session of QCWA,
they were passed off as " some
kooky article." I offered to copy
the articles for anyone interested.
and drew a blank.

In Augu st, at the L.A HamCon,
my wife, K6YCP. and I attended
the two-hour session devoted to
the subject of electromagnetic ra­
diat ion and amateu r radio. The
speakers were: Dr. Sam Milham ,
epidemiologi st fo r the State of
Washington; Dr. Robert Davis, al­
so an epidemiologist in Washing­
ton ; Dr. W. Ross Adey K6UI ,Asso­
ciate Chief of Staff for Research at
the Lorna Linda Veterans' Hospi­
tal; Dr. David Rodman KN2M, an
ophthalmo logist in Buffalo, New
York ; and Dr. Iva n Shu lman
WC2S , a cancer surgeon in Los
Angeles.

Th e presen tat ions were first
class, with excellent slide illustra­
tions. At the end there were ques­
tions and handouts:

1) From Lancet issue of 6 April
1985: " Silent Keys : Leukemia
Morta lity in Amateur Radio Opera­
tors ," by Samue l Milham, Jr.;

2) American Journal of Epidemiol­
ogy, vel. 127, no. 1: " Increased
Mortality in Amateur Radio Opera­
tors Due to Lymphatic and Hema­
topoietic Malignancies," also by
Milham;

3) American Journal of Epidemiol­
ogy, vel. 128, no. 5, November
1988: " Mortality by License Class
in Amateur Radio Operators," by
Milham.

The Southern Calif ornia 6 Me­
ter Club taped the session, and
offered to dupe it for clubs wishing
to send a blank VHS cassette.

I mentioned the subjec t once
again on the a CWA net, and sev­
eral old geezers repl ied with
" Hogwas h!" This leaves me feel­
ing fru strated, as you probably
can imagine, when the evidence
is readi ly available.

I think Brodeur's articles , " The
Annals of Radiation," should be
required reading .

Mac Peirson W6QBW
West Hills CA 91307

Number 22 on yo ur Feedback card

From the Hamshack

Boycott Hams in
South Africa?

I read a copy of the May issue of
73 and had to check the date.
1989 orwas it 1959? It was 1989.1
was app alled at the "Problem?
What problem?" style with which
the items in QRX and 73 Interna­
tional conce rni ng South Af rica
were written .

Don't you people che ck the
new s once in a while? South
Africa is one of the worst countries
in the world for racism and civil
rights violations. I know the ARRL
goody -goody/no politics 195 0s
mentality says that this is no place
for such issues, but the fact is that
no sane, informed person can jus­
tify the policies of South Africa.

So if you do send a report to
Radio RSA, tell them that the ir
government sucks. Edit that, and
you 'r e gutless. Wanna be like
QST? If you travel to South Afr ica,
get on 2 meters, strike up a con­
versation , and after thin gs get
f rie nd ly, tell them that yo u' re
black . See wha t hap pens. Tell
them that their government sucks.
(Of course, that person cou ld be
black , but I'm sure that the fre­
quencies are c learly marked
there .)

Brian Longwell WB2DSH
Lawrence MA

When the government of a coun­
try does not live up to our ideals,
sh ould we stereotype all the
individuals in that geographic
area and sever the lines of com·
munication? Or should we keep in
touch so that we can share our
viewpoint and support people in
South Africa who are working for
equality?

Person-to-person communica­
tion is what ham radio is all about.
Prejudging an ind ividual on the
basis of his QTH seems a bit
extreme. Besides, racial preju­
dice isn 't restr ic ted to South
Africa . . . Linda KA1UKM

Mike Persechino
Columbus MS

LETTERS

A True Reader

Good Bait,
No Bite

Ju st a littl e letter to inf orm
you that your magazine is great!
I'm currently obtaining my Novice,
and I find your magazine very
helpful in learn ing and under­
standing amateur radio. I'm not
a subscriber, but I can assure
you that I purchase your maga­
zine every month via a friend' s
bookstore. She holds it for me,
as my job requires traveling and
magazines don't fair too well in
my mailbox. Keep up the good
work.

EM Zapping
When I opened the September

issue of 73, I was delighted. Paul
Brodeur is an occas ional contribu­
tor to The New Yorker, which I've
read for more than forty years. I
read his three articles with more

Anonymous th an pa ssin g inte res t , havin g
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I just finished read ing your June
1989 editorial about getting chi l­
dr en interested in amateur radio.
Though I have been imp ressed by
most of your editor ials, this one
misses the mark; specifically be­
cause it tends to blame parents,
television, the ARRL and the edu­
cational system.

We have two ch il d ren (now
adults) who we tried strenuously
to interest in ham radio. We did
eve ry th ing yo u re commended
and more. We even made the fac­
ult ies of our elect ronics engineer­
ing firm available to our children
and friends. We encouraged ap­
prenticeship in our business, pro­
vided cash, equipment, and most
of all, our time . We even offered
bonuses for getting a ham ticke t
and upgrading.

What was the resul t? My son
ran off to California. The parents
of an apprentice th reatened to
sue me for allegedly using an
idea which I had seen published
years before . Another apprenti ce
quit and tried to switch our cus­
tomers to another comp any. And
soon.

You 're right about training the
dog; but he hasn 't learned to copy
5 wpm yet! As for the children and
their generat ion , my wife and I
don't know that anything more we
could have done would've made a
di ff erence. What we do know ,
however , is tha t when we put
away our checkbook- that made
a difference!



FEATURES
• Easy to use and a snap to

Instal l

• The best and most e)(eit­
Ing video stabi lizer in the

rrnuket

e s te te -c t- tne -Art Micro-

chip Technology

. 1~ automat i<:

. WOfllson all VCRs& TVs

e Similar un its sold else-

where lor S99

• Light weig ht & c:ompaet
. Uses a standard 9 Vo/I.

battery ~asts 1 · 2 years);
battery not included

. Fast Shipping

. Air Shipping Available

. U NC O NDITION AL 30

days money back

guarantee

e 1 year warranty

Special

$4995
ea

DIGITAL VIDEO STABILIZER
REMOVES Al l VIDEO COPY PROTECTION

W hile watch in g re n ta l

movies , you will notice an·

noyi ng periodic co l or

darkeni ng , c:oIor shitt, en­
wanted lines, flash ing or

}agged edges.This Is caused
by the copy protection jem­

ming s ignals embedded in
the video tape , such as Mae­

rovision copy pfOtect ion .

THE DIGITAL VIDEO STABI·

L1Z ER C O MPLE T ELY

ELIM INATES ALL COP Y

PROTECTIONS AND JAM ·

M IN G SIGNAlS AND

BRING S YOU CRYSTAL

a...EAR PICTURES.

WARNI NG
THE DIGrTAL VIDEO

STABIUZER IS INTENDED

FDA PRtVATE HOME USE

ONLY. rrIS NOT INTENDED

TO COPY RENTAL MOVlES

OR COPYRIGHTED VIDEO

TAPE S THAT MAY
CONS TITUTE COPYRIGHT

INFRINGEMENT. ($ 4 p & h )---_._- -_._----_....._---_._-_._-_._- - - -
ToOrd er: Visa, MIC, COD M-F: 9-6

1-800-445-9285 or 516·5 68·9850
sea Electron ics Inc, Dept. eS9
581 W.Merrick Rd Valley Stream NY 11580

CIRCLE 178 ON READERSERVICE CARD

CIRCLE 268 ON READERSERVICE CARD

.. .... .... PRESENTING ........ ..

CABLE TV
DESCRAMBLERS
......... STARRING .........

.JERROLD. HAMUN. OAK
AND OTHER fAMOUS MANUfACTURERS
• F rN~ ST\I(AAAAN1"l' Pf/OGIU'lM "'VAll..NIl~

• lOW'EST Il£TAll / IlIH Ol.ESAU PRICES IN us
• ORO~1lS SHIPPEO FROM s rOC K WITHIN 14 HOURS

FOR FREE CATALOG ONLV 1-800-34 5-8 9 2 7
FOR All INFORMATIO N 1-818- 71 6- 591 4

$1 95 h <:h BLA CK or BLUE
AR RL LOGO Add $1 00

13 0 Z GLA SS MUG AVA ILABLE
cneoa Payable To Co mpany l OG O's and

TODD SKOGEN Custom Ordtm . Welcome
P.O. Box 3025 Write or Call 'or Quote.
Fox Vall ey Statio n Add 52.50 Ship. & Hand.
Aurora , IL 60504 IL RES, ADD 6.75..... TAX
(3 12) 805- 5972 Allo w 1-2 Weeks Delivery .

'We guarantee the reliability of everything we sell
with a comp lete performance and function check.
'We oller complete and efficient service on every­
thing we sell with quali ty Factory Servic e parts .
· We have bee n servic ing the amateu r radio commu­
nity for eig ht yea rs and hav e 1000's 01 sat is fied cus­
tomers across the country .

Call us for a quote before you make you r next equ ip­
ment purch ase,

(407) 879-6868
FAX (407) 878 ·886 6
INTERNATIONAL

RADIO AND COMPUTERS, INC.
751 South Macedo Blvd .
Port St. l ucie, Fl 34983

* REMEMBER *

AVA ILA BLE
FOR MOST
KENWOO DIICO MI
YAESU PRODUCT S

Call or wr it e tod ay for our FREE Crysta l Filter Catalog
that explains w hy our filter s are the best.
II also contains information on our Kenw ood , teem.
and Yaesu monthly newsletters, high performance
radios, Tuning Upgraders. and Bank Cont rollers.

INTERNATIONAL
RADIO ANDCOMPUTER, INC.

ANNOUNCES

Ca ll

Flo r id a 33607

o FREE Catalog

PACKET
CONTROLLERS

• Advanced Tecflno[ogy
• Enduring Value

Announcing the next gen­
eralion of pack et controllers
for the seriou s ope ralor!
The new inboard PC-320
(shown) , is designed to work
wit h all PC/Xl, PC/AT, and
Tand y 1000 series co mpu­
ters. The TN C-320 outboard
co nt roller offers many of the
same high qu al ity features!

PC-320

$2 0 9 9 5

TNC-320... ' 194.95
(Wi red & Tested 1 1 'f ear Wa rra nty )

For complete m lo & so ecmcenons
Ca1f(813} 874·2980 . To Or der. Call

Toll r, _ : 1 -80 0 -223- 351 1
Ma,or crean Car ds Accep ted ,1

PacComm • 3652 West Cyp ress St reet . Tampa.

Please send 0 PC-320 0 TNC -320 0 More Information

PC·320 features
• Dual mod ems lor optimal VHF and HF oper ation.

• Appears as reg ular PC seria l po rt (COM 1-4) - o perates wit h
an y terminal progra m just like an ex tern al TNC.

• Dual Po wered - operates fro m PC o r external power. Contin­
ues co mplete operation even whe n the PC is turned ot t!

• Personal Message Sys tem- the mos t advanced persona l mail­
bo x avail able... in cluded at no eKtra charge.

• Displays on -scree n HF tuning ind icator and simulated 'LEOs'.

Address ~ _

Name ~ ~ _

~--:.~ PacComm-...-... ... .... .......
! PC·320 / TNC·320

I
I
I
I
I
I
II State --- Zip Card#.. . Exp . Dale I

I MONEY BACK GUARANTEE! Add $4.00 shlppmg handling per order. FL reSiden ts add 6% sales tax. I
I~~~~~~~~~~~~~~~~~~~~~~--------~~~!~~~!
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COMPUTERIZE
YOUR SHACK

DATACOM , INT.
BOX 5205

HOllYWOOD, FL 33083
(305) 987- 9505 FAX (305) 987-4 02 6

Cont rol up to eight di gital recre s sim ul t aneously from
your MS-DOS mi croc omputer! Dat aCom . Inc . of fe rs a
seri es of software/ha rdware pac kages that int erf ace
wit h man y cu rrent syn thes i zed r igs. These include:

ICOM 73 5, IC·7Bt , rc-rar. IC·R70 QO,IC-R71 A
Yeesu 747 , 75 7GX. 7 57GXtl , 767,9600
Kenwood TS-4 40 . TS·940. T5 ·140. TS·GSO, 711 . 811 ,

R5000
Datacom c ould n't be simp le r t o instal l. The user
doesn't need to kn ow anyth ing about MS- DOS-the
insta ll ation pr og ram does i t all! After installation, the
user sets t he paramet ers wi th menus.

These packages allo w complete cont rol of these rigs
from tile keybo ard , and more! Data com adds:

· Scan func t ions added to rad ios th at don't
all ow this f rom the front panel .
· Frequency and assoc ia te d info memory limited
only by disk storage .
* Tabu lar scree n d isplay of all of the cha nnels
stored in memory , along with a fUll desc ription of
each, inc luding:

- mode (LSB. USB, FM , etc.I
- eight charac te r alpha numeric description
- signal bandwidth

*contiouously va ria ble scan de lay fr om 100
millisecondS up
- a l ull ·feat ured logging util ity

AVAILABLE fORIBMPC. XT. AT,803$6 256KRAM
1 SERIAL PORT AND 1 FLOPPYMINIMUM

PROGRAMWITHINITIAl LIBRARIES 99.95
R5-232 TOTTL INTERf ACEONLY(NEEDED IF OONT HAVE

MANUFACTURERS I~T ERFACEl

EXTERNALiNTERFACE ALLOWS4 RAOIOS 99.95
INTERNAl PCINTERFACE Wi t SERI"l & 1 RADIOPORT 129.95
SPECTRUM ANALYZERMODULE (CALL FORPRICE)
COMPlETESYSTEMS INCl. RADIO. INTERFACE. COMPUTER.

AVAILABLE (CAl l FOR PRICE)

CIRCLE 147 ONREADERSERVICECARD



Compiled by Linda Reneau KA1UKM

Number23 on your Feedb ack card

NEW PRODUCTS

quencies. The RFP-45 is perfect
for portab le use when AC power is
not available.

The RFP-45 is $100, with quan­
tity discounts. The price includes
your choice of BNC, SO-239/UHF.
or F connectors . Electron Pro­
cessing, Inc., PO Box 708, Med·
ford NY 11763. Sale s Depar/­
menlo (5 16) 764-9798. Or circle
Reader Service No. 203.

E l ect ro n Pr oce s s i n g a n ­
nounces the first battery-powered
receiver preamplifi er, the RFP4 5,
easily tailored to almost any instal­
lation. Housed in cast aluminum
2.5 "x4.5 " x1.5 " wit h improved
ligh tning/st atic protection, the
RFp·4 5 provides 15 dB of gain
from 1 MHz-1 300 MHz, with a low
2.8 dB noise figure. This signal
inten sifi er, powered by two 9V
batteries, covers MF to UHF fre-

ELECTRON PROCESSING, INC.

...... ,./
.. :; . ,... ~. ~..~ .. ,. .. ~

•
, .... ~

$WA6 POwER.'no

Palomar Engineers announces a new deluxe SWR and Power
Meter, Model M-835, which gives accurate readings continuous­
Iy, even during CW or SSB operation. It has four power ranges: 2,
20, 200, and 2000 watts. Both power and SWR are displayed
continuously on 6" light bars with 3% resolution. The M-835
operates from 1.8 to 30 MHz, and requires 12V DC.

The meter sells for $190. The AC adapter is $15. Send for a free
catalog from Palomar Engineers, PO Box 455, Escondido CA
92025 . Tel. (619) 747- 3343. Or circ le Reader Service No. 201.

PRODUCT OF THE MONTH
PALOMAR ENGINEERS SWR

& POWER METER

MODELPE-2P

COMMUNICATIONS SPECIALISTS, INC.

number CT 2320 accomodat es
wire sizes from 20 to 30 gauge .

Price, $95. Nemal Electronics
International , Inc., 12240 NE 14th
Avenue, North Miami FL 33161.
Tel. (305) 899-0900. FAX (305)
895-8178. Or circle Reader Ser­
vice No. 204.

and CW a character at a time.
Runs under MultiFinder. You can
send FAX images to the printer
without changing cables.

MACKRATT with FAX works
with the Macintosh 512K, 512e,
Plus, SE, and Mac II. Price, $60.
Advan ced Elec tronic Applica­
tions, Inc., PO Box C-2160, Lyn~

nwood WA 98036. Tel. (206) 775­
7373. Or circ le Reader Serv ice
No. 207.

Nemal Electronics International
presents a new ratchet crimping
tool for use in the communications
and computer fields . The tool of­
fers full cycle ratchet operation
with machined dies for precision
crimping and long service life. It
features a pin holder and wire 10·
cator for easy ope ration . Part

ADVANCED ELECTRONICAPPLICATIONS, INC.
AEA announces MACKRATT

with FAX, a computer program for
the Apple Macintosh, to enhance
PK-232 use. MACKRATT, running
the PK·232 in host mode, makes it
fast and easy to use all the power­
ful features of the PK-232. It pro­
vides windows for entering text,
displaying data and fi le transfe rs,
and logging transmissions. Ten
macro keys simplify and speed
data entry. Send Rn y . AMTOR.

NEMAL ELECTRONICS INTERNATIONAL, INC.

memory base specified when or­
dering. Over 1000 combinations
are possible from a single PE-2P.
With added circuit ry, you can wire
the PE-2P for multiple calls. The
PE-2P. powered by + 1O-1 6V DC.
measu res 1.25 " x2 .0 " xO.4 " . A
momentary ground activates the
selec ted call. A 150 rnA output
keys PIT.

Pr ice , $55 . Communica tions
Specialists, /nc., 426 West Taft
Avenue, Orange CA 92665·4296.
Tel . (800) 854-0547 or (7 14)
998-3021. FAX (714) 974-3420.
Or circle Reader Service No. 202.

Communications Sp ec iali sts
announces their new PE-2P DIP
switch programmable Two-tone
Sequen tial Encoder , desig ned
for mou nting inside a radi o . It
leis the opera tor send a single
two-tone sequent ial paging call .
With standard 1- 3 second timing,
th e PE-2P is compatible wit h
Commun ical ions Specia lists SD­
1000 Two-tone Decoder and other
systems, such as the Motoro la
Quick-Call II. 1+ 1. and GE Type
99. You can change the timing to
match other two-lone formats.

Tones A and B are DIP switch
programm ed f ro m a 32 -to ne
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• Pass Band Tuning
• All Band, All Mode

• 49 Memories - . Keyer Standard
• Dual VFO' s
• DTFM Storage
• lights- Bells­

Wh ist les

YAESU
FT 757

FT-411
*TPR fo r Nov . $$$

Minnesota

Satellite City
12581 Central Ave., Mpls, MN 55434

LocaI1-612-754-1200 State 1-800-328-8322 , Ext 176

• HF Including 6 M
• 26 Memories
• All Mode

National 1-800-426-2891

• New Du al Band HT
• RX-138-174MHz

440450 MHz
- TX-14G-150 MHz

440- 450 MHz
• 5 Watts Output on Both Bands
• Full Duplex & 20 Memories

~~

CIRClE 332 ON R£ADEA SERVICE CARD

CIRCLE 36 ON READER SERVICE CARD

• •
The newest systems, parameters , turn-ons, harassment,
and coun termeasures be ing used by and agains t cable ,
wireless. and satellite operators . New origi nal informa­
tion $15.95. Pay TV Vol. 1 $14.95. Volume 2 $12.95.
Experiences wrlh VC $12.95. MOS/M MDS Handbook
$9.95. Build Satellite Systems Under $600 $12.95. Any
31$28 or 61$42. SCrambling News Monthly S24.95fyr.
Sample 53 . Scramb lin g News Year 1 (200 page s)
$22.95. FA EE New Fall Ca talog '

CIRCLE 102 ONREADER SERVICE CARD

!Jp£l,;r!kyJJi':YntJ(fJIDIDiMJ
2OM _ S49 95
I~ M- s.u.95

10 M- $39.95
6 M- $JO!.95
2 M- $29.95
:/ M- $24.95
MdSllS & ..

Balanced J-po le antennas that roll
up smaJlenough lor your pocket Of

br iefcase , yEl( have the pooch of a
lui size han-wave radiator . A grea1
answlil' lor apartmenl owallms or as
a super eme rgency antenna. Don't
eave home without one, beca use
nobody beats these J's- nobodyl

SplllT'OW Hawk Co mmunlc:atioOll ( )
450 Weotfi dd Rd, I S Alpine, UT 84000l YISA

(801)75 6-7842 _

••BATTERIES "R" US.
You've bought our replacement batteries before ...

NOW YOU CAN BUY DIRECT FROM US, THE MANUFACTURER!

MADE IN
THE U.S.A.
SEND FOR FREE
CATALOG AND
PRICE LIST

s-

CUS TO M MADE BATTERY
PACK & INSERTS
Made to your specificat ion s.

KENWOOD INSERTS
PB-21-$13.75, PB-25-$20.00
PB-28-$20.00
ICOM INSERT S
BP·5-$23_oo , BP-3- $17.45,
BP·7, BP-B

YAESU/MAXON
" FNB-10 7.2:>1 @ 600 MAH

FN8- 12 12v @ 500 MAH
" FN8- 10(S) 7.2:>1 @ 1000 MAH

NEW: FNB-12 12:>1 @ 500 MAH
FN8- 12 (S, 12'1@ 600 MAH

_ ... " FNEl-l l 11J2"shanerj

" same size case as FN8-12

NOW : P4W 11v@ 500 MAH $20 .95
FNB-2 11v@ 5OD MAH S20.95

peces subject to c!iange wnrout notice

ICOM
7.2v @ 500MAH

10.8v @ 500MA H

MasterCard and Visa
ca rds accepted. NYS
residents add 8V. %
sales tax. Add $3.50
for postage and
handling .

ICOMCHARGERSAVAILABLESOON

SUPER
7S 13.2v @ 1200 MAH
as 9.6v e 1200 MAH $59 .95

(base char ge only- 1" longer)

SOURCE FOR ALL YOUR COMMUNICATION
BATIERY REPLACEMENT NEEDS.

W & W ASSOCIATES
29-11 Parson s Boulevard, FluShing, N.Y . 11354

WORLD WIDe DISTRIBUTQRS~IIl'S AVAILABLE. PLeASE 1tI0UIRE.

In U.S. & Canada Call Toll Free (800) 221 -0732' IN NYS (718) 961-2103 • Telex: 51060 16795 • FAX: (718) 461-1978
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Amateur Radio Via Satellite

satellite on the downlink receiver.
At the highest S-meter reading,
they secured the dish fast with
elastic cords and vice-grip pliers.
No further adjustments were re­
qui red during the 90-minute Mode
L period.

Many groups throughout the
co untry noted good condi tions
and record numbers of contacts
viaA-Q·13 and RS-l 0. With sever­
al new satelli tes scheduled for
launch dur ing the latter part of this
year and early in 1990, Field Day
next June could be more hectic
and exciting than HF.

AMSAT~NA Annual Meet ing

The 19B9 AMSAT Space Sym­
posium and Annual Meeting will
be held in Des Moines, Iowa this
year. Hosted by the Central Iowa
Technical Society (Cn S) and cel­
ebrat ing the 20th anniversary of
the incorporation of AMSAT, the
event is schedu led for November
3rd through the 6th. The commit­
tee in charge of organizat ion has
arranged for a full weekend of
AMSATactivities with low attendee
cost as a primary objective.

Photo C. Battery po wer with solar charging and Mode L operation with a
four -foot dish at the N5EM Field Daysite near Galveston, Texas . (N5LKJ
photo.)

Field Day Operations

The descr iption of our Field Day
act ivity from South Texas with
Mode l (23 em up and 70 em
down) in the August " Hamsats"
resulted in photo requests from
several satellite chasers contem­
plat ing similar activi ties f ro m
porta ble locations. A few stations
also ope rated Mode L on Field
Day, but with yagis or helix uplink
antennas. The simple fou r-foo t
dish with coffee-can feed provid­
ed our group with remarkable up­
link signals using only 35 watts of
microwave energy.

The feedline, pointed by hand,
was kept sho rt (Belden 9913). Af­
ter aiming the dish in the same
direction as the downlink crossed
yag i, th ey made minor adjust­
ments by monitoring a transmitted
carrier from the dish through the

during a session of A-O-13 act ivi­
ty. Wearing headphones, listen­
ing to the downlink with roundtrip
time delay, and speaking a foreign
language with signals rapidly fad­
ing in and out can be quite a chal­
lenge . Try it somet ime!

Photo B. The Mode L uplink antenna and some of the crew at the N5 EM
Field Day station. From L to R: WA5ZIB, N5LKJ , WB5HLZ, N5EM and
NSHQM.

pro vide an OSCAR posit ion , a
well-known satellite enthusiast is
involved. Examples include Pas­
cal HB9RHV in Liechten stein,
Bani HC1 BI in the Galapagos, and
Pedro CE3BFZ on Robinson Cru­
soe Island in the Juan Fernandez
group. We greatly appreciate their
efforts and the efforts of others
like them .

I~

Andy MacAllister WA5ZIB
14714 Knigh tsway Drive
Houston TX 77083

HAMSA TS Numbe. '4 on you, Feedback card

OX from the Sky
Worki ng OX via satellite is in­

evitable if you make any contacts
at all via AMSA T-OSCAR-13. Pile­
ups are few, even on the " rare"
ones , and conversations with for­
eign stations are more relaxed
than those on HF.

Wo rking 100 countries via satel­
lite, however, is not easy . Two fac­
tors not encountered on the low
bandswork togetherto make SATEL­
L1TE-DXCC a real challenge.

The spec ialized equipment for
transmitting on 70 cm and good
reception on 2 meters for A-()..13
Mode B operation is not common
in many poorer , third-world coun­
tries. The technology for opera­
tion on the shortwave bands is
quite simp le and inexpensive in
compa rison . A dipole an tenna
and an old solid state transceive r
with a battery are all you need to
get a remote location on the air.

The oth er fac tor is interest .
Wo rki ng western Eu rope and
Japan via A-O-13 is as easy as
working New York and California.
Interest is high, equipment is avail­
able, and operators are plentiful.

Sometimes only a few opera­
tors with a keen interest in the
hamsa ts will provide all of the con­
tacts for an exotic location. Opera­
tors like Jon OY9JD , Jean-louis
TR8JLD, and Ron YJBRG have
helped many OX chasers get a
new one.

When a DXped ition takes to the
airwaves, the satell ite operation is
usually secondary or nonexisten t .
It seems that when one does

Malyj Vysotskij

In late May, 4J1FS showed up
on A-Q-13. The previous expedi­
tion to " M-V" Island in mid-1988
was well-documented in a feature
article in the Jun e 1989 issue of
QST, but the earlier group did not
make any satellite contacts. This
time, with only a few days' not ice
and a " FAXed" visa, Chip Margel­
u K7JA, Yaesu USA Vice-Presi­
dent of Marketi ng, came along.
Chip brought an impressive array
of Yaesu HF and VHF equipment ,
including an FT-736R for satellite
operation.

M-V Island is located near the
south end of the Saimaa Canal in
Soviet territ ory near Finland . The
DXpedition team was Finnish, So­
viet, and American, with Chip of
South ern Califo rnia. The Sovie t
Radio Sport Federation and the
Finnish Amateur Radio l eague
sponsored the event.

While part icipating in the CO
WPX contest, the multi-national
group made tens of thousands of
contacts on HF. Several hundred
contacts were also made via A-Q­
13. The FT-736R. rotors, and oth­
er gear had made the trip to the
politically remote location intact.
Chip's signa l on Modes Band J (2
meters up and 70 em down) was
excellent. Anyone who wanted to
catch the new one via satellite had
only to cal t. There was even time
for some casua l conversation with
many enthu sia st ic opera to rs
around the world and especially
with his wife Janet WA7WM B
back in Anaheim.

Photo A shows the impressive
anten na array for the satell ite ac­
tivity. Although the multi-element
yagi was horizonta lly polarized ,
the spin modulation was only pro­
nounced when satellite pointing
angles were not favo rable.

Bori s UW3AX (OSL manager
Photo A. Satellite antennas used for Mirspace station contacts ) got
at 4JtFS in late May for the DX- a firsthand opportunity to expa ri-
peditian to Malyj Vysatsk ij (M-V) ence full-dup lex high-orbit satel-
Island. (K7JA pho to.) lite activity with spin modulation
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" When a DXpedition takes to th e
airwaves, the satellite operation is
usually secondary or nonexistent."

There will be informal gatherings,
presentat ions of techn ical papers,
a banquet following th e annual
meeting, and a Board of Directors
meeting extending into Monday,
November 6. The annual gather­
ing was orig inally scheduled later
in November, but possible con­
flicts with the launch of the Micro­
sats requ ired a change in plans.

The primary hotel is the Hamp­
to n Inn , 5001 Fleur Dr ive, Des
Moines , Iowa 50321. Call 1-800­
HAMPTON to make reservations.
AMSAT reserved the entire hotel
and secured excellent rates for
those m entio n i ng t he RAS
GROUP when mak ing reserva­
ti ons . Th e room rat es inc lude
transportation to and from the Des
Mo ine s ai rpo rt (a f ive-minu te
drive), complementary breakfast,
free lo ca l ca ll s wit h in -room
movies and plenty of free parking.

Seminars , Saturday lunch , the
eve ning banq uet , t he annua l
meeting and the first Board of Di­
rectors session will be held in the
exec utive conference facilities of

the Meredith Corporation at 1716
Locust St reet in Des Moines .
Chartered bus and the CITS trans­
porta tion committee will provide
transp o r t at ion be t we en t h e
Hamp ton Inn and the Meredith fa­
cilit ies (a ten-minu te drive).

This year , sem inars will be pre­
sented in a single-track schedule.
Attendees will not have to miss a

thing . Informal sessions of the
field organizat ion and command
station development program will
be held during the wee hours in
the Hamp ton Inn hospitality suite.

Door prizes are always abun­
dant at the AMSAT Annual gather­
ings, and the subject material of
the presentations is exceptional.
The 520 registration fee includes
a copy of the symposium proceed­
ings. To get more details and an
offici al reg istrat ion form, contact:
Ralph Wallia W0RPK, CITS Chair­
man for AMSAT '89, 12S0 High­
way G24 , Indianola IA 50125. Be
sure to se nd Ralph a se lf- ad­
dress ed stamped envelope . I'll
see you in Des Moines!m

" UNADILLA ANTENNA ~* MA~a~~~~:rJL~!~~oCO .
~ (508) 475- 7831 9am-Spm EST.(508) 474-8949 24HR FAX

W2AU THE BIG'" SIGNAL W2DU

(1:1 &4 :1) Amateur Antenna Baluns (HF & VHF)

Fo r over 20 yea rs, p refe rred by Am ateur , Commercial and
~hlitary Operators. Asse mbled w ith all s ta inl ess stee l ha rdware
and built-in ligh tning arres ter min im izes your TV I, maximiz es
yo ur power .

Transfo rmer Baluns
Formedium power (1000 walls RFminimum) and broadband operation3-40 MHz

W2AU 1:1 W 2A U 4: 1
50lS0 or 7517S0 200lS0 or 3001750

Dipoles, V's Hi-Impedance Antenna
Beams, Quads (ie: Folded Dipoles )

Non-Transfo rme r Baluns
W2DU-HF A W2DU·VHF
1.8-30 MHz 30-300 MHz

3000-9000W w11:1 SWR 2000- 4000W
1S00-5000 W w12:1 SW R 1200-2400 W

Contact Your Local Ham Dealer Toda y!!!
Call or write direct for our informat ional brochure on

our othe r fine products
Traps-AntennaKits-Filters-CenterInsulators-ENOsulatiors'"oCoax; ial Relays

All productscomewitha30 Day Warranty
- NOTICE-

We are the NEW manufacturers of the original
JAMES MILLENN

Products
(508) 47S- 783 1 9am-Spm EST
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FOR DEALER CALL 619
LOCATION
SMILEY ANTENNA co., INC_

~
136-174 '-1HZ

I,

" Qualit y through Technology "

THE SMILEY ANTENNA CO.
THE HAND TUNED PERFORMANCE SYSTEM

FEAT URING POR TABLE RADIO SIMU LA TION TUNING

Exp. Date _

You are a member, or a member-to-be, of
one of th e world' s greatest frat ernit ies-and
73 Magazine is there to help you get t he
most out of it. We do this by offe ring you
fun- the key t o real learning.

Don't take the risk of missing out on all
73 has to offe r. You canhave your issue of
73 delivered to your home every month
for just $19.97 (12 issues)- t hat 's 56%
off the cover price!

A home delivered copy of 73 means
you'll never miss out on all 73 has

to offer!

CA~H~Ll- l ·800·28g·0388

o Visa

Account 11 _

O MC

Signature _

Ofle' v. Hd I", a Ii",,, ed li",o only. Canada add $1.00. t' " cign. $ I ~ _()O , u, fa, c. S.n .m airm" il f'<" y~,,, ( I~

i"",,,,U.S. (ulld" P,o....: .l l,, '" 4-6,,,,,,k>r" r deliw 'y"r l; ' >li" uc.

MailCOUPOll to: 73 Amateur Radio, P.O. l ax 58866, Boulder. CO 80322-8866
SAAE'

O YES' I want to receive my co py of 73 Ama{('ur Radio at home
I every month. Please start my subscription immediately:

PUTALITTLE
EXCITEMENT

IN YOUR HOBBY!

C,ty s tate _ _ Z,p _

o BIll Me 0 Chec k Enc losed 0 Charge m y credit card



The FCC reported that a fire of suspicious origin brok e out on 14,219 kHz on Septembe r
27th at 0150Z. The fire was first thought 10 have been caused by too many California
kilowatts in a pileup calli ng (or trying to drow n out) a DXpedition on that channel.

An FCC spokes man sa id that a careful examinat ion of wha t was left of the frequenc y gave
c lear ind ications that th is was not spontaneous co mbustion , but a deliberately sel l ire-pos­
sibly intended 10 prevent further communications with a DXpedition . Two well-known
California DXers are being investigated. Both had made one orig inal and two safety
contacts with the DXped it ion, so the motiv e may have been an attempt to prevent other
DXers from contacti ng this new cou ntry .

The fire start ed in lhe l os Ange les area and quic kly spread 10 Texas and several Pacif ic
Islands. The fire, which started on 14.219 kHz, also damaged several adjacent chan nels
Only quic k act ion by several volu ntee r OX gl"OlJP5 prevented the gutting of the entire 20m
band.

Bill Pasternak.WA 6ITF has already spearheaded a salYage effo rt asking for donations
from OX groups to help repa ir the extensive damage done. Mone y is despe rately needed,
and fast . If the weake ned superstructu re 0T'I 14 ,219 isn 't replaced quickly. it 's poss ible that
the entire band could cotlapse . All it would take at this t ime would be an ill-advised ARAL
cont est Of the cu mu lative imp act of several Simultaneous DXped itions. This could leave us
with noth ing but a burnt out hole on our dials .

Amateurs are asked by the FCC to avoid goin g within 10 kHz of 14.219 for the foreseeable
fut ure so thei r inspect ors can chec k for clues la the perpetrator. This will also help keep the
freq uency clear for emergency repairs .

Two or three Exira Class DXers have been arrested for scavenging throug h the rubble,
apparently look ing lor part ially burned Hertz wh ich they might steal. With even old, badly
worn Hertz having a market price in the tens 01thousand s 01dollars , it was difficull to keep
the scavenge rs at bay.

West link reponed a 73-poinl drop in 20m stock as a result of the fire. This brought 20m
stock below 1hat of the 2m band for the first time since the sunspots went above 50.

The AA AL, possibly ove r-react ing , issued a bulle tin ask ing their Official Observers to
pol ice the band, requesting all amate urs to avoid using 20m until the FCC feers rrs sare. The
RSGB announced they wou ld cooperate with the ARAL. The REF said French amateurs
would continue to use 20m, that a fire in the US was of no concern to them. Alte r all, few
French amateurs both er to work US amateu rs anyway.

Reports that the PLO had claim ed respon sibili ty for selti ng the fire have been discou nted
bythe CIA.

Wh ite House Chief of Stall, John Sunu nu, assured reporters that President Bush is
deeply concerned and extends his condolences to the famil ies of any amateurs hurt in the
disaster.

20m Fire Breaks Out

has moved into the 313 mess. Glen
and his IARN may be doing some good
now and then, but my experience with
wha t appears to be an all-mout h-no­
ears personality may have bli nded me.
I get the imp ression that he' d like to be
a ham versio n of Yassi r Aratat.

I'll put my money on Ed Ricca K4PT,
who' s been running the Inlernational
Phone Net on that frequency for years .
Ed's an old friend from Brooklyn, back
in late 1945, right after WWI I. I had
many a mid night coffee and dan ish
with Ed and his wife Jeannette at the
W20CL shack in the late'4Os.

I've so far resisted putting my kilo­
watt on 14,275 , start ing a few minutes
before K1MAN, and broadcasting end­
less tapes of stuff of interest to ama­
teurs-a sort of 73 Magazine of the Air.
Let 's see , we could run my last 38
years of edi torials, all read in an enthu ­
siastic way by me . Yo u cer ta inly
wouldn 't want to miss out on a list of all
known hamfests lor the next 30 days,
right? And perhap s a list of the articles
appearing currently in all of the ham
magazines. You won't want to miss
any DXpe dit ion new s, naturally . Then
we cou ld get into commentary tapes
from listeners with their views on my
editorials. All this is well within the FCC
guidelines for legiti mate broadcas ting.

But what if Glen turns on his rig with­
out listening and interferes with my 275
transmissions? Mercy! Well, 1certainly
don't want any hams around the world
to miss my incredibl y important infor­
mation, so the obvious answer is to
have someone at a distance che ck the
channel and, should unintention al in­
terfer en ce co me from K1MAN , be­
cause he " forgot" to check the chan­
nel before broad casting, dev elop , I
co uld fire up a second kilowatt on a
nearby chan nel. I've got several kilo­
watt rigs I coul d get on line he re, each
with a nice sieper dipole for relatively
non -direct ional coverage. I think I can
get more kilowatts on the air than Glen.

Checkout 14,275 and 14,313 and let
me know what you thin k I should do.
Will I serve you best by going on a
DXped ition and skin diving trip to the
Ca ribbean or by zapping a few 20m
frequencies with endless ham-oriented
news broadcasts? Or wou ld you rathe r
have me send 24 hour-a-day RnY in­
formation bulletins on 275? Please
adv ise .

Yes, I know there' ll be a few drug­
crazed or CW brain-damaged old
ham s who will wond er if I' m really seri­
ous . Hey , they oon't give intelligence
tests with the ham exams, right?

Fast Driving And OXing

Some readers have been fussing
with me for driving fast and thus need­
ing a radar detector. After all , they say ,
if you drive slower you' ll still get there,
it' ll just tak e a few minutes longer. And
besides, everyone knows that speed
kills, right?

Rath er tha n buying a knee-je rk
agreement with all that, I prefer to ap­
proach the prob lem with reason . I've
put over 120,000 miles on my Toyota
van in the last six years- that' s 20,000
miles a year, Okay, if I stay within the

they und erstood what 's involved .
With all due respect to the League­

and I can understand their anger and
fru stration ove r what 's happe ned ­
their approach of confro ntation with
the group which has the power to elimi­
nate our hobb y, seems ill-consid ered.
What we need is diplomacy, not an ex­
pensive and winless war. Yes, there 1
go , bad-mouthing the ARRl again.
And right afte r they sent me a beau tiful
50-year membership plaque, too ! What
an ingrate! Let me put it this way, do
you think the League is goin g the right
route to sue the FCC instead of try ing
to use dip lomacy? Leave my opinions
out of th is entirely. Forget 'em. What do
you think?

Hey , I've been supportive of the
ARRL no-code plan , haven't I? Well ,
yes, I have hint ed that their plan falls
about 99% short of the target, but at
least they 're shooting in the right dir ec­
l ion, even if they're using BBs when we
need a Stinger missile.

Th e 14,313 Mess

Speaking of missi les, we seem to
need some help on 14,313 kHz. I've
bee n try ing to find out what's going on
there, but the repo rts are confus ing. I
qather there are several nets aroun d
the world which time share the chan­
nel. But for som e time they've been
compla in ing about getting jammed
by KV4FZ, who seems to have earned
inte rna tional co ndemnation for his
efforts . Pity, cuz Herb used to be one
of the good guys, but that was a long
time ago.

Even worse, Glen Baxter K1MAN, a
chap I cannot des cribe easily in a fam i­
ly magazine, app arently not satis fied
with the enemie s he's made on 14,275,

much trouble to care ." T hat' s a quote
from West link, by the way. Seco ndly,
the " March" did have the intended et­
lec t of further aliena ting the FCC, the
group which has the power of life and
death over amateur radio. Just what
we needed, a further angered FCC.
And what great timing. just as the new
co mm iss ioners are be ing sworn in !
The " March" was a disaster in concep­
t ion as well as execution . Great work!
And no, the ARRL did not think up th is
debacle.

What should we do? I suggest you
tak e a good look at the list of firms and
clubs who have supported the NIAC
approach and get afte r those who have
so far refused to invest $100 toward
protect ing our futu re. Once the new
Bush appointed comm issioners are in
place, we nee d to have an industry
team meet with them and bring them
up to date on the critical impo rtanc e of
amateur rad io to our coun try, both as a
source of engineers and tech nicians,
and as a resource in time of emergen ­
cy. Check the 73 ad index for NIAC
supporting firms.

Demonstrating in front of FCC of­
fices and suing the FCC aren 't like ly to
hel p preserv e our bands. Talking rea­
son will generally beat the heck out of
threats and pun ishment. There are
some good posit ive reasons why the
FCC should be workin g with us toward
reb uilding our growth, but without any
dialog everyone will likely be a loser.

I've had enormous success in the
past with making appointments with
the commissioners , flying down for
the day and sitti ng down with them
for a co u p le hours . I ' v e always
fou nd them hung ry for informat ion
and i n te re ste d i n he lpin g , once

Continued from page 8

and homeless prob lem. Th is would put
hundreds of thousands of bureaucrats
out of work, cui our unemployment rate
substantia lly and make il possible to
reduce taxes. It hasn't a prayer.

Drugs

Ditto my fiendish plan for solving the
drug situation . This would quickly cut
the American crime rate about 75% ,
putt ing po l ic em en and lawyers in
unimag inable numbe rs out of work . It
would v irtually de stroy organized
crim e . It would wreak ha voc with
Col omb ia , Peru , Pan a m a , m an y
Caribbean co unt ries and devastate
South R or ida. It would force black kids
to reconside r school as a career path . It
would also cut the heck out of dona­
t ions to Congress. Let's not upset the
boat w ith any new approach es to
dr ugs. l et 's send troops 10 Co lombia.
Let 's co ntinue to say no-no to our peo­
ple who are an xiou s to louse up their
lives with drugs . And ret's make sure
there's so much money to be made
that we have an unending sou rce of
criminals 10 feed our "justice" system.
It' s bette r to spend 535 ,000 a year
keeping someone in prison than to give
him $25 ,000 to do noth ing exc ept keep
ou t of trouble , right? No, I' m not sug ­
gesting that as a solution to anything­
it 's just to sho w how ridicu lously we
oft en spend our tax money.

As a five year goa l I've dec ided to
see what I can do abou t Ihe music in­
dustry . It's a mess. Six international
meq acorp oratlcns have managed to
organ ize a cartel which has 96% of all
m us ic (record ) sa les . That leaves
about 10,000 independent record com ­
panies (indies) which are spli lling the
remaining 4% . That stinks.

How can I fight these multi-billion
dollar international co mpa nies? By
getting the tho usands of indies to coop­
erate and fight tog ether . So I've formed
a group of about twenty new compa­
nies which will atta ck the cartel prob­
lem on every side . Each will get the
indies to cooperate in some speci fic
area. One will help get indies more air­
p lay on the radio. Ano ther will coo rdi­
nate their PR effort s. Anoth er will get
them more cove rage in newspapers.
Another sets up a mai l orde r co mpany
to handle hard-to-find CDs and cas­
settes. Anoth er will act as a completely
new type of distributor to get indie mu­
sic into your local record stor es.

If I see any clear signs tha t ama teurs
are at all serious about want ing to save
the hobby or that the ham industry is
will ing to cooperate for th is goal , I'll be
de lighted to he lp in every wa y I ca n. In
the meanwhile I'm making notes for a
book on how amateu r radio wa s lost,
and wha t this loss means to America's
future.

The Sav e 220 March

Unless you 've bee n hiding under a
rock, you ' re aware of the recen t " Great
March to Save 220." W ith less tha n
150 hams bothering to partic ipate, the
term "great" may be an exaggeration .
The " Great March " had two results­
first it showed that " most ham s aren't
alarmed if their bands go away. It's too
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'HUGESHORTWAVE
CATALpG '

~ Communications Receivers
Japan Radio, Kenwood,

. leomand Yaesu. '
~ Portable Receivers .

Grundig, Sangean, Magnavox,
Sonyand Panasonie.

)0 Antennas'& Headphones
~ Tuners, Preamps and Filters
~ VHF-UHF Receivers
~ Radioteletype Equipment
~FacsimileEquipment

~ Books & 'Accessories

RC·1000 IFrom

REPEATER ~~c~~uter
CONTROLLER Concepts

• Repeater Control • Autopatch
• Complete RX-TX-Phone Line Interlace
• Intelligent CW 10 • Auxilary Output · Easy
to Interiace • Remote Baserrape • Reverse
Patch • Tailbeeps • 12V AC/DC Operation
• DTMF Decoderwith Muting • Telemetry

Response Tones · Programmable COS
Polarities · Detailed Application Manual

with schematics • gO-Day Warranty

Wired & Tested w/manual ..... $239 .95
Distributed by:

Communication Concepts
SOBMillstone Dr. I Xenia, OH 453B5

1;;",£0:" 513-426-8600 [ V/~']

Send
$110
~

Universal Radio
1280 Aida Drive Dept. 73
Reynoldsburg,OH 43068

I - * OMAR ELECTRONICS * - -I
FOR ALL YOUR AMATEUR NEEDS

I SPECIAL PRICES on all I
I MFJ PRODUCTS * A.R.R.L. PUBLlCATtONS I

and other Ham Radio equipment!

I CEI 404-760-8846 r )] I
I OMAR ELECTRONICS .OmarPupoWA8FON I
~650HWY.E8NESuiteC. Loganville, Ga3024~

Multiband AntennaPacks
"EmergcnCYPaCksCOnrainT .-

QRV All Band kie k-proof wx-scaled
multi-band Dipole -V·Slop er antenna,
7(1003.'1[ feedline, Quick Launch sys­
rem, ro tpro of dacron supp ort braid,
4-0 p Tech Manual. Co mp lete. Ready
fo~ Act ion . One person installs in 15 1f.·~~g S 89.
rma utes. l. fopack$l Add $10 S &. H.

Fastest Antennas \it
in the West A nten nasWest

Box50062--5, Provo, VI M605 (SOl)373-8425

CIRCLE 90 ON READER SERVICE CARD

CIRCLE 348 ON READER SERVICE CARD

TELESCOPING ANTENNA MASTS

P,O , Box 900
216/682-7015

Will-Burt Company
Orrville, OH 44667

Extended heights to 50 feet
No guy lines <,

Normally retracted to conceal
antennas from view or high winds
Ex tended or retracted in two
minutes

• Operated by compressed arr ­
30 psi

• Compact lowered height for
servicing antennas

• 120-lb. nominal payload
capacity / 10 square feet

• No concrete foundation required
• Quality design and rugged

construction of 6063-T6 anodized
aluminum with stainless steel
fast eners

I:
"

W ILL· BUR T

CIRCLE 363 ON READER SERVICE CARD

Satellite Helper "
Polar ' Great Circle ' Rectangular Graphics

Ground Coverage · Views from Space
MirageJKLM Rotor Interface Control

Schedules - Windows ' Sun & Moon too!
$59.95 Ppd

Satellite Pro '"
Allof theaboveplus...

3-D Perspective Views of Earth and Satellite!
Up to 30 Satellites and 20 "Window" Locations

Ground Track - Overlays · Squint Angles
Math Co-Processor Support - Disk Saves

Advanced Macintosh Interface
$99 .95 Ppd

Requirements: Mac Plus, SE or Mac II
SASE for complete details

MacTral{' Software
P. O. Box 1590 Port Orchard, WA 98366

(206) 871-1700

Acomplete stowscantelevision station for your
IBMPCor compatible. Send and receive images
in up to 10shades of gray dependingupon your
graphics cardandprinter.
Includes:

Demodulator Modulator 75Page Malual
Software TutorialCassette

Requires:
Hamtransceiver PCwith640K Parailei Port
Graphics Card Tape Recorder Serial port

SIowSC<rlFormats: 8,1 2,17.23,34,36,48,72 sec.
e ' ? '""-"11
li~~,.

PC Slow Scan $149.95

SATELLITE
TRACK ING

with your Macintosh!
Don't miss out on the new Microsats !

CIRCLE 244 ON READER SERVICE CARD

CIRCLE 105 ON READER SERVICE CARD



UNIDEN HR2510 POWER MOD UPDATE
Due to a techni cal inaccu racy in my original test set-up , the PEP power

levels on pag e 48 of Sept. " 73 Amateur Radio"were erro neous. After revamp­
ing the test bench equipment . and testing the new wattmeter against a Bird 43,
the findings are as follows: in modified radios, 2-3 watts car rier, and 10-12
walts PEP average increase over the stock peaked-out radios. Therefore, the
orig inal goal was reached, l.e. more power with better aud io, and less stress in
the AF output section.

I sincerely apologize to everyone who may have been inconvenienced by
the original results printed . With regards to all , M.T . Stacey , KC4HGH.

sp eed l im it arou nd Peterborough ,
where I do most of my driving , I'll may­
be be able , on better days, to average
30 mph . That's 660 hours a year on the
road.

If I just pep that up to a 40 mph aver­
age it' ll take me 500 hours a year-a
saving of 160 hours. That 's fou r wor k
weeks ! In other words, by pushing a bit
I'm able to get in an extra month of
work mor e than my dawdling neigh­
bors. That isn' t the only way I save
time, but people are always asking how
I can get so much done compared to
most other peop le. By not wast ing as
much time , that's how.

If I push the van a bit harder I can
average 50 mph , cutting my driving
down to 400 hours a year - saving an­
other hundred hou rs-two an d hal f
more wee ks of work. So I try to average
about 50-an d succeed pretty well ,
thanks to my radar detector.

Now how about the danger of driving
fast? As I recall , over 85% of the fatal
acc idents happen under 40 mp h.
Thus, by never driving under 40 mph
I'm able to cut my chances of having a
fatal accident by 85% . I like th ose
odds-like 'em a lot. Since 65% of the
accidents invol ve alcohol, and not only
do I not dri nk, thereby cuttin g out at
least half of that kind of possible acci­
dent, I drive very defensivel y, makin g it
di fficult for a drunk to hit me, even on
my side of the road. Several have tried.

Driving faste r also has the benefit of
exposin g one to the dangers from other
drivers for a shorter tim e. Let 's not re­
duce that to absurdity by going through
intersectio ns at 100 mph and hoping
forthe best.

I save time many oth er ways . I watch
more TV than you may think I do, cut­
ti ng the time by ta ping every thi ng.
Thus I speed th rou gh the program
openings, comme rcials and closings ,
gett ing me down to around 4S minutes
per hou r program.

Shaving in the showe r saves a few
minutes a day, plus I get a far more
comfortable shave. A few minutes a
day - big deal, right? If I save just sev­
en minutes a day by changing small
routines like that , I've got an extra 40
hours a year - an extra week for work or
even a ski tr ip that you don 't have.

By havlnq an office at home where I
do most of my writing , I save on com­
muting time. Oh, I have to drive to my
publ ishin g offi ces a couple t ime s a
day-a six-minute trip. In good weath­
er I do it on my Yamaha scoot er, which
is a bit faster than the van. In the van I
get double use of the time by reviewing
new CD releases wh ile I drive.

How much time could you save by
reall y paying atte ntion to it? If you
aren 't by nature a fast driver you proba­
bly shouldn't save time by dr iving fast.
But there are plenty of ways you can
save time when you give it thought. If
this just means being able to watch
another sitcom a day, why bother? But
if it means being able to start a small
business at home which could eventu­
ally make you indepe nden t. .. ? All it
takes is an idea and th e guts to give it a
try . So let's not hear the old saw tha t
you don 't have time . . .okay? The least

you can do is read a few more books
and magazines, thus addi ng to your
work skill s and makin g you a more in­
teresting person to talk with on the air .

If you have enough money to buy all
the ham gear your heart desi res, then
save tim e so you can get a signal on
through a ham satellite- now there 's a
real challenge! Or how about setti ng up
a 220 repeate r cro ss-banded to 75 me­
ters so Novices will be able to join in the
round tables ?

But, Is It Legal?

A recent letter said that many hams
who apparentl y live very isolate d lives
are unaware that it is completely legal
for No vi ces (or any other class li ­
censee) to be repeated on the low
ban ds and make cross-band contacts.
Preserve us from the Nervous Nelties
w h o wr i n g the ir hands i n an­
guish .. . "Golly , do you really think it's
legal? Maybe we better get a letter
from the FCC saying it's lega l before
we do that."

For the tenth from last time , if you
don 't know the ham rules yet , then
please read 'em so you will. The basic
law of surviva l with the FCC is simple: If
it is n ' t p rohibited, it' s legal. That
means if you aren't sure about it, go
ahead and do it until you get an official
compl aint from a mon itor ing station­
whi ch is most unl ikely because th e
FCC doesn 't bothe r mon ito ring th e
ham bands much these days. Perhaps
it 's too depressing. If you do manag e to
get a citat ion , you can apologize-if
they can cite an actual rule against
what you've been doing . The positive ly
worst th ing you can do is ask first. You
certain ly should know enoug h about
b urea uc rats by now to know tha t
they're never goin g to risk the ir careers
by making dec isions whic h cou ld ever
be challeng ed. So when you ask, the
answer will always be the same: no.
Then someth ing which might never
have been questioned be cause it
wasn 't prohibited is now illegal. Don't
ask. And if you have a friend who in­
sists on asking , con vince him to do it
your way. Use force , if nece ssary.
Whatever force it takes .

If you do take this time thing serious­
ly and free up previously wasted time ,
may I suggest for the umpteenth time
your finding a youngster to Elmer? I
can' t help but th ink of Bill Wel ch
W6DDB and his wife Marie W6JEP,
who ha v e b ro ugh t t h o us ands of
Novices to our hobby. As far as I know,
no one even comes near Bill and Marie
in developing and licensin g Novices.
But it' s worth trying to beat th em.

The new Novice vo ice privil ege s
seem to be making a difference , so let's
take advantage of this and build mo­
mentum . If you have a radio club in~
area- and most of you do-it' s time to
start going to meeti ngs again and get
the club in terested in bri nging in
Novices and setting up Novice classes.

If the club repeater doesn't have an
input in what' s left of the Novice 220
band, get it set up so they can work
each other on 220 and also get through
to the 2m repeater . A cross-band sys­
tem to the lower bands is more difficult,

but will be great fun-and not just for
the Novices.

Back before the FCC made it illegal,
myWR1AAB repeate r cross-banded to
10m and made it so hundreds of New
England Techs were able to work all
around the world. When the FCC out­
lawed it, I organized an FCC oral hear­
ing ( 1974) , b ring in g i n rep eater
spokesm en from all around the country
to testify. This hear ing resulted in the
deregulation of amateur radio, the
largest change in FCC regulations ev­
er-and cross-banding was once more
legal. Thi s triggered the whole FCC
deregulation movement.

If you have some club member s who
don 't want Novices bothe ring them,
see what you can do to bring the cur­
mudgeons around . It's probably too
late to change some . Many people are
so used to being negat ive and sou r that
they are frozen in that mode. They
aren 't much fun at c1UD meetings, at
home , to work with , or on the air. Hap­
py people are not only more fun, they
live longer and are much more suc­
cessful.

Much of life calls for salesmanship­
at home it makes life simpler, at work,
whether you' re on the line with cus­
tomers or managing people, it' s sales­
manship that wins . That's the essence
of " How To Win Friends," a great book
you should get your kids to read, even if
it's abou t 50 years old now.

Salesmanship is finding a way to get
people to want to do what you'd like
them to. It's the only way you can train
animals successfully, and it works just
as well with kids and club membe rs.
I've go t three retired rac ing gr ey­
hounds which are fun to work with. You
can't for ce a greyhound to do any­
thing- they just look marty red and fay
there. But they'll do anything you want
once you've con vince d them it' s just
what they wanted to do. How do you go
about ge tting people to do things?
Your w if e? Y o ur kid s? Your em­
ployees? Your supervisors?

On the air are you fun to talk with or
are you sarcastic and easil y angered ?
Do you tend to be a " no space cadets"
op, a la the infamous W20Y? Or per­
haps an op who gets pleasure out of
jamming medica l emergency nets like
W2BlB did? A sanctimo nious repeat er
contro l op can precipitate endle ss jam­
ming and kerchunking in retr ibution,
makin g life miserable for everyone .

No, you don 't have to gush love over
the air. Just be nice , even when it's
hard to do. When you're frustrated, it's
diff icult to remember to be nice. It's

UPDATES

awful to hear a rare OX station talking
endlessly with someone and not stand­
ing by so you can break in. You know
the band is going to chang e and you' re
going to lose out. Talk about frust ra­
tion!

Or you chance upon a list operation
wor king one you desperately need . A
half hour fighting a pileup to get
through to a OX station is bad for you,
for the others in the pileup and miser­
able for the OX op. It's a lose-lose-lose
situation until you crush or outsmart
the others and get through and make
your silly ten second contact. The
even tual contact is never going to bring
back the hours you've shortened your
life by being frustrated and angry.

Medical science (all too often an oxy­
moron) agrees that negati ve emotions
supp ress the immune system, opening
you to whate ver bug or virus happens
to be present. A study by Dwight Bulk­
ley showed that every illness can be
traced back to a drop in the immune
system's po we r, usuall y triggered
about 33 hours earlier by an emotional
trauma. Oddly enough, he also found
that many accidents could similarly be
traced to a delayed reaction to earlier
traumas. That fender-bender, stubbed
toe or cut finger can be a reaction to
your anger over a net jammer a day
and a half ago.
" There 's much to be said for learning
to avoid things which upset you. I won­
der, if this ever became widel y known,
would it end OXing and contests?

One more th ing , while we 're dis­
cussing ham frustrations. An old time
ham (what else is there?) was con­
cerned about o ur encou raging so
many new Novices . Won't that make
our already full bands even worse? Ob­
viously he hasn 't been reading myedi­
torlats. No, if we can get a few more on
20m, perhaps it'll get more old timers
in a frame of mind to encourage new
communications modes . I explained
how we could easil y develop voice sys­
tems which would permit a thou sand or
more times as man y contacts in the
same band s, with less interference.
T he technology is there , we ju st
haven't bothered to develop it. Per­
haps we're waiting for the Japanese to
do it for us.

Though most of the Spark-Forever
hams have won thei r Silent Key certif i­
cates, we 're still hearing an occasional
surviving AM-Forev er. When we get
som e new modes going, we 'll start
hearing SSB-Forever and FM-Forever.
Sigh . The upsid e is they'll shorten their
lives and thus not annoy us for long. III

Number 33 on your Feedback card
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Lightning Arrester For Autopatch
«Gas Disch arge Tube shunts phon e line surges to
ground

-Handres up 10 40.000 Amp s!
eThe Best device available to protect Autopatch
equ ipment from lightning damage.

SCAP Autopatch Board
- Prov toes all basic autop atch function s
- Secure 3 Digit Access; 1 Aux On-Ott function, Audio
AGC; Built-in timers; etc . Beauti ful Audio!

- 0/1 inhibit bd. also available
-Write/call for details and a data sheet

SCT410B
Transmitter Assy.

- u sed w/SCAP board to provide " Reverse Patch"
and Land -Une Control of Repeater

-lncludee land-line " answering" circuitry

- 10 Wts , Output, 100% Duty Cycle!
- wnnstands High VSWR
- True FM for exc. audio quality
-Desiqned specif icially for con tinuous rptr . service.
Very low in "white noise ."

-Spurious - 75 dB, Harmonics - BOdB .
- With .0005% precis ion grade xtal.
-BA-30 30 Wt. Amp bo ard & Heat s ink, 3 sec. L.P
fi lter & ret. pwr. sensor.

- BA75 75 Wt . un it also available

SCT110 VHF Xmtr/Exciter Board

RPCM Board

SCT 41OBUHF Transm itte r Bd. or Assy.

«Similar to SCT110, 10 Wts . nom.
»mctu aes " on board " proportiona l Xtal

Osc.lOven circuitry for very high stability!
- BA-40 40W. UHF AMP . BO. & HEAT SINK

SCT110 Transmitter Assembly
-SCT110 mounted in shielded housing
«Same as used on SCR 1000 & 200QX
«Completely assmb ld. w/F .T . caps, S0239 conn.
-1 0, 30, or 75 WI. unit.

ID250A CW ID
& Audio Mixe r Board

etmpreved! Now includes "audio mute"
circuit and " Emergency Power 10"
option.
- 4 input AF Mixer & Local Mic . amp.
-PROM Memory-250 bits/chan nel.
-upto 4 different 10Channels!
-Many other featu res. Factory programmed .

Power Supply Boards

CTC100 Rptr. COR Timer/Control Bd .
-Comptete solid state control for rptr . COR,"Hang"
Time r, "Time-Out" Timet, TX local & remote Shut­
down/Reset , etc.

elncludes inputs & outputs for panel controls &
lamps.

SCP30 HEAVY DUTY 30 AMP
RACK MT. POWER SUPPLY

- 13.8 VDC out. 115/230 in, 50160 Hz.
• 30A @ 700/0 du ly, 25A @ 1000/0 duty.
- Massive 30 lb. Transformer & Heat Sinks .

- High performance. Super versatil e design. To con­
trol any ON/OFF Function at a remot e site via DTMF
Radio Un k.

-uses new high quality Xtal Con trolled Decoder IC,
wlh igh imm unity to fals ing

- n ecodes all 16 digits
- 3 ON/OFF Functions per Main Card. Easily expand-
able to any no . of funct ions w/Expansion Cards.

- Ccde s qutckly field programmable via plug-in God­
ing Cards . Many unique 3-digit codes ava ilable. Not
basically 1-digit as with competitive units .

- Latcneo or pulsed outputs.
- Transistc r Switch outputs can di rectly trigger solid
state circuitry or relays , etc. for any type of con trol
function .

-towPower Consumpt ion CMOS Technology.
5VDC Input. Gold-plated connectors.

TTC300 TOUCH TONE CONTROLLER

- S C P12 12 VDC @ O.3A MAX. OUT.
_ SC P5121 2 VDC @ l A & 5VDC @ Q.4A out.

(l.lA total max. out.)

- SCP51 2A As above , but also w/ - 12VOC@ O.l A

These are professional " Commercial Grade" Units- Designed for
Extreme Environments ( -30 to 60° C.) All Equipment Assembled & Tested.

For 10M, 2M, 220 MHz, & 440 MHz

Spectrum Repeater/Link
High Performance Boards &Sub-Assemblies

Receiver Front-End Preselectors
- FL-6 : 6H i a Resonators w ith Lo-Noise Transistor
Amp (2M or 220 MHz)

-FL-4H : 4Hi a Helical Resonators & Lo-Nclse Tr .
Amp. in sh ielded ho using. (42G-470 MHz)

- Provides tremendous rejecti on of " o ut-of­
band" signals w/out th e usual lo ss ! Can often be
used instead of large expensive cavi ty f ilter s.

- Extremely help ful at sites with many nearby trans­
mitters to "finer-out" these out-of-band signals.

Call or Write for
Data Sheets

Complete Receiver Assemblies
- Rcv r. Board mounted in shielded housing.
- Comptetefy asse mbled & tested . w/F .T. caps,
50239 conn.

-As used in the SeA 1000 . Ready to drop into your
system!

- UHF Rcv r. Assy. Now Available w/Supe r Sharp Fl­
4 Helica l Resona tors. Greatly reduces 1M & " out of
band " interference!

New FL-4 UHF
Helical Resonators

COMPLETE SHIELDED RCVR. ASSY .
VHF & UHF Receiver Boards
SCR200A-VHF SCR450A-UHF
• Totall y Advanced Design !
-8 Pole Front End Fltr. + wide dynamic range­
Reduces Overload, Spu rious Rasp . & Intermod .

- Sens. O.2511V112dB $ INAD typo
eSel. .QdB @ ± 6.5 KHz. ·13OdB @ ± 30KHz. (8 Pole
Crystal + 4 Pole Ceramic Fltrs .

e'B Meter ' , Discriminator & Deviation Mt r. Outputs!
-E xc. audio qualit y! Fast sque lch! w/O.OOO5% Crys ­
tal. ("Super Sharp"IF Fltr. a/so avail .)

• New! 30 KHz B.W. IF Filter
for High Speed Packet.
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Marc I. Leavey, M.D., WA3AJR
6 Jenny Lane
Baltimore MD 21208

RTTYers Speak Out
The readers of this column are a

vocallotl l was both overwhelmed
and gratified by the response to
the survey I published here a few
months back, and I didn't antici­
pate so many responses.

To begin with, and it's no big
surprise, 94% of you are active on
RTTY, with the rest interested in
getting on in the near future . Only
about 30% of you are using me­
chanical teleprinters, however,
with the rest describing various
computer configurations. There
were no responses from those
who were using a dedicated elec­
Ironic RTTY terminal.

RTTY Systems, Software,
and Bands

Among mechanical teleprint­
ers, several of you are using Mod­
el 28-ASR machines, and others
are using Models 28-KSR, 28~RO,
32-KSR, and 35-ASR. Isn't any­
body using a Model 15 any more?

Computers used for RTTY were

Amateur Radio Teletype
even more diverse. While Com­
modore C-64s lead by a few per­
centage points , there are plenty of
PC-XT and PC-AT clones, Tandy
10005, TRS-BO Models I and III,
Apples , Amigas, CoCo 2s and as.
and even an SSB Chiefta in.

With all these systems , it's no
shock that the number of programs
is even more varied . Some of
them, such as the AEA or Micro­
log programs, are well-advertised,
commercial programs. But oth­
ers, such as YAP?, Super RAn,
Mickeyterm , RTTY 1-1, and home­
brew OS/9 terminal programs,
keep many of you on the air.

As to bands of operation, you
are really spread out, with 78% on
20 meters , 64% on 10,50% on 15
meters , 35% on 80 meters , 35%
on 2 meters , 28% on 40 meters,
and about 7% on 12 and 18 me­
ters. Of course, this adds up to
much more than 100% , as most of
you operate more than one band.

Coming Attractions

I asked what you would like to
see in RTTY Loop , and the an­
swers, again , were spread all
across the spectrum. Leaders

were requests for information on
AMTOR, and more construction
and/or modification projects .
We have had some material on
AMTOR, and the several con­
struction projects featured recent­
Iy have just been the tip of the
iceberg.

Other topics you would like to
see include: SWL reception and
bit inversion decoding, packet op­
eration, weak signal techniques,
details on older machines (this in
spite of the apparent dearth of
such machines in use), the histo ry
of radioteletype, getting started in
RTTY, operating techniques,
mailbox access, and software
sources.

Some of you commented on the
difficulties folks are having putting
older equipment, like mechanical
teleprinters no one is using, with
some of the term inal units, such
as Flesher or HAL. Sources of wir­
ing and interconnection informa­
tion on these units are few. While
we have covered some of this in
the past, I don't know whethe r I
have addressed every possibility.
Check back issues of RTTY Loop,
either in the library or by perusing
the RnY Loop Index, to see if the
problem was described . If so,
check that issue; if not, drop me a
note with your specific problem.

Make Docs Simpler

Over the past several years we
have seen an influx of manutac­
ture rs targeting the RTTY market.
The comments and complaints I
received concerned th e quality
of documentation supplied with
otherwise excellent hardware .
It's now relatively easy for new­
comers to ham radio to access
many digital modes using inex­
pensive interfaces. The documen­
tation for many of these devices ,
howe ver , doesn't target entry­
level users .

The manufacturers should ad­
dress this problem by packing
some elementary an d back­
ground material along with the so­
phisti cated literature that comes
in these super-boxes. Even I am
befuddled by some of these man­
uals sometimes! Look for entry­
level info on the setup and use of
these TNCs and data controllers
in future columns.

Speaking of befuddlement, an­
other of you elaborated on the
confusion on the bands between
the 60 speed and 100 speed
crowds. This person felt that the
biggest pain in the neck on RTTY
today is having to constantly
switch speeds just to see what is
happening, and he believes that

we should set 100 speed as the
standard because of the man y
computerized RnYers out the re.

Setting a standard is an excel­
lent idea. On the other hand, how­
ever, if we set a 100 speed stan­
dard , it would shut out maybe a
third of the hams presentl y on AT­
TY and make a great deal of inex­
pensi ve equipment obsolete .
Such equipment often represents
the only viable way for a neophyte
to approach RTTY. Let's hear
from you about this!

Another comment concerned
quite a few Commodore C-64 users
who are using one of the newer
multimode terminal units , and are
generally dissatisfied with the ter­
minal program they are using.
Jack Skubick K8JS suggests us­
ing a public domain program
called THIRDTERM. This menu­
driven program is said to have log­
ical keystroking, support for most
printers, a large capture text buf­
fer , and professional operation
and screen appearance . He is will­
ing to send the program to any
user who sends him the princely
sum of$3.Address it to Jack at 791
106 Ave., Naples, Florida 33963,
and tell him you are interested in
THIRDTEAM, as described in this
month's ATTY Loop.

One final note from the pile . It
appears that Amiga users are on
the rise, with Amiga Users ' Nets
on 10 and 75 meters, as well as
some on 20 meter AMTOA.

Venerable Mode

One of the reasons I published
this survey was to get a sense of
just how active the RnY segment
of amateur radio currently is. As a
facet of the hobby which has its
roots back some forty years or
more, Any predates SSB and
FM on a practical level. Only CW
is an older popular mode. ATTY
shows its age well, continuing to
provide both the newcomer and
old timer with a unique, fascinat­
ing mode of communication for
practical service, such as passing
messages, and strange entertain­
ment with Any pictures and bell
songs. RnY is also a good intro­
duction to the wonderful world of
digital communications.

I hear you , and will take the
cue to cover all this, and more,
in the months ahead . As always,
feel free to drop me a note at
the above address, or send elec­
tronic mail on CompuServe (ppn
75036,2501) or Delphi (username
MARCWA3AJR) . A self-ad­
dressed, stamped envelope will
get you an index to past editions of
RTTY Loop. f,D
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For furtherdetails contactyour local dealer or Orion.

To order call:
1·800·225·5370
In MA: (508) 682-2000
Same Day Shipment!
Money Back Guarantee!
Terms: Visa, MG, Amex;
P'O.'s from qua lified fir ms accept ed.
Add $5.50 for pac king and del ivery

FREE CONTACT EASTCATALOG
Contains thousands of products for testing , repair ing & assembling
elect ronic equipment. Toget your free catalog, call (508)682-2000.

Professional
Tool Case
SPECIAL
$49.95
Reg.~

ModeiARIM5

P.O. Box 9577
Canoga Park,CA 91309
Tel: (818) 888·4927
Fax: (818) 888·5112
Telex: 697·4899

OR-2300

~ORION

~ BUSINESS
INTERNATIONAL, INC.

TM

CIRCLE 3 ON READER SERVICE CARD

-INTRODUCING-
Our High Powered ICE PACK for your ICOM

COMPARE OUR PRICE & VALUE

CIRCLE 295 ON READER SERVIC E CARD

PAICE
$69.00
$54.00
$61.00

ICE PACK
OUTPUT mAh

IC-12 12.5V 700
AF-l 0 9.6V 800
IC-10 9.6V 1000

E.H. YOST & CO.
7344 TETIVA RD

SAUK CITY, WI 53583

(608) 643-3194
FAX (608)643-4439
ASK FOR FREE CATALOG

PAICE
$69.95
$69.95

~

MR.
NICRD

EVERm H.YOSTK69Xl

WE HAVE BATIERIES FOR COMMERC IAL,
AMATEUR RADIO , COMPUTERS, TOOLS, PHONES
AND MORE.

ICOM
OUTPUT mAh

Bp·7 13.75 490
BP-8 8.4 800
N/A

NEED
BATTERIES?

CALL THE EXPERTS

-NEW-
ICOM 8 cell Alkaiine/NICAD battery pack . . .. $23.00

-REPLACEMENT BATTERIES­
FOR ALL YOUR NEEDS

NickelCadmium, Alkaline, Lead-acid, Lithium, Mercury, etc.
CIRCLE 114 ON READER SERVICE CARD
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DEALERS: You r company name and message can con tain up to 50 words for as little as $420 yearly
(prepaid), or $210 for six months (prepa id). No mention of mail-order busin ess please. Director y text and

"~~~"",,, payment must reach us 60 days in advance of publication . For example, advertising for the April '89 issue must ,%:;ij~~~'if
' be in our hands by February 1st . Mail to 73 Amateur Radio , Box 278, Forest Road , Hancock, NH 03449. '

CALIFORNIA
Burbank

Free QSL Cards on orders over $100!! Dis­
count prices on aUamateu r products . Open 7
days a week. Call our Bulletin Board . A-TECH
ELECTRONICS, 1033 Hollywood Way, Bur­
b ank CA 91505; (818) 845 -9203 , (8 18) 846 ­
2298 FAX, (818) 846- 6746 Modem/ B8 5.

s en Diego
Hard to lind parts, surplus electronics, stan­
dard line items. Hams, hobbyists, industrial
pro fessionals-from nuts & bo lts to laser
d iodes...Electronically speaking, Gateway's
got it! M-F 9-5:30 Sat. 9-5. GATEWAY ELEC­
TRONICS, 9222 Ch esapeake Drive , San
Diego CA 92123; (619) 279-6802.

COLORAOO
Denver

Hard to find parts, surplus electronics, stan­
dard line items. Hams, hobby ists , industr ial
prof essionals-from nuts & bo lts to laser
d iodes...Electronically spea king, Gateway's
got it! M-F9-5:3OSal. 9-5. GATE WAY ELEC­
TRONICS , 5115 N. Federal Blvd. 1/32,Den­
ver CO 80221; (303) 458-5444.

DELAWARE
New Castl e

Factory authori zed deale r! Yaes u, ICOM,
Ten-Tee, KOK, Kenwood, AEA, Kantrorucs.
Sante e. Full line of accessor ies. No sales tax
in Delawar e. One mile off 1-95. DELA WARE
AMA TEUR SUPPLY , 71 Meado w Road ,
New Castl e DE 19720; (302) 328-7728.

IDAHO
Pres ton

Ross WB7BYZ has the largest stock of ama­
teur gear in the Intermountain West and the

best prices. Call me for all your ham needs.
ROSS DISTRIBUTING, 78 S. State , Preston
10 83263; (208) 852-0830.

KANSAS
Well ington

We have it! ASTAON, BUTIERNUT, EN­
COMM , H EATH KIT , GORDON WES T,
KANTRONICS, tASER COMPUTERS, MFJ,
RADIO SHACK, TEN-TEC, VALOR ANTEN­
NAS & more. Small town service with dis­
coun t pr ices. DANDYS, 120 N. Washingto n ,
Wellington , KS. 67152, (316) 326-6314 .
Circle Reader Service 263 for more informa­
tion.

• MISSOURI
St . Loui s

Hard to find parts, surplus electronics, stan­
dard line items. Hams, hobbyists, industrial
professionals- from nuts & bolls to lase r
diodes ...Electron ically speaking, Gateway's
got it ! M- F 9-5:30 Sal. 9-5. GATEW AY
ELECTRONICS, 8123 Page Blvd ., St. Louis
MO 63130; (314) 427-6116.

NEW HAMPSHIRE
Derry

Serving the ham community with new and
used equ ipment. We stock and service most
major lines: AEA, Astron, B&W, Bencher,
Cusbc raft , Hustler, ICOM, Kenwood, KLM,
Larsen, MFJ, Mirage, Vibroplex ; books, ro­
tors, cable and connectors, Business hours
Mon.-Sat 10-5 , Thursday 10- 7. Closed
Sun ./Ho lidays. RIVEN DELL ELECTRON­
ICS, 8 Londonderry Road , Derry NH 03038 ;
(603) 434-5371.

NEW YORK
Jamestown

Western New Yor k's finest amateur radio
dealer f eatu r in g ICOM- Larsen -AEA­
Hamtronics-Astrcn , New and used gear. 8
am to 5:30, Sat. and Sun. by appointme nt.
VHF CO MMU NICATIONS , 280 Tiffany
Ave., Jamestown NY 14701, (716) 664­
6345. Circ le Reader Service number 129 for
more information.

Manhan an
Manhattan's largest and only ham and two­
way Radio Sto re. Featuring MOTOROLA,
ICOM, KENWOOD, YAESU , AEA, SONY,
UNIDEN, etc. Full stock of radios and acces­
sories. Open 7 days M- F, 9-6:30 pm, Sat &
Sun, 10-5 pm. We ship worldwide. BARRY
ELECTRONICS, 512 Broad way , New York
NY 10012; (212) 925-7000 . FAX (212) 925­
7001 .

NORTH CAROLiNA
Green sboro

10a.m. to 7p.m. Closed Monday. ICOM our
spec ialty-Sales & Service. Also (to name a
few): Ten-Tee, Yaesu, Kenwood, Bencher,
Sang ean, B&W, MFJ, Alinco, Comet, Sure,
Callbooks, Ameco . Frank N4AZM, Mae
KB4IMX . F&M ELECTRONICS, 3520 Rock­
ingham Road , Greensboro NC 27407; (919)
299-3437.

OHIO
Columbu s

Cent ral Ohio's lu ll-line authorized dealer for
Kenwood, ICOM, Yaesu . Ten-Tee, Info-Tech,
Japan Radio, AEA , Cushcraft, Hustler, and
Butternut. New and used equipment on dis­
play and operat ional in our 4000 sq.ft. store
Large SWL department, too. UNIVERSAL

AMAT EUR RADIO , 1280 A ida Drive,
Reynoldsburg (Columbus) OH 43068; (614)
866-4267.

PENNSYLVANIA
Trevose

Author ized factory sales and serv ice. KEN­
WOO D, ICOM, YAES U, featu ring AMER­
IT RO N , B&W, MFJ , HYGA IN, K LM ,
CUSHCRAF T, HU STLER, KANTRON ICS,
AEA, VIBROPLEX , HEIL,CALLBOOK, ARAL
Publications , and much more. HAMTRON­
ICS, INC., 4033 Brownsville Road , Tre vose
PA 19047; (215) 357 - 1400. FAX (215) 355­
8958. Sales Ord er 1-800-426-2820.

TEXAS
Dallas

In Dallas since 1960, We feature Kenwood,
ICOM, Yaesu , AEA, Butternut, Aohn, ama­
teur publications , and a full line of acces­
sories. Factory authorized Kenwood Servic e
Center. ELECTRONIC CENTER, INC. , 2809
Ross Ave. , Dallas TX 75201; (214) 969­
1936.

Houst on
Hard to find parts, surplus electron ics, stan­
dard line items. Hams, hobbyists , industrial
profes siona ls- from nuts & bolts to laser
diodes...Electronically speaking , Gateway's
got it! M~F 9-5 :30 Sal. 9 -5.GATEWAY
ELECTRONICS, 9890 West pa rk Driv e,
Houston TX 77063; (713) 978 - 6575 .

Sout hw est Hou ston
Full line of Equ ipmen t and Accessor ies, in­
house service, Texas 1/1 Ten Tee Dealer!
MISSION COMMUNICA TIONS, 11903 Alief­
Clodine, Suite 500 , Houston TX 77082;
(713) 879-7764.
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Choice Selection.
Now you can have it all! lake all the qualities )Ou\e come to depend on in
our programmable CTCSS tone equipment Astonishing Accuracy Instant
Programming, Unequaled Reliability; and add full spectrum tone versatilit);
multi-tone capability without diodes, a reprograrnmable memory...ItSour new
harvest of CTCSS tone equipment

The choice is joursl If standard CTCSS EIA tones do not
suityourtaste, selectany32 tonesofyour liking from 15.0Hzto
255.0Hz. And if you change your mind, no problem; the mem­
ory canbechanged in your shop with our HHP-1 programmer,
or at our factory for free. Your working tone is accessed by a
simple DIP switch, so theres no fussing with counters or other
lestequipment

Call today toll-free and find out more about thisfresh newflexi­
bility in tone signalling, and dont forget to ask about multi-tone
switd1ing without cumbersome diodenetworks or binary switches,, .

ItS all brought to market bythe people who introduce the fresh-
est ideas in tone signalling, and ofcourseour customary sameday
shipping and one yearwarrantyappl~

TS-32Pcress El'iOODER-DECODER Based onthetimeproven
TS-32. the industry standardforover a decade. The TS-32P gives you
the addedversatilityofa custom,changeable memorybase. Alow price
of$57.95 makes it an even sweeter deal.

SS·32P ENCODER Based on the equally popular
SS-32 encoder. Available for CTCSS, or audible burst
tones up to 6550.0Hz. Price is $28.95.

SS-32SMPSUB-MINIATURE ENCODER Our
smallestencoderforhandheld applications. Now you
can satisfy that customer that needs to accessmulti-
plerepeater siteswitha radio that has precious little
space inside.At$27.95.the price issmall too.

HHP-I HANDHELD PROGIlAI.IMER For
programmingthe32 memory locationsinanyof
our newprogrammable products, includingour
SD·lOOO Tho-'lone Sequential decoder. The
HHP-I is battery operated for field use. and
will program ANY32 tones from 15.0 to
6550.0Hz in .1Hz. increments. Price is
$199.95. ~ .~

~~
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.16 COMMUNICATIONS SPECIALISTS, INC.

••~~~~~):-~~;~~eF;1~~~~7~~::~~~re U.5.A. I.8oo.854.0547
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cess
ceas
can s
ceas
caas
ceas
can s
cas
cea s

cans
Call $
cans
Ca ll $
Call $
Call $
Carl $
Call $
cans
Cali S
Cal IS
Call S
CalI S
Cal I S
Ca liS
cens

JUN's
ceas
ceas
can s
Call $
ceas
ceas
Call $
Call $
Call $
Call $
ceas
CalI S

cas
CalIS
cess
CaUS

ea"

2299 ,00
1280,00
2279 ,00

499 00
536,00
610 00
351,00

2025,00
576,00

599.95
2449.95
1449,95
949. 95
469 ,95

1999,95
1059 ,95
699.95
459,95

39995
369,95

729.95
599 .95

l BA
699 .95
389 ,95

Li st
S6149

3149 ,95
1149
1699
1199

'99
5091539
4691499

429 .95

' 39

'"<39
«9
509

449 .95
<89

6"9 "

5299.95

SALE
$333,95

729 .95 Call S

LIST
$473.95

$449.00

SPECIAL
IC·lZAT
1.26Hz FM, HI
IC'04AT

SPECIAL
TM621A
22 0/440 DUAL BAND

RZ-l Wjcje band gcvr ,
TS·940SlAT Gen , Cvg Xcvr
TS-44 0SIAT Ge n. Cvg xcvr
TS·140S Gen. Cvg Xevr
TM-55AT 2m- 70em 1.2 GHz
TS·790A 2m - 70cm 102GHz
TS-711AAII Mode Base 25w
TR-751A All Mod e Mobile 25w
TM -231A 2m 45w
TH-215A 2m HT Has It All
TH-25A T 5w Pockel HT NEW
TM·72 1A 2mf7 oem FM Mobile
TM-70 1A 2mf7oem Mobile
TH-75A 2mI7Oc:m HT
TM-431A Compact FM 35w
TH45ATSw Poc ket HT 220 MH z

Fl-76? GX cen.Cvg Xcv r
Fl-757 GX lt Ge n. CV9 xcvr
FL-7000 15m-160m AMP
FT-212RH NEW 2m 45w
Fl_712RH 70em 35w
FT-290A All Mode Portable
FT-23 R!TTMini HT
FT-736A , All Mode
FT-470 2mf70 cm HT

tC·78 1 New Deluxe HF R'll
1C-765 Gen. Cvg Xevr
1C-735 Gen . Cvg Xcvr
IC-751A G@n, CvgXcvr
IC-A7000 25- 1300 MHz Aevr
IC-R71 A 100 kHz.J OMHz Revr
IC·228A1H FM Mobile 25wf45w
IC·28A1H FM Mobile 25w/45w
1G-2GAT 2m 7w HT
1C-900 Six Band Mob ile
1C-3S AT 220 MH z
1C-2SA T2 M
1C-4SAT
1C-48AFM Mobile 25w
IC-4GAT New 6w HT
IC-38A25w FM Xcvr
IC-32AT2m/7Ocm HT

~UN'5

3919 Sepulveda Blvd.
. Culver City, CA 90230

213·390·8003
CIRCLE 272 ON READ ER SERVice CARD

SPECIAL
FT·7476X GEN"L CVG XCVR 5889.95 CALL S

KENWOOD

t I\ICOM\

..,)~
"

For information on
Heath's comple te
line of amateur radi o
products ca ll

\ ·800 ·44·HEATH
for yo ur FREE
Heathkitill catalog.

compute r via RS-232
and you're read )' to call
a fast-growing number
of packet hams.

The HK·21 Pocket
Packet requires only a
single \2 VDC@40 mA
power so urce or as
little as 29mA fro m an
optional HKA.-21-1,
internally mounted 4.8
volt , 120 mAh, NICAD
battery.

The Heathw11K·
21 Pocket Packet -

$219 95 ( Am",",
• net price)

To order, ca ll
\ ·800·25 3·0570

Best to start with.
Best to stay wi th.

Heath Company
Benton Harbor, M I 49022

CIRCLE 186 ON READER SERVICE CA RD

H'I''s, or 'wire a separate
cable into yo ur mob i le
or base VHF or UH F
ri g.Connec t your

~
COAXIAL

~ DYNAMICS,
II INC.

15210 Industrial Parkway
Cleveland, Ohi o 44135
216·267·2233
' ·600·COAXIAL
Telex 98-0630

Service and Dependability. ..a Part of Every Product
See us at Dayton, Booths 401-402

Measure Up With Coaxial Dynamics Model

83000A RF Peak Reading Wattmeter

~ ow receive or
~ leave messages
wi th o ther lo ca l hams
usi ng the 16K Bulletin
Board fea tured on th e
sma llest TNC avail ab le ­
the Heath~ HK-21
Pocket Packet.

TIle BBSoperates
un der your call w ith
simple commands
like Send or Write a
message , Kill a message
and read the File
messages currently on
the system.And th e
IIK·21 Pocket Packet is
full y mcz compatible.

Hookup is easy.
Plug in supplied ca bles
instantly to mos t

Take a PEAK with Coax ial Dynam ics " NEW" Model 83000A, desig ned
to measure both FWD/RFL power in CW
and FM systems si mply and quickl y.
Then wi th a " FLIP" of a switch,
measure " PEAK POWER" in most
AM, SSB or pu lse sys tems. Our
Model 83000A featu res a compl ete se·
lect ion of pluq-In-elernents plus a 2
year warranty. This make s the
Mode l 83000A an investment worth
looking at. So go ahead, take a
" PEAK", YOU'll lik e "WATT" you see!

Contact us fo r your nearest autho­
rized Coax ial Dynamics representa­
ti ve or distributor in our wo rld-wi de
sales netwo rk.
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T X-Ing, contests, pile­~ ups, traffic handling.
When you need to command
attention, you will with the
5B-1000 Linear Amplifier from
Heath. And you'll do it for a cost
that no one else can match.

From our recent DX·pedition
to Taiwan , operators easily
controlled pileups with the
5B-1000 and nothing more than
a dipole antenn a. This means
th at when conditions are tough,
you know you can depend on
your 5B-1000 to lift your signal
above the rest . Whether
you're using a dipole or
stacked monoband beams.

Proven output power
We don't play games by

using old rating methods to
make you pay for input
power you don't get at the
an tenna. What you do ge t is
1000 watt output of peak

envelope power on SSB and 850
watts on CWoEven 500 wa tt
output on RTfY.

On the chance that someone
might doubt our claims, at
harnfests we demonstrate that
with only 80 to 100 watts of
dri ve, our 5B-1000 develops
more output than even the
world-famous Heath 5B-220!

Designed for today, the
5B·1000 offers qui e t, compact
tabletop operation at rated
output. That's only 1.7dB (or
about y, of an 5-unit ) below

the maximum legal power
limit.

"I built it myself!"
Because you build the

Heathkit 5B-1000 Linear
Amplifier yourself,you not only
enjoy cost savings, you have the
unique opportun ity of knowing
your equipment inside and out.

A top quality amplifier, cost
savings, bragging rights,plus
Industry-recognlzed Heathkit
manuals and technical assist·
ance from our licensed ham

consultants, should you ever
need it. An offer that's hard
to pass up.

See the 5B·1000 and our
complete line of amateur
radio products in the 5pring
Heathkit Catalog. Call today
for your free copy.

1-800-44-HEATH
(1-800-444'3284)

Bes t to start with.
Best to~with.

Heath Company
Benton Harbor, Michigan 49022

© 1989. Heath Company.
Hea thkit is a registered

trad emark of Heath Co mpa ny.
A subs td ta ry of zenith

Electronics Corporat ion.



Number 28 on your Feedback card

73,NTERNATIONAL
trauve Radio Conference to estab­
lish criteria for shared use of the
VHF and UHF bands allocated to
the mobile service, the broadcast­
ing service and the fixed service
and , if nec essary, to plan the
broadcasting service in all or part
of Region 3 and the countries con­
cerned in Region 1, to be decided
by the Administrative Counci l af­
ter consulting the Members con­
cerned. (7) An ordinary Plenipo­
t ent iary Confer en ce (Japan ,
1994, five weeks), to be confirmed
by the Admini strative Counci l in
1991.

[Within several of the above
Conferences lie the possibilit ies of
losing or gaining frequen cy spec­
trum for the worldwide amateur
community. It behooves a/l of us
to become known to our country 's
representative of the lTV and
make our desires known. Also in­
sure that your country 's national
ham organizations are aware of
the importance of these confer­
ences . As we gain more tntonne­
tion on the lTV Representatives,
we will put this info on the 73 BBS
(603·525-4438, 30011200 baud, 8
data bits, no parity, and one stop
bit) for your viewing and/or down­
load ing pleasure. You can also
write: ITU , Place de Nations, CH ­
1211 Geneve 20, Switzerland for
more information.-C.C.C. }
. USA. We received the following
in formation about International
Amateur Rad io Network (IARN)
from Glenn Baxter K1MAN .

"The primary purpose of IARN
is to organize the amateur radio
response during int ernat ion al
em ergency commun i cations
crises. The secondary purpose is
to promote the util ity of amateur
radio in all areas, including public
service , interna tional good will,
and education.

" IARN was born on September
19, 1985 with the de vastating
earthquake in Mexico City . Theo r­
ganization has also been involved
in emergency co mmunica tions
with the volcano eruption in Co­
lumbia, the 1986 earthquake in EI
Salvador, the 1987 earthquake in
Los Angeles, the 1988 hurricane
Gilbert hitting Jamaica, and the
1988 earthquake affecting Soviet
Armenia . Man y othe r sma ller
scale emergencies have used the
servic es of IARN. IARN has been
recognized as one of the major
wor ldwide organizations wh ich
manage multination amateur ra­
dio emergency response."

You can get further information
by contacting: IARN, 1 Long Point
Road , Belg rade Lakes , Maine
04918, USA. Tel. (207) 495-2215;

ulation of services, standard iza­
tion of communication equipment
and systems, and telecommun i­
cations development in the Third
World.

Seven Conferences were pro­
grammed by the Nice Conference
for 1989-1995: (1) The Second
Session of the Regional Adminis­
trative Conference for the Plan-­
ni ng o f VHFIUH F Tel evi sion
Br oa d c ast in g i n th e Af rican
Broadcast ing Area and Neigh­
bou ring Cou ntries (Geneva , 13
November- 8 December 1989). (2)
A two-day Regional Admini stra­
tive Conference to abrogate the
Reg ion al Ag reement f or the
Af ri can Br o ad ca sting A rea
(Geneva, 1986), Geneva, 4-5 De­
cember 1989. (3) An extraordinary
Plenipotent ia ry Con fere nce
(Geneva, two weeks) dependin g
on the decision taken by the Ad·
ministrative Counc il in its 1991
session. (4) A World Administra­
tive Rad io Conference on fre­
quency allocat io ns in ce rtain
bands: 2-30 MHz for additional
allocat ions to the broadcasting
service ; 0.50- 3.0 GHz for alloca­
tions to the land-mobile, mobile­
sa tell ite, direct b roadcasting­
sa te ll ite , space research and
space operation services; and
11.7-23.0 GHz for allocations to
th e high -def inition tel ev is ion
broa dcastin g- sat el lite service
(Spain, 1992, four weeks and two
days). (5) A World Administrative
Radio Conference on matters re­
lated to the HF broadcasting ser­
vice , HFBC (Geneva, 1993, four
weeks). (6) A Regional Adm inis-

Calendar for November

edited by G.G.G.

l-National Day, Algeria, Antigua (24th for Zaire, 28th for
Mauritan ia, 30th for Barbados and Benin)

3-Culture Day, Japan; Independence Day, Panama (18th for
Morocco, 21st for Soma li Democratic Republi c, 22nd for
Lebanon, 24th for Zambia, 25th for Suriname, 28th for
Albani a)

4-Flag Day, Panama
5-First Cry for Independence, EI Salvador
6-Green March Day, Morocco
7-Election Day, USA; Octobe r Revolut ion Day, USSR
8-Queen's Birthday, Nepal

l 1-Veterans Day, USA; Armistice, France; Remembrance Day,
Canada (12th for Bermuda, 13th for Great Britain

14-Dynasty Day, Belgium
15-Proclamation of the Republic , Brazil (29th for Yugoslavia)
17- Army Day, Zaire
l 8-National Hol iday, Oman
19-Day of National Mourning, Germany; Latin American Week

begins
20-Revolution Day, Mexico
22-Day of Prayer and Repentance, Germany
23- Thanksgi ving Day, USA; Labor Thanksgiving Day, Japan
30-SI. Andrew's Day, Scotland

nat ional Tel ecomm un ication
Union (ITU), which met for almost
six weeks (23 May-3D June) at the
Acropo lis in Nice (France), drew
to a close with the signature of the
Union's new Constitution and new
Convention on the evening of Fri·
day, 30 June.

Over 1,000 delegates from 143
of the 166 ITU Member countries
attended the Conference, as well
as obse rvers from other interna­
tional organizat ions.

The Conference , which is the
ITU's supreme body and meets
every five or six years, had to
adopt a Constitution and a Con­
vent ion to replace the Internat ion­
al Telecommunication Conven­
tion adopted at Nairobi in 1982, an
international treaty binding upon
the States Members of the Union.

The Con ference also had to re­
view the structures, methods and
resources of the ITU with a view to
securing the operation and de­
velopment of world comm unica­
tions in the 1990s and beyond.
Telecommunications techno logy
has grown more vigorous ly in
th e seven yea rs since th e last
Plenipotent iary Conference than
in the previous 70 years. The Con­
ference was therefore required to
make decisions crucial for the fu­
ture of the Union and international
telecommunicat ions, in the fields
of frequency sharing and use, reg-

Notes from FN42
As we come closerand closer to

the European Economic Commu­
nity and the development of a
more open economic system,
what will happen to prices of ham
radio related equipment ? Bycom­
paring the present prices of ham
equipment and other consumer
goo ds (after conversion to the
Yankee dollar) in the European
area, and like items in the USA,
we can genera lize that the Eu­
ropean-sold goods are one and
one-half to two times (or maybe
even more) more expensive.

It also appears that we are be­
coming more appliance-operator
oriented rather than home-brew
orie nted. With the high cost of
buying the newest manufactu red
ham goo ds, are we shooting
ourselves in the foot? Are our at­
tempts to increase the numbers of
young hams being hurt by the
high cos t of equipment?

For those of yo u closest to that
market, please keep us informe d
on your obsetve tione of the " new
economy" as it deve lops.

Roundup

Australia . From Amateur Radio
(Australia) via Ken Gott VK3AJU,
Feder al Awards Manag er: " Are
the glasnost' and perestroika pou­
cies of Soviet leader Mikhail Gor­
bachov having an impact on ama­
teur radio? I think perhaps they
are ."

Ken reports receiving his R6K
award a couple of weeks ago. Is
that remarkable? Yes , because
the pack age was sent directly to
his OTH , something that wouldn't
have happened seve ral yea rs
ago . They would have been stock-
piled, and posted in bulk at annual
in ter val s t o the WIA Fede ral
Office.

rIt 's very nice to see direct com­
municat ions by more than j ust the
aifWays.-C.C.C. ]

Ireland . Co ng ratu la tions to
Dave Moore EI4BZ, editor of the
Irish Rad io Transm itters Society
Newsletter, on his receipt of the
Arup Cup from the Socie ty in hon­
or of his efforts in producing the
monthly newsletter .

[It's always a pleasure to read a
well -prepared newsletter, and
Dave certainly deserves recogn i­
tian.- G.G.G.]

Switzerlan d. The 13th Plenipo­
tentiary Conference of the Inter-
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FullTH REEYear Warranty.
Proven aYearOldOesigt
Froot panel Status IrKlicator
alerts operator if Nicadca­
pacity is Iow_
Rapid nrtCOOl et'Iarge cycle.
Automatic Sl1Jtoff - never
overcllNges batteries.

GMS403
(3 Progt'3m Slots)

~
. - ,
o o ~ . r.

~O: .

hJtormocallyerases rrerrory
<nl rapidchargesany Nicad
battery up to 15 vets
Greatlyp-oIoogs battev life.
Changing radios. simply re­
progran the Olarger. Never
outdated.
Front porIel Rotary Switch
selects up to three different
useosetebesocketed p o­
Iran rrnlules.

GMS403
(Top Inslde V_I

• NEW PRODUCT'

Simply The Finest In
Battery Charging Equipment

Quality. By Design

KPA5·E board $169
Shouldnl your ATV transmitter be as reliable? Weather
you want to put one in a balloon, RIC model, Robot, use
as portable ATV xmtr, or get one in our ready to go
TX70-1 tor the shack, with P.C. Electronics you see the
best! Companion receiving downconverter board TVC­
2G $49, or ready to go in a cabinet - TVC-4G $89.

SURVIVES 100,000 FT. FALL
KPA51 WAn ATV XMTR ON 434 MHZ WORKED
PERFECTLY IN WB8ELK LIVE CAMERA BALLOON
THROUGH 100,000 FT AND BACK TO CONTINUE
RUNNING EVEN AFTER FREE FALL IMPACT IN THE
MOJAVE DESERT! VIDEO SEEN FOR 300 MILES.

THE ATV TWINS
Hams, Call or Write for our latest catalog of ATV gear!
Transmitters sold only toTech or higher licensed amateurs
varified in latest Callbaok or copy of new license. 5/89 IBContrel Products Unlimited, Inc.

5 Somerset Dr., Coatesville, PA 19320 (215) 383-6395

f .
1: - - - -
CJ . :-

(>:J •o •

GMS403A
{14 Program Slots)

Sere aswr linepo.el GMS403
except itcanaccommodateupto
14 ditterent program modlJles.

ATTENTION GMS .4 03 OWNERS
Jf youown a GMS 403, it can
easily be user upgraded to a
GMS 403A by ordering our
Module Extension Kit

TVC·4G

REC'"
CONV.

$89

Visa, MasterCard

Tom (W60RG)
Maryann (WB6Y SS)

TX70-1
XMTR
$259

(818) 447·4565 m-t Bam-S,30pm pst.

P.C. ELECTRONICS
2522 Paxson Ln Arcadia CA 91006

Salellit
650

ORDERS ONLY 800·321 ·7305
TECH INFO 303-761·7305

Al lied Appliance & Rad io
4253 So Broeo we v - Eng lewood. CO 80110

VISA/Me , oeccc ot e.cee - $ 100 For Lrsl

YAESU • TEN-TEe , NAD525 • GAUNDIG
SONY · MAGNAVO X · AMEAI TAON ' MFJ

METZ • ICOM • OAIWA • KLM iMIAAGE
ALPHA DELTA · FAX/RillY ' KENWOOD

8 ENCHER " ana others

DTMF/steel keys!
sealed gold contacts!

•
P-7V

a f
'
~ I - COLOR All koyboards come 10 BLACK ,
i~ hi OPTIONA L SpeCify DARK BROWN . Contacts

io - j ' if are WATER PROOF/D UST PROOF - Completely
'": ' sell cc nteineu ~ NO RFI _ Simple 3-wlreccneecucn _
N J OtJtput level ad) - WIde OPBl'8tlOg rango 4 10 16 VOC _

I ~ Wide te mperature range -22" to + 16O"F • Su pphed wlth
""_.,...,,..q,. ;~ eistr ucuoos. ecnemeuc. template & hardware

I P-7V 12 KEV VERT. $53" CALL OR WRITE
, P-7H 12 KEY HORIZ. $53" FOR FREE CATALOG

..;. 'J.1_ 1.50"- - - 1- P-SV 16 KEY VERT. $57'

IF YOU BUY, SELL
OR COLLECT OLD RADIOS, YOU NEED...

ANTIQUE RADIO CLASSIFIED
FREE SAMPLE COPYI

Antiq ue Radio's Largest Month ly MagaZine
Ar ticl es - Class if ieds - Ads for Parts & Services.
Also: Earl y TV, Ham Equip., Books, Telegraph,

Art Deco, 40's & 50's Radio s & more ...
Free 20-word ad each month . Don 't miss out!
6-Month: $11. 1-Year :$20 ($30by1 stClass)

A,R,C" P.O, Box 802·E5, Carlisle, MA 01741
CIRCLE 2 7 1 ON READER SERVICE CARD

100 Channels Low, Air,
High, UHF & 800MHz

COMMUNICATIONS
10707 E. 1061h 81. Indpls ., IN 46 256

- Toll Free 800-445-7717 S3
~ Visa and MasterCard -
- (COD slightly hIghe r)
In Ind iana 311·849·2510 Co llec t FAX (311) 849-8194

CIRCLE 355 ON READER SERVICE CARD

• Perfect for base or
mobile . Incl ud es AC
and DC power cords,
mob ile mount hard ware $299.00
and 2 ante nnas.

• Cove rs 27-54MHz,
108-174MHz,4Q6.512MHz
and B30-950MHz.

· 5 Scan Banks an d 5 Search Banks
·25 Day Satisfaction Guarantee
• No Frequencies Cut Out.
• Size : 3W'H x 5o/s"W x 7%"D. WI.: 2 lb . 10 oz....~~



FAX (207) 495·2069 ; 14.275 and flight of the American-Lithuanian
21.275 MHz. Heros , Dari us and Girenas. In

Paul Pauliu kon is KB1TY pro- 1933, the two pilots attempted to
vided us with information on the make a nonstop flight from New
Internat ional Lithuanian Amateur York to Kaunas. Lithuania. After
Radio Net. successfully crossing the Atlantic,

The Internat ional lith uan ian they later crashed in eastern Ger-
Amateur Radio Net meets week- many only several hundred miles
ends on 21.330 MHz at 1500 GMT from their destina tion.
or 1800 GMT, depending on prop- The three yachts successfully
agation. When th e 10 meter band crosse d the Atlantic and arrived in
to Northern Europe is open , the Atlantic Highlands, New Jersey,
ne t th en meet s we ekends on on June 19- 21. From there they
28.444 MHz at 140D-1500GMT. were t riumphantly esc ort ed to

The pur pose of the net is to New York 's South Street Port on
provide an opportunity for radio June 24. During the ent ire cross-
amateurs of Lithu anian descent ing, the Net, composed of ama-
the world over to meet each othe r, teur radio operators in Lithuania
to rag -chew , and to practi ce and in the United States, as well
speak ing th e Lit hua nian tan - as in Bolivia, Israel, and England,
guage. maintained an almost daily con-

Currently the net has about 80 tact with the boats, relaying mes-
members, with a good 15- 20 par- sages and info rmation. Contact
ticipating in the weekend opera- was lost only during several days
tions. Net coordinator is UP1BZZ of very poor propagation.
(No rthern Lithuania n G roup The fol lowi ng am ateurs an d
which placed second in the 1988 club station s par tic ipated an d
CO WW Contest), assistant coo r- contributed much time and effort
dinatorsareN8AUM,N6SFD,and to make thi s undertaking a
G4BYW. KB lTY is the secre tary . huge success: 4Z4KX, CP8AL,

Historic Li th uanian Sai lbo at G4BYW , W1 HN F, WA1J ZS ,
Crossing ofthe Atlant ic Ocean KBl PI, KB 1TY , K2SRK , K3JA ,

The Intern ational Lithua nia n W3 PO A, K3S TM , N 8A U M ,
Amateur Radio Net, founded a KA9 PVD , WSOV E, UPl BZO ,
year ago , volunteered to serve as UP l BWW, UP1 BZZ , UP2BKX,
a message transfer center be- UP 2B H , UP2BR , U P 2 8 L X ,
tween thre e sailboats and shore U P2 B B Z , UP2CS , UP 2BO ,
statio ns during the former's cross - UP2BTE , UP3BH , UP3BK and
ing of the Atlantic Ocean. UP3B M.

Three Lith uanian yachts, Au- Photos A and B show a pennant
are , Oaife , and Lietuva , flying the printed in Lithuania by UP18ZZ
tricolor flag of Lithuania, set sail and distr ibuted to part icipants of
from Klaipeda , Lithuania, for New the net. The front side conta ins
York on May 13, 1989, to co m- the coat-of-arms of Lithuania with
memorate the tragic transatlant ic the in scription, in Lithu an ian,
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out any serious cost increases.
The League owns a small build­

ing in Cape Town accommodating
the Book Shop , aSL bureau, and
SA RL Headquarters adminis­
trat ion .

To move the Headquarters 1000
miles is not an easy task. To meet
the deadlines and conti nue to
provide members with continuity
of service, the delegates appointed
an interim management commit­
tee . The original three-me mber
ber team was enlarged and man­
aged the League affairs until the
results of a national postal election
were declared on 17 June 1989.

During its inaugural meeting
held at the Johannesburg Ama­
teur Radio Cente r (JARC), office
beare rs were elected, and they
made a numb er of far-reachinq
decisions,

In the past, South African Radio
Amate urs had to paste a QSL
st icker on all ou tgoi ng cards.
The se stickers had to be bought
from the Leag ue or the local
Branch at a cost of about US
$0.02 each . The trouble to obtai n
the st ickers, even though the am­
ateur was a member and still " had
to pay to OSL," caused many am­
ateurs to fail to OSL via the bu­
reau . Nonmembe rs foiled the sys­
tem by ge tti ng st ic kers fr om
members .
. A new OSL system was one of
the first " hot potato" decision tak­
en by the new team in Johan nes­
burg . With immediate effect, no
QSL stickers will be required for
members . All outgoing card s will
be checked agains t membe rship
records. Nonmembers receiving
or dispatch ing card s will have
these return ed.

For sorting aSL cards , an inno­
vative solution was presented to
the newly elected SARL Counc il­
lors and accepted: " The Bureau is
now run by a group of handi­
capped people known as the
'Young Adult Learning and Earn­
ing,' YALE, under the superv ision
of Len Silberman ZS6BYE and an
occupationa l therapist. While the
cost of this service is considerably
less than the employment of OSL
Bure au staff , the SARL is also
making a worthwhile contrib ution
to the YALE project. " The first
batches of cards have already
been mailed," Hans v.d . Groe­
nendaal ZS6AKV told our re­
porter.

Novice License for South
Africa Soon? With attention
given in the USA to the no-code
license, South African radio ama­
teu rs are focusing their atte ntion
on the creation of a Novice U-

SOUTH AFRICA

Peter Strauss
PO Box 35461
Northcliff 2115
South A frica

Johannesburg. The delega tes
attending th e annual gene ra l
meet ing of the South African Ra­
dio League voted with an over­
whelming majo rity for the Head­
quarters of the SARL to be moved
from picturesque Cape Town to
the business centre around Jo­
hannesburg , One of the majo r
cons iderations was the lack of vol­
untary manpo wer to adequatel y
manage the affairs of the 2500
members in the Republic . The
general feel ing of the delegates,
who voted for the mo ve, was
that with most amateurs situated
in the Johannesburg/Preto ria
area, better regional representa­
tion could be implemented with-

CZECHOSLOVAKIA

Rudolf Karaba OK3PC
Gogol'ova 1882
955 0 1Topol'cany
Czechoslovakia

Rudy repo rts the results of the
OK-DX Contest 1988. The win­
ners of the single operator cate­
gories are : All Band UA 1DZ, 1.8
MHz UC20 M, 3.5 MHz LZIBB, 7
MHz L.Z1NK, 14 MHz YU1KO, 2 1
MHz UB5IJG, 28 MHz OK3CBU.
The winner of the Multi Operator
All Band category is 3W8CW.

The 1989 OK-DX Contest is the
first weekend in November 1989.

" World Li thu an ian A ma te u r
Radio Net." The reverse side has
the Lithuanian flag, a shield with
the Lithuanian Olympics emblem,
and the words " Lithuanians we
are born, Lithuanians we should
remain. " Interestingly enough,
anyone caugh t distributing these
nat ional symbo ls a yea r ago
would have been jailed . Now they
are freely allowed to print them.

For more information on the or­
ganization, write Paul Pauliukonis
KB1TY, PO Box 32 1, St raffo rd NH
03884 , USA,

[M ore evidence of the wor ld­
wide openness continuing.

-G.C.G.]

Pho to B. Lit huanian Flag and
Olympic Emblem.

PASAULIO lInUVlll RUllO
MEGiJll TlNKIAS

Photo A. World Lithuanian Ama­
teur Radio Net.



Photo C. WAWS Worked All West Siberia Award from the West Siberia OX Club. sent by UA9MA. Again
loosely translated by Bryan NS1B: "(To the award recipient) for successful two-way contacts (observed) with
amateur radio stat ions in the oblasts of Western Siberia . "

W EST~~(£;/ OX
SIBERIA~:~ CLUB

cence. Presently, South Africa
features a full CEPT class I com­
patible license. callsign prefix l S ,
and a restricted license. The re­
stricted license, compatible with
the CEPT class II, permits opera­
tion on frequencies above 30
MHz. The technical exam is iden­
tical for both license classes, but
the l S license requires code at
12 wpm.

Considerable thought has been
given to the creation of a license to
encourage young people of all
races to pass the radio amateur
exam (RAE). The minimum en­
trance level, similar to US Gener­
allAdva nced class theory, was
considered a problem for young
beginners . The bursaries offered
by the South African Amateur Ra­
dio Trust have helped to increase
the profile of the amateur radio
service among young people in
South Africa.

Once a proposal, based on the
experience in other countries with
Novice licenses and locar condi­
tions, has been formulated, the in­
troduction of such a license is not
expected to take long .

Fund·Raising Scheme At·
tra cts Contributors. Recentl y,
the Johannesburg Branch of the
SARL launched a fund-raising
sche me - the Joh ann esburg

Branch SOOClub. Membership is
easy; you just make a one-time
cont ributio n of Rand 500 (US
$200) to the fund . Members re­
ceive a handsome certificate in

recognition of their donation. The
funds are being used to help fi­
nance the move of the national
offices to Johannesburg, and for
the purchase of essential office

equipment, including a FAX ma­
chi ne. Contri buti ons should be
sent to SARL 500 Club, PO Box
13754, Northmead, 1511 South
Alrioa.m

PLUG INTO PACKETI
Simple and Easy.
Here's the eas iest pac ket radio yet,
you don't even have to bu y a TNC
to j oin the d igita l revolution . Just
let your PC do the work. Plug a
PC Packet Adapter into any ex­
pansion slot and get on the air in
minu tes, just like an expert. And
you'l l still be a ble to use the PCfor
other work! Th e complete VH F
syste m is only ' 139.95!

Sophisticated, Too.
When you 've maste red the ba sics,
use the PCe Packet Adapter for
simu lta ne o us dual-band HF/
VHF, rnulticonnect , BBS, TCP/
JP. DXer's Packet Clu ster , 2400
baud (and higher). Even use the
Developer 's Package to write your
own packet application.

Software Included.
Unlike ot hers, DRSI includes all
the software you need . The TIIS
terminal package has split screen,
file save! send , binary file transfer ,
pr int, scro ll, review and more.

2400 BAUD
Many areas are upgrading thei r
packet nets to this higher speed.
DRS!'s M-24 modem for 2400
baud connects simply with no
modifications to your rig and lets
you op era te both 1200 and 2400
sim ultaneously with your presen t
rad io. Step up to this new speed
for just 579.95, toda y!

Call or Write
for complete

Product Catalog

:::e: D R S I
2065 Range Road

Clearwater, FL 34625
ORDERS: 1-800-999-0204

CIRCLE 239 ON READER SERVtcE CARD



Continued from page 13
Tech , be careful when transmitting
near the band edges!

Notes

Those familiar with radio design
may find the Flavorig a bit odd . For
instance , there is no electrical cou­
pling between the oscillator and Q1,
the receive RF amp , and no explicit
mixer. Coupling is performed by
the proximity of the oscillator to the
antenna coil. This method produces
the simplest, most sensitive receiv­
er, and also eliminates oscillator
pulling on strong signals.

Also , the wire coupling wound
around the antenna coil has no
ground connectio n. There ' s more
than enough coupling as it is. And
there' s no tuning cap across the an­
tenna coil. The FET's internal ca­
pacitance, and the coil's own dis­
tributed capacitance, resonate the
coil nicely on the 80 meter band ,
with sufficient bandwidth to cover
the Novice segment without further
tuning .

Tracking of the TX and RX fre­
quencies across the band is much
more difficult to achieve in a super­
het than it is in a direct conversion
receiver. Carefu l alignment ofTC I,
TC2, TC 3, and TC4 will result in
fairly good tracking, but it may vary
by a few hundred Hertz from edge
to edge. Fortunately, you can use
the, RIT control to compensate ,
should it become a problem.

The VFO is very stable aft er
about a 10 minute warmup. If you
hear significant drift or instability,
check that all wires from the oscilla­
tor coil and going to the TIR switch
are kept short and held rigid.

The final transmit amp uses a
power FET. It is very stable with all

but the most extreme SWR. At 13.8 volts ,
output will be about 5 watts. At 12 volts, 3.5
watts . And at 10 volts , a still-respectable 1.5
watts!

When using a longwire antenna with a
tuner, be sure to ground the rig, or it may
become hot with RF . (Yes, 5 watts can hurt!)
Also , avoid long keydown periods, as the
transistor can overheat. The heatsink will get
warm in normal operation, but should not get
burning hot. If it does, consider a larger
heatsink.

Conclusion

Enjoy your Fl;vorig. For such a simple
beast, it works remarkably well . Once you
make a contact on a rig you built yourself,
you may find that '940 gathering dust while
you experience the thrill of pounding out your
call on a 5 watt box ! III

Michael Geier KBf UM writes the " Ask
Kaboom' column. You can reach him at
7 Simpson Court, S. Burlington VT05403.

Source and No.

AS 12~201 , 12-202, 12-203
RS 276·2062
AS 276·2035
Digi -Key BS170
RS 276-2009
RS 276-20 72
RS 276-1718
AS 276·1122
AS 276·561
Dig i-Key P9942
Hadiokit
AS 273·102
Diqi-KeyM7100
AS 272~1 340

AS 272·1337
Digi- Key SW121-ND
RS 276-1363

RS 272-109 (5 in pack)

Parts List
Type

MPF-102
M3819
B8 170
2N2222A
IRF5 11
TLC555
1N914
6.1 V zener
455 kHz
T50 ·2
100~H

10mH
6-50 pF
0·365 pF
3PDT
T0220
10mF

0.1 mF
0.01 mF
0.001 mF
220 pF
100pF
47pF

SpF
18pF
10 pF
33pF
8pF
2pF

1k
10k

1 Meg
220
47k

100
470
100k

cillator on the HF rig. Now , set L2 to the
middle of its range . Key the rig and adjust L2
for maximum output as observed on the HF
rig' s S-meter . You may have to retune the HF
rig slightly, as the Flavorig's oscillator shifts
a tiny bit when keyed .

If you hear a loud rushing noise from the
Flavor ig"s speaker , check the phase of the
connections to L2; you may have reversed
one. If the HF rig ' s S-meter is pegged , dis­
connect its antenna or switch in the RF atten­
uator to reduce the reading.

Now, use the HF rig to transmit a CW
carr ier on 3.695 MHz , and tune it in on the
Flavorig (set to receive, of course), on the
high side (clockwise) ofzero beat. Set the HF
rig to receive , and the Flavorig to transmit.
Key the rig and adjust TC2 until you hear the
tone on the HF rig . Then , set the HF rig to
3.755 MHz, and repeat the procedure, this
time adjusting TC4 (on the back of the main
tuning cap) .

This completes the alignment of the Fla­
vorig. The total tuning range is 3.695 to
3.755 MHz , covering 5 kHz on each side of
the Novice segment. If you' re a Novice or

C106
C107
C110
C112
C113
C1 14

Part

Flavora dio
01,07
08
09
0 10
0 11
U1
D4
DS
X1
L3 , L5
L4
L6
TC1 , TC2
res
82
Heatsln k
C123
C101,C116,C117,

C122, C124
C 102,C103, C115
C10 4,C105,C118,C121
C108,C1 20
C 111,C1 25
C109

All 33 pF and low er ca ps are from the RS 272-806 assortment:

R101,A102
R103 , A114
A104 ,A107, A115
A105, R109
R106
R108, A11 2
R110 , R111
R113

Sou rces : Dig i-Key Corporation , 701 Brooks Ave. South, PO Box 677 , Thief
Rive r Falls MN 56701-0677. (800) 344-4539. Hadio kit , PO Box 973, Pel­
ham NH 03076 . (603) 635-2235.

The key is made from a mi­
croswitch with a lever ann. If you
prefer, any key will do . Don 't use an
electronic keyer, though , because
all the current for the transmitter
pa sses through the key! In an y
event , keep the key wires under one
foot long for best results. It's proba­
bly not a good idea to mount the key
on the radio cabinet , because the
vibration produced from pounding
on it may cause chirp or dr ift.

Tuning Up
Tune-up is very eas y . First ,

mount the rig in its cabinet. Now,
install the batteries, set the T IR
switch to receive, and connect an
antenn a. Turn on the power and set
the volume up about two-thirds .
You should hear some hiss or noise.
Set the RIT tuning cap (TC5) to its
midway point. Set the main tuning
cap to its full y meshed position
(counterclockwise , when viewed
from the front of the radio). Use
your other HF rig in the CW mode
to transmit a 3.695 MHz carrier, at
the lowest possible power level , into
the dummy load . Referring to Fig­
ure 1, adjust TCI until you hear the
carrier tone. Adjust eFTI and IFT2
for the loudest ton e . Now, stop
transmitting.

Set the main tuning cap to the
midway point. Carefully remove
some of the wax holding the antenna
coil to its rod, so that you can slide
the coil back and forth . Pull it out so
that it is just hanging on the end of
the rod. With the plastic end of a
scre wdri ver , slowly push it onto the
rod and listen for signal and/or noise
peaks. The first one is the undesired
image frequency, and the next one is
the one you want. You 'll hear the static and
signals rise dram atically. It' s a prett y steep
peak , and it may take more than one try to get
it just right. When you 've got it, use a daub of
nail polish to hold the coil in place .

Now, set the main tuning cap fully clock­
wise. Use the HF rig to transmit a 3.755 MH z
carrier into the dumm y load , and adjust TC3
(on the back ofthe main tuning cap) until you
hear the tone at about the same pitch as be­
fore. Note: The Flavorig has no sideband
filter . Thus , it receives on both sides of zero­
beat . Be sure to set TC3 so that you hear the
carrier on the same side of zero-beat as you
did when adju sting TCl. At thi s point,
you may wish to readju st 1FT! and eFT2
while listening to signals or noise on the
band , without using the HF rig, to obtain
maximum sensitivity . This completes receiv ­
er alignment.

To align the transmitter , return the HF rig
to receive, reconne ct it to the antenna, and set
it to 3. 720 MHz . Conn ect the Flavor ig to the
dummy load or a 470 resistor , and set the
T /R switch to transmit. Do NOT key the rig .
Adjust TC2 until you hear the Flavorig's os-
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THE TWIN BANDER

DR-570T

The ALiNCO Model DR-570T is a dual band transceiver offering big 'alum 1m a
small package. The independent main band and sub-band operation permi; ~Ul ll

duplex opera tion. The front panel is easy to read and understan d . The L~1!1

display lets the operator know at a glance which functions are in operation. The
built-in duplexer has a single an tenna ou tpu t for a dual band antenna . ALiNCO
has listened to the consumer and in response has crea ted the versatile DR -570T
which is truly user-friendly with minimal effort .

~ALINCO
ALI NCO ELECTRONICS INC.
20705 S. WESTERN AVE., SUITE 104
TORRANCE, CALIFORNIA 90501

Tel: (213) 618-8616 • FAX: (213) 618-8758
CIRCLE 67 ONREADERSERVICECARD

EASY TO OPERATE FUNCTION

LARGE AMBER M ULTI-FUNCTION LCD
DISPLAY
Visible in all conditions. it ind icates ma in and
sub-ba nd frequ encies, freq uency step , "on
air ", "call", "cress", "PRJ", "REV", "r", " ..".
"..", " T ' (tone), tone frequ ency, "M UTE",
"LOCK", "ABX", "r , "BUSY", "F ', 'S/RF
meter", "REV"

• ILLUMINATED FRONT PANEL CONTROLS

• 16-KEY DTMF MICROPHONE
With memor y channel a nd frequency change
up / down bu tto ns.

• MHz FUNCTION FOR BOTH BANDS
One MH z is incr eased or decreased pe r touch

• SELECTABLE DUAL AND SINGLE BAND
OPERATIONS
One tou ch selection wit h pre ssing of twin key

• SELECTABLE BAND MODE (MAIN/S UB)
One touch selection with pressin g of band key

• AUTOMATIC BAND EXCHANGE (A.B.X.!
When in the ABXfunction is active, an
incoming signal on the sub-band will activate ·
an automatic exchange between the mai n band
and the sub-ba nd .

• PRIORITY
The VFO frequency is monitored for 5 seconds
and th en shifts for one second to the selected
priori ty channel (In bot h bands at the same
time).

• DUAL SPLIT sntrt OPERATION
O perat es od d offset ope ration

• BELL FUNCTION

• REPEATER REVERSE FUNCTION

• CALL CHANNEL fUNCTION

• BEEP FUNCTION

• 20 MEMORIES (10 FOR EACH BAND)
Each memory channel can s tore
frequ ency, repeat er offset encod e/ decod e
frequency.

• 4 SCANNING MODES
Program scan, memory scan, band scan and
unique open channel scan (opposite to normal
bu sy scan). Scan stops on a bu sy (or open
channel) channel a nd then resumes
ap proximately 5 second s after stopping even
if the signal is s till pre sent.

REPEATER OPERATION
The DR-570 T can be used as a cross band
repeater.

• IN DEPENDENT
The volume, squelch and control d ial are
independ ently adjus tab le on both bands.
You can store the following information on
both bands at the sa me time. Priority
fun ction , choice of 37 encoding/decoding
sub-tone frequencies.call channel, scan
function (prog ram, memory channel, VFO
or unique open cha nnel scan), memory skip ,
bell function, + or - repeater shift.

FULL FEATURES

• FULL DUPLEX CROSS BAND OPERATION •
Transmit on one band while receiving on the
other band _. telephone style.

• ULTRA-COMPACT BODY
5 'Ii' (W) x 2" (H) x 8 If, " (D)

• HIGH POWER
45 watts on 2M and 35 wa tts on 70 em.
App roximately 5 wa tts low power.

• EXTENDED RECEIVER RANGE
(130-169.995 MH z) on 2M, 144-147.995 MHz
trans mit. 440449.995 MHz on 70 em.
(transmit and receive)
(Specifica tions guaranteed on amateur
band s only . Modifiable for MARS/CAP
permits required )

• SIMULTANEOUS
Receiving on both bands at the same time
Scanning : intermix scan mod es on both
bands a t the same time



A view of Steven K. Roberts N4RVE's book.

Computing Across America

perm anent relat ionships and the reluctance to
give up future options. He acutely observes
the lifestyles and customs prevalent in the
places he visits. Some passages are moving,
such as his first meeting with his biologica l
mother . Some are informat ive , such as his
tour of the Natio nal Weather Service station
in Louisiana , and his description of how he
used the Compuserve online network , Others
are humorous, such as an unexp ected en­
counter with a rattlesnake in New Mexico .

My own decision to buy this book was
influenced by the fact that I had also enjoyed
two other books of this genre. A Wall.: Across
America by Peter Jenkin s, and Blue High­
ways, by William Least Heat Moon . These
books cove r similar territory , both literally
and figuratively-traveling through America
as an adventure, an education, and a rite of
passage . Roberts even stayed in Lake City,
Colorado, which had been made famous in
Peter Jenkins ' book ,

Lik e Jenkins a nd Least Heat Moon,
Roberts acquire s more confidence on his
journey and takes the opportunity to rid him­
self of stereotypes, prejudices, and fears .
Since Roberts ' personality and outlook dif­
fers so much from that of the other two au­
thors, Computing Across America presents
an original point of view _Roberts appears to
have somewhat more of an ego than the other
two authors. He is also more outgoing . He
actively seeks emotional involvement , atten­
tion , and the limelight. He also apprec iates
the possibilities of using technology in the
service of greater freedom.

Steve Roberts is still travel ing and writing,
but now he has a travelin g companio n,
Maggie Victo r KA8ZY W. (She appears
in the epilogue of Computing Across Ameri­
ca .) This book mentions their getti ng ham
licenses , but doesn ' t say much else about ham
radi o . A book such as this wouldn' t be
the place to discuss the technical aspects of
ham radio, but ham radio isn' t just equipment
and technology . It' s also communication­
meeting, getting to know, and working with
other people. In future books, I hope that he
and Maggie share some ham radio stories
with us .

I recomm end this book . Where do you buy
it? If you missed the opportunity to buy an
autographed copy from the author at the Day­
ton Hamvention, you can order it by mail
from Computing Across America Publica­
tions Center. PO Box 2390, Santa Cruz CA
95063 . Softcov er , $9.95 and hardcover ,
$15.95. Add $2 postage and handling per
order. m

KeviewedbJ'A/ida
M. Jatich KA9KA G

Number 29 on your Feedback card

73 Book Review

" Suburbia is not a place; it' s a state of
mind . .. You live in suburbia when the cycle
of work and play becomes dangerously un­
balanced in favor of work." (Computing
Across America , page 3.)

If you' re like me. there have been times
when you' ve felt that your lifestyle is too
confining . Do you spend so much time main­
taining your home, your car, and other pos­
sess ions that it seems those possessions own
you? Does your work really offer you excite­
ment, creativity, contact with other peop le,
and a sense of adventure?

Or do you just wear yourself out , go home,
eat supper, do chores . and fall asleep in front
of the TV? This world is full of colorful
places and fascinating people. Do you feel
you have to wait until you retire to see them
for yourself! If you' ve ever had the impulse
to sell your house and car, quit your jo b, and
travel for the next few years , then you' ll
probably enjoy this book.

Readers of 73 Magazine will be familiar
with Steve Roberts ' articles about the tech­
nical aspects of his tour of the United States.
Robert s' recumbent bicycle ca rries a cornu­
co pia of ham gear, computers, and modems,
together with a stereo , a TV , and other good­
ies, powered by two banks of solar cells and
protected by a sophisticated alarm system.
The current version of his bicycle eve n con­
tains an eight-switch ASCII keybo ard embed­
ded in the handlebars . Robert s can actually
enter characters into his computer while ped­
aling the bicycle , which help s him continue to
earn a living as a writer while on the road.

Thi s book docs not contain circ uit dia­
grams and technical discussions of Roberts'
gea r. For that, keep watching the pages of 73
Magazine . Rather. it is the story of Robe rts '
adventure s: the people he met and the places
he saw on his first trip .

Robert s seems (Q be something of a roman­
tic soul. Th is book was wr itten almost from a
poet ' s point of view . He acquired so many
girlfriends on his first journey that the book
could almost have been called ' 'Womanizing
Across Amer ica." Robert s recalls each of
these relationships in a gentlemanly and gal­
lant way . OMs may enjoy fantasizing about
such exploits. but as a YL, I was somewhat
taken aback at the number ofbrok en heart s he
left behind. But he wasn't ready to settle
down. The call of the open road, which
he calls " the other woman, " proved too
strong a lure .

On his journey, Roberts encounters the
conflicts be tween security and freedo m,
comfort and adventure , and the desire for

Wl"ue specify 3.5 0r 5.2S ;nch floppy .1

CIRCLE 30 6 ON READER SERVICE CARD

R·7000Widespan Panadaplor

Ponodaptar e spec ia lly design ed
for the R·7000 receiver. For use
with a sta nda rd scope. Va ria b le
spa n width from 1 to 10 Mhz.
Uncover un known elus ive s ig na ls .
Compl et e with all ca bles , & 90 day
wa rra nty. 5349.95 Shipped. Po.
re s . add 6%.

GTI Electronics
RD 1 BOX 272

Leh ighton , Po. 18235
717-386-4032

CIRCLE 326 ON READER SERVICE CARD

Arc you tired of wast ing your time and money On sub·par
logging program s? Bring yo ur stanon in la tbe oomp'llcr age
with LOG WRITE, the quality menu driven. u~r friendly
logging program writt en by Ed Troy ING3VI. LOG WR ITE is
th" perfect eccesecry for the comple!" ham s,,"tkln. It simpli­
fies you r opc raucn and gi~ you the compc hlive mge in
conlesting and OX;ng. l OG WRITE W<l rks with all IBM PCs
and co mpatibles.

LQGWRIT E's ur,iqu e splil screen fealur e allows for simult a ­
neous logging and text processing. Logging features include

- Instant calls ign or prefiX "ca rch
~ P rin t Edit. o r View records
- Plenty of room lor notes & addresse s
- Automatic tim eldate stamping

Text proce ssor features au tomatic word wrap, backspace cor ­
' e<:t, and scrolling. Throwaway your pen and paper!
Toorder ~'ou r copy of LOGWRITE. complete with instruction
manual. send 524.95 tpa . residentsadd 5 1.$0 sales taxi to:

Acr05pac" Consul ting
P.O. Box536. B\&Ckingham. p"" t8912

12151345- 7 t84
30day money·backguarant""

UAI-l0 AND UAI-20
UNIVERSAL REPEATER/LINK

AUDIO INTERFACE

LOGWRITE'·

CIRCLE 88 ON READER SERVICE CARD

Detailed applic atio n manual
Low power operation, 19m a @ 12y
CT CSS decode r on the UAI -20 on ly

Ass embl ed , tested, one year warr anty
Link monitor -mix /monitor mute co ntro l

Adjustable repeal er /link /DTMF audio outpu ts
Selec tab le DTM F mute on repeater and link au dio
Repeater, lin k, aUlli liary and co ntro l aud io in put s

UAI -l 0 UA I·2 0

$44.00 $89.00
CREATIVE CONTROL PRODUCTS

3185 Bunting Aye nue=..:..".~, Grand Junel ian, CO 81504 ---
. J (303) 434 -94 0 5 ~
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CALL913·381·5900

Send$3.00for our current catalog andwholesale sheet.

C IE Cleveland Institut::e
of Elect: l"'onics

Accredrted Member National Home Study Council

f~:;~~~~
z 'i,,"'J, 0..~ ~ ~

"" ","° 1 9 3 4 ·

C IE is the world's largest independent
study electronics school. We offer ten
courses covering basic, elec tron ics to
adva nced digital and microprocessor
technology. An Associa te in Ap plied
Sc ience in Elect ronics Engineering
T echno logy is also offered.

Study at home - no classes. Pro'
grams accredit ed and el igible for VA
benefits.

ASSOCIATED RADIO
8012 CONSER BOX4327 FAX913·648·3020
OVERLANDPARK, KANSAS 66204 BUY-5Ell-TRADE

EVERY DAY Allbrands new and reCOnditiOn~e~d'llll
AHAMFEST

WE'LL BUY
YOUR

EXTRA RIG
STATIONS ·

ESTATES ETC.

ALL MODELS INCLUDE: AC Adapt er plus Antenna
ACCESSORIES

SAC-8 8AA Nicad Pack $1 9 .9 5 • SPECIAL $10 WITH ORDER
Sp-2 Sniffe r Probe (HI·Z) . $19.95 AM 1200 XlO- XlOO Audi o Multip lier . . . . $49.95

INTRODU CI NG
THE NEW 10-Hz-l.4 GHz

<C A T A S C A N) FREQUENCY COUNTER
FROM B & B INSTRUMENTS

~
~

DON'T GAMBL E ON
YOUR FREQ UENCY

COVERSALL BANDS
160-2 METER
150- 220-450
850- 1296 MHz

manuf actu red by

B & B INSTRUMENTS
408 La Crest a Hgts Road

EI Cajon, CA92021

MADE
IN THE
U. S, A.

Suggested Tlm e Base Sensit,y"y Typ. Olgl ,

' "' 10 Hz Inp ut s Power Case

P"ce
Typ e

Resolut ion Resolut ion "'" Type-SOleMoo el Ac curacy 150 MHz 44 0 MHz 850 MHz SOle
80ig ,\ 10H, 5 MH, All Metal

4 i~ " " '" '"C9aO 139.9 5 I PPM TCXO 25M V 35MV 7 Segment S MH, S12 MHz SOOPre 11 7 VAC Shielded

'00 1 Meg Oir
11-1 8 VDC

e oe« 10 HZ SMH'
8AA Dry

All Metal
'h In " " 28NC '"C1200 169.95 I S MV 25 MV 35 MV 7 Segment SMHt 100 0MHz ceuaec Shielded

1 PPM TCXO ' 00 1 M.gO" ~"
(17 ' _40 'C) 20MV 8D,g,1 10 Hz 5 MHl

< SOMV h to " 50C"lPre Op" ""al 2.6.5

C1400 199.95 ' M' I S MV @ 7 Segme nt 5 MHz 140 0 MI-ll N'cad Pk
1300MH' ' 00

ALL UNITS ARECOVERED BY OUR 5 YEARLIMITED WARRANTY

THE ULTIMATE IN
QUALITY - ACCURACY - SENSI TIVITY - RELIAB ILITY

~_AI8,~_C::~JS,I) w ill meet all your frequency measuring needs from mobil e,
marine, hlll t cpplng and on th e bench.
* Delive rs yea rs of reli able service , co nst ructed of a ru gged all-metal cas e wit h 8

d igit display.

* Adaptab le fo r any job, op er at es on 8 AA dry cettsv , 11 -1 8 V DC, 110 V AC adapter
or wit h optio na l ni cad pack .

* You can use it to check disc drives, VTR's , TV's, HI's or tune your HF rig t o meet a
specia l QSO.

* The C 1400 also co mes w it h a bu il t- in 18 dB preamp for increased sensitivity. You
can even add an opt ional sni ffer probe for finding local OSC and mu ltipli ers .

CEi ORDER TODAY 8
(619) 579·2258 or send check or money order to:

" Bat teries not inc lude d.

TERMS: Shipping, handling and insu rance
ple ase add 5% ($2 .00 mi nimum) t o a max­
imum of $10.00 each order. CA re s. pl ease
add 6% sales tax.

YOU'LL KNOW
THEY' RE LEARNING

Carole Perry's (Dayton 198 7 Hamof The Year)
" Introduct ion To Amateur Radio" package allows
children of all abilit ies to achieve success.

Ready-to-teach package contains: Teacher's
Manual with 26 lesson plans. Code Pract ice
Oscillator for Morse Code pract ice, Spacecode
audiocassette which follows lesson plans. $99.95

- FREEVideo Tape Showing Classroom Use

D Any motivated teacher can teach the program.
oHam Radio program is used as a motivational tool

to teach skills in other subject areas.
024 hour Hotline is available for help and

quest ions.

I 0 High mot ivational activities,
hornewcrks. fund raisers, quizzes. &
di reorooucnaes Included.

MCZ 10 P.O.80, ,3,646M<2ntor.s _ STATEN ISLAND
I'V'1 N.Y. 103 13-0006
V"I I I"U:. · 718-983 ·14 16

AAR10 7

THEY ' LL TH INK THEY' RE
JUST HAVI NG FUN

.~,
~~'~L _

r~:,.. 'Q '

" 1,

CIRCLE 15 7 ON READER SERVICE CARD

Print Name _

Address Apt. _

Ci ty State Zip _
A,,__ Area CoJ e/Ph,me Nu. _

Check box for G.!. Bulle[in on Educational Benefi ts
D Veteran 0 Active Duty M AI L TODA Y!

C IE
C leveland Institute of Elect ronics
1776 East 17th St. , Cleveland , Ohio 44114

YES! I want to gel started. Send me my C IE school
catalog includ ing derails abOUT (he Associate Degree
program

CIRCLE 241 ON READER SERVICE CARO
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THE SYSPEC CROWBIIR !OVPJ PCB

Ham Doings Around the WorldPROTECT YOUR SENSITIVE
EQUIPMENT FROM

DAMAGING VOLTAGE SURGES!

FULLY ADJUSTABLE TRIP POINT

INSTALLS EASILY IN YOUR DC POWER SOURCE
TO PROVIDE MAXIMUM PROTECTION TO ALL

EQUIPMENT OPERATING BELOW 30 VDC

ONLY $25.00 EACH

.II.PEILINIL
PO BOX 2546

SYRACUSE, NEW YORK 13220
(31") 699-7513

ORDER FACTORY DIRECT -COD'S WELCOME
$25.00 FREE SHIPPING

(NEW YORK RESIDENTS ADD 7 % TAX)

CIRCLe: 377 ON READER SERVICE CARD

CIRCLE 373 ON READER SERVICE CARD
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SOUTHFIELD MI
NOVS

The Oak Park ARC presents its an­
nual Swap·N·Shop at the Southfield
Pavlll ion Center. Free parking. Adm is­
sion $4 each . Kids und er 12 free . B-ft.
tables $ 10 each. Reservat ions re­
quired. Allow 2 weeks to proce ss reser­
vations. Send payment to Oak Park
ARC. Inc., PO Box 1422, Raya/Oak MI
48068.

SUMTEASC
NOV 11

The Sum ler ARC will spo nse r a late
fall ham test at the Sumler Count y Exhi ­
bit ion Center. 20 ,000 sq. ft. indoor flea
market , handicap access. Advance
tickets $4 , door $5. Talk-in on 147.015.
Contact SARA , P.O. Box 193, Sumter
SC29 151-C1930r Ted Kreipe KB4FIO.
(803) 773-5189.

NORTH HAVEN CT
NOV 12

The South Cent ral Conn ect icut ARA
will sponso r their tenth Annual Flea
Market at North Haven Park an d
Recreation Cen ter. Se llers 7 AM , Pub­
lic 9 AM-3 PM. Whee lcha ir access ible.
Admi ssion $3, advance tab les $ 12,
door $15 . Table reservat ion s with a
check must be received by Nov. 2. No
reservat ions by phone. Ta lk-in : 146.011
.611.61. Send SAS E to SCARA Flea
Market, PO Box 81, North Haven CT
06473 or telephone Brad Oestreicher
WA1TA S, (203) 265-6478, 7-10 PM.

ROCKFORD IL
NOV 12

Rock ford ARA & Experimenta l ARA
will spon sor Roc kford Hamfest - '891
Computer Fair at the Forest H ill s
l Odge. Commercial exhibits and flea
market ins ide, ta ilgat ing outs ide . Ad­
vance t ickets $3, door $4. Tables $7
advance, $10 at door. For boo ths and
tab les call Lonnie Miller (815) 623­
75 76. For general information ca ll Paul
Klein (8 15) 226-4696. Send SAS E for
reservat ions/tickets to Rockfo rd Ham­
fest, P.O . Box 10003 , Rockfo rd IL
61 131.

HAN NOVER GERMANY
NOV 11- 12

T he 8 th Ham- fa ir JNTERRA Dl O ,
sponsored by the Ten-Tee Amateur
Rad io Eq u i pme n t Owne rs G rou p
(nOG), will be at the Hannover exhib i­
t ion grounds, to foun d a specia l inter­
est group for Ten-Tee equ ipment own­
ers. TT OG is totally indepe nde nt of
Ten-Tee Inc . in Tennessee, USA . For
more information send an SAS E and 2
IRCs to TTOG Ju rgen K. Jagel/e, OF 9
Ai, Garke nburg strasse 52 , 0-300 0
Hannove r 81, Federal Republic of Ger­
many.

FORT WAYNE IN
NOV12

The Allen County Amateur Rad io
Tech. Soc iety will sponso r the 17th an­
nua l Fort Wa yne Hamfes t at the new
Alle n County War Memorial Co liseum
Exposition Center starting at 8 AM .
Ticke ts are $3 .50 advance, $4 at the
door. Parking $1. Talk-in on the 146.88
(-) and 443 .80 (-) repeaters . Standard
tables $12 ., premium tab les $25 . AC
power extra. For mor e info wr ite AC­
AR TS, PO Box 10342, Fort Wayne IN
46851.

SINGAPORE
NOV 17-19

The 17th Southeast Asia Network
Convention (SEANE T 89), he ld in Sin­
gapore, includes demo of new techno l­
ogy-interac t ive communication system
" TEl EVIEW" , Contact Org anizing
Comm itt ee, SEA NET '89. Maxwelf
Road PO Box 2728. Singapore 9047.

TAMPA FL
NOV 18-19

The Annua l $uncoas t Convent ion ,
sponsored by the Florida Gulf Coast
Amateur Radio Counci l, will be held at
Curtis Hixon Convention Center. In­
quire abou t boo th spaces, swap tables
and convention roo ms as soon as pos­
sible by call ing (8 13) 442-3830 after­
noons.

WASHINGTON PA
NOV 19

The Was hing ton Amateur Commu­
nicat ions Club will hold its 2nd Annua l
Tri-State hamtest indoors at The Mead­
ows from 8 AM- 3 PM . Ad mission $1,
child ren und er t z rree. Talk-in : 145.49/
W3 CYO-Rpl r . and 146 .52. Co ntact
Carl Stark KD3KH (4 12) 225 - 5684 or
Jim Mounts KA3EBX (4 12) 941- 2670.

NORTH OLMSTED OH
NOV 26

The North Coast ARC is hold ing its
Sweetest at the North Olmsted Com­
muni ty Cabin from 9 AM to 2 PM . Talk­
in on the 145 .29 and 224.84 repe aters.
Co ntact Chuck Early K8RSH (216)

777- 1595.

SPECIAL EVENTS STATIONS
CALVARYGA

NOV4 (Ra in Day NOV 11)
The Albany ARC will operate statio n

W4MM at 12002-24002 in celebratio n
of the 18th Annual Mu le Day Event.
Frequencies: 3 .975, 7.245, 14 .250,
28 .383. For Ce rt if icate sen d large
SASE to AARC, Inc., PO Box 70601,
Albany GA 3 1705.

CLAREMORE OK
NOV 4-5

Rogers County Wi reless Assoc . will
operate NSOK from the Will Rogers
Memoria l , 13002-2300Z . Frequ en­
cies: lower 15 kHz of the genera l ban d
on 20 and 15 me ters, and 28.430 . Send
OS L and SASE to RCWA, Rt. 3, Box
793, Claremore OK 74017.

BUTTE MT
NOV 6-12

The Butte ARC will operate W7 FO 10
celebrate the 100th br ithday of Mon­
tana's statehood. Frequencies: 3.890,
7.280, 14.280, 21.370, and 28.470. For
ce rtifica te send 9 x 12 SAS E to Butte
ARC, PO Box 4036, Butte MT 59701.

NOV11-12
The Montana Ce ntennial QSO Party

is being sponsored by the Butte ARC
from 0000 2-2400Z. 10- 80 m ete rs
p h o ne and CW o F r eq u e n c i e s :
PHON E-3.890 7.280 14.280 2 1.370
28 . 470; CW-40 kHz fr o m lo w
end ; NOVICE-25 kHz from low end.
Framable certificate to highest sco rer
in each state . Ma il logs (to be received
by Dec. 12) and legal size SAS E to
W7FO Butte ARC, PO Box 4036, Butte
MT59701.

•



CIRCLE 250 ON READER SERVICE CARD

AMATEUR RADIO STAMP T-SHIRT

Authentic Color Reproduction of
1964-1965 Commemorative Stamp

AGREATGIFT
$9.00 Postpaid. Sizes S-XXL

While, high qualitysweatshirtsalsoavailable
S,M,L,XL:$22 Delivered XXL:$25 Delivered

Paul Washa, W0TOK
4916 Three Points Boulevard

Mound, MN 55364-1245

NEW!
~tl\~ ~ w~ ~·O l'\:"~,\ : -:--~, . . ,,, / ."?

Made Easy &Fun
Introducing the most Comprehensive and Easy-to- use
code course availab le today!
- MORSE TUTOR is avai lable for IBM PC, XT, AT. PS/2
and compatibles.

FEATURING!
* 1- 100 word/m inute code speeds

* Standa rd or Farnsworth modes

* Adjustab le code frequency

* Over 1 Bill ion possib le random QSOs

* Leite r, number. and punct. mark coverage

* Self calib rat ing/men u driven design

* Display text- while listen ing or after copying

To Upgrad e or learn CWoSend ch eck or M,O, for$19.95
+ $2S&H to'

90] '"'" Morse Tutor i5, quite REFER TO CST

;~p,,.woe,, ,,,",; I Y LIJULY 88P4 : I
8ryanHas~ngs,KA1KY .
JUly, 1911B.73Magazine

218B1 Summer Circle, Dept. MTS
Huntington Beach, CA. 92646

CA. Residen ts add $1.20 sales tax
NOW AVA ILABLE THRU UNCLE WAYNE 'S BOOKSHELf,

THE ARRL & FINE DEALERS EVERYWHERE

NEMAL ELECTRONICS
"Complete Cable Assembly facilities MIL-SfD-45208
"Commercial Accounts welcome- Quantity pricing .. Same day shipping most orders
"Factory authorized distributor for Alpha, AmphenoI, Belden, Kings, Times Fiber

Call NEMAL for computer cable, CATV cable, Flat cable , semi-rigid cable, telephone cable ,
crimping tools, D-sub connectors, heat sh rink, cable ties, high voltage connectors.

HARDUNE 50 OHM CONNECTORS-MADE IN USA
fXA 12 1/2" Aluminum Black Jacket ....•..,..........•.. ..... 891ft NE720 Type N plug for Belden 991 3 ..... ...... ... ........ $3.95
FLCt2 1/2 N Cablew8ve oorr. copperblk jk t jkt ......• 1.691ft NE723 Type N jack for Belden 9913. ...... ... ...... ... ...... .. 4.95
FLC78 7~8 Q Cab/ewave corr. copper b fk jktrt •...••••• 4.25/ft UGC273 BNC-PL2S9 Adapter-Amphenol •...................... 3.00
NM12CC N conn 1/2" con copper m/f ...............25.00 PL259AM Amphenol PL259 ..........•............ ...................... _89
NM78CC N conn 7/11' con copper m/f ...............54.00 PL259TS PL259 tefton ins/silver plated ...................... 1.59

COAXIAL CABLES (pe, ")
PL258A M Amphenol fem ale.female (barrel) .................. 1.65
UG175/UGT76 reducer for RG58j59 (spec ify).............. .22

1180 BELDEN 9913 very low loss . .. .. . . . . . . . .. . . . . . ..55 UG21DS N plug for RG8,213,2 14 Silver ................... ... 3.35
1102 RG8;V 95% shield low loss loam " ga............ 36 00838 N jack to PL259 adapter, tenon .................... 6.50
1110 RGBX 95% shield (mini 8) ....•.... ........ .... .., ......... 17 OO146A S0239 to N plug adapte r, tenon ................. 6.50
1130 RG213;V 95% shield mil Sf)f'C NCV jld......... ... .39 00255 S0 239 to BNC plug adapter. Amphenol......... 3.29
1140 RG2U;V dbl sliver shld mJJ spec.............._.... f .85 S02.39AM UHF chassis mt rec eptacle.Amphenol........... .89
1705 RG142B;V dbl silver shld. t6flon ins ..........• 1.50 UG88CBNCPfugRG58,142 . 1.45
1310 RG217;V 50 ohm 5000 walt dbl shld ....•....... .98

GROUND STRAP-GROUND WIRE1450 RG1U;V 50 ohm . 1W od mil spec •••••••••••••. 14
GS38 3/8" tinned copper braid ................................ .391ft

ROTOR CABLE-8 CONDUCTOR G512 1/2· tinned copper braid ...........•...... .............. ,.501!t
8C1822 2-189a end 6-22g a .............•...•..........•..••..• .211fl fiW 06 6ga insulated stranded wire .............•........... .. _351ft
BC1620 2-16ga end 8-20ga ..........•..•..•................ ... .391ft AW14 149 a stranded Antenna wire CCS ................. • 141ft

All prices plus shipp ing, $3.0 0 min. Visa /Mastercard $30 min. COD add $3 .00
Call or write for complete price lisl. Nemal"s new40 page CABLE AND CONNECTOR SELECTiON GUIDE is available
at no charge with orders of $50 or more. or ei« cost of $4 wilh credililgainst neXI(juillifying order.

NEMAL ELECTRONICS, INC. 12240 NE 14th Ave. N. Mia mi, FL 33161
(305) 893·3924 Telex 6975377 24hr FAX (305)895-8178

,.

80 Pa ge M a nua l
Tutorial Casse tt e
In ter pret a tion Guide

Say you saw it in 731

CIRCLE 42 ON READER SERV ICE CA RD

BILAL COMPANY
137 Manchester Dri ve

Florissant, Colorado 80816
(719) 687 -0650

A compfete f a cs im i le recep.tion system
for the IBM P C or C om p a tib le. Receives
up to 16 intensity levels.
I n cl u d es:

Demodulator
Software
F requency List

Features:
Print on Epson, or HP Laser Jet
Disk Save, Zooming, Image processing
Unattended Image Capture and much more

~
,,\. I v.'e.1~~S

...OO·...-u NOTUNERSJ

~~t\." f~O"" NO RADIALS!~\ ~~~'5 NO RESISTORS !
:'\ ~~1€ NOCOMPRQMISEl

GO"'~f>..C FOUR EXCELLENT REVIEWS JUST
DON 'T HAPPEN BY CHANCE

CALLUS FORA FREE CATALOGUE.
'See review in Oc t 73, 1964 ·Sept. 73, 1985 March 73, 1986

CO. Dec . 1988

CIRCLE 339 ON READER SERVICE CARD

HIGH POWER RF SWITCHED PREAMPS Call Sign Mugs

Excellent Gifts or Club Awards!

Your a mateur radio call sign on a 10 oz.
distinctive, hi gh qua li ty, stoneware coffee
mug . You r choice of the ARRL Logo or the
QCWA logo on the flip side. Get on e for
th e shack and on e for the wor k place.
Mugs a re $8.95 ea ch . two for 15.95.
Different call signs allowed. Names adde d
$1.00 extra/cup. Price includes SIH for
th e continental US and APO.

AMPIRE, INC.
10240 NATHAN LANE
MAPLE GROVE, MINN

55369
612-425-7709

Model 146 160W 2 Meters 19db Gain .75db Nt
Model 1460S 160W 2 Meters 19db Gain .75db Nf
Model 440 70cm 100W 16db Gain .75db Nt

All preamps have helical filt ers to prevent out of band Intermoouration
in the receiver . Model 146 cove rs the entire 2 meter band. Model
1460 5 is of very nar row bandwidth and would be suitable for SSB.
Packet, or Satellite. Mode l 440 is factory tunable from 430-440 MHz
or 440-450 MHz per customer request. All mode ls are powered with
13 to 20 VDC and are mounted at the antenna.

Model 146 $179
Model 1460S $179
Model 440 $189

NC residents add 5% sales tax

Call Sign Cups
P.O. Box 17062, Dept. A
Ra leigh, NC 27619

State logo choice

~
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Barter 'N' Buy advertisinq must pertain to hamradio products or services.

I 0 Individual (noncommercial) , 50c per word I
O Commercial $1.50 per word

I Prepayment required. Count only the words in the text. Your address is I
free. 73cannot verify advertising claims and cannot be held responsible

I for claims made by the advertiser. Liability will be limited to making any I
necessary corrections in the next available issue. Please print clearly or

I type (double-spaced). I

I I

I I

I I
I I
I No discounts or commissions are available. Copy must be received in I

Peterborough by the first of the second month preceding the cover date.
I Makecheckspayable to 73Magazinea nd send to: Donna DiRusso,Barter I

'N' Buy, Box 278, Forest Road, Hancock, NH 03449.L ~

BARTER

ost,s TO ORDER. Variety of styles,
co lors , card stock. W4BPD osts,
PO Drawer OX,Cordova SC 29039.

BNB260

THE DX'ERS MAGAZINE Up-to­
date, informative, interesting. Com­
piled and edited by Gus Browning
W4BPD, DXCC Honor Roll Sertifi·
cate 2- 4. Send for free sample
and subscription information today .
PO Drawer OX,Cordova SC29039.

BNB261

AZDEN SERVICEby former factory
technician . Fast turnaround. pes­
300 NiCads 536.95. Southern Tech­
nologies Amateur Radio, Inc., 10715
SW 190 St. #9, Miami FL 33 157.
(305) 238-3327. BNB262

aSL CARDS-Look good with top
quality print ing. Choose standard
designs or fully custo mized cards.
Better cards mean more returns to
you . Free brochure , samples.
Stamps appreciated. Chester O'S l.s.
Dept A, 310 Commercial, Emporia
KS 66801. BNB434

SUPERFAST MORSE CODE SU­
PER EASY . Sub limina l casse tte.
510. LEARN MORSE CODE IN 1
HOUR. Amazi ng new supe reas y
technique. $10. Both $17. Money­
ba ck gu aran te e. Free cat alog :
SASE. Bahr. Dept 73-2, 1196 Citrus,
Palmbay FL 32905. BNB531

S8·220 1221 OWNERS: 17 detailed
mods which include 160- 6 meter op­
eration, a SK, + enhance d p.s. 50%
rebate for new mods submitted! 9
pages of 3-500Z tech info. 511 post­
p a id .- In t o . SASE , BO B KO -

Number 31 on your Feedba ck card

'N' BUY

ZLARE K WA2SQQ , 69 Memo rial
Place, Elmwood Park NJ 07407.

BNB581

ELECTRONIC KITS & ASSEM·
BLIES . For our latest catalog, SASE
(450) to: A&A Engineering, 2521 W.
LaPalma, #K, Anaheim CA 92801.

BNB624

HT·CLONE BATTERIES: ICOM :
BP-3S Double BP3 " Wall Charge­
able" 543.95, BP5 542.95, YAESU:
FNB2 521.95, SANTEC: 1421442/
1200 (3 Pin) 522.95. " REBUILDING:
SEND-UR-PACK" Icom BP3 520,
BP5 528, BP7/8 534, BP70 535 ,
Yaesu FN B4/4A 537, Kenwood
PB21 518, PB251H/26 525, T·T 2991
$28. " U-DO-IT REPAIR INSERTS"
ICOM: BP2 518 .95 , BP3 516.95,
BP5 522.95, BP7IBP8 528.95, KEN­
WOOD: PB21 512.95, PB24/25/26
$19.95, AlDEN 300 519.95, YAE­
SU: FNB4/4 A 532.95 , T EMPO :
S1,2,4,5,151450 $22.95, 12V/5Ahr
PO RTA-PA C WIC HG R $49 .9 5 ,
" ANTENNAS" 2MTR 518-TeIlBNC
514.95. " TELEPHONE / PAGER &
COM MERCIAL PACK S" " FREE
CATALOG." $3 Shipping/order . PA
+ 6%, Visa- MIC + 52. (814) 623­
7000 . C UNARD ASS OC IA TES,
Dept. 7, R.D. 6 Box 104, Bedford PA
15522. BNB628

ROSS' 55SS NEW November SPE­
CIALS: KENWOOD TS·940SIWAT
52059.90, TS·140S 5789.90, TM­
231A $389.90, TM·701A 5504.90,
TM -41 1A 5 3 39 .9 9 , TS·711A
5839 .90, TW-4100A 5459 .99, TM­
73 1A $6 33 .9 0 ; TE N·T EC 585
$ 18 78 .5 0 , 2 38 $3 19 .90 , 255
$ 176 .90 ,56 1 $1 249 .90 ,5 62

$1789.90; ICOM IC·2SAT $377.90,
IC-38N WHM·14 $328.99, IC·3210
$599.90, IC·735 5969 .90, IC·781
$5269.90, IC·900 5458.99; YAESU
FT ·747 GX $7 19. 90 , FT -73R TT
$279.90, FT·209RH 5276.99, FT·
73 6R $1 649 .99 ; AMP SUPPLY
LK550·NT/C 51999.90, LK450-ZC
5899 .9 0 ; CUSHC RAFT A RX2 B
54 1.50, ARX·450B $42.50 , A50·5
$102.90, AFM-44DA $64.90; AEA
PK-64IWHFM 5149.99. 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. Ment ion ad. Prices cash,
F.O.B. PRESTON. HOURS TUES­
D A Y-F RI D A Y 9: 0 0 TO 6 :00 ,
9 :00-2 :00 P . M . MOND A Y S .
CLOSED SATURDAY & SUNDAY.
ROSS DISTRIBUTING COMPANY,
78 SO UTH STAT E, PRE STO N
ID 83263. (208) 852-0830. BNB654

WRITTEN EXAMS SUPEREASY.
Memory aids from psychologist/en­
gineer cui studytime 50%. Novice,
Tech, Gen: 57 each. Advanced, Ex­
tra: $12 each. Moneyback guaran­
tee. Bahr, Dept 73-2, 1196 Citrus,
Palmbay FL 32905. BNB691

ROSS $55$ USED November
SPECIALS: KENWOO D T8-930S
$1259.90,MC-60A $79.90, R-5000,
Y K8 8 A 1 57 49 .9 0 , TM -62 1 A
$499.90, PS·50 $179.90, [COM PS·
20$159.90, IC·3AT $179.90, IC-2KL
$1395.90, SP·2 $34.90, YAESU FT·
ONE $1 199 .90, DC-200 559 .90,
F RG -7 7 00 5399 .90 , FP · 7 0 7
$1 19.90 , TEN-TEC 236 $279.90,
574 $289 .90, 579 5329.90 , 252
$89 .90, 262G $65.00. LOOKING
FOR SOMETHING NOT LISTED??
CALL OR WRITE, WE HAVE OVER
235 USED ITEMS in stock . MEN·
TION AD. Prices cash. F.O.B. PRE­
STON . HOU RS TU ESDA Y- FRI·
DAY 9:00 TO 6:00, 9:00-2:00 P.M.
MONDAYS. CLOSED SATURDAY
& SUNDAY. ROSS DISTRIBUTING
COMP ANY , 78 SOU TH STA TE,
PRESTON ID 832 63. (208) 652­
0830. BNB709

550 PACKET DIGICOM >64- soh·
ware based PACKET for the Com­
modore 64. Software is public do­
main and requ ires a modem for the
C-64 which is provided by our kit.
Board plugs directly into cassette
port or remote mounted via cable,
both connectors included. Power
derived from computer. Uses 7910
ch ip-no a li gnm ent req u i red .
Switch allows HF or VHF operation.
Order Kit /1' 154 for $49.95 or Assem­
bly #154 for $79.95, both include
FREE DISK. Add 52.50 s/h. A & A
Engineering , 2521 W. LaPalma, #K,

Anahei m CA 92801. (714) 952­
2114. MC or VISA accepted.

BNB732

HAM TRADER YELLOW SHEETS.
In our 28th year. Buy, Swap, Sell
ham rad io gear. Publ ished tw ice
a mo nth. Ad s quickly c irc ulate ,
no lo ng wait for res ul ts , Se nd
bus iness size SAS E for sample
copy. S15 for one year (24 issues).
P.O.B. 2057, Glen Ellyn IL 60138­
2057 or P.O.B. 15142, Seattle WA
98115. BNB741

$$$55 SUPER SAVINGS 5$$55 on
electronic parts, components, sup­
pl ies, and compu ter accessories .
Send one dollar for t -year subscrip­
tion to our 40-page cata logs and
their supplements. Get on our mail­
ing lisl. BCD ELECTRO, PO Box
450207, Garland TX 75045 or call
(214) 343-1770. BNB749

HA M RADIO REPAIR all makes,
models. Experienced, reliable ser­
vice. Robert Hall Electronics, Box
280363, San Francisco CA 94128­
0383. (408) 729-8200. BNB751

WANTED: Ham Equipment and oth­
er property. The Radio Club of Ju­
nior High Schoo l 22 NYC, Inc., is a
nonprofit organiz at ion , gr ante d
501(C)(3) status by the IRS, incorpo­
rated with the goa l of us ing the
tneme of ham radio to further and
enhance the educati on of young
people nationw ide. Your property
donatio n or financial support would
be greatly appreciated and acknowl­
edged with a receipt for your tax de­
duct ible cont ribution. Meet us in per­
son du r ing the Rad io Cl ub of
America's annual banquet, Novem­
ber 17, in Manhattan at the NY Ath­
letic Club and learn more about " Ed­
uc ati on Th ru Co mmun ic al io n."
Please write us at: PO Box 1052.
New York NY 10002. Round the
clock Hotline: (516) 674- 4072.

BNB762

INDIVIDUAL PHOTO FACT FOLD·
ERS. #10 to #1400, 54.00. #1401
up , 56.00 . Sa m' s books , 57 .00.
Postpaid. Allen Loeb, 414 Chestnut
Lane, East Meadow NY 11554.

BNB766

AVANTEK ATF10135 5 12 .00 ,
MM IC's , P .C . b o ard, SAS E :
WA 3 1AC , 7148 Mon tag ue St.,
Philadelphia PA 19135. BNB77 1

HAMLOG COMPUTER PROGRAM
Full featu res. 17 modules. Auto­
log s, 7-ba nd WASIDXCC. Apple
5 19 .95 . IBM , CP/ M , KA YPRO ,
TANDY, CR8 524.95. 73·KA 1AWH,
PB 2015, Peabody MA 01960.

BNB775
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Jim Gray W1XU

PROPAGATIO;'F..dbackcarn

NOVEMBER 1989
SUN MON TU' WEO THU FRI SAT

1 2 3 4
F F F-G G

5 6 7 8 9 10 11
G G-F F-P P P P-F F

12 13 14 15 16 17 18
F-P P P P P·F F-G G

19 20 21 22 23 24 25
G G G G G G G·F

26 27 28 29 30
F-P P P-F F F·G
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10 15 20 20 _ 40 20 20 10

1540 ' 40 ' 40' 40 ' - 20 10 10 10 10 10
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10 15 20 20 '40 20 20 10

2020--- -- 15-- - ­
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10 15 20 20 1"1.~'c II) 11)110

may, in fact , be usabl e. In the
" best band to use" chart, the fol­
lowing parenthetica l notes apply:
(1) try 40 or 30 meters; (2) try 15 or
18 meters; (3) try 10 or 12 meters;
(") try 80 mete rs. With WA RC
band s active, you may use 30 and
40 togeth er; 10 and 12 together;
and 17 and 20 together for open­
ings shown on the chart .m

GMT:

EASTERN UNITED STATES TO:

MEXICO 10 15 15 "'In "'". - _ _ 15 ' I I) 10 10
PHILIPPINES 10 10 _ _ - - _ _ ' IS IS -

PUERTO RICO 10 15 15 "'Iii <Ix - - - IS ' 10 10 10

$OUTH AFRICA 20 !20 - 20 - - - - - 10 15 15
USS R 2020 15 15 20 20

EAST CO AST 10 IS 20 20 "/,. " ,. 10 10 ro
-r......" _.... "1"""""_

ALASKA

AAG EriT lNA

AUS TRALIA

CANAL ZONE

ENGLAND

liAWAIl

INDIA

JAPAN 10 15' _ 20 20 20 20 20 20 20 _ 15

ALAS KA

ARGENTINA

AUSTRALIA

CANAL ZONE

ENGLAND

liAWAlI

INOlA

""~
MEXICO

Pt-IlllPPlNES

PUERTO RICO

SOUTM AFRICA

USS R

ALASKA

ARGENTINA

A\§1~lIA

CANAL ZONE

ENGLAND

HA W"U

INOlA

JAPA N

M EXICO

PHILIPPINES

PUEATORICO

SOUTJi AFRICA

U,SS R

WEST COA.ST

Jim Gray W1XU
2 10 Chateau Circle
PaysonAZ 8554 1

It looks as if the best week of the
whole month will be from the 18th
to the 25th. The second and third
weeks of the month are expected
to be fair to poor , and the first and
las t weeks will probably ave r­
age fair,

Solar flux and sunsp ot
ac tivity increase rapidly
these d ays , a nd sola r
events, such as flares, are
com monp lace. Ionospher­
ic upsets and magnetic
storms become the rul e
rather than the exception.

All this act ivity mean s
that events change rapidly,
and pr opagation cond i­
tion s can be quite good
one day and quite poor
the next.

For best results , monitor
WWV at 18 minutes afte r
each hour. Boulder " K" in­
dex values, changing up or
down, give trends during
each day, while Planetary
" A" inde x values give day­
to-day changes. Decreas­
ing " K" and " A" indexes
mean a quiet(er) magnetic
fi eld , w h i le in c re as i ng
indexes mean a more ac­
tive one.

Use the Overall Bandl
Time chart for predicting
the possib ility of band
openings to var ious parts
of the world at differ ent
times- and then use your
dai ly forecast to see if there
is a good likelihood that
those possible openings

CIRCUIT BOARDS- tor yo ur
Homebrew Projects. Can work
from your schematic or from your
idea. Design Layout Service or
Fab ricat ion Serv ice . You don't
pay until you' re satisfied . 2781
Sha ff e r Av e . , Cin ci nnat i OH
45211. BNB901

QSLs & RUBBER STAMPS­
TOP QUALITY! States, Wo rld
Maps , USA, Key, Shuttle, Globe
oat.s. R epo rt Fo rm Rub ber
Sta mps. More! Sa mp les $1.00
(Refundable With Order.) Ebbert
Grap hics D-7, Box 70, Westerville
OH 4308 1 BNB903

HAM SOFTWARE IBM/Compat­
ibles 10 disks $26.95. MCNISN
Discover. N5AB V EAPCOn, PO
Box 14, Keller TX 76248-0014.
(817) 498-4242. BNB911

WANTED Ten-Tec Delta or OMNI
C. N8JHJ , 2721 Riverview Ave.,
Hunt ing ton WV 25702. No calls
please. BNB912

ELECTRON TUBES : All types
& sizes. Transmitt ing, Receiving ,
Microwave .. . Large inventory
= same day shipping. Ask about
our 3-500Z spec ial. Dail y Elec­
tronics , PO Box 5029, Compt on
CA 90224. (800) 346- 6667.

BNB913

HA MSOFT-Public Dom ai n
Software For Amateur Radio ,
Hundreds of titles, lowest prices,
satisfaction guaranteed! IBM, C­
64, Mac, more . Catalog $1.00 re­
funded first order, HAMSOFT, PO
Box 2525, Morgan City LA 70381 .

BNB909

CD MMODORE/AMIGA CHIPS,
PARTS, REPA IRS , Call for lowest
prices. New Heavy Duty Power
Supply/C64-$27.95 (plus UPS);
New AmigalP S102- $73.95 (plus
UPS), Used Commodo re " Pet"
Compute rs , "AS IS" - $49.95 ,
9090/9060 To ns at Parts, " AS
IS " - $29 .95. The " Diagnos t i­
cian" trouble-shooting guide for
C64/1541 Drive-$7.95 . . .VISN
MC . , ,a .E.p. Co " lnc., Kasara
Microsystem s Div ., Stony Point
NY 10980. (800) 248- 2983.

BNB9 tO

tCOM, KENWOO D & YA ESU
OWNERS: Informat ive separate
Newsletters. 10th year, USA Bulk
($10.50) F.C . ($12.5 0) Canad a
($13.00) . Elsewhere ($14.00 &
$18.00). Free Catalog . Send (45C)
SA S E, Intern ational Rad io &
Co m p ute rs , Inc . , 75 1 Sout h
Macedo Blvd., Port St. Lucie FL
34983. 1-407-879-6868.

BNB914

FOR SALE-SONY-CRF- 230
portable 23 band radio receiver . 3
FETs, 27 transistors, 32 diodes,
size 12 1 3/1 6 ~ H x 17 13/16"W x
7V2" D. Weight 31 Ibs. Battery or
AC power, excellent condition .
$400 plus shipping. Gene Sifter,
27845 Berrywood Lane , Apt. 64,
Farming ton Hills M148018.

BNB792

ARCO GENESIS G-l00 5 watt
photovoltai c panel $79.95, s even­
ics P-201 , new design 24 watts
$179 .95 I ship . Mike Bryce, 2225
Mayfl owe r NW. Massillon OH
44647. BNB812

1050 + OX AWARDS, 103 coun­
tries detailed in Kl BV's Directory.
$15.65. Ted Melinos ky, 525 Fos­
ter St., Sou th Wind sor CT 06074·
2936 . BNB835

100 QSL CARDS $8! Shipped
po stpa id . Free samples. Shell
Prin ting , KD9KW. PO Box SOA,
Rockton IL 61072. BNB859

WI RE ANTENNAS and acces­
sories, anten nas from $10 , coffee
cups, call sign plaques. SASE for
list. WBEV Products. 205 W. First
St., Arcanum OH 45304. BNB865

CURR Y COMMUNICATIONS
proud ly int roduces a complete
line of easy to build kits for L.F.
and 1750 meters. Please write for
bro ch ure . Curr y Co m munica­
t ions, 852 North Lima Street , Bur­
bank CA 91505 . BNB874

RIT KITS for most transcei vers,
$15. Info only, send SASE. Loren
Wa llen KA 7A ZM , 6323 S .W .
100th , Tacoma WA 98499.

BNB885

YAGI BUILDERS. 6061-T6 tube
traps . Good lor 1500 PEP. SASE
for details. No collect calls. Brown
Engineering, Inc ., 5501 SW 25th
Court Hollywood FL 33023. (305)
989-4658. BNB888

LOW COST HAM GEAR. SASE
for free list. WA4DSO, 3037 Au­
drey Dr., Gastonia NC 28054.

BNB890

SURP LUS CAT ALOG. 72 pages.
$2. Surplus, PO Box 276, Alburg
VT 05440. BNB89 1

B tR D E LEME NTS , WA T T ·
METERS, DUMMY LOADS- Buy
and Sell. (609) 227-5269. Eagle,
100 Dearborne Ave. Blackwood
NJ 08012. BNB894

2-WAY RAD IO SYSTEM . Used
VHF base stati ons , remot es ,
porta ble radios, UHF car rad ios +
many ext ras . Ca ll Chris , (20 2)
944- 2802 for equipment + price
list. BNB897

i
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Advanced Electronic Applications, Inc.
2006-196th sr. SW/P.O. Box 2160

Lynnwood , WA 98036
206-775-7373

NOw AEA's popular PK-232MBX multi-mode data
controller has all of the features you've been
asking for... PakMalI"Mmailbox with third-party

traffic, seven-character AMTOR sel-ca ll, TOM [rime
Division Multiplexing) Rx for SWL and priority ac­
knowledgment features. Compatible with almost
every computer or data terminal , you can enj oy the
full spectrum of digital communications with the
PK-232MBX.

All Operational Modes. The PK-232MBX includes
all of the recognized data modes available today...
AMTOR, ASCII , Baudot, CW, FAX Tx and Rx, NAVfEX
marine and packet.

Modem Superiority. An eight -pole chebyshev
bandpass filter limiter-discriminator modern enhan­
ces the signal-to-noise ratio at the de tector and vir­
tually eliminates interference from adjacent signals.
This system is snperior to PLL modern technology
which was designed for minimal noise interference.

PakMail.™ PakMail '~ mailbox with third-party
traffic is now a standard fea tnre. Leave and retrieve
packet messages around the clock. The PakMail™
plug-in board/update is com pa tib le with all PK-232's.
Contact factory for details . The upgrade also includes
TOM (Time Division Multiplexing) decoding and seven­
character AMTOR s el-call. Priority acknowledgment is
also included to reduce packet collisions.

FAX Transmission. The first multi-mode TNC to
transmit FAX, the PK-232/MBX supports the widest
range of printers using the optional RS -232/printer
cab le.

Host Mode . Only AEA provides a fully functional
Host Mode which enables programs to control the
TNC more efficiently. Programs include PC-Pakratt
with FAX for IBM PC and compatible computers,
COM -Pakratt with FAX for the Commodore 64 and
128, and now MacRATT with FAX for the Macintosh.

Two Radio Ports. Indep endent radio connection
ports allow interchangeable HF or VHF operation ,
selectable from th e front panel for con ven ien ce .

Signal Anaylsis. The PK-232MBX internal software
has the exclusive SIAM' M(Signal Identification and
Aqu is it ion Mode] feature which lets you tune an
unidentified signal. The PK-232MBX ca n automat­
ically determine the signal's mode, baud rate or speed
and configu ration .

You Deserve the Original. AEA was the first to
produce a multi-mode TNC, and it still remains the
standard by which all other TNC's are compared.
Don't settle for less.

Prices and specificationssubject to cha nge without notic e or obligat ion I
Dealer inquiries invited . Copyright 1989

CIRCLE 65 ON READER SERVICE CARD

EW PK·232MBX
With PakMail™
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