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THE BEST THI OME
IN SMALL PACKAGES

Meet the master of 2-meter FM mobiles! ICOM's easy-to-operate IC-228A/H  « Wideband Coverage

answers your requests for custom big rig performance and maximum frequen 138-174MHz Rx
coverage in a compact unit .:'.l'»zf:sig;;'neﬁr to fit today’s autos. Operate odd split a : :
subaudible-tone accessed repeaters, monitor NOAA weather and enjoy incom. » 20 Memories with Memory
parable ICOM quality with every call! Channel Lock-Out
e 45/25 Watts
indicates plus or minus duplex. Includes all subaudible tones buit-in. TONE appears y
e T T
PRIORITY WATCH - . . i nning frrom Suppli
Monitor any channel for calls while con- EE]T“? MRN8 9 L e pog A DTMF Mic
tinuing operation on another frequency. WIDE BAND « Call Channel
TUNING STEP L CO\'ERAGE » Optional Beeper
INDICATOR B e b sncama  ® Priority Watch
Programmable tuning , - NOAA weather bands. Trans-
steps of SkHz, 10kHz, mit range of 140-150MHz
15kHz, 20kHz or 25kHz | includes MARS and CAP
© frequencies.
45 OR 25 WATTS AU ICOM
| MEMORIES
The IC-228H delivers 45 watts; the IC-228A i
25 watts. Both include selectable low power. Eaﬂhmal dnwmmm B Ot e gmrs'mln ?mozqal}-Tﬂ}-.l Aﬁiﬁgﬂgﬂsm 96004
> Customer Service Hotline (206) 454-7619
3150 Premier Drive, Suite 12&5. an , TX 75063 /

SRF INDICATOR MEMORY LOCKOUT ICOM CANADA, A Divison of ICOM America, . 3071 -

Shows signal strength when receiving, and refative Lights when a memory channel is as #5 Road, Unt 9, Richmond, B.C. VX 2T4 Canada
wmmmm amm mm ""_"l m—*nﬂﬂﬁmmma Al COM raios



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

* |nitiate phone calls from your HT or mobile
* Receive incoming phone calls
JEW!+* Telephone initiated control. . .
.~ Operate your base station with complete control from any telephone
.~ Change frequencies from the controlling telephone
.~ Selectively call mobiles using regenerated DTMF from any telephone
.~ [Eavesdrop the channel from any telephone
.~ Use as a wire remote using ordinary dial up lines and a
speaker phone as a control head.

i l'_‘;. i*buu:n SvyLTEMS (ye

Private Patch I\

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

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

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

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

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

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

~ = NEW FEATURE

~ * [# or multi-digit connect/discon’

nect
+~ Fully regenerated tone dialing
e Pulse dialing
» Toll protection
e Secret toll override code
« Busy signal disconnecl
-~ Dialtone disconnect
e W identification
o Activity timer
e Timeout timer

-
il o T

o .r:'..!'__-;i..-r-ll:'-.::: initiated coniroi

.~ Regenerated DTMF selective calling
¢ Ringout

~ Ringout or Auto Answeil e

e Busy channel ringout InnibDIt

» otalus messages

+ Internally squeliched aualo
« MOV lightning protection
+~ Front panel status led's

~ Separate CW ID level conti

.~ 24 dip switches make all features

user programmable/selectabie,

Tl s 0 FiRfmc
I_.":I |'::| W8 LY -

m Connects to MIC and ext.
speaker jack on any radio. Or
connect internally if desired.

m Can be connected to any HT.
(Even those with a two wire inter-
face.)

B Can be operated simplex,
through a repeater from a base
station or connected directly to
a repeater for semi-duplex opera-
tion.

® 20 minutes typical connect time

B Made in US.A.

OPTIONS
1. Y2 second electronic voice delay

2. FCC registered coupler
3. CW ID chip

AMATEUR ELECTRONIC SUPPLY

Milwaukea W1, Wickliffe OH,
Orlando FL, Clearwater FL,
Las Vegas NV

BARRY ELECTRONICS CORP.
New York NY

EGE, Inc.
Woodbridge VA

ERICKSON COMMUNICATIONS
Chicago IL

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

CONNECT SYSTEMS INC.
23731 Madison St.
Torrance CA 90505
Phone: (213) 373-6803
HENRY RADIO OMMI ELECTRONICS
Los Angeles CA Laredo TX
INTERNATIONAL RADIO SYSTEMS PACE ENGINEERING
Miami FL Tucson AZ
JUNS ELECTRONICS THE HAM STATION
Culver City CA Evansvilie IN
MADISON ELECTRONICS SUPPLY WESTCOM
Houston TX San Marcos CA
MIAMI RADIO CENTER CORP. CANADA:
Miami FL EI*SHTEEUE%EEETHGHIE
""Ffsfﬂg"uﬁi FL Surrey B.C.

N&G DISTRIBUTING CORP.
Miami FL

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

Communications Specialists’ latest

excavation brings to light vet another
dynamite discovery—our new dip switch pro-
grammable SD-1000. No need to tunnel your way
through Two-Tone Sequential decoding any-
more. We've mined this amazing unit! Now, for
the first time, you can stock one unit that will
decode all calls in a 1000-call paging system with
+ .2Hz crystal accuracy. The EEPROM on-
board memory can even be programmed for cus-
tom tones, and every unit includes group call.
Universal switched outputs control vour call
light, squelch gate and hormn. The SD-1000 can

also generate CTCSS and decode

Two-Tone Sequential. Its miniature

size of 2.0”" x 1.25" x .4" 1s no minor

fact either, as its a flawless companion

for our PE-1000 Paging Encoder. We

ensure one-day delivery and our one-

year standard warranty. Tap the rich vein of

Communications Specialists and unearth the
SD-1000 or other fine gems.

COMMUNICATIONS SPECIALISTS, INC.

B 426 West Taft Avenue + Orange, CA 92665-4296
Local (714) 998-3021 - FAX (714) 974-3420

Entire US.A. 1-800-854-0547 CIRCLE 10 ON READER SERVICE CARD
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MFJ shatters the 6 mode barrier and the price barrier

MFJ multi-mode
data controller

MFJ) MULTI-MODE DATA CONTROLLER

COmMPyTER SiTERFACT POWER
s b gl ~N
S5 806 ¢

MODEL MF)-1278

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

ASCII, CW, WEFAX, SSTV and Contest Memory Keyer

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

Amateur radio’'s newesl multi-mode
data controller -- the MF.J-1278 - lets you
join the fun on Packet, RTTY, ASCII.

CW. Weather FAX, S5TV and gives you a
full featured Contest Memory Keyer
mode . .. you get 7 modes. . . for an
allordable $249.95.

Plus you get high performance HF/VHF/

CW modems, software selectable dual
radio ports, precision tuning indicator,
32K RAM, AC power supply and more.

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

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

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

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

Packet

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

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

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

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

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

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

Baudot RTTY

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

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

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

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

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

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

ASCII

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

Cw

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

A huge type ahead buifer lets you send
smooth CW even if you “hunt and peck”.

You can store entire Q50s in the
message memories, il you wanted to!
You can link and repeat any messages for
automatic CQs and beaconing. Memories
also work in RTTY and ASCII modes,

A tone Modulated CW mode (urns
your VHF FM rig intoa CW transceiver lor
a new fun mode. It's perfect for
transmitting code practice over VHF FM.

An AFSK CW mode lets you ID in CW.

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

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

Weather FAX

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

MFJ ENTERPRISES, INC.

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

fledged weather maps on your printer.
Other interesting FAX pictures can also
be printed -- such as some news
photographs [rom wire services,

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

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

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

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

You can transmit FAX pictures right
olff disk and have fun exchanging and
collecting them.

Slow Scan TV

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

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

You can print slow scan TV pictureson
any Epson graphics compatible printer. If
you have an IBM PC or compatible you
can print to screen in near real time or
from disk with the MFJ-1284 Starter Pack.

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

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

The MFJ-1278 transmits and receives
8.5. 12, 24, and 36 second black and white
format SSTV pictures using two levels.

Contest Memory Keyer

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

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

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

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

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

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

More Features

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

Plus. .. printing in all modes,
threshold control for varying band
conditions. tune-up command, lithium
battery backup. RS-232 and TTL level
serial ports. watch dog timer, FSK and
AFSK outputs, output level control,
speaker jack for both radio ports. test and
calibration software, Z-80 at 4.9 MHz. 32K
EPROM. and socketed ICs. FCC approved.
9x1Y2x9%z2inches. 12VDCor 1 10VAC.

Gel yours today and join the fun crowd!

FOR YOUR NEAREST DEALER
or to order call toll free

800-647-1800

One Year Unconditional Guarantee

MFJ . .. making quality affordable

CIRCLE 24 ON READER SERVICE CARD
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WHY BECOME A HAM?

For many people, the first question is: What
is a ham? A “ham’ (amateur radio operator),
is someone who has the right to transmit on
the amateur radio bands.

The public often mixes ham radio and CB
radio. They are right in principle—both involve
transmitting and receiving radio signals—but
CB radio offers only a glimmer of the kaleido-
scope of radio communications hams have
at their disposal. Hams routinely talk with oth-
er hams the world over, in a variety of modes
and on a variety of bands. Hams can extend
the range of their signal through increased
signal strength, mode choice, and through re-
peaters—even through satellites!

How To Become a Ham

Becoming an amateur, however, is just not
a maftter of buying the ticket. The aspiring
ham needs lo pass an examination consisting
of two elements. The first is a written exam on
radio theory, rules, and regulations. The other
element consists of listening to and copying
(writing down) Morse code. If he passes both
elements, this information is submitted to the
FCC, who sends him his license at no cost in 6
weeks' time.

How difficult is this? It's important to first set
the test date to aim for. There are enough VE
test centers that chances are very good
there's an exam session on the average of
once a month at a center within a hundred
miles of you. Contact the American Radio Re-
lay League in Newington, Connecticut, for a
list of these test centers.

For the entry-level license—the Novice
Class license—a lypical applicant should be-
gin to study daily one month before the test
date. The typical applicant will in reality need
only half this amount of time or less, so the
extra time is insurance for confidence. The
daily study routine is 45 minutes for theory,
rules, and regulations and two periods of 20
minutes each to copy code.

Morse Code

Aspirants seem to have the most trouble
learning the code. Many have a hard time
committing themselves to learning it because
they don't see the sense in learning a mode
which conveys information so slowly, and
which many people condemn as archaic in the
face of newer, more sophisticated, modes.
There's even a lot of talk about creating a
no-code license amateur license in the US,
and Canada is taking steps toward a no-code
license, scheduled to take effect next year.

On the other hand, Morse code remains the
best combination of simplicity of production
and transmission, and effectiveness in con-
veying information during poor propagation.,
(See Welcome, Newcomers in the April 1987
issue for details.)
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Your feelings about the code, however,
don’t change the fact that it's still an exam
requirement. If you're anti-code but want your
ham license (and don’t want to wait for the
requirements to change}—compartmentalize
your feelings. Concentrate on learning it for
the exam, and then, if you still feel strongly
against it, join the campaign for a no-code
license.

Code learning and copying, like many rote
gxercises, can quickly fatigue you at first. Our
minds have a way of rebelling against learning
something that doesn’t give us the stimulation
of reasoning. Many perfectly capable people
have themselves convinced that they are unable
to learn the code. Their mistake is that they
confuse mental incapabilitywith mental blocks.

Number 1 on your Feedback card

Welcome, Newcomers!

How do you deal with this? By learning in
frequent but small doses. | am not an ardent
fan of code, but | learned it best when | ended
my practice sessions early, often times before
| even felt like it. This kept my mind open for
the next session.

This month’s July issue has a number of
articles packed with pointers on how to learn
the code. There's an excellent article for
Novice aspirants who clutch under the “real-
time" demand of copying code as it's sent—it
teaches you how to copy the tones, which you
can decipher at your own pace after the send-
ing session!

See you on the bands come September!

.. .de KATHY

it's just an abbreviation of ‘‘amateur.”

radioteletype, and video.

the US.

exams.

GLOSSARY

Ham Radio—There are many explanations of the origin of "Ham" Radio. One theory
holds that, in the days of the peak use of telegraphy, a ““ham’’ referred to a poor
operator, which radio operators humorously adopted! Another explanation holds that

Radio communication—Radio is used here in its broader meaning. A radio wave is an
electromagnetic wave that travels through a medium, such as air. They are described
in terms of either frequency—the number of cycles of that wave that pass a fixed point
in a given amount of time, or wavelength—the distance from one peak to the next
peak of that wave. An RF (radio-frequency) wave has a wavelength range of 30
kilometers to 1 millimeter, which corresponds to a frequency range of 10,000-3
million million Hertz (cycles per second).

Radio communications refers to any sort of information that's conveyed on RF
waves. Hams are allowed to encode RF waves in many forms, including voice,

Mode—This describes both the kind of information encoded on a radio wave and the
modulation method used. For example, stations on the AM broadcast band are both
voice mode (the kind of information) and Amplitude Modulated (AM) mode (moduia-
tion method). Stations on the FM broadcast band are also voice mode, but thier
modulation mode is Frequency Modulation (FM).

Band—A segment of the Radio Frequency spectrum.

Repeater—An unmanned transmit/receive site that receives an FM signal and simulta-
neously retransmits it on another frequency. This increases the range of a signal.

Ticket—Ham jargon for the license to transmit on the amateur bands.

FCC—Federal Communications Commission. The US government agency responsible
for the allocations of frequencies for radiocommunications and broadcasting in

VE—Volunteer Examiner. This is a ham who holds an Advanced Class or Extra Class
license who has been accepted by a Volunteer Examination Coordination body to
administer exam sessions. Until recently, the FCC directly administered amateur

Propagation—Refers 1o the conveyance of an electro-magnetic wave through a medi-
um, such as the atmosphere. The better the propagation, the further the wave travels.
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Manuscripts

Contributions in the form of manu-
scripts with dramngs and/or photo-
graphs are welcome and will be
considered for possible publication.
We can assume no responsibility for
loss or damage to any material,
Please enciose a stamped, self-
addressed envelope with each
submission. Payment for the use ol
any unsolicited material will be
made upon acceptance. A premium
will be paid for accepted articles that
have been submitted electronically
(CompuServe ppn 70310,775 or
MCI Mail "WGEPUB'"") or on disk as
an |IBM-compalible ASCII file. All
contributions should be directed to
the 73 editorial offices. "How lo
Write for 73" guidelines are avail-
able upon request. US citizens must
include their social security number
with submitted manuseripts.
Reprints: The first copy of an arti-
cle—$3.00 (each additional copy-
$1.50). Write to 73 Amateur Radio
Magazine, WGE Center, At. 202
North, Peterborough, NH (3458
ATTN: Article Reprints.

Subscription information

One Year (12 issues) $24 .97, Two
Years (24 issues) 544 968. Canada,

Mexico and Foreign Surface: One
Year $31.75 (US Funds); Two Year
$57.00 (US Funds). Foreign Airmail.
One Year $39.00 (US Funds). Two
Years $70.00 (US Funds). Send new
or ranewal nolices, inquiries, and
change of address to 73 Amateur
Radio, P.O. Box 931, Farmingdale
NY 11737. Allow 4-6 weeks for
subscriphion and change of address
processing. For Customer Service,
call toll-free a1 1-800-227-7585. For
renewals and changes ol address,
please include the address label
from your mos! recent issue of 73
For gift subscriptions, include your
name and address as well as those
of the gilt recipients. Second class
postage paid at Peterborough NH
03458, and at additional mailing
offices. Canadian second class mail
registration number 9566. Microfilm
Edition—University Microfilm, Ann
Arbor MI 4B106.

Postmaster: Send address
changes to 73 Amateur Radio, P.O.
Box 931, Farmingdale NY 11737

Contractual Agreement: Just your
breath—did you use Scope to-
day?-on this magazine enters your
body and soul into contract with the
Spirt of Amateur Radio, Hereafter
you will promote this hobby with the
fervor ol a religious zealol. You will
recruil no fewer than ten new hams
in the next six months, you will carry
out at least one public service acl
within the next year, and you will
solder something once each week
for the rest of your lite. Above all, you
must regularly report your progress
to the editors of this magazine
through feedback cards, letters, or
electronic means. We'll be watching

you!

L =

/5

AMATEUR
RADIO

JULY 1988 [ssue # 334
TABLE OF CONTENTS
FEATURES
10 Code Test Sure Shot
Pass Swpm without learning code! .... KAONTK(SK)
14 Sequential Two-Tone Encoder

I8

(¥

=

£

£ &

Easy encoder project
Novice Band Nets
Check in and upgrade, too

How To Improve Code Speed
Learn from others’ hard work

Direction Finding Loop

T-hunt antenna inacan ..

Morse Code Motivation
Pointers for teachers from a teacher

Hornblower Two

Unlimited control flexibility

You Will Upgrade!

A system for written and code exams
Pulsed Bi-Phased (Part 2)

High-speed data system cuts bandwidth
How Not To Run A Novice Class

On a humorous note

rrrrr

Flip-Flop Latch Circuits (Part 2)
Final part of a practical tutorial
Problems In Learning The Code
Yet another way to get unstuck

Security Alert!

Protecting the Winnebiko with technology
Care & Feeding of the PBBS (Part 2)
Some final points for packeteers

---------------------------

rrrrrrrrrrrrrrr

llllllllllllllll

llllllllllllll

lllllllllllllllll

------------------------

-----------------

llllllllllllllll

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

lllllllllllllllllllllllllllllllllllllllllllllll

rrrrrrrr

------------

REVIEWS

12

20

30

Yaesu FT-T47GX
Affordable fun from Yaesu

GGTE Morse Tutor

Uncomparable computer-based code course

Datong's Great Add-On

High-tech interference solutions

Filters

++++++++++++++++

37 Gordon West Novice Course
ENIF ASSOCEIE PubhRher 18 S DBV .o v 00 o 5 cimvims o sIome e e e he rrE e v ety on i s e
39 AR-460D LCR Meter
A fmely trOuBICSROOTIMB LOO0N i 21575 s 2 e ot 30 ai e rais e aisnia | o ek wi i e b e a1 0 e 3 S A 324 WBORRT
DEPARTMENTS
FEEDBACK. .. 68 Above and BE]"ﬂlll:l 76 New Products
FEEDBACK! 74 Aerial View 96 Propagation
1t's like being there— 88 Ad Index 80 QRP
right here in our offices!
How? Just take advantage 70 ATV 9 QRX
of our FEEDBACK card 98 Barter and Buy 95 QTH DX
on page 89. You'll notice Dealer Direct 69 RTTY Loo
fpItmE famebaa E X Riids 51 73 Taicraiiinl
the beginning of each nterna
article and column. We'd 83 Hamsats 84 Special Events
':lr:; ,,.: :;: 81 Index: 7/88 65 Weathersats
like best. And then we 6 Never Say Die Newcomers
capd each month for & Cover by Deborah Smith
frocatiripenn i Photography by Suzanne Torsheya

73 Amateur Radio = July, 1988 5




Number 2 on your Feedback card

NEVER saY DIE

Why Posthumous Awards?

Bill Bennett W7PHO, a DX leg-
end, died recently. Something
about the move 1o honor him
at the Dayton Hamvention just
didn’t set right with me. There
wasn't anything wrong with hon-
oring the years of service Bill gave
to our hobby. Yet something both-
ered me.

As usual, my thinking came
together when | was taking a
shower. | suddenly knew what
was wrong. Why in the devil are
we going to honor Bill after he's
dead? That's crazy! It isn’t like
we didn't have quite a few years
to think of this while he was alive
and tell him how we felt. Then he
could have known of our apprecia-
tion for all his work and gotten

gz

NOBAT

BROOKFIELD
00

QSL OF THE MONTH

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

cannol be accepted.

6 73 Amateur Radio = July, 1988

some satisfaction out of it. These
posthumous honors are for the
birds.

This came home to me even
more a few days ago when Bill
Hoisington K1CLL died. Bill wrote
dozens of articles on simple-to-
construct ham equipment. He was
an absolute wizard at knocking to-
gether gear for any band right on
up through 3,000 MHz on his
kitchen table, using nothing more
than a couple of low cost transis-
tors. His nigs would light a light
bulb, even at those frequencies,

| first ran into Bill K1CLL when
he was operating on 2m from a
fire tower on a Rye, New York,
mountain. He was W2BAV then.
His W2BAV VHF antennas were
state of the art. Indeed, | used one
of his 16-element
beams when | operated
from the top of the
News Building on 42nd
Street in Manhattan. |
used to talk with Bill fre-
quently as we vied for
DX contacts on 2m.
That was back in 1948,
forty years ago.

When Bill got to be
around 62 years old,
over twenly years ago,
my understanding is
that he was suddenly
fired from his electronic
technician job by his
employer so they
wouldn’t have to pen-
sion him at 65. Dia-
mond Tool and Horse-
shoe Company, as |
recall. Bill got in touch
with me and proposed a
series of articles on
home construction for
/3. Fine with me.

So Bill moved to Pe-
terborough and bought
a farm so he could be
near /3. He produced
endless articles that
thousands of readers
enjoyed and built. He

designed simple receivers, trans-
mitters, amplifiers, test equip-
ment and SO on.

He was fortunate enough to get
divorced from a rather nasty sec-
ond wife. The next thing | knew
he went to the Philippines to mar-
ry a woman who wanted to move
to the US. He brought her back,
go!l divorced, and wrote more
articles.

Then he developed cancer. The
doctors told him nothing could be
done—hopeless. So he went back
to the Philippines to see a psychic
healer, threw off the cancer and
married a lovely Philippine wom-
an, Pilar. | heard off and on from
him from Manila, where he was
living happily.

Six years ago, when | visited
Manila, | tried to find him. The lo-
cal hams said he'd gone back to
the States. Sure enough, he
turned up in Peterborough a year
later. Moved here with Pilar. He
had been recently working with
the 73 editors on a new series of
simple construction projects. He
was a genius at that, always able
to use easy-to-get parts that he'd
put together in a novel way. Ham
radio suffered a great loss when
Bill died of a heart attack a few
days ago.

Too Late for Thanks

| wonder how many readers
who enjoyed Bill's articles ever
wrote to thank him?

So | got to thinking about
W7PHO, who should have been
honored while he could have en-
joyed it. And K1CLL, too. And then
| began to think of all the other
outstanding hams we've ignored
while they were alive.

The father of RTTY was John
Williams W2BFD, a particular
friend of mine. | doubt if we ever
would have had RTTY without
John. He did the early hard work
of locating Teletype machines
and getting them released for ham

Continued on page 46
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KENWOOD

..pacesetter in Amateur Radio

All Mode Mobility!

4 j ; » 25 waltls high/5 watts adjustable low » Dual digital VFOs
TR _751 ™ /851/1\ * Programmable scanning—memory, » Semi break-in CW with side tone

=% band, or mode scan with “COM" * MC-48 16-key DTMF hand micro-

Compact all mode channel and priority alert phone and microphone hook included
transceivers * 10 memory channels for frequency, » Frequency lock, offset, reverse switches
It's the “New Sound” on the 2 meter mode, CTCSS tone, offset. Two chan- ¢ D|.g|taj Channel Link {DCL] DDIIGH

) els for odd spilits. o T SR e
band—Kenwood's TR-751A! Auto- h Uplional accessories
matic mode selection, versatile - A”g”;]?e squeich, noise blanker, *» CD-10 call sign display
scanning functions, illuminated multi- 2" * PS-430, PS-30 DC power supplies
functiungLCD and status lights all * Easy-to-read analog S & RF meter » SW-100A/B SWR/power meter

* SW-200A/B SWR/power meter

* SWT-1 2 m antenna tuner

*» SWT-2 70 cm antenna tuner

» TU-7 38-tone CTCSS encoder

* MU-1 modem unit for DCL systemn
Oscamme—___ *VS-1voice synthesizer

contribute to the rig's ease-of-

operation. All this and more in a

compact package for VHF stations

on-the-go!

e Automatic mode selection, plus LSB

144.0 144.1 144.5 1458 146.0 148.0 MHz
1

e = » MB-10 extra mobile mount
cw |usB| Fm |usB| FM 7 B . SP-40, SP-50B mobile
speakers

e Optional front panel-selectable
38-tone CTCSS encoder

» Frequency range 142-
149 MHz (modifiable to
cover 141-151 MHz)

e High performance receiver with
GaAs FET front end

e VS-1 voice synthesizer option

# » PG-2N extra DC cable

* » PG-3B DC line noise filter
- » MC-60A, MC-80, MC-85
deluxe base station mics.
* MC-43S UP/DOWN mic.

*» MC-55 (8-pin) mobile mic.

» MA-4000 dual band antenna with

duplexer
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70 cm SSB/CW/FM transceiver
The same winning features are yours
on 70 cm with the TR-851A! KE NWOOD
e Covers 430-439.999 MHz
e 25 W high power/5 W adjustable low
» MC-435 UP/DWN mic. and mic

hook included KENWOOD U.S.A. CORPORATION
2201E. Dominguez St., Long Beach, CA 90810
PO. Box 22745, Long Beach, CA 90801-5745

Complete service manuals are avaiable tor all Renwood lransceivers and most accessones
Specitications and prices are subject to change withowt notice or obligation
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TS-940S—the standard of
performance by which all
other transceivers are judged.
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 with superlatives, and
the field-proven performance
shows that the TS-940S is
“The Number One Rated HF
Transceiver!”
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AF tune operation
e The AF TUNE funclion reduces

mterfenng signals ana white noise
& Tris lunchon should only be used
duiing aperationin the CW mode

interfering signal is in the centes
of tha desired signal

1) CW Variable Bandwidth Tuning. Vary the
passband width continuously in the CW. FSK.
and AM modes, without affecting the center
frequency. This effectively minimizes QRM
from nearby SSB and CW signals.

2) AF Tune.Enahled with the push of a button,
this CW interference fighter inserts a tun-
able, threepole active filter betweenthe SSB/
CW demodulator and the audio amplifier. Dur-
ing CW 0S0s, this control can be used to
reduce interfenng signals and noise, and
peaks audio frequency response for optimum
CW performance

3) SSB Slope Tuning.Operating in the LSBand
USB modes, this tront panel control allows
independent, continuously vaniable adjust-
ment of the highorlowfrequencyslopesofthe
IF passhand. The LCD sub display illustrates
the filtering position

4) IF Notch Filter. The tunable notch filter
sharply attenuates interfening signais by as
much as 40 dB_As shown here, the interfering
signal is reduced, while the desired signal
remains unaffected. The notch filter works in
all modes except FM
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EDITED BY BRYAN HASTINGS KA1HY

Phase 3C

At press time, Arianespace, the European
Space Agency, announced that the launch of
AMSAT Phase 3C was set for June 8th. The
P3-C satellite has three transponders on
board as well as the RUDAK digital packet
communications experiment. AMSAT-NA ad-
vises the following revised Phase 3-C operat-
ing frequencies.

Mode "B (50 Watts PEP)

Input (Uplink): 435.420-435.570 MHz

Output (Downlink): 145.825-145.975 MHz

General Beacon: 145.812 MHz
(CWI/RTTY)

Engineering Beacon: 145.985 MHz

Mode “L" (Primary Transponder)

Input (Uplink): 1269.62-1269.33 MHz

Output (Downlink): 435.715-436.005 MHz

General Beacon: 435.651 MHz
(PSKICW/IRTTY)

Mode ""JL" (Secondary Transponder)
Input (Uplink): 144.425-144 475 MHz

(50 kHz) :
Output (Downlink): 435.990-435.940 MHz

Mode “°S"

Input (Uplink): 435.601-435.637 MHz

Output (Downlink):
2400.711-2400.747 MHz

General Beacon: 2400.325 MHz

RUDAK is a world-wide independent packet
data channel using separate receive and
transmit frequencies. (Mode L™ 50W PEP)
input (Uplink): 1269.70 MHz (2400 bits/sec-
ond DPSK)

Output (Downlink): 435.677 MHz (400 bits/
second PSK)

The RUDAK packet message project is the
brainchild of Hanspeter Kuhlen DK1YQ.

JARL

The Japanese Amateur Radio League has
released a reevaluated band plan for the spec-
trum from 50 MHz to 10.4 GHz. It matches
much more closely than their previous plan
the bandplans stipulated for the three |IARU
Regions. Another key point is that data and
image communications will each have two ex-
clusive mode segments: SSB and FM.

Canada Packet

The Canadian Department of Communica-
tions encourages packet radio operation in
that country. The DOC informed the CRRL
that it has no objection to amateurs holding an
Advanced Amateur certificate, or a certificate

with a six-month endorsement, operating
packet radio on frequencies recommended
by the ARRL Ad-Hoc committee on amateur
radio digital communications. No amateur
radio group, including the CRRL, solicited
this statement. It's a natural step, since the
DOC has routinely given individual amateurs
special authorization to operate on these
frequencies.

Broadcasting OK

The FCC won’t limit the broadcast time of
an amateur station issuing bona-fide news
bulletins, as long as these narrowcasts or
QSTs are directed only at the amateur com-
munity. The Commission states this in its deci-
sion to turn down a rule-making proposal filed
by James Fisher K4GF of Ocala, FL. James
KA4AGF proposed to limit amateur broadcast-
ing—""bulletin mode''—to ten minutes per
day. The FCC's reasons for refusing the pro-

posal:

- There is no proof that the broadcasts cause
sufficient congestion on the ham bands.

- Bulletins serve the amateur community by
providing an effective means of keeping hams
informed about their service.

Amateur broadcasts were officially sanc-
tioned 40 years ago, as the result of the 1948
Docket #8918, which led to the establishment
of rules that permit hams to issue one-way
transmissions.

W7PHO Honor

Bill Bennett W7PHO is the first ham to
posthumously receive the Dayton Amateur
Radio Association ‘'‘Radio Amateur of the
Year" award. Bill is honored for his years of
dedication to Amateur radio, especially
DXing.

Bill's most notable achievements are the cre-
ation of the Western Washington DX Club,
and the DX Family Hour Net. He also worked
closely with the ARRL to establish their outgo-
ing DX QSL Bureau. Bill W7PHO died at age
78 on December 23rd in Seattle.

900 MHz

The FCC authorized the Association of
American Railroads to use six conventional
900 MHz frequency pairs for an “Advanced
Train Control System.” These are located in
the B96-901 and 935-940 MHz bands. Al-
though this system will mainly be used for
digital information on the position, speed, and
other vital statistics of the train, it will also have
voice capability.

This a good opportunity for equipment manu-
facturers to target two markets at once. They

could produce radios that will easily modify to
amateur use on the 33cm band.

70cm
Infringement

Northern Hydraulics, Inc., a mail-order busi-
ness in Burnsville, Minnesota, is marketing an
Amateur HT to use as a no-license CB radio.
The "Eagle’” HT operates on the 440-449
MHz band. In their Sale Catalog #46, they
suggest using this HT for business purposes:
“A real time and work saver for surveying,
construction, highway, and field work coordi-
nating.”" They do state that the unit is FCC
Approved, but don't state that any sort of li-
cense is needed to operate the unit.

Many hams have called their toll-free number
(800-533-5545) to inform them that their pre-
sentation of this radio promotes illegal use.
The company has so far ignored complaints.

Send’em In!

QRX readers may have noticed the paucity
of photos in this column recently. It's very
simple—we can’t print what we don’t have to
print!

We will review any graphics related to Ama-
teur radio, however remotely. High-contrast
color photos are preferred. Send in your pho-
tos for the ham community to see!

Articles!

What's happening on 33cm? Why does over
20 MHz of this band lay fallow? Think of the
possibilities, especially for high speed data
transfer, on this little-used stretch of spec-
trum! 73 Magazine is especially interested in
promoting use of the 33cm (902-928 MHz)
band, and intends to run a theme issue on
what's happening on that band in the not-too-
distant future. We are looking for articles,
reveiws, and other text items.

Let's make 19.2 KB and above digital commu-
nications a reality for many more hams!

Reprints

—————

If you are interested in obtaining article
reprints from 73, call or write Linda Reneau
at 73 Editorial, (603) 525-4201, Ex. 551.
Reprints are $3 for the first reprint and $1.50
for each additional. Pay with cash, credit card,
or check.

That’s All, Folks

Thanks for this month's QRX items go to:
Westlink, W5YI Report, AMSAT, and
CAREN'’s World. Keep your photos and news
items rolling in to: 73 Magazine, 70 Rte. 202N,
Peterborough, NH 03458-1194. Atin: QRX
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I t's ll|:|v0!-;!~‘..iihrlt: to pass the Novi ¢xam
if the examinee knows it at less than
5 words per minute. It's possible to legally
pass even without knowing the entire Morse
code. or even most of it. This article tells
how. The techniques described here may
also be useful for those who are taking the
test and have actually learned the code, since
they will virtually ensure success on the code
exam,

In The Middle

I approach this topic with some trepidation,
since I am sure that 1 will anger a number of
people by showing how to pass the exam
without learning the code. On the other hand.
for those in favor of a no-code license, this
article will probably not go far enough,
since it stll requires sitting down and taking
the exam. Those in favor of the code exam
should console themselves. This technique
will not work for passing the 13 or 20 wpm
exams.

Those in favor of no code test at all: You
can learn everything you need to know to pass
the 5 wpm code test in a couple of hours!

Test Format

In order to understand how it’s possible to
pass the test without learning the code, the
aspirant must first understand the nature of
the Novice code test. It consists generally of
ten fill-in-the-blank questions about the
content of five minutes of QSO-type code
transmission. Five minutes at five words
per minute is the equivalent of only 25 five-
letter words. If all of the characters transmit-
ted were letters. that would be 125 letters.
But numbers, punctuation, and prosigns
count as two letters, so the actual number of
characters transmitted in a Novice code test
1s really around 110. With this small number
of elements, the examiner doesn’t have much
choice about what kinds of questions
to make up, so they are relatively easy to
anticipate.

The text itself 1s 1in a conversation (QSO)
format. Therefore, the first characters sent

10 73 Amateur Radio = July, 1988
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make up the station callsigns of the stations
involved—**(His call) DE (Your call).™
These are repeated at the sign-off, the end of
the transmission. The test-taker can also
count on hearing the Readability/Strength/
Tone (RST) signal report, and most likely the
operator’'s name.

The FCC insists that every letter, number,
and punctuation mark be included in every
test. The Volunteer Examination Coordina-
tors (VECs) have so far unsuccessfully tried
to talk the FCC out of this. The FCC likely
wants to prevent the make-up of a really easy
test that doesn’t include the harder letters and
punctuation marks. Actually, the all-charac-
ter inclusion works in favor of the test taker
because it makes it easier to predict what will
be on the exam.

“You can learn
everything you need
to know to pass the

5 wpm code testin
a couple of hours!”’

How are all of the ten numbers used? The
callsigns account for three of the numbers
(because one of the callsigns will undoubted-
ly be portable in another call district, since
this is about the only way to work in the
required **/"" sign), and the signal report ac-
counts for another three (the last of which will
almost certainly be a 9). The four remaining
numbers will likely be used for the operator’s
age, temperature, transmitter power in watts,
and the number of years the operator has been
licensed. Since there is so little information
in a five word-per-minute test (because it i$ so
brief), if these items are included in the code
transmission, they will have to be included in
the fill-in-the-blank questions.
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*Callsi
*RSTR
* At least one of the operator’s names

*Two of three of the following: age. tempera-
ture, power, and years licensed.

the two stations

Right away it’s possible to predict at least
six of the ten questions on the exam. Seven
correct or better gives a passing grade.

Make A Grid

Bear in mind that most examiners allow test
takers time after the code transmission to fill
in any blanks and get their test paper into
shape. The ume limit applies only to the five
minutes of the code transmittion. not answer-
ing the 10 questions.

The trick, then, is to not copy the charac-
ters represented by the dits and dahs (dots and
dashes), but the dits and dahs themselves!

First, before the test starts, draw a grid on
the copy paper made up of seven vertical and
thirteen horizontal lines. It's easiest to do this
with a full-sized (8 2 x 11 inch) sheet of
unlined paper. This gives fourteen rows of
eight squares, or 112 squares altogether.

Each time a character is transmitted during
the test, write down In each grid square the
dits and dahs exactly as heard. It's possible o
separate characters, because they have longer
spaces between them than the spaces between
dits and dahs within a character. Make a
short vertical stroke for a dit and a longer
vertical stroke for a dah. It’s much faster to
draw a vertical than a horizontal stroke. Put
one character in each of the boxes. If the test
code transmission uses the Farnsworth
system, in which the letters are transmitted at
high speed with long spaces between them,
the easiest way to record them is to wait until
each character is sent and then make the
marks. If the code is sent at a straight 5 wpm
spacing, it will be easier to write each dit and
dah as 1t is sent. Don’t convert the characters
into letters and numbers even if you know
which ones they are, because this will slow
you down—write down exactly what you
hear.



It will also be useful, though not nec
to make a heavier or longer mark for
spaces that seem to indicate the end of

At the end of the exam, write the entire
alphabet and set of numbers (1-0) down on
another sheet of paper. The test taker does
need to know some of the simpler letters. In
working with someone who knew absolutely
no code, I found 1 could easily teach him the
following letters in about 1 hour: E, I, S, H,
T.M.O, AW, J N, D,B,and R.

E i1s the most common letter in text, and it
has the simplest Morse code symbol—one
dit. The first four letters of this group can be
classified as being similar to e—that is, they
are "e-ish.”” Using the mnemonic “‘e-ish™
recalls the first four letters. E is one dit, I is
two, S 1s three, and H is four. The next three
letters T, M, and O, are composed solely of
dahs, so they take more oomph to write (get
it. . . Take More Oomph). T i1s one dah. M 1s
two, and O is three.

Just use these two simple mnemonics and
translate the short and long strokes at (rela-
tive) leisure after the code test transmission.

The only characters left to learn are num-
bers—which takes about 30 seconds. All are
five tones long, in a combination of dits and
dahs. They follow a distinct pattern. The
number one is a dit followed by four dahs.
The number two is two dits followed by three
dahs. This pattern continues to five, which is
five dits. Six is a dah followed by four dits,
seven is two dahs followed by three dits. This
pattern continues to 10, which is five dahs.

T

Like Puzzles?

Remember, it's not necessary to know
these letters and numbers fast—just be able to
recognize them on the grid system.

The next step is to write down the symbols
for all the known letters and numbers on
the alphabet list. Now go back to the test
paper and fill in all of the Morse code char-
acters that you can. Try to se¢ the exam
like a cryptogram, solving for the unknown
items.

First (after the repeated Vs that start
the test), the transmission will begin with
callsigns, since it is a QSO-type test. Every
test that I've seen so far only uses US
callsigns, and they must begin with N, W, A,
or K. All but one—K—are on the above list to
memorize. The two callsigns will be separat-
ed by the word "*DE,"" composed of two of
the memorized letters, so the first letter after
“DE’" must. again, be N, W, A, or K. If a

1:1}1{; of Lhcm

callsign eln a number
probably . then the s | befofe the
number is a slant bar.

The single most importan rd in the text

it 1s almost
r %18 wall

is the word “‘is.”" This is be
always the case that the wo
be the answer to one of t questions.
Thus, the following copy, A IS 26,7 1s
easily deciphered as the operator’s age. The
missing letter is **G."’

“. . .most examiners
allow test takers
time after the code
transmission to fill in
any blanks and get
their test paper
into shape.”

Similarly, *"*"TRANSMITTER IS
__ENWOOD,"" answers the question about
the rig brand. It helps to be familiar with the
names of major Amateur transceiver compa-
nies; ICOM, Kenwood, Yaesu, Heathkit,
Ten-Tec, Drake. R_NNIN__ 200 WATTS
gives info on how much power the transmitter
is running, and deciphering the rest of the
message teaches the symbols U and G. There
are a number of other possibilities.

The next step 1s to take the letters you don’t
know but have been able to decipher and add
them to the alphabet list, then carefully fill
them in wherever else they appear in the text.
Finally, it may be possible to fill in yet more
of them because in the Novice test there are so
few characters. If all numbers, punctuation,
and prosigns count as double, and they all
must be included, then the maximum number
of characters that can be transmitted in five
minutes 18 109. There are 42 different num-
bers, letters, punctuation marks. and
prosigns. Thus, only 69 of the characters can
be duplicates, and most of those duplicates
will be vowels, since all words contain vow-
els. Furthermore, since the callsigns are re-
peated at the end of the transmission, this cuts
out about 10 more characters as duplicates.
Thus, it is highly unlikely that rare letters,
such as Z, Q, and X will be repeated, unless

in the callsigns. The process of elimination
can determine a few more letters.

Now sec how many questions you can
answer. With luck, one of the callsigns will
contain only memorized or deciphered let-
ters, but don’t count on this. Thus, be pre-
pared to answer seven of the remaining eight
questions correctly. One of the questions will
probably be the name of one of the two opera-
tors. Two general rules will help with this.
First, with the copy. NAMEISBI__.it'sa
sure thing the name is Bill, and that Bill is the
name of the operator doing the transmitting
since no one says in a QSO, ““YOUR NAME
IS BILL. " Secondly, if there are clearly two
names in the text, it’s a reasonably sure bet
that the first one is the name of the operator
being transmitted to, and the second is the
name of the operator doing the transmitting.
In QSOs, almost everyone says the other
person’s name first.

Another piece of information that may
appear is the operator's license class. Look
for words like NO_I_E., __ENERA__
or E_TRA that may be the answer to that
question.

Final Words

Is it possible to pass the exam without actu-
ally learning the Morse code? In nine out of
ten cases, yes. It's hard to imagine that it
would take more than two tries using this
technique, and again, this is a technique that
can easily be learned in an hour or two.

One word of warning: This method doesn’t
prepare an operator to actually have CW
QSOs. Real QSOs demand *‘real-time’’
knowledge of the code. I suggest learning the
code in earnest. because not only is Morse
code fun (once you get your speed up to 15
words per minute or so), but it provides an
opportunity to work DX stations not available
on the phone bands. Also. since CW equip-
ment is relatively »asy to build, it gives an
opportunity to experience the thrill of talking
to people halfway around the world using a
transmitter that the operator built himself.

No more excuses. Don’t tell yourself you
can’t learn enough code in an afternoon to get
a Novice or Technician license. And 1t’s all

legal! B8

Unfortunarely, Mr. Love passed away earlier this
vear. This technique wundoubtedly will generate
quite a few bouguets and brickbats. Please forward
vour commenis to 73 editorial offices rather than
deluging Mr. Love’s family with mail. —Ed.
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73 Review

Yaesu FT-747GX

An affordable transceiver for Novice and Extra

by Bill Clarke WA4BLC

Number 5 on your Feedback card

Yaesu USA

17210 Edwards Road
Cerritos, CA 90701
List Price: $889.95

or several years each new transceiver

brought to the market has been more
complex, offered more features, and looked
more formidable than its predecessors. Of
course prices rose with each new entry, with
top of the line radios going out of sight.

If the dollars involved are not enough of a
problem, there is no modern transceiver built
for the fellow looking to replace a trusty old
Drake or Heathkit tube radio. No affordable,
basic, recently-built radio meets the needs of
arm chair ragchewing, light contesting, or en-
joyable DXing...until now.

Well, Yaesu has made a stab at solving
these problems by introducing a new straight
forward transceiver that is full featured, excel-
lent quality, and simple to operate. They call
their new radio the FT-747GX.

First Impressions

The FT-747GX gives a lasting first impres-
sion when seen for the first time. It only weighs
7.25 pounds. The radio is very simply laid out,
with only 20 controls, 15 of which are push-op-
erated switches. The central digital display
has black characters and symbols on an am-
ber background showing frequency, mode,
memory, VFQO, filter selection, and more.

The FT-747GX looks so simple to operate |
hooked it up and turned it on without referring
to the operating manual. There were no sur-
prises or problems encountered, and opera-
tion commenced immediately.

| should note, however, that | later read the
entire manual. It is very complete, loaded with
accurate information, no grammatical errors,
and i1s easily understood. The manual also
contains numerous hints to aid the operator in
enjoying the radio in particular and the hobby
in general.

The 747's buttons and controls all operate
very smoothly. The main tuning knob has
indents, and does not free-wheel like most
tuning knobs. | found this a little disconcerting
at first, but | quickly became used to it.

Receiver

The LCD digital display is easily read, and
its amber color is easier on the eyes than
some red or green LED displays seen on other
radios. The frequency is displayed in large
numbers, while other information (VFO in use,
memaory number, mode, scan, etc.) IS shown
in smaller characters and icons.

The SSB tuning rate is 25 Hz per click of the
main tuning knob. The frequency ratio of turns
is about one turn to 1.3 kHz. Fast tune is 2.5
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Photo B. The rear panel showing the part of
the cast aluminum transmitter chassis.

kHz per click and is push switch selectable.
The normal AM tuning rate is 1 kHz per click,
10 kHz at the fast rate.

The 747 has all the necessary filters built in,
including a 500 Hz narrow CW filter and 6 kHz
AM filter.

The memory scheme used on the 747 is
very straightforward, not requiring mental
gymnastics to use. Just dial the frequency and
push a button. There are twenty memories.

To determine the reproduction quality of a
new rig | always tune it to the local country
western station on AM and listen in. The 747's
audio quality was excellent. In fact, it com-
pared very favorably with my large station
speaker. The front-facing speaker has out-
standing audio reproduction. There is no need
for an external speaker.

The receiver is very quiet, although not as
quiet as a Ten-Tec Corsair. There is no RF
GAIN control, but a 20 dB attenuator is avail-
able at the push of a switch. The 747 has a
noise blanker that does very well against the
woodpecker and simulated ignition noise, too.

The sgueich is active in all modes, and is
utilized during scanning. Memory scanning is
controlled from the mike.

Transmitter

Audio reports during SSB operation were all
good, with most indicating excellent quality

voice transmission. All contacts were made
using the standard microphone that is
supplied with the radio. Just remember, audio
reporis are not scientific and vary with the
receiving operator's hearing and preferences.

Semi break-in keying is a feature of the 747.
The CW note received good reports and
looked good on the scope.

The FT-747GX, like most current transceiv-
ers, has two VFOs allowing it to work SSB/CW
splits and split band operation. Internal pro-
gramming of the CPU prevents general cover-
age transmitter operation.

Inside The 747

Tools are not needed to get inside the 747.
Just release a couple of locks, push on the
designated pressure points, and the plastic
case slides off the chassis. The case is com-
pletely shielded by a metal coating on the
inside.

It's interesting to note that several operator
changes can be made to this radio without
opening it. These include side-tone volume,
memory backup enable, and carrier adjust-
ments.

The most impressive feature of the inside of
the 747 is the large cast aluminum transmitter
housing that provides the necessary heat
sinking for the finals. It is cooled by an internal
fan.

Bench Testing

To prove the manufacturer’'s claimed speci-
fications, | bench tested the 747. No problems
were encountered and the little radio did
everything the manufacturer said it would.

The following equipment was used during
the bench check:

*Leader LDC 8243 Frequency Counter

*Marconi Instruments 2022 Signal Generator

*Hewlett Packard 606 HF Signal Generator

*Hewlett Packard 651A Audio Generator

Bird 43 Wattmeter

*Hewlett Packard 85518/8518B Spectrum
Analyzer

*Cushman CE-5 Monitor

*Tektronics 475 Oscilloscope

Although the specifications check out in a
laboratory environment (see sidebar), the
performance of most currently available ama-
teur transceivers exceeds the capabilities of
the human ear, propagation, and atmospheric
conditions. For example, high sensitivity does
little good on 75 meters at 7 PM when all the
kilowatts are on.
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New FL-4 UHF

Helical Resonators

installed in Receiver
or FL-4H Preselector Unit

COMPLETE SHIELDED RCVR. ASSY.
VHF & UHF Receiver Boards

SCR200A-VHF SCR450A-UHF

* Totally Advanced Design!

*8 Pole Front End Fitr. + wide dynamic range—
Reduces Overload, Spurious Resp. & Intermod.

*Sens. 0.25 uV/12dB SINAD typ.

*Sel. 6dB @ + 6.5 KHz. -130dB @ +30KHz. (8 Pole
Crystal + 4 Pole Ceramic Fltrs.

'S Meter’, Discriminator & Deviation Mtr, Outputs!

*Exc. audio qualityl Fast squelch! w/0,0005% Crys-
tal. (“Super Sharp"’ IF Fitr. also avail. )

» New! 30 KHz B.W. IF Filter
for High Speed Packet.

Complete Receiver Assemblies

*Hcvr. Board mounted in shielded housing.

*Completely assembled & tested, w/F.T. caps,
S0239 conn.

*As used in the SCR 1000. Ready to drop into your
system!

*UHF Rcvr. Assy. Now Available w/Super Sharp FL-

4 Helical Resonators. Greally reduces IM & “out of |

band” interference!

Receiver Front-End Preselectors

*FL-6: 6Hi Q Resonators with Lo-Noise Transistor
Amp (2M or 220 MHz)

*FL-4H: 4Hi Q Helical Resonators & Lo-Noise Tr.
Amp. in shielded housing. (420-470 MHz)

*Provides tremendous rejection of ‘‘out-of-
band'’ signals w/out the usual loss! Can often be
used instead of large expensive cavity filters.

*Extremely helpful at sites with many nearby trans-
mitters to ““filter-out” these out-of-band signals.

Call or Write for
Data Sheets

For 10M, 2M, 220 MHz, & 440 MHz

ID250ACWID
& Audio Mixer Board

circuit and "'Emergency Power ID"'
option.

*4 input AF Mixer & Local Mic. amp.
*PROM Memory—250 bits/channel.

*Up to 4 different ID channeis!

*Many other features. Factory programmed.

CTC100 Rptr. COR Timer/Control Bd.

«Complete solid state control for rptr. COR "Hang"’
Timer, *Time-Out” Timer, TX local & remote Shut-
down/Reset, elc.

sIncludes inputs & outputs for panel controls &
lamps.

Sy
Power Supply Boards gngi’
* SCP12 12VDC @ 0.3A MAX. OUT. &

e SCP512 12VDC @ 1A & 5VDC @ 0.4A out.
(1.1A total max, out.)

¢ SCP512A As above, but also w/—=12VDC @ 0.1A

TTC300 TOUCH TONE CONTROLLER

*High performance, Super versatile design. To con-
trol any ON/OFF Function at a remole site via DTMF
Radio Link.

*Uses new high quality Xtal Controlled Decoder IC,
w/high immunity to falsing

*Decodes all 16 digits

*3 ON/OFF Functions per Main Card. Easily expand-
able to any no. of functions w/Expansion Cards.

«Codes quickly field programmable via plug-in Cod-
ing Cards. Many unigque 3-digit codes available. Not
basically 1-digit as with competitive units.

«Latched or pulsed outputs.

«Transistor Switch outputs can directly trigger solid
state circuitry or relays, etc. for any type of control
function.

*Low Power Consumption CMOS Technology.
SVDC Input. Gold-plated connectors.
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5 =
"
-
‘ -
.=

SR R
SCP30 HEAVY DUTY 30 AMP

RACK MT. POWER SUPPLY

» 13.8 VDC out. 115/230 in, 50/60 Hz.
* 30A @ 70% duty, 25A @ 100% duty.

¢ Massive 30 Ib. Transformer & Heat Sinks.

simproved! Now includes ‘“‘audio mute'’

Spectrum Repeater/Link

High Performance Boards & Sub-Assemblies

These are professional ‘‘Commercial Grade'' Units—Designed for
Extreme Environments (—30to 60° C.) AllEquipment Assembled & Tested.

Improved SCT410B
Transmitter Assy.

SCT110 VHF Xmtr/Exciter Board

*10 Wits. Output. 100% Duty Cycle!

*Withstands High VSWR

*True FM for exc. audio quality

*Designed specificially for continuous rptr. service.
Very low in “'white noise."

eSpurious — 75 dB. Harmonics —60 dB.

*With .0005% precision grade xtal.

*BA-30 30 Wt. Amp board & Heat sink, 3 sec. L.P
filter & rel. pwr. sensor.

*BATS5 75 W1. unit also available

SCT110 Transmitter Assembly

*SCT110 mounted in shielded housing

eSame as used on SCR 1000 & 2000X
«Completely assmbid. w/F.T. caps, SO239 conn.
*10, 30, or 75 WL. unit.

SCT 410B UHF Transmitter Bd. or Assy.

*Similar to SCT110, 10 Wts. nom.
*Includes “‘on board' proportional Xtal

Osc./Oven circuitry for very high stability!
*BA-40 40W. UHF AMP. BD. & HEAT SINK

SCAP Autopatch Board
*Provides all basic autopatch functions
eSecure 3 Digit Access; 1 Aux On-Off function, Audio
AGC,; Built-in timers; etc, Beautiful Audiol
*0/1 inhibit bd. also available
*Write/call for details and a data sheet

RPCM Board

sUsed w/SCAP board to provide ''‘Reverse Patch”
and Land-Line Control of Repeater
sIncludes land-line “answering’’ circuitry

Lightning Arrester For Autopatch

*Gas Discharge Tube shunts phone line surges 1o
ground

*Handles up to 40,000 Amps!

*The Best device available lo protect Autopatch
equipment from lightning damage. $17.00 + S/H.

SPECTRUM COMMUNICATIONS CORP.

1055 W. Germantown Pk, S9 * Norristown, PA 19403 # (215) 631-1710 » Telex: 846-211
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C ould I build a simple-cheap-compact
encoder? After acquiring some pager
parts from a surplus buy, I managed to put
together a working MINITOR™. 1 searched
through my crystal “*bank’ to put the pager
on a two meter simplex frequency. Since
this 1s a tone and voice pager. 1t makes an
excellent monitor receiver, with 0.25uV
sensiivity. The tone capability also aroused
the builder instinct in me. The circuit is
a result of several tries, and almost as
many dead ends. The 555 type IC’s just do
not have the frequency stability required for
the job.

Component of Choice

The XR2206 does the job well and also has
AFSK capabilities. This circuit is quite sim-
ple. Just connect some pots to set the A and B

by R.R. De Jongh WB7CPT

frequencies, select a suitable range capacitor
and then supply logic levels to pin 9 to select a
tone. I didn’t use timers to set tone times and
to sequence the tones. Timers can be used by
guesstimation, a second or so on the first tone
and about the same for the second tone. If the
experimenter decides to add in a timing cir-
cuit, perhaps a 556 CMOS type, try about a
half of a second on the first and about a
second or two on the second tone. There
should be a gap of about 100 msec between
the tones.

Easy Operation

The method I used worked well by holding
the speaker right up to the mike or HT and
pushing in the power switch with the A en-

abled. Hold it for a second and then toggle the
tone switch to the B tone and hold for two

Number 6 on your Feedback card

e
>~ An egsy construction project
L
e

seconds. Because the switch goes through a
momentary open, there’s a natural gap in
lOnes.

Some pagers have a special chip added in
their decoder that furmishes a *‘group’” alert.
This can be accessed by a long continous B
tone, one over six or more seconds. The
pager sounds the alert with a solid tone, in-
stead of the usual beep.

Parts are not cnitical. Frequencies are set
with the pots on pins 7 and 8, and the capaci-
tor between pins 5 and 6. Any decent NPN
transistor will do. The voltage used could be
12 or 13.8 volts as well as 9 volts. The fre-
quency may be set with a counter across the
speaker terminals. If a frequency or modula-
tion monitor is available, set the deviation to
about + 3 kHz with the speaker right up to the
mike of the transmitter. [

PN2222

0.033

TONES

ADJUST

T~ 2.2uF

100 uF
I1£
+1\

5.1K
A
5.1K
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One interesting test | made was to key down
the transmitter at full power for thirty minutes.
No overheating was noted. The large chunk of
aluminum does its job very well,

Operator Comments

The very slow main tuning rate is nice. | like
it better than the 10 or more kHz rates found
with the competition. However, fast tuning
causes the unit to stop only at 2.5kHz inter-
vals. It won’t do very well for a fast check of a
band. It is only meant to get the operator from
one place to another quickly.

The standard microphone has UP/DOWN
and FAST buttons for armchair tuning.

The 747 is ready for RTTY, Packet, and
AMTOR operation. However, | think that the
market this radio is directed towards will find
more use for the SSB and CW capabilities.
The FM unit is optional.

The mode is not selected by the rig; the
operator must select it. | thought this was a
drawback that should have been addressed
when the radio was designed, but others may
not find automatic upper or lower sideband
selection a problem.

There Is a built-in surge protector and an-
tenna line fuse to protect the receiver from
static discharges. Other manufacturers
should take notice of this.

There is no IF shift or PBT (pass-band tun-
ing). One or the other should have been built
in.

The push swilches are well labeled and
easy to operate.

The switch labeled CLAR is the receiver
clarifier. The terminology is out of place in
ham radio. Think of it as RIT (receiver incre-
mental tuning).

The cooling fan is very quiet.

The 747 has no notch filter, but most of
those type are difficult to control. | recommend
an outboard automatic notch filter such as the
Datong ANF (a favorite add-on).

The 747 is CAT ready and may be con-
trolled by a computer. It also means the
Stone Mountain Engineering QSYer keypad
will operate with it (another of my favorite
add-ons).

Wrap-up

| feel the 747 is an excellent entry level rig
for new hams. However, more importantly, the
747 fills the gap between yesterday's tube
radios and the expensive and complicated
rigs of today. Any operator will feel at home
with it, and will not be overwhelmed by
complexities. There are less controls on this
little radio than on most older tube radios and
operation is very straightforward. No operator
intimidation here!

Would | recommend the FT-747GX? Yes!
It has all the necessary features of the expen-
sive radios to make it a very capable transceiv-
er, yet the price is remarkably low. Don't be
fooled by the low price and light-weight plastic
case. The 747 is a piece of merchandise with
excellent quality.

Thank you to the folks at the Electronic
Equipment Bank of Vienna, Virginia, for the
loan of a new Yaesu FT-747GX, and the use of
their very complete test bench. Bl

Photo C. Notice the factory installed (stan-
dard) crystal filters.

Photo D. The large box like unit is the cast
aluminum transmitter chassis.
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ELLOW RADIO AMATEURS,

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

Don't take the risk of missing out on all 73 has to offer. You can have your issue of 73 delivered to your home
every month for just $19.97 (12 issues)—that’s 43% off the cover price!
And with every paid subscription we'll send you a FREE GIFT: a great looking 73 baseball cap.
A home delivered copy of 73 means you'll never miss out on these tremendously popular
monthly columns:
eConstruction projects: The most homebrew projects anywhere .
*Product reviews: Belly-to-belly matchups ol new gear.
e Acrial View: Everything you'll ever want to know about antennas.
- *QRP: For low power aficionados.

2 e WEATHERSATS: Get the latest fax on the weather.
“ eNever Say Die: And you bet I won't.
*73 Inmternational: 73 Amareur Radio is the only ham magazine
with monthly news from every corner of the world.
[_—D ' | want to receive my copy of 73 Amateur Radio at home
YE s cvery month. Please start my subscription immediately: |
B | year (12 issues) for $19.97 and a FREE /3 BASEBALL CAP!*
e Name I
Address |
City State —__ Zip
! Bill Me ] Check Enclosed [! Charge my credit card
SUBSCRIBE TODAY ok
p 1 MC [ Visa L] Amex Exp. Date
And remember—with every paid subscription Signature
order, you 'l receive a FREE 73 BASEBALL Offer valid for a limited time only. Canadian and foreign surface orders: $27 per year (12 issues) U.S. funds,
: Please allow 4-6 weeks for delivery of first issue. *Free gifis are sent to paid subscribers only.
CAP, and SAVE43% OFF THE COVER PRICE! | Mail Coupon to: 73 Amateur Radio, P.0. Box 931, Farmingdale, NY 11737-9631 78768C
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'ode Nets

“ . Pass the 13 wpm test by participating in code nets

L

ne of the best ways to increase code

proficiency is to participate in code
nets. Novice and Technician operators can
quickly pass the required 13 words-per-
minute General and Advanced code test by
regularly participating in code nets.

Most nets serve their immediate area. Con-
sequently, the nets listed in this article are
alphabetically arranged by states, using the
two letter postal service indicators. Some
nets just serve one or two counties in a state.
Consider operating in one of the area nets
shown after the state nets, if there isn’t an
active net in your area.

The name of each net is followed by the
abbreviated identification that i1s normally
used on the air. As an example, the identifica-
tion code for the New England Novice Net is
NENN.

The net frequency is stated in kilohertz. No
one owns a frequency, not even a regularly
scheduled net. If the stated net frequency is in
use by non-net amateurs, the net will be found
a few kilohertz above or below the stated
frequency.

The net operators are listed according to
the following weekly system: D is daily (in-
cluding weekends); Sn is Sunday; M is Mon-
day; T is Tuesday; W is Wednesday; Th is
Thursday; F is Friday; and S is Saturday.

A Sense of Time

Net start time is shown in Universal Time
Coordinated (UTC). UTC is 4, 5, 6, and 7
hours ahead of Eastern, Central, Mountain,
and Pacific Daylight Savings Times, respec-
tively in the Summer. UTC is 5, 6, 7, and 8
hours ahead of Eastern, Central, Mountain,
and Pacific Standard Times, respectively in
the Winter. This list was prepared showing
UTC net times, based on summer (daylight
savings) schedules. Some nets shift their start
time when their local ime changes between
standard and daylight savings times. If a net
can not be heard at the indicated time, listen
for it one hour later or earlier, (as appropri-
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ate) to compensate for a possible change in
local tme.

A net starting time shown as 0030 UTC
(for example) would probably shift to 0130
UTC during the Winter, when standard time
is being used. Remember that several states
do not use the daylight savings system. Also
remember that a net scheduled to start at 0300
UTC Sunday (as an example) actually starts
Saturday evening, local time. Some nets sus-
pend operations during the Summer, when
member participation is minimal,

The purpose of each net is listed according
to the following system: A is Area National
Traffic System (NTS): E is Emergency Pre-
paredness; L is Local NTS, O i1s Other; R 1s
Regional NTS; S is Section NTS; T is Traffic
Handling; and W is Weather.

The callsign of the Net Manager i1s listed, if
it is known. Any correspondence regarding a
net should be sent to the net Manager. The
Novice band code nets listing is an updated
list of the one printed in the December 1982
CQ Novice column. Every known net Man-
ager was asked (in writing) to let us know
about the changes made to the listed data.
Less than one-half of the net Managers pro-
vided confirmation of correct information,
plus the changed data. It would be greatly
appreciated if readers would supply correc-
tions and/or additions (in writing) to me
(W6DDB), at 2814 Empire Ave., Burbank,
CA 91504. Your ARRL Section Manager is
an excellent source of information regarding
local nets; she/he is listed on page eight of
each QST magazine.

The February 1980 CQ Novice column
contains a list of the three letter Q-signals,
most commonly used by amateurs to make
statements and to ask questions. A free copy
of that list is available to anyone who requests
it and supplies a self-addressed stamped en-
velope. The ARRL also publishes a handy
reference card with Q and procedural signals.
Some Q-signals apply only to net operation:
Those Q-signals are listed in this article to

make it easier for new amateurs to participate
in net operations. These (Q-signals were de-
veloped by the ARRL specifically for code
net usage. They are not itended to be used
during casual (non-net) on-the-air conversa-
tions, nor are they to be used in voice nets.
Unlike the regular Q-signals, these code net
Q-signals do not need to be followed by a
quesiion mark when a question 1s being
asked. See the sidebar.

AL Alabama Emergency Net D (AEND)
3725 D 2330S N4DCS
CA Braille institute QRS Net (BRL)
7105 S/Sn 19000 WB6ZPN
CA San Diego Section ARES Net (SDN)
37256 S 2330T NBLYX
CA Tuolumne County Novice Emergency
Net (TNEN)
3710 Sn 2230EOT WBBSLX
(Serves Northern California)
CO Colorado-Wyoming Net (CWN)

3715 D 01305 KB0Z
CT Connecticut Slow Net (CSN)

3720 T/WITh/FIS 0030S WB1GXZ
CT CQ Radio Club Novice Net

28125 Th 00000T K1BCI
CT Slowfist Net

21150 T/Th 0100EOT N2CYU
DE Diamond State Slow Net (DSSN)

3735 TI/Th 0030S KA3DPR

FL All Florida Slow Traffic Net (QFNS)
3714 D 0100S KA4SIH
FL Florida Medium Speed Net (FMSN)
3651 D 2130S WD4KBW
FL Platinum Coast Novice Net (PNN)

28119W 2330T KB4GIA

(Brevard County)
GA Georgia Training Net (GTN)

3718 M/WIF 23158 WOMHG
HI Maui Emergency Net (MEN)

7120 T 0700EOT WKHEH
IA lowa Code Net (ICN)

3705 T/Th/S 0100S NOQJ
IL Nlinois Training Net (ITN)

3705 D 0100ST WBBRFB



IN Indiana Code Net (ICN)

Rl Eastern Massachusetts/Rhode Island

Area Nets

3705 D 23158  KWaD Slow Net (EMRISS) East and Middle U.S.A.
KS Kansas Slow Speed Traffic Net (QKSSS) 3715 D 0130S N1BHH Early Bird Net (EBN)
3735 TI/ThIS 0030S WOMYM SC Carolinas Slow Net (CSN) 3715 D 1100 T NG4J
KY Kentucky Novice Training Net (KNTN) 3715 D 2300S AA4MP Eastern U.S.A.
3727 D 0000S KB40OZ SD South Dakota Novice CW Net Hit and Bounce Slow Net (HBN)
LA Louisiana Slow Net (LSN) 3725 S/Sn/IM/T  0100T KAQUEH 7040 D 1330 T K2GWN
3703 M/T/WITh/F 0030S WD5CWK SD Walworth County Emergency Net Gulf States and West Indies
MA Eastern Massachusetts/Rhode Island 3740 Sn 1830ET WeYMB Novice Gulf Coast HN (NGCHN)
Slow Net (EMRISS) TN Tennessee Slow Net (TSN) 21190D 2300 W KASILR
3715 D 0130/2100 SKA1EXJ 3702 M/T/WITh/F 0000S N40OZB Maritimes
MD Maryland Slow Net (MSN) TX Crackle and Bang Instruction Net Cape Breton Net (CBN)
3717 D 0030S KC3Y (CABIN) 3735 Sn 1730 S
MD Maryland Training Net (MTN) 3725 MIT/WITh/FIS 0300 KB5ADE Nationwide
3735 MIT/WITh/F 0030S K30RW TX Texas Slow Net (TSN) Planetary Citizen Novices Net
MI Kalamazoo Civil Defense CW Training 3745 D 0100S KBSADE 21110 T/Th 2100 EOT WABKFA
Net UT Utah Code Net (UCN) Nationwide
28120 Th 0130T K8OQB 3710 D 0230S NS7K Transcontinental Novice Net (TNN)
Mi Michigan Novice Net (MNN) WI Wisconsin Novice Net (WNN) 21110M 2300 O(QRP)WA2KSM
3722 D 0100/2230 SKABNCR 3723 D 0000S NSDGL New England
MN Minnesota Slow Speed Net (MSSN) WV Triple States High Speed Net (TSRAC) New England Novice Net (NENN)
3710 D 23008 KADSBY 28480 Th 0130L KABKOS 3720 D 1015 OT KATKML
MN Paul Bunyan Wireless Association Net WV Triple States Intermediate CW Net Northern States
28133 M 0300L KCoYG (TSRAC) Young Amateurs Net (YAN)
MO Chariton Valley Emergency Net (CVEN) 28480 Th 0100L KABKOS 7135 T/FISn 2345 OT KAZ2KVZ
3712 T/Th/Su 2330L WOOTF WV Triple States Slow Net (TSRAC) Northwest U.S.A. and British Columbia
MO Missouri Traffic and Training Net 28480 Th 0030L KABKOS West Coast Slow Speed Net (WCN)
(MTTN) WV West Virginia Novice Net (WVNN) 3702 D 0300 EOT WB7RKU
3730 M/T/WITh/FIS 2330 SKAOSUN 3730 D 2215ST WDSLDY West Indies
MS Mississippi Slow CW Net (MSN) WY Colorado-Wyoming Net (CWN) West Indies Net - Slow (WINS)
3733 M/T/WITh/F 0000S KD5TY 3715 D 0130S KBoZ 3710 D 2300 S KP4DJ
NC Carolinas Slow Net (CSN)
3715 D 2300S AA4MP
ND North Dakota Slow Net (NDSN)
7145 S 2300T KOOL
NE Nebraska Novice Net (NNN)
3737/Winter D 0200SWD@BOX
7137/Summer
NJ New Jersey Slow Net (NJSN)
3735 D 2330S WB2PKG
NJ Slowfist Net
21150 T/Th 0100EOT N2CYU

NY Mohawk Valley Training Net (MVTN)

21150 W/F 00000T KA20QB
NY New York Training Net

3720 D 01300  KA2DQA
NY Slowfist Net

21150 T/Th 0100EOT N2CYU
OH Ohio Novice Net (ONN)

3708 D 2330T  NM8I
OH Omik Slow Code Net (OSCN)
21110 Th 0200 WDBKAV

OH Triple States High Speed Net (TSRAC)
28480 Th 0130L KABKOS
OH Triple States Intermediate CW Net

(TSRAC)
28480 Th 0100L KABKOS
OH Triple States Slow Net (TSRAC)
28480 Th 0030L KABKOS
OK Oklahoma Liaison Net (OLZ)
3705 D 0030S W5UYH
PA Keystone Slow Speed Net
3730 M/T/WITh/F 23300S KA3NQA
PA Lehigh Valley Net (LVN)
3740 S 21308
PA Triple States High Speed Net (TSRAC)
28480 Th 0130L KABKOS
PA Triple States Intermediate CW Net
(TSRAC)
28480 Th 0100L KABKOS
PA Triple States Slow Net (TSRAC)
28480 Th 0030L KABKOS
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GGTE Morse Tutor

For PC owners at any code level.

Number 8 on your Feedback card

GGTE

21881 Summer Circle

Huntington Beach CA 92646
Price Class: $20

ow does someone learn Morse Code
without a partner?

Easy Installation

Morse Tutor is the brainchild of Warren
Hoffnung KF6VV. This, the Version 2.1 pro-
gram, runs on any MS-DOS or PC-DOS com-
puter, with as little as 128K of RAM. The print-
ed instructions accompanying the program
disk show in detail how to install Morse Tutor
on either a hard disk or floppy. They even give
a DOS batch program for a hard disk system,
by which one can run the program with a sin-
gle DOS command from any directory (given
the proper PATH settings). They also show
how to make a working copy of the program.

Since PCs and clones have different inter-
nal clock speeds, such as 4.77, 6, and 8 MHz,
Morse Tutor has a routine to match the pro-
gram timing with the clock speed of the code-
learner’s particular machine. This calibration
takes several minutes to perform, and is auto-
matically saved to disk—a proper calibration
needs to be done only once for a given com-
puter. One caveat: Don't put a write-protect
tab on the working copy, since the computer
writes to the disk during calibration.

Tale of Two Methods

Morse Tutor offers the user a choice be-
tween two methods of Morse code instruc-
tion—Standard and Farnsworth. The first
method keeps the time elements between
““dits"’ and ‘‘dahs,’’ characters, and words, all

in the same proportion. When the sending rate
increases, for example, the time periods be-
tween “‘dits’” and '‘dahs,” characters, and
words, all shorten proportionally.

The latter—and increasingly more accept-
ed—method allows independent character
and word speed settings. This is the default
setting. This system recognizes that many
CW students quickly go from adding dits and
dahs together to identifying the character only
by its unique sound. Curious evidence of this
comes from hams who are unable to copy
Standard code much slower than their present
level!

With the Farnsworth method, the learner
can set the character speed at the goal speed,
which means he need not relearn a new sound
for the same character as his copy rate picks
up. Furthermore, the listener need concen-
trate only on shortening the spaces between
characters and words.

The Characters Themselves

Morse Tutor first presents the alphabet, and
then the numbers 1-9, 0, punctuation, and
prowords (telegraphy-specific codes), allin 11
groups of four characters. The first group pre-
sents A" (“di-dah™), and “N" (“‘da-dit").
These simple dah-and-ditl juxtapositions clari-
fies their different sounds to the beginner. 'S"
and Q" ("di-di-dit"” and '‘da-da-dah'’) are
sent in the same group. The next six groups
presents the rest of the alphabet in progres-
sively more complex combinations of dits and

SUPER PERFORMANCE BATTERIES

SUPER KENWOOD

BY POPULAR REQUEST

SUPER KENWOOD PB8-258/PB-268.
8.4 volts, 900ma, double the
capacity of the PB-25/PB-26 for
the 2500/2600/3500/3600. Charge
with either the standard wall
charger or drop in charger. 3
inches high. $65.00°

Exact replacement FNB-2 Nicad pack for
Yaesu FT-404R/207R/208R /708R $24.00°

“Add $300 shippeng & handling. CT residents add s tax

SUPER IGOM

SUPER ICOM BP-TR.132 voits, S00ma,
double the capacity of the icom BP-7,
Sw outputl.

SUPER ICOM BP-83. 9.6 volts, 1200ma,
50% more capacily than the lcom BP-8.

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

7S or BP-8S $65.00°

Inseris for:

Kenwood PB-25 $26.00"
Kenwood PB-25H, PB-26 $27.00°
icom BP-3 $20.00"
Icom BP-5 [500ma) $26.00*

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

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

AINPCRIPHEX Inc.

[ o= 0
VISA
[ SR L

149 Palmer Road « Southbury, CT 06488
(800) 634-8132 In CT [(203) 264-3985
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dahs, always taking care to put those with
similar (i.e. easily confusable) patterns in the
same group, again to clarify them to the stu-
dent. The learner can select, however, the
group to which he wants to listen.

Morse Tutor presents each group in three
parts. The first segment sends each of the four
lesson characters five times, while displaying
the Va-screen size character. The second
sends this group's characters randomly. The
final segment sends random words composed
of the characters. Segment Three in Lessons
Two-Nine sends words composed of charac-
ters from the first group up to, and including,
the present. Like the groups, the student is
completely free to choose any segment, re-
gardless of order.

There is a minor drawback in Segment Two.
The characters are sent in long strings, mak-
ing it difficult for the copier to compare his
copy with the screen display. Organization of
these strings into short groups, say, five
characters long, would ease copy verification.

Also For Upgraders

Morse Tutor shines in Lesson 12. Here, a
random QSO (conversation) is sent, closely
patterned off the amateur radio exam QSO. It
lasts for ten minutes, and can be cancelled
any time before then. The student can view
the text on the screen as it is sent, or choose to
see it only after the QSO finishes (or is termi-
nated). At higher speeds it will even send a
response QSO!

Conclusions

GGTE Morse Tutor is a very well thought-
out program. PC and clone neophytes can
easily use it. One could rely totally on the
program after initialization, but | suggest also
reading the manual—it's sprinkled with inter-
esting code-learning tips. The user is free to
learn CW by the Standard or Farnsworth
method, set any speed up to 100 wpm, set any
audible sidetone pitch, and go through the
lesson groups—and segments within the
groups—in any order. Rank beginners, how-
ever, need not be frightened by too many
choices. Tone pitch, character rate, and word
rate all have sensible default settings—just
skip through that menu and follow the lessons.

Best of all, Morse Tutor replaces your Eimer
in two critical areas—it chooses one of billions
of possible random QSO combinations 10
send, making them impossible to predict, and
it lets you immediately check copy accuracy.

Don't be tempted here by the psychology
that rates the worth of a product by its price
tag. Morse Tutor is, quite simply, a superb

value &1



N ot being a high speed CW operator, |
still love the mode and work mostly CW
on the air. Before I went for the 13 wpm
exam, it took a couple of years of daily CW
practice, and then | barely made 1t.

After several decades of struggling to im-
prove my code speed, I have discovered some
methods that worked well for me. I will pass
those methods along in this article.
® |. Develop a vocabulary of words that can
be recognize without copying the letters.

Many words have a unique sound when
sent by CW. Try sending these words briskly
and hear how they sound:

cycle little remember
between field needed
beginning antenna highest

There are hundreds of words that are easily
recognized by their rhythm without even
copying the letters.

If using a typewriter, words are often typed
by initiating a sequence of finger movements
controlled by a program stored in the subcon-
scious. This causes the brain not to think
about the individual letters. It’s the same with
copying CW; it increases the speed because
of the less work the brain has to do. The more
words that can be recognized, the faster and
easier CW becomes. By sending words into
my tape recorder and playing them back, |
increased my vocabulary speed. 1 allowed a
few days for the words to fade from my
conscious memory, and I tried sending the
words a little faster than my normal receiving
speed. 1 kept the spacing between words the
same as in a regular sentence. This required
me to listen to the next word while trying to
spell out the hard copy for the word I had just
recognized. Copying behind like this teaches
one¢ not to anticipate words from the first few
letters, and to watch for endings like **ing,””
“ly,"" and *‘ed,’’ which change the meaning.
e 2. Pay close attention to what is coming
next.

Of course, every word can not be recog-
nized, so the letters have to be copied at
times. One of the hardest obstacles I had to
overcome was my insistence on copying ev-
ery letter. If I missed one letter, I would get
stuck thinking about it and miss the whole
word, sometimes even the next two or three
words.

Copying Morse code is like reading some-
body’s handwriting. Often letters are scrib-
bled illegibly, but the word can still be made
out. When a letter of code i1s missed, due to

Yes, you can!

by Edward F. Rice WONGP

interference, poor sending, or a slight lapse
of concentration, focus on what letter is com-
ing next. The word can usually be made out
after learnming the rest of the letters. If a letter
is missed, forget it. Never look back, not
even for an instant,

To forget about a character sounds easy,
but it 1sn’t. Amateurs hate to let go of any-
thing when they perceive that it may be re-
covered. Copying CW is nor like a ball player
who bobbles a catch and reaches for it again
successfully. Once a letter of CW is lost, it is
gone forever. And if it i1s chased after, more
letters will be lost. Chasing after lost letters is
one of the worst habits an amateur can have.
Never look back!

* 3. Use a tape recorder to review the copy
sent.

This step is an ecasy one, because it doesn't
require any mental training. Simply record
the practice material as it is sent, then play it
back and follow the words on the copy. To
note the places where there is a stumble in the
copy, helps to improve the receiving ability.
Be aware of certain weaknesses that cause a
combination to become repeatedly missed.
Some types of combinations frequently
missed are abbreviations, punctuation, num-
bers, or words with *“ie’” and “‘sh.”” One
code that always catches me is the letter R,
used for a decimal point in a number.

Using the tape recorder is also a very good
way to improve sending. Send text into the
machine for 10 minutes and then, a few days
later, replay the CW and try to copy it. Many
irregularities will be found that make sending
more difficult to copy. Morse code that
sounds nearly perfect when sending may be
loaded with flaws that are only noticed when
copying.

* 4. Without making a hard copy, practice
copying code mentally.

With eyes closed, just listen. Some ama-
teurs can visualize the letters moving past
their closed eyes like watching a computer
readout. Others, like me, hear the words as it
they were spoken by the sender.

This takes a while to learn and it's a little
difficult to get started. Code can be easily
read if it’s been sent slightly faster than the
normal slow sending. It's excellent practice
and makes rag-chewing a pleasure when CW
i1s mastered. Don’t be dependent on pencil
and paper.
® 5. Work with a friend whenever possible.

One reason why this is so important, is that

Number 9 on your Feedback card

learning to copy Morse code 1s a very frus-
trating endeavor. We all get discouraged and,
seeing no progress, look for other activities
which offer more immediate benefits, easier.
But, fortunately, when amateurs work to-
gether, they do not become discouraged with
code practice at the same time. So one ama-
teur is able to help the other to keep practicing
until his spirits are renewed.

Psychologists assure us that the periods of
boredom and frustration are always tempo-
rary. The interest and enthusiasm will return.
When embarking on any regimen of training,
whether physical or mental, progress seems
to come in spurts. Before each noticeable im-
mprovement, there are *‘plateaus.” Psychol-
ogists and teachers use plateau to describe a
person who is trying to learn, but nothing
seems to be happening despite continued
practice. This is when a friend is needed.

In learning to copy Morse code, the
plateaus are clearly observed at certain speed
levels. For most amateurs, the first one 1s
around 5 wpm, when continuous practice
yields no increase in speed. This lasts for a
few weeks, then suddenly the speed jumps to
8 or 10 wpm. Other plateaus occur around
15, 25, and 35 wpm. It is best to be beyond
the 15 wpm plateau when taking the 13 wpm
test to overcome the stress of a test situation.
When working with another amateur, don’t
spend practice time sending to each other.
This wastes too much time, unless a CW
keyboard or computer is available for perfect
code and constant speed. Learning to send
code is like learning to play a musical instru-
ment. Nobody wants to listen to someone
practicing.

Good use for practice time is achieved
when both amateurs copy from a receiveror a
machine and compare the copy later. Don’t
work more than one-half hour at a time. Two
one-half hour sessions with a break in be-
tween is a good daily schedule.

In these paragraphs, I have tried to avoid
making it seem easy. Learning Morse code 18
very hard and many who have not succeeded
will say that it isn’t worth the effort required.
But no one who has mastered even a moderate
code speed, would give up the sense of pride
and pleasure that comes from CW contacts on
the air. There is an empathy, an understanding
between operators who each appreciate the
effort the other has made to develop the skill
required for them to communicate. For me
this is the best part of amateur radio. 5§}
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nding Loop

Pme-brew project
.%CE Cameron WA4UZM
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F or tracking Hpum.dlﬂ to the braid directly to the can. However, once oth-  made a window mount to support them. The
source, or for hidden transmitter hunts,  er hams are aware of the DF Loop, they will  operator can be as crude and dirty or as neat
the DF Loop is a useful gadget. The designis  wish to borrow it, so plan on building a flex-  and fancy as he wishes, but the effect is the
built around a bandaid box and uses BNC  ible one in advance. same.
connectors to change the loop length to work For 146 MHz, a reasonable length 1s 347. In use, the operator must first get close
on differemt frequencies. If the operator is  The tuning capacitor will enough to hear a strong
going to use it on only one band, and flexibili-  resonate anything that is BNEAK CONTHRNTTOF . signal with the regular an-

ty 1s not needed, the builder can solder the  close, so the length 15 not
| critical. Note that the

tenna. The loop should
then be installed with max-

( \ |  coax braid is separated at B e imum acceptance being
‘ 3 the top for half an inch e crosswise. When the oper-
CENTER TO or S0, b4 08 1ot lins ator gets close enough to
GROUND " - - -
Churen . [ built this one on a four- overload his receiver, he
[::[ foot piece of screen stock should turn edgewise and

with an 8'4" tee at the top
to help hold the RGSS.
With RGE, a tee 1s not

look for a null. If hunting a
proad or wandering sig-
nal, it may be better off to

BAND-AID BOX

= N

\O-PLATE APE CENTER 10 needed since 1t 1s stff us¢ a super regenerative
gt J ! u_mugh to hold a ruu;r:_.hly ruff‘ui‘-ftr, Modern ham re-
ROTER HOT GROUNOED :j {.:Irt:ulur shape unrein- ﬁ ceivers could belnm nar-
| forced. o Mctrvee row and they may become
In fancier models I have aggravating with constant

Figure 1. The bandaid tuning box. used broomsticks and Figure 2. The DF loop. retuning.m

Hi Pro Repeaters

MAGGIORE ELECTRONIC LAB.
Manufacturers of Quality Communications Equipment

eStandard and

Computerized
Controllers

eStandard and

Computerized

® Auto Patches

*Repeaters
eLinks
eRemote Base
VHF,UHF
*Receivers
eTransmitters
eAntennas

eDuplexers

Hi Pro E’
I ro EXPANDABLE REPEATER SYSTEM

« A NEW CONCEPT IN REPEATER DESIGN, THE Hi Pro “E" IS AN EXPANDABLE REPEATER WITH THE FOLLOWING FEATURES: A BASIC REPEATER WHICH WOULD IN-

CLUDE A COMPLETE RECEIVER, TRANSMITTER, COR, FRONT PANEL CONTROLS AND INDICATORS, LOCAL SPEAKER AND MIC JACK AND CAPABLE OF FUTURE
EXPANSION. ALL HOUSED IN AN EXTREMELY RUGGED, ENCLOSED, 13-INCH RACK MOUNTABLE CABINET

« THIS SYSTEM CAN BE EXPANDED AT TIME OF PURCHASE OR CAN BE AN AFTER-PURCHASE ADD ON. THE ADD ONS ARE—HIGHER POWER, 1107220 VAC POWER

SUPPLY, IDENTIFIER, AUTO PATCH, OR COMPUTER CONTROLLERS. IN ADDITION TO THESE ADD ONS AN ADDITIONAL RECEIVER AND TRANSMITTER CAN BE
MOUNTED INTERNALLY FOR USE AS CONTROL LINKS, REMOTE BASE OR DUAL BAND OPERATION, ETC.
» AN EXTENSION PANEL IS AVAILABLE FOR LOCAL MONITORING OF THE REPEATER AND CONTAINS ALL NECESSARY METERING, STATUS LIGHTS AND INDICATORS. ALL
ADD ONS ARE AVAILABLE FROM THE COMPANY AND ARE COMPLETE INCLUDING INSTRUCTIONS

— — — = — =

MAGGIORE ELECTRONIC LAB.

600 Westtown Rd. West Chester, PA 19382 Phone (215) 436-6051 Telex 499 0741 MELCO
WRITE OR CALL FOR OUR COMPLETE CATALOG

c
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MADISON

Six Function DTMF Controller

Auto-Kall | CALL FOR ORDERS

COMMODORE OWNERS!! 1(800) 231-3057
12 Volt C64, Vic20 mobile/portable power sup- AK-4 1-713-520-7300 OR 1-713-520-0550
plies. Take your computer on Field Day, Vaca- TEXAS ORDERS CALL COLLECT
tion, Anywhere! FAX 1-713-771-7759
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lly resel group-call latched for remote alarm
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Commodore. oL : '
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lator disk and all parts to build packet modem. e Multiple group-call response e On-board 1-amp relay
VHF kit $29 95
Assembled 79 95 DEVCOM L e $50.05
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Assembled: 8995  Los Alamos, NM 87544 MUT[U“ - AR-4W $89 95
- {wired/ tested board) . . .
(505) 672-9742 E[a[;lrﬂ“":s AK-4C (Complete unit in metal enclo- |  Kenwood TS 1408 ......... rsrreeenneerenns- Call fOf trade
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Mor.se Code

Steps fcr teachmg code to a C
185 = J*byﬁeter Kemp KZIZ

hile there are many valid methods for

teaching the Morse code, one element
is consistent with all—moetivartion. The ability
of the instructor to maintain a high level of
student participation and interest is essential
to the student’s future success in mastering
Morse code.

Over the years | have put together a series
of httle tricks to make learning the code a
little more fun. The first step is to access the
academic and maturity levels of the students
participating. Not all techniques will be suc-
cessful at all levels, so modifications should
be made as appropriate.

Get the students actively involved imme-
diately. Once the code letters are practiced,
let the students make up words or short sen-
tences reflective of the code groups covered.
The students will listen more intently, since
they ‘re waiting for the instructor to use their
words.

Content of practice drills. Peer pressure
i1s a valuable tool with students of school age,
especially if 1t is used in a positive manner.
By sending sentences to congratulate sports
teams of their victories; individuals on their
efforts and accomplishments; as well as rein-
forcing positive character statements; will be
most eftective.

Mix-up. Once all characters are taught,
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send interesting mixed groups. Items such as
Star Wars’ R2D2 and C3PO, and rock groups
such as U2 are usually well received.

The fish bowl. Let the students compose
words or select the characters by placing all
of their suggestions in a container, When it is
ume for the instructor or student to send, let
them select the words, phrases, or sentences
previously submitted.

Contest time. Students like competion and
once they master the fine art of Morse code,
have a contest too see who is the best. This
technique will only be effective 1if it 1s 1n a
properly controlled environment. Using pop-
ular game shows, teams of individuals may
compete in modified versions of Password™,
Jeopardy™, College Bowl, or other high in-
terest games.

Do this. The students have always liked
this technique. Send a short sentence request-
ing the students to perform some type of
physical act, such as **blink your left eye.™’
Then all the instructor has to do 1s look
around the room to see who copied the com-
mand. Begin with large motor activities, such
as '‘stand up,  then refine the act. Even
seemingly silly things, such as **wiggle your
ears’’ can be done without too much of an
uproar. Once [ asked the class to scratch their
heads. One student didn’t copy the mnstruc-

tions properly, and was a bit puzziled. He
looked around and saw everyone else scratch-
ing, he responded by moving his chair away
from his classmates. An alternative would be
to play Simon Says, using SS to save time
when issuing commands.

Did you hear the one about. .. Set up the
class for a punchline. Begin a story or joke
verbally and send the punchline in Morse
code. This technigue will also work with pos-
itive gossip, such as an upcoming dance or
party.

Maximize time available. Give the stu-
dents as much opportunity to send as possi-
ble. By so doing, they become more involved
in the learming activity, since it requires the
use of more learning modes, such as sight,
sound, and touch.

Be creative. Give the students an opportu-
nity to communicate via the Morse code using
alternative means. Who says the only way to
receive code is via a properly adjusted Code
Practice Oscillator? Ever try sending code
via a flashlight, blinking eyes, a bullhorn,
trumpet, pen clicks, or pencil taps?

Code only day. Students must communi-
cate with each other via Morse code, no
talking allowed. Total immersion into the
subject fosters a variety of creative abbre-
viations . 8}



THE MOST AFFORDABLE GaAs FET PREAMPS @ HIGH-SPEED
REPEATER at a fraction of the cost of DIGITAL RF
comparable units! LINKS

ALSO HAS THE MOST IMPRESSIVE

PERFORMANCE FEATURES
(AND GIVES THEM TO YOU AS S TAHDARD EQHIFHEHT!)

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

LNG -(*) &~

ss A T system. Now you've got it! Our
KIT, ONLY 75 ga :;E new M0-96 MODEM and direct
wirep $975 REAMP FSK Transmitters and Receivers

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

VHF OR UHF

onLy $59!
Wired/tested

FEATURES:
* SENSITIVITY SECOND TO NONE! GaAsFET front end on vhf
models gives 12dB SINAD of 0.12uV (vhf), 0.15uV (220). UHF model
0.25uV std, 0. 1uV with optional helical resonator preamp.
*SELECTIVITY THAT CAN'T BE BEAT! Both 8-pole xtal filter &
ceramic filter for > 100dB at only +12kHz. Helical resonator front
end to combat desense & intermod.

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

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

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

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

*FM EXCITERS: :
Kits $99, Wit $179. 2W
continuous duty. TCXO &
xtal oven options available.
*TAS1 for 10M, 6M, 2M,
150-174, 220 MHz.
*TA451 for uhf. ==
FCC type accepted for commercial nm
*Call for latest information on 900 MHz transmitters.

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

FEATURES:

*Very Low Noise: @.7dB VHF, 0.8dB UHF
*High Gain: 13-20dB, depending on frequency
*Wide Dynamic Range: to resist overioad
«Stable: new-type dual-gate GaAs FET

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

*COR-3 Kit. Control ckts and
audio mixers needed to make a
repeater. Tail & time-out timers,
local spkr ampl, courtesy beep
*CWID Kit. Field programmabie,
timers,theworks ........ $59
*TD-2 DTMF DECODER/
CONTROLLER Kit. Full 16 digits,
switches 5 functions, toll call
restrictor, programmable, much
more. Great for selective calling
o1 (AR A AT A $79
*AP-3 AUTOPATCH Kit. Use
with above for repeater auto-
patch. Reverse patch and phone
line remote controlstd. ... $79
*AP-2 SIMPLEX AUTOPATCH
TIMING BOARD Kit. Use with
above for simplex autopatch
LNS-(*) | oiueivens
*MO0-202 FSK DATA
IN-LINE ———==. = MODULATOR Kit. Run up to
1200 baud digital signals
through any fm transmitter with

LNW -(*)

MINIATURE

&
oNLYS 24 /e,

P39 wiredrtested
GaAs FET Preamp

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

* Specify tuning range desired: 25-35, 35-55,
55-90, 80-120. 120-150. 150-200, 200-270.
or 400-500 MHz.

onNLY $79/ ki, =

full handshakes. Radio link
*R144/R220 FM RECEIVERS for 2M, computers, telemetry gear,
150-174, or 220 MHz. GaAs FET P99 wiredrtestod it kB e $39

*DE-202 FSK DATA

front end, 0.12uV sensitivity!
DEMODULATOR Kit for rcvr end

GaAs FET Preamp with features similar to LNG

mm[‘;ﬁ] mi;;am; senes, except automatically switches out of A T T T, I - $39
line during transmit. Lse with base or mobile
e RECEIVING

selectivity: > 100dB at +12kHz transceivers up to 25W.

(best available anywhere)! /f
Flutter-proof squelch. AFC tracks ¢ rrr
drifting transmitters.
Kit$149, wit $229,
*R451 UHF FM RCVR. Similar to above. Tuned line front end,
0.25uV sens. (0.1uV with optional hel. res. preamp). Kit $149,
wit $229,

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

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

*Weather satellite & AM Aircraft receivers also avail.

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

e Send $1 for 36 page catalog by return mail. h Our g 25th Anniversary
(Send $2.00 or 4 IRC's for overseas mailing)
. amromcs, Inc.

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

CONVERTERS

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

ér5 |
VHF

HELICAL RESONATOR
PREAMPS

Low-noise preamps with helical resonators
reduce intermod & cross-band interference in
MODEL HRA<{*), $49 vhif, $84 uhf.

HEE LS 8-30

MODELS 145147 3830
KitwithCase  $59 146148 32330
KitlessCase 339 33020,  soee
Wired wicase $89 222.224 28-30

UHF MODELS 43243 2830
T

ﬂit'llﬂ'lﬂlll m Fa -5 jidd-148

Hit less Case $49 ecxzam 8054

Wired wicase $39 43925 s1L2s
SO2-FI8 4Z) 448

PO2-3dd A4S0

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

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

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




The Reason \{
Hornblower does more than just blow

horns. Originally, a DTMF coded system
was conceived to allow remote control of
household features, such as lighting, air con-
ditioning and hot water heating. I wanted this
because I was a field service representative
who travelled with his wife away from home
for up to eleven months at a time! There was
the big worry that the house would be broken
in to during our long absences!

**OM, why not build a Hornblower?"" To
my wife, OM means Old Monkey.

So off I set to do just that. Read on to find
out about it.

The Original Hornblower

Hornblower One (HB-1) used a 12-volt
S§81201 IC interfaced to Ma Bell wires. When
called, the home phene would ring one time,
then become silent. HB-1 needed to recieve
some DTMF within five seconds before it
hung up.

So, while at the airport on the way home, |
drop a quarter and phone home, plus some
HB-1 DTMF codes. Code A6024A turns a
nice 25-watt/0.2uV, 200-foot DB-24 re-
peater on. Code B6025B turns it off. Code
6025 turns bedroom, bathroom and front
porch lights on and rings the door bell once
every 60-seconds. Code 6027 turns air cool-
ing conditioning on, or, Code 6029 turns air
warming conditioning on. Code 2406 resets it
all to off. Later, within repeater range, sever-
al “*fun-and-game’’ DTMF codes encourage
unwanted intruders to not be home when CB
(my wife) and I arrive.

Hornblower’s range of uses is limited only
by the user’s imagination! HB-1 was mas-
saged into Hornblower Two—a more ad-
vanced DTMF controller.

Hornblower Two

Hornblower Two consists of three basic
modules: a DTMF/1-16 decoder, a Window
Gate (WG), and a Coded Relay Latch (CRL).

DTMEF codes are sequentially selected by
pressing keypad switches (Figure 2), or se-
lecting automatic programmable memory
circuits. A four-digit DTMF code sequence
uses the first three digits as device identifica-

roOTAE

SOURCE
OTHF~1=1% b | D G TE CODED REL~Y 1
g m v LW 3 ] MODLLEIL) LATCHIZ) —I

' CONTROLLED :
. DEVICE

Figure 1. Hornblower Functional Block Diagram.
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tion, and the fourth digit for the ON function.
An OFF function requires the same three
digits for device identification, and a differ-
ent fourth digit to reset the associated device.
Star (*) and pound (#) DTMF signals are not
used for Hornblower codes. These are re-
served for *‘open’’ autopatch use. Four-digit
DTMF sequences provide 11,340 usable
control codes. Two typical codes are:

1234 Device ON, 1235 Device OFF

Repeating digits, such as 1123, 1223,
1222, etc., will work, but the repeated digit
“*falls through,’' reducing dialing security by
a digit or more.

HIGH GROF FREOUEMCIES (WX
IZ@% 133E 1a7F 1835

s ||@| B |B|||@]: =i
770 3] @ raslleey

i (R2) o = COLUMN
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L ) el w i) e

sz 7] ([(®1] |(3) (B33

94 =il |[@] [=1(1| @] TTY
mn,_,! e EXTENDED

(CLY IC2Y (&3 (Ca)

e
X =4

Figure 2. 4" x 4" Keypad DTMF Frequencies.
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: Hornblower 2

Number 12 on your Feedback card

resentation of received DTMF 1 through 0,
A,B, C,D, *and # data.

Hornblower uses two-input passive AND
gates, which provide ENABLE (EN) and
TONE DATA (TD) input to WG and CRL
modules. (Actuve, two-input AND gate ICs
could be used, however, because of single
sided circuit board layout and ‘‘learning
curve’’ considerations, I decided to use the
“*oldie but goodie™ diode/resistor “‘wired
AND"" gate). The AND gate and NOR gate
schematic symbols and truth tables, shown in
Figures 5A and 5B, help clarify Hornblow-
er’s operation.

Dgte —+TD1
[ e — -
DTHF = D2
Dl ~ §
DTHE I~OF -4 :
DECODER DEMUX '

|7~ STRE
el %r v EM

—AUTO RESET LOGIC}— ARP

Figure 4. DTMF/1-16 Module Block Diagram

Figure 3. Hornblower Signal Flow Diagram.

Hornblower’s DTMF/1-16 decoder mod-
ule uses three integrated circuits: an SSI1202
DTMF decoder, a CD4001 Strobe/Enable
circuit and a CD45 14 one-of-sixteen demulti-
plexer. See Figures 4 and 12. Radio receiv-
ers, telephone lines, and photo-optical sys-
tems can supply the audio frequency signals
containing DTMF information. DTMF re-
ceiver, Ul01, uses a 3.57 MHz color-burst
crystal to provide a stable reference **clock
signal’’ for 101's decoding and logic timing
circuits. U101 processes the incoming infor-
mation, and, when DTMF signals are detect-
ed, logic (hexadecimal format) signals are
applied to a four-line output bus circuit. Ap-
proximately 7 Hs after data representing the
received DTMF is present on U101's output
bus, a logic high (1) signal appears as a
DATA VALID (DV) output. DV triggers a
one-shot circuit, which provides Enable (EN)
and Strobe (STRB) logic signals to a one-of-
sixteen demultiplexer. A sixteen line Tone
Data (TD) bus includes logic high pulse rep-

SCHEMATIC SYMBOL
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=
n
=
-
I

»

Eq
e ,[.gg

=@ | X | &
= | @ | & | X

Figure 5A. Two-Input AND Gate Schematic Sym-
bols and Truth Table.
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Figure 5B. Two-Input NOR Gate Schematic Sym-
bols and Truth Table.

Low current, CMOS two-input NOR gates
are used as conventional one-shot Window
Gate (WG) and flip-flip-flop Coded Relay
Latch (CRL) circuits.

Each WG includes a passive two-input
AND gate and a 1-shot timing circuit. See
Figure 6B. According to the truth table
shown in Figure 5A, AND gate input A
and input B must be logic high (1) for out-
put C to be logic high. One input of a pas-
sive AND gate can be left disconnected, or
“floating™” to a logic high condition, which
enables logic high activity on the remaining
input. Likewise, one input of any AND gate
may be either switched manually or logic



controlled to enable logic activity on the
other input. One AND gate input of Horn-
blower's first window gate is left floating,
which enables the remaining input to accept

the first Tone Data pulse of the DTMF code
sequence.

HOZ#

WOl = l
e = bl § IO b ] DR
TOIN+— GATE ONE ATE TeD
TOILY 1=

Figure 6A. Dual Window Gate Block Diagram,

L

=4l D1
L
L

Figure 6B. Typical Dual Window Gate Module
Schematic Diagram.

A logic high pulse applied to U1-2 (Figure
6B) causes a logic low (0) to U1-5. Previous-
ly Ul-4, being logic low, discharged capaci-
tor C1, causing Ul-6 to be held logic low.
According to the truth table shown in Figure
5B, logic high to Ul-5, when U1-6 is logic
low, causes Ul-4 and Ul-2 to become logic
high. A logic high to Ul-2 causes the circuit
to “‘latch-up’" and allows U1-4 to provide Cl
a charge voltage source at a rate controlled by
R2. C1 continues charging until UIB’s logic
high threshold is reached; Ul-4 (and Ul-2)
then change to logic low, restoring (resetting)
WG 1o its original condition.

Capacitor C1 discharges through resistor
R2, when Ul-41s logic low, at approximately
the same rate used during its charging inter-
val. Should quicker circuit recovery time be
desired, R2 may be parallel connected with
resistor R3 and diode D3. This reduces cir-
cuit resistance from that of R2 to approxi-
mately that of R3. thereby discharging Cl ata
faster rate.

Window Output 1 (WOI) becomes logic
high, during C1's charging interval, enabling
the circuit to accept the next TD pulse input.
A TD pulse input to the second window gate,
after completion of the enabling WO period,
will not initiate the second WG. Likewise,
when the correct TD pulse arrives during the
first WG enabling interval, the second WG
becomes active, providing an enable to the
next circuit.

The user can connect several WGs “‘in
series.”” Each WG adds an additional code
digit, thereby increasing dialing security and
total number of usable codes. The last WG
enables a Coded Relay Latch circuit (CRL),
shown in Figure 7A.

Two passive AND gates and one 2-mput
NOR gate are used for each Coded Relay
Latch (CRL) circuit. See Figure 7B. A single
WG logic high (WO) output enables (EN)
each AND gate.

A Tone Data Set (TDS) pulse applied to D1
causes UIC-9 (Figure 7B) to become mo-
mentarily high. According to the NOR Gate
logic table (Figure 5B), when U1C-8 is low,

UIC-10, and U1D-13, through resistor R6,
becomes low when the TDS pulse occurs.
U1D-12 is held logic low (via D4’s circuit)
due to no TDR pulse at this time and therefore
UlD’s output (UID-11) and U1C-8, through
resistor R7, becomes high, *“*flipping™" the
latch circuit ON.

MANUIAL
SET
TOLSS

WD —

EMASILE -— CODED

i | MO0 : .
TN ot CATE LATCH
E E
CRL

TDLR]} =

L
!ES‘%T

QUT'F"LI'T.

Figure 7A. WG/CRL Block Diagram.

The base of transistor Q1 is forward-biased
when U1D-11 becomes high, causing its col-
lector-to-emitter (C-E) circuit to saturate.
Low (saturated) resistance of Q1’s C-E caus-
es relay K1 1o energize, thereby switching
K1's common (C) contact from Normally
Closed (NC) to Normally Open (NO).

2H2222

L ——SEE
TEsT

Figure 7B. CRL Schematic Diagram.

Q1's collector and emitter connections
(with jumper JU1 removed) are wired to card
edge connections QC and QE, respectively.
This allows Q1 to be connected to a larger,
high current transistor in what is known as a
Darlington Pair. See Figure 7C. The use of a
higher current switching transistor permits
control of larger relays, which require
greater mechanical power to operate their
contacts.

PD becomes forward-biased when QI
(and/or its associated high power exter-
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Figure 7C. Power Reh.r} Wiring Diagram.

decoder module and a 4-digit Coded Relay
Latch module. The internal (or external)
speaker is connected directly to the DTMF
source, when power switch S501 1s OFF.
R502, a '4-watt resistor, serves as an audio
source dummy load when Hornblower (HB)
operation is selected and the unit is 1nactive.
Relay K501 is energized by a single transistor
(Q1) located on the CRL module. One section
of K501 switches the audio source, from
R502, to the speaker circuit, when the unit is
active, allowing source audio monitoring
AUTO RESET is used to prevent Hornblow-
er resefting and continuous **horn blowing."’
CRL Manual Set (MS) and Manual Reset
(MR) panel switches provide local control of
each device, without use of DTMF codes.

Additional control functions can be added
to one DTMF/1-16 decoder module and each
WG output may be connected to several WG
and/or CRL modules. The first WG enable
(EN) input is left “*floating™" (logic HIGH)
for normal dialing code operation, or may be
switched to ground, thereby disabling all as-
sociated (subseguent) functions.

Hornblower code coordination should be
developed for each geographical area. Dial-
ing security is enhanced by use of “‘dummy ™
digits, or extra digits provided by additional
window gates. 11.340 unique four-digit
codes are available—adequate for most areas.
I suggest the following system for assigning
four digit codes:

nal transistor) 1is

switched OFF, there- ! ) onewie,

by shunting a high 1o ,;_-__.LEE* —" e PO

voltage spike created | .57 o asot s TP o) S suoc
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magnetic field. Pro- WL ' e

tective diode PD, s L

when used with exter- wee = = iai g
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Figure 8. Hornblower system wiring diagram.
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Breakdown of Hornblower Code 1234:
First digit = Number One of ten geograph-
ical areas.
Second digit = Second of nine groups in area
1000.
Third digit = Third of nine individuals in
group 2, area 1000.
Fourth digit = Fourth of nine functions, 3rd
individual in group 2, area
1000.

Figure 9 shows a Hornblower system with
an added WG and CRL. The code example
above is expanded by the use of DTMF A, B,
C or D (TD4) and one additional 1 through O
DTME digit. In this configuration, for exam-
ple, 123A4 sets CRL 2 On, and 123A5 sets
CRL 2 OFF.

-
'E T‘_‘E TOS 1 5 &
E ki +— ] — OUT I
1oL a—i HO1 1_ G ]_ HG3 L CRLL L+ 0UT 1
1
1 iy 2 3—T ype
Bl
TS 2——y "?2

Figure 9. Two-function Hornblower Block Dia-
gram.

DC power required for Hornblower opera-
tion is dependent on the total number of
Hornblower modules and relays used in an
individual system. See Table 1.

DC Supply Voltage (VDC) 9.0 12.0 136
DTMF/1 - 16
 Decoder Module 19.0 22.0 23.6 mA

4-Digit Coded Relay Latch 0.1 0.1 0.1mA
Relay (12 VDC, 250Q Coil) 27.0 436 49.2mA

ITable |. Hornblower Power Requirements.

Hornblower module construction is not
critical. Since the highest frequency used is
1633 Hz (except for the 3.57 MHz color-
burst crystal), component part layout using
wire-wrap, perf-board or etched printed wir-
ing 1s OK. Resistor and capacitor values may
be altered to suit individual requirements.
For example, longer RC time constants
provide longer window enabling, which al-
lows slower dialing intervals, without effect-
ing higher speed, automatic (memory) dial-
ing. Short time constants can be used to allow
automatic dialing and restrict manual dialing.
Restriction of manual dialing increases the
ditficulty of **Keypad Charley’s’" invasion of
critical control systems.

Since the DTMF/1-16 decoder module is
common to all other modules, complete this
first. Don’t apply audio frequency signals or
recerver noise to the decoder module before
DC power to keep U101 from harm.

Two points before continuing to the testing
procedure. The following was omitted from
the printed circuit board layout. TDA, TDB,
TDC, TDS, and TDR are short flexible con-
nections to TDP for code sequence selection.
I used right-angle “*berg’” pins connected to
color-coded #30 wire-wrap wire. Use heat
shrink tubing on each pin to isolate adjacent
connections.
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Refer to the 4D
CRL foil layout in | PinNumber DTMF/1-16 DCRL 4DCRL 4WG
Figure 10. The build- 1 +5VDC Eﬁvﬂﬂ +5VDC +5V0C
' 2 Ground round Ground Ground
?r must cunnm:{n w:r:; 5 s s ke
rom the collector o 4 ARP | Not Used RY NOINC Not Used
Q1 to the blank space 5 Not Used Not Used :EAM Not Used
. 6 Not Used Not Used _ Not Used
of the card-edge con 3 Mot Usad oB _ NOA
nector (after the 8 NotUsed  MSB ENB ENA
fourth card edge trace 9 HH;!MUM &? EHH;G ﬂ
T 10
from the 1t:fl}_. This al 3 e =7 o s
lows connection of ex- 12 Not Mu - QA LEN END
ternal relays, LEDs, 13 Not Used MSA MS wOC
15 TD1 TD1 TD1 TD1
System Test 7 103 ™3 703 103
18 TD4 TD4 TD4 TD4
Make sure 10: fest 19 D5 D5 TDS DS
each module individu- 20 TD6 TDG TD8 TD6
ally. Hand-draw a dia- 21 TD7 TD7 TD7 TD7
2 22 TD8 TD8 TD8 TD8
gram using only the 23 o0 50 G TDS
':ﬂmp'lﬂtﬂd module as 24 DO TDO TDO TDO
a reference, and then 25 TDA TDA TDA TDA
5 : = 26 TDB TDB TDB TDB
compare it to .lhe orig o Yo e o 50
inal schematic to in- 28 TDD TDD TDD TDD
sure correctness of cir- 29 TD* TD* TD* TD*
cuit wiring and com- 30 TD# TO# To# TO#
ponent installation. Cading for the above table: WO(A-D). - Window Open (A-D)
Make sure that DC | DCAL-Duai Coded Relay Laich MS(A), (B) - Manual Set (A), (B)
voltage cir- cuits are | 4DCRL-4-digit Coded Relay Laich TD - Tone Data
i RY - Relay Q(A), (B) - Transistor (A), (B)
properly isolated and | No/NC - Nermally Open/Normaily Closed EN(A-D) - Enable (A-D)
of correct polarity.

Wear a grounded
wrist strap when han-
dling CMOS chips to avoid damaging their
delicate circuitry from static discharge.

Testing of a Hornblower system requires a
DTMF source and a VOM. L used an IC-2AT
with a dummy RF load and a short patch cord
from the earphone jack to Hornblower. The
user can hear the keypad DTMF as each digit
is dialed, making it easier to observe volt-
meter indications. Refer to the block diagram
of the system (Figure 1) for clarification.

Again, don't apply audio frequency signals
or receiver noise to the decoder module be-
fore DC power so as not to damage U101.

Install a jumper at AR1, AR2, or AR| and
AR2 to select the desired AUTO-RESET tim-
ing interval.

Connect the test DTMF source and apply
power to the Hornblower system, then apply
power to the test source. Observe the volt-
meter indications listed below.

Voltmeter indications on the DTMF
Decoder (DTME/1-16) module:

I. +5SVDConUIlOl pins 2, 3, 5, and 8.

2. +5VDConUlO2 pins 14 and 11.

3. +5VDC on U103 pins 24 and 23.

4. +5 VDC on U101 pin 14, when transmit-
ter is keyed ON and any DTMF key is
pressed.

5. +5 VDC on U103 pins 2, 3, 21, and 22
when transmitter 1s keyed and an associated
DTMF key is pressed.

6. Observe momentary positive voltage indi-
cation on each Tone Data output from U103,
when transmitter is keyed and an associated
DTMF key 1s pressed.

7. Connect voltmeter to U102 pin 10. Ob-
serve time of day (minutes and seconds) when
transmitter is keyed and any DTMF key is
pressed and measure duration of auto-reset
voltage.

Table 2. Hornblower Board Pin-Out.

8. If it’s hard to see the the tone data pulses
from the DTMF/1-16 Module, temporarily
connect a 10pF capacitor across C-104. Ob-
serve capacitor polarity—positive terminal to
U102B, pin six. This causes the Tone Data
pulses (TD1 to TD#) to dwell longer, allow-
ing easier measurement with VOMs and
DVOMs.

4DCRIL Module Test

Use these procedures to test the four-digit
Coded Relay Latch:

Ia. Install 4DCRL module on suitable
motherboard, interfaced to DTMF/1-16
module. See Figure 11. The configuration in
Figure 11 will turn on a speaker (code 1234),
reset (1235), send an all call for geographic
area | (1A), and send all group 2 in geograph-
ic area |1 (12B).

1b. Place HB/SPKR switch in HB position.

Ic. Place AUTO-RESET switch OFF.

Connect the test DTMF source and apply
power to the Hornblower system. Then, ap-
ply power to the test source (see Figure 11).
Observe the following voltmeter indications:
1. +5VDCon Ul pins 3, 11 and 14.

2. Operate Manual Reset (MR) push switch
momentarily.

3. +5VDConU2pins 3.9, 11 and 14.

4. Power supply unregulated (DC source)
voltage on Q1 collector.

5. Zero volts on Q1 Emitter.

6. Zero volts on U1 pins 4 and 10.

7. Zero volts on U2 pins 4, 8 and 13.

8. Connect voltmeter to Ul pin 4. Observe
tme of day (minutes and seconds), when
transmitter is keyed and the DTMF key as-
sociated with this WG's TD selection is
pressed, Measure the duration of window
gate output (WOA) +5VDC voltage.



Figure 10. Four digit CRL foil pattern and schematic. Edge pins are on 0.2"

Ceniers.

9. Install push-on jumper at AENB. NOTE:
Turn power OFF prior to installing soldered-
in jumper. Turn power ON to continue test-
ing after AENB jumper is installed.

10. Connect voltmeter to Ul pin 10. Observe
tume of day (minutes and seconds) when
transmitter 1s keyed and the DTMF key asso-
ciated with the previous WG and this WG's
ID selection 1s pressed. Again, measure the
duration of window gate output (WOB) +35
VDC voltage.

1 1. Install push-on jumper at BENC. NOTE:
Turn power OFF prior to installing soldered-
in jumper. Turn power ON to continue test-
ing after BENC jumper is installed.

12. Connect voltmeter to U2 pin 4. Observe
time of day (minutes and seconds), when
transmitter is keyed and the DTMF key asso-
ciated with the previous WG's and this WG's
I'D selection is pressed. Measure the duration
of window gate output (WOC) +5VDC
voltage.

13. Install push-on jumper at CENL. NOTE:
Turn power OFF prior to installing soldered-
in jumper. Turn power ON to continue test-
ing after CENL jumper is installed.

4. Connect voltmeter to Q1 collector. Ob-
serve power supply (DC source) voltage,
dropping to NEAR ZERO VDC when trans-
mitter is keyved and selected DTMF “"ON™’
code Is dialed, Use #30 wire-wrap wire and
“‘white-wire’" (patch) the collector of QI
(CRL circuit) to the card edge. This allows
use of an external relay with multiple, high-
current ““dry’’ contacts and/or an LED indi-
cator to show latch circuit “*'SET"" condi-
tions.

15. Connect voltmeter to Q1 collector. Ob-
serve NEAR ZERO VDC, abruptly increas-
ing to power supply (DC source) voltage,
when transmitter i1s keyed and selected
DTMF **OFF"’ code is dialed.

16. Place AUTO-RESET switch ON.

17. Set ohmmeter to a low resistance range.
Connect ohmmeter to external device con-
nector. Observe nme of day (minutes and
seconds), when transmitter is keyed and se-
lected DTMF **ON’" code is dialed.

18. Measure duration of AUTO-
RESET interval, shown by change of

ohmmeter resistance
indication.
This ends the system testing procedure.

Uh, Oh!

There are a few corrective steps the builder
must perform before operating the unit.

Find Figure 12 and locate the circuit board
foil pattern for the decoder module (upper
left). Scrutiny soon tells the reader that U102
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| Figure { 1. Hornblower Two Motherboard.

pins 2.4 and 3,5 traces are reversed from
that shown in the schematic. Use the follow-
ing procedure to correct the circuit board
wiring.

Locate U102 on the foil pattern. It is the
|4-pin IC between the other two ICs. Near
the trace junction of U102 pins 2 and 4, cut
%" from the foil trace connection between
this junction and U103 pin 23. Leave the
trace connection between UT02 pins 2 and 4.

(*)Include these items when module is used with long
power leads or unit is installed in a high RF environ-
ment.

Resistors ('« watl, 5%)

R101 10 M0

R104 220kQ

R102 22 k02

R105 10 k(2

R103 10k

Crystal

3.579545 MHz (Color Butsq

Sockets/Jumper Pins/Edge Connectors

IC101 18 pin, 0.3" spacing 20-edge
connector, 90 degree male.

IC102 14 pin, 0.3" spacing 4-post

_ Jumpers.
IC103 24 pin, 0.6" spacing

Continued on page 67
Parts List
Component tolerances for all Hornblower modules  Transistor/Integrated Circuits
aren’t critical. | chose commonly-available compo- U101 SS51202, DTMF Receiver
nents. | suggest, however, that the builder choose U102 CD4001, CMOS 2-input NOR Q1
paris with their physical dimensions in mind, so that 2N222 NPN., or equivalent 4-Digit
they fit easily in their circuit board layouts. This simpli- Coded Relay Latch Module
Hns_ cnnsl_rum_ipn and produces a more attractive U103 CD4514 1-0f-16 decoder
finished module, Camiciton
DTMF/1-16 Decoder Module C1,C2,C3  33uF, 16 VDC Electrolytic
Capacitors Resistors ('« Watt, 5%)
c101 0.01 yF disk R1,R3,R9, R10 10kQ
C1058 150 yF, 16 VDC electroiytic. RS, R7 22k0
C102(")  0.1disk | R L e
C106(") 10 pF, 16 VDC electrolytic. R2, R4.RE 47 kQ2
C103 0.1 uF disk ]
C107(*) 0.1 pml::dlilk Diodes
C104 0.1 uF disk D1-D10  1N914 nraql.&vdarﬂ.
C105A 50 pF, 16 VDC electrolytic. MWHMEWM
Cio9 0.1 uF disk IC1,1C2  Socket, 14 pin, 0.3" pin (row) spacing

29 edge connector, 80 deg. male.
10 post Connector, C/B Mtg. Male, TDP Connector,
32-Pin Female with 4 each push-on jumpers.

Relay

K1 5 VDC coil, with Form 1C {SPDT)

contacts, 0.3" pin (row) spacing.

Components for the Hornblower are available from
The Circuit Board Shop. Pﬂﬂmﬂﬂ‘lﬂﬁ,m
TX 76083. These prices include shipping and han-
dling:

4WG and DCRL boards—$7.00 each
DTMF/1-16 and 4DCRL boards—
$11.95each
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73 Review

Datong’s Great
Add-On Filters

reviewed by Bill Clarke WA4BLC

Super audio accessories

Number 13 on your Feedback card

Datong Products
Price of FL3: $229.95
Price of FL2: $159.95
Price of ANF: $119.95

Happy are they that hear their
detractions and can put them
to mending. —Shakespeare

hen | first received the Datong

audio filters for review | thought,
““Uh huh, more audio filters, just what the
world really needs!” Well, | was wrong
for thinking such negative thoughts. The
Datong filters are just what the world
needs.

For my primary operations | use a
Kenwood TS-430 and ICOM 751A. The
backup rig is a Drake TR3. Don't laugh!
That old tube burner can still hear with the
best of them, talk with the best of them,
and | can fix it when it breaks, unlike the
best of them. But, here lies the problem-it
doesn’t select with the best of them.

Operating in a crowded band is where
the Datong audio filters shine. Like mosl
older tube rigs, the Drake lacks top dollar
receiver selectivity and the all important
notch filter. . .the device that gets rid of
the carriers produced by tuner-uppers
and foreign broadcasts. | won't even
mention what happens in certain parts of
the seventy-five meter band where some
AM is still spoken.

Now, by using the Datong audio filter, |
can make the Drake sound as good as the
best of them. In fact, with something only
the Datong filter offers, | can make it
better. More on that later.

Descriptions

The Datong filters come in three
makes. The most complete is the FL3,
followed by the FL2 and the ANF.

The FL3 offers a notch/peak filter, vari-
able low cut-off filter, variable high cut-off
filter, and an automatic notch filter.

The FL2 has the same line up of fea-
tures as the FL3, except the automatic
notch filter is not included.

30 73 Amateur Radio = July, 1988

The ANF is an automatic notch/peak filter
with LED tracking.

The ANF is in a smaller box than the FL
series filters.

Photo A. The FL3 is full featured to provide complete
control of received audio.

e
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Photo B. Notice the 10 segment LED bar graph at the
top of the ANF for displaying search and lock action.
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Photo C. The ANF is the best "'black box"" | have seen
in a very long time. | strongly recommend it.

Features

The secret 1o a good receiver is selectivity.
The better the selectivity, the better the

receiver. A filter with very steep skirts is
required for razor sharp selectivity. Using
5 pole computer optimized elliptic func-
tion filters, Datong provides just such
filters.

The FL3 provides two filters, each with
skirts that are movable from 200 to 3500
Hz. One filter is used for low cut-off and
the other for high cut-off. Each filter
section is independently voltage con-
trolled. There is also a two-pole notch filter
that can double as a peak filter. These
fiters can provide received audio equal
to, or surpassing, that attainable from
receivers having IF shift or Pass Band
Tuning.

The automatic notch filter is perhaps
the best feature of the FL3 (it's not found
on the FL2). At the mere push of a button,
any single steady tone that appears on
the received signal is notched out. Now,
let's try that again-is automatically
notched out. The operator doesn’t have to
fiddle around with an overly sensitive
notch filter control. The filter unit itself will
do all the work.

Installation

The FL3 is almost as simple to hook-up
as an external speaker. Just supply 12
VDC to the back panel, plug in an external
speaker, and run a patch cord from
the receiver's audio output to the filter
input. This takes about two minutes.
Other Datong filters install in a similar
manner.

Operation

Before reading about my operational
experiences with the Datong filters,
please understand that | enjoy top quality
audio. Anything less is not enjoyed
(allowed) in my shack. To this end | have
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used various external speakers, have tried
many kinds of filters, and attempted a little
voodoo. | even have an audio equalizer.

| did most of my testing on the seventy
five meter phone band in the early evening
hours. | feel this is the place that puts receiver
selectivity to task as nothing else can.

The old Drake came out like gang busters. |
was able to get on all my usual nets and listen
for hours with virtually no interference.
| used the high cut-off and low cut-off vari-
ables to create a narrow SSB filter effect,
thereby eliminating the abundant squeaks
and squawks that normally plague seventy
five meters.

While | was listening, | selected various
speakers and switched between the Drake,
the 430, and the 751A. The results were amaz-
ing. The TH3 breathed with new life. The
FL3's controls gave me the necessary receiv-
er flexibility, similar to using the 430’s IF shift
and 1.8 kHz filter or the Pass Band Tuning and
tone control on the 751A, to clean up the
TR3's received signals. In most cases | found
my receive audio much the same on all three
receivers.

Notch filter action is good, very deep
and quite sharp, yet typically difficult to tune
(most are). Ah, however, there is the
automatic notch filter. Its action is truly
extraordinary.

In the past, when a tuner upper

The FL3 has a CW mode that combines the
low and high pass filters with the peak filter.
The result is an excellent skirt effect with a
peaked response. The peak frequency is easi-
ly tunable and the bandwidth is continuously
variable from 100 to 1750 Hz. The filters
provide a pleasing CW note, with no ringing.
Ringing has plagued many audio filters, mak-
ing them unpleasant, uncomfortable, or totally
unusable.

“Uh huh, more
audio filters,

just what the world
really needs!”’

| also tested the ANF (Automatic Notch Fil-
ter). This unit is a stand alone notch filter
providing manual and/or automatic notch and
peak functions. It works as well as the notch
filter found in the FL3 and provides a visual
tracking of tone searching.

For CW usage put the ANF in PEAK mode.
The unit will then peak desired signals just

as effectively as the notch locks them oul.
Operating within the automatic peak mode,
| found it was not very effective. The unit is
so fast in seeking out signals that it jumps
around between CW characters. It's best to
tune for peak with the manual control. |
did find this control quite sensitive, but
remember, the filter is only 60 Hz wide in the
peak mode.

Although the following is a small point, |
feel it is worth mentioning. The ANF unit
is very light-weight, and when set on top
of a receiver it might be expecled it to slip
and shde around. Not so! The little box has
small foam feet that hang on like glue.

Recommendation

| tested and used the FL3 and ANF for
several weeks before writing this arlicle. |
am impressed with both. They do everything
they are supposed to, yet don’'t appear to
have any bad habits. | really cannot say
enough good about the automatic noich
filter.
| have tested other audio filters in the past,
was not pleased with them, therefore
never wrote product reviews about them.
Would | recommend the Datong filters?
Sure do! In fact, | have mine in the main station
speaker line, where it can be switched to any
rig by the turn of a knob. It's an
adjunct to all my rigs, not just the

appeared on frequency, | had
to reach for the notch control
and slowly turn it until the offend-

it went away by itself before |
could tune it away. Now, by
merely turning on the automatlic
notch hiter, the offensive signals
disappear by themselves. No
effort to me.

The automatic notch filter
operates by continuously sweep-
ing the 200 to 3500 Hz band
searching for tones. When it finds
one, it locks on it, then notches it
out. The typical lock on time is
less than a second. Not only is
the acquisition speed of the
automatic notch impressive; so is
the depth of the notch. It took out
every carrier | heard.

Al first | wasn’t sure the auto-
matic notch was working. True, |

Specifications

ing whistle disappeared. Often FL3
Input impedance: 5000 ()

Nominal overall gain: unity
Filters:

Low cut-off
High cut-off
Notch/peak
Automatic notch

Low and high pass filter frequency range: 200 to 3500 Hz
Minimum stop band rejection: 40 dBs
Ratecutoff: 40dBsin 500 Hz at 2 kHz

40 dBs in 120 Hz at 500 kHz

Notch and peak filter frequency range: 200 to 3500 Hz
Notch width: 200 Hz

Notch depth: 30 dBs

RTTY bandwidth: 100 to 1750 Hz at -6 dBs

CW bandwidth: 70 to 700 Hz at -6 dBs

Power output: max 2 walls

Power requirements: 10 to 20 VDC at 50 to 350 mA
Dimensions: 7.2x6.0x1.7"

was hearing no carriers, and the Weight: 39 oz.

LED indicated lock on. But | didn't Accessories: comes with patch cords.
know for sure. By turning the filter

on and off | confirmed that the ANF

filter was indeed doing its work.
The manual notch can be used in
conjunction with the automatic
notch, allowing the elimination of
two simultaneous unwanted
signals.

| should mention this: Don’t
forget to turn the automatic notch
filter off when operating CW or
RTTY. It will effectively notch out
the desired signals as quickly as
it does away with offensive ones.
it's automatic, not smart!

Input impedance: 100kQ)
Nominal overall gain: unity
Filter: 2 pole (Q of 30)
Notch and peak filter frequency range: 270 to 3500 Hz
Notch width: 200 Hz

Notch depth: 40 dBs

CW bandwidth: 60 Hz at -3 dBs (800 Hz)

Power output: max 2 watts

Power requirements: 11 to 18 VDC at 75 to 400 mA
Dimensions: 5.9 x 3.5 x 1.7"Weight: 17 oz.
Accessories: comes with patch cords.

old Drake.

| think the ANF is a “‘must
have' item for any shack. It sits
quietly while it works and needs
no attention except to turn it on or
off. Considering the investment
most of us have in our stations, |
think the price of the ANF is quite
modest.

The FL3 is the ideal match up
for an older radio (Drake, Collins,
Swan, National, Heathkit, etc.). It
updates them into the modern
world of high selectivity. The cost
of an FL3 is considerably less
than that of a new solid state
transceiver.,

| must note that | really didn't
realize that the technology of au-
dio filtering had progressed to the
point where Datong has brought
it. | think that the manufacturers
of amateur/SWL receivers should
take note of these fine products,
in particular the Automatic Notch

Filter B8

Datong filters and other products
are available from:

Gilfer Shortwave

52 Park Avenue

Park Ridge, NJ 07656
Orders 1-800-GILFER-1

Electronic Equipment Bank
516 Mill Street NE

Vienna, VA 22180

Orders 1-800-368-3270

Say you saw itin 73.
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$12,000,000
Scanner Sale

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

* %k MONEY SAVING COUPON + * *

Get! special savings on the scanners
listed in this coupon. This coupon must
be included with your prepaid order.
Credit cards, personal checksandquan-
tity discounts are excluded from this
offer. Offer valid only on money orders
mavied directly to Communications Elec-
fronics fnc, PO Box 1045~ Dept. UNI2ZA
Ann Arbor, Michigan 48106-1045 U S A
Hurry..coupon expires July 31, 1988.
Coupon maynot be usedinconjunction
with any other offer from CEL Limit one
coupon perscanner. Add $7.00 for ship-
ping per scanner in the continental U.S
Regency TS2-SA2 ...... $269.95
Regency TS1-SA2 ..... .$199.95
Regency INF1-SA2 .....$138.95
Regency INF2-SA2 ..... $159.95
Regency INF3-SA2 ..... £119.95
Regency INF5-SA2 .....$109.95
Bearcat 200XLT-SA2 ...$262.95
Bearcat 100XLT-SA2 ...$188.95
Bearcat BOOXLT-SA2 ...$249.95
Bearcat 210XLT-SA2 ...$177.95

Bearcat 760XLT-SA2 ...$269.95
* Ak * VALUABLE COUPON * * & *

NEW! Bearcat® 760XLT-SA3

List price $499.95/CE price $279.95/SPECIAL
12-Band, 100 Channel ® Crystalless » AC/DC
Frequencyrange. 29-54,118-174,406-512 806-956 MH~
Exciudes 823.9875-845.0125 and 868.9875-894.0125 MHz
The Bearcat 760XLT has 100 programmable chan-
nels organized as five channel banks for easy use,
and 12 bands of coverage including the 800 MHz.
band. The Bearcal 7T60XLT mounts neatly under
the dash and connects directly to fuse block or
battery. The unit also has an AC adaptor, flip down
stand and telescopic antenna for desk top use. 6-
S/1E6"Wx1%" Hx7%" D. Model BC 580XLT-SA is
a similar version without the 800 MHz. band for
only $219.95.

SALE! Regency® TS2-SA

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

Justice Depariment, State Department, Fish &
Game, Immigration, Marine, Police and Fire Depart-
ments, Aeronautical AM band, Paramedics, Am-
ateur Radio, plus thousands of other radio fre-
quencies most scanners can't pick up, The Regency
TS2 features new 40 channel per second Turbo
Scan™ so you wont miss any of the action. Model
TS1-SAis a 35 channel version of this radio without
the B00 MHz. band and costs only $239.95.

Regency® RH256B-SA

List price $799.95/CE price $329.95/SPECIAL
168 Channel ® 25 Watl Transceiver ® Priority
The Regency RH256B is a sixteen-channel VHF land
mobile transceiver designed to cover any frequency
between 150 to 162 MHz. Since this radio is
synthesized, no expensive crystals are needed to
store up to 16 frequencies without battery backup.
All radios come with CTCSS tone and scanning
capabilities. A monitor and night/day switch is also
standard. This transceiver even has a priority func-
tion. The RH256 makes an ideal radio for any police
or fire department volunteer because of its low cost
and high performance. A 60 Watt VHF 150-162
MHz. version called the RHB08B-SA is available
for $429.95. A UHF 15 watt, 10 channel version of
this radioc called the RU150B-SA is also available
and covers 450-482 MHz. but the cost is$419.95,

NOdNOJD
NOdNOD

NOdNOD
NOdNOD

uniden

wx % Uniden CB Radios * %%

The Uniden line of Citizens Band Radio transceivers is
styled to compliment other mobile audio equipment.
Uniden CB radios are so reliable that they have a two
year imited warranty. From the feature packed PRO
810E to the 310E handheld, there is no better Citizens
Band radic on the market today.

PRO310E-SA Uniden 40 Ch. Portable/Mobile CB .. $85.95
PROJ30E-SA Uniden 40 Ch. Remote mountCB ... $109.95
NINJA-SA PRO310E with rechargeable battery pack $808.95

B-10-8A 1.2V AA Ni-cad battery for Ninja(setol 10) ... $§20.85
KARATE-SA Uniden 40 channel rescue radio .. 568.95
PROS10XL-SA Uniden 40 channel CB Mobile . 54995
PROS20XL-SA Uniden 40 channel CB Mobile . .. $59.05
PROS40E-SA3 Uniden 40 channel CB Mobile. ... $97.95

PROB40E-SA3 Uniden 40 channel SSB CB Moblle. .. $137.95
PRO7T10E-SA Uniden 40 channel CB Base. . ... $119.85
PROB10E-SA Uniden 40 channel| SSBCBBase .. $170.95

* % % Uniden Radar Detectors « %

Buy the finest Uniden radar detectors from CEIl today.
TALKER-SAJ3 Uniden talking radar detector. ... $169.95
RD7-8A3 Uniden visor mount radar detector ,.....5$99.95
RD9-8A3 Uniden“Passport” size radar detector... $114.95
RDOXL-SA3 Uniden"micro” size radar detectior ... $144.95
RD25-SA3 Uniden visor mount radar detector ... . 55495
RDS00-SA3 Uniden visor mount radar detector. .. $74.95

Bearcat® 200XLT-SA3

List price $509.95/CE price $279.95

12-Band, 200 Channel ® 800 MMHz. Handheld
Search ® Limit ® Hold ® Priority ® Lockout
Frequency range: 29-54, 118-174, 406-512, B06-956 MMz
Excludes 8239875-849.0125 and B68.9875-894.0125 MHz
The Bearcat 200XLT sets a new standard for hand-
held scanners in performance and dependability.
This full featured unit has 200 programmable
channels with 20 scanning banks and 12 band
coverage. If you want a very similar model without
the 800 MHz. band and 100 channels, order the
BC 100XLT-SA3 for only $199.95. Includes antenna.
carrying case with belt loop, ni-cad battery pack,
AC adapter and earphone. Order your scanner now.

Bearcat® 800XLT-SA

List price $549.95/CE price $259.95/SPECIAL
12-Band, 40 Channel ® No-crystal scanner
Priority control ® Search/Scan » AC/DC
Bands: 29-54, 118-174, 406-512, B06-912 MHz
The Bearcat BOOXLT receives 40 channels in two banks.
Scans 15 channels per second. Size 9% x4%" x 12%."
If you do not need the 800 MHz. band, a similar model
called the BC 210XLT-5SA is available for $196.95.

Bearcat® 145XL-SA

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

The Bearcat 145XL is a 16 channel, programmabie
scanner coverning ten frequency bands. The unit features
a buiit-in delay function that adds a three second delay
on all channels to prevent missed transmissions. A
mobile version called the BC 560XLT-SA is available
for $98.95. from Communications Electronics Inc.

™

Regency® Informant™ Scanners
Frequency coverage: 35-54, 136-174.406-512 MHz
These special scanners are programmed by state.
The INF1-SA3 is ideal for truckers and is only
$179.95. The new INF2-SA3 is a deluxe model and
has ham radio, a weather alert and other exciting
features built in for only $219.95. For base station
use, the INF5-8SA3 is only $129.95 and for those
who can afford the best, the INF3-SA3 at$149.85, is
a state-of-the-art, receiver that spells out what
service you're listining to such as Military, Airphone,
Paging, State Police, Coast Guard or Press.

NEW! President® HR2510-SA

List price $499.95/CE price $239.95

10 Meter Mobile Transceiver ® Digital VFO
Full Band Coverage ® All-Mode Opersation
Backlit liquid crystal display ® Auto Squelch

RIT ® Preprogrammed 10 KHz. Channels
Frequency Coverage: 28.0000 MHz to 29.6999 MHz

The President HR2510 Mobile 10 Meter Transceiver
made by Uniden, sets a new standard in amateur
radio communications. Upto 25 Watt PEP, USB/LSB
and 25 Watt CW mode. Noise Blanker. PA mode.
Digital VFO, Built-in S/RF/MOD/SWR meter. Chan-
nel switch on the microphone, and much more! The
HR2510 lets you operate AM, FM, USB, LSBorCWw.
The digitally synthesized frequency control gives
you maximum stability and you may choose either
pre-programmed 10 KHz. channel steps, oruse the
built-in VFO for steps down to 100 Hz. There's also
RIT (Receiver Incremental Tuning) to give you
perfectly tuned signais. With receive scanning, you
can scan 50 channels in any one of four band
segments to find out where the action is.

BC760XLT
800 MHz.
mobile scanner

Only$279.95

* % % Uniden Cordless Phones * % %

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

XETO00-8A Uniden Cordless Phone with speaker . . $114 95

* % * Extended Service Contract % %%
" you purchase a scanner, CB, radar detector or cordless
phone from any store in the U.S. or Canada within the last 30
days, you can get up to three years of extended service
contract from Warrantech. This service extension plan begins
after the manufacturers warranty expires. Warrantech will
periorm all necessary labor and will not charge for return
shipping Extended service contracts are not refundable and
apply only to the original purchaser. A 2 year extended con-
tract on a mobile or base scanner is $29.99 and 3 years is
$38.99. For handheld scanners, 2 years is $59.99 and 3
years |s $79.99. For radar detectors, 2 years is $29.99. For
CB radios, 2 years is $39 89_For cordless phones, 3 years is
$34.99, Order your extended service contract today

OTHER RADIOS AND ACCESSORIES
BC 5S5XL-SA Bearcal 10 channel! scanner ...511485

BC TOXLT-SA Bearcar 20 channel scanner _. $169.85
BC 175XL-SA Bearcal 16 channel scanner .. ... $156.95
NEW!BC 560XLT-SA Bearcal 16 channel scanner. . . $98.85
MT5100 PLUS-SA Regency marine transceiver .. $134.95
R1090-SA Regency 45 channel scanner $119.95
NEW! R2060-SA Regency 60 channel scanner £144 95
UC102-5SA Regency VHF 2 ch. 1 Watt transceiver .. $117.95
BPS5-SA Regency 16 amp reg. power supply $169.95

MAS549-SA Drop-inchargerforHX1200 & HX1500, .. $84.95

MA518-SA Wall charger for HX1500 scanner . £14 95
MAS553-SA Carrying case for HX1500 scanner ... $19.85
MA257-SA Cigarette lightercord for HX12/1500 ... §19.85
MAS1 7-SA Ni-Cad battery pack for HX1000/1200 ... $34 95
BP205 N+Cad battery pack for BC200/BC100XLT... 4095
B-8-SA 1.2 V AA Ni-Cad batteries (set of eight) .. .. $17.95
B-5-SA 1.2 V AA Ni-Cad batteries (set of five)......$13.95
FB-E-SA Frequency Directoryfor Eastern U.S.A. . .. $14 85
FB-W-SA Frequency Directory for Western U.S.A $14.95
ASD-SA Air Scan Directory _.. $14.85
SRF-SA Survival Radio Frequency Directory $14 95
TSG-SA“Top Secret” Registryof U.S Govt Freq. .. . $14.95
TIC-SA Techniques for Intercepting Comm.........$14.95
RAF-SA Railroad frequency directory, . ... 51405
EEC-SA Embassy & Esplonage Communications .. $14.95
CIE-SA Covert Intelligenct, Elect. Eavesdropping .. $14 .95
MFF-SA Migwest Federal Frequency directory £14 95
ABO-SA Magnet mouni mobile scanner antenna. . $35.85
ATO-SA Base station scanner antenna. e eeee B 35.95
USAMM-SA Mag mount VHF anl. w/ 12° cable. .. .$39.95
USAK-SA %" hole mount VHF ant. w/ 17 cable....$35.85

USAK450-SA%" hole mount UHF ant. w/ 1 7' cable. . . $35.95
Add $4.00 shipping for all accessonies ordered at the same time
Add $8.00 shipping per radio and $4.00 per antenna

BUY WITH CONFIDENCE

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

Mail orders to: Communications Electron-
ics,, Box 1045, Ann Arbor, Michigan 48106
U.S.A. Add $8.00 per scanner for U.P.S. ground
shipping and handling in the continental U.S.A.
For Canada, Puerto Rico, Hawaii, Alaska, or
APO/FPO delivery, shipping charges are three
times continental U.S. rates. If you have a
Discover, Visa or Master Card, you may call and
place a credit card order. Order toll-free in the
U.S. Dial 800-USA-SCAN. In Canada, order toll-
free by calling 800-221-3475. FAX anytime,
dial 313-971-6000. If you are outside the U.S.
or in Michigan dial 313-973-8888. Order today.
Scanner Distribution Center™ and CEl logos are trade-

marks of Communications Electronics Inc
AD #062388-SABX

Copyright® 1988 Communications Electronics Inc.

For credit card orders call

1-809-USA-SCAN

Al COMMUNICATIONS
ELECTRONICS INC.

Consumer Products Division

F.O. Box 1045 O Ann Arbor. Michigan 48106-1045 U.S.A
For orders call 313-973-B888 or FAX 313-971-6000

CIRCLE 121 ON READER SERVICE CARD
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.read-on and upgrade!

Eﬁgé%er}r generous when
are not required to

Whg" wait for a no-code license or settle for
your current privileges when you can pass the
next code test?

The FCC has gone about as far as it can go
to make the written exams within the reach of
practically everyone. Stop for a moment and
consider:

The exact questions and exact answers
are available as a study guide (totally unbe-
lievable).

You can take the tests ime and time
again until you either pass, die or run out of
#2 pencils, whichever comes first (almost
unbelievable).

You get credit for test elements passed
the next time you take the exam (unbeliev-
able).

The tests are multiple choice rather than
essay.

4fF = 2 Hr%ﬂmﬂmﬂhﬂﬂﬂ?

B ECL

. ATL
EMOS

What 3 one maer advanitage of CMOS over other devces?
A, Small s
?Lﬁm

Cow o t
b Emse of cemad o

Wy 4o CMOS Sapial cagraied Orcums hive hegh amundy i
rapite 0N T mpul sgnal of Dowe! sepply T
A Larger bypess capachors are used in 4000-geries cifcult

neTign

B Tha inpul swiiching threshold is aboul two Hmad (he power
Supply vollags
The input awitching threshold is about one-hall the powsre
supply vollage

O input sigraly s strongar

dBFa 3

ABF4 4

Figure 2.

most |2\5n! it. .ythens, Texsti]

e tests are ,guranan your hackyart‘f ﬁl
Wﬂiiﬁ&‘l‘ radio clubs rather than at
xaminiAg points in major cities.

Think about these things. You can’t ask for
anything more. Their will always be a written
test of some type, and we want that for the
good of the hobby. Today s tests are designed
to be passed... and you can do 1t.

“The FCC has
gone about as far
as it can go to make
the written exams
within the reach of
practically everyone.”’

Just reading this magazine and enjoying
ham radio at whatever level you are now at is,
in my opinion, indicative that you have
enough intelligence to pass your next level of
exam. If you want to upgrade but are not
willing to put forth the effort, there is nothing
wrong with that. You can remain a shortwave
listener or stay at your present level of license
and enjoy ham radio within those limits.
However, if you are willing to work at it and
make up your mind to do it, you will in fact
upgrade. Ham radio 1s fun at any level of
license... but it's a whole new ball game
when you have more privileges such as work-
ing the DX stations in the lower portion of the
bands rather than just listening to them.

The choice 1s yours.

Preparing For The Exam

The number one rule in preparing for the
code exam is a positive attitude. If you have
trouble learning the code or increasing your
speed, it probably i1s because of a bad attitude.



40F-3 1 What is the schematic symbal for an operational amplilier?
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Figure 3.

It is very common to hear all sorts of negative
comments about code, and I made a lot of
choice ones. I refused to work CW for ap-
proximately 25 years, but then decided to
upgrade and changed my attitude. I viewed it
as a challenge, bought a used keyer and real-
ized all of a sudden I was having fun working
CW.

Change your attitude right now and decide
to master the challenge. You will cut out a lot
of drudgery and will learn it in about half the
time. Plusit’s fun! 13 wpm is within the reach
of practically everyone and this 1s all it takes
for an Advanced ticket.

The second rule in order of importance is
practice, practice, practice by listening, lis-
tening, listening. You want to pass the test,
and it is a listening test. Listen to WI1AW, on
the air QSO’s and practice tapes. Keep push-
ing your speed up by listening to speeds faster
than you can copy 100%. Listen to speeds
you can copy letter perfect to give you confi-
dence. Practice at least a couple of umes a
day. On occasion practice with some distrac-
tions in the background, because most test
sites are less than ideal.

You also can get in a lot of practice without
being at your operating desk. Whenever you
have a few spare minutes—driving to work,
waiting in line, on hold for a phone call, or
anywhere else—look at an object or some
printing and sound the characters out to your-
self in code. Hear the words sent at various
speeds. This is excellent practice and has
been proven to be almost as effective as the
real thing. Plus, it’s fun.

Also make sure you get a copy of a Gordon
West practice QSO tape for the level of exam
you plan to take. These tapes follow the same
format as the exam and are very helpful.

Avoid translating the letters you hear into
visualized dits and dahs and then translating it
to the actual letter. When you hear a di-dah
you should immediately know it is an A. Do
not add an intermediate step of visualizing the
di-dah on paper. Translate once and once
only or you won't make it to 13 wpm.

Learn to put a dash whenever you miss a
letter. Do not dwell on letters you do not
immediately know. Make a mark on your
paper for every character you hear. By mak-
ing a dash on the paper for characters you
miss, you'll know exactly how many charac-
ters you have to fill in. Worrying over a
missed character only guarantees you'll miss
the next several.

Master the numbers and master them well.
There will be at least two to three questions
involving numbers on the exam. It’s not good
to be guessing numbers because you're either
right or wrong.
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Get on the air and operate CW once in a
while for a change of pace. You might even
have sweaty palms but that i1s normal. But
remember... it’s fun.

The Written Exam

There is a wide selection of study materials
on the market. If you are fortunate enough to
live in an area where study classes are offered
by a local radio club, by all means enroll.
Read and study as much as you can, because
the more you understand the subject matter,
the more you will enjoy ham radio.

“Don’t let anyone
hang a guilt trip on
you for memorizing a
few questions that
you simply don’t
understand. Your
goal is to pass
the test.”’

The final phase of preparation is to obtain
the most recent copy of the License Manual.
Read through the questions and answers sev-
eral times, circle the letter of each correct
answer and then underline key words, key
phrases or key numbers in each question and
in the correct answer. Do this for every ques-
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tion. Review all of the questions several times
before you take the exam.

At this point, you will know which ques-
tions give you trouble. If you understand the
question but can’t remember the answer or
you simply don’t understand a question or
block of questions, you have two techniques
that will pull you through: outlining and
memorizing. If these techniques work for law
and medical school exams where you don’t
have the exact questions and answers avail-
able before the tests, they certainly will work
on today’s ham radio exams.

Outline every question and answer that you
don’t know absolutely cold by summarizing it
in a separate notebook. Your underlinings
will help; abbreviate as much as possible.
QOutlining is another step of imbedding the
material in your head (reading-underlining-
outlining).

Consider the example in Figure 1, which
involves five questions and answers led to the
simple outline shown. An outline does not
have to be fancy or perfect. Your goal is to set
forth the essence of a series of questions and
correct answers in a brief format that you can
understand.

Mnemonic Devices

Let’s get a few things straight regarding
memorization before we go any further. First
of all, it is not cheating or dishonest to memo-
rize the answers to some guestions. Again,
keep in mind that the questions and answers
are given to us by the FCC. Sure there are
purists in our ranks who frown on anything
but total understanding of all aspects of the
exams. My answer is that ham radio opera-
tors come from all walks of life, and many of
us have no training in radio or mathematics.
(I never could understand how someone who
work with electronics all day for a living
could come home and enjoy ham radio as a
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hobby.) Don’t let anyone hang a guilt trip on
you for memonrizing a few questions that you
simply don’t understand. Your goal is to pass
the test.

Memory devices have been with us since
grade school; e.g., Italy is shaped like a boot,
and the lines on a treble clef of music are
EGBDF. because we all know that “*Every
Good Boy Does Fine.”” To call Gambler’s
Anonymous dial 1-800-LAST BET.

The more ridiculous the association the
easier it is to remember. For example, take a
look at the four questions and answers in
Figure 2 and the underlining. | have always
been fascinated by trucks, and as I read this
series of questions the word semi popped into
my head (semiconductor). I then envisioned a
shiny new white semi-tractor with 4000 in
chrome numbers on the side of the hood
pulling a half size trailer to get low gas con-
sumption with CMOS in bold read letters
emblazoned across the sides of the trailer.
Ridiculous? You bet. Stick in my mind? Ev-
ery bit of 1t,

An example ol a less exotic association 1§
Figure 3. The key word is ““operational,”
and the left side of the correct symbol is
shaped hike an O.

Sometimes you have 1o use pure rote mem-
ory, because you can’t come up with a ridicu-
lous association. Figure 4 is a series of five
questions that all start out with a 0.01 micro-
farad capacitor. For test purposes you can
omit two megohm and 20 volts, because they
are the same in all questions. The two vari-
ables are the number of seconds it takes to die

down to certain voltage. I outlined the five
questions and came up with two rules: **Mul-
tiply by almost three’” and **2.100 incre-
ment.”” Memorizing one question and its an-
swer will allow you to answer the other four
by applying the rules.

Another example i1s shown at Figure 5.
Look at my outline and the circled numbers.

You will note in Figure 6 that “*downlink™’
is a catchy word in the question and
“doppler’” is the correct answer-both start-
ing with “*d.”

Memory techniques work for any type of
question whether 1t involves definitions,
numbers or schematics. The secret is in using
your imagination and pulling out a common
thread, a ridiculous association, or a rule of
thumb. Plus it’s fun.

Taking The Exam

Thorough preparation is the basis for a
feeling of confidence and positive attitude on
exam day. Walk into the exam room as a winner
with your head up—you are going to pass!

The night before the exam listen to the QSO
format tape, study your outline and your
memory aids. It's basic, but get a good
night’s sleep. Study some more the day of the
test if you have time.

A few pointers on taking the code test:

Concentrate on what you are copying and
don’t try to read what you have written.

Leave a dash for each missed letter.

Copy the consonants the best you can. If
you find yourself falling behind, skip the
vowels and copy the consonants, It's easy to

fill in the vowels when answering the ques-
tions.

Copy the main words the best you can,
Omit the simple, meaningless words if you're
falling behind.

If you anticipate a set of numbers coming
because you're in the process of copying
“Kenwood™ or RST and you're falling be-
hind, don’t copy the full word. Copy the first
part, then listen carefully to get the numbers.

If you don’t know an answer to a question
but you have some notes...take a guess. If
you have some of the consonants and use your
imagination the odds are with you.

The code tests are straightforward rather
than being tricky.

Keep in mind while taking the written exam:

Put your hand over the answers while read-
ing each question and then answer It in your
head before you look at the possible answers.

If you don’t know an answer, pass onto the
next question and come back to it later.

When you go back to a skipped question,
engage in a process of eliminating wrong an-
swers. Acton a hunch; guess if you have no idea.

If the question calls for a calculation and
yours is a few numbers off but is the closer to
one of the choices, go with the closest choice.

Don’t second-guess yourself once you've
marked an answer unless you're sure you
made a mistake.

Use some common sense and remember
that you can miss 25% and stll pass.

The choice of whether to upgrade is yours.
Make the right one and get on with it.

Good luck! B

TE

SYSTEMS

distributors.

and weight is 5 Ibs.

further product information.

TE
SYSTEMS

TE SYSTEMS
P.O. Box 25845

Los Angeles, CA 90025
(213) 478-0591

RF POWER AMPLIFIERS
® | owest NF GaAs FET Preamp

® Finest Quality Military Construction

® Off-The-Shelf Dealer Delivery

| For the past five years, Amateurs worldwide
have sought quality amplifier products from TE
Systems. Renowned for the incorporation of
high quality, low-noise GaAs FET preamplifiers
in RF power amplifiers, TE Systems offers our 0510G
fine line of products through select national

All amplifiers are linear (all-mode), automatic
T/R switching with adjustable delay and usable
with drive levels as low as Y= Watt. We incor-
porate thermal shutdown protection and have
remote control capability. All units are de-
signed to ICAS ratings and meet FCC part 97
regulations. Approx. size is 2.8 x 5.8 x 10.5"

Consult your local dealer or send directly for

SPECIFICATIONS

input

050806

140006 144-148
1410G 144-148
141206 144-148

2210G

22126

4410G

420-450

4412G 420-450

—Power — —Preamp—  DC
Output NF-dB Gain-dB +Vdc A

Power RF
Conn,

Models also availabie without GaAs FET preamp (delete G suffix on model #), All units cover

full amateur band - specify 10 MHz bandwidth for 420-450 MMz amplifier

Amplifier capabilities: 100-200 MHz, 225-400 MHz, 1-2 GHz, Military (28V), Commaercial,

etc. also available - consult factory.
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reviewed by Stu Norwood

W5YI Novice Course

Number 15 on your Feedback card

Gordon West’'s Radio School

2414 College Drive

Costa Mesa, CA 92626

Price: $19.95

Written by: Gordon West WB6NOA
and Fred Maia W5YI

Gordon and Fred, you've made the well-
nigh impossible seem easy—well, if not easy,
at least attainable. I'm confident, if anyone is
ever really confident, that I'm prepared to go
for my Novice license.

Wayne had been reminding me for a couple
of years now that | don’t have a callsign after
my name. In critiques of the magazines | could
usually count on him to point out that a callsign
was missing after my name on the staff box.

But the last straw happened a couple of
months ago when he said in his cheerful way,
"You blankety-blank-blank turkey, when are
you planning on getting your license?” Well,
the timing of that gentle reminder couldn't
have been better. | just happened to have a
copy of the Gordon West Radio School's New
Novice Voice Class handy on my desk. |
waved the tape and license preparation books
at Wayne, and gave my solemn oath: I'll get
my license by April Fool's Day.

Al this writing, I'm scheduled for my exam in
a couple weeks. And as Gordon says, in his
inimitable California accent, it was eeeeeasy!
thanks to the technique, style, encourage-

ment, and reinforcement of this class.

After a rousing musical introduction on the
first tape, with greetings from Gordon and
Fred, and assurances that Morse code was
going to be eeeeeasy! | got down to work.

| walked my way through the letters, the dits
and dahs of e, then t and a (Gordon says di-
dah kind of sounds like an a looks). Then the
dits and dahs began forming words—ate, tea,
at. Just when | was expecting to master code
in one sitting, Gordon warns that | shouldn’t
study for more than 20 minutes at a time.

The class moved on to new letters, n, i, t, m,
s, 0, s. My abbreviated alphabet then consist-
ed of 10 letters. | already knew v, thanks to
Beethoven. The rest would be eeeeeasy. The

lape spurred me onward to a blazing 7 wpm,

with Gordon’s encouraging, "Hey, not bad,
not bad at all!"

The rest of the alphabet began etching itself
in my brain. R, u, k were easy, the latter two
being variations of r. | mastered cq by listen-
ing to the rhythm, Punctuation, numbers,
prosigns, were a cinch with the course’'s use
of varying speed, random drills, and the

continual reinforcement and coaxing. At the
end of the second 'esson Gordon says 10
stand up and take a bow. Somewhere in the
distance, | think | heard the strains of Pomp
and Circumstance.

On lessons 3 and 4, | stumbled on a few
letters: vy, |, f, p. But with continual repetition
they, too, locked in.

During the 3 or 4 hour breaks, when Gordon
suggests going out and mowing the lawn, or
washing the car, dog, or cat, | had better
things to do. | was immersed in the study
guide's 302 exact word-for-word Novice
test questions—complete with answers and
explanations.

This is an excellent license preparation
guide—Gordon and Fred are to be con-
gratulated on the content, marketing, and
packaging of their course, Morse code, after
all, is fun, and it is easy. The colloquial, infor-
mal approach on the tapes works. It worked
for me to break my mental barrier to code.

“Okay, you can break the seal on the VEC
envelope.” Hmmmm, what will my callsign
be, KA1STUZES]

NOW HEAR THIS

FINALLY!
High-Powered
Sound from
your HT.

« 10 DB of Audio Gain
» 3.5 inch Oval Speaker §
» Automatic Shut-OFF §
« Internal NiCad

Charger

« External Power
5-15VDC

5417 Jet View Circle, Tampa, Florida 33634

R @WE ELECTRONICS INC.

Phone: (813) 885-6091 Telex: 289-237 (NAVL UR) Fax: (813) 885-3789

_...-—-"""""-._-F

Model HTS-1

CIRCLE 349 ON READER SERVICE CARD

NAVAL ELECTRONICS, INC.

5417 Jetview Circle - Tampa, FL 33614
Phone: 813-885-6091 - Telex: 289-237 (NAVL UR)

CIRCLE 151 ON READER SERVICE CARD
73 Amateur Radio = July, 1988 37




HF Equipment Regular SALE
IC-761 HF xcvr/SW revr/ps/AT ...... :’699 00 2369

HM-36 Scanning hand microphone 47.00
SP-20 Ext speaker w/audio filter .. 149.00 139%
FL-101 250 Hz 1st IF CW fiiter ..... 73.50
FL-S3A 250 Hz 2nd IF CW filter .... 115.00 109%
FL-102 6 kHz AM filter ............. 59.00
59.00

EX-310 Voice synthesizer...........

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

FL-32A 500 Hz CW filter (1st IF).. 69.00
FL-63A 250 Hz CW filter (1st IF)...., 59.00
FL-52A 500 Hz CW filter (2nd IF)... 115.00 109%
FL-53A 250 Hz CW filter (2nd IF)... 115.00 109*
BL:33 A MRT. ianiinsssssn e 49.00
FL-70 2.8 kHz wide SSB filter ...... 59.00

RC-10 External frequency controlier 49.00

IC-735 HF transceiver/SW revr/mic 1099,00 959
PS-55 External power supply....... 219.00 199%

AT-150 Automatic antenna tuner ... 44500 389%
FL-32A 500 Hz CW filter ........... 69.00
EX-243 Electromic keyerunit ....... B4.50
UT-30 Tone encoder ........ 18.50

Other Accessories Regular SALE
IC-2KL 160-15m solid state amp w/ps 1999.00 1699
PS-15 20A external power supply..... 175.00 159%
PS-30 Systems p/s w/cord, 6-pin plug 349.00 319%

MB Mobile mount, 735/751A/761A.,. 2599
SP-3 External speaker .........eevvss. 65.00
SP-7 Small external speaker .......... 5194
CR-64 High stab_ref. xtal for 751A.... 79.00

PP-1 Speaker/patch..........c....... 179.00 164%

SM-6 Desk microphone .......oceves-. 4795
SM-8 Desk mic - two cables, Scan..... 89.00
SM-10 Compressor/graph EQ, 8 pin mic  149.00 139%

AT-100 100W 8-band auto. antenna tuner 445.00 389%
AT-500 500W 9-band auto. antenna tuner 589.00 519%
AH-2 8-band tuner w/mount & whip 659.00 589%
AH-2A Antenna tuner system, only.... 519.00 449%
GC-5 Worldelock.....cccovvvernnnnnn. 91.95 B89%

VHE/UHF base multi-modes Regular SALE
IC-275A 25W 2m FM/SSB/CW w/ps 1299.00 1149
IC-275H 100W Zm FM/SSB/CW....... 1399.00 1229
IC-375A 25W 220 FM/SSB/CW....... 1395.00 1229
IC-475A 25W 440 FM/SSB/CW w/ps1399.00 1249

Order Toll Free: 1-800-558-0411

ICOM

IC-475H 75W 440 FM/SSB/CW....... 1599.00 1429
IG-575A 25W 6/10m xcvr w/ps...... 1399.00 1249

IC-471H 75W 430-450 ... Closeout 1399 00 989%
PS-35 Internal power supply ....... 219.00 199*

AG-35 Mast mounted preamp ...... 99.95

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

UT-15 Encoder/decoder rnmrtaa:e 34 00
UT-15S UT-155 w/TS-32 instailed..... 96.00

VHE/UHFE/1.2 GHz Mobiles Regular SALE
IC-290H 25W 2m SSB/FM  Closeout 639.00 549
IC-27A 25w 2m FM/TTP mic Closeout 429.00 349%
IC-27TH 45w 2m FM/TTP mic Closeout 459.00 399%*
IC-37A 25w 220 FM/TTP mic Closeout 499.00 399%
IC-47A 25w 440 FM/TTP mic Closeout 549.00 469°*

PS-45 Compact BA power supply ... 14500 134%

UT-16/EX-388 Voice synthesizer ... 34.99

SP-10 Slim-line external speaker ... 3599
IC-28A 25W 2m FM, regular mic...... 429.00 349
IC-28A 25W 2m FM. TTP mic ......... 469.00 409%
IC-28H 45W 2m FM. TTP mic......... 499 00 439%=
IC-38A 25W 220 FM, regular mic ..... 459.00 369
IC-38A 25W 220 FM. TTP miC ........ 489.00 429*

IC-48A 25W 440-450 FM, regular mic 459.00 369%

IC-48A 25W 440-450 FM, TTP mic.... 509.00 449%
HM-14 Extra TTP microphone ...... 59.00
UT-28 Digital code squeleh......... 39.50
UT-29 Tone squelch decoder....... 46.00
HM-16 Speaker/microphone....... 34.00

IC-228A 25W 2m FM/TTP scan mic... 509.00 449%

IC-228H 45W Zm FM/TTP scan mic... 539.00 479%
UT-40 Pockel beep function........ 45.00

IC-900A Transceiver controller........ 639.00 569%
UX-19A 10m 10W band unil ....... 299.00 269%=
UX-29A 2m 25W band und......... 299.00 269°%°
UX-29H 2m 45W band unit......... 349.00 319%
UX-39A 220MHz 25W band unit.... 349.00 319%
UX-49A 440MHz 25W band unit.... 3459.00 319%
UX-59A 6m 10W unit , voo. 349.00 319%
UX-129A 1.2GHz 10W band unit ... 549.00 499%

IC-3200A 25W 2m/440 FM w/TTP.... 695.00 579%
UT-23 Voice synthesizer............ 34 99

AH-32 2m/440 Dual Band antenna ... 39.00
AHB-32 Trunk-lip mount ........... 35.00
Larsen PO-K Roof mount........... 2000
Larsen PO-TLM Trunk-lip mount.... 2200
Larsen PO-MM Magnetic mount .... 22.00

IC-1200A 10W 1.2GHz FM Mobile. .. .. 699.00 629%

IC-1271A 10W 1.2GHz SSB/CW base 1269.00 1129
AG-1200 Mast mounted preamplifier 105.00

PS-25 Internal power supply ......, 125.00 114%
EX-310 Voice synthesizer........... 59.00
TV-1200 ATV interface unit......... 139.00 129%
UT-15S5 CTCSS encoder/decoder ... 96.00

RP-1210 1.2GHz 10W 99 ch FM xcvr 1529.00 1349
RP-2210 220MHz 25W repeater ...... 1649.00 1469
RP-3010 440MHz 10W FM repeater... 1295.00 1149

Ajrcraft band handhelds

| [ —
)=

s Hand-helds Regular SALE

R IC-2A 2-meters........ 289.00 259%

gel 1IC-2AT with TTP....... 319.00 279"

s IC-3AT 220 MHz, TTP 349.00 299%
IC-4AT 440 MHz, TTP 345.00 299
IC-02AT/High Power 409.00 349%
IC-03AT for 220 MHz 44500 389
IC-DAAT for 440 MHz 44900 389%
IC-u2AT for Zmw/TTP 329.00 289%
IC- uwdAT 440 MHz, TTP 369.00 329“

IC-u2A for 2m w/o TTP
|Reg. $299 - Closeout $259% |

Accessories for micros - CALL
Regular SALE
IC-12AT 1W 1.2GHz FM HT/batt/cgr/TTP 473.00 419

A-2 5W PEP synth.aircraft HT.......... 525.00 479%
A-20 Synth. aircraft HT w/VOR......... 62500 569%
Accessories for all except micros Regular

BP-7 425mah/13.2V Nicad Pak - use BC-35 79.00
BP-8 B0(mah/8 4V Nicad Pak - use BC-35... 79.00
BC-35 Drop in desk charger for all batteries 79.00

BC-16U Wall charger for BP7/BPS............. 21.25
LC-11 Vinyl case for Dix using BP-3 ........... 2050
LC-14 Vinyl case for Dix using BP-/7/8 ........ 20350

LC-02AT Leather case lor Dix models w/BP-7/8 54.50

Accessories for IC and 1C-O series Regular
BP-2 425mah/7 2V Nicad Pak - use BC35.... 49.00
BP-3 Extra Std. 250 mah/8.4Y Nicad Pak .... 39.50
BP-4 Alkaline battery case. Snavieres AN
BP-5 425mah/10.8V Nicad Pak - use BC35 65.00
CA-5 5/8-wave telescoping 2Zm antenna ...... 1995
FA-2 Extra 2m flexible antenna . 12.00
CP-1 Cig. highter plug/cord for HF3 orDix.... 1365
CP-10 Battery separation cable w/chp........ 22 50

DC-1 DC operation pak for standard models 2450
MB-16D Maobile mig. bkt for all Hls............ 2599
LC-2AT Leather case for standard models..... 5450
RB-1 Vinyl waterproof radio hag......... e e
HH-SS Handheld shoulder strap... asen 19D
HM-9 Speaker microphone... e RN
HS-10 Boom mic rnphnne’headset : 24 50

HS-10SA Vox unit for HS-10 & [}Eime &nhr 24 50

HS-10SB PTT umit for HS-10.. 24 50
ML-1 2m 23w in/ 10w out r_-lrI"I]:I|:|1'I'E'!' S..A,L[ 99 95
$S-32SMP Commspec 32-tone encoder .. 2795
Receivers Regular SALE

R-71A 100kHz to 30MHz receiver...... $999.00 869"

RC-11 Infrared remote controller.... 70.99

FL-32A 500 Hz CW filter ............. 69.00

FL-63A 250 Hz CW filter (1st IF) .... 59.00

FL-44A SSB filter (2nd IF)....oconvens 178.00 1594

X287 FM Uit v it ivaecs 49 00

EX-310 Voice synthesizer ............ 959.00

CR-64 High stability oscillator xtal  79.00

SP-3 External speaker.. eeene  65.00

CK-70 (EX-299) 12V DC uplmn 1299

MB-12 Maobile mount . reeeees 2999
R-7000 25MHz to 2GHz scan 1evr ... 1199.00 1049

RC-12 Infrared remote controller.... 7099

EX-310 Voice synthesizer ............ 59.00

TV-R7000 ATV und.. ienessss 139.00 129%

AH-7000 Radiating antenna ......... 99.00 (11)

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

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

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

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

In Wisconsin (oulside Milwaukee Meiro Area)

1-800-242-5195

AMATEUR ELEGTRONIC SUPPLY.

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

AES® BRANCH STORES

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

Ohio WATS 1-800-362-0290

Oniside 1-800-321-3594

ORLANDO, Fla. 32803

621 Commonwealth Ave.
Phone (407) 894-3238

Fla. WATS 1-800-432-9424

putside 1_800-327-1917 No Nationwide WATS

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

Associate Store

CLEARWATER, Fla. 34625 LAS VEGAS, Nev. 835106 CHICAGO, Ilinois 60630

1072 N. Rancho Drive

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

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

ERICKSON COMMUNICATIONS
5456 N. Milwaukee Avenue
Phone (312) 631-5181
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by Larry Antonuk WB9RRT

AR-460D
32 Digit LCR Meter

Simply simplified troubleshooting.

Number 16 on your Feedback card

Amencan Reliance Inc.
9241 E. Valley Blvd,
Rosemead, CA91770
Price Class: $200

s ince the beginning of electronics,
the faulty capacitor has been the
bane of the troubleshooter. Difficult to
test, often intermittent, usually ""half
bad'—the capacitor is probably re-
sponsible for more bald technicians
than any other component. As long as
there have been bad caps, there have
been people whipping up devices to
test them. The newest entry in the race
Is the American Reliance LCR Meter.

The LCR Meter measures just what it
says—inductance, capacitance, and
resistance. On the L and C functions
we also get D-the Dissipation Factor.
The unit is housed in a DVM-sized
case, with a rotary dial to select func-
tion/range. A socket accepts compo-
nents that can be plugged right in, and
two three-inch test leads allow the user
to clip larger parts to the meter. Once
the components are plugged in, a slide
switch selects L-C-Ohms or Dissipa-
tion. A fairly nice leather-like pouch
comes with the AR-460D, with a sepa-
rate compartment for test leads. The
instrument is fuse-protected, in case
the technician tries to measure the ca-
pacitance of a live circuit. In a show of
thoughtfulness, the input overioad fuse
IS easily accessible inside the battery
cover, no tools needed. And even a
spare fuse is included!

Measurement range of the unit is
quite broad-up to 20 MQ, 2 henries,
and 200 microfarads. The capacitance
range is somewhat limited, especially
in these days of low-voltage power sup-
plies. Accuracy is no worse than + 2%,
with most ranges being + 1%. Mea-
surements settle down quickly, with on-

ly the normal uncertainty of the least
significant digit. According to the man-
ual, the unit needs to be zeroed when testing
caps and coils. This seems to be especially
important when testing low value caps with
the tes! leads in place. The zero control is right
on the front panel, but needs a screwdriver for
adjustment (actually, a small square tuning
tool works best). The control itself is some-

!
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what tricky to adjust, but should probably not
have to be adjusted too often.

Obviously, the worth of an instrument has to
be measured by how much time it saves the
technician. In this case the user needs 10 ask
just what parameters he needs to measure.
The resistance, capacitance, and inductance

. e ——————

| scales are fairly straightforward. How-
| ever, things tend to get fuzzy when ap-
plying the Dissipation Factor to real-life
situations. They were obviously fuzzy
for the author of the manual—a small
booklet that skirted the whole issue.
This is revised with one-page adden-
dum concerning the zero adjust con-
trol. In addition, buyers get a copy of a
magazine article entitled ''The dissipa-
tion factor. . .and explanation.”” Unfor-
tunately, it never really does give an
explanation, but rather several formu-
las that lead to the conclusion that
Dissipation Factor is simply the ratio of
effective series resistance to capacitive
reactance. Or the reciprocal of the "'Q"
factor. No one ever mentions why any-
one would want to know the Dissipation
Factor. Nowhere in the booklet, adden-
dum, or article is there a chart that
tells us what a good or bad DF is-0.1,
25, a million? The article makes refer-
ence to the DF being inversely propor-
tional to the leakage current in a cap.
This indicates that a high DF corre-
sponds to low leakage—or did they
mean the other way around? The fact is
that leakage current is a very useful
parameter, but the AR-460D can’t
measure it. Leakage current is ideally
measured at the normal operation
voltage of the capacitor, The LCRH
Meter uses a low voltage 1kHz wave-
form for its measurements. The unit will
determine an out-of-range cap-but it
can't tell if the cap will break down with
2.0V DC applied, regardless of how
many formulas are used.

American Reliance has a good
capacitance, inductance, and resis-
tance meter, but they need to do some
more convincing as far as the useful-
ness of the Dissipation Factor measurement.
From a pure troubleshooting standpoint, the
lack of a leakage function is somewhat of a
problem. For someone who needs to identify
unmarked caps, or perhaps hand-pick capaci-
tors to meet certain tolerance values, the AR-
460D is a reasonable value. B8
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Demodulator Details

Figure 6 1s the diagram of the demodulator
unit, designed for use at 455 kHz. The 455
kHz sine wave mput at about 0.2V P-P 1s
capacity coupled to pin 7of U, which is a hex
CMOS inverter. Four of the inverters have
feedback resistors from input to output and
are capacity coupled. These four inverters
amplify the small IF sine wave signaltoa 12V
square wave at #10, which is inverted again at
#12 and drives a Schmitt tngger at pin 12 of
U; to further square the wave. This square
wave i1s inverted at #10 and 1s connected to the
phase comparator inputs at pins 14 of U, and
14 of Uy, U, is a phase lock loop centered at
455 kHz, with low-pass filter damping de-
signed** to minimize the VCO frequency
fluctuation, when disturbed by input phase
deviations at #14.

The VCO output at pin 4 of U, is further
squared by a Schmitt trigger at pin 2 of U,,
and then inverted at #4. The squared VCO
signal at #4 of U, is applied to phase com-
parator input pin 3 of U,. U, is already re-
ceiving the squared input signal at pin 14. The
phase comparator output at #13 is filtered at
terminal 9., driving an internal source follow-
er with output at #10.

The pulse output signal at pin 10 due to
signaling phase deviations is a narrow nega-
tive pulse for a leading phase deviation, and a

, by William Hotine K6HH

narrow positive pulse for a lagging phase
deviation. Deviations as small as one degree
of phase produce clear five-volt pulses.

Small 10 pF capacitors couple these pulses
to two high-impedance-input operational am-
plifiers of Us. One amplifier 1s connected as
an inverting amplifier, and the other as a
noninverting amplifier. Negative pulses from
U, which represent leading phase devia-
tions, are inverted in an amplifier of Us, the
output of which at pin 9 is applied to a diode
clipper, which removes the negative compo-
nent and passes a 3V positive pulse to termi-
nal 3 of U,.

Positive pulses from Uy, representing lag-
ging phase deviations, are amplified in a non-
inverting amplifier of Us. Its output at #5 is
applied to a diode clipper, which removes the
negative component and passes a 3V positive
pulse to #5 of U,. Ug 1s a hex inverter, and
resistors bias the inverters to amplifiers at #3
and #5.

The nverted output at pin 2 1s inverted
again at pin 15 to give a 12V positive “‘one’’
pulse. which i1s connected to “*"AND’™" gate
imput pin 2 of Ug. Also, the inverted output at
pin 4 is inverted again at #12, resulting in a
12V positive pulse to drive input #14 of U, a
PLL centered on 19.6 kHz.

The pulse from #4 is the clock output and is
connected to #9 of Ug to delay it 180 degrees

Number 17 on your Feedback card

through inversion. The pulse from pin 10 of
U, is the ““clock™ pulse and drives terminal |
of the AND gate of Ug. The **ANDed™” out-
put at #3 is a clocked *‘one’’ pulse, which
drives pin 12 of U,, a monostable M.V. The
output pulse width from terminal #10 1s made
slightly less than a clock period, so it returns
to zero from each “‘one’” for RZ data output.
The pulse width could also be made slightly
longer than a clock period for NRZ data out-
put.

The system waveforms in Figure | (see last
month) illustrate how the novel coding is used
to encode a program of 101010.

System Recap

To summarize, the sine wave input signal is
first squared in U, and then its rising edge is
made even more vertical by the triggers in
U;, to enable accurate phase comparison in
U, with its VCO square wave. This VCO
square wave is then made more vertical in the
trigger of U, and compared to the signal
square wave in the digital phase comparator
of Uy, thus enabling detection of one-degree
phase deviations, The phase lock loop of U,
locks to the average frequency of the continu-
ous stream of lagging phase deviations at the
middle of each clock frequency cycle, with
the occasional leading phase deviation at the
beginning of each clock cycle causing a varia-
tion of the VCO fre-

quency of the PLL of

J
|

" U,. Polarized pulses

from #10 of U, are then
processed in following
circuits as described to
give outputs of clock
and data.
: The frequency of
e 21.4 MHz at the trans-
JiE 3 | o s I (B N L ) R mitter was used be-
| = . cause of availability of
' : =3 frw the single-sideband fil-
ter crystals on the sur-
plus market. Power
, [ — =t output was only ten
e milliwatts, and the an-
tenna only two feet
long, to prevent inter-
e . fering with other trans-
S=r missions on the ama-
teur 15 meter band. I
displayed the single
sideband programmed
101010 transmitted at

EHOTE AFgE & [E W

CailCE LRI T SRR

Figure 6. Diagram of the demodulator unit, designed for use at 455 kH:.
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21.4 MHz on a spectrum analyzer with the
sweep calibration 0.7 kHz per division. The
signal bandwidth is less than 1 kHz. Random
data would probably occupy a slightly greater
bandwidth; the frequency excursion of ran-
dom data would be greater than the test pro-
gram of 101010,

This system definitely offers some exciting
opportunities for experimentation: It uses
simple circuits with inexpensive compo-
nents, and the prospect for high baud rate data
with a narrow associated bandwidth should
stimulate interest on many fronts.

Idea For The Road

[ have a new electronic typewriter with an
LCD display of the typed before printing,
Why not make a new digital communication
method without computers (which are expen-
sive)? A small keyboard with an LCD display

of a few lines above it would comprise a small
digital communication unit, a modern radio
teletype system capable of written message
transmission on any band, using the new digi-
tal transmission system, and would be com-
paratively inexpensive. Amateurs could easi-
ly make their own, like back in the old days
when everybody did it!

References

1. Hund, August Frequency Modulation,
pp. 32-40.

2. Hotine, William. US Patent #4,656,647.
3. Best, Roland E. Phase Locked Loops.
McGraw-Hill, NY.

4. Berlin, Howard M. Design of Phase
Locked Loop Circuits. Howard W. Sams
& Co., Indianapolis IN.

Ed. Note: Figure 4 from last month and Figure 6
from this month have been transposed. Figure 4 is

the demodulator schematic, and Figure 6 is the
transmitter schematic.
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Figure 7. Vector representation of mechanics in-
volved in the pulsed bi-phased digital modulation

system.

Phase Modulation Details

A vector representation of the mechanics
involved in the pulsed bi-phase digital mod-
ulation system shows the modulation action
clearly.

Leading Angle Pulse

With reference to Figure 7, the XY coor-
dinate system is spinning counter-clock-
wise with the constant angular velocity
2k, where F is the center carrier frequen-
cy. The line OA denotes the position of the
unmodulated carrier current vector of
length 1.

When a rectangular leading angle pulse
occurs, vector OA shifts to position OB
during the rise time of the pulse and adds a
small velocity to the angular velocity 21tF.
The carrier F returns to its original velocity
during the dwell time of the flat top of the
rectangular modulating pulse. During the
fall time of the pulse, vector OB returns to
position OA and subtracts a small velocity
from the angular velocity 21tF.

Phase modulation takes place during the
nanosecond times of rise and fall of the
modulating pulse only. One cycle of 10
MHz is 100 nanoseconds long. If we as-
sume that modulation takes place in only 50
nanoseconds or less, then modulation prod-
ucts are produced only during one-half cy-
cle or less of the carrier. At a modulating
frequency of 20 kHz, one clock cycle is 50
gs long, or 50,000 nanoseconds. The time
of modulation is then 50 divided by 50,000,
which equals 0.1% of the average transmis-
sion time of a clock cycle.

Lagging Angle Pulse

When a rectangular lagging angle pulse
occurs, vector OA shifts to position OC
during the pulse rise time, and subtracts a
small velocity from the angular velocity
2nF. The carrier frequency F returns to its
original velocity during the dwell time of
the flat top of the rectangular modulating
pulse. During the fall time of the pulse,
vector OC returns to position OA, and adds

a small velocity to the angular velocity 2mtF.

The phase modulation takes place in a
similar manner to that described above.

For any pulse, the phase deviation from
frequency F will then be 2AQ, where AQ is
the phase angle deviation of the vectors.
The sideband width will be 2fA© where fis
the modulating frequency, and the sideband
will be spaced f from the carrier. As there
are 21 radians in 360 degrees, it takes 210
radians of phase angle deviation to change
the carrier frequency F by one hertz. A
program of alternate ‘‘ones’* and *‘zeros™’
(10101010), which has two ;l.llscs for a
“‘one’’ and a pulse for a “‘zero’" has an
average frequency of 1.5 f, where F_ is the
clock frequency. Then at the clock ﬁmmw
cy of 20 kHz, with a phase deviation of .02
radians, we can calculate (2 x 1.5 x 20 x
20,000 x.02)/6.28 = 191 Hz, ﬂww:dthufa
sideband.

This calculation gives less bandwidth
than was shown on a spectrum analyzer, the
accuracy of which is in question, because of
the unknown factors in its response 10 sig-
nals of this type. However, the analyzer
showed an 800 Hz bandwidth at a sweep
time of one second. Slower sweeps which
would give the narrow filter mfthe analyzer
time to respond accurately were not avail-
able. The crystal carrier oscillator may also
contribute some random phase noise which
would widen the sideband.

As the sine wave carrier is modulated
approximately only 0.6% of the time, and
then only by a 1.2 degree phase deviation, it
can be realized that the signal is a 99.4%
pure sine wave, with a half cycle phase
disturbance the only wave distortion. May-
be this accounts for the revolutionary
narrow bandwidth of the system. Further
mathematical analysis will explain this
better than the writer can.

Information theory says that to transmit
information at the rate of n bits per second
requires a bandwidth of two times n cycles
per second, To mark the start and finish of
each bit requires that the s:lg.nal be first
turned on, then turned off. A cycle is de-

fied above the logic level and is thus cut off.

fined as one full swing between on and off.
Within a single cycle, it is not possible to
know whether the bit is on or off. Within
two cycles, though. one can determine
whether both cycles are the same (bit on) or
whether one differs from the other (bit off).
In the case of the present system, bit off is
99.4 % of the time, and bit on 1s only 0.6%
of the time. This differs from sinusoidal
modulation, in which the cycle periods are
equal for both bits, and in which bits equal
frequency.

Present information theory has been
derived from these facts of sinusoidal cycli-
cal modulation and does not apply to the
new facts of the very fast transients used to
phase modulate the carrier in the new
pulsed biphase modulation system. In the
new system, it seems that the least distur-
bance of the phase of a carrier occupies the
narrowest bandwidth.

The noise problem is alleviated in the
present system by its method of amplifying
the received sine wave to the 12 volt logic
level while preserving the crossover point
of the sine wave as the leading edge of the
logic level square wave. Amplitude noise
equal to or greater than the carrier is ampli-

It is well-known that a phase lock loop can
track signals that are submerged in noise by
use of phase discrimination.

The present system uses a digital phase
comparator which is much more sensitive
and accurate than the old phase compara-
tors, and should be capable of tolerating a
high noise level with undiminished accura-
cy, because noise cannot simulate a leading
phase angle of a continuous sine wave and
thus cause a false one to be detected.

A parting rhyme is apropos, answering
all the theoreticians and mathematicians:
The bumble bee is oddly wrought.
Aerodynamically it ought
To find it quite impossible to rise!

But bumble bees don 't know the rule,
'‘Cause bumble bees don't go ro school,

Th }
gpie. —Courtesy G3VMR
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Number 18 on your Feedback card

How Not To
Run A Novice Class

Where visions of grandeur were mercilessly QRMed.

I stepped confidently into the classroom.

I knew I was going to revolutionize the
teaching of ham classes. Rather than the
crew of prospective Novices, my eyes were
filled with visions of fame, fortune. and
manufacturers eagerly pressing free samples
of their latest gear on me, hoping to bask in
the reflected glow of my prowess. . .

When and How It Started

I received my Novice ticket about a year
ago. | felt like the king of hams when my
Elmer told me he never knew of anyone going
from Novice to Advanced in 91 days. Not
really remarkable, but I didn’t know that,
either.

Soon after, I inherited a collection of ama-
teur periodicals, the contents of which I ea-
gerly read, including many articles on teach-
ing Morse code.

Horrors! I discovered I had learned it all
wrong! Elmer had handed out written sheets
with the code drawn out on them! That was
guaranteed to put a permanent 10 wpm ceil-
ing on the victims of this system.

“*Look, George,’" said Elmer, ""I've
taught classes for ten years, and turned out
hundreds of new hams, including YOU. Why
rock the boat?"’

““But look here! It says in QST and other
places that the only good way to learn code is
by sound! Learning visually puts extra loops
in the mental process!™” 1 felt cheated. *'I
could have upgraded in three weeks if you'd
taught me right!™

He fixed me with a measuring look. **Lis-
ten, hotshot, I don’t go for all that psychology
crap! In the Navy we learned the characters,
and then it was just practice, practice, prac-
tice! But I'm willing to go along for the nde.
They may have learned other new things
since | started besides how to operate a rig
without neutralizing it.””

I blushed, remembering when I'd demon-
strated my first station to him. The transmit-
ter, an Old Viking Valiant, gave out loud
hums and blinding blue light from the mer-
cury-vapor rectifiers whenever I switched
from standby to transmit. I sent with one hand
on the key and the other on the VFO. I
thought those old rigs were supposed to drift
about 50 Hz per second!

“*Anyway, suppose you run the next class.
I'll go ahead and arrange for the classroom at
the Army Reserve building. You find some-
one to help you do the class, and we’ll see
how you come out.™’

Heady with my victory over stubborness, 1
immediately drew up and printed posters for
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all the schools, electronic stores, and public
bulletin boards in town. I sent notices to pa-
pers and radio stations, and went on a local
TV talk show, to tell one and all of the won-
ders of ham radio!

When the big night came, I was ready! |
carefully packed my books, sample mag-
azines, a prepared list of letter lessons, 610
forms, home-brew, high-tech digital code
practice oscillator (a quad NAND gate in a
metal box weighing about 8 pounds and tak-
ing up % cubic foot), and—the piéce de
résistance—a nice new Vibroplex bug!
Elmer had always congratulated me on hav-
ing a good fist, and I knew this would let me
send good, clean, fast code.

[ was a half hour early, as was Charlie, who
agreed to help me in this endeavor. He came
from the same Novice class, and was likewise
forward-thinking and progressive. We had
brain-stormed the night before, planning ev-
erything with a precision that would make
Joint Chiefs of Staff envious.

The Motley Crew

Several students were already in the build-
ing when we arrived. One couple, obviously
married, buttonholed us as we walked in the
door.

““Is it true that a ham license will let my
husband enlist in the Navy as a chief petty
officer?’” asked the petite blonde. I looked at
her husband, about 6’2" and 350 pounds,
standing behind his wife with head hung
down and a wistful look in his eyes.

I turned helplessly to Charlie who had a
baffled expression, similar to a Baptist minis-
ter when asked for the time of the Sunday
School Orgy.

““Uh, I'm not sure about that. Maybe you
ought to ask the recruiter,”” I replied, trying
to stay on safe ground.

“*We did,”” the small woman shot back,
“‘and he just got a look on his face even
dumber than yours!"’

“*Uh, dear,”’ came a high, piping voice. I
looked 1n vain for the pixie. **I'm sure if your
brother said it, it must be true. I'll find out
when I get to San Diego.”” Yeah. It was the
big guy.

I turned from the odd couple and almost
turned back. There n front of me stood a
QCSSA (Quarter Century on Social Security
Association) candidate wearing a cap with
flashing LEDs, a propeller, and a transparent
visor featuring a windshield wiper. A “*Boo-
gie in Your Rockin®™ Chair™" button adorned
the lapel of the broad-striped suit jacket worn
over a pair of pink and blue plaid slacks.

**Hi, guess you must be the teacher!™’ this

apparition boomed. **I'd hoped for a prettier
one, but I guess you'll do—can’t be too
choosey at my age!™’

As | backed away trying desperately to
remember which door opened on the small-
arms storage, he slapped himself on the knee
and doubled over with a big laugh. **Gets "'em
every time! I'm Farmer Fred from the morn-
ing Pig Pen Follies on Creosote, Missouri's,
radio station! We call it Downtown Radio
"cause we cover about 3 blocks of downtown!
I ain't learned nothin® new in nigh on thutty
years, and I thought it was about ime totry.™

My necar-shattered nerves were calmed by
the appearance of a group of high-school stu-
dents, a grandfather/grandson pair, a colle-
giate type, and several middle-aged people of
average sex. | was not prepared. however,
for the next student to enter the hall.

She had flaming red hair. a stunning figure,
and an obvious aversion to heavy clothing.

“*Hi, I'm Darlene Bedspread! Is this the
radio class? I'm just so excited about becom-
ing a ham! I just know one of those cute little
two meter rigs I’ ve read about will look great
in my Ferran!"™

I became aware of an acute pain in my face.
| realized my eyelashes had become snarled
in my eyebrows, and the urge to blink was
becoming stronger.

**Oh, I just love big, strong, handsome, fat
geniuses like you! I hope we can work togeth-
er closely.™

| then observed the poor thing also had a
phobia about undergarments. Gee, ham radio
would be just the avocational therapy for her!
I resolved to give her special attention. She
obviously needed my personal help.

Just as I became aware of another pain
growing in my jaw, my vision was blocked by
the sight of a bulging shirt framing 13.37
square inches of hairy flab above a belt buck-
le that read, *'l gave my sweetie a 12-gauge
instead of aring. ™’

‘*Are you the teacher? How yuh gonna
teach mah Darlin’ Darlene an’ me *bout this
here CB stuff if yuh cain’t move yore
mouth?™”

“*‘My trap slammed shut, cracking a tooth,
as my dream of the life as a rich gigolo evapo-
rated. **Uh, guess it’s about time to start. Just
2o in there and find a seat.™

The Class Gets Underway

Charlie emerged from behind the bathroom
door, where he had taken refuge right after
the first couple, and said, **Looks like a typi-
cal group, George."’

With a deep, shuddering breath, I pulled
myself together. He was right. A ham class is



made up of a **diverse’” mix of people. Could
I help it if this group was really diverse? We
were confident, however, that our plan would
work for anybody!

We walked into the room and onto the dais.

“*Hello, class! Welcome to the wonderful
world of amateur radio! This hobby is many
things to many people, and just to start things
off we'll tell you a little bit about us. I'm
George, your code instructor, and this is
Charlie, who will teach theory and regula-
tions. Charlie, go ahead and tell the class how
you enjoy amateur radio.

“*Well, gee, George, I guess [ didn’t men-
tion it when we were planning the class, but
what with moving into our new house, the
baby coming, and my chauffering the older
kids to soccer practice, | haven’t been on the
air vet. But I sure want to say that [ think it’s a
neat hobby, and I'm sure ['ll get a rig one of
these days and really enjoy ut!™

“*Uhhh. . .right, Charlie! Well, we'll just
start off by going over the official FCC defi-
nition of amateur radio!"" I felt like Monty
Hall discovering that the contestants in the
space alien costumes really were space
aliens.

I looked around for the chalk. No chalk. I
looked further. Still no chalk. Aware that the
class was watching me as if they expected me
to grow long cars and start braying, I was
relieved to spot the Quartermaster passing by
the door.

**Hey, Bill! Do you have any chalk?”’

**Yeah, but its locked up in my office. You
gotta have Form 16-526b Rev.8. You got
Form 16-526b Rev.87"

**No, but I'll happily fill out, in triplicate,
if that’s what it takes!"’

“*No, quintuplicate, but if you don’t have a
Request for Forms. number A93.787. I can't
give you one, anyway. "’

“*Can I get a Request for Forms, whatever
you call it?""

**No, it takes a Request for Forms, number
A93.787 to request a Request for Forms,
number A93.787."

“*Well,”" I said weakly to the class as Bill
wandered off, *‘at least we know how to stop
Russians. Steal all their Request for Forms
forms, and in six months, they won't be able
to move a lawnmower, much less a tank.™
This drew weak chuckles from the aspiring
Navy Radio Chief, who was quickly silenced
by his wife.

Starting off slow, Charlie and | gave them
the requisite information, which they dutiful-
ly copied down.

**Okay, gang, now it's time for the
code. Let me set up the old practice set, and
you will start learning a new way to talk to
others."™’

I opened my brief case and looked around
for an outlet to plug in the oscillator. None on
the dais. None on the wall behind the dais.
Aha! there’s one over on the side! Now to just
slide the desk over that way so the cord can
reach. ..

No way. Why didn’t I think to put more
than four feet of line cord on the box? Oh
well. I'll just use one of the student desk-chair
combos. Hmmm. These things are ughter

than I remember from college days. Seems |
overlap the desktop a bit. Never mind,
there’s plenty of room to lay my arm side-
ways in front of me. . .

Did you ever try to use a Vibroplex when it
was sitting sideways on a slanted surface?
Gravity on the weighted armature rendered
the bug useless.

“*Uhhh, that’s OK, class. We'll learn to
speak the letter sounds! That's a good thing,
anyway, since you can practice code at home
by sounding out the letters in books. signs,
and so forth.™

They looked at me with the silent skepti-
cism of a group of rabbis attending a lecture
on the virtues of pork farming.

“*All right, let’s start with the letter **A."’
Repeat after me. Di-DAH! A! Di-DAH! A!
Di-DAH! A!™

This actually worked out okay. with the
class soon getting into the spirit of things
and di-dah-ditting messages back and forth.
“*Belt-buckle’" was little slow on the uptake,
which was all right, too, as Darlene beeped
me some messages that should have been
bleeped. That stopped when Loverboy,
evidently more advanced than I thought, used
ICG (Interrupted Continuous Growl) to
specify just what he intended to do with me if
I didn't keep my paddle fingers to myself.

Looking Good. ..

After about eight weeks, the class showed
code proficiency, and, looking at their ex-
ams, I was certain that all had passed. Those
were the days when the instructor sent the
exams to Gettysburg for grading, so | gath-
ered them up, thanked the class for their
interest, got promises from all to call me as
soon as their licenses came, and shook hands
with Charlie as we walked out the door.

‘I guess we showed Elmer that we can run
a modern Novice class, huh?"’

**Yeah, | suppose so, George. By the way,
I think I'm going to give up ham radio and go
into full-time youth athletic umpiring.™

Well, there are just guys like that.

“*Honey. I'm home! They all passed!™

“*Hah! That hussy passed the first night,
and every chance she got since! ™’

**Oh, come on! That was just innocent flir-
tation! She couldn’t help herself. This hobby
will be a big help to her.™

With a suspicious look, my wife replied,
**She could help herself, and I bet she has,
plenty! Besides, I think she already has a
hobby!""

“Well. it’s over with now. Do you have
any stamps?”’

**No, I don’t. Want me to mail those for
you?"”

I handed her the precious manila envelope.

Time Goes By. ..

After a couple of months, the phone rang.
““‘Hello, George, this is Fred. Shouldn’t we
be getting our licenses by now?™

“*Yeah, but they might have had a delay. |
haven't heard from anyone else, so I'm still
sure you passed. Let me know when they
come in, ™

Three weeks later, I got a notice that there
was a postage-due for me at the post office.

To my horror, I saw the clerk pull out a
large manila envelope with a single first-class
stamp in the corner, and the words **Dead
Letter Office’' imprinted upon it. The exams!
Oh, NO!

“Government agencies will not accept
postage due mail, and there was no return
address on the outside.”’

[ thought of calling all those students
and explaining that their exams were in-
validated because they didn’t get back to
Gettysburg within 30 days. I thought of Mr.
and Mrs. Navy, Farmer Freddie, and Belt
Buckle. I thought of my wife thinking of
Darlene.

Three weeks later we moved out of our
apartment and into a suburban home. With
an unlisted telephone number. I wonder if the
FCC will give me an unlisted license”l]

1988 Atlanta
HamPFestival

J“ly 9-101 lm @ Aﬂallta, Ga-
Georgia World Congress Center

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

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

-\

For more information, call Roy Epps, K4UWO, at (404) 457-2916;
access the Atlanta Radio Club Computer Bulletin Board at (404) 393-
3083; or write to the Atlanta Radio Club, PO. Box 77171, Atlanta, Ga.

30357
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Continued from page 6

use instead of being destroyed.
He designed the early tuning
units. | still have his original Model
12 Teletype and converter.

Then there was Sam Harris
W1FZJ, whom | first worked and
visited as WBUKS out near Cleve-
land in 1951. Another genius.
Sam did much of the early moon-
bounce work. He's the chap who
built the first parametric amplifi-
er—on six meters. | believe it was
this invention that gave MA/COM
their big start as Microwave Asso-
ciates. Sam moved to Arecibo and
was an engineer on the big dish
there.

He ran a VHF column for me
when | edited CQ from 1955-
1960. He was not only a genius,
but had a world class sense of
humor. | remember visiting him
when he had the Arecibo dish sel
up on 1296 MHz. We were able to
work hams all over the US and
Europe via the moon.

| wrote recently about Ron
Hessler VE1SH, another good
friend. Ron did more for Canadian
amateurs than any other ham.
How much appreciation have you
ever seen for his years of dedica-
tion and accomplishments? If
we re not going to honor our heros
while they're alive, | guess we can
do it later, right?

So where were the honors for
these hams who've done so much
for our hobby while they were
alive?

Timely Bouquets

We still have some old timers
around who should be given our
appreciation. How about some
honors for these pioneers? Like
John Kraus WBJK, who | think is
still around? | used his Twin-Three
antenna for years with incredible
success. And many of us are us-
ing his helical antenna.

Then there's Copthorne Mac-
Donald, the chap who developed
slow-scan television. And Jack
Babkes W2GDG, who pioneered
narrowband FM back in 1946 and
went on to start Sonar Radio to
manufacture the first narrowband
FM equipment?

Old timers will remember work-
ing Gus Browning W4BPD from
dozens of countries. Gus still pub-
lishes a delightful DX newsletter.
Too bad if you didn't work him
from Sikkim, Afghanistan or many
of the African countries. He sure
made DXing a lot of fun for years.

More recently Lloyd and Iris
Colvin WEKG have been giving us
DXpeditions by the gross. And
how about Danny Weil and the
Yasme, back in the late 50s?

Brickbats

it probably isn’t fair to run down
the honor roll of hams who have
made our hobby what it is without
also giving credit to the scoun-
drels for their part in making the
hobby miserable.

Let's see. . .| shouldn’t forgel
Don Miller WOWNV, who fooled
thousands of us with his bogus
DXpeditions—like signing a
Heard Island call when operating
from near Vancouver. The last |
heard he was in prison. Then
there was Max Meyers W2BIB,
who used to get his jollies jam-
ming medical emergency and
State Department traffic into
Africa. And then there's the W0
I've always given credit to for in-
venting the imaginary DXpedition.
He sat in a hotel room in Casa-
blanca and signed the calls of six
different West African countries.
You have to admire original think-
ing like.that.

We've lots more scoundrels for
whom we can be proud. There's
the couple who took ICOM for
a few million—the two hams who
scammed us out of hundreds of
thousands of dollars with fre-
quency counters (and, bless
them, are at it again)—the ham
who sold Collins gear he didn’t
have through QST ads (and was
convicted)—the ham dealer in
Chicago who was eventually
convicted.

Back to Bouquets. . .

We've a lot more real ham
heros we've shortchanged—Ilike
Boyd Phelps WOBP, Ed Conklin
WEKA, Faust Gonset, Wes
Schum WIDYV, who was the
main sideband developer with his
Central Electronics equipment,
John Costas K2EN, who pio-
neered double-sideband for GE,
but was out-politicked by Art
Collins WOCXX and his single-
sideband. How about Bill Weish
W6DDB, who's licensed more
MNovices than any other ham in
history?

How about it? I'll bet many of
you know a ham who should be
honored while he's still alive. How
about writing and telling me about
him (or her)?

More Awards

If there are some who've be-
come silent keys without our ap-
preciation, I'd like to have you
write about them, too. Have you
any nominations for an Unsung
Ham Hero award? Or for an Un-
sung Ham Scoundrel award?

Our hobby is missing some-
thing by not having such an hon-
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or—a formal honor. For many
years, GE sponsored the Edison
Award. Sometimes this was given
for good reasons, sometimes not,
so its value was diluted.

Bill Welsh got it back when he
was generating Novices in the
Boston area, before he moved to
California and got the Lockheed
Club W6LS involved. Since then
he's given us a whole new genera-
tion of hams. That was an Edison
Award | agreed with.

If you agree with me that there's
a need to honor deserving hams
while they're still alive—to let
them know we appreciate what
they've done to make our hobby
more fun—then I'll arrange for the
award to be financed and orga-
nize it.

What | have in mind would be
much like the Nobel Prizes in con-
cept. While we had just one
Edison Award a year, | don’t see
why we can’t honor more than one
ham a year. If we think there is
more than one who is really de-
serving, why not have two or
three? These would be much like
a college giving honorary de-
grees. Say, we could call it an
ArD, a Doclor of Amateur Radio
degree.

If you're serious about this we
can get started right now. The first
step would be to propose some-
one for the ArD degree. I'll set up
a small group of ham industry
hams to make the first sort. Their
proposals can then be published
S0 you can vote for the ones you
think should be winners. The
winners would be honored with a
nice plaque at the Dayton Ham-
vention—and would also be fea-
tured on the cover of 73. (See the
1988 Education and Technology
Achievement Awards discussed
in OpEd in the March issue).

I'll organize a Ham Industry Sift-
ing Group. You start proposing
hams you think should be hon-
ored. Though I'm tempted to have
some sort of booby prize for the
hams who've hurt us the most—
who was that ham in Watts who
devoted much of his life to being
nasty on 20m? No, betier we think
positive—of chaps like Ralph Tag-
gart WBBDQT, who's done so
much for us with weather satellite
facsimile reception. We've had
some industry giants too, such as
Rex Bassett W4QS, Leo Myerson
WOGFQ, James Millen W1HRX,
Ted Henry for his 2K amplifiers
and Dick Ehrhorn W4ETO for
bringing us the CX7 transceiver
and his Alpha amplifiers.

An ArB (Blackguard) award is
tempting, but who needs the law

e ———————————————————————————————————————————————————————————————————————— e ————————————————— e e ——————

suits? Besides, if we had such an
award, we'd have hams vying for it
for sure—which we don't need.

Asia Again

With our dollar still dropping in
value, in another year or two it
may cost too much to visit Asia
any more. If you can get away for
just two weeks this October you
can join me visiting Tokyo, Seoul,
Taipei and Hong Kong. For a little
more you can go on to Macau or
China. Are you game for a little
Great Wall climbing?

The tour leaves October 8th
and will get you to the consum-
er electronic shows in all four
cities so you can see what's going
to be sold here next year. I'll be
along, looking again for some
manufacturing help from one of
the hundreds of small firms that
one can only find at shows like
these.

This electronic tour is arranged
by Commerce Tours and is ex-
pertly organized. First class ho-
tels—superb breakfasts—several
banquets. There are usually 150-
300 on these tours, many of
them hams. The cost? Around
$3,200. If you're interested then
block out October 8-23 on your
calendar and ask me to send
you the details. You'll have to
sign up early so you can get the
needed visas. Write Wayne
Green, Asia, WGE Center, Peter-
borough NH 03458. Yes, you can
come from anywhere in the world.
Substantial groups from Europe
and Australia have joined past
tours.

I'll see how difficult itisto get a
ham permit in Japan. That situa-
tion seems to have eased a greal
deal. Taiwan is still a problem, but
you may be able to get on the air
from BV2A while we're there.
Hong Kongis a snap, so you might
want to bring a 2m HT. | do.

It used to be easy to get a tickel
in Korea, but then things got un-
friendly. I'll see how the govern-
ment is doing on this and let you
know before we leave. | was Iis-
sued HLOSWG and made many
contacts through a 2m repeater
there on one trip. How friendly is
Korea with Americans—and
that's what it all comes down to—
I'll let you know.

If you do decide to go on the
Asian CES tour I'll guarantee you
two things—One, you'll have the
time of your life. Two, you'll never
forget it. I've been going on this
tour for ten years now and | still
enjoy it enormously. The food—
the fantastic sights—the wonder-
ful people. You coming?Es]



KENWOOD TS940 OWNERS
Are you frustrated tuning in SSB & CW signals
because of the too fast main tuning rate of 10
Khzfrevolution???

Try the NEW Copyrighted Giehl Electronics
Software Kit!!

Features:

=Main tuning rate of 2 Khz/revolution LSB, USB, CW & FSK

sMain tuning rate of 20 Khz/revolution AM & FM

*Tuning rate automatically increases when the knob
speed exceeds 2 lurns per second to make the long
QSY's fasl

*Split dot CW problems solved

sEasy o install (simply remove the old IC chip from ils
socke! and plug in the new Giehl Electronics IC chip)

«Complete instructions

Send check or money order for $25 to:

Giehl Electronics
P.0. Box 18335, Cincinnati, Ohio 45218

MAO Electronics Company
PO BOX 6871, ALEXANDRIA VA 22306
CHUCK 703-360-5145 MARY
MICROPROCESSOR, DIGITAL, & LINEAR IC'S

FAST AND COURTEOUS SERYICE

MAIL ORDER SPECIALS

FRANKLIN ACE 1000/1200 KEYBOARDS $15
ACECALC OR DATAPERFECT SOFTWARE $10
80 COLUMN CARDS $40
7.37 MHz TURBO KIT FOR IBM PC'S $50
HARDWARE RESET KIT FOR IBM PC/XT $10
27256-20 $5 68764 $6 80287 $100
SSI-201 & SSI-202 DTMF CHIPS $7

NO MINIMUM ORDER, LIMITED QUANTITY

CIRCLE 320 ON READER SERVICE CARD

Multiband QRV Dipole/V/Sloper

Ready to Use i Full Legal Power

Fastest Install Tough No Lossy Traps
Coax Feed Flexible Low Noise
2500 V Insul Kink-Proof Never Cormodes

RV-$49. 95 QRV-$59 95

51 ft. long 60-10 fi. long
includes 51 page Tech Manual®@  Add 35 Post & Hnndlmg

Infopack $1 by 1t class mail AntennasWest
Dept 7, Provo, UT B4603-1144 R01) 373-8425

CIRCLE 236 ON READER SERVICE CARD

SPECIALISTS

IN FAST TURN
P.C. BOARDS

PROTO TYPE P.C. BOARDS

AS LOW AS $25.00
¢ SINGLE & DOUBLE SIDED
* PLATE THROUGH HOLES
® TEFLON AVAILABLE

® P.C. DESIGN SERVICES
FOR MORE INFORMATION _

,,r Midland

Technologies
34374 EAST FRONTAGE ROAD
BOZEMAN., MT 59715 (406) 586-1190

CIRCLE 252 ON READER SERVICE CARD

SEE US AT HAMCOM 88

AXM INCORPORATED

SUPPLIERS OF QUALITY EQUIPMENT SINCE 1976
PRESENTS THE INCOMPARABLE

» True 40 Watt Poweor = il Mooe Scan
= 99 Channsis * Programmable CTCSS TO.T
» Whioe-Band = hyite-tunetion LCD Desplay

# |deal for MARS CAP
Voluntesr Fire, Ambudance, Elc.  430-480 mHz

» FCC & DOC typé-accepied «Cloneatile

« Shipped complete wimike, mobile Siide Mount & Power Cabie

AXM Inc., 11791 Loara

= Freg Flu.ng!- 136174 or

&Garden Grove, CA 92640-2321

Write or Cali 714-838-8B07 For More information

=

Think you’ve seen it all?
TAKE A LOOK AT THIS!

AF r_E_R I)A‘t TON
& SPECIAL &
t@"ﬁ on the entire !Jg&a&r
QSO PRO family
REGLL Y >

*~'-. 19 ‘H
Coumty PRO S

{ims |Il-||||'_'-t"h‘1 =IRAT A

SALES PRO

QSO PRO

u.;"l_lq g5 q“l]g s

Send check or money order to:
(US Funds only. Incl. $2 S/H)

MORLAN SOFTWARE /N
P.O. Box 2400
EAST LIVERPOOL, OH 43920-0400
THANK DAYTON

CIRCLE 153 ON READER SERVICE CARD

THE RF CONNECTION
“SPECIALIST IN RF CONNECTORS AND COAX"

Part No. Description Price
PL-259/USA UsF Male Phenobc, LISA mage $ 60
B3-1SP-1050  PL-259 Phenoic. Amphenol a5
B3-822 PL-259 Tefion, Amphenad Jiars
PL-259ST UHF Maie Silver Teflon, USA y &0
UG-175 Reducer for RG-58 EJD
UG-176 Reducer for RG-59 & MINI 8 20
UG-21000 N Male RG-B, 213, 214, Amphenol 2 G5
UG-2181 NMaie RG-S, 213, 214, Kings 4 00
991 3PIN N Male Pin for 9913 9086 8214

fits UG-210U & UG-21BUN's 1.50
UG-210/9913 N Male for RG-8 with 9913 P 31.95
UG-218/9913 N Male for RG-H with 9913 Pin 4.75
UG- 14650 N Maie to S0-239, Teflon USA 5 00
JG-83/U N Female 1o PL-259, Tellon USA 5.00

“THIS LIST REPRESENTS ONLY A
FRACTION OF OUR HUGE INVENTORY"

THE R.F. CONNECTION
213 North Frederick Ave. #11
Gaithersburg, MD 20877

(301) 840-5477

PRICES DO NOT INCLUDE SHIPPING
PRICES SUBJECT TO CHANGE
VISA, MASTERCARD, ADD 4%

UPS C.0.D. ADD $2.25 PER ORDER |

BIG SAVINGS
ON BEAHGAT SGANNER

uniden |

PROGRAMMABLE 10-BAND
BEARCAT SCANNER

Open Up a Whole New World of
listening fun (from the comfort of your
nome) with this fully programmable,
Crystal-Free Scanner. From Uniden Bear-
cat, this Model BC145XL lets you enjoy
all the local listening excitement no
ordinary radio can give. Hear local police
and fire action, CB and “ham" radio
conversation, 24-hour weather reports,
and more. Pick up the signal...order this
LOW-priced scanner today and save!

® 10-Band Coverage with Auto Search.

® 16 Programmable Channels. LED Readout.

® Scan Delay So You Don't Miss Any Calls.

® Custom Circuitry Backs Memory Up to
4 Hours without Batteries.

® Enter Any Channel Number for Instant
Access, or Step through Each Channel
Individually. Built-in Priority Mode.

® Fast Response Patented Track Tuning.

® Auto Weather Search of All 7 NOAA
Weather Channels.

® Deluxe Keyboard. Telescoping Antenna.

® Squelch and Volume Dials. FCC Reg.

¢ Remote Speaker Jack. AC Adaptor Incl.

® Brown Case: 2%2"H x 9%"W x 7%4"D.

® 3-Year Limited Factory Warranty on
Parts & Labor.

Mir. List Price ....... .$169.95

item H-3754-7340-565 S/H: $5.50 ea.

Credit card customers can order by
phone, 24 hours a day, 7 days a week.

Toll-Free: 1-800-328-0609

SEND TO: I

I 1405 Xenium Lane N/Minneapolis, MN 55441-4494 l

I send___Uniden Scanner(s) ltem H-3754-7340-565 at
$119 each, plus $550 each for insured shipping,

I handlmg (Minnesota residents add 6% sales tax. Sorry, I
no C.0.0. orders))

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

Iﬁh?&'iﬂﬁn[ - 0 i O
Acclt No. EEP_L

I PLEASE PRINT CLEARLY

l Mame

I Address Apl &

State
Phone | )

i cy
iz

l Sign Here

CIRCLE 115 ON READER SERVICE CARD L------------‘
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ctical\Flip-Flop-and Latcb,errcurts to build, test, and use.
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{, £ bl br/s Cebik WARNL

- 2 . on the D input appears at the Q output, which  input line is nceded to enter the parallel code.
Fllp-ﬂops as Shift HEQIStBI’S 1s connected 1o the next D input. The last Q  For these experiments, if the circuit is wired
A shift register is a circuit that takes data  output represents a serial output for the string  as in Figure 13, use a jumper to ground the
(one or more Hls or LOs) and moves it from  of flip-flops. Note also that it’s possible touse  clear line and then remove the jumper. Using

one place to the next. Suppose there are 4  the —Q output for values opposite to the  the clear line removes the worry about de-

storage places, as in Figure 12. When taking  original. bouncing the pulse.
the data from the state of the SI input, there is The builder can also set the flip-flops with a Once a LO hits the clear input, the Q and
a serial input shift register. When taking data  parallel code. In Figure 13, LOs go wherever ~ —Q outputs change and stay changed until

from the 4 Pl inputs, the shift register is  needed. since the resistors hold the Clear  further input. As a start, place a LO on just
parallel input. It's possible then to move data  input Hl in the rest state. LOsontheclear line  the leftmost Clear input and watch it move
from either source to the right toward output  immediately show up as LOs at Q and Hls at  along as the clock pulses proceed.
SO, the serial output. It shows the latest data  —Q. if beginning with the preset lines HI. In Once having entered the parallel code, it's
after each clock pulse. The experimenter can  this case, tie the D input of the leftmost flip-  possible to shift it right with a clocking pulse,
also take the revised pattern of data from the  flop to the positive supply voltage. Reverse  just as was done in serial shifting. In fact, the
PO terminals after each clock pulse. Thus, he  this by holding the clear lines Hl and impress-  experimenter can take the parallel code out
gets the abbreviations SISO (serial in, serial  ing LOs on the preset lines (which would be the right end of the register in serial order,
out), SIPO (serial in, parallel out), PISO  HI at rest with pull-up resistors). A LO on  using either the Q or —Q output. Be sure that
(parallel in, serial out), and PIPO (parallel in,  presetappearsasaHlat Q, anda LO at —Q.  the first element desired is entered into the
parallel out), sometimes seen in shift register  For this alternative, ground the D input of the  rightmost flip-flop and the last element de-
articles. leftmost flip-flop. Once the flip-flops are set,  sired is entered into the leftmost flip-flop. Ina
There are numerous all-in-one shift regis- remove the LOs from the inputs. In other  practical circuit, this operation requires a
ter chips, but these ICs have limited control ~ words, only a brief pulse at each flip-flop  timing pattern consisting of a period of time
capabilities. To see all of the controls one can
exert on a shift register, consider basic flip-

flops again. Just two 74HC74s can make a @

shift register, as shown in Figure 13. Once an ,
experimenter has mastered the ways to con- 12 00
trol a shift register, he can select a more

compact arrangement in a single chip if the ) : t

application requires only a few of the con-

The serial input goes to the data pin of the ABORT _ABORT OPTION
L;

LEMPTIES
LO) appears here is shifted to the second RESRGEER ﬂL

left-most flip-flop. Whatever value (HI or WPTIES >
flip-flop whenever the clock line shifts from [ L ]

LO to HI. That value continues to shift right Bl 10 (1 Rl Y B [ ) I e SERIAL
¥ : . PRESS o p—e—{0 opb—e—co ch—e—n ] S SO niTRUT
with each clocking, since whatever appears 10 INSERT
SERIAL LD ’L TaWmiT4 TAHE T4 TaulTa TaHL T4
PO PO PO PO Heux ~ aux oL e
. ‘ CLA L_car | r cLA £LA
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Figure 12. Basic flip-flop shift register. Figure 13. A parallel-code controlled shift register.
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Figure 14. Basic flip-flop controller circuits.

to enter the parallel code and then four clock
pulses to remove it serially. For these experi-
ments, the manual pulser can move the code
one step at a time and examine the results
during these steps.

Why not take the outputs in parallel fashion
from either the set of Q outputs or the set of
—Q outputs? This allows some interesting
possibilities. For example, if the register had
8 flip-flops, a user could enter an 8-bit code.
Then he could use the rightmost four Q out-
puts to get the first four bits, clock four times,
and take the last four bits from the rightmost
outputs. Another application might use gates
tied to each Q output to form a detector, such
as the LED detector shown in Figure 13. If
any flip-flop holds a LO from the clear input,
then the clock keeps operating. When every
flip-flop holds a HI (due to the HI on the
leftmost D input, which fills in behind the
shifting LOs), the detector might do some-
thing more than extinguish the LED. It might
shut off the clock, preparing the register for a
new code entry, This scheme would be appli-
cable to both serial and parallel output uses.

Suppose a user wants to clear the register
before it had gone through all its shifting
cycles. In Figure 13, I made sure all the
preset lines were HI so that the register would
set properly using LOSs to the clear lines and
used only a brief set of pulses to the clear
inputs. Setting the preset lines LO puts all the
Q outputs to HI. With the detector just men-
tioned, the clock would stop, and the register
would be ready for a new code entry. This
type of abort operation may be handy in error

detection circuits. Of course, if the register
set nitially with a code entry through the
preset lines, making the clear line LO will
force all the Q outputs LO, thus clearing the
register in that mode of operation.

Given all these control possibilities, the
user should probably start any register design
on paper with individual flip-flops. Once
having determined all the control needs, he
then can look through the data books to see of
there 1s a more compact shift register that
provides what he needs with fewer chips and
connections. The user can always go back to
basics if he finds that a certain control will
come in handy.

Among the 74HCOO-series ICs, there are
numerous single package shift registers. The
74HC194 and -195 have 4-bit parallel inputs
and outputs, but the 194 adds a serial input.
The 74HC164 through -166, along with the
-394, -595, -597, -598, -299, and -323 offer
8-bit shift registers in various configurations
of serial and/or parallel inputs and serial or
parallel outputs, with some limited controls
that include tri-state outputs.

Flip-flops as Controllers

The basic flip-flop switch debouncing cir-
cuit in Figure 4 gave the most fundamental
flip-flop control. That application didn’t re-
quire data and clock inputs. However, for
some types of control needs, those inputs
come in handy. '

Figure 14 shows one kind of control in two
versions. Here a short enable pulse enters the
preset or clear input to set Q and —Q. The
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Figure 15. A practical flip-flop controller for a FIFO circuit.
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Figure 16. A delayed pulse controller.

control will involve a short-term operation
turned on by the Q or —Q values. Note that
the data input holds a constant value which—
if clocked through to the Q and —Q outputs—
would disable the operation. The applications
requires a LO-to-HI transition from the oper-
ation that marks the completion of its work.
(Of course, one can use a HI-to-LO transition
by inserting an inverter in the line.) With the
right transition, feeding it the clock input will
shut down everything. For example, a build-
er might use the output of the shift register
detector to signal when it was empty and shut
down data code processing operations. The
key points, again, are separate sources for
start and stop signals and a constant value for
the data input.

Figure 15 operates by similar principles,
but in reverse order. Whenever the source
has anything to pass on, it sends a LO-to-HI
clocking transition. This passes on a HI from
the D input to the Q output, where it signals a
processing chip to accept the data. If the pro-
cessor cannot accept the data, perhaps be-
cause it is full, it sends a LO to the flip-flop
clear input, which overrides the clocking and
holds the Q output LO. This controller forces
a repetition of the data entry, because the
flip-flop ignores the clock as long as the pro-
cessor is not ready for values to process. The
user may then employ this circuit to control
the input of a storage buffer that follows a
keyboard. When the buffer is full or not
ready. a keypress will produce nothing.

A vanation on these circuils appears in
Figure 16. In this circuit, the tester ties the
data and clear lines together and feeds them
values. When the input value is LO, the clear
line forces Q to be LO and —Q to be HI.
When the input value goes HI, no change
appears at Q and —Q. However, D is now
HI. When a clock LO-to-HI transition oc-
curs, Q goes HI and —Q goes LO. This
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Figure 17. Comparative pinouts for the 74HC74

and the 401 3.
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Figure 18. Pinout for the 74HC76 J-K flip-flop.

circuit is useful for controlling operations
whenever the user wants to keep the opera-
tion going after an input (data and clear) value
changes, but he doesn’t want it to continue
indefinitely. For example, he may feed the
data and clear inputs regular pulses that are
delayed farther down the line. The clock in-
put may be the delayed pulse. Thus, Qor —Q
might enable a certain process from the be-
ginning of the regular pulse through the end
of the delayed pulse.

These three circuits add considerable con-
trol versatility to the simple debounced
switch in Figure 4. In most cases, a user will
use signals inside his circuits rather than man-
ual pulsers to control operations. Good prac-
tice will let the circuits control themselves
wherever possible.

A Matter of Rules

Mastering any of these applications of flip-
flops requires only keeping track of the chip’s
operating rules and priorities. For the
T4HC74, the rules are straightforward:

I. The clock requires a LO-to-HI transition.
2. On a clock transition, whatever value D
has appears at Q, and its opposite at —Q, if
both preset and clear are HI.

3. Preset and clear input LOs override data
clocking.

4. A preset LO forces QtoHland —Qto LO,
when clear is HI.

5. A clear LO forces Q to LO and —Q to HI,
when preset is HI.

6. Never make preset and clear LO at the
same time.

These rules tell what the possibilities are for
the flip-flop. It’s up to the user’s imagination
on what to do with these possibilities.

Other flip-flops have similar, but slightly
different rules. The following two examples
are for the CMOS CD4000-series D-type
flip-flop and the J-K flip-flop from the
74HCOO-series.

The CD4013 D-type flip-flop, shown in
Figure 17, obeys the following rules:

1. The clock requires a LO-to-HI transition.
2. Whatever value D has appears at Q, and its
opposite at —Q, on a clock transition, if both
set and reset are LO.

3. Set and reset input Hls override data clock-
ing.

4. A set HI forces Q to HI and —Q to LO,
when reset is LO.
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5. A reset HI forces Q to LO and —Q to HI,
when set i1s LO.

6. Never make set and reset HI at the same
time.

Note that the 4013 uses the terms set and reset
rather than preset and clear to mark the differ-
ence in conditions that actively force values
on Q and —Q. Also note that the pinout
differs from the 74HC74.

The 74HC76 is a J-K flip-flop, meaning
that it has two data input terminals, as shown
in Figure 18. Its rules look something like
this:

I. The clock requires a Hl-to-LO transition,
2. 1f1is HIl and K is LO, then a clock transi-
tion will yield Q as Hl and —Q as LO, if both
preset and clear are HI.

3.IfJi1s LO and K is HI, then a clock transi-
tion will yield Q as LO and —Q) as HI, if both
preset and clear are HI.

4. If J and K are both HI, then clock transition
will force Q and —Q totoggle or reverse their
values, if both preset and clear are HI.

5. Preset and clear input LOs override J and
K data clocking.

6. A preset LO forces Qo Hland —Q1to LO,
when clear 1s HIL.

7. A clear LO forces Qto LO and —Q to HI,
when preset is HI.

8. Never make preset and clear LO at the
same time,

The 74HCT76 uses a clock transition oppo-
site that of the other two flip-flops featured
here. The J and K data inputs offer the possi-
bility of a two-line controlling circuit, as well
as the potential for dividing by two by tying
both J and K to the positive supply line and
feeding the eariler 7555 astable output to the
clock input. Every variation among the many
available flip-flops offers new possibilities.

In fact, one manufacturer’s data book lists
11 D-type flip-flops and eight J-K-type flip-
flops. The ones looked at come two to a
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Figure 20, Test larch circuit using the 74HC7S.

package, with each flip-flop independent.
Some packages, such as the 74HC175 quad
D-type and the 74HC78 dual J-K-type, have
common clock lines. D-type flip-flops come
4, 6, and 8 to a package, but some have
common clear lines and lack the —Q output.
How compact the experimenter can make his
divider, shift register, or controller may de-
pend on just what input and output lines he
wants.

Latches

The flip-flop is useful because a user can
latch into the outputs values that appear only
briefly at the inputs. The feedback shown in
the basic flip-flop is the key to latching. There
are also special ICs called latches. Although
associated with flip-flops, they are not true
flip-flops. However, latches do use a feed-
back loop with pass/block gates to freeze the
state of a gate whenever the Enable line is set
properly. Latches tend to use a shightly differ-
ent vocabulary from flip-flops. so here are
some lessons on how to use latches effective-
ly in circuits.

Every time the user clocks a data value to
Q and —Q with a D-type flip-flop, he has
latched that value. Without the clock pulse.
he block it from passing to the flip-flop out-
put. Latch chips operate in the reverse man-
ner. In an unlatched condition, they pass the
input value to the output instantly. Only when
placing the correct value on the latch or en-
able terminal is 1t possible to hold the output
at the value last received. Remember, the
value must reach the input before it can be
latched.

The experimenter can build a basic latch
from a single NAND chip, like the 7AHCOO.
Figure 19 shows how. Gate 1 looks like the
simple pass/block gate used earlier in Figure
3. When the enable line is LO, the gate output
is HI, but when the enable line is HI. the
signal on its other input line passes (inverted)
to gate 2. With enable HI, the inverter (Gate
3) passes a LO to one input of gate 4. That LO
forces gate 4 1o a HI output, which shows up
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on the other input of gate 2, which in turn
allows gate 2 to pass (and re-invert) the signal
from gate 1. Under this condition, the output
line Q looks just like the data input. When the
enable input goes LO, the inverter puts a HI
on one input of gate 4, allowing the gate to
pass the signal fed back from the output of
gate 2. This output will be whatever value
gate 2 had when the enable line went LO,
since that same LO now blocks signals from
passing through gate 1. The gate 1 output
stays HI, allowing gate 2 to pass the static
signal circulating in the loop from gate 2 to
gate 4, The user retains the output value of
gate 2 as long as he holds the enable line LO.
The condition of the circuit shows itself in the
LEDs in Figure 19 as he catches and holds
signals with the mechanical switch in the en-
able line.

He can build most of the circuitry of a latch
directly on the IC chip, using only enable and
data inputs, along with direct Q (and some-
times inverted —Q) outputs. This allows
many latches on a single 14-pin or 16-pin IC,
Figure 20 shows a latch circuit using the
74HC75 quad latch. The data input value
appears at Q (and its opposite at —Q) so long
as the latch input line 1s HI. When he brings
the latch input LO, the Q and —Q outputs
remain constant at the level of the last input
value, regardless of date input changes. Us-
ing the astable pulser as a data source, the test
latch uses the same mechanical switch to
catch and latch the output before a pulse
changes levels.

Latches are useful wherever the user wish-
es to hold a value temporarily. Figure 21
shows a simplified schematic of a set of latch-
es receiving data in short pulses. However,
the latches feed a memory chip that requires a
relatively long time to write the data into its
cells. (Here, short may mean 10 to 20
nanoseconds, while long means 200 to 300
nanoseconds. They are both short, but the
difference is a ratio of ten-to-one.) If he can
signal the enable line before the data disap-
pears and hold it LO until the memory has
finished writing, the proper data will be
present at the memory inputs throughout the
write cycle.

“It pays to master the
flip-flop for its
versatility.”’

Latches come in many packages for many
purposes. Eight-bit (or octal) latches, such as
the 74HC373, are useful for capturing com-
puter and other kinds of parallel codes that do
not last long. These latches usually have only
the Q output. Once latched, a memory chip or
other kind of processor can take the time it
needs to do its job. Such chips usually have
only one or two latch enable inputs to control
all the latches simultaneously. When scan-

ning data books in search of the right latch, be
sure to read the rules. Most require a LO to
latch, but some (such as the 74HC4511
Latch/Decoder/Driver) need a HI or a LO-to-
HI transition. The experimenter may find the
latch input called Latch, Enable, Control, or
G. Newer chips have tri-state outputs for use
on buss lines, so be sure to distinguish the
latch control from the output enable or con-
trol line. One convention calls the output con-
trol OE if it requires a HI for output enable
and OD if it requires a HI for output disable.

There are many other chips that use flip-
flop and related circuitry, usually in conjunc-
tion with gates to perform specialized func-
tion. I have noted the 74HC4511. which
latches a count, transforms it into signals for a
7-segment display, and provides enough
drive to light the LED segments. Many data
books show representations of internal cir-
cuits reduced to the level of gates and flip-
flops. If the digital gate is the most fundamen-
tal internal IC circuit, the flip-flop is surely
second. But remember that at heart a flip-flop
IS just a special arrangement of gates.

It pays to master the flip-flop for its ver-
satility. And it pays to keep a data book handy
when designing digital circuits. At today's
prices, manufacturer’s data books are a bar-
gain, whether the tinkerer majors in LS-TTL,
CMOS, or high speed CMOS. Once having
learned how to decipher the rules for a partic-
ular flip-flop, the IC offers a large array of
useful circuits and an unending source of
experiments. i8]
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DEALER DIRECTORY

CALIFORNIA

Burbank
New HAM store open and ready to make a
DEAL. We carry all hines, shap UPS, and are
open Sunday. A-TECH ELECTRONICS, 1033
Hollywood Way, Burbank CA 91505;
(818)845-9203.

San Diego

Hard to find parts, surplus electronics, standard
line items. Hams, hobbyists. industnal pro-
fessionals—irom nuts & bolts to laser
diodes. .. Electromically speaking, Gateway 's got
it! M-F 9-5:30 Sat. 9-5. GATEWAY ELEC-
TRONICS, 4633 Convoy St., San Diego CA
9Z111; (619)279-6802.

COLORADO

serviced. AEA, ARRL Publications, Anphenol,
Alpha Delta, Austin, Avanti, Alinco, Ameco,
Bencher, B&W ., Cushcraft, Carol Cable, Daiwa,
Hustler, KLM, Kenpro, Larsen, Rohn, RF
Concepts, Tokyo Hy-power, Trac Keyers,
Vibroplex, Welz, etc. TEL-COM, INC., 675
Great Road (Rt. 119) Littleton MA 01460;
(508)486-3400, (3040).

tremely low prices. SANTECH ELECTRON-
ICS, 11 Revere Place, Tappan NY 10983
(914)359-1130.

NORTH CAROLINA

MISSOURI

Denver
Hard 10 find pans, surplus electronics, standard
line items. Hams, hobbyists, industrial pro-
fessionals—Irom nuts & bolts 1o laser
diodes. .. Electronically speaking, Gateway's got
it! M-F 9-5:30 Sat. 9-5. GATEWAY ELEC-
TRONICS, 5115 N, Federal Blvd. #32, Denver
COB022Z1; (303)458-5444,

DELAWARE

New Castle
Factory authorized dealer! Yaesu, ICOM, Ten-
Tec, KDK. Kenwood, AEA, Kantronics, Santec.
Full line of accessories. No sales tax in Dela-
ware, One mile off 1-95. DELAWARE AMA-
TEUR SUPPLY. 71 Meadow Road, New
Castle DE 19720); (302)328-7728.

Wilmington
Delaware’s friendhiest ham store. Also Short-
wave supplies. AMATEUR & ADVANCED
COMMUNICATIONS, 3208 Concord Pike,
Wilmington DE 19803; (302)478-2757.

HAWALII

Honolulu
Kenwood. ICOM, Yaesu., Hy-Gain, Cushcrafi,
AEA, KLM, Tri-EX Towers. Fluke. Belden,
Astron, Etc. HONOLULU ELECTRONICS,
819 Keeaumolu Street, Honolulu HI 96814;
(B08)949-5564.

St. Louis

Hard to find pans, surplus electromics, standard
line items. Hams, hobbyists, industrial pro-
fessionals—from nuts & bolts to laser
diodes. .. Electronically speaking, Gateway's got
it! M-F 9-5:30 Sat. 9-5. GATEWAY ELEC-
TRONICS, 8123 Page Blvd., St. Louis MO
63130; (314)427-6116.

NEW HAMPSHIRE

Derry

Serving the ham community with new and used
equipment. We stock and service most major
lines: AEA, Astron, B& W, Cushcraft, Encomm,
Hy-Gain, Hustler, ICOM, Kenwood, KLM,
Larsen, Mirage, Mosley, books, rotors, cable
and connectors. Business hours Mon.-Sat. 10-5,
Thursday 10-7. Closed Sun./Holidays. RIVEN-
DELL ELECTRONICS, 8 Londonderry
Road, Derry NH 03038; (603)434-5371.

IDAHO

Preston
Ross WB7BYZ has the largest stock of amateur
gear in the Intermountain West and the best
prices. Call me for all your ham needs. ROSS
DISTRIBUTING, 78 S. State, Preston ID
83263; (208)852-0830.

MASSACHUSETTS

Littleton
Reliable hamstore servicing New England. Full
line of Kenwood and 1COM stocked and

NEW JERSEY

Eatontown
Electronics Supplies for amateurs, Ten-Tec.
Barker and Williamson, Cushcraft, Hustler, etc.
ATKINSON AND SMITH, 17 Lewis St.,
Eatontown NJ 07724 (201) 542-2447,

Lyndhurst
Finally a ham store in NJ. Located '4 mile south
of Rt. 3. Mon.-Wed. 11:30-7:30, Thursday
11:30-9, Friday 11:30-7:30, and Saturday 9-3.
Visa’MC. ABARIS SYSTEMS, 276 Oriental
Place, Lyndhurst NJ 07071: (201)939-0015.

NEW YORK

Jamestown
Western New York's finest amateur radio dealer
featuring 1ICOM-Larsen-AEA-Hamironics-
Astron. New and used gear. VHF COMMUNI-
CATIONS, 915 North Main St., Jamestown
NY 14701, (716)664-6345.

New York
New York City's Largest Full Service Ham and
commercial Radio Store. BARRY ELEC-
TRONICS, 512 Broadway, New York NY
10012; (212)925-T000.,

Tappan
Attention: Manufacturers, Dealers, and Hobby-
ists: Electronic components—ICs, Transistors,
Capacitors, Switches, etc. .. .available at ex-

Greensboro
9a.m. to 7p.m. Closed Monday. ICOM our
specialty-Sales & Service. F&M ELECTRON-
ICS, 3520 Rockingham Road, Greenshoro NC
27407; (919)299-3437.

OHIO

Columbus

Central Ohio’s full-line authorized dealer for
Kenwood, ICOM. Yaesu, Ten-Tec, Info-Tech,
Japan Radio, AEA, Cushcraft, Hustler, and But-
ternut. New and used equipment on display and
operational in our 4000 sg.fi. store. Large SWL
department, too. UNIVERSAL AMATEUR
RADIO, 1280 Aida Drive, Reynoldsburg
(Columbus) OH 43068; (614)866-4267.

PENNSYLVANIA

Trevose
Same Location for over 38 years. HAMTRON-
ICS, DIV. OF TREVOSE ELECTRONICS,
4033 Brownsville Road, Trevose PA 19047;
(215)357-1400.

TENNESSEE

Memphis
M-F 9-5; Sat 9-12; Kenwood, ICOM, Ten-Tec.
Cushcraft, Hy-Gain, Hustler. Larsen, AEA, Mi-
rage. Ameritron, etc. MEMPHIS AMATEUR
ELECTRONICS, 1465 Wells Station Road,
Memphis TN 38108; Call Toll Free: (800)238-
6168.

TEXAS

Dallas
In Dallas since 1960. We feature Kenwood.
ICOM. Yaesu. AEA. Butternut. Rohn, amateur
publications, and a full line of accessories. Facto-
ry authorized Kenwood Service Center. ELEC-
TRONIC CENTER, INC., 2809 Ross Ave.,
Dallas TX 75201:; (214)969-1936.

Houston

Hard to find parts, surplus electronics, standard
line items. Hams, hobbyists. industnial pro-
fessionals—irom nuts & bolts to laser
diodes...Electronically speaking, Gateway 's got
it! M-F 9-5:30 Sat. 9-5.GATEWAY ELEC-
TRONICS, 10645 Richmond Ave. #100,
Houston TX 77042; (713)978-6575.

Southwest Houston
Full line of Equipment and Accessonies, in-house
service, Texas #1 Ten Tec Dealer! MISSION
COMMUNICATIONS, 11903 Alief-Clodine,
Suite 500, Houston TX 77082; (713)879-7764.

DEALERS

Your company name and message can contain up 10 25 words for as little as $199 yearly (prepaid). or $50 for three months (prepaid). No mention
of mail-order business permitted. Directory text and payment must reach us 60 days in advance of publication. For example. advertising for the
April '88 1ssue must be in our hands by February 1st. Mail to 73 Amartcur Radio, Hope Currier, WGE Center, Peterborough, NH 03458,
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* DOUBLE BAZOOKA HF ANTENNAS

80 METER . . $45.95 A
40 METER . $3505
10 METER _ . . $25.95 N
GSRV HF ANTENNA - $39.95 T
MOBILE HF BUG CATCHERS
BO-10M 250W $40.00 E
40-10M 250W $34.00
80-10M Tkw $34.50 N
40-10M 1kw $40.00
STAINLESS STEEL MAST N
2%t 3/8-24 $11.95 A
Ih V8-24 $12.95
4f 3/8-24 . $13.95 S
VHF 2METER SSB MOBILE
SMETER SQUARED $50.00
WE STOCK BUTTERNUT, DIAMOND
AND OTHER ANTENNAS
SHIPPING WORLD WIDE
VISAIMC/COD

MISSION COMMUNICATIONS

11903 Akef-Clodine  Sante 500
HOUSTON, TEXAS 77082

(713) B79-7764
Telex 166872 MCON UT
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B0-10M
I Use transmatch
132 overall

I Matching XFMR #
Line Isolator

Vert Radiator
Coax fed
Assembled
$69.95

High performance
Proven Results
$70 Beam?

O néw ideas
And exceptional
HF wire antennas

Rugged new baluns
Full range aof HF, VHF
maobile antennas. ducks, wire,
coax, parts, line, accessories

SEE WHAT WE'RE DOING NOW!
Cantact Jim, W4 THU—free discount catalog
Send $1 for catalog by 1st Class mail.
Box 6159, Portsmouth, VA 23703
{Dealer Inquiries Welcome|

804-484-0140

CAROLINA WINDOM
SEE THE REVIEW IN JUNE '88 WORLD RADIO MAGAZINE.

performance an 80-10. A $70 beam?
If you hear one, you'll want one

Made with pride by the RADIO WORKS in VA/USA

Enthusiastic users say it's the best wire antenna. Outper-
forms wire antennas previously used. Knock-you-socks-off

CIRCLE 150 ON READER SERVICE CARD

SRC-10
REPEATER/LINK
CONTROLLER

-

$149.00 7S
CREATIVE CONTROL PRODUCTS

3185 Bunling Avenue
Grand Junclion, CO 81504
) (303) 4349405

CIRCLE 306 ON READER SERVICE CARD

uicKit G5RV, Loop, & Dipole Kits

$34.95

* Full Size GSRV
dipole coverage 80-10)
» Half Size G5RY
dipole coverage 40-10
* Quarier Size GSRY
dipole coverage 20-10

Fast & Easy to Build
* Everything included
« Failsafe visual instructons
« No measuning / cutting
* Finish antenna in minutes
Quality Components
* Presoldersd Amphenol PL2SY
= Kinkproof Superflex wire
+ Fully insulated, wx scaled,
no-corrode, low noise design

$24.95
$19.95

« Marconi Adapter kit~ $ 4.95
= Antenna Launcher kit $14.95
« 200 Dacron 250# line $11.95
* Loaps, dipoles, feedlines, eic.
Fastest Antennas in the West Add 35 Shipping & Handling
AntennasWest Camlog $1 by 1st class mail

(801) 373-8425 Dept 7, Provo, UT 846031144

CIRCLE 302 ON READER SERVICE CARD

000 ANNOUNCING 000
The New Kids On The Block

® COMM-PUTE INC
Cpl S057-E 2700 So (801) 484-7388

Sait Lake Cey, Llah B4106

Full Line of Amateur Radko and Computer intertacng Equipmant
Ca# For Grand Opening Specais - Tim WTIQY or Preben KTKMZ

Utah’s First Full Service Dealer
KENWOOD 3 ICOM vaAESU

CIRCLE 343 ON READER SERVICE CARD

FOR THE BEST IN LINEAR AMPLIFIERS, ANTENNA TUNERS,
TRANSCEIVERS, METERS ETC. REPLACEMENT PARTS, FAC-
TORY SERVICE, NEW PRODUCT INFO. DOMESTIC, INTER-

NATIONAL DEALER INQUIRIES INVITED.

PO Box H ok, .
E. Rockaway, LI =L

NY 11518, USA ?/f"%Jm
;:.I‘ME?H d‘.f’rl ﬂf’;r, = Lrues,

CIRCLE 263 ON READER SERVICE CARD

HAM RADIO
SELF STUDY COURSE

NOW ONLY $1 995

Plus $2.00
shipping & handling

VISA/MasterCard Accepted

Prepare for the fantastic world of amateur
radio. Study at your leisure. No technical
I background required. Entry level amateur
radio operators can now talk on the ten meter
band and FM repeaters. . even link their ham
radio stations to the public telephone system
and personal computers. Privileges never
before available to the beginner! Complete
FCC license preparation course contains
everything you need to know to pass both the
written and Morse code examination in a very
short time. Written in easy-to-understand
language. Contains fully illustrated text book,
two long-play code learning cassettes, all 302
word-for-word FCC license test questions,
answers. . .and much more! You can’'t miss!
Sold with a 10 day money back guarantee.
Phone orders accepted. Dealer and classroom
instructor discounts available.

WSYI-VEC P.O. BOX #10101
Dallas, Texas 75207 - Tel: 817-461-6443

CERAMIC ROLLER INDUC-
TOR, 14.3 uH; 24 turns #12

tinned-copper
3.3""Lx2'" dia coil. Shaft
M 'LxVe"" dia. 0/a 3x5x6, 4 Ibs
Eh- ‘@
#339-L44-MED,
used..........
103 uH ROTARY INDUCTOR using moving contactor,
61 turns #10 wire from 8.8x3.4""' dia coil. 0/a 8x8x14,

1016 E. EUREKA - Box 1105 + LIMA, OHIO - 45802

T L T —— e e e G S S S N e S S TR S S E— —

COUNTER DIALS

I f 100-turn counter with crank, 0.1 to
. 99.9 indicated. 3x3 front plate;
shaft 2v''L x Ya'" dia with coupler.

3 I|bs sh. #CR-100T-339,
T PSR TTTO | | &
#KN-100T-339, as above but with
KGOD -.ovveneiiviveinanenecea-BT0. 00

wire in |

%

S Ta
'

18 Ibs sh. #339-L6-LG, used............... 835 $29

Prices F.0.B. Lima, 0. - VISA, MASTERCARD Accepted.
Aligw tor Shipping - Write for 1988 Catalog
Address Depl. 73 - Phone 419/227-6573

FAIR RADIO SALES

CIRCLE 75 ON READER SERVICE CARD

The Mean Little Kit
This 24-piece kit of computer/electronic tools includes
7 screwdrnver sizes, adjustable wrench, 2 pair pliers,
wire stripper, knife, alignment tool, stainless rule, hex
key sel, scissors, 2 flexible files, burnisher, soldering
iron, solder aid, coil of solder, and desoldering braid
Highest quality padded zipper case measures approxi-
mately 6 x 9 x 1-3/4" inside. Send check or money
order, or charge VISA or MASTERCARD. We pay the
shipping charges. Guaranteed satisfaction. Free tool
catalog on request,

Order JTK-6 Tool Kit

Jensen Tools Inc.

Dept. 158 7815 S. 46th SL.
Phoenix, AZ 85044-5399 (602) 968-6231

T ———— T — — T — —— T — ————— S (S S — —

CIRCLE 245 ON READER SERVICE CARD

Afready know

the code? Start START COPY]NG
copving ;1;‘:;(1’:; CW THE EASY WAY!

nstead of letters! Time-proven, easy-to-learm
methods. Increase skills and speed at the same
Fime! 3-step program.

_IThe QSO-TRAINER " Code Course.
Start copying words the very tirst day! Ideal,
moderate speed. Two 60-min tapes and com
plete written instructions. $14.95 + S&H

LI The QSO-MASTER™ Practice Tapes.

The "plateau® buster! 8, 10, 12, & 14 wpm.
Two 60-min tapes and complete mstructions
%1295 + S&H.

L The QSO-PRO™ Practice Tapes.

Go all the way 1o Extral 16, 18, 20, & 22 wpm
Two 60-min tapes and Lf_+r11!_1|f_1:t} INSIruCtions.,
312.95 + S5&H.

Order vours today!

Shuggnng: & Homelline iS&H: T=82.X;: 2=51.00: i o
muore = $ 150, L. N, ML MN, OH, WT ardd sales tax
seril Otk Moy Oer. Vied, o Mastes Card o

AVC INNOVATIONS, INC.« DEPT 7A
P.O. Box 20491 - Indpls, IN 46220-0491

CIRCLE 329 ON READER SERVICE CARD
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Number 21 on your Feedback card

Problems in Learning

the Code

Tips for Code Class Teachers

F or some people; learning the Morse code
1s a real challenge! While many sail
through the requirements for Novice, Gener-
al, and even Extra class tickets with no great
difficulty, others have found so much frustra-
tion in even passing the five word-per-minute
Novice test they gave up and never became a
ham.

In this article, I'd like to offer some sugges-
tions for helping students who have a hard
time mastering the code.

The Long and Short of It

The initial hurdle in learning the code is
telling the dits from the dahs. (For the new-
comer, we never speak of the code in terms of
dots and dashes, but in short sounds and long,
such as, “‘dit’” and **dah.’’) An instructor, at
the end of the first session, usually identifies
the faster and slower learners in a group on
this basis alone.

The techniques I've found effective in
overcoming this problem is to emphasize the

by Larry Lisle KOKZT

difference between the two sounds. Once this
has been established, gradually diminish the
difference as progress is made.

® Method 1: Make the dahs longer than stan-
dard.

The standard dah sounds three times as
long as the dit. I've found that sounding the
dahs four, or even five times longer than the
dit is a great help. This sound is easily accom-
plished with a hand key, but it’s usually easier
to change a computer program if using a
computer generated code. The dah/dit ratio
can even be made part of the menu.

e Method 2: Send the dits and dahs at a
different pitch.

By using a keyer paddle and two code oscil-
lators, a different pitch can be made. The
code oscillator on the dit side should be at the
usual tone of 700 to 1000 Hz and the dah
oscillator somewhat lower. Of course, the
dits and dahs won’t be automatic or self com-
pleting, but with practice it’s possible to send
good code this way. This is a very good way

to introduce all stu-

dents to the code, and
and as they progress,
the difference in pitch
should be reduced.

* Method 3: Involve the other senses.

Some people learn best by what they hear,
see, touch, or the motions they make.

To stimulate the visual sense, use a flashing
light along with a code oscillator, either for
both the dits and dahs, or for just one of them.
To involve the sense of touch, let the learner
rest his or her fingers lightly on a speaker as
the code is sent. The motion or kinesthetic
sense 1s simply a matter of letting the learner
send with a straight key or a paddle wired as a
sideswiper—dits to the right, dahs to the left,
one at a time.

In real problem cases, all of these can be
used at once.

For home practice, every student should
have either a keyer, a code oscillator, or a
buzzer. Also, a student might want to use a
tape recorder to record class practice sessions
for review or to record their own sending.

Confusing Characters

Confusing opposite letters, such as K and
R, E and D,or similar ones, is often a
problem.

The best solution is to be careful of the
order in which the letters are taught, and not
moving on until they are mastered. I've tned

Photo A. Here''s a setup for two-tone code. The "‘dah '’ oscillator is keyed when
the paddle is pushed to the left with a slightly lower pitch than the “‘dit"’" tone.
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and some scrap brass.

Photo B. Don't have a commercial paddle? Make one from an old knife, switch



different orders., but the one I've
found most effective 1s 5 and @ (to
teach the dit and dah sound). I then
started with ETAR.SLUQJ,HO
NCV,IBYP WKZM.DXFG.
This order is from the ARRL publica-
tion Learnming the Radiotelegraph
Code . Note that the similar and oppo-
site letters are well separated, but it’s
possible to send many words even
during the first session.

The students should also be
warned, in the preliminary instruc-
tion, not to learn characters as oppo-
sites. If there 1s a character confusion
problem, don’t try to treat it by
“‘di-dah i1s A, dah-dit is N"". Instead,
re-teach one of the letters along with
one letter from another pair with
which the student has trouble.

Writing Problems

While many CW operators do most
of their copying *‘in their heads’' and
make only occasional notes to pass
the test, the student should be able to
write down everything he or she
hears. The instructor should be aware
of some of the bad habits students can
acquire in writing, and correct them
as early as possible.

One of the problems is writing too neatly.
Another is writing dots and dashes for letters
they're not sure of. And a third is vocalizing
the dits and dahs as they are sent. In the early
stages of instruction, students start vocalizing
when the code is being sent very slowly. They
then have to unlearn this as the speed increas-
es. The ideal setup is two instructors: one to
send the code, and the other to walk around
and see what's happening.

Also, watch for the student who writes
vertically down the page
instead of across. This
might be acceptable
for the test since it
keeps the student from
reading and thinking
about what they're
copying and from be-
coming confused, but
it won't help them on
the air!

Lack of Progress

Sometimes students
seem 1o get ““stuck’” at
a maximum rate. This
1s called a plateau, a
leveling of their learning
capabilities. Since it
doesn't happen to every-
one or perhaps even
most people, | don't
mention the plateau unul
it starts to bother a stu-
dent. Then I just tell
him or her that it’s nor-
mal and not to worry
about 1t. We then sit
down and go over their
practice copy to see what

N

“l[ll A

Test Taking

Some people are not good test tak-
ers. There are at least two ways 1o
handle this in teaching the code. The
first1s to give the students a test when
they don’t know they re taking one.
Counting a routine practice session at
five wpm as the test (one minute solid
copy), copying a QSO off the air and
then casually asking questions will
help with testing practices. The only
problem with this approach is that
they'll be just as nervous during their
first QSO as they would be for a test,
causing the student to not be able to

- | learn to copy under pressure,
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: is nervous during a test, but taking a

A second way to approach the
problem is to tell them that everyone

b test is seldom fatal. The worst thing
that can happen is that they'll have to
take it again. (Fortunately, the thirty-

2 Ij - r | day waiting period is a thing of the

past!) Then try to get the student al-
most solid at six or seven wpm and go
for it! If they can’t, try plan A!

letters are giving them trouble. 1 point out
that only a few characters need work, and
then we emphasize on them in future
practices, two or three at a ume. Other
tricks include sending faster, say at seven or
eight words per minute, and then slow down
to five words per minute to make 1t seem
easier. End the sessions with easy copy
to leave the students on an “‘up’” note. Don’t
let the student dwell on the idea of the plateau,
or they will make it a much bigger problem
than it 1s.

Photo C, Here s an oscillator with a built-in light. ''Seeing " the code
helps some students,

The final decision 1s up to the
instructor, but be careful about
hard and fast decisions. There are
always exceptions.

Discouragement

It’s easy to become discouraged when the
student has been working at something for
months and still hasn’t accomplished it. It's
even harder when one student starts with peo-
ple who took the test the same time and passed
it within a month with seemingly little effort.
When this happens it’s up to the instructor to
be a cheerleader, a coach, and a counselor.

Studies have shown no correlation between
learning the code and general intelligence or
. other aptitudes. It's just

"1

Photo D. The code isn 't alf hard work! Just ask Mart White KA9VEY.

H-". one of those things like
| math, sports, art, or
cooking, that some peo-
ple have more natural
ability at than others.
Show the student the pro-
gress he or she is mak-
ing. Tell them tales of
people who had even
more trouble, but finally
made it. Change the
practice routine, if the
characters were sent fast
with long spaces, try the
normal rate. Sometimes
just a different tone on
the code oscillator can
make a difference. Try
lots of different things.
At least it will distract
the student from discour-
agement!

To summarize, a ham
code class should be a
school without failure!
Be positive, be patient,
and be flexible. The stu-
dent only needs to pass
the test once. 5§l
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ASTRON :ruy

Irvine, CA 82718
CORPORATION (714)458-7277

» HEAVY DUTY » HIGH QUALITY = RUGGED = RELIABLE »
SPECIAL FEATURES PERFORMANCE SPECIFICATIONS
« SOLID STATE ELECTRONICALLY REGULATED = INPUT VOLTAGE: 105-125 VAC
» FOLD-BACK CURRENT LIMITING Protects Power Supply « QUTPUT VOLTAGE: 13.8 VDC * 0.05 voits
from excessive current & continuous shorted output (Internally Adjustable: 11-15 VDC)
« CROWBAR OVER VOLTAGE PROTECTION on all Models » RIPPLE Less than 5mv peak to peak (full load &
excepl RS-3A, AS-4A, AS-5A. low line)
*» MAINTAIN REGULATION & LOW RIPPLE at low line input e Also available with 220 VAC inpul vollage
Voitage
« HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE
 THREE CONDUCTOR POWER CORD
INSIDE VIEW — RS-12A * ONE YEAR WARRANTY = MADE IN US.A.
iﬂh'lh_ -ﬂh—‘*
MODEL RS-50A MODEL RS-50M MODEL VS-50M
iM SERIES 19" X 9% RACK MOUNT POWER SUPPLIES
Continuous ICS* Size (IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wi, (Ibs.)
AM-12A 9 12 oY X 19 x 8% 16
RM-35A 235 35 5% x 19 X 12% 38
RM-50A 37 50 % x 19 x 12% 50
» Separate Volt and Amp Meters
RM-12M 9 12 % x 19 x 8% 16
RM-35M 25 35 SV 3 19 X 12% 38
MODEL RM-35M RM-50M 37 50 5% % 19 X 12% 50
= Continuous IC§* Size (IN) Shipping
RS-A SERIES MODEL Duty (Amps) (Amps) HxWxD Wt. (ibs.)
RS-3A 2.9 K| 3 X 4% x 5% 4
RS-4A 3 4 J% x6%x8 9
RS-5A 4 9 3% x 6% x T T
RS-TA 5 7 3% x6%x9 9
RS-78B 5 7 4 x 7% x 10% 10
RS-10A 1.5 10 4 x 7% x 10% 11
RS-12A g 12 4% x8x9 13
RS-12B 9 12 4 x T2 x 10% 13
RS-20A 16 20 5x9x 10% 18
RS-35A 25 35 Bx1IxMN 27
MODEL RS-7A RS-50A 37 50 6 x 13% x 11 46
I Continuous ICS* Size [IN) Shipping
RS-M SEHIES MODEL Duty (Amps) [Amps) HxWxD Wi, [Ibs.)
" I TS S (e * Switchable volt and Amp meter
=% RS-12M 9 12 4% xB8x9 13
* Separate volt and Amp meters
RS-20M 16 20 S x9x 10% 18
RS-35M 25 35 axX1Ix1 27
RS-50M 37 a0 B X 13% xX 11 46
MODEL RS-35M "
VS-M AND VRM-M SERIES * Separate Volt and Amp Meters » Output Voltage adjustable from 2-15 volts » Current limit adjustable from 1.5 amps
to Full Load
D Conlinuous ICS* Size [IN) Shipping
r = L < MODEL Duty [Amps) (Amps] HxWxD Wi. [lbs.)
! @13.8VDC @10VDC @5VDC @13.8V
VS-12M 9 5 2 12 4% xBx9 13
VS-20M 16 g 4 20 X9 10% 20
VS-35M 25 15 T 35 5x 11 x 11 29
V5-50M 37 22 10 a0 6 x 13% x 11 46
» Variable rack mount power supplies
VRM-35M 29 15 7 35 Sl x 19 x 12% 38
MODEL VS-35M VRM-50M 37 22 10 20 9% x 19 x 12% 50
RS-S SERIES ¢ Built in speaker
- | Continuous ICS* Size (IN) Shipping
MODEL Duty (Amps) Amps HxWxD Wi, [Ibs.)
diE | RS-7S 5 7 4 X 7% % 10% 10
RS-10S 7.5 10 4 X T¥% x 10% 12
RS-12S 9 12 4% xB8x9 13
RS-20S 16 20 5 x 9 x 10% 18
MODEL RS-12S

"ICS—Intermittent Communication Service (50% Duty Cycle Smin. on 5 min. off) CIRCLE 16 ON READER SERYICE CARD




INCLUDES 2 HOOK-ON PROBES

$369.

20 MHz DUAL TRACE

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

L= ,.-" —

e wr
o ofm >~

INCLUDES 2 HOOK-ON PROBES 3499.95*
35 MHz DUAL TRACE

wide freguency bandwidth—optimal sensitivity —delaved
iriggering sweep—hold off —ALT trigger—single sweep TV sync
aX magnification—XY or XYZ operation— HF; LF noise reduction

1

UNSURPASSED QUALITY « SUITABLE FOR HOBBY, SERVICE & PRODUCTION

All include high quality 1:1, 10:1 hook on probes. instruction/service manual with schematic and companent layout. | year warranty.

USEABLE *Add an
VERTICAL MAXIMUM MAXIMUM additional
MODEL BAND WIOTH | ¥ TRACES CAT SIZE SENSITIVITY TRIG FREQ BANOWIDTH ona
2200 20 MHz 2] 8x 10CM 5 mV per div 35 MHz 30 MHz $10.00 for each
3500 35 MHz 2] Bx10CM 1 mV per div 50 MHz 60 MHz unit for
ghipping.

$249500*

Introducing COM-3. ..

QUALITY TEST GEAR
YOU CAN COUNT ON

THE COMMUNICATIONS
SERVICE MONITOR THAT

WORKS HARDER FOR LESS.

the new service montlor designed by service

technicians for service technicians. It works harder for less.. . giv-
ing you advanced testing capabilities at a very affordabile price
FEATURES e Direct entry keyboard with programmable memory
* Audio & transmitter frequency counter » LED bar graph fre-

guency/error deviation display = 0.1-10,000 uv output levels

High receive sensitivity, less than 5 uv « 100 KHz to 999.9995 MHz
Continuous frequency coverage = Transmit protection, up to 100
watts # CTS tone encoder, 1 KHz and external modulation

MINI-100 COUNTER ¢T-70 7 DIGIT 525 MHz

CT-909 DIGIT 600 MHz

CT-508 DIGIT 600 MHz

LUl reifidrdEy Lo e

CT-1259DIGIT 1.2GHz

'
L X In
L T Y ="

IWCLL WIRED INCLUDEE WIRED INCLUDES
$119.95 Simame = $139.95 e $169.95 e $189.95 Xoo $189.95 orG
" MODEL FREQ RANGE SENSITIVITY | ACCURACY | DIGITS RESOLUTION | PRICE |

MiINI- 100 1-500 MHz Less than Z50my 1 PPN _ 7 00 Hz 1 r.H; | 11955
v | oo — | Tecomzow [ 1w | 7 | ke iow | Vit RAMSEY FREQUENCY COUNTERS
C1-80 10 Hz-600 Mriz :f_';:ﬂ.. ‘;: 50 MHz 1 PPM 9 0 THy THy M2 168 95
Ty o = : R Ramsey Electronics has been manufacturing electronic
—_c1-50 SHz-800 Wz LESS THAN 25 mv | :ﬂ:-* B __tHe, i | e ) test gear for over 10 years and is recognized for lab qual-
i TR Tt g i . . ANz MO | TS ity products at breakthrough prices. Our frequency coun-
30 mv &= B0 Wiz - ters have features and capabilities of counters costing
ﬂ | 1 h
WITH OV-1 NHzE00MHz | 10my To 150 MH2 : 22990 | tWiCe a5 muc
-1 150mv To 600 MH2

TONE DECODER
B complits
lona decogi

teatures full ove
digit LCO readout » recessed input jacks
e safely probes = diode check function 1
o 2000 hours battery life

MINI KITS—EASY TO ASSEMBLE—FUN TO USE—FOR BEGINNERS, STUDENTS AND PROS

Lompac! sized reliability ang accuracy

your pocket _.fcuu:anta--_--;an-,-wre—re- It

RAMSEY D-4100
COMPACT
DIGITAL
MULTITESTER

$2495

1e3i leads and
Sattery incluged

ripad protection & 3 t

!

I:[H.IIH ORGAN Vi
Se music come alive! 3
gittarent lights thicker

with music; One fight i
gach 1ar, high, mid-range

to before making the next reading. Up 10

Converts any TV to video monitor Super
siatila. tunatle ovar ch 4-8, Buns on 5-15Y s?'gs FM SUPER
copts st video signal. Best unit on the :::ELEH e

markat! Camplate kit VD-1

RAMSEY D-5100
HANDHELD DIGITAL
AUTORANGING

FMICAAAND P PRELMELIFIER
i TR T

METER

$49.95

Includes Probes
1 Year Warranty

Provides distinctive audible chirp atter
This LCD digital multitester easily fitsin contacl has been made and metér reading
has stabilized. Has TOUCH-HOLD feature

0 aliow readings to be logged or relerred

0 AMP current capability and a continuity
unction which beeps on zero Ohms

DED MODULATOR

Telescopic whip antenna—BNCplug . . ... ...

High impedance probe, light loading
Low pass probe, audio use

Direct probe, general purposeuse. . . . .
Tilt bail, for CT-70,90, 125.

PHONE ORDERS CALL

<=2 716-586-3950

TELEX 466735 RAMSEY Gl
FAX 716-586-4754

Movto:Caid

.

$4995

wirad Includes
AL adapler

PA-2 kil $39.95

$8995

AL rtagter

@

PR-2 COUNTER PREAMP
The PR-21s ideal for measuring weak signals
from 1010 1,000 MHz = flat 25 db gain = BNC
connectors # great for sniffing RF = ideal
receiver/TV preamp

PS-2 AUDIO MULTIPLIER

The PS-21s handy for high resolution audio
resolution measurements, multiplies Upin
frequency # great tor PL tone measurements
o multiples by ¥ or 100 « 0.01 Hz resolutson
& built-in signal preamp/conditioner

PS-10B |1 GHz PRESCALER

Extends the range of your present counter to

wired i luoes

1GHz = 2stage preamp * divide by 1000 cir
cuitry e super sensitive (S0 mV tymcal) o
BNC connectors ® 1GHz in, 1 MHz out @
drives any counter

o @ sihgle PCboard . Features: 400-5000 :
HE adjustable ange via 20 urh ot voit andiows. Each individu MAD BLASTER Transmits up 1o 300 16 A super sensilive ampli- FM MIN|
2 ajustable range via 20 turn pot. vo rivpbistoiiterscain okt bl G il Gk a0 :
age reguiation. 561 16, Usetul for touch W rune | LEDBUINKY KIT ProducesLOUD ear shat- | 3M) PRANGACCESLAOND. | e foet! Great MIKE
tone burs! detection, FSK et Can also s A L Allarnatoly llashes 2 tering and attention gel URES SR SyTe O SR swigaofai bl o FM RECEIVER
bie used &5 a siabie lone encoder Runs on TIOVAL umbo LEDS Use for ting siren ke sound Can | Hur '5'“” 3109V, Type FM sl bzt Aol For butit-in applications | A syner nigh pertormance
on 310 12 velts ML-1 Kit $8.95 | namebadges butions supply up 1o 15 watts of S MG SOt s :t? -'Jl""lfla|||§?l;'- TELEPHGONE Of hotoy experimenta FM wireiess mike kill
SO AT = il Tl = -
nnkEle kil TO SE 95 i P T T -'_"t,-r.ﬁ;_h_-.L_:i avdin Runs I.FEI Edmp 5159 :|~:I.-. -"--."'|_'|-|._'1 I-__-|-.- b E.II!" TRANSMITTER 1o F,_:I.1|urn-:,'|;|e-.': Super Iransmits a siahie signal
3 ol b . Flisns an 3 io 16 volts on b5 VIC 2 il el g Low C0s! wilh profes- TEctriOd i T 1 BB wn o X0 vards wiin
VOICE ACTIVATED M1 Kt . 15 voits. uses B-45ohm cional perormance Fes- | Microvolt sensitivit b b e it i S
SWITCH aixe $295 |wse S495 | . g405 | v tres inchude seifpnone | BLTMHEE intograted | Srnoaeeat bk
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SECURITY ALERT!

Number 22 on your Feedback card

Part 6 in the Tech Nomad Series

by Steven Roberts N4ARVE

Here Today, Gone
Tomorrow?

Sometimes [ have no
choice: T must turn my back
on the Winnebiko and trust
the public to leave it alone.
And yes—to answer a fre-
quent question—it usually
makes me nervous. For as
somebody wrote in a bicycle
magazine once, ‘‘the best
lock 1s the human eye.™’
Those who drive around with
thousands of dollars in ham
radio equipment know exact-
ly what I mean: you go down-
town, park, have a flash of
paranoia, then either stuft ev-
erything of value into a suit-
case or get a hotel room with

three circuit boards mounted
on standoffs inside the bike’s
console.

The main board houses
control logic and the motion
sensor, which is an immense-
ly clever device that looks
like a mercury switch inside a
tightly-wound coil. It’s not a
switch at all—even the sub-
tlest ripple of the mercury af-
fects the flux density inside a
40 kHz field, which is then
amplified and filtered by as-
sociated circuitry. I'm told
the company's latest model
allows discrimination be-
tween motion and shock,
which lets one reduce falsing
from the normal wind-driven

a view of the parking
lot. . .probably spending the
night in half-sleep. jumping
up at every sound to see if
some criminal is about to become an
unlicensed ham.

My problem is even worse. The bike not
only has no locks (except for a cable, which 1s
essentially useless), but it also attracts curi-
ous people the way a pussycat in heat lures
cruising toms. So far, I've been lucky. A few
drunks have sat on it and a few Kids have
flipped console switches, but nobody has ac-
tually tried to STEAL it. Perhaps those so
inclined have been stopped by the vague real-
1zation that they'd never get very far. The
average thief would either fall over at the first
traffic light or be so overwhelmed by ques-
tions from onlookers that he’d give up and go
back to anonymous purse-snatching.

But still, I worry. Maggie and | haul our bikes
into cramped motel rooms, up steps, and into
peoples’ houses just so we can sleep at night,
since risk-management theory suggests that the
probability of a loss multiplied by its severity is
the figure to think about. The former may be
low. but the latter is astronomical.
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Photo A. The Ungo Box security svstem, which ranges from 5140 to 3350 depending on
configuration, is an essential elemenr for Steve's peace of mind. Conmtact Techne at
800-227-8875 (US), or 800-637-3366 (CA).

That’s why the Winnebiko has a security
system.

The Security System

The heart of the people-detector is an Ungo
Box, intended for automotive use and made
by Techne of Palo Alto, California. Divested
of its usual packaging, it takes the form of

resonance of the car,

The second module 1s a
300 MHz digital receiver,
which listens for commands
from a key-ring transmitter
with a range of about 100 feet. AsI'll noteina
moment. | can carry the command options
quite a bit further via 2-meter FM, but the
basic Ungo Box allows the user to arm or
disarm the system without physical contact.
trigger an auxiliary 12V pull-down control
line (such as a door lock or engine starter
relay), or immediately sound the alarm in
“panic mode. "’

Finally, there's an |1-meter transmitter
that generates a 4-watt tone-encoded signal
when told to do so by the control board—or
when 1t detects shock through its own
piezoelectric sensors mounted on the bike
frame. This is actually a carryover from my
pre-Ungo securnity system, but the company
sells a comparable paging product with a
range of a few miles.

Three Security Levels

There are basically three responses to a
security alert, depending upon software and



the position of a hidden switch. The usual
mode is page-only: the machine beeps me
when someone touches it. Normally [ leave
the siren off. Its 130 dB wail is enough 1o
seriously alienate anyone nearby (especially
if it takes me a while to drop my fork, extract
pasta from my beard. dodge waiters and ta-
bles. wait for an elevator, and sprint out the
door to disarm the thing). But sometimes the
siren’s acknowledging chirp upon being
armed 1s a good deterrent—that, along with a
few blinking lights labeled **security status, ™
lets people know that they should look but not
touch.

If the bicycle-control processor is alive,
then an additional level of “‘protection’ is
added, the efficacy of which is entirely de-
pendent upon the personalities involved. A
few weeks ago, a fiftyish woman had the gall
to sit on the seat—whereupon the bike made a
loud gunshot sound and firmly said, **Please
do not touch me!”" She leapt up, startled and
embarrassed, and apologized to it.
A heavily made-up friend of hers
with a cigarette walked over to see
what all the fuss was about, and I
couldn’t resist: [ transmitted a
touch-tone command that caused the
bike to say, ““This i1s a no-smoking
area.”” The two of them guiltily
backed off about ten feet, speculated
awhile, shook their heads in bewil-
derment, and left. . . glancing a few
times over their shoulders to make
sure it wasn 't rolling after them with
evil intent.

Unfortunately. it doesn’t always work
that way. Some people keep touching the
bike over and over to hear the Votrax syn-
thesizer talk, realizing quite accurately that
there’s no bite in the system’s level-two
bark: Do not touch, or you will be vapor-
ized by a laser beam. . ."" Children, depend-
ing upon their sophistication, either respond
with delighted glee or flee in terror. *‘l
just wanna buy the part that gets rid of the
kids,”" quipped a Florida ham upon wit-
nessing the latter response at the Orlando
Hamcation.

The nice thing about a motion sensor is that
it responds to the movement of anything
physically connected to it. As such, my trail-
er is just as protected as the bike—and until
we installed an Ungo remote sensor on Mag-
gie’s machine, all we had to do was park it in
contact with mine.

Coping With False Alarms

OK. Getting beeped when the bike is
touched 15 fine, because it makes it possible
to turn my back on the damn thing and think
about something else. But the problem is
that MOST alarms turn out to be caused by
someone wiggling the handlebars (**Oh look.,
here’s how he steers it!™"), stroking the seat
fabric, or finger-drawing WASH ME in the

road dust of my fairing. Neither event is
serious enough to warrant columnist inter-

ruptus. And the last thing I want to do in
the middle of a breakfast of champignons
is stand on the sidewalk and try to explain,
before the omelette cools, what all the
switches do.

That was the motivation behind the 2-meter
touch-tone link between an HT and the bike.

| have referred earlier in this series 10
remote control of the speech synthesizer—
basically a means of selecting one of a stored
repertoire of pre-programmed speech strings
via a 20C90 on the 68HC11 /O bus. Other
commands allow direct control of the siren,
the flasher, and the security system iself—
and originally, I set it up to allow (n) seconds
of local audio to be transmitted back to me
on demand. The trouble with that, however,
IS that the language of bystanders does
not necessarily adhere to the stylistic
standards set forth in Part 97 of the FCC
regs . . .specifically those having to do with
obscenity. Telling the bike to transmit what 1t

hears on 2-meter simplex 1s more than a
little risky.

So I'm on the lookout now for a good deal
on a pair of 49 MHz transceivers, one of
which can be PTT'd by remote control and
the other of which will live in my ““off-bike"™”
package. With the addition of a second packet
TNC attached to my laptop computer. I'll be
able to sit in a restaurant and carry on a very
convincing “‘live’’ conversation via the syn-
thesizer. Frivolous?

Not at all. Arthur C. Clarke once noted that
“*any sufficiently advanced technology is in-
distinguishable from magic.”” When the ob-
jective is security, a bit of trickery can go a
long way toward keeping those of low
motives intimidated. And during all those
other times—the times of electronic flirting
and teasing, intellect-filtering and friend-
polling—well, it’s FUN. This is exactly what
technology should be.

Sneak Preview

While on the subject of additions to the
Winnebiko. by the way, I should comment on
the effects of visiting such tech-meccas as the
Dayton Hamvention, COMDEX, and CES.
This 1s the stuff that fuels the bike, and |
suspect it has a lot to do with your motivations
in this hobby as well. There's an adrenalin-
like rush associated with wandering aisle
after aisle of whiz-bang gizmology, especial-

ly when one recognizes that behind the
sparkling exteriors of all those machines lie
exquisite tools for talking, sharing, learning,
scoring, playing, and whatever else 1t is
people yearn to do with their free time. In
my case, this all translates into wild dreams
of the Winnebiko III.. . .

The security system will continue to grow,
with a special function that detects a change
of latitude and longitude (via GPS and LO-
RAN) without an appropriate password. This
will trigger packet beaconing on all avail-
able channels, giving a security alert along
with precise position data and local record-
ing (with optional transmission) of captured
audio.

The bicycle-mobile ham station grows
rapidly as we wander from hamfest to
hamfest on the frenzied Computing Across
America media tour. Bob Heil's 10-meter
FM rig. . .an ATV transceiver on 450. . .an
OSCAR station for Phase 3C. . .HF mobile
operation from the PV-covered
trailer with a thicket of Hustler
verticals and handlebar remote
control . . .1 just hope KABZYW
will be willing to carry all my
clothes and camping gear as the
Winnebiko's electronics contin-
ue to grow. (I'll emphasize the
job security.)

A navigation system based on
the Geovision CD-ROM map
database and a Maclntosh
presentation manager. . . with
live satellite data yielding a
zoomable **you are here’” display on the con-
sole. The under-seat trackball will allow link-
age to other databases and Hypercard stacks,
allowing easy graphic reference to hospitality
and business-reference data wherever |
happen to be.

An 8-mm video system for both ATV and
on-the-road production (with a potential joint
venture in the entertainment industry). A
DAT recorder. Lots of file space. Automatic
surge-hydraulic brakes on the trailer. An
adaptive and overridable automatic transmis-
sion, driven by torque and speed measure-
ments. Retractable aerodynamic side cur-
tains. Etcetera. But no motor! Gotta keep this
cycling life pure.

Cheers from the road, and thanks to all who
wandered by our booth ‘at Dayton! Helluva
show. . . & n e

To find out more about Steve's high tech
nomadic adventures, you can request
reprints of parts 1-5 from 73 editorial offices
(33 for the first one, $1.50 thereafier). Ad-
dress correspondence and orders for Steve's
book, Computing Across America, to CAA,
1306 Ridgeway Ave., New Albany IN 47150.
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Disk Files

In addition to mail, the PBBSs offer disk
files. What 1s listed as a message or bulletin
and what is carried as a disk file depends on
the taste of the system operator, but computer
programs, and documents such as the ARRL
Gateway and the W5Y1 Report are normally
carried as disk files, as are reference materi-
als such as system maps.

There are two types of PBBS in use, flop-
py-disk based and hard-disk based, and this
reflects into the organization of the disk files.
The tloppy-based system will have between
one and four **logical’’ drives and its direc-
tory is not usually divided further. W will
give you this listing, although you can use
normal CP/M file type specification to limit
the list, 1.e., W * HEX or W DX1?.ARL,
where ? substitutes for any one character in
the filename or extension, and * substitutes
for any number of characters.

On a hard-disk-based board, however, the
files are usually partitoned by the operator
into categories—ARRL Bulletins, Network
Information, Hardware Hints, etc. Each of
these categories 1s given a letter, and that
letter is added to the W to obtain that directo-
ry. Thus, on most systems, WA will list
ARRL news, WB will show general bul-
letins, and so forth (see example). These cate-
gory letters may vary slightly from board to
board, but a plain W will give you a listing of
them. (see Fig. 8.)

Having found a file of interest, enter D
filename.ext to get it. (Don’t include spaces
between the name and the extension, even if
they are shown in the directory.) The size of
the file, of course, gives an indication of the
time needed to send it. If the channel is busy,
the download of a 12 kilobyte file will proba-
bly fail part way through, and there is no way
to get the PBBS to **fill"* with only the last
third of the file.

There 1s an important detail on disk files:
All of the PBBS’s programs and files are held
on those disks, and the operator has a switch

60 73 Amateur Radio * July, 1988

to **hide'’ the files he doesn't want made

public or downloaded. He may forget to hide
a file, however, that should be hidden. If the
PBBS user runs across a program with an
extension (final three letters following the
dot) of COM or EXE, such as SOME-
NAME.COM, he should NOT try to down-
load it. It's an executable command program
and, if downloaded. the PBBS may crash.

Uploads and Disk Space

PBBS operators usually welcome the up-
loading of pertinent files by users if 1it's done
with forethought, but it’s wise to check with
the operator first. Before doing it, determine
the size of the file to upload. Then log on and
do a W command to check the amount of
space available on each disk. Assuming that
one of the disks has a LOT more space than
the size of the file, do U B:filename.ext
(where B: is the letter of the disk with much
extra space) and send the hile, ending it with a
AZ (Control-Z), just as in ending a message.
As with calls, either upper- or lower-case
letters are OK. Note the admonition, in Part
One, against using telephone modem error-
checking protocols with packet.

The reason for special care on the disk
space is that the PBBS has two disk files,
usually hidden, that expand on their own
during normal operation—LOG.TNC (the
transaction record) and MAIL.DAT (the
message file)—and if these are properly hid-
den. the user won’t know which drive(s) they
are on. If a user loads the disk containing the
mail to within 2K of full, and a subsequent
forward contains a 3K bulletin, the system
will crash, likely destroying the mail file. Of
course, the operator i1s watching for this, but
he may be away (unattended automatic opera-
tion is legal) and unable to catch it before it’s
too late.

This space problem is most pressing with
the floppy-based systems, which have 480
to 1000 kilobytes on-line space total for ev-
erything, buteven 10 or 20 megabytes of hard
disk can fill eventually. There are lots of files

Number 23 on your Feedback card

Care and Feeding
of a PBBS

Timely tips for packet bulletin
board users (Part )

by David McLanahan WA1FHB

moving between boards now, and the 20
meg hard drives are going to fill even faster
when the badly-needed 19.2 kilobaud GLB
back-bones are in place within six months
Or a year.

Hidden Files

There are a number of files, used by the
PBBS and usually hidden, that make dull
reading if they are found: LOG.TNC (a
slightly cryptic record of board activity),
CONFIG.TNC (the file that contains all the
“*personalization”” of that particular PBBS),
and FWD.TNC (the file with all the forward-
ing instructions and calls used by the board).
USER.DAT and USER.BAK contain coded
information about the board’s users. (This is
the file that holds, for example, the name that
goes with your call and the data on your last
check-in.) MAIL.DAT and MAIL.BAK
contain all the mail on the board, again in a
very cryptic fashion. MON.TNC and
CALLS.TNC contain lists of stations recent-
ly connected or heard. HELP.TNC and IN-
FO.TNC are the files that the user gets doing
the H and I commands, respectively.

Oops!

Once in a while, through the renaming
of a file or a keyboard error, a user may
find himself on the receiving end of a nearly
interminable transmission. Perhaps he’s
started a download of a long, interesting
BASIC program, but after seeing the first
few lines he realizes that he already has 1t
(possibly under a different name) from anoth-
er board. Or, perhaps, on a board with a
current message number of 5280 and 122
messages on-line, he fumble-fingers L 10
instead of LL 10 and spots the error when a
listing of message 47, filed in 1942, graces
the screen.

Once a long transmission has started, the
PBBS will not respond to any abort com-
mand, nor will it even hear the B for good-
bye. The user can just go for lunch or a siesta
and let "er perk, but that ties up both the PBBS




and the channel (not to mention
his own packet station).

The best solution to this prob-
lem 1s just to disconnect from the
PBBS. Once the TNC tells the
PBBS that it hasn’t anyone to talk
to, it will blow out the text in its
buffer and reset itself. The other
alternative, just turning off
the radio, will work also, but the
PBBS will continue to retry trans-
mission until it retries out., discon-
nects, and resets itself. This will
take longer, again tying up both
PBBS and channel.

Miscellaneous Commands

B. goodbye, (no modifiers) logs
off the system politely. Discon-
necting will also work, and if the
user “‘goes away’  quietly, (i.e.,
either no acknowledgements or no
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notation—is rapidly becoming
more widespread and puts the
monkey on the back of the user.
This scheme is a bit like knowing
and using a telephone area code,
When entering the address call,
the user follows it with @ WORLI
or @ KDIR.

Specification of an @
<PBBS> on a message takes
precedence, for that one message,
over an entry in forward files.
Thus, if N1FBC, a regular user at
WAITFHB in Marlow, NH, 1s vis-
iting in Syracuse, NY, (a suburb
of Liverpool), a message ad-
dressed to N1IFBC @ NI1BCK
will go to the NIBCK PBBS in
Liverpool, regardless of forward
file entries along the way that
would normally send an N1FBC
message to Marlow, NH.

input) the board gives up after
several minutes and resets itself.
J (no modifiers or arguments)
gives a timed list of the stations
most recently heard on channel
and most recently connected to the
PBBS. (see f1g.9.) 15
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The actual forwarding process
depends on a personalized (for
each PBBS) file usually titled
FWD.TNC. This file starts off by
sending parameter adjustment
commands to the TNC. For exam-
ple, as forwarding can be disrup-
tive to other channel activity,
most PBBS operators increase
DWALIT. the ime for the TNC to
wait after the channel clears be-
fore it will transmit. This gives
priority to keyboard users and to
PBBSs that are dealing with key-
board users (as opposed to another

using NET/ROM, the path shown
will be only to the NET/ROM. If
the nearest NET/ROM is adjacent
to the PBBS, any station using
it will show up as a “‘direct
connection’’ in response to the
P command.

T (no modifiers or arguments) lets the user
talk to the system operator if he or she is
available. Unfortunately, the Xerox 820-1
used by many PBBSs wasn’t originally fitted
with a bell, so unless one has been added, the
operator has to notice the request on the local
PBBS screen. If the operator does not re-
spond within a minute, the PBBS times out,
suggests to the user that he leave a message,
and returns him to the normal command
mode.

Forwarding

One of the cleverest parts of the WORLI
PBBS operation is the automatic message for-
warding. If the system is working right, a
user can place a message on his local PBBS
for someone outside the immediate area, and
it will automatically travel to the other user’s
local or home board.

No, PBBSs don’t have a complete, continu-
ally-updated call book on line. Forwarding
can be handled in two ways. One way is
through the *‘local user.”” Each ham on pack-
et announces to the operator of a local PBBS
of his choice that he'd like to be considered a
local user at that station. (This means an
explicit message to the operator—a user just

Figure 8. A sample first connect with a new board. After being greeted, the
user entered her name (N), home PBBS (NH), and postal zip zone (NZ). She
then listed the last five messages (LL5) and used (W) 1o get the list of file
directories. After reading two of these directories with WH and WM, she
signed off with the B command.

logging on and entering his name does not
automatically become a local user.) Periodi-
cally that PBBS operator then sends *‘local
user lists™” to other boards in the area (and, of
course, receives local user lists from them for
inclusion in his forward file).

Now, this can work only within a reason-
able area. For example, New England PBBSs
cannot be expected to keep local user files for
the West Coast or even for all of New
England, particularly with all the new users
coming on.

The second scheme—the @ (*‘at sign’’)
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MlErF =y b ] HNICR =133 MEIDNRI-1 ONESS
NICE o e | MICE—=35 o WEIDMNS AT
FE1HE iB43 N1BIF =011 EALBBG-" O34%
WE D i 18=7T VEI1HE 162T rRl1G0T 01
E L 167 EHET1LT 1534 NiaFI-9 L Si0a
il BAl 1245 W] T 1==4% MlfAS | =03
HWiTH b, iy L P 1310 EiINEA-T 1120
WMELAJG Lias WIFYR 1304 ComM L1120
1Dy 132 EASVES L1201 NIAPI-4 (018
s FHE, 1O mEgu

Figure 9. The ''J'" list—a log of recent activity
noted by the PBBS.

PBBS that is forwarding).

The file then specifies the port
(for a multiport system), the time
span over which to forward, the
call of the destination PBBS, and
the digipeater string to use, fol-
lowed by an addressee list for that
PBBS. This list will have both calls of other
PBBSs and users, as well as other types of
addresses, such as NTSME (National Traffic
Service, Maine) or MAPRA (Mt. Ascutney
Packet Radio Association).

The time-span setting for forwarding 1s im-
portant to prevent QRM and spinning wheels.
If a PBBS attempts to forward during a usual-
ly busy time (such as just after many of the
users get out of work), the forwarding clut-
ters the channel for them, making normal
activity difficult. Into the bargain, the actual
forward will likely fail because of collisions
anyway, particularly if it’s a long message or
a multi-hop path.

Forwarding Delays

There are a number of causes for delay in
the forwarding of messages. If a PBBS sus-
pends forwarding between 1600 and 2359
local and a user drops in a message after his
I5XX forward session, obviously nothing is
going to happen until the forward after mid-
night, and that one's apt to be a bit of a zoo
with all PBBSs trying to move the accumula-
tion of eight busy hours.

The nature of the programming is that the
PBBS must be clear (i.e., on-line with no user
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logged on) for at least a part of its for-
warding minute. It will then commence
the routine and call the first of the PBBSs
whose traffic it holds. Unless alternate
paths are provided, a single busy from
the called PBBS and the program 1is all
done with that station for that forward-
ing period. Likewise, if the TNC retries
out. Unless there are other instructions

in the forward file, there will be only one

=B} F 1074 WBEIBE] EAITDC MOAYY BALOLS co 8 TS=D

Yie MiLGM) IF¥Z8 From MAZTOC Rowd 88101971634z, Sent 88101971727
Via WBIDSNH: I0% Fros MADTDC Rowd BA&l01%/1430z, Sent B&IOI=/is3dg
Via KlUGM: IF28 Froa VAQTOC Rowe B41015/1572z, Sent Ba1019/14223
¥ia WBI1DSs: 300 From EAZTDC Fowe BA1019/181%9:, Sen: B&LOI%/15T%:
Wia KIUSM: SY1I3 From FARTOC Rowd 8&1015/1273%z, Sent BAI01%/ 1521z
Via WBIDEW1 J90 From MAJTDC Rowd Bal015/1221z., Sent B841019/123%s
Via KIUGM: S90% From HKAZTOC Rcocwd 861018/103%3z2, Sent 861013712232
Via WBID®: 282 Fros RAZTDC Rowd Bei0IS/1018z, Sent 861018/1033z
Via KIUGM SE9S Froe KAZTOC Rewd SA1019/0934z, Ssrt B&lO19/101%9%
¥ia WBIDEBM) I73 From EAZTOC Rowd B&1015/091az, Sent B&I0DIS/0932z
Yia KlUGM: Z8%0 From KAZTOC Rocwvd BA101%/0833z, Bent B&l019/0918z
Via WRIDEBMW: Z70 From KAZTOC Rcwd B&1018/0718z, Sent BaAi01I9/ /08312
Via KIUGML B88T From MARTOC Revd BALGLIE/04343, Beant B&LOIB/0TiAz
Wia WBiDBW:1 2564 From KAZTOC Rcwd B&I01S/041082,;, Swnt BalIOIG/0633E
Vie KiUGH) 3877 From KAZTOD Revd BAL01S5/0830z2, Seant BA101B /04202
At WIGOH 1 3I=53 From KA2TOC Rcvd BalClas3212,;, Bant BEIOIE/0124

mug ® 3200 from “nocall® wam actually me,

gan kaltoc

and will try again next hour. The next
try may not follow the same path as the
first, but should ultimately result in a
duplicate at the receiving station.

PBBS operators try to be on their
cuard against this sort of thing, but du-
plicates can often be autoforwarded out
within 10 to 20 minutes of their receipt,
and some PBBS operators persist in the

try per PBBS. Thus, the destination
PBBS being busy, even for only part of a
minute, prevents the forward and delays
the message another hour.

Now, using a forward file set up as
mentioned earlier, and having had no
luck with the distant station, the board will try
the one next closer and, if it bombs out on
that, one closer still. Obviously, the further a
signal can go on one hop, the faster the ser-
vice and the less QRM, but the shorter hops
are more certain,

There’s a more serious source of delay that
can often account for a day or more. There
15 no authorntative list of PBBSs. They are
increasing in number almost as rapidly as
packet users. Thus, most operators do not
try to include all PBBSs in their forward files.
They include only the ones their users are apt
o need.

If a user enters a message with a new @
WI1ABC on a board that hasn’t seen that call
before, it'll just sit until the operator notices
it, looks it up, and adjusts his forward file. Of
course, if the PBBS is unknown to his opera-
tor the user may be out of luck, especially
now that the zone numbers in ham calls no
longer relate to station location. This is a
problem especially around holidays and va-
cation time, when visitors from out of the
area are attempting to communicate with
home. If a user sends messages to distant
points, it’s helpful to put the destination town
and state in the message title to assist the
PBBS operators along the way,

To understand the reason for the creation of
duplicates, let’s look at the actual details of
the forward. First, the forwarding station at-
tempts a connect with the desired recipient. If
the connect succeeds, the TNC gets (and re-
ports to the computer) the connect message.

Figure 10. An example of message forwarding " 'ping-pong.
K1UGM s forwarding file showed the path to the N2AYY
PBBS as being through WBIDSW, while WBIDSW's file
showed it through K1UGM. This one took place over a span
of abowut 11 hours.

This 1s followed by the recipient’s prompt
line, ending with the **greater than,”” >, and
a return. On seeing this, the forwarding
PBBS sends S W1XXX < return> message
title <return>, and waits. Enter title for
message is received and ignored. The board
waits for Enter message. . .it will be num-
ber 1234. When it sees that, 1t starts sending
the message.

At the downstream end, the receiving
PBBS starts stacking the incoming packets in
a temporary storage buffer. Assuming the
**acks’’ keep coming, the forwarding station
continues to the end of the message and its
all-important AZ. Having sent that, it waits
for a new command prompt to tell it that the
forwarding of the message was completed
successfully. In the meantime, the receiving
station is scanning each packet for the NZ.
When it is found, the message goes from
temporary to permanent storage and the
command prompt is sent to the forwarding
station.

Now, if Murphy, knowing its importance,
makes off with that AZ packet (and it still
doesn’t get through with retries), the forward
fails, the temporary message (that might be
complete or nearly so) is discarded, and the
sending board tries again the next hour.

Suppose, however, the AZ makes it, but
the return command prompt gets lost (when
an adjacent PBBS starts a file dump, for ex-
ample). The receiving station has stored the
message and is satisfied. The sender, though,
still considers the forward as having failed,

un-ham-like habits of eating, sleeping
(or even going to work) without keeping
an alert eye on the screen.

Ping-Pong
Putting together and maintaining a
good forward file i1s quite a chore and
every once in a while a PBBS operator will
goof. Remember, too, the confusion result-
ing from the fact that the zone numbers in a
call no longer reflect geographical location.
Sometimes there is a situation where PBBS A
thinks an addressee is to the west (beyond
PBBS B), but PBBS B thinks the same ad-
dressee is to the east (beyond PBBS A). On a
good night such a message can make the trip
back and forth between A and B a dozen or
more times!

Lost Messages

Sad to say, not all messages ever make it to
their destination, and there are a lot of places
that the wayward ones wind up. Of course,
misaddressing (transposition of characters or
confusion between zero and letter O, and
between number 1 and letter I) are often
caught by operators, but still take their toll.
Lacking forwarding instructions, messages
often languish on boards until the operator
tires of seeing them and kills them (often after
a month). Some messages are eliminated in
error by operators cleaning up *“‘dead wood™’
on the board,

Traffic Handling and NTS

The subject of message forwarding leads
directly into formal traffic handling and the
National Traffic Service. Now, I'm not a
real “‘traffic person,”” but I believe that all
hams have a moral obligation to honor the
commitment made by our NTS brethren in
this area. Many PBBSs are either operated by

phone number.

_ The third line from the top is the header line, which follows standard NTS
anllumeR{mnibﬂ)mﬂusendﬂsmgenum Nextis
a space to give handling instructions (optional)—*‘R’" stands for ‘‘rou-
tine’". The handling instructions are not used in this message (see ARRL

NTS literature for details.) Following that is the sender’s call. The

_'Mndingmhwmﬂmmmnfthetﬂﬂ.m:mmmﬂw
signature. the town of origin and date of filing follow. Double carriage
returns separate the sections of the message (equivalent to BT on CW or
““Break™ on voice). Hupmaiha&w@:amnﬂndadmﬂwlﬁc-

Format for an NTS Message
(Radlogram) on Packet

MigF 18 Sire To
1568 TN

Bob Kurts
922 Boulder Ave
[es Malpes

515 243 5492

pluck and 3tuf!
"1 F L

Jipin

£¥E NTSIA ERITFLC

WH 228 & wALIFE 18 Daloeinwille Ma How 18

la 50315

Terkey day fast dpproschiog =
Locking for & Bird Lo

T

Vable guery B8

Dats Tizie
Ar1119 el 228 KALIFC OTC Dyt Moines, ia

From P BES
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NTS people or have made arrangements
with local NTS people to have the board
covered and to see that NTS messages are
either delivered or passed off to voice/CW
nets for delivery.

Should your local board not have such cov-
erage, do something! Don’t let a message
addressed to NTSNH or NTSOR sit on a
board and gather dust. It’s every ham’s re-
sponsibility!

Caveats

Packet operators seem about equally divid-
ed between hams who've gotten on packet
and computer operators who've gotten their
ham licenses, and many of the latter are unfa-
miliar with the concept and regulation of
“‘third-party traffic.”’ Basically, third-party
traffic is any message to or from anyone
(amateur-licensed or not) who is not partici-
pating in a QSO. Of course, about 110% of
all PBBS operation is third-party. Third-par-
ty traffic i1s specifically forbidden within
many countries (such as the United Kingdom
of Great Britain) and between ANY two
countries, unless a third-party traffic treaty
between those countries is in effect.

Because the United States, Canada, and
Mexico specifically allow third-party traffic

within their respective countries and there is a
third-party treaty in effect between them, we
tend to forget that this 1s the exception, not the
norm. (Almost all of Europe is off limits, for
example.) Using the PBBS network to try to
forward any kind of meassage out of the
country is a definite no-no, unless a third-par-
ty agreement exists.

“Many PBBSs
. . . are operated
by NTS (National
Traffic Service)
people. . ."”

Also be aware that the PBBS software is
mature, and Hank Oredson WORLI, the com-
puter wizard who wrote it, and the others who
maintain it try to keep the commands constant
in the face of program improvement. The
release of version 9.8 was widely heralded as
the ultimate and perfect end of a long evolu-
tion. We are now using version 12.0 of the

original code and C-language versions have
been released. The WORLI C code (which
can be “*ported’’ from one type computer to
another) is now up to vers. 6.05, and several
other programmers have had C-language
PBBS code up and running at numerous sites
for a long time. The PBBS programs will no
doubt continue to evolve, causing minor
differences in the command structure.

Kudos

On the subject of program writing and on-
going support, a bow is due in Hank's direc-
tion for both the excellence of the program
and its documentation, and for the attention
and care he gives both the program and the
network that uses it. Without his efforts,
packet would not be where it is today . k8§

Dave Mc Lanahan WAIFHB has been on
packet for several vears and currently runs a
PBBS using a call issued bv a local CB siore.
He is presently studving for his FCC Novice
license. He is also an optical engineer and
physicist, a Certified Flight Instructor, and a
nationally registered Emergency Medical
Technician. He may be reached ai PO Box
17, Marlow NH 03456, or @ WAIFHB.

IRON POWDER and FERRITEPRODUCTS
AMID

A

Fast, Reliable Service Since 1963

Small Orders Welcome

Free ‘Tech-Data‘ Flyer

Toroidal Cores, Shielding Beads, Shielded Coil Forms
Ferrite Rods. Pot Cores, Baluns, Etc.

12033 OTSEGO STREET, NORTH HOLLYWOOD, CALIFORNIA 91607

SYNTHESIZED
SIGNAL GENERATOR

e

MADE IN
USA

» Covers 100 MHz to 199.999 MHz in 1 kHz steps with
thumbwheel dial » Accuracy +/- 1 part per 10 mil-
| lion at all frequencies * Internal FM adjustable from
0 to 100 kHz at a 1 kHz rate = External FM input ac-
cepts tones or voice » Spurs and noise at least 60 dB
below carrier * Output adjustable from 5500 mV at
50 Ohms = Operates on 12 Vdc @ Y2 Amp = Available
for immediate delivery » $429 .95 delivered » Add-on
accessories available to extend freq range, add infi-
nite resolution, AM, and a precision 120 dB attenua-
tor = Call or write for details = Phone in your order as
fast COD shipment.

VANGUARD LABS

196-23 Jamaica Ave., Hollis, NY 11423
Phone: (718) 468-2720 Mon.-Thurs.

CIRCLE 79 ON READER SERVICE CARD

CIRCLE 4 ON READER SERVICE CARD

BATTERIES

Nickel-Cadmium,Alkaline, Lithium, Etc.
INDUSTRIAL QUALITY

YOU NEED BATTERIES?

WE’'VE GOT BATTERIES!

CALL US FOR FREE CATALOG

| I"'\L. E:HlYOST & co-
\E: EVERETT H. YOST KB9X1
b \5 7344 TETIVA RD
G SAUK CITY. WI 53583
ASK FOR FREE CATALOG

608) 643-3194

CIRCLE 112 ON READER SERVICE CARD

%Sﬁw Fully assembiled. %’.mﬂﬁmp:ﬂﬂt
Info 1 via i mar A nnfennasWest
Dept 7, Provo, UT 846031144 (801) 373-8425

CIRCLE 303 ON READER SERVICE CARD

NO TUNERS!

NO RADIALS!

A, NORESISTORS!
gz-hgo NO COMPROMISE!

THREE EXCELLENT REVIEWS JUsT

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

& Sap review wn Oct T3, 1684 * Lept 73, 1885 & March &3 198

O BILAL COMPANY
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1 ' Florissant, COB0816 PH: T19-687-0650

CIRCLE 42 ON READER SERVICE CARD

— *OMAR ELECTRONICS *» —
FOR ALL YOUR AMATEUR NEEDS
SPECIAL PRICES on all r

| MFJPRODUCTS * A.R.R.L. PUBLICATIONS |
and other Ham Radio equipment!

| e 404-466-3241 [—
| OMAR ELECTRONICS  Omar Pupo WASFON |
| RTE 1 HIGHWAY 81 50. » LOGANVILLE, GA 30249 |

CIRCLE 292 ON READER SERVICE CARD
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Number 24 on your Feedback card

WEATHERSATS

View On Video Processing

Dr. Ralph E. Taggart WB8DQT
602 S. Jefferson
Mason, M| 48854

SCAN CONVERTER

SOFTWARE

By describing the basic soft-
ware features of my WSH"* scan
converter, | will answer quite a
few questions at once. It is an
appropriate time to treat the
subject since the current release,
Version 5.0, will be the last ma-
jor upgrade of the software. Ver-
sion 5.0 does just about anything
one might want as the central
element of a satellite receiving
system.

An EPROM inside the converter
contains the software. The soft-
ware represents approximately
6K of pure machine code.

The preferred method of boot-
ing the software is the use of a
front panel BOOT switch. When
this switch is ON, the software will
boot automatically when the pow-
er is applied to the host Color
Computer. Even though the scan
converter is connected 1o the sys-
tem, the computer will come up in
BASIC. Once the power is ap-
plied, the user can run tracking
programs of any other application
with the switch OFF. With the
scan converter running, if the
BOOT switch is turned OFF and
the computer RESET switch is
pressed, the system will drop out
of the scan converter software
and back into BASIC without alter-
iIng any image data in memory.
This lets the user run any other
BASIC or machine language
programs for playing with the im-
age. Getting back into the scan
converter program is a simple
matter of simply turning the BOOT
switch ON!

The software is all menu driven
and requires only single key-
strokes to aclivate features on in-
dividual menus. One use, for ex-
ample, isthe <ENTER > key. ltis
not required and the computer ig-
nores keys that are not included
on the menu options, When the
software Is called, a grayscale is
passed to the display system and
the Main Menu is available (see
Menu 1).

Options 1-6 are all imaging
modes for loading images, either
directly from the station receiver,
or from the audio tape deck. When
one of these modes is selected,

the Load Menu will appear (see
Menu 2).

All the modes are listed in the
left-hand column and the one the
user selects will be indicated by a
small token posted next to the se-
lection. The image status column
Is used to provide an indication of
the status of the load operation.
When an image is being loaded,
there is no effect on the image
currently on display, since the
new image will not be passed to
the display until it is complete.
This is a nice feature, since the
user does not spend time staring
al a display where a new image
IS gradually overwriting the old
one! The <CLEAR> key can be
used to exit a load operation at
any time and return the user to the
Main Menu.

AUTO WEFAX is the “‘stan-
dard” WEFAX mode and is com-
pletely automatic. Loading of a
new picture only begins with de-
tection of a start tone and all tim-
ing and phasing operations are
automatically performed. As the
system goes through the various
start, phase, and load operations,
the status will be posted with to-
ken indicators in the IMAGE
STATUS column. The status indi-
cator will indicate WAIT in the in-
terval between WEFAX transmis-

METSAT DISPLAY PROGRAM
VER.5.0°1987
DR.RALPH E. TAGGART

—MAIN MENU—

1—AUTO WEFAX 6—120LPM
2—QUAD WEFAX 7—DISPLAY

3—NOAA VIS B—MED RES
4—NOAA IR 9—PHASE
5—240 LPM 0—FAX OUT

KEY IN SELECTION. . .

Menu 1.

METSAT DISPLAY PROGRAM
VER. 5.0 ©1087
DR. RALPH E. TAGGART

—LOAD MENU—
AUTOWEFAX IMAGE STATUS
NOAA VIS WAIT
NOAA IR START
240 LPM PHASE
120 LPM LOAD

USE <CLEAR> KEY TOEXIT. ..

sions. In effect, this mode
operates as a WEFAX bulletin
board, where the monitor is al-
ways displaying the latest image.
When | am not using the system
for other modes, | keep it in the
WEFAX mode where it gives me
the latest WEFAX image with no
attention on my part.

QUAD WEFAX is basically the
option discussed last month. It
functions like AUTO WEFAX in
many respects except that it takes
in four quad transmissions and
merges them to reconstruct the
image of the entire earth disk. The
token posted next to AUTO WE-
FAX will contain a <Q>, to indi-
cate that it is the quad mode which
is operating while the LOAD indi-
cator (status column), will include
a number (1-4) to indicate which
frame is currently being loaded.
While AUTO WEFAX will continue
to load frame after frame, until the
user exits, QUAD WEFAX will re-
turn to the Main Menu when the
earth disc is complete.

Variable Line Speeds
NOAA VIS and NOAA IR are

METSAT DISPLAY PROGRAM
VER. 5.0 ©1987

DR. RALPH E. TAGGART

—MEDIUM RESOLUTION MENU—
1 2 3 SELECT DESIRED QUAD
4 56 USE <0> FORMAIN
789 MENU

Menu 3.

METSAT DISPLAY PROGRAM
VER.5.0%1987
DR. RALPH E. TAGGART

—HIGH RESOLUTION MENU—

128 SELECT 123
QUAD—USE
<0> FOR
MEDIUM
789 RESOLUTION 789

4586 456

< MR HR >

Menu 4.

METSAT DISPLAY PROGRAM
VER. 5,0 ©1987
DR. RALPH E. TAGGART

—FAX MENU—

1—WEFAX RECORD/TRANSMIT
2—SMARTFAX (FULL FRAME)
3—SMARTFAX (HIGH RES)
4—SMARTCRT DISPLAY
5—ALDEN WEATHERCHART

KEY IN SELECTION (0 TO EXIT). . .

Menu 2.

Menu 5.

routines to produce full-frame
display of TIROS/NOAA visible
and IR data respectively. When
either mode Is selected, the sta-
tus column will indicate PHASE,
followed by LOAD after phasing
has been accomplished. Once
768 lines of image data have
been loaded, the picture will be
passed to the display and the
system will return to the Main
Menu.

A 240 Ilpm scan rate can be
used for manual display of WE-
FAX images but is intended pri-
marily for advanced COSMOS
display. The 120 Ipm mode can
be used for either side-by-side
display of NOAA visible and IR
display or for 120 Ipm Soviet
METEOR display. Neither of
these routines incorporates au-
tomatic phasing since they are
designed as general-purpose
modes. Both will display the im-
age and return to the Main Menu
after 768 image lines have been
loaded and the image can be
phased using the Main Menu
PHASE option.

When the system returns to the
Main Menu from any of the imag-
ing modes, the image in memory
{and on display) is “‘frozen’ and
available for manipulation by oth-
er Main Menu options. DISPLAY
is the simplest of these. It allows
the user to recover the full-frame
display of the image in memory if
they have been playing with the
Medium or High Resolution op-
tions.

The MED RES or Medium Res-
olution option is the user's gate-
way to the ultimate in image
detail. Although the display is lim-
ited to 256 lines with 256 pixels/
line and 16 grayscale values, the
image in memory has 768 lines
with 1024 pixels/line. If effect, the
256 x 256 display can be used as
a "‘window’’ that can be used
to 'zoom” into the high resolu-
tion image in memory. When the
MED RES option is selected, the
Medium Resolution Menu is pre-
sented (see Menu 3).

This menu gives the user the
opportunity to select any one of 9
overlapping quadrants of the full
frame image. Any one of which
will represents about %2 of the en-
tire image area and twice the reso-
lution of the full-frame display. Se-
lection of one of these quadrants
(1-9) will result in the display of
that quadrant and the posting of
the High Resolution Menu (see
Menu 4).

The selected Medium Resolu-
tion quad will be indicated on the
display to the left, while the dis-
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play to the right represents one of
nine possible high resolution sub-
sets of the Medium Resolution im-
age currently displayed. Each
time the user enters the number of
one of these quads, the high reso-
lution image will be displayed and
the selected high resolution quad
will be indicated on the left side of
the menu.

To select another medium reso-
lution quadrant, the user would
use < 0> to return to the Medium
Resolution Menu. To freeze the
current high resolution image, the
< 0> key would be used from the
Medium Resolution Menu to exit
to the Main Menu. Each high reso-
lution image has twice the resolu-
tion of the medium resolution im-
age and represents about Y« of
the area of the medium resolution
display.

The Main Menu PHASE option
is used to properly phase an im-
age that has been loaded using
the 240 or 120 Ipm routines.
Phasing is accomplished by mov-
ing the entire block of image data
(380K) in to memory. Having the
display oriented properly, all the
other display options will continue
to display the image in the same
way.

The final Main Menu option is
the FAX OUT routine and, if se-
lected, will cause the Fax Menu to
be displayed (see Menu 5).

Fax Output

This menu provides
a whole range of FAX
output options to
archive the pictures. It
takes advantage of the
fact that the image in
the computer memory
is essentially at full-res-
olution. Regardless of
its original source, the
WEFAX RECORD/
TRANSMIT options
outputs the image in
memory in the WEFAX
format where it can be
recorded on tape or
transmitted over a
phone line or radio link.
This provides a very
nice method for storing
pictures on a file tape
since, on playback, the
AUTO WEFAX option
can be used for an au-
tomatic review of all re-
corded images. This
option requires a very
simple interface that
will be described next
month.

The SMARTFAX op-
tions all use the very
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simple FAX recorder described
in the WEATHERSAT column
for September and October of
1987. The full-frame options
prints the entire picture while
the high resolution option will print
the last high resolution quadrant
displayed from the High Resolu-
tion Menu. In effect, either option
can be used to obtain a per-
manent fax printout in just a few
minutes.

The SMARTCRT option does
for CRT display what SMARTFAX
does for FAX. The display ter-
minal, to be described in two
months, iIs much simpler than a
dedicated CRT display, and it is
useful for getting high quality pho-
tographic prints from the image in
memory.

The ALDEN option provides
base band video oulput to the
Alden Weatherchart Fax record-
er, reviewed in the October 1987
issue of 73 Magazine. Although
this recorder is designed strictly
for 120 Ipm weatherchart display,
the computer can format the im-
age in memory to provide for qual-
ity printing on this machine (see
an example in the October 1987
WEATHERSAT column).

Test Routines

Although not listed on the Main
Menu, two additional useful
routines are buried in the soft-

ware and accessible when occa-
sionaily needed. The first of these
is a digital oscilloscope display
which is enabled with the use of
the period (<.>) key from the
Main Menu. When activated, this
routine clears the CoCo screen
and displays an oscilloscope-like
display of the video levels at the
computer input. This display rep-
resents a 500 msec interval (one
METEQOR or NOAA line or two
WEFAX lines) and lets the user do
a precision job of setting video
contrast for optimum display with-
out the use of an external oscillo-
scope. Use of the < CLEAR > key
will restore normal Main Menu
display and the “‘scope’ routine
will not alter any image data in
memaory.

The second "‘buried” routine,
activated by using the slashbar
(</>) key from the Main Menu,
will cause a grayscale to be
passed to the video display. This
is the same grayscale posted on
power up and is useful for op-
timizing monitor brightness and
contrast, as well as setting the
proper f-stop for photograph-
ing the TV monitor display. Since
this grayscale is generaled by
the computer, it does not alter im-
age data in memory and the origi-
nal image can be re-displayed us-
ing the Main Menu DISPLAY

option.

Future Developments

At the start of this discussion,
| noted that there would be no fu-
ture upgrades of this particular
software package. Some future
developments are in store. A disc
version of this same software
package for the CoCo is presently
being debugged. The program
has all the features noted here
with the addition of the ability to
save and load images from disc.
This will be a floppy-based ap-
proach for reasons of cosl effec-
tiveness. Since each image repre-
sents 380K of data, a hard disk
would seem ideal for bulk storage.
Unfortunately, a 10 meg hard disk
will only hold about 26 pictures
and will set the user back $400-
500 or more for a CoCo compat-
ible drive and controller. In con-
trast, a complete double sided
floppy system will cost less than
$200. Although each disk will
store only one image, at less than
$1 per disk, a $400 investment will
let the user store 200 images! Ac-
tually, of course, there is no upper
limit to the number of floppy disc
images the user can file away. Re-
gardless of the number in ques-
tion, it is far cheaper to do it with
floppies, not to mention the fact
that a drive crash will not destroy
the entire file of images.

Picture of the Month

This marvelous im-
age was pulled from
my files, having origi-
nally been supplied
by Bob Popham at
NOAA. This image was
obtained at 18:35Z on
11 February 1975. It
represents the first
image from SMS-2
(Synchronous Meteo-
rological Satellite), the
prototype for our pres-
ent GOES system. It
was the pictures such
as this, that spurred
many of us to make
the difficult transition
from VHF to S-band
(1691 MHz), something
we take for granted
today!

*References to WSH
refer to the Third Edi-
tion of the Weather
Satellite Handbook,
available from
WB8DQT at $15.00 per
copy. Outside of the
U.S., please include an
additional $1.00 for

postage.
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wiring and circuit
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Figure 12. DTMF [-16 decoder module.

Continued from page 29

Near the trace junction of U102 pins 3 and
S5, cut ‘2" from the foil trace connection be-
tween this junction and U103 pin 1. Leave
trace connection between U102 pins 3 and 5.

Prepare two, %" small insulated wires.
(#30 wire-wrap or equivalent) by stripping
|.16" insulation from each end. Carefully tin
¢ach end with solder. Tin each end of the foil
traces with solder.

Connect one of the wires from U103 pin |
trace to U104 pin 4. Leave IC socket pin hole
open for later installation of IC socket. Con-
nect the other insulated wire from U103 pin
23 trace to U102 pin 5. Again, leave the IC
socket pin hole open for later installation of
the IC socket.

and the adjacent
ground foil.

Finally, refer to the
foil layout (upper left) on Figure 10. Those
who want to take advantage of the saturated
collector of Q1 for relays, LEDs, etc. should
connect a wire from that collector to the hole
representing the fifth position from the lower
left of the card edge (see dashed line).

In Closing

Hornblower is designed to be limited only
by the imagination of the user. It’s virtually
impossible to detail all Hornblower appli-
cations. One word of caution: Do not put a
high voltage across the Hornblower. Use low
DC control voltage when using Hornblower
for control of AC devices, or devices using
DC voltages greater than Hornblower's

(Q)Laew
., dUNCTION BOM X
HORNBLOMER | ; B
BLOMER - | ; —t: | | A
o e S B ] L 120uAC
l =t GHD
CIRCULIT
,__]'7 BRE AKER ‘T
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.
Figure 13A. 120 VAC wiring diagram.
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Figure 13B. Typical analog switch control circuit.

source voltage. For example, do not use
small circuit board mounted relays to switch
120 VAC circuits. Instead, mount a separate
relay with suitable insulation specifications in
a separate enclosure. See Figure 13A and
13B.

My prototype Hornblower has so far given
me totally reliable service.

Hornblower’s application development has
been slow, but well worth it. Anyone fond of
“‘warming up the iron’" will find this a de-
lightful project!ESl

OSL Cards

* W2NSD/1

——— T T e S S S

W2NSD/1

Reverse

OSL Cards

S W B
L1100 @ $8.97

1250 @ $§19.97

LS00 @ 3$39.97 _ _ T
Postage and Handling $1.00

For FIRST CLASS MAIL add an additional
$1.50 for prompter delivery.

Style X

OSLs

Now you can get the highest quality OSL cards without

Style Y
=

Style:
Quantity:

Please print!

spending a fortune! We put these cards on our press as filler
between jobs; it gives the pressmen something to do and lets
us print QSLs for you at an absurdly low price.

Not that we skimp: All three styles are produced in two
colors (blue globe or satellite with black type). At these
prices, you can start the new year out right by QSLing all
those disappointed hams who've been waiting for your card.
Tell 'em the card was printed by Wayne!

15

Name
Address
City

AE
Card #

L1 VISA

Call

State____Zip____
Check/i MO

Exp. Date _____

Maul your order to 73 Maganne, WGE Center, Peterborough NH 03458, Attn: Uncle Wayne. I

I O TN R

Permission granted to photocopy
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Number 25 on your Feedback card

ABO VE AND BEYOND

ON THE ROAD

Is it July already? Time sure
flies when getting ready for the
summer contest season. As of this
writing, three of the ARRL Spring
Sprints are now history (144, 220
and 432 MHz), and activity levels
have been high. | decided to have
some fun during the 220 Sprint by
going portable with the IC-375A
and one of the new Tonna 11-ele-
ment yagis. Everything was
stuffed into my Honda, along with
a Mirage C1012 amplifier, keyer,
portable masting, compass, clock
and logbook.

The “scheme’ (as they say in
England) was to drive up to an
area just northwest of Hazleton,
Pennsylvania, find an appropriate
high spot and operate from grid
square FN 11. Activity from this
grid has been sparse, with only
one regular operator aside from
the major VHF contests. | ob-
tained topographic maps of the
area and found several potential
sites—-all easily accessible from
major roads.

The first mistake | made was
leaving too late. Since the sprints
run from 7-11 PM local time, it
would have been very smart to ar-
rive at the site by 6 PM or 6:30 PM.
This in turn meant an easy set-up
with lots of daylight left. A great
plan-except | left my house at
6:20, over 90 minutes from my ulti-
mate destination. Well, no prob-
lem there. I'd just make some con-
tacts from the car.

Unauspicious Beginning

Twenty minutes into the trip, the
IC-375A suddenly shut off com-
pletely-dead to the world. After
pulling into a nearby truck stop, |
removed the covers and did some
poking around. No blown fuses to
be seen anywhere! After some
prodding, the rig did fire up, but
with a severe RF feedback prob-
lem. Some more poking around
somehow cured it and the IC-
375A sprang back to life.

By this time, I'd gobbled up al-
most 20 minutes and almost
scrubbed the mission (which, in
retrospect, would have been
smart) but set out on the Pennsyl-
vania Turnpike for parts north. Af-
ter driving the better part of an
hour, | was but 15 miles from my
destination when the bad news
came via WA3AXV: Yes, FN 11

VHF and UHF Operation

was on the air. Great. No point in
continuing that way, and besides
it was getting quite dark. A quick
glance at the map and | detoured
back towards the Pocono Moun-
tainstotry and find asite in FN 21.
Not as rare a grid, but better than
nothing!

After a lot more driving, | finally
picked a roadside turnout atop a
2000+ plateau and set to work. It
was now 8:45 PM, and | quickly
erected 15 feet of masting, along
with the Tonna yagi and a short
9913 pigtail. The Mirage C1012
was wired in the line and the IC-
375A promptly went berserk due
to some strange RF feedback
loop. Extremely frustrating! The
amplifier was shut down but the
preamplifier proved useful as |
proceeded to log 20 contacts in
the next hour, with the spread
over a half-dozen grid squares.

Mission Aborted

Around 10 PM, dark clouds
rolled over and high winds kicked
up, threatening to send the Tonna
back to France via air mail! Discre-
tion being the better part of valor, |
lost no time in artfully kicking over
the masting, completely tangling
myself in the guy lines in the dark-
ness. After wrestling with rope,
coax and the stiff breeze, every-
thing was stuffed into the Honda
and the tailgate slammed shut. (I
still haven't found my logbook!)
The outside temperature had
dropped to about 35 degrees, so
out came the extra jacket and a
thermos of hot chocolate.

Home never looked sogood as |
rolled in just after midnight,
swearing up and down I'd “never
do this again’’ as | always do after
a grid trip. Want to know a secret?
It really was fun seeing some new
countryside and surprising every-
one who thought | was home in
FN20. Besides, | stopped in atone
of these vacation homesites and
boy, what a great deal | got on 2
acres with a lakefront view...

Beacon Update

The ARRL VHF-UHF Advisory
Committee (VUAC) has recom-
mended by a 15-1 vote, that the
Membership Services Committee
study the possibility of new seg-
ments for automatic beacon oper-
ation. This information was men-
tioned in the May issue of QST,
and | have obtained information
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from the League regarding the
proposal in detail.

Basically, there is a movement
to shift automatic beacons on 2
meters and above, away from
their present allocations, to avoid
interference to EME operations.
According to the League, many
seasoned VHF/UHF weak signal
operators have filed comments
stating that such beacons also in-
terfere with the National Calling
Frequencies from 144 through
1296 MHz. | have not seen any of
these comments other than those
filed by Chip Angle N6CA. He as-
serts that beacons do interfere
with moonbounce activity and in
many cases run more power than
is required for the propagation
path.

The FCC-defined beacon sub-
bands are (Part 97.87 (e): 144.05-
144.06 MHz, 220.05-220.06 MHz,
222.05-222.06 MHz, and 432.07-
432.08 MHz. No FCC regulations
exist at this time to govern bea-
cons above 450 MHz. The ARRL
VUAC proposal would shift bea-
cons according to the following
table:

144 275 to 144,300 MHz
220.275 to 220.300 MHz
432.300 to 432.400 MHz
902.300 to 902.400 MHz
1296.300 to 1296.400 MHz
2304.300 to 2304.400 MHz
3456.300 to 3456.400 MHz
5760.300 to 5760.400 MHz
10368.300 to 10368.400 MHz

The Membership Services
Committee has been asked to
present its findings to the ARRL
Board or Executive Committee in
July. MSC has also been asked to
consider whether or not to petition
the FCC to incorporate the
changes above 450 MHz in Par
g97. (At the moment, no such regu-
lations govern beacons above 450
MHz.)

How do you, the reader, feel
about this proposal? | sensed con-
siderable objections at the April
meeting of the Mt. Airy VHF Radio
Club, many of whose members
are active on microwave frequen-
cies and have built and operate
beacons. The consensus was that
what might be a "“West Coast”
problem wouldn't necessarily be
so in this part of the country. In-
deed, |'ve yet to hear any com-
plaints about beacon operation
with regard to EME and calling fre-
quencies (which, for the record,
are in every case at least 20 kHz
higher than the upper beacon
subband limit).

Most operators felt that things
were best left alone, especially on

902 MHz and above. In many cas-
es, having the beacon close to the
calling frequency allows a quick
check of propagation without hav-
ing to jump up the band 300 or so
kHz. Also, operators use beacons
on 902, 1296 and 2304 to resolve
their actual operating frequen-
cy...l certainly do on 1296! Anoth-
er point to consider: It makes
sense to have the beacons situat-
ed as low as possible within each
band as the MUF creeps higher
during enhanced conditions.

Whatever your opinion, please
convey them to John Lindholm
W1XX who heads the Member-
ship Services Committee! Or,
contact the local ARRL official
(preferably Division Director or
Vice-Director) as soon as possi-
ble. While changes might be nec-
essary to accomodate 2 meter
EME users, I'm not totally con-
vinced of any problem on 220 and
432, and see no good reason to
make any changes at 902 and
above. The activity levels don't
support such a change-at least
not in this geographic area.

Coming Attractions

Next month, I'll have a full re-
port on grid expeditions for the
902, 1296 and 2304 MHz Sprints,
and hopefully they'll be somewhat
more successful than 220 was! Al-
s$0, a sneak preview of the new
Yaesu FT-790R 70cm portable
(companion to the FT-690R and
FT-290R 6 and 2 meter units), just
released by Yaesu in time for Day-
ton. | still maintain these are the
best VHF/UHF radio values
around...a portable, mobile and
base station all in one package at
an excellent price.

Perhaps I'll be fortunate
enough to work some readers as |
go on a few DXpeditions this sum-
mer. The CQ WorldWide VHF
WPX on July 16-17 will see me
tripping through FN14 and FN24
in upstate New York, working 50
through 2304 MHz. The August
UHF Contest will see a trip to ei-
ther FN23 or FN34 for microwave
operation, and it should be fun.

Whatever seems intriguing...
now’s the time to plan it, and
get that new antenna up... install
that new transverter... build that
new preamplifier... or go grid-
hopping. Remember, all of the
summer contests offer seperate
competition categories for QRP
Portable stations, and at least
two offer trophies for the effort
(June VHF QSO Party and July
CQ VHF WPX). Why not give it
try? See you in August...Above

and Beyond I8
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Number 26 on your Feedback card

Marc I. Leavey, M.D, WA3AJR
6 Jenny Lane
Baltimore MD 21208

Eleven Years of
RTTY Loop!

This column is now entering its
twelfth year of publication. | thank
each loyal reader for allowing me
to present the news of radio
teletype and digital communica-
tions in what has hopefully been
an informative and entertaining
blend.

This coming year's Loop will
see added topics covered, such
as an increasing emphasis on the
world of digital communications
other than five-level Baudot. Many
readers have expressed an inter-
eslt in learning more about basic
computing—this column will soon
cover some of the basics of this.

PClone RTTY

A few months ago, | mentioned
radioteletype for the IBM™ PC and
PClone series, and hinted that an
old friend had produced a new
gem worthy of appreciation. This
friend is Clay Abrams K6AEP, and
the gem is a likely successor to
the CoCo NRTTYCW program, a
new work co-authored with
Michael Meeks WA4VEF called
“CPR."” Running (C)W, (P)acket,
and (R)TTY, this reasonably
priced software may be just the
ticket for the amateur wishing to
getl onto radioteletype with a
PClone and a “'smant’ interface.

The choice for the amateur
wishing to get onto RTTY with a
computer is a simple one: soft-
ware or hardware? Software may
be inexpensive, but often lacks
sophistication and flexi- bility.

Hardware solutions are more
expensive—a good smart inter-
face such as the one used here is
about $300. That buys a box, how-
ever, that can bring signals out of
the mud, and allows in- credible
flexibility and features, often with
the assistance of a front-end pro-
gram such as CPR. All serious
RTTYers should try to set the
money aside for a smart interface.

CPR

CPR is set up to use a variety of
interfaces, with information pro-
vided for the AEA PK-232,
Kantronics UTU, KAM and packet

Amateur Radio Teletype

controller, and Tono Theta 777,
Data is given for how these inter-
faces are configured.

Documentation is a 23-page
manual on the disk, printed out
with the "PRINT CPR.PRT" com-
mand. The file is full of little for-
matting codes that, on an Epson
compatible printer, produce in-
dents, bold face, underlining and
the like. Hopefully, future editions
of this manual will appear in
straight ASCII without these
codes. This way, they may be
printed by other printers without
problems, as well as viewed on
the screen with TYPE or LIST
commands. Formatting aside, the
manual is thorough and covers
the program fully, as well as in-
structions on customizing the files
used to interface with the RTTY
modem.

Clay even supplies a public do-
main editor, FRED, on disk, which
IS less clunky than EDLIN. This is
useful for those who don’t have a
word processor they feel comfort-
able running in ASCII (non-docu-
ment) mode.

CPR can operate in a variety of
modes to best suit particular oper-
ating habits. A dumb terminal
mode is provided for the classic
“‘glass Teletype" look, as well as
a more useful split screen. Since
the program operates through a
multi-mode interface, all digital
modes are normally supported, in-
cluding RTTY, packet, and AM-
TOR. along with CW.

Transmit or receive buffers are
supported, which may be up to
640K long! Not only may data be
stored, but one can look at what's
in the buffer while it's still receiv-
ing data. Single function keys can
enable the sending of ten station
buffers, each of which can hold
twenty characters. This is useful
for calls, IDs, and the like. If that's
not enough, there are ten variable
length (up to 64K) buffers that may
be loaded off disk and transmitted
directly.

The user has nineteen defin-
able function keys at his disposal.
He may also specify the colors
used in parts of the program, to
help him identify various data
fields. There's even a series of
help windows that can “"pop up”
during split screen operation 1o
describe all functions of the pro-
gram.

Clay took a drubbing with the
CoCo program as copies were cir-
culated around to friends and
neighbors. This friendly sharing
was one of the reasons he was
reluctant to re-enter the amateur
software market. With CPR, he
has put at least one fly—a very
large fly—in the ointment. The
registered user's name is hard
coded into the program and ap-
pears on the screen when the pro-
gram is booted. My name on my
registered copy is well hidden—I|
was unable to find where he had
stashed it. Who wants to advertise
they're illegally sharing their
ware?

Looking Back. . .

Many readers continue to ask
about previous columns. An up-
dated index of RTTY Loop cover-
ing the first eleven years is avail-
able. Simply send a self-
addressed, stamped envelope
with postage for two ounces and
specify the RTTY Loop Index. Al-
so still available isthe CoCoRTTY
program from the January 1988
column. I'll send that along for a
disk, $2, and a self-addressed,
stamped mailer.

PClone owners should also
keep in touch. | have a line on
some of the PD RTTY programs

“All serious RTTYers should try
to set the money aside for
a smart interface.*’

The program is available from
Clay for $30 (US or CDN), with $3
for shipping and handling for for-
eign orders. Drop him a note at
1758 Comstock Lane, San Jose,
CA 95124. Be sure to mention
RTTY Loop.

Looking Ahead. ..

Now, it's the readers’ turn—
what do you want to see? There's
a plethora of topics. | could start at
the bit/byte level, including such
wonderful things as hexadecimal
arithmetic and what's a 150 ns
chip, anyway? There's also plenty
to say about interfacing and
RS-232. How

from bulletin boards. For the same

arrangement as above, I'll send
along interesting PC files as they
appear.

Electronic mail is always wel-
come, either via CompuServe
(ppn 75036,2501) or Delphi (user-
name MARCWAS3A.JR). Please be
patient for the reply. Send USPS
mail at the above address, always
enclosing a SASE.

Next month, a fancy com-
mercial program to look at, and
perhaps a peek at the National
Bureau of Standards in your back-
yard. Interested? Don’t miss the
August RTTY Loop!E8)

about a discussion
on why TV pictures
don't look as good
as computer moni-
tor images? The
range is indeed
broad, so here's
the proposal: | will
set aside an area—
called ''Byte Bin,"
or “Computer Cor-
ner’'—to address
these topics. Drop
a card or E-mail to
the addresses list-
ed below with
questions pertain-
ing to this. A reader
should do this also
if he feels he can
clarify a complex
and oft-touched
upon topic, so that
all the readers—

10FT
CR-30
ILLUST.

Design Co. lsd.
ROOF TOWERS!

A size to fit your needs

D

CR18 6ft. $139.00
CR30 10ft. $239.00
CR45 15ft. $3459.00
BEARING  $ 39.00
(prices do not include shipping)

1-800-255-7020

CA 818-888-4927

Constructed of high quality
aluminum with galvinized
steel bracing supports. Over
20 sq. ft. of antennas!
Guying is required.

ORION HI-TECH
P.0.Box 8771,

Calabasas, CA.
91302

me included—can
benefit from it.

CIRCLE 167 ON READER SERVICE CARD
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Number 27 on your Feedback card

Mike Stone WBOQCD
P.O. Box H
Lowden, lowa 52255

Can ATV be digitized? Of
course it can. Video digitizers are
available in the marketplace for
just about any home personal
computer at a reasonable price.
Some computers like the IBM PC
(and Clones) have several to
choose from at different resolu-
tion values. Bill Brown WBBELK of
Findlay, Ohio, and his brother Jeff
have been enjoying videotaping
Fast Scan TV pictures and then
running the taped image through
a video digitizer for the Radio
Shack TRS80 Color Computer to
produce excellent hard copy print-
outs! It is fun to do this and cap-
ture that memorable long dis-
tance Ham-TV QSO for your
paper scrapbook.

The television signal itself can
be digitized to some 56K with a
good displayed image. Unfortu-
nately, this type of gear is too cost-
ly for the common ATV shack.
Bruce Brown WASGVK of the
Metrovision ATV Club in the
Washington, DC, area can give
details on what tests the Navy has
conducted on Digital TV. In
Japan, there are now TV sets
available that digitize the TV sig-
nal itself. This enables a viewer to
watch one program while keeping
track of one or two other channels
at the same time.

Slow Scan TV of course has
been digitized for many years.
The days of burning images on
P-7 tubes are long gone, and qual-
ity images sent on SSTV in color
now rival real time TV. Clay
Abrams K6AEP in San Jose, CAis
already experimenting with a
high-resolution digitized system
using something much different
than CGA or EGA monitor display
standards. While the ROBOT
1200C continues to reign the
SSTV world with the best pictures
for the money, computers and
their software are quickly catch-

Ing up.

ATV in Space

Interest in narrowband TV tech-
niques has renewed here in the
USA again, and a few brave Ham-
TV souls are playing with reduced
bandwidth methods that might
end up even on a future Space
Shuttle. The present NASA ATV
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proposal, written by NSAB, under
the auspices of the Motorola ARC,
does not allow the majority of
Ham-TV Amateurs here in the
USA, let alone the world, to work
any future Shuttle Flightonthe TV
mode. Henry B. Ruh KB9FO of the
Chicago PATC Group now has an
alternative NASA ATV proposal
before NASA and League Offi-
cials, which describes a narrower
bandwidth TV mode that looks
more promising than the Motorola
proposal. Henry's entire proposal
was printed in the March/April
1988 issue of The SPEC-COM
Journal. See sidebar for a sum-
mary of the proposal. Comments
have looked encouraging from
NASA officials and even NBC Sci-
ence Reporter Roy Neal KEDUE
commented in a return acknowl-
edgement letter to KB9FO on
March 24th . . . "'l think you have a
major plus in your thinking. It is
something many hams can han-
dle. You might keep in mind that
the great majority of hams are not

interested in ATV . . . But NASA is,
and the future of ATV in manned
space may be very dramatic.

Keep me posted.”’

Skeleton-Slot Antenna

Included in this month's ATV
column is a drawing of a Skeleton
Slot dual-beam antenna cut for
ATV by W4LUB. It can be mount-
ed vertically or horizontally. Note
the 7-inch dimension setting in
Fig. 1 between elements and con-
struction all out of PVC pipe for
the support mast. Hooking into
the beam couldn’t be any simpler
as shown in Fig. 4. Element
lengths for the 10 elements are
also depicted. The reflector is
made from V2" hard drawn copper
tubing with sweated elbows. This
design was published several
years ago in “A5" or SPEC-COM
and has been built by many FSTV
UHF enthusiasts around the
country. The system has good
proven gain and sufficient band
width to handle the wideband ATV
signals. The simple design should
not be substituted however, for
the better, longer, higher gain DX
arrays. Thanks W4LUB and
WB4AQOH for the submitted infor-
mation.

Those of you who have the
popular Radio Shack TRS80
Color Computer should send us
an SASE for our latest Amateur
Radio Software catalog. The new
revised May catalog has a lot of
changes. The biggest change has
come in the popular COCORADIO
“interfaceless’’ disk package.
Version 8.0 is out and everything-
| mean everything (SSTV, FAX
and all)—is now on just one single
disk! ($49.95). Free updates to
those who are registered users
($3.00 asked for return mailing).
Return only your main operating
disk. not the SSTV and FAX
picture disks.

ATV Special Events

As | typed this column on Easter
Sunday April 3rd, our local ATV
gang had a ball this evening. We
had our regular FSTV NET in
conjunction with a bigger FM NET
on 146.28/88 MHz. At about
9 PM, Matt NOGIK who works at
KWQC-TV Channel 6 (NBC) in
Davenport, broke in on one of our
10 computer screen 910 MHz link
channels and said, ''Hey fellas
watch my special show from the
Newscenter. The show begins
at 10 PM!™
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ATTENTION HAMS!

VIDEO WITH OUR NEW TX23-1 -

Did you know that you as well as all classes of
licensed amateurs can easily transmit live action

color and sound video just like broadcast TV with our 8 D o ' i R ﬁ
TX23-1 transmitter. Use any home TV camera and/ /[ b \
or VCR, computer, etc. by plugging the composite SUCTION CUE MOURT “‘“‘“";g':'f’*’
video and audio into the front 10 pin or rear phono A R O rhse prodinets ave 4-OKT
-, i IDEAL FOR APARTMENTS OR OFFNCES -
lacks- Ca" urwrﬁe nﬂw furuurmmPIEtEchatahg Mount thi antenna to vyour window for the EEFF EI’GHAL INTEHSIF'ERS
including downconverters, transceivers, linear For s Wolow Misons 1.7 1 T 40 ohly T Priced from $20. *
amps, and antennas for the 70, 33, & 23cm bands. 300 MR Go “taseleli” 2029 MMe ik e 0 0] a S RINNG S4D\FOR TOUR
warrs' Complete with [5° of RGS8 coan and choioe of RECEIVER OR SCANNER'
PL259, BNC, Motorola or F connector (specifly conmector H 1i. Swaie of the Art in
Only when orderog) R e

Maks small anreanss perform

" Ultimate Mobile Speaker | 5%

Fully Assembled and BUILT

Only $29. % TO LAST!
. 110 VAC ar 12 YDC piwred”
MOUNTS TO - VHF/UHF or MF/HF available'
GLASS WITH

- Many models' Send for specy!

SUCTION CUPS!

Finally a speaker you &an
put where YOU want it!
Fiace i near yoor ear for fing
armchair copy, even in your car!

TX23-1 one watt ATV transmitter crystaled for 1289.25

MHz runs on 12-14 Vdc @ .5A. PTL T/R switching. Specially designed suction cups hold for weeks yet
- : g remove emiily for storage. Complete with 5° cable and
7x7x2.5". Transmitters sold only to licensed amateurs for cither Mini or Sub-Mini plug (specify when ordering)

legal purposes verified in the latest Callbook or with copy
of license sent with order.

(818) 447-8565 m-tGam5:30pmpet, Wim @O
P.C. ELECTRONICS Lt

2522 Paxson Ln Arcadia CA 91006 Marvann (WBGYSS CIRCLE 291 ON READER SERVICE CARD

dd ¥3 Shipping,/ Handh
ELECTRON PROCESSING. WC AL5S Sl Hiaing
s N GLU ! 1
@) MEDFORD, NY 11763 | order ‘any. producr (except software) from
(516) 764-9798 EPI and if not satisfied return it within 13

days for a full refund (less shipping/handling)

SEND FOR MORE DETAILS! U'S MADE!

Explore All The Fascinaling THE WORLD Is Yours For Only $5.00

Possibilities 01 Packel Radio!

The number of packet stations in the U.S. has grown at an average
rate of 2000 % a year for the past five years. Find out why packet is
the fastest growing mode of ham radio, and learn how you can
become a packeteer!

The Packel Radio Handbook
by Jonathan L. Mayo KR3T

gives you a minicourse that includes:

ethe development of packet radio

*how to combine packet with other HANDBOOR
areas of amateur radio in civil
defense communications

etraffic handling

emodulation methods and
networking principles

ethe use of protocols, AND MORE!

. Yes, places you've never even heard of! Nearly 400 DX countries
PACKET RADIO gleaned from the Awards Lists of dozens of IARU members—more
countries than any other map available anywhere! ARRL's DXCC
map doesn’t even come close!

73 Magazine offers readers our giant DX Map of the World for the
absurdly low price of only $5.00 plus $1 postage & handling.

order now....

Please Print!

- WEET

You'll want to join the packet e

bandwagon after reading KR3T’s fact-filled Packet Radio Hand- Name Call

book! Order your copy now!

e e e R e N T, S I R R 7 Address

| THE PACKET RADIO HANDBOON |

| $14.95 | Ciny State Lip

| Please Print. |

I Name Call ' AE 1 MC 1 VISA ! Check/Money Order
' Address :

: City State Zip l Card# Exp. Date

|| C'_mﬁ sl =i Ef";‘i;””“e" s '[ Mail your order to 73 Magazine, WGE Center, Peterborough, NH 03458
;_'_*_______u______r'p'_ _____ ] Attn: Uncle Wayne
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i dozens of articles about the bene-

- TO FIT MAST ,—BOLT TOGETHER WITH =i | fits and pitfalls of these systems in

i i g 3 ” \J the past. If you or a group of Ama-

@E TUEING 1™ LOME L SN tel.!rs_ IS seriously interested in

o™ PO Ve FIT ON 3/4" PVC) building up such a system or

SCREW IN TUBING TO wants to find out how to build an

VLR SECURE DE. ATV Repeater, | would suggest

ELEMENT LENGTH -— /2" HARD DRAWN that spending $10 and obtain-

EL# | LENGTHNCHES) E?EB:H"H Ralph Wilson's newest reprint

| 10 14 ! booklet #101, ATV Repeaters. He

: :EE 15472 ali also has another new booklet out

s 034 = Q CONDUCTOR BOLT AND SOLDER entitled Microwave Guide by Mike

L -\ 70 TUBING Veldman WDOCTA #112 (same

7 178 NOTE - price). Ralph's address is ESF

S s INSTALL DE BEFORE | Copy Services, 4011 Clearview

10 I3 172 Flignt dpialte Drive in Cedar Falls, lowa 50613.

ELEMENTS MADE FROM 36" LONG STAINLESS ! Finally, USATVS Member Ray

STEEL WELDING ROD APPROX. 3/16" DIAMETER T 3/4 Stevens W2BYO writes that he is

SR 9T FEOR NSNS 3 COAXIAL willing to buy one of the neat little

Salic Mitsubishi Visitel Phoneline SSTV

Figure 3. This figure shows the mast/beam Converters if others will and get

connector. Table gives element lengths. O ] 1 on 20 meters to exchange the

-—lml"—-l quick 5.5 second B/W pictures.

e hooked up to the control yearjust The converters were mentioned in

room and camera feed, and we (o keep COST OF MATERIAL FOR BEAM IS LESS THAN $15.00 the February and March/April is-

got to see all the activity behind interest _ ) sues of SPEC-COM and the Janu-

the scenes (anchors off camera, up. April g:ﬂg; E:;: Driven element for the Skeleton-Slot Dual Beam ary 1988 New Product listing in 73

weatherman standing in front 16th we 3 Magazine. Contact Ray at P.O.
of chromakeyed background, had our 3rd annual ATV T-HUNT. to blame for snowy pictures on  Box 235 in Wellsville, NY 14895.

etc.). All commercials and other Our contest is a video TV image your screens night after night. Well that is about it this month

station facility IDs were edited out,  signal hunt only, with no RF snif-  With Field Day approaching, what Ham-TV fans! | hear that there has
so we only saw legal material just fers allowed, and the winner in  befter way to promote the ATV to been a drop recently in the num-
like anyone would see from a re- each year’s contest automatically other hams than to include FSTV  ber of votes for the ATV column in
mote camera. It was really neat, becomes the hidden rabbit in the and SSTV in the club station? 73 on the Reader Service cards.
and some of us taped the event. next year's event. Those who live In addition, building an ATV re- Please, let's keep this unique and

It is important that all ATV in ""dead” or inactive ATV areas mote transmitter system (not nec- important momentum going for a
Groups or Clubs plan some sortof  with amateurs who have gear sit- essarily a repeater) is a great way  National ATV column each month
special event a couple times per ting around have only yourselves to boost activity! We have written in 73!. . . WB0QCD

ATV in Space

Missions to Allow Worldwide
Participation by Henry Ruh
KBSFO. Forward comments to
him at 540 Oakton Street, Des
Plaines, IL 60018.]

Objectives

Amateur television on future
space missions should foster in-
ternational interest and partici-
pation well beyond the six thou-
sand hams who now enjoy this
mode. Reducing the technical
requirements and equipment
costs for ATV participation
would significantly increase the
pool of ATV users. Increased in-
ternational participation would
promote technical advance-
ment as well as international
goodwill on a greater scale than
possible now.

Current Proposals
Several groups, including a

Shuttle and the Space Station.
These proposals have various
advantages, but their short-
comings should be addressed,
as well.

In particular, the Motorola
proposal concludes that 439.25
MHz would serve as the best
frequency of operation. A full
bandwidth ATV system for
space operation would require
1500 watts PEP output into a 17
dBi gain antenna. This power
requirement would immediately
limit the number of participants
largely due to amplifier cost.
Further, assuming 30% trans-
mitter efficiency, 1500W PEP
output would require 4500W
input, a power level not allowed
by current FCC regulations. The
proposed 439.25 MHz frequen-
cy would also be subject to in-
terference from FM repeaters,
and many countries with only

the signals would be partially
out of band. The only choice
for international space ATV
communications that is sub-
ject to the least interference is
434 MHz. The Motorola pro-
posal does not address ATV
transmissions on higher fre-
quency bands such as 902 or
1280 MHz.

By specifying only fully band-
width NTSC-format video
transmissions, the Molorola
proposal excludes two thirds of
the potential participants, since
most other countries use
PAL and SECAM video signals.
These systems are not com-

‘patible due to different scan

rates and color subcarrier fre-
quencies. Monochrome trans-
missions would allow all sys-
tems to receive images with
unmodified or slightly modified
monitors.

~ [The following is asummary of  Motorola-sponsored ATV club, 10 MHz allocation on 70cm  Narrowband Techniques
Proposal and Issues for Ama- have proposed methods for (430-440 MHz) would not be Considering the bandwidth
teur Television on Future Space  operating ATV from the Space able to participate, because limitations imposed by many

countries on 70cm, narrowband
TV (NBTV) techniques should
be considered. NBTV would re-
quire only 2 to 2.5 MHz band-
width, which is suitable for full
motion black and white pictures.
Further, NBTV provides an im-
proved noise level, diminishing
effective radiated power re-
quirements by 3 to 6 dB.

FM modulation of the video
carrier would permit use of read-
ily available FM transceivers to
recover the audio information,
Users can also generate their
own audio subcarrier locally
with a low power oscillator for
whatever frequency is required
for proper reception. This sys-
tem is fully compatible between
NBTV and full bandwidth sys-
tems used internationally,
whereas the Motorola proposal
falls considerably short of the
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Aw right, a’ready! NOW, the popular electronics and amateur radio
books you've been hounding poor old Uncle Wayne for are here!
Now you can build up your hamshack library with these soft-cover
favorites. . .

PACKET RADIO
HANDBOOR

 The Packel Radio Handbook
by Jonathan L. Mayo KR3T
.. .an excellent piece of work. Well-
worth reading for both the experienced
and the new packeteer. . .the definitive
guide to amateur packet operation. ™’
—Gwyn Reedy WIBEL Only $14.95

e -'.-

* The l-tgllltf S Handbook ol Alﬂltlr Radio— 2nd [llllil
s by Clay Laster

Combines theory and practice 1n an
easy-to-understand format. and pro-
vides information for choosing and in-
stalling radio receivers and transmitters,
antennas, transmission lines, and test
equipment. 400 pages. 291 illustra-
tions $16.95

j:_ n

EFFECTIVE TECHNIOUES
“][gmmjﬁmxﬂwﬁ
B il -1 wﬁ

* DX Power:
Ellective Techniques
for Radio Amateurs

by Eugene B. Tilton K5RSG
256 pages, 10 illustrations  $10.00

« Secrels of Ham Radio DXing
Jrom Dave Ingram K4TW]

(Hard Cover only) 176 pages, 102 illus-

trations $12.95

TRANSMITTER
HUNTING

}O DIRECTION
rf-:t :?-H G SIMF LIFED

e Transmilicr Hunling: Radio

Direction Finding Simplilied
by Joseph D. Moell K§OV
and Thomas N. Curlee WB6UZZ
336 pages. 248 illustrations $17.95

* The Praclical Handbook ol Amalcur Radio FM &
Repeaiers

by Bill Pasternak WAGITF with Mike Morris WAGILQ,
Technical Advisor 532 pages, 337 illustrations Only $12.95

UNCLE WAYNE'S BOﬂI(SIIIflf

e The Radio Amaleur’s Microwave
Communications Handbook

by Dave Ingram K4TW]
176 pages, 87 illustrations $18.95

* The Digital Novice
by Jim Grubbs K9EI

Your guide to the fascinating worlds of
communication that have just opened for
thousands of amateur radio operators.
Now you can learn about everything
h from Morse code to the latest in packet
radio technology. $9.95

 The Commodore Ham's Companion
by Jim Grubbs K9EI

160 pages of useful information on se-

lecting a Commodore computer for the

ham shack, where to find specialized

programs, the Commodore-packet con-

nection, and more! $9.95

o Masier Handbook of 1001 Circulls—Solid-State Edition
by Kendall Webster Sessions

With this outstanding reference in hand, electronics hobbyists and

professionals will never have to search for schematics again. Com-

pletely updated, the book is thoroughly indexed and all 1001 circuits

are clearly illustrated. 420 pages. $19.95 soft cover or $28.95 hard

Mail your order to 73 Magazine, WGE Center, Peterborough NH 03458
Attn: Uncle Wayne

cover.
AN M = i A I g e W T T R B
| Uncle Wagne’s mlSlﬁl .Nﬂ' fﬂl‘l |
| 1 The Packet Radio Handbook $14.95 |
I ] The Beginner's Handbook of Amateur Hudm L Ry ) .. 81695 |
| 0 DX Power: Effective Techniques for Radio Amateurs . . . . .. $10.00 |
I [0 Secretsof Ham RadioDXing . . .. ... . .ooouvouizane . 81295 |
| [J The Practical Handbook of Amateur Radio FM & chtﬂters. $12.95 |
| 1 Transmitter Hunting: Radio Direction Finding Simplified - . 81795 |§
| 3_. The Radio Amateur’s Microwave Communications Ham:ihm*k $18.95 |
I [ The Dignal Novice tenedes $9.95 |
I 1 The Commodore Ham's Companion $9.95 |
I ] Master Handbook of 1001 Circuits—Soft Cover §19.95 |
| Hard Cover $28.95 |
| Add $1.00 for postage & handling '
| Total Enclosed '
| |
| Please Print! |
| Name Call '
|
I' Address .
y City State Zip |
| 1 AE L1 MC ' VISA _ Check/Money Order |
II Card # Exp. Date .:
| I




Number 28 on your Feedback card

AERIAL VIEW

Arliss Thompson W7XU
7314 SW 28th Ave.
Portland OR 97219

INSTALLING BEAM ANTENNAS

Fall is on the way, and the an-
tenna raising season is here.
Even now new towers are poking
their heads above the skyline,
waiting for their owners to adorn
them with arrays of aluminum. Un-
fortunately, more than a few hams
don’t know how to move their new
beam (which currently occupies
most of the back yard) from
ground level to the top of the tow-
er. This month's column offers
some ideas on how to safely in-
stall even large HF beams atop
towers.

Antenna News

the tower. Whoever is on the tow-
er should have the ultimate say in
what is to be done, since they are
in the position of greatest risk.

If the reader has never erected
a tower nor mounted a beam atop
one, | suggest participating in an
antenna raising parties for other
hams. Besides providing what will
probably be some needed mus-
cle, it's good training.

With those thoughts in mind, it's
time for the antenna raising.

Going Up

Of course, using a ‘'cherry pick-
er’’ is the way to fly, but few hams
have such resources. What are
the realistic alternatives?

Hams who own a free-standing

or crank-up tower

definitely have it over
those with a guyed
tower. Those with the
former arrangement
can assemble their
antenna on the
ground, and pull it in-
to position with the
aid of a gin pole or
pulley temporarily
mounted at the top of
the tower (Figure 1).
Attach the rope to the
antenna’'s center of

-

e

ol e

e

gravity, which should
also be the point
where the boom at-
taches to the mast.
Doing so will mini-

Figure 1. Raising assembled antenna on free-

standing tower.

Safety and Planning

Since some readers already
have a tower in place, | assume
they have a quality safety belt and
are aware of basic safety proce-
dures related to climbing towers. |
feel compelled to remind them,
however, of the need to be alert for
power lines and other hazards
that are a potential threat to not
only antenna and tower, but also
to life. In fact, it's a good idea to
have one person whase only job is
to stand at the side of the opera-
tion and be alert for accidents that
are about to happen. Also, before
ever leaving the ground, the
climber and ground crew should
have a firm plan in mind. In order
to minimize confusion, only the
ground crew leader should be
conversing with the climber(s) on
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mize the tendency of
the antenna to tip to
one end or the other,

although it may still
tend to rotate verti-
cally about the axis of
the boom. If addition-
al control of the an-
tenna proves neces-
sary (due to wind,
perhaps), lightweight
lines can be secured
to the boom as shown
in Figure 2. Be sure
that those ropes can
be removed once the
beam is in place. Al-
so0, make sure that
the rope harness for
raising the antenna
doesn’t interfere with
the mounting of the

ELEMENT O

5 e
L= ="]

BOOM

ELEMENTC

boom to the mast
once the antenna is
in place.

Antenna assem-
blers with small backyards may
not be able to lay out the fully as-
sembled antenna on the ground
prior to erection. In that event,
raise the antenna in sections and
complete assembly at the top of
the tower. This process is shown
in Figures 2 and 3. Figure 2 is
similar to Figure 1, except that in

mount.

Figure 3. Assembling antenna with PVRC

Trouble with Guys

Free-standing towers certainly
are convenient. Unfortunately,
they are also considerably more
expensive than their guyed equiv-
alents, so it's not surprising that
many hams find themselves with
guyed towers. Depending on the
circumstances, positioning any

‘“Before ever leaving the ground,
the climber and ground crew
should have a firm plan in mind.’”’

Figure 2, only half of the antenna
s being hoisted at any given
time.

If lack of space prevents
ground-level assembly of even
half of the antenna, | suggest
using the method shown in Figure
3. This uses the Potomac Valley

Radio Club (PVRC)

A

mount, described in
QST (March 1982,
pp. 28-29) and in re-
cent editions of the
ARRL Handbook.
Basically, the mount
permits the boom to
rotate 360 degrees in
two planes, thereby
allowing the boom to
be brought alongside
the tower for mount-
ing the elements. Us-
ing the PVRC mount,
it's possible to as-
semble large anten-
nas on the tower
even if obstacles on
the ground preclude
assembly of more

Figure 2. Raising antenna sections to be

assembled on tower.

than one element at a
time there.

sort of beam atop a guyed tower is
often difficult, particularly when
attempting to use the methods
shown in Figures 1 and 2. | have
used the latter method to success-
fully maneuver a large tribander
past several sets of guys and into
position at the top of a 70-foot tow-
er. If there isn’t good coordination
among the workers involved, how-
ever, it's all too easy to bend ele-
ments or otherwise damage the
antenna.

Temporary repositioning of the
obstructing guy wires is one solu-
tion to this problem, although find-
ing a suitable anchor point may be
difficult, or at least inconvenient.
Offsetting the uppermost guy wire
while installing the antenna, or al-
lowing it to go slack after tempo-
rarily attaching an additional guy
at a somewhat lower position on
the tower will, however, allow the
use of the PVRC mount on guyed
towers. Following that route per-
mits the installation even on large
beams on guyed towers when
ground space is at a premium.

Another method suitable for
use on guyed towers is the so-
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CABLE |

40-50
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100-150
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Figure 4. Pilot-catenary back-guy method of erecting antennas.

called pilot-catenary back-guy
(PCBG) system, shown in Figure
4. With this method, the antenna
rides into position while being sus-
pended from a pulley that rides on
the pilot catenary cable. A back
guy cable, 180 degrees opposite
the pilot catenary, eases stress on
the tower and mast. This method
requires the top set of guys to be
temporarily dropped to avoid en-
tanglement with the beam as it is
being raised into position. The
back guy and catenary, however,
hold the tower very steady during
the short time that it takes to raise
the beam. When using this meth-
od it will be necessary to have a
clear space on the ground large
enough for the fully assembled
antenna. The erector will also
need sufficient room to anchor the
back guy and pilot catenary ca-
bles. Typically, a horizontal dis-
tance equal to 150 to 200 percent
of the tower height is required. Ad-
ditional details on this method of
installing antennas are available
in Young's article on the subject in

The ARRL Antenna Compendi-
um, Vol. 1, pp. 144-145.

The tram system, and varia-
tions thereof, allows a beam an-
tenna to be raised on a guyed
tower without requiring even tem-
porary changes in the guy wires.
The basic arrangement is shown
in Figure 5. A pipe approximately
ten feet long is secured in a hori-
zontal position at the apex of the
tower. (One can use two by fours
or other lumber, if sufficiently
stout, in place of the pipe). Parallel
ropes run from either end of the
pipe (or 2 x 4) to temporary an-
chors at ground level. The ropes
are situated so that they lie above
the highest set of guys. The anten-
na is then placed on the ropes and
pulled into position by sliding it
along the ropes to the top of the
tower.

The ropes upon which the an-
tenna rides should be free of knots
to avoid having the beam snag-
ging during its ride upward. Attach
a light line to the boom for better
ground crew control of the anten-
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Figure 5. ““Tram’' method for installing beam on a guyed tower.

na as it is being pulled up the rope
track. Be sure this line is remov-
able once the antenna is in the air.
Alternatively, erectors can add a
third rope or cable lo serve as a
guide line, with some temporary
connections between the boom
and guide line to keep the beam
aligned with the track.

Walking up Masts

Attempting to "'walk up” masts
and hinged towers is a situation
that can arise at any time of the
year but is especially likely to oc-
cur during outings such as Field
Day when there's a big need for
temporary antenna supporis. It of-
ten happens that one member of
the Field Day expedition volun-
teers a small tribander that has
been sitting in his garage, and two

which that force is applied. The
mast weighs (M) Ibs and is (L) feet
long. The rotor and antenna to-
gether weigh (W) Ibs. It's as-
sumed that the mast is of constant
diameter and that the antenna is
located immediately above the
rotor. The maximum amount of
force that must be applied to raise
this combination to a vertical posi-
tion occurs when the mast is at a
45 degree angle from the ground.
Al that point the force will be ap-
proximately:
F=LM + 2W)+4H

Let’s work through an example.
Assume the mast is 40 feet long
and weighs 60 pounds. The
antenna and rotor together weigh
40 pounds. In other words, L=40,
M=60 and W=40. Let's also as-
sume that due to the heights and

7

Figure 6. Forces associated with “walking up’’ a mast or tower.

other participants bring a mast
and rotor. Since it's not possible
to climb the mast, even if it is well-
guyed, the obvious way to raise
the antenna is to attach it and
the rotor to the top of the mast
and then walk the assembly into
position.

If the group is lucky, or better
yet, has given the process some
thought, this may work well. Un-
fortunately, what sometimes hap-
pens is that the realities of physics
overwhelm the capabilities of the
Field Day party, and the entire
works come crashing to the
ground.

A Brief Example

Figure 6 shows the forces relat-
ed to walking up a mast or hinged
tower. (F) is the force exerted at
right angles to the tower in an ef-
fort to raise it to a vertical position.
(H) is the height above ground at

the lengths of human arms, the
builder will apply a force centered
at 6 feet above ground; i.e., H = 6.

As the mast is raised from the
ground, the force required to keep
the antenna from falling continues
to increase until a 45 degree angle
s reached, at which point it will
equal (40)(60 + 80)/4(6) = 233
Ibs. As mentioned above, that will
be the force required if the erector
is able to push at right angles to
the mast. If he can’t push at exact-
ly a 90 degree angle, the required
force will be even greater. Thus it
becomes apparent why one or two
persons trying to walk up even a
relatively lightweight mast-anten-
na combination like this might find
themselves in trouble. Why not try
a little number crunching before
rnsking crunching the yagi by try-
ing to walk up a mast or hinged
tower before knowing the forces
involved?
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PRODUCT OF THE MONTH

P.C. ELECTRONICS

P.C. Electronics introduces the new TX23 1 watt, 23cm (1240-
1300 MHz) ATV transmitter, which enables the Novice class or
higher amateurs, to transmit live action color or black and white
composite video and audio from cameras, VCRs, or computers. It
comes with one crystal on simplex 1289.25 MHz or specified ATV
channels in the ARRL bandplan. The TX23-1 is small enough to
carry in a knapsack for portable use. A switch is provided to select
video and audio input. Two independent volume controls are also
included. Power requirement is 12 to 14 volit DC at 600 mA, plus
whatever the 12 volt camera draws. The antenna connector is a
type N, and a BNC outputs to the receiving downconverter from
the built-in RF T/R relay. The TX23-1 transmitter is $299 deliv-
ered UPS surface in the contiguous USA. P.C. Electronics, 2522
Paxson Lane, Arcadia CA 91006, 818-447-4565. Or circle Reader

INCLUDES UNLIMITED
VOICE SYNTHESIZED

ENGINEERING CONSULTING

New from Engineering Consult-
ing is their telephone repeater
called Connect-A-Call. It includes
voice synthesizer and three
modes. Mode 1 is cellular (or any
telephone) to WATS line, Mode 2
is cellular to remote call forward,
and Mode 3 is auto-dial message
call director. The Commodore 64,
64C, or 128 supplies the power.
The Connect-A-Call has dual

amplification and line ring de-
tection, and remote hang up
detection, safety timers, and
programmable ring counter.
Model CTW sells for $99.95.
Model CS64W includes 2-line
telephone interface, disk, tele-
phone cables, and optional auto-
boot cartridge for $399.95. Or
circle Reader Service number 219
for more information.

--------

Engineering Consulting also
has a Model PK-8, a 44-pin

cartridge socket, including eight
relay controls, two analog and
alarm inputs, an expansion /O,
and cartridge slot to the CS64S
for $149.95 Engineering Con-
sulting, 583 Candlewood St.,
Brea CA 92621; 714-671-20009.
Or circle Reader Service number
220,
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KALGLO ELECTRONICS
CO.,INC

Kalglo Electronics has a new
version of their 8- outlet console
surge suppressor/noise filter. The
Deluxe Power Console-Plus
(DPC+) combines a quick re-
sponse time (1 pico-second), 131
volt clamping, outlet wiring in-
tegrity checker, dual filtered and
isolated banks, massive energy
handling capacity, and a fail-safe
system cutout. Separate status
lights provide at-a-glance moni-
toring of both the protection cir-
cuits on all modes. The fail-safe
feature will remove the system
and connected equipment, from
the AC circuit in event of damage
to the internal protection compo-
nents, to avoid possible damage
from a second surge. A step up in
Kalgo's SPIKE-SPIKER™ technol-
ogy provides additional conve-

nience and protection. Price is
$125.95. KALGLO ELECTRON-
ICS CO., INC., Dept. DPC-PLUS,
6584 Ruch Road, East Allen
Township, Bethlehem PA 18017-
9359; 215-837-0700. Or circle
Reader Service number 202.

ACE
COMMUNICATIONS

AOR, Ltd. of Tokyo, of which
Ace Communications is a sub-
sidiary, has a new ARBOO hand-
held receiver with 800 MHz and
channel scanning capabilities.
It's small enough for your pocket,
with the latest in Japanese cir-
cuitry. Its frequency coverage
is 30-50 MHz, 118-136 MHz,
140-174 MHz, 436-512 MHz, and
830-950 MHz, with access to
all police and emergency bands.
The AR800 comes equipped with
LCD, a rechargeable battery,
and charger, for the price of
$299. Circle Reader Service
number 203.

M.M. NEWMAN
CORPORATION

Heli-Tube® available from
M.M. Newman Corporation, is a
UV-resistant black polyethylene
cable wrap and chafe guard for
bundling and protecting wires
or hoses. This expandable wrap
applies like tape and resists abra-
sion, acids, alkalies, and solvents.
Comes in six sizes from 4" thick
to 1" thick for handling bundies up
to 7°. It has a 2000 psi tensile
strength and maintains its quali-
ties in extreme temperatures. He-
li-Tube is priced from $.03 per
foot, depending on quantity. M.M.
Newman Corporation, Charles F.
Loutrel, Sales Manager, 24 Tioga
Way, PO Box 615, Marblehead
MA 01945; 617-631-7100. Or

circle Reader Service number
217,



COMMODORE BUSINESS
MACHINES, INC.

For the work-at-home market,
Commodore introduces its Com-
modore Colt PC-compatible com-
puter. The Commodore Colt
features WordStar/Colt word

processing software, 8088
microprocessor and offers 4.77
MHz and 7.16 MHz clock speeds,
640K, built-in graphic adapters
(CGA, MDA, Hercules, Plantron-
ics Color Plus), video and mouse
interfaces and parallel and serial
ports. These features eliminate
the need to add costly expansion
cards and avoid loss of valuable
internal space. With its many ex-
pandable features and IBM-PC/
XT compatability, the Com-
modore Colt is designed for ease
of use. Suggested retail price is
$899.95. COMMODORE BUSI-
NESS MACHINES, INC., 1200
Wilson Dr., West Chester PA
19380. Call Lori Cross, at Fleish-
man-Hillard, Inc. 213-629-4974 or
Keith Lindenburg at 212-265-
9150. Or circle Reader Service
number 205.

OB 9 T

A-TECH ELECTRONICS

A-Tech announces the SIQ Re-
peater Controller. It provides ba-
sic repeater functions, Voice ID,
programmable Morse code ID,
Autopatch, Reverse Autopatch,
audio mixing, 16 /O lines which
control link radio, PL tones, re-
lays, and a complete manual. An
optional phone patch board is

also available. Touch tone com-
mands are used to control the fea-
tures such as the courtesy tones,
tail squelch length, CW ID, and
alarms. The SIQ repeater con-
troller is available for $349.95.
With phone patch, $449.95. A-
TECH ELECTRONICS, 1033 Hol-
lywood Way, Burbank CA 91505;
818-845-9203. Or circle Reader
Service number 206.

VERITE

Verite's Veri/Protektor™ is a
high current power protector for
multiple equipment. It withstands
150,000 amps of spikes, surges,
and transient line noise. The com-
pany says it will custom-design
units for special voltages and ap-
plications, including devices with
EMI, RFI and noise filtering, and
isolation transformers with elec-
trostatic shielding. It is available in
single-phase or three-phase con-
figuration. The Veri/Protektor HC
carries a 10 year repair-or-replace
limited warranty. Prices range
from $795 for single phase to
$1,299 for three phase. VERITE,

PO Box 697, Harbor City CA
90710-0697. Bill Ormsby, 213-
832-1100. Or circle Reader Ser-
vice number 208.
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McGRAW-HILL BOOK CO.

Single-Sideband Systems &
Circuits, edited by William E.
Sabin & Edgar O. Schoenike,
combines the expertise of 23 rec-
ognized authorities to bring the
reader up to date on design, sys-
tems, circuitry, and equipment in
radio and electronic communica-
tions technology. Mr. Sabin is a
Design Engineer in the Advanced
Technology Department, Collins
Division, Rockwell International.
Mr. Schoenike is Senior Technical
Staff Member in the Advanced
Technology Department. This
594-page, 6"x 9" reference book
contains 378 illustrations and
sells for $49.95. For more informa-
tion write or call McGraw-Hill Book
Co., 11 West 19th Street, New
York NY 10011; 212-337-5945/51.
Or circle Reader Service #215.

FORESIGHT
PRODUCTS, INC.

Duckbill Antenna Anchors are
available from Foresight. The An-
chors have a holding capacities of
300, 1100, 3000, and 5000 |bs.
The Duckbill is driven into the
ground until only the cable loop
remains above ground. An up-
ward pull on the cable rotates the
anchor into a perpendicular load
lock position and compacts the
earth, rather than loosening it. For
further information, circle the
number on the reader service
card or contact FORESIGHT

10780 Irma

PRODUCTS, INC.,
Drive, Unit 22, Northglenn CO
80233. Dick Allman; 303-761-
3822. Reader Service number
207.

ACE COMMUNICATIONS

Also new from AOR is a 25-0z.
mobile scanner, model AR160.
The receiver covers 29-52 MHz,
136-174 MHz, and 436-512 MHz.
It includes a fused DC power ca-
ble, telescopic whip antenna, mo-
bile mounting bracket with hard-
ware, and an AC to DC converter
for indoor use. A battery retains
the memory if power fails. Also in-
cluded is LED display, 20-key ac-
cess to the microcomupter, and
high receptivity for only $189.

Ace Communications will han-
dle product marketing and service

through their Monitor Division lo-
cated in Indianapolis, IN. For
more information contact ACE
COMMUNICATIONS, Manitor Di-
vision, 10707 East 106th St., Indi-
anapolis IN 46256; 317-842-7115.
Or circle Reader Service #204.

COMMUNICATIONS

SPECIALISTS, INC.
Communications Specialists in-
troduces the SS-32SMP, a pro-
grammable CTCSS encoder for
hand-held radios and other appli-
cations with size restrictions. Any
32 tone frequencies between 0.01
Hz and 255 Hz may be selected
for storage into a 32-bit EEPROM
memory. The SS-32SMP may al-

so be ordered to work as a six-
tone encoder at no extra charge.
Tone frequencies above 255 Hz
may be ordered for a slight
charge. The SS-32SMP features
low impedance, low distortion, ad-
justable sinewave with adequate
audio level to provide deviation for
most hand-helds. It operates on
6-15 V DC so that voltage drop-
ping resistors should never be re-

quired. The SS5-32SMP is priced
at $27.95. A Chip Component Kit
for prototyping Surface Mount
devices such as the SS-32SMP is
also available. Communications
Specialists, Inc., 426 West Taft
Avenue, Orange CA 92665-4296.
Michael Beveridge, Office Man-
ager; 714-998-3021. FAX 714-
974-3420. Or circle Reader Ser-
vice number 212.
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MICROWAVE FILTER
COMPANY, INC.

Microwave Filter Company in-
troduces its 6367 series of tunable
notch filters for 30-900 MHz.
These filters cover an approxi-
mate 2:1 frequency range with an
adjustable 3 dB bandwidth. Tun-
ing range for model 6367-1 is 30~
50 MHz, for model 6367-2 is 50-
112 MHz, for model 6367-3 is
88-216 MHz, model 6367-4 is
216-450 MHz, and for model
6367-5 is 450-900 MHz. Minimum
notch depth is 13 to 30 dB, de-
pending on model. Price of mod-
els 1-3 is $139. Model 4 is $179
and model 5 is $169. Specify 5002
BNC connectors or 7502 F con-
nectors. Or circle Reader Service
number 209 for more information.
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direct viewing of logic
states in the built-in
monitor mode. A custom
IC makes it possible to
use both TTL and CMOS
logic in a single model.
The unit operates at 20
MHz and can detect a
single timing error as
short as 50 nanosec-
onds. The unit also tests
ICs of up to 28 pins and
includes both 16- and
28-pin test clips, an in-
terconnect cable, carry-

AMERICAN RELIANCE, INC.

ARI announces their new Logic
Comparator, the AR-90LMC. It
features two modes of compari-
son, normal or latch, and allows

ing case, and operator’s
manual. Priced at $379. American
Reliance, 9241 E. Valley Bivd.,
Rosemead CA 91770; 818-287-
8400. FAX 818-287-8855. Or cir-
cle Reader Service number 218.

MICROWAVE FILTER
COMPANY, INC.

Microwave also has a new
bandpass filter, model 6209. This
bandpass filter protects Ku-band
digital information from interfer-
ence by other satellite signals at
the input to the receiver. Pass-
band is 43-97 MHz and loss is 2
dB maximum. Return lossis 14dB
minimum. Lower stopband is 0-
39 MHz and upper stopband is
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105-450 MHz. Rejection for both
upper and lower stopbands is 30
dB minimum. Impedance is 750
and connectors are BNC. The
price is $225. For more informa-
tion contact MICROWAVE FIL-
TER COMPANY, INC., 6743 Kin-
ne St., East Syracuse NY 13057,
800-448-1666 or 315-437-3953,
Ext. 52. For the Ku-band Receiver
Bandpass Filter, ask for Jean
Dickinson. Or circle Reader Ser-
vice number 210,

INTERNATIONAL
RADIO, INC.

The IRI Bank Controller, a Ken-
wood accessory, is available ex-
clusively through International
Radio. It allows front panel memo-
ry bank control on the TS-94085,
eliminating the need to open the
hatch to change the memory
bank. The IRI Bank Controller is a
direct, plug-in substitute for the
Voice Synthesizer. Through the
“Voice" button, the user can step
through all four memory banks.
Fully assembled, CMOS circuitry,
no power drain to memory back-

up cells. Price is $24.95 plus $5
for shipping and handling. Inter-
national Radio, Inc., 751 South
Macedo Bivd., Port St., Lucie FL
34983, 407-879-6868. Or circle
Reader Service number 213.

UNIVERSAL
ELECTRONICS, INC.

Coax-Seal™ a rubber-based

mastic sealant for coax fittings
and connections, may be ob-
tained from Universal Electronics.
Coax-Seal stays flexible for eight
years in extreme conditions and
temperatures, which allows fit-
tings to be disconnected and
resealed. It is non-conductive,
comes in a variety of shapes
and sizes, and protects connector
fittings from moisture, dust, and
corrosion. A roll of Coax-Seal 60"
long, '&" thick, and 2" wide on
peel-away paper backing costs
$2.49. Other sizes available.
Universal Electronics, Inc., 4555
Groves Rd., Suite 13, Columbus
OH 43232; 614-866-4605. Or
circle Reader Service number
214,

JENSEN TOOLS, INC.

Jensen Tools offers Lap-Top
Computer Cases in three models
to accommodate NEC, Zenith,
Toshiba, Tandy, and other popu-
lar lap-top computers. These soft-
side cases are made of Propex.
Model 363B001 is 18"x 13"x 4"
and has an outside organizer
pocket for the price of $109. Mod-
el 363B004 is the same size, but
has a removable multi-pocketed
portfolio that snaps inside the
case cover for $129. Model
363B005 is 18"x 13"x 5" and in-
cludes an attached zipper close
pocket for a computer printer as
well as the removable portfolio for

$149. For a free catalog of com-
puter cases and accessories write
or call Jensen Tools, Inc., 7815 S.
46th St., Phoenix AZ 85044.
Karen Richardson; 602-968-6241,
Ext. 268, or 602-968-6231. Or cir-
cle Reader Service number 211.

PERIPHEX, INC.
Periphex has Yaesu replace-
ment battery packs for the FT-
23R/33R/73R. The FNB-10, 7.2V

600 mA for 2.5W output, and the
FNB-12, 12 volt 500 mA for 5 watt
output, are both in stock. Charge
with standard Yaesu wall or desk
chargers. Both come complete
with a 1-year guarantee. FNB-10
is $33, the FNB-12 is $49 plus $3
shipping. For further information
on these or other battery packs,
contact Periphex, Inc., 1489
Palmer Road, Southbury CT
06488, 800-634-8132 or 203-264-
3985. Or circle Reader Service
number 216.
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Easiest Packet Radio Ever!
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DRSI's PC+Packet Adapter plugs right into your IBM® PC/XT/AT
or compatible. One port connects to your VHF rig and gets you
on the air in minutes. Our one-page Quick Start takes you
through it step by step. Splitscreen terminal software
(included) runs on the PC and turns it into a
dual-port TNC with cross-band digipeating. The
software can run in background, letting you
continue to use the PC for other work. The
accessory HF+sModem gets you on low band
packet at the lowest cost ever. Ask your
dealer for more info.

Amateur Intro
List (to 7/1)
PC*Packet $139.95 $119.95
A A A without a
EEE D n SI Packet Radio TNC
Digital Radio Systems, Inc. (800) 999-0204

2065 Range Rd. A Clearwater, FL 34625 A (813) 461-0204
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DIY CW KEYER

After two months of high-tech
digital communications, it seems
ironic that this month we’re about
to build a CW keyer. But what the
hell, that's what we're going
to do. This is such a simple con-
struction project that it would
be unfair to even consider it a
“"weekender." Perhaps a rainy
Sunday afternoon would be more
realistic.

The entire keyer is so simple
that construction is limited to two
integrated circuits. The timing and
logic are supplied by integrated
circuits 4027 and 4011 CMOS. A
printed circuit board is also avail-
able, as is a complete kit of all
parts, including the speed pot. All
that i1s needed is a cabinet to in-
stall the circuit board. The small
size of the PC board should make
installation inside a small QRP
transceiver painless. Take note,
portable QRP ops: An exira box
will no longer be needed when
backpacking with HW-8 into the
Woods.

The printed circuit board is
slightly larger than the 9 volt bat-
tery that operates the keyer. Don't
worry about spending a lot of mon-
ey on batteries either, the CMOS
ICs consume such small amounts
of current that there is no need

Low Power Operation

for a power switch. A 9 volt battery
should last about a year before it
needs to be replaced. If installing
the circuil board inside a radio,
the host will supply the operat-
ing voltage. A battery will not be
needed.

Basic Features

"How many bytes of memory
does it have?” Whoa, looks like |
forgot to mentions some small in-
significant details. Hummm, in a
word, none. In fact, it doesn't even
have dot-dash memory.

“"Well how about iambic key-
ing?'" Sorry. Not this time around.
All this keyer does is make dots
and dashes, except for the proper
3 to 1 timing for good-sounding
CW. Remember, | said only two
simple ICs, K-Mart specials, not
large scale integrated circuits. Oh
yes, | almost forgot, there is no
on-board side-tone. A side-lone
from the radio will have to be used
to monitor the CW.

Figure one is the part place-
ment for the keyer. This is from the
component side of the printed cir-
cuit board. For those that want to
"roll their own,” figure two is the
foil pattern for the keyer. Mike
Michaels W3TS did the artwork
from the original schematic.
Speaking of original schematics, |
did not design this keyer, but
rather it comes from the German
publications called CQ-DL. The
keyer's schematic is shown in
Figure 3.

Photo A. Not much larger than the 9 volt battery that operates the circuit,
the QRPer CMOS keyer.
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Easy Assembly

Construction is simple and
straightforward. For assembly, a
PC board is available or perf-
board may be used. Somehow, |
can't imagine why anyone would
choose to build the keyer without
the PC board. If CMOS chips have
never been used in a construction
project before, some simple han-
dling instructions are in order.
Because of the high input imped-
ance of the chips, they are easily
damaged by static charges. Be-
fore handling the chips, touch a
gounded object to discharge any
static electricity from the body.

dash paddle to ground. The meter
should be seen deflecting. Adjust
the speed and notice a change on
the meter. Connect the keyer di-
rectly to the radio to avoid mess-
ing with a VOM. A VOM must be
connected properly before the op-
erator can tell if all is well. Some
VOMs have the polarity reversed
when using the ohm ranges. Just
be sure to use a dummy load while
testing.

After testing the results, install
the circuit board into a suitable
enclosure. If the circuit is being
installed into a HW radio, double-
sided tape will hold the board to an
inside case wall. The speed

“This is such a simple
construction project that it
would be unfair to even consider
it a ‘weekender’.”’

The chips must also be inserted
in their sockets properly. Pin one
may have a dot beside it, or the
chip will have a notch on one end.
This is shown in the part layout. If
the instructions are not followed
carefully, the chip may fail or
cause the keyer to die. Some of
the chips will have to have the pins
straighten out before they can be
inserted into their sockets. | place
the chips along the edge of my
work table, and press down to
straighten one side. Turn the chip
over and do the other side. Sock-
ets are not necessary for this pro-
ject, but it sure helps out when it
comes to troubleshooting. If sock-
els are not used, then solder the
ICs directly to the board using a
grounded soldering iron. Waltch
that the chips do not get too hot!

After stuffing the printed circuit
board, check over the work for er-
rors. Then once everything is the
way it should be, connect a 9 volt
battery to the keyer. Adjust the
speed control to mid range. The
output of the keyer is an open-col-
lector transistor. There shouldn’t
be any trouble keying either a HW-
9 or HW-8. Almost all of the newer
solid state radios will also key
properly without modifications to
the basic circuit. Grid block or
cathode keying will require the
use of an interface between the
keyer and the radio.

To test the keyer, just connect
up a VOM (set for ohms) to the
output and short either the dot or

control can be mounted on the
rear or the front panel.

Troubleshooting

Oh No! Trouble. Well there is
little that can go wrong. Check
over the wiring once again and the
placement of the components on
the board. If all looks good, look at
the base of the keying transistor
with the probe of the VOM. Close
the dot paddle (or dash paddle)
and see if the transistor is being
turned on. If it is, then there might
be a bump 2N2222A or a wiring
error from the transistor collector
to the radio.

if the base is not seen going
high, then look at the clock circuit.
If the clock is not running, try re-
placing the 4011 IC. Check the
clock again to see if it is running.
The keyer will not work unless the
clock is running. If the is clock run-
ning. but nothing is coming out of
the keyer, swap out the 4027 chip.
That should fix things up.

Now for the good part: | have
collected together all the parts for
this project, including the printed
circuit board and IC sockets. Only
a 9V battery is needed to finish the
project. The cost of the kit, will be
$9 postpaid in the USA. I'll throw
in a copy of the enlarged parts
layout guide. If one of these kits
are of interest, don’t delay! Only
25 are being made.

The printed circuit boards in-
cluded in the kit were furnished by
Tom Berryhill ABOQ from his
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WITHOUT COMPROMISE REPEATER

2 METERS-220-440

el e

.....

HUGGED YOUR
MAXCOM®TODAY ?

The first choice in Absolutely no tuning with a MA IGE}M‘H&yerm_
Transmitters - Receivers Simply connect, dial your frequency and talk...
Hepeaters That's it, just TALK.
Repeater Controllers ®
F'p::err Amplifiers | OVER 5000 MAXCOM STATIONS WORLD WIDE
Voice Mail Systems ’ BOX 502, FT.LAUD..FL33302 3os-sa27-s17=2

MAXCOM is a registered trademark and 1s owned by Maxcom Electronics, Inc,
THE BOTTOM LINE: “maAaXcomMm®woRkKs”

CIRCLE 101 ON READER SERVICE CARD

S e 5

e A

CIRCLE 295 ON READER SERVICE CARD

QEP’s NOT TOO LATE SALE

Your not too late, copper prices
WILL drive up the price of coax
even more. tter buy it NOW.

e BELDEN 9913 low-loss
500 ft Roll $200.00 or 42¢/ft.

e BELDEN 8214 (foam)
500 ft Roll $165.00 or 36¢/ft.

¢ BELDEN 8267 RG-213
500 ft Roll $200.00 or 42¢/ft.

AMPHENOL SPECIALS

PL-259 silver (mica filled) $1.256
UG-21D 'N' male cable end 2.78
UG-21D 'N' (fitted for 9913) 3.50
UG-23D *N' female cable end 3.95

UG-29A 'N' Barrel ijnck-jack] 4.50

UG-57B 'N" Barrel (plug-plug) 5.20
UG-58BA 'N' Chassls receptacle 3.50
UG-83U "N’ Plug to UHF Jack 8.00
UG-146 'N' Jack to UHF Plug 6.95

Copper-clad 14 ga. (7x22)

7¢ a foot (any length)
Identical to Belden 8000

VISA & MASTER CARD ACCEPTED
SHIPPING IS ADDITIONAL
Call TOLL FREE

1-800-USA-9913

in NJ 201-887-6424

D@?
110-4 Route 10

East Hanover E S
N.J. 07936

wane SAME DAY SHIPPING #nw#s
TNX JIM N2GKW & BILL KAZ2QEP

CIRCLE 30 ON READER SERVICE CARD
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Number 32 on your Feedback card

Hamsars

Amateur Radio Via Satellite

Andy MacAllister WA5ZIB
14714 Knightsway Drive
Houston TX 77083

URBAN ANTENNA
RESTRICTIONS

Moving to a new location pro-
vides a great opportunity to
straighten out the amateur satel-
lite antenna system and put every-
thing together the Right Way. No
more old coax, failing relays,
noisy rotators, or rusted bolts. Sig-
nificant improvements, more effi-
cient operation and a clean instal-
lation always wait at the end of the

rainbow.

The Hunt Begins

Ten years ago, before buying
my previous home on the far out-
skirts of Houston, | checked with
the town's architectural commit-
tee about antenna restrictions.
Their answer was that if my neigh-
bors didn’t mind, then they didn’t
either. No problem. It was a new
subdivision and | didn’t have any
neighbors. HF, hamsat, and satel-
lite TV antennas sprouted all
around my yard. No attic anten-
nas here, just aluminum and
stainless up in the clear where it
belongs.

Several months ago, when the
house hunt in Houston began, |
naturally requested a room for the
radios and space for some anten-
nas. This time, | needed only de-
cent VHF and UHF antennas with
a typical multi-band vertical to fol-
low the AMSAT nets.

Having a ham for an XYL
(WB5RBRMA) ensured that | didn't
view houses with power lines run-
ning through the back, unair-
conditioned “hobby shacks™ or
located next door to another ham.

The radio room was no problem
but the antennas became a major
concern. Many houses were un-
suitable due to the local restric-
tions and covenants enacted by
homeowners’ associations and
builders worried about property
values. One subdivision refused a
very small outside two meter and
/0cm array, even when the pro-
posal showed that the antenna
would never be seen from the
street. Due to the hobby, it was
impossible to buy the choice
house.

The search went on. Our realtor
discovered that antenna restric-
tions were the first concern with

area, school district, and the size
and shape of the future home tak-
ing a back seat. Soon there was a
large pile of deed restrictions on
the kitchen table dealing with
Houston’s west side. Friends and
co-workers provided suggestions
on how to proceed and examples
of the covenants from their areas.
Some were surprised to find con-
straints that could preclude virtu-
ally any outside structure, includ-
ing even a small TV antenna. |
called the ARRL.

Rules and More Rules

The folks at Newington had a lot
of experience with this problem.
They were even to cover deed re-
strictions in the Washington Mail-
box column in the April issue of
QST. They offered to send a copy
of the column prior to publication
and gave me the callsigns of two
lawyer hams in the Houston area
available to discuss legal prob-
lems with local restrictions. |
gratefully accepted the copy offer
and proceeded with my antenna
problems on my own.

Considering Houston is in the
middle of a housing glut, the un-
yielding attitude of homeowners’
associations, whose streets were
rampant with foreclosures, aston-
ished us. Surprisingly few subdivi-
sions had acceptable schools, a
reasonable commute, and the
“ten-foot rule.”” This last guideline
specifies that a homeowner can
erect any antenna as long as it is
behind the roof ridgeline and does
not rise more than ten feet above
the highest point on the house.

After some discussion, there
were four possible homes. There
was, however, a catch—an archi-
tectural control committee had to
approve all construction, includ-
ing antennas. | prepared a Six-
page proposal, showing top and
side views of the proposed anten-
nas, their relative position and
size on the house, and photo-
graphs comparing these anten-
nas with large TV antennas. This
package went to the president of
the homeowner’s association.

Success! The proposed anten-
nas were just a bit shorter than the
largest Radio Shack TV antenna,
appeared symmetrical, and would
mount just high enough to clear
any surrounding buildings to have
a clean shot to the horizon. The
Committee sent its approval in

writing just before the closing
date. The Purchase and Sales
agreement included an antenna
approval contingency.

Homework Pays

| was happy with the results, but
amateur radio and future satellite
chasers are faced with a signifi-
cant problem. PRB-1 may con-
strict local municipalities and cit-
ies from enacting ordinances
against reasonable amateur radio
antenna installations, but it does
nothing to restrain the actions of
homeowners' associations and
their deed restrictions. Many
hams move into areas expecting
few, if any, problems with anten-
nas. Deed restrictions are not
even discussed until protest let-
ters arrive from the local organiza-
tions after the first antenna has
gone up.

Hams who intend to install an-
tennas should check local deed
restrictions before they sign an
earnest money contract, or else
make the contract contingent
upon antenna approval. Be pre-
pared to wait for that approval. Al-
though the homeowners’ associa-
tion president graciously cut
through the red tape and informal-
ly approved our request in three
days, it took five weeks for it to
come through in writing.

Don’t expect to get a copy of the
deed restrictions at the closing, or
from a real estate agent. Amateur
radio operators who intend to pur-
sue their hobby should secure a
complete copy of any restrictions
or covenants for their future home
early in the negotiations. Watch
the amendments, especially re-
cent ones prohibiting satellite
television dishes.

In the course of writing restric-
tions regulating satellite TV instal-
lations, the authors, in many in-
stances, add clauses that directly
affect microwave experimenta-
tion. Of the nine points listed in the
dish guidelines for an area on the
far west side of Houston, one, in
particular, stands out. It specifies
that only normal satellite TV re-
ception shall be aliowed. It goes
on to state that no transmitting
device of any type will be permit-
ted. It’s unlikely that anyone in the
neighborhood will detect a ten
watt 1.2 GHz signal for AMSAT-
OSCAR-13's mode L uplink, but
it's a violation nonetheless. This
rule is typical of the many limita-
tions that have been added to lo-
cal deed restrictions.

Mode S downlink from the new
satellite may not be a problem.
The small feedhorn for a four-foot

or six-foot dish does not attract
much attention if it is painted to
conform with other guidelines that
define acceptable dish colors
(usually black, when specified).
Even with careful attention to
aesthetics, don’t expect to mount
any dishes more than a few feet
above ground. Most restrictions
require that any dish not be visible
to public view and not extend
higher than ten feet above the
grade level of the lot.

Until the FCC addresses the
covenants, conditions and restric-
tions associated with private
organizations, hams need to be
careful. It's one thing to have a
wire dipole in the trees for casual
HF activity, but those hams who
want to expand to serious DX,
VHF or UHF operations may run
up against the wall of home-
owners’ association and deed
restrictions.

Updates

The hamsats in orbit as of this
writing have performed very well.
AMSAT-OSCAR-10 was made
available for guarded use in mid-
May. Activity may continue
through July or August depending
on the battery condition. Keep the
power levels down and adhere
closely to the schedules an-
nounced on the AMSAT nets and
published in the Amateur Satellite
Report.

Fuji-OSCAR-12 has operated
satisfactorily with schedule up-
dates every month, while RS-10/
11 has been running mode A-K via
the RS-11 unit. The K transponder
using 15 meters up and ten down
has been inactive for short peri-
ods, while the A transponder with
its two-meter uplink and ten-meter
downlink has been on continuous-
ly. | have had excellent resulis on
many passes using 50 Watts to a
Larsen mag-mount in the attic on
two meters, and a longwire
around the eaves of the house
with a homebrew MOSFET pre-
amplifier for ten meters.

The new OSCAR, A-O-13,
known previously as Phase 3C,
may already be in orbit by the time
this issue goes to press. Check
the nets and conversations on the
older satellites for information.
Even without delays, they won't
allow operation until all systems
on board A-O-13 are checked out,
the satellite has achieved proper
orbit, and spacecraft orientation is
under control. This process re-
quires a month.

Check those deed restrictions
and get ready for some really
exciting satellite chasing.
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Number 33 on your Feedback card

PECIAL EVENTS

Ham Doings Across the World

BYRON MI
JUNE 18

The Independent Repeater As-
sociation is sponsoring its annual
hamitest al the National Guard Ar-
mory from 8 AM to 4 PM. Free
tables (make reservations) for
dealers and sellers. Door prizes.
Talk-in on 147.165/.765. Write or
call The Independent Repeater
Association, 562 92nd St. S.E.,
Byron Center Ml 49315; 616-455-
3915.

HARROGATE ENGLAND
JULY 2-4

The folks who brought you
GB75USA, the Darley Amateur
Radio Club of North Yorkshire,
will operate GB4JUL as part of
a joint US-UK celebration of Amer-
ican Independence Day. Oper-
atio s will include all HF and VHF
bands through 23cm and possibly
Phase 3C, if the satellite is avail-
able for general use. QSL via
GOFWG or the Darley Amateur
Radio Club, MHS, Harrogate, N.
Yorks., England HG3 2RF.

ARVADA CO
JULY 2-3

The Colorado Six Meter Invita-
tional Net is sponsoring a contest
from July 2 at 1400Z to July 3 at
0300Z. Exchange callsign, first
name, grid square, S.I.LN., if any
(S.I.N. members, 3 points, non-
members, 2 points) on 50 MHz.
Score obtained by multiplying
number of states worked by the

number of points logged. First and
second place winners receive cer-
tificates. Send logs including date
and time of QSOs by July 31 to
NRAKI, £529 Fenton St., Arvada
CO 80003. SASE appreciated.

BRIDGEPORT WV
JULY 2-3

The West Virginia State Ham-
fest and ARRL Convention will be
at the Jackson's Mill State 4-H
Camp near Weston. Admission,
$4. Talk-in on 145.39/4.79. For
more information, contact Hal
Tate N8FXH, 121 East Olive St.,
Bridgeport WV 26330.

CHATHAM ONTARIO
JULY 2-3

The Chatham Kent ARC will op-
erate VE3CRC on the above dates
from the 1988 FESTIVAL OF NA-
TIONS to celebrate the variety of
ethnic cultures in Chatham and

Canada. Phone frequencies:
3.875, 7.240, 14.250, 21.360,
28.340. CW: 3.450, 3.725, 7.045,
7.125, 14.030, 21.090, 21.125.
FM: 147.720/147.120 VE3KCR.
For certificate QSL, contact
VE3CRC, Chatham Kent Amateur
Radio Club, Inc., PO Box 284,
Chatham Ontario CANADA, N7M
5K4.

DEFIANCE OH
JULY 2-3

The Defiance county ARC will
operate KBVON from 1600Z-
2200Z from Historic Fort Defiance
in celebration of the Defiance
Flowing Rivers Festival. Suggest-
ed frequencies are 10-40 meter
phone and CW bands. For cer-
tificate send a 9x12 SASE to
DCARC, Inc., Box 494, Defiance
OH 43512.

HANNIBAL MO
JULY 2-3

The Hannibal ARC, Inc., will op-
erate WOKEM and issue it's annu-
al special events certificate cele-
brating the National Tom Sawyer
Days. Suggested frequencies:
7.240, 14.255, 21.340, and for
Novices, 28.400. Send large
SASE and personal QSL card to
Hannibal ARC, Inc., WOKEM, PO
Box 1522, Hannibal MO 63401-
1522.

WILKES-BARRE PA
JULY 3

MURGAS ARC K3YTL is spon-
soring its 9th annual Hamfest and
Computerfest with an lce-A-Rama
al the Coal St. Sports Complex.
VEC exams, large outdoor flea
market ($3 per space), indoor
space with tables available via ad-
vance reservation ($7.50 per
space, $9 at door if still available).
Admission $3. Talk-in on
146.61—53.61—146.52. For
more information, contact Jim
Post KA3A, 15 Monarch Rd.,
Wilkes-Barre PA 18702; 717-825-
3940.

THOMPSON OH
JULY 4

KDB8FJ will operate its 4th annu-
al Heritage of Our Country, from
Heritage Hill Camp in Thompson
OH. Operation will be on 40 and
80 meters, lower end of phone
band, and on 10 meters, 28.450. A
large certificate is available for an
SASE from KD8FJ, 386 Cedar-
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brook Drive, Painesville OH
44077,

STAUNTON VA
JULY 4-5

The Valley ARA will operate
N4ICT with the Statler Brothers
Happy Birthday USA beginning
July 4 at 1200Z to July 5 0030Z.
Phone frequencies: 3.855 MHz,
7.280 MHz, 14.250 MHz, and
28.375 MHz. Send QSL, contact
number, and 9x12 SASE for cer-
tificate to Valley ARA, PO Box
666, Staunton VA 24401.

TORRINGTON WY
JULY 4-5

High Plains ARC will operate
KB7KU at Historic Fort Laramie
from 0000Z July 4 until 0000Z July
5. Phone frequencies: 3.850,
7.250, 14.250, 21.360 and 28.550.
CW: 50 kHz up from lower band
edge. QSL for business size
SASE to KB7KU, 3642 Bighorn,
Torrington WY 82240.

PEACE GARDENS ND/CANADA
JULY 7-10

Celebration of the 25th anniver-
sary of the International Hamfest
will be held in the Peace Gardens
on the Manitoba, Canada and
North Dakota, USA border from
9 AM CST to 9 PM CST July 7, 8,
and 9, and from 9 AM CST to noon
on July 10. Frequencies are
1.900, 3.885, 7.230, 14.230,
21.330, and 28.330. To receive
the Peace Garden Award send a
QSL and 3 IRC with SASE to
VE4XN, Dave Syndal, 25 Queens
Crescent, Brandon, Manitoba
CANADA R78 1G1. To receive a
QSL send a QSL card and one
IRC with SASE to KA@SLI, John
Swanke, PO Box 304, Lakota ND
58344,

SABA ISLAND
JULY 7-14

6 M DX Society members Mario
Karcich WB2CZB, Jim Holt
N3AHI, and John Laing W1EXC,
are manning an expedition to Sa-
ba Island. Callsign PJOM, opera-
tion on all bands, 80 through 6,
SSB and CW. Equipment: an
FT757, two TS680s and amps,
wire antennas on HF and 3 & 5L
beams on 6. Members will explore
6 M multi-hop paths to the UK,
Europe, and Americas. WB2CZB,
member of QRP ARC Internation-
al, will actively solicit QRP con-
tacts. SASEs, please. QSLing is
via Mario K2MUB.

SUMMERLAND BC
JULY 8-10

The Okanagan Ham-Fair Soci-

ety is sponsoring its annual Ham
Fair at lllahie Beach RV Park in
Summerland from 4 PM Friday to
4 PM Sunday. Flea market, auc-
tion, new equipment, surplus,
seminars, packet, repeaters. Ad-
mission, $5. Talk-in on 146.34/.94
or 146.52. Call Glenn Borgens
VE7GSB at 604-492-5684 or
VE7BEE at 604-493-1122 or write
Okanagan Ham Fair, Box 477,
Penticton, BC CANADA V2A 6KB6.

ALTOONA IA
JULY 9

The Des Moines Radio Amateur
Association is sponsoring Ham-
fest '88 at the Adventureland Inn
in Altoona. Admission is $4 in ad-
vance, $5 at door. Indoor commer-
cial exhibit tables are $40 for the
first table and $35 for additional
tables. Indoor flea market lables
are $5 each. VEC testing, semi-
nars, free tail-gater flea marketl.
Talk-in on 146.34/.94 and 440.5/
445.5. For more information, write
Hamfest '88, PO Box 88, Des
Moines IA 50301 or call Jim
Zellmer KA@VSL, 515-276-8949.

BURLINGTON ONTARIO
JULY 9

The Burlington ARC invites all
hams within driving distance to
the 14th Annual Ontario Hamfest
at the Burlington Central Arena
from8 AMto 5 PM. 180 fleamarket
tables, computer/fham exhibits,
packet forum, and the usual Su-
perevent. Talk-in on 21/81 and 52
direct. $5 at door, $3.50 pre-regis-
tration. For details, write Ontario
Hamfest, PO Box 836, Burlington
ON CANADA L7R 3Y7.

OAK CREEK WI
JULY 9

The South Milwaukee Amateur
Radio Club will hold its annual
Swapfest as usual at the Ameri-
can Legion Post #434, 9327 S.
Shepard Ave., Oak Creek WI
53154. Admission $3, prizes, ex-
ams, talk-in on 146.580 MHz FM
Simplex. For details, write The
South Milwaukee Amateur Radio
Club, PO Box 102, S. Milwaukee
Wi 53172-0102.

INDIANAPOLIS IN
JULY 9-10

The 18th annual State ARRL
Convention and Hamfest will be at
the Marion County Fairgrounds.
New equipment and computer
wholesale dealers, supplies,
home-brew components and
hardware, flea market, technical
forums all day Saturday, ARRL fo-
rums all day Sunday. Awards pre-
sented. Gate fee, $5. Children un-



der 12 free. For information on
inside flea market space, call 317-
356-4451. For information on
commercial building space, call
317-745-6389.

LAKE CANTON OK
JULY 9-10

Oklahoma amateur radio oper-
ators will conduct annual Field
Day exercises at the Big Bend pic-
nic shelter. The Field Day is held
in conjunction with the annual
IARU ""Radiosport” DX Contest.
Simulated emergency operations,
QRP contacts, solar power, and
camping. Commemorative certifi-
cates for contacts with event sta-
tions WD5HPU, WASLTM, and
others from Lake Canton. Phone
frequencies: 40/20/15/M12/10 me-
ter bands, and 6 and 2 meter SSB.
Talk-in frequencies: 146.52 sim-
plex, and the Fairview OK re-
peater, 144.85/145.45. |-40 travel-
ers should use the Calumet OK
repeater, 146.01/146.61. Send
QSL and large SASE for certifi-
cate, or for more information, con-
tact Tim Mauldin WASLTM, Lake
Canton Field Day, PO Box 19097,
Oklahoma City OK 73144; 405-
682-2929.

BELGRADE LAKES ME
JULY 9-11

The third annual World Emer-
gency Communications Confer-
ence will be held at Woodland
Camps, Belgrade Lakes ME on
the above dates. For reservation
information, contact Betty Grant,
IARN, Belgrade Lakes ME 04918;
207-495-2251.

BATAVIA NY
JULY 10

The 8th annual Batavia Ham-
fest, sponsored by the Genesee
Radio Amateurs, will be at the
Alexander Firemen's Grounds. In-
door commercial exhibits, spa-
cious flea market, VEC exams,
breakfast and BBQ. Ticket $3
before July 1, $4 at the gate. Talk-
in on 144.71/145.31 and 146.52.
For more information, contact
G.RAM., POB 572, Batavia NY
140271. For tickets, write Knute
Carlson N2DRX, 26 Burke Dr,,
Batavia NY 14020.

BOWLING GREEN OH
JULY 10

The Wood County ARC is spon-
soring its 24th Annual Ham-A-Ra-
ma at the Wood County Fair-
grounds. Free admission. Doors
open 8 AM to 4 PM. Talk-in on
147.18/.78 and 146.52. Tables $7,
trunk sales $3 per vehicle width.
For more information, contact Jim

Davis NBDWR, 10990 Newton
Rd., Bowling Green OH 43402;
419-352-3321.

DOWNERS GROVE IL
JULY 10

The DuPage ARC is sponsoring
a Hamfest/Computer Show at the
American Legion Post 80 with out-
door flea market and swappers
row. Indoor tables available, deal-
ers welcome. VEC exams (bring
copy of license). Admission $3 at
gate, $2 in advance. Talk-in:
146.52, 145.250-600, 224.55,
and 442.55. For tickets or tables,
send SASE to Hamfest Chairman
WIODUFP, PO Box 71, Clarenoon
Hills IL 60514; 312-985-0527.

DUBLIN, IRELAND
JULY 10

The Millennium Birthday of
Dublin will be celebrated by ama-
teur radio operatorsfrom the heart
of Viking Dublin on the unigue
callsign EI-1000. The Phoenix
Park will host the city’'s birthday
celebrations. A special QSL card
will be available via the IRTS bu-
reau or upon receipt of 31RCs. For
further information, contact
Shane Halpin, DM.A.R.C., 25
Knocknashee, Goatstown, Dublin
14 IRELAND.

PITTSBURGH PA
JULY 10

North Hills Amateur Radio Club
is sponsoring its 3rd Annual Ham-
fest at the Northland Public Li-
brary. Admission, dealer, and flea
market space are all free. VEC ex-
ams, ARRL table, wheelchair ac-
cessible. Talk-in on 147.09. For
Hamfest information, contact Bob
Ferrey, Jr. N3DOK, 9821 Presi-
dential Dr., Allison Park PA
15101; 412-367-2393. For VEC in-
formation, contact John Rosen-
wald NM3P, 400 Stevens Dr.,
Pittsburgh PA 15237; 412-931-
2631.

GLACIER-WATERTON MT
JULY 15-17

The 54th annual Glacier-Water-
ton International Hamfest, spon-
sored by the Flathead Valley ARC
will be at Three Forks Camp-
ground on the southern edge of
Glacier National Park. Activities
include 2 meter bunny hunts,
QCWA meeting, seminars, con-
tests, auction, swap tables, dealer
displays, exams. Talk-in on
146.10/.70 and 146.52. For fur-
ther information, contact Flathead
VValley ARC, PO Box 25489,
Kalispell MT 59901 or Harold
Schneider W7BKM, 406-862-
4962.

PETOSKEY MI
JULY 16

The Straits Area Amateur Radio
Club will have its 13th Annual
Swap Shop at the 4H Building on
the Fairgrounds. Admission
$2.50, tables $3, door prizes. VCR
raffle tickets. Talk-in on 146.08-
68 or 52. For more information,
call Irene at 616-539-8986, or
Clark at 616-582-6455.

WAPAKONETA OH
JULY 16-17

The Reservoir ARA will operate
K8QYL from 1300Z to 2000Z on
the 16th and 1600Z-2000Z on
the 17th from the Neil Armstrong
Air & Space Museum to com-
memorate the 19th anniversary of
Armstrong’'s walk on the moon.
Operation will be on 40 meters,
phone, CW, RTTY, and Novice 10
meter phone. John Prendergast
WBEPEW.

FAIRBANKS AK
JULY 16-24

Special event station KL7KC
will commemorate during Golden
Days the discovery of gold by Fe-
lix Pedro. Operation

9 East High St., Flushing OH
43977 614-968-3652. For tickets,
contact TSRAC, Box 240, RD 1,
Adena OH 43901; 614-546-3930.

WASHINGTON MO
JULY 17

The Zero-Beaters ARC is spon-
soring their 26th Annual Hamfest
at the Bernie H. Hillermann Park.
Free admission. Flea market
parking $2. Talk-in on 84/24 and
52. FCC exams (bring license and
copy). For more information, call
Al Lanwermeyer WB0OQBS at 314-
239-2072.

INDIANAPOLIS IN
JULY 20-24

All amateurs are welcome to
participate in the County Hunters’
20th annual convention at the
Ramada Inn. The Indianapolis
Zoo and 500 Motor Speedway will
highlight the week. The Saturday
banquet will begin at 7 PM with
awards and major prizes. For in-
formation and registration, send
an SASE to Herb Morgan
WD9GBH, 735 East 50th Street,
Marion IN 46953.

on CW and phone in
the 10, 15, 20, and 40
meter bands. For
QSL send SASE to
KLZKC, PO Box
81389, Fairbanks AK

QSYer

The Most Used

Accessory in
Any Station

99708-13889.

AUGUSTA NJ
JULY 17

The Sussex Coun-
ty ARC will sponsor
SCARC '88 at the
Fairgrounds on
Plains Rd. Registra-
tion $3, indoor tables
$7 each. Tailgate
space, $5. For fur-
ther information,
contact Don Stickle
K20X, Weldon Rd.,

The QSYer's effortless, ightring-tast frequency selection
opens up your rig to its full potential. Whether you re con-
testing, DXing, ragchewing, or mobiling—you'll do it bet-
ter, faster, and easier—and have more fun—with a QSYer

Order the KW-QSYer for the Kenwood 940, 440, 140, 711
and 811 the 757 QSYer for the FT-757GX; the 757-Il QSYer
for the FT-757GXI; the 767 QSYer for the FT-7T67GX, the
747 QSYer for the FT-747GX; or the 735 QSYer for the IC-735
(Kenwood rigs must have the appropriate Kenwood 1C-10
or IF-10 interface installed.)

Still only $89.50 plus $2.50 S&H (Visa/MC accepted) from:

Stone Mountain Engineering Company

Box 1573 = Stone Mountain, GA 30086

404-879-0241
CIRCLE 347 ON READER SERVICE CARD

RD 4, Lake Hopat-
cong NJ 078489.

Thie ULTIMATE computer program for station operatios!

THE EXPERT's EOGE

GENERAL

FLUSHING OH
JULY 17

The Triple States
Amateur Radio Club
will hold its 10th an-
nual Wheeling Ham-
fest/Computer Fair at
Wheeling Park. Deal-

RADID

TERMINAL

Multiple windows with radio, fransmil and receive in separate windows-40 function
keys user modifiable-Pop up menus to options-Heathkit HV-2000 option allows
tatking terminal unit and voice keyer!

260 Tunable memories for frequency storage and scratch pad pperation-Each
memory tunabie like a VFO -Controlof up to 6 separate radios depending on radio
frpe-Visual tuning on screen with display, of frequencies and modes.

26 Rapid access memory buffers for contests, 050s.-A built in memory keyerl-
Write o file and transmit from Tile.-Each packet connect in-a saparaie window -
Menus (o make opesation easier

CONTESTING/DX
Built-in logging program gets radio frequency, mode, date and time automatically?
Look at previous QS0/Contest data on-line-Logging program allows prnting of
logs n-any lormat desired.

ers welcome, big flea  [suis

KINMI0E T5-940, T54a0

market, family activi- |50 e s

ties. Admission $3 T.’;'g‘ﬁﬁ

in advance, $4 at |caicancun
¥ IG-A7 1 AG-HTO0D

Termina! Unils:

WER PR-250 PRCEHER)
HENTENET 712
KANTRIRICE HAM &FC-4
WFd-1270E 274
PEI-CIMN TNV -2
THC:FOO THC 721
WICHOPOM: &7

Campuies:

1M PE L CIUNES
il P5iE

A RE Cplr o s

ACCEIZRCIEL:
BERTARI #y- 2000 v ]
Bpnllesgm

door. To reserve
space, contact Sandi

EXPERTO—10245 Leatherwoad—Farl Warth, Texas TG108—[B17) 246-7410

$89.95 Ppd plus 7.25% TX tax

Williams KBSAAYV,

CIRCLE 249 ON READER SERVICE CARD
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Number 34 on your Feedback card

Bill Pasternak WAGITF
28197 Robin Ave.
Saugus CA 91350

Ponderings at 39,000 Ft.

It's just before midnight EST
and most of the passengers
aboard this westbound Boeing
767 are sleeping. We are about
two hours from Los Angeles, and
I've spent most of my time since
leaving Dayton musing over the
events of the past three days. One
highlight was the surprise appear-
ance of former FCC Special
Services Division Chief Raymond
A. Kowalski.

Ray quit his job with the FCC
last December to join a Washing-
ton law firm. During his term, he
was involved in many important
rules interpretations and deci-
sions, many which benefitted
amateur radio. His ''‘going-away
present,”’ however, did the ser-
vice harm. The now infamous
""Kowalski Letter’'' permitted
the establishment of multiple

AR501

repeater coordination entities
serving the same geographic and
demographic areas.

This letter brought him to Day-
ton and the third annual National
Repeater Coordination Confer-
ence on the last Saturday of April.
Ray felt he had an obligation to let
those who coordinate repeaters
know where they really stood In
the eyes of the FCC, and now, in
the private sector, he was free to
say whal he wished. What follows
is the first part of an excerpted
version of his 25 minute talk to
over a hundred people, who
represented repeater coordina-
tors in most of the 50 states and
several Canadian provinces.

What Ray Really Thinks

*. . .| probably won't be back
to the Dayton Hamvention
after this year, but | couldn’t
walk away without sharing with
you what I've learned during
my term with the Commission
over the last five years. These

BACK TO BASICS...

AR501 is a compact triple mode CW terminal in a small

are purely personal observations.

“...| think that lawsuits are
completely out of place in amateur
radio. | would hope that those who
may be involved in them. . . would
step back a little bit and see if
there isn't a better way to accom-
plish what they are after in ama-
teur radio. .. The legal fees are
horrendous, and | pity anyone
having to pay them. However, it's
my personal view that lawsuits are
the logical and natural result of
the position the FCC placed ham
radio in.

“. . .lfl were in the current mar-
ket and environment in amateur
radio, especially in repeater coor-
dination, | would be doing my
damndest to push the FCC to
change the ground rules!”

Double-Edged Sword

““...Ham radio’'s greatest
strength—volunteerism—is also
its greatest weakness. Many
hams have come forward to do
onerous and thankless jobs—
such as repeater coordination and
band planning. Unfortunately,
these actions have no recourse
in law or regulation, for they are, in
essence, ‘gentlemen’'s agree-
ments.’

But far more advanced...

Model AR501 Telegraph Terminal

$229.00

(California res. add $13.74 tax.)

Visa and MasterCard orders
are welcomed. Price includes
shipping & handling. Purchase

orders accepted from
Government agencies

AR-501 covered by One Year Limited

Warranty. Extended warranty service

available at the followin
$25.00 - 3 Years $15.00 -

rates:
Years

package (4.5 x

6.25"x 2.25") but a powerful gear to practice and play with. As a CW
decoder, it detects morse code between 5 to 30 WPM. For practice?, it
activates and displays the code. More?, it operates as an electronic keyer

both standard and iambic. More

yet?, How about a print-out function? The

AR501 does just that. We offer a stand alone thermal printer as an option.

”ﬂ!communfeaﬁons, INC. TOLL FREE 1-800-523-6366

22511 Aspan S
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“...The problem is that ama-
teur radio is starting to see people
exploiting that. The autonomy of
amateur radio allows the few self-
serving hams to impose that much
more on the honest and charitable
majority.

“Why is this happening? Apart
from the nature of ham radio, as
described above, this Service, like
many others, was deregulated
five—six years ago. The idea was
to let the marketplace regulate
what goes on in radio lo the great-
est extent that it can and let the
FCC get out of the business of
regulating. The FCC applied that
philosophy across the board in all
radio services, including amateur
radio.

“l hope that some of you will
go back and reread my interview
in CQ Magazine when | was first
appointed to the Commission. |
said there that deregulation
wouldn't work in amateur radio.
There's no marketplace force, no
competitive engine that drives
amateur radio. What must serve
in place of a marketplace for
amateur radio is regulation.

“Most people shudder at the
thought of more regulation—it's
not the American way to invite
more government interference.
But this is exactly what amateur
radio needs—the Service has
more autonomy than it can
adequately cope with.

“Amateur radio has an absurd
licensing situation when it comes
to repeaters. The model of ama-
teur radio regulation is based on
point-to-point commurnications.
Repeaters ostensibly merely
extend the distance between
those points. They are akin, how-
ever, to land mobile or broadcast
station operations because of the
tremendous range that repeaters
have. One of the reasons repeater
coordination presents so0 much
trouble is that it doesn't fit the reg-
ulations that generally govern am-
ateur radio.

I sat in on a repeater coordina-
tors’ meeting this morning and
saw that most of the attendees
had immediate issues to attend
to in their local clubs. Hams
must make every effort, however,
to step back and look at the big
picture. They need to see that
there’'s something different about
repeater coordination that
requires a different regulatory
approach.” I}

Look for the continuation of
Kowalski’'s speech in next
month’s Looking West.
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Chod Harris VP2ML
PO Box 4881
Santa Rosa CA 95402

Islands On The Air

Looking for a new DX challenge
this summer? Many DXers are
finding the Great Britain-based |s-
lands On The Air (IOTA) program
an exciting addition to their quest
for DXCC and Worked All Zones.

The IOTA program involves
working and confirming stations
located on more than 400 islands

Hams Around the World

hundreds of islands to chase, the
DXer will not run out of potential
IOTA credits for many years. The
other primary appeal of the pro-
gram is that almost any DXer can
be DX, by operating from one of
many IOTA islands.

Island DXpeditioning is very
popular among EuropeanDX-
ers—so popular in fact that the
IOTA administrators have
stopped accepting applications
for new islands in Europe. (The
latest IOTA directory lists 110 Eu-

“Any recognized island,
island group, or subgroup, as listed
in the National Geographic Society’s
World Atlas can receive an
IOTA designation.”

and i1sland groups in all corners of
the globe. Like DXCC, the initial
award level is for 100 islands, with
additional awards at 2, 3, and 400
levels. The IOTA program in-
cludes 11 other awards, most for
working 75% or more of the acti-
vated islands in each geographic
region. These latter awards cover
the six continents, Antarctica,
Arctic islands, the West Indies,
and the British Isles. (In regions
with more than 100 activated is-
lands, the DXer can earn the
award by confirming 75 islands.)
To qualify for the IOTA World
Diploma, the DXer must confirm
50% of the activated islands in
each of the seven continental
areas.

Geoff Watts founded the IOTA
program in the mid-1960s. Since
1985 the Radio Society of Great
Britain (RSGB) has administered
the awards, under the supervision
of Roger Balister G3KMA. (Geoff
Watts, by the way, is a British
short wave listener who edited the
weekly DX News Sheet in Eng-
land for many years, the only non-
ham member of the DX Hall of
Fame.)

The Appeal

The Islands On The Air program
appeals to DXers for two main rea-
sons. First, the program provides
a new challenge to the DXer who
is running out of countries to work
under the DXCC program. With

ropean islands!) DXers can get to
many of these islands by automo-
bile, commercial transportation,
or a short boat ride. Since many of
the islands don’'t have resident
amateurs, the only time a DXer
can make contact with anisland is
via an island DXpedition. The
summer months see many such
mini-DXpeditions by hams from
almost every country in Europe.
Maost such trips are single week-
end affairs, with a simple trans-
ceiver and portable antenna, a far
cry from the elaborate, time-
consuming, and expensive DXpe-
ditions to rare DXCC locations,
such as Howland Island or King-
man Reef. The ease with which a
DXer can activate an IOTA island
is a major benefit of the program.

North American Islands

What counts for IOTA? Any rec-
ognized island, island group, or
subgroup, as listed in the National
Geographic Society's World Atlas
can receive an IOTA designation.
To simplify IOTA hunting, the
IOTA administrators provide an
|OTA Directory that lists some 600
possible IOTA credits. In North
America, the directory is available
for US $3 postpaid from The DX
Bulletin, Box 50, Fulton CA
95439.

Among the IOTA credits on the
Atlantic coast of the United States
are: Mount Desert Island in Maine
(NA-55), Nantucket (NA-486),

Block Island (NA-31) off Rhode Is-
land, Long Island (NA-26), the
Chesapeake Bay (NA-83) and
Hattaras (NA-67) groups, Sea ls-
land (NA-58) and Cedar Key (NA-
76), and the Florida Keys (NA-62).
In the Gulf of Mexico, there's Flori-
da's Marco Island (NA-52), Sani-
bel group (NA-69), Tampa Bay
peninsula group (NA-34), Ship
group (NA-82), and Chandeleur
Island (NA-77). On the West Coast
IOTA, credits are the Channel Is-
lands (NA-66), the Farallons (NA-
?7?), and the San Juan Archi-
pelago (NA-65). IOTA does not
assign a number to an island until
it is "‘activated’’ by an accredited
operation.

These islands show the wide
range of available IOTA credits.
For example, a IOTA DXer can
drive to many of these islands,
such as the Florida Keys, Marco
Island, Mt. Desert Island, Long Is-
land, and the Hattaras group. Oth-
ers are a short ferry ride away:
Channel Islands, Nantucket,
Block Island, and the San Juans.

On the other hand, some of the
islands within a few miles of the
US coast have never seen IOTA
activity. They fall into the “inacti-
vated'’ group. These 200 or so is-
lands that will count for I0OTA,
once an IOTA DXer operates from
that island. The St. George group
on the Florida panhandle has not
been on the air for IOTA, despite
regular ferry service. Other poten-
tial IOTA credits off the US coast
have not been on the air for very

Bay, and Akpatok Island in the
Arctic.

Alaska has 24 potential IOTA
credits, only 14 of which have
been on the air. Anyone for a DX-
pedition to Walrus Island this
summer? One Alaska IOTA credit
of particular interest is thePribilof
group (NA-28). The Alaska DX As-
sociation tried for years to get the
Pribilofs added to the DXCC coun-
try list, without success. Al least
the Pribilofs count as a New One
for IOTA.

An interesting wrinkle to IOTA is
that some islands that count sepa-
rately for DXCC are lumped to-
gether into a single IOTA credit,
For example, the Diomede lIs-
lands in the Bering Strait count as
a single IOTA entity (no number
yet assigned), but two DXCC
countries: Alaska KL7 and Asiatic
RSFSR UAQ. Similarly, many of
the Caribbean DXCC countries
are lumped into the Windward
Islands (NA-25), the Leeward Is-
lands (NA-22), and the Greater
Antilles (NA-15). Thus Montserrat
VP2M, AnguillaVP2E, Antigua
V2, Dominica J7, Guadeloupe
FG, and others all count for
NA-22, despite separate DXCC
status.

To get started in the IOTA pro-
gram, try tuning in the IOTA neton
14260 kHz at 1300Z on Satur-
days. Most IOTA DXpeditions try
to hit this spot, and many IOTA
regulars will be pleased to provide
information for the new island
chaser. DXers can find details on

“An interesting wrinkle to IOTA is that
some islands that count separately

for DXCC are lumped together
into a single IOTA credit. "’

good reasons. For example, the
Marquesas group off Key West,
and the Farallons near San Fran-
cisco are wildlife refuges. Authori-
ties are reluctant to approve DX-
peditions among nesting birds
and sea life.

A more adventuresome DXpe-
ditioner can find many more IOTA
islands in North America. Canada
has 25 activated and inactivated
IOTA credits. The more common
islands include Newfoundland
(NA-27), Cape Breton (NA-10),
Prince Edward Island (NA-29),
and Vancouver Island (NA-386).
The islands that have not yet seen
IOTA activity are all rather inac-
cessible: islands in the Hudson

future IOTA DXpeditions in RS-
GB's DX News Sheet, or in some
of the weekly stateside DX news-
letters. Meanwhile, look through
those QSLs for possible island
confirmations, and set up a check
sheet for IOTA credits confirmed.
Finally, consider an island DXpe-
dition this summer!. . .de VP2ML
NA-22. &

[Don’t miss the 1988 Northwest
DX Convention July 22-24, at the
Richmond Inn, Richmond, British
Columbia. Registration is US $40
to the sponsoring British Colum-
bia DX Club, c/o Ken Thompson,
Box 3048, Blaine WA 98230.]
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CB-TO-TEN

73 has led the way on CB-to-10 meter conversions. Take
advantage of our offer to help vou get on 10 meters before the
sunspots peak again, It's easy and saves you money!

# Title Issue

1 Bandplan and Crystal Info May 77

2 Conversion Data May 77

3 Radio Shack TRC-47 Jul 77

4 E.F. Johnson Messenger 123A Jul 77

5 Hy-Gain 6708 Jul 77

6 Antenna Suggestions Dec 77

7 Radio Shack Realistic TRC-II Dec 77

8 The Publicom I Feb 78

9 How about 55B Conversions? Jul 78
10 Radio Shack TRC:11 and TRC-74 Aug 78
11 Radio Shack Realistic Mini 23 Sep 78
12 Hy-Range 681A |[Hy-Gain) Sep 78
13 Kraco KCB-23108 Oct 78
14 Lafayette Telsat SSB-75 Nov 78
15 Radio Shack Realistic TRC-452 Nov 78
16 CB Walkie-Talkie Conversion Nov 78

7 Sharp Model CB-800A Jan 79
18 SBE Sidebander Il and Pace 123A Jan 79
19 Midland 13-882C and Other PLL Rigs May 79
20 Lafayette SSB-75 and SSB-100 Jun 79
21 Royce I-655 Nov 79
22 Johnson Viking 352 Nov 79
23 CBto 10 FM-Part| Jan 80
24 CBrwo 10FM-Partll Feb 80
25 More Talk Power for the TRC-11 Mar 80
26 Sears RoadTalker 40 Mar t last! A map dedicated to the radio amateur. Announcing the Azimuth-Equidistant wall map from
27 Penney's 5SB Rig Apr80 the Great Circle Map Co.
28 The Poly-Paks 30-Channel CB Board Jun 80 An azimuth map provides information about heading and range to any place on Earth. No longer will
i I:ﬁ';?;:rsszsa CB Ri ;zll $ you have to guess at which way to aim your beam antenna for that rare DX.
31 Double Your Chmmhfi SSB Conversons Jul 80 Each map is specially drawn with your station at the exact center. The rest of the world is spread out
32 On Ten FM Aug 80 around you. To use the map, simply find the target station and read the compass heading from the border
33 Put That Hy-Gain CB Board to Use Sep 80 of the map. To find the range, count the number of rings from the center. Each ring is spaced 1000 miles
34 Peaking and Tweaking Hy-Gain Boards Mar 82 apart. Voila! You now know the true heading and range to the target station.
35 CBtoCW? {Hy-Gain| _ Julsz The maps are custom drawn with computer accuracy for your location and are personalized with your
36 Maximum Modulation for CB Conversions Dec 82 station’s call sign at the lower right. Each map measures 35"x23", is brightly colored, and is printed on
:; Efi:lf Ugﬁ?“{gif;ﬁ? Egﬁ:‘g;lﬂc" . :“E gi high quality poster stock making it suitable for framing.

AT s = g e To order, send $59 check or money order and your station's call sign and location (if you live in a large

Send $3.00 for the first article and $1.50 each thereafter. Just city, state which side of town) to:
choose the article numbers and call with a credit card number Grc:n-rair:lc ’IBEP o.
of send a check or money order to: CB to Ten, 73 Amateur DEALER
Radio Magazine, WGE &L.rr, Peterborough NH 03458 [603- P.O. Box 691401 * San Antonio, TX 78269 INQUIRIES INVITED

525.4201) CIRCLE 346 ON READER SERVICE CARD
Feedback# Title Feedback# Title

In our continuing effort to present the best in 1 Welcome, Newcomers 20 Dealer Directory
amateur radio features and columns, we've 2 Never Say Die 21 Problems in Learning the Code
decided to go directly to the source—you, the 3 QRX 22 Security Alert
reader. Articles and columns are assigned 4 Code Test Sure Shot 23 Care and Feeding of PBBS
feedback numbers, which appear on each 5 Review: Yaesu FT-747GX (Part 2)
article/column are listed I‘IEI’E Th-BEE numbers 6 2 Tone Encoder 24 Weathersats
correspond to those on the feedback card 7 Novice Band Code Nets 25 Above and Beyond
opposite this page. On the card, please check 8 Review: GGTE Morse Tutor 26 RTTY Loop
the box which honestly represents your opinion 9 How To Improve Code Speed 27 ATV
of each article or column. 10 Direction Finding Loop 28 Aerial View

Do we really read the feedback cards? You 11 Morse Code Motivation 29 New Products
Ly i SO0 Tokes & good, hae Techniques 30 QRP

our :
look at what you do and don't like. To show our 12 . IEME HoiDowor § wo 31 Sngexc 7708
appreciation, we'll draw one feedback card 13 Review: Datong's Great Add-On 32 Hams‘:als
each month and award the lucky winner a free st S Snecal vt
one-year subscription (or extension) to 73. To 14 You Will Upgrade! : 34 Looking West
save some money on stamps, why not fill out 15 Review: Gordon West Novice 35 DX
the Product Report card along with the Feed- Course 36 Ad Index
back card and place them in an envelope? 16 Review: AR-460D 32 Digit LCR 37 73 International
Toss in a damning or praising letter to the edi- Meter 38 QTH DX
tor while you're at it. You can also enter your 17 A Pulsed Bi-Phase 39 Propagation
QSL in our QSL of the Month contest. All for the Communications System (Part 2) 40 Barter N Buy
low, low price of 25 cents. 18 How Not to Run a Novice Class
19 Flip Flop Latch Circuits (Part 2)
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ALINCDO ELECTRONICS

» Terrific = Features and Benefits

» LCD with Switchable Backlighting
ed “7 _ «10 Memories

00 _;: * BNC Antenna Connection
= & 99, o\~ * 16 Button DTMF Pad
VYN L » Easily Accessible Dip Switches For Encoding

Sub Audible Tones

» Battery Save Draws 15ma For Extended

Battery Life
* .16uv Sensitivity

* 144.00 MHz to 147.995 MHz
* CAP and MARS Modifiable

» Standard Battery, EBP-9NAZ
Has DC/DC Converter Built In

» Stores Standard Repeater Offsets In Memory
* Full Range of Accessories
» 220 MHz and 440 MHz To Follow Shortly

CIRCLE 67 ON READER SERVICE CARD

A-Tech - Burbank, CA

Amateur 8 Advance Comm. - Wiiminglon, DE
Amateur Comm. ETC. - San Amonia, TX
AES - Miwaukes W

AES - Orisndo. FL

AES - Clearwialer, FL

AES - Les Vegaa, NV

Austin Amateur Radio Supphy - Agstin, TX
Barry Bectronics - New York, NY
Burgnaran Amateur Canter - Watertown, SD
Colorade Comm Center - Denver, CO
:Dnmwara Amateur Eupp{'; Mew Caatla, DE
ﬂuc‘aﬁummumuntlnnn Flossvilie, GA

El Origirmi Electronics - Brownaville, TX
EEB - Vienna, VA

EGE. INC. - Woudbridoe. VA

Erickson Communications - Chicaga, IL
F&M Bectronics - Greenshara, NC
Floyd Blectranics - Collinsville, IL

The Ham Siation - Evensvilla, IN

The Ham Hul - Amarfig, TX

Hatry Radio - Hartlord, CT

Harwy Aado - Los Angeies, CA

Hirsch Sales Co - Willamsville, NY

HR Bectronics - Muskegan, M

1

a
7

20705 South Western Ave., Suite 104 Torrance, CA 905018 (213)618-8616

, Tough & Tonifie -

The NEW Generation of T.T.& T. Hand Held Transceivers
From Alinco Are Just Around the Corner!

Introducing The DJ-100T 2 Meter Hand Held Transceiver
* Tiny = 1-3/16" D x 2-3/8" W x 6-5/8" H
* Tough = 6.5 Watts (With Optional EBP-8NAZ Nicd Battery Pack)

2

Alinco’s products are carried by these fine dealers m————————————————
EGE, INC. - Salem. NH

HRAD- Anahmim, CA

HRQ -

HRO

Atiantn, GA

- Burlingamea, CA
HRD- -
HRD -
MR -
HRD -

Oakland, CA
Fhoanix, AZ
San Diego. CA
van Nuya. CA

HSC - Sanda Clarg, GA

HSC - Speramenio, GA

HSC - Sunnyvale, CA

intermationna Radio Systems - Minmi, FL

Jun's Elactronica - Cubser Clly, CA

Kennady Astociates - San Antonio, TX
K.J Electronics - Houston, TX
Madson Electronice - Houslon, TX
Maryiand Racho Center - Laursl, MD

Memphis Amateur Electronics - Memphis, TN

Michigan Radio - Mt Clemens, MI
Mission Consulting - Houston, TX

- Missourl Radio Eﬂntﬂr Kansns City, MO

N&G Electrorics - Miami, FL

Omni Electronics - Lareda, TX
Quement Elactronics - San Jose, CA
RF Enterprises - Merrifisld, MN

RAL Electronics - Hamilton, OH

Aeno Radio, Aeno, NV

Rivendell Asgsocistes - Derry, NH
Rogus Electronics - Southinglon, CT
Rosan's Electromcs - Williamson., WY
Foss Distributing Co. - Preston, 1D
Saleiite Ciy - Momneapoin, MN
Tal-Com Ewctronic Comm. - Liltiaton, MA
Texas Comm. Center - Houston, TX
Texas Towers - Piano. TX

VHF Communications - Jemasiown, NY
Williams Radio Sales, Colfax, NC

 CANADA:

Canadian Distnbutor
Texpro Sales inc. - Burlington, Ontario
(416) 332-5544
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edited by Richard Phenix

Notes From FN42

Last month we noted that the
International League of Amateur
Radio Esperantists has a mem-
bership of over 350, that 18 of the
80 nations represented at a world
conference last year had repre-
sentatives in the ILARE, and that
162 stations in 22 nations partici-
pated in the annual international
contest in Esperanto (on the HF
bands, third weekend in Novem-
ber). That gives you four months
to learn the language before this
year's contest, and here is how
you get started.

Send a business-size SASE
(use IRCs if you write from outside
the U.S.) to Esperanto STI, 195
Partridge Road, Pittsfield, MA
01201, U.S.A. and accept a 10-
free-lessons offer! You get one
lesson at a time, sending in your
work on each, with SASE (or SAE
with IRCs) to get the next one. You
will be put in touch with the Es-
peranto center nearest to you.
“Dankon,’" (Thank you) say you?
“Ne dankinde!"’ (Don't mention it;
you 're welcome!)

Esperanto is about 100 years
old. Each of its 28 letters is al-
ways pronounced the same way,
words are spelled as they sound,
and are ‘‘grammar coded."’
Nouns end in O, adverbs with an
E, adjectives with A, and verbs
with AS (present tense), IS (past),
OS (future). ““The'" is always Ia,
for singular, plural, object, subject
(noword for “a" or “an’’ and there
is no masculine or feminine for
inamimale objects, as in many
languages). There are 16 funda-
mental rules of grammar, with NO
exceplions.

We already have one common
language: Morse code. Whatl-
great communications would take
place if we could speak to each
other all around the world! Es-
peranto, which is neutral on all
matters of politics, economics,
and religion, already has a world-
wide presence—an estimated
eight million read, speak, and
write it—and an extensive litera-
lure—prose, poetry, technical
matters, etc. Easy (facila) to learn;
not difficult (malfacila).

We are indebted to Allan C.
Boschen, a former Director of the
Esperanto League for North
America, for the above. He is an
electrical engineer and has both

taught and worked in his profes-
sion. He is a Senior Member of the
IEEE.

July dates: This is a great
month for Independence! It is In-
dependence Day for the USA on
the 4th, for Venezuela on the 5th,
Argentina the 9th, the Bahamas
on the 10th, Colombia on the 20th,
Liberia on the 26th, and Peru on
the 28th. Vival

Canada Day is on the 1st; 6—
National Day, Malawi (17th is
National Holiday, Iraq, and for
Belgium on the 21st); 14—Bastille
Day, France; 18—Liberation Day,
Nicaragua (National Liberation
Day, Poland, the 27th); 19—
Martyas Day, Burma; 23—Revo-
lution Anniversary, Egypt (31st for
the Congo); 24—Aniversario de
Bolivar, Latin America; and Cuba
celebrates National Rebellion Day
on the 26th.

Roundup

Africa. Wayne had a newsy let-
ter from 5Z4BH (a new call) in
Nairobi, in which 9X5AA and
5H3Z0 are mentioned, along with
casual references to Kigali, Ethi-
opia, Somalia, Djibouti, Tanzania,
and Dar Es Salaam.... This
column would welcome items
from those parts of the world.
Let's hear from you.

Brazil. From LABRE/Sao Paulo
Executive Secretary Joao lva da
Fonseca Netto (PY20T): The
YLPY88 Award, for working PY
“¥L" stations during 1988. All
bands, CW or phone, also avail-
able for SWLs, QSLs not required,
only GCR log info: date, call, time,
mode, RS/T band. CW contacts
are worth 11 points; phone con-
tacts are 8 points; 88 points are
needed. Send application with 10

b e el gl e b Y
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IRCs to LABRE DS/SP—YLPY88,
PO Box 22, Sao Paulo - CEP
01051, Brazil.

British West Indies. Roger
Corbin ZF1RC and Bruce E. Miller
ZF2KN are now, respectively,
president and secretary/treasur-
er/QSL Manager for the Cayman
Amateur Radio Society. Address
for the latter: PO Box 1029, Grand
Cayman Island, BWI. And he
reminds us that the 12, 17, and
30 meter bands are not author-
ized for use in the Cayman lIs-
lands, and 160 operation is lim-
ited in power to 75 W for class A
operators and 20 W for class B
operators.

France. More and more refer-
ences to packet. "'l think you
would be interested in knowing
that French packet amateurs are
making lots of QS0Os. . .and plan
to set up nets, as in California and
elsewhere stateside. Contacts be-
tween Sweden, Spain, British
Isles, Germany, Malta, and Sar-
dinia are common [and] even be-
hind the lron Curtain. . .Poland
and Yugoslavia.” So writes SWL
Jean R. Boucton F11DPM. [How
about writing us a page or two on
“Packet Radio In France,” or
some such litle, for use sometime
in this column?—Ed. ]

Photo A. John F11DPM.

World. From time to time it is
good to remember there is (and
has been, for 123 years) a mem-
bership organization, now 163
countries strong and now a spe-
cialized agency within the United
Nations, called the International
Telecommunications Union (ITU).
Among its many sub-groups is the
World Plan Committee—which
met in Portugal last February un-
der the chairmanship of C. R.
Crump (of the USA). It receives
reports from countries on their re-
spective trends in planning acti-
vities, developments, and data
on past, present, and projected
volumes of telecommunications
traffic.

Also in February, in association

with the Department of Telecom-
munications of India, the ITU
brought together over 100 repre-
sentatives from 42 Asian and
Pacific countries to plan a Region-
al Development Conference. The
conference focus: the implica-
tions of the prediction that “‘by
the early part of the next cen-
tury, virtually the whole of man-
kind should be brought within
easy reach of a telephone and,
in due course, the other services
that telecommunications can
provide."" [Meaning us, among
others. ]

In May there was the Americas
Telecom exhibition and forum in
Rio de Janeiro and a policy sym-
posium on development strate-
gies for Latin America. May 17
annually is World Telecommuni-
cations Day, and this year’'s sub-
ject was “‘the transfer of techno-
logical know-how in the age of
electronics.” Its purpose was lo
focus attention on the roles of
modern telecommunications in
the economic and social develop-
ment of nations.

Between late August and early
October this year there will be a
World Administrative Radio Con-
ference in Geneva on the use of
geostationary-satellite orbit and
on the planning of space ser-
vices utilizing it. In October of
1989, Geneva hosts the World
Electronic Media Exhibition and
Symposium.

Heady stuff that affects hams
worldwide, eventually. If you are
interested in more details, write
the ITU, Place des Nations, CH-
1211 Geneva 20, Switzerland.
You may request that information
come to you in English, French,
or Spanish.

AUSTRALIA

J. E. Joyce VK3YJ
44 Wren Street
Altona 3018
Victoria
Australia

[Jim headed this latest report on
EXPOS88, "APOLOGY." He owes
us none. . . it was an army of Mur-
phys (Murphies?) who do. Mix to-
gether bureaucracies (which ev-
ery nation has) and our magazine
lead time and you come up with
Jim's report in the April issue. It
was overtaken by Murphy events
in late March in Australia, far too
complicated to describe, but be-
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NATIONAL CAPITAL CERTIFICATE RULES

All amateurs and SWLs worldwide are eligible. Contacts (SWL
reports) valid from 1301 UTC December 31, 1987 to 1300 UTC
December 31, 1988.

POINT REQUIREMENTS

Category Section Points Required
1. HF VK Call Areas 50 Points
(Under 30 MHz) (not VK9S/VK®) (incl. VIBBACT)
2. HF Non-VK Call Areas 20 Points

(incl. VKS/VK0) (incl. VIBBACT)
3. VHF + VK Call Areas 50 Points

(Above 30 MHz) (not VK9/VKO)
4. VHF + Non-VK Call Areas B8 Points

(incl. VKO/VKQ)

Each application in Categories 1, 2, and 3 must include at least
one of the Australian VI88 special event callsigns. Those for HF must
include a contact with VIBBACT.

HF contact with any Australian callsign = 1 point; with any VI88
special event callsign = 5 points.

VHF contacts between stations up to 30 km. = 1 point; and over 30
km. = 4 points. Contact with any Australian VI88 special event
callsign counts for 10 points, i.e., VIBBACT or any other VI88 prefix.

For VK operators only: Except for the VI88 special event callsign,
all contacts must be outside area operated from.

Any VIB8 special event callsign may be claimed only once per
band per mode. (E.g., VIBBACT on 20m SSB and 20 CW = two
contacts—10 points, because of different modes.)

QSL card confirmation of contacts claimed not required.

Any band or mode within the terms of the applicant’s license is
accepted; endorsement requests will be considered. E.qg., if all
points claimed are for contacts on a single band or mode, an en-
dorsement to' the Certificate would be possible.

Contacts made by any terrestrial voice repeater method are not
valid. Packet radio contacts using digipeater(s) are valid.

Sepd Aus.$4.00 or 7 IRCs with your application; send logs or log
extracts for each contact claimed, with callsign, date, UTC time,
mode, band, signal reports exchanged, to the VIS8BACT Awards
Manager, GPO Box 600, Canberra, A.C.T. 2601, Australia. NOTE:
Claims must be certified as a true and correct record by at least one
licensed amateur other than the applicant. (This requirement may be
waived for applicants in remote areas—send an explanation if you

wish to claim a waiver.)

yond the control of the WIAQ
EXPOB8 Committee, and abso-
lutely ruinous to their plans. And
until now we could cover the dis-
aster only with that tiny LATE
NEWS box in the June issue. Here
now is the official information on
the WIA Bicentenary obser-
vances. It comes over the signa-
ture of Daniel R. Steiner VK1ST,
Chairman, Bicentenary Sub-Com-
mitltee.—Ed. |

All Australian amateurs may
use the AX prefix to replace the
VK; and the Department of Trans-
port and Communications has
provided one VIB8 prefixed call-
sign for each state and territory
(see box). The Australian Capital
Territory station, VIB8BACT, has
been active to date as follows:
e Australia Day, January 26—
many contacts made
» Canberra Day—during the
March 19/20 Annual John Moyle
Field Day Contest
* On the May 9th occasion of the
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State/ Callsign
Territory Vigs
New South Wales NSW
Victoria VIC
Austr. Capital Terr. ACT
Tasmania TAS
South Austr. SA
West Austr. WA
Northern Terr. NT
Queensland QLD
Polonia RC ABC
(Victona)
World Expo XPO
(Brisbane)

opening of the new Australian
Parliament House. (As of this
writing, Queen Elizabeth 11, the
Queen of Australia, is to open the
House, and VIBBACT will operate
from 2200 UTC, May 8, through
1000 UTC, May 9, on 80 through
10, using frequencies ending in
88—3.588 MHz, 7.088, 14.188,
14.288, 21.288, etc.)

All VK1 amateurs will be en-

couraged to operate the VIBBACT
call at least once during 1988.

VK1ST notes particularly that a
special QSL card and an Aus-
tralian Bicentenary National Cap-
ital Certificate will be offered.
They are a matched pair. Each
VIBBACT contact will qualify for a
QSL. See box for Certificate de-
tails.

GREAT BRITAIN

Jeff Maynard G4EJA
32 Waldorf Heights
Hawiley Hill
Camberley GU17 9JQ
England

The UK Scene

Good news for us! The license
fee for UK amateur radio opera-
tion will remain at 12 pounds
(about $20) for the next 12
months. Our regulatory body, the
Department of Trade and Indus-
try, recently announced a revision
of the 47 different types of UK ra-
dio licenses (yes, | said 47!), and
25 of them got increases, as is
normal for ‘‘revisions,’” but for
once the amateur community was
not affected.

The DTl has also released
GB75 prefixes for club stations
wishing to run demonstrations
during this 75th anniversary year.
The main purpose of the calls will
be to demonstrate amateur radio
to the general public, so operation
by both Class A (HF) and B (VHF
only) stations so-licensed must be
such that the public has full ac-
cess. They will be in conjunction,
therefore, with town shows, festi-
vals, village fairs, and the like.
And not of the ‘‘five nine-go'* con-
test style, one hopes. Amateur ra-
dio is difficult enough to explain to
the man-in-the-street without the
jargon.

The RSGB (Radio Society of
Great Britain) is planning a series
of 75th Anniversary events, which
was to be published in the April
issue of RadCom. Some events
will be fully subscribed by the time
you read this, but | am sure the
RSGB can make a special effort to
accommodate overseas visitors.
Contact them directly for full infor-
mation. .

One such event, of special in-
terest to RTTY enthusiasts, is an
inaugural Data Symposium on the
22nd and 23rd of this month (July)
at the Harrow School (which by

itself is a treat for tourists), a few
miles NW of Central London.
RTTY may be thought of as oid
hat, but it really is the original
form of data transmission. If it had
been invented in the B0s, it would
have be hailed as a major break-

“through.

Reminder: The British Amateur
Radio Teleprinter Group (BARTG)
transmits news bulletins on the
first and third Sundays of each
month on 3590 kHz and 14.090
MHz. Get details from and send
contributions to: Bob Andrews
G1JZJ, BARTG Manager, 5
Queens Road, Erdington, Birm-
ingham B23 7JP, England.

NEW ZEALAND

Des Chapman ZL2VR
459 Kennedy Road
Napier

New Zealand

2300 MHz E-M-E World Rec-
ord. During last October's ARRL
International Moonbounce Con-
test a new world record was estab-
lished between W3IWI (National
Radio Astronomy Observatory,
Greenbank, West Virginia) and
ZL2AQE (Wellington), on October
18.

In John Shortland ZL2AQE's
words, after disappointing begin-
nings and several phone calls to
Greenbank, he found his 150-watt
final was not radiating. Other ZLs
had given up by now, bul he de-
cided W3IWI “was not going to
get off the hook so easily.” He
patched out the final high power
stages and ran the driver into the
transmit feeder, giving an approx-
imate power output of 6W at the
dish feed. He made another quick
call to Greenbank—and back at
the transmitting position he heard
W3IWI (Jay K5JL, operating)
come in with an excellent signal
strength as before. John an-
swered and exchanged reports
and confirmations, and then the
stations broke the normal se-
quencing and exchanged greet-
ings and congratulations: They
had completed a world record dis-
tance for a two-way 2304-MHz
contact. (See box for equipment
data.) It was fitting that John and
Jay were the operators. Jay has
been helping ZLs in EME for some
time, and John has been experi-
menting for some time with power
production levels of over 100W at
2304 MHz. He has developed two



EQUIPMENT DATA
W3iwi ZL2AQE

Antenna 140’ 12’
Tx Power 100W 6W
Rx noise 1dB 1dB
Beam width 3dB 24° 1.5°
Track method Auto Manual
Polarization -EME circular-

high-power 2304 amplifiers.
No doubt this year will see them,
Ted ZL2TAX, Steve ZL2AZQ,
and many others in the moon-
bounce contest. Keep an earopen
for us!

A 50th Anniversary. On Janu-
ary 4, 1938, the Electrical and
Wireless School opened to train
the first Signals personnel in the
then-new Royal New Zealand Air
Force. The recent 50th anniver-
sary celebration was like a mini
hamfest, with more than half the
300 ex-students present being li-
censed amateurs.

With WW |l breaking out in
1939, the school expanded rap-
idly, and by 1945, 5290 airmen
and -women had been trained
for eleven different jobs includ-
ing wireless operators, telegra-
phists, DF operators, teleprinter
operalors, and radar operators.
The postwar amateur radio boom
was mainly due to the introduc-
tion to radio communications of
such a large number of men and
women in the Army, Navy, and Air
Force.

Fraternal Twin Clubs? Is there
another Hastings Amateur Radio
Club anywhere in the world? If
so, The Hastings ARC of New

Zealand would like to make
contact with you and exchange
information and greetings some
time in August and/or September,
possibly on 20 meters, perhaps
as the first of many goodwill
exchanges. Research shows
towns of that name in the U.S.,
Canada, England, and Australia.
[In the U.S., in Florida, lllinois,
Michigan, Minnesota, Nebraska,
New York (and a Hastings-
On-Hudson also in NY), and
Pennsylvania; there is a Hastings
on the West Indies island of Bar-
bados also.—Ed.] If there is a ra-
dio club in one of these Hastings
please quickly write airmail to the
secretary of our Hastings ARC:
Hugh Thornton ZL2TKL, 404 Hart
Drive, Hastings, New Zealand so
that we can set up a sked.

PORTUGAL

Luiz Miguel de Sousa CT4UE
PO Box 32

S.Joao do Estoril

2765 Portugal

Photo B. REP Chairman Carlos Nunes CT1CDL receives a plaque from
IARU Secretary John Allawy G3FKM and Olga, his secretary. (Photo by
Joao Lagoa CT1CFH)

January 28 was historic for
REP. Celebrating its 60th anniver-
sary, a ham convention was held
in Caldas da Rainha, 55 miles
north of Lisbon, one of a number
of charming towns and villages in
the beautiful hilly region famous
for pottery making. Local mayors,
tourist departments, and hams
like Felizardo CT1ALF, and such
guests as IARU Region 1's secre-
tary, Mr. John Allawy, and Mr.
Gonzalo Pomares, chairman,
URE-Union de Radioaficionados
Espalholes made it a success.

During the four days (at the Ho-
tel Malhoa) sessions reached
agreemenlts on many subjects.
Hams should promote amateur
activity among the general public;
should hold seminars to create
new hams; should participate in
international ham events to ex-
change ideas and keep up with
new technologies, and working
groups should study these tech-
nologies.

It was confirmed that Portugal
would be the location for the 1990
IARU meeting; Portugal's radio
pioneers were remembered and
honored, and a visit was made to
Portugal's Earth/Satellite station
at the Companhia Portuguesa Ra-
dio Marconi site.

We had Jurgen Matthes
DFBOM and YL as visitors from
West Germany recently. He is a
member of the International Air
Traffic Controllers Net (IATCN)—
tune daily on 14.277 kHz at 1130
GMT to hear more about it.

Among foreign hams living in
Portugal |'ve found another
friend, Gary Holt N7GHD—living
right across the street! He likes
CW, phone, and SSTV, and is
available to climb crank-up towers
when we need him!

Best 73 to all, 88 to the ladies.

THAILAND

Tony Waltham HS1AMH
International Liaison Officer
Radio Amateur Society of
Thailand

PO Box 2008, Bangkok
Thailand

Within a few months we expect
operations by licensed operators
to resume in Thailand. Under new
regulations, operations at first will
be only from club stations.

At the end of 1982, the Society
(RAST) advised its members
transmitting HF to go QRT while

the Post and Telegraph and
security agencies reviewed the
question of amateur radio with
regards to fully legalizing the
activity—as has now been done.
In order to maintain Thailand's
presence on the HF bands, RAST
members turned to major interna-
tional contests, which enabled a
maximum number of QSOs to be
sustained in short bursts of activi-
ty, in each case seeking and
winning operating permission
from the authorities.

The new regulations, effective
this year, include:

* Only Thai nationals, 15 or older
will be eligible

* Qualified foreign residents will
be able to apply, but only under
reciprocal operating privilege
agreements (| believe the US,
Spain, and Chile have already
lodged requests with the Thai
Ministry of Foreign Affairs—the
agency that handles this matter)

* A National Security Council or
Police clearance will be required,
as will membership in RAST

* Three classes of licenses are
allowed: Novice, offering VHF on-
ly on 2 meters; a Secondary HF
class with Morse code require-
ment and better technical knowl-
edge; and a First Class license
with Morse code requirement and
more technical know-how.

The Thai P & T Department is
very keen on reciprocal licensing,
so RAST will be grateful for any
help which can be given to en-
courage the appropriate national
administrations to communicate
with the Ministry of Foreign Affairs
accordingly.

Thailand will host the SEANET
convention this year, November
11-13. Please spread the word for
us, since we have no HF opera-
tions yet! SEANET meets at
14.320 MHz at 1200 UTC. | will
write program details when | know
them.

RAST has a new committee we
believe will be in an excellent posi-
tion to do its best for the amateur
radio service in Thaliand. It is
headed by the Permanent Secre-
tary to the Communications Min-
istry, a long-term amateur radio
enthusiast, Sribhumi Sukhanetr
HS1SS, and includes several se-
nior officials in the PTT in appoint-
ed or advisory positions. 1st and
2nd Vice Presidents are Thavorn
Yaowakun and Mayuree Chotikul;
Lt. Chamlong Chuathai is Secre-
tary-general, Hans Hollstein is As-
sistant secretary; Treasurer is
Rasdaporn Boonpitak, and in
charge of public relations is L.
Col. Prasit Neelayaothin. 5
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D TMF/steel keys!

sealed gold contacts!

{5&“—-—-»-—-]

| [—0.20"

M ail
Drder

You've earned your
Ham ticket.

Now What?

Now you're ready to get on the
air but you're not sure about how
to actually install that antenna; or
how to solder a PL-259 connector;
or how to properly ground your
station; or identify unknown tran-
sistor leads, etc

Here's the perfect companion
for exploring the more practical
aspects of the world’'s greatest
hobby.

The new Heil Ham
Radio Handbook was
written by the 1982
Radio Amateur of the
Year-Bob Heil KSEID
Bob keads his oun elec-
frontc manufacturing
company and I5 respec-
ted world-wide for his
sound systems, micro
phones and equalizers

Bob s new book fills
the gap that often
makes the difference
between sitting rhere
uratching the dial ights
and actually making
confacts tharl are [Ae
real jov of amaleur
radio

This book doesn’t stop at the in-
termediate level however; you'll find han-
dy hints no matter how long you ve been
licensed, and unlike other publications you
wont need a PhD in engineering to
understand the material.

It's a money-saver too—you can make
your own S5amp 12VDC power supply at
1/3 the cost, as shown in this handbook,
from parts you may have on hand

In fact, once you own and start using this
Handbook you'll wonder why “‘somebody”™
didn't publish it sooner! And the sooner
you send for it, the sooner you'll be en-
joying more aspects of Amateur
Radio . . . . Send $9.95 (plus $1.00 ship-
ping) directly to:

MELCO Publishing

P.O. Box 26
Marissa, IL 62257

CIRCLE 113 ON READER SERVICE CARD

-'K‘Ilr
/
P-7V 12 KEY VERT. §53*

P-TH 12 KEY HORIZ. $53' x'ﬂjn FREE CATALOG
p-8V 11.5 KEY VERT. $57*

4 » COLOR: All keyboards come in BLACK. _ .
: OPTIONAL: Specity DARK BROWN « Contacts
are: WATER PROOF/DUST PROOF « Completely
salf contained - NO AF1 » Simple 3-wire conneclion ®
Qutput level ad]. » Wide operating range 4 10 16 VDC »
Wide temperature range -22° to + 1680°F » Supplied with
instructions, schematic, template & hardwara.

CALL OR WRITE

“*Request quantity prrtnlﬂﬁ -

: .'.-* tjrur 2 .IE'..'.I

‘P1po°60mmumcat1ons ollock Pines, Cal

Emphasis is on Quality & Reliability

915 544 5444

¥ 13
I-‘_.‘ll By - _.__-.— r

CIRCLE 66 ON READER SERVICE CARD

K‘MADE IN U.SJ\."’N

SINCE
1965

We've been supplying quality
crystals since 1965...long
before the flood of cheap imports.

We're still supplying quality
crystals with:
* QUICK TURNAROUND
* LOW PRICE
* HIGH QUALITY JFJN

TO SOLVE YOUR <
CRYSTAL A
PROBLEMS,
CALL OR WRITE
FOR THIS FREE
CATALOG:

JAchﬂglﬁsnIALs

s FORT MYERS, FL 33906
TOLL-FREE: 1-800-237-3063

|

5-1000 MHz PREAMPLIFIERS

NF G P(1dB) §

WLA2IM 3dB 13dB 8dBm 54

WLA22M 4 11 12 58

WLA23M 4 22 12 83|

WLA24M 3 20 18 109

430/50 MHz CONVERTER

RXC431 150V 20dB 99
WILAM TECHNOLOGY, Div. of

WI-COMM ELECTRONICS INC.

P.O. Box 5174, MASSENA, N.Y. 13662
(315) 769-8334

|

CIRCLE 319 ON READER SERVICE CARD

CALL SIGN CUPS

Your amateur radio call
sign on a distinctive 10
ounce ceramic coffee mug,
with the ARRL logo on the
flip side.

Let people know that

you are proud to be a

member of this time
honored fraternity!

Get one for the shack and
onc for the office. Cup
pairs can have the same or different call signs.
Cups are $5.95 ea. or two for $10.95, shipping
included at no add’l charge!

Send Check To: CALL SIGN CUPS
P.O. Box 17062
Raleigh, NC 27619
N resldents add 5% sales tik, Allow & weeks Tof délivery

Anention Clubs! Write for special rates with your club logo

mamam (813) 936-2397
\ IN FLORIDA: 1-800-226-XTAL /

FAX ORDERS: 1-813-936-3750
CIRCLE 22 ON READER SERVICE CARD

Multiband QRV 160-10 Emergency Pack

Fastest Antenna

Field Day Winne
: in the West

The Emergency Pack contains
QRYV 160-10 All Band kink-proof
weather sealed antenna, Quick Launch

kit, 70' RG-8x feediine, 160 meter $13

+510 P&

adapter, all band counterpoise, 200/
rotproof line. Complete and QRV.
One person installs in 15 minutes

Infopack $1 by 15t class muail. AntennasWest
Dept 7, Provo, UT 84603-1144 (801) 373-8425

CIRCLE 304 ON READER SERVICE CARD

CIRCLE 344 ON READER SERVICE CARD

CONTACT YOUR DEALER
FOR MORE INFORMATION

Amateur Radio Baluns-
Traps-Remote Coaxial Switches
NOW MFG. JAMES MILLEN ELECTRONIC EQUIPMENT

UNADILLA DIV. of ANTENNA'S ETC.
P.0.BOX 2158V ANDOVER, MA 01810

508-475-7831

CIRCLE 136 ON READER SERVICE CARD
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Number 38 on your Feedback card

Leon Fletcher N6HYK
274 Webster Dr.,
Ben Lomond CA 95005

For centuries, the country has
been known as Cambodia. Many
recent QSL cards still call it that.
Both the United Nations and The
World Almanac continue to call it
Cambodia. But now the land is
called Kampuchea. Cambodiaisa
country with even its name in con-
fhict.

By whatever name, Cambodia
1S one of the most desirable coun-
tries to the typical DXer in the
world. Consider these two points:

*Cambaodia is the 18th most need-
ed country, according to the latest
study of “Most Wanted Survey"
conducted by The DX Bulletin in
July 1987.

*Exactly half of the nearly 1,000
DXers who reported their "'want-
ed countries’ to that study need
Cambodia.

The typical Cambodian (and
anyone else familiar with the
country), however, who takes a
look at the nation focuses on
much different issues. The coun-
try suffers from widespread mal-
nutrition, prevalent infectious dis-
eases, especially malaria, inade-
quate roads, inconsequential
manufacturing and other indus-
tries of negligible importance.

These are the words from no
less an authority than the Encyclo-
pedia Britannica.

Other observers, from field re-
porters to academic authors,
point to equally depressing de-
ficiencies. Even in the country's
capital, Pnom Penh, most re-
sidents continue to haul water
in buckets from communal taps.
Piles of garbage line the streets.
Key government and business
buildings damaged more than ten
years ago are still roofless. Dur-
ing the last few years, vandalism
and looting have ruined classic
temples dating from the eighth
century.

Cambodians are exceedingly
poor; the average citizen earns
about $100 per year. And the
prospects for improvement are
not good. The number of agricul-
tural technicians dropped from an
dlready meager 1,400 to only 200
in the last decade. Only ten of

QTH is Cambodia

these technicians have had grad-
uate training. In a country of 6.3
million people, there are only 700
autos and 7,000 telephones.

The country’s only daily news-
paper is published by the army.
Even so, more than half the peo-
ple can’t read or write anyway.

Further, Cambodia rates
amongst the highest in deaths

period. If a **final"’ restrictive gov-
ernment takes over and shuts off
Cambodia from the rest of the
world, the country’'s hams must
stay ready for surreptitious opera-
tion to keep the world informed of
their nation's developments. The
latter case is how hamming in
Cambodia works today.

Although the country is about
the size of Missouri and has
roughly the population of New
Jersey, there are only six hams
listed in this year's Callbook.
They're identified by call signs
only. No names are listed. No

A village QSL from one of the Cambodian “back-pack’ hams.

from political voilence in the
world. The 1988 World Almanac
details 177 nations. It lists Cambo-
dia as the only country whose gov-
ernment has "'no single authority
(that) controls the whole country.™
The country, however, continues
to be represented in the United
Nations by a government thrown
out of office, and out of country,
nine years ago.

Through all that, and more,
hamming still goes on.

Why?

In such impoverished, inade-
quate, inferior conditions, why
would people bother to take the
time, and the risks, to ham?

Cambodian addresses are given.
There are reportedly only three
sets of ham gear in the coun-
try. Japanese DXpeditions appar-
ently left two of these set there
years ago.

The occasional signals sent
from Cambodia are reportedly
from hams who must move their
stations from village to village ev-
ery few days, leading an observer
to term it " Backpack hamming."

The hams, along with most resi-
dents, are constantly on the look-
out against various hostile forces.
There are resistance fighters
backed by the United States, Chi-
na, and non-Communist Asian
countries. The Soviet Union sup-

“Cambodiais a
country with even its
name in conflict.”’

According to talk on the bands,
Cambodian hams are trying to
stay on the air to be ready for
either of two possible futures of
their nation. In case a “'final’’ gov-
ernment encourages an open so-
ciety, Cambodians will need hams
for worldwide communications,
especially in the reconstruction

ports opponent resistance fight-
ers. Enemy troops cross the bor-
der from neighboring Vietnam.
Add to all this attacks from com-
mon thugs and thieves.

French missionary Francois
Ponchaud in his book Cambodia:
Year Zerodescribes the problems
with which hams and locals have

to cope. He quotes a Cambodi-
an’'s explanation of how to get
past the gangs of soldiers who set
up roadblocks:

“To get from one place to an-
other we had to have a mission
order or a laissez-passer(a permit
to pass). A lot of the Khmer Rouge
(soldiers) didn’t know how to read
and those who could write did so
very badly, so we wrote our own
laissez-passers, trying to make
them as illegible as possible. At
Prek Kdam | showed mine to a
Khmer Rouge who was on guard
there. He looked at it upside
down, glared at me, and said, ‘All
right, goon!™"’

Today, few outsiders visit the
country. Those who do often en-
counter grisly sights such as the
infamous “‘pits of death " —giant
mass graves. They are estimated
to hold the remains of one to three
million people. Award-winning
British writer William Shawcross,
in one of his books on Cambodia,
The Quality of Mercy, tells about
visiting one of the several mass
graves located just a short dis-
tance from the center of Cambo-
dia's capital city:

“'Several hundred skulls had
been neatly piled together. Fe-
murs and limbs were in separate
piles. Many of the wrists were still
bound together with cord or wire,
as they had been when the people
were forced to kneel on the edge
of the pits while Khmer Rouge sol-
diers clubbed them in the back of
the neck. . . Flesh still clung to the
hip joints and its terrible sweet-
sour smell hung over the fields, so
thick as to be almost a pall.”

Cambodia is certainly a choice
DX contact. It is also a very good
thing, though, that amateur radio
can help make the rest of the
world more aware of the condi-
tions inside this beleaguered na-

tion. B8}
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Number 39 on your Feedback card

Propragarion

Jim Gray WiXU
210 Chateau Circle
Payson AZ 85541

JULY
PROPAGATION FORECAST

July is likely to furnish a mixed
bag of propagation for DXers.

The first and last weeks of the
month are likely to be quite good,
while the middle two weeks will
exhibit only fair to poor conditions.

On the days when the Solar
Flux index is over about 125 and
the Planetary A index is below
about 5, DX should be exception-

Jim Gray W1XU

open well after dark, but seasonal
noise levels will create difficulty
on 40 and B0 meters, due to thun-
derstorms and static.

Stay tuned into WWV (10 MHz
is usually the best bet) for the solar
and terrestrial conditions, report
at 18 minutes after each hour.

On the days when the magnetic
field is unsettled to active, east-
wesl propagation paths will be dif-
ficult, but occasional good open-
ings on north-south paths are
likely. Signals will exhibit typical
"“arctic flutter’’; hollow and ringing

ally good. The HF bands will stay sounds.
JULY
1 2
F F-G
3 4 5 6 7 8 9
G G G G G G G
10 |11 (12 |13 (14 |15 |16
G-F F F-G G F-P P F
17 18 19 20 21 22 23
F-P P P P P P-F F-G
24 c25 26 27 28 29 30
31 ¢ G G| G-F F G G
F = Fair
G = Good Note Trends
P = Poor

Short-range sporadic E openings on 10, 12, and 15 meter bands are
very likely this month, with excellent signal strengths and abrupt
changes
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The band openings are for June, July and August. Note that a (D)
will indicate a difficult path. Try on days when the geomagnetic field
is quiet (G) and when solar flux is 100 and greater,

Most communication at HF is via the F region of the ionosphere, its
highest ionized layer. With increasing sunspot activity and higher
ionization levels, the F2 layer will begin to support worldwide propa-
gation on ten meters and above. In fact, earlier sunspot cycles have
shown the F2 maximum usable frequency (MUF) can exceed 70-75
MHz! Six meter DX may reach an all-time high with the current solar
cycle if predictions come true.

Even when the higher HF bands are relatively quiet, there is often
favorable north-south propagation, say between the North and South
America or between Europe and Africa. Increased solar activity will
bring transequatorial (TE) propagation at MUFs even higher than
supported by the F2 layer. TE usually occurs within a 2500-3000 mile
region north and south of the equator. Under optimum conditions TE
will provide openings at least as high as 450 MHz!

May, June, and July are popular VHF DX months in the northern
hemisphere due to the Sporadic E (Eg). Relatively localized patches
of ionization occur within the E region, which lies below the F region.

More VHF Propagation Modes

Es is most common within the equatorial latitudes, but late spring
and early summer show increased activity at higher latitudes. At 15
and 10 meters, single hop Eg will cover approximately 1300 miles. Of
course, multiple hops can increase this distance to several thousand
miles. Sporadic E is very good for six meter propagation, and many
VHFers have successfully made contact on 144 MHz. Apparently,
Eg does not support propagation very well above two meters.

Residents outside of the equatorial latitudes know auroral propa-
gation all too well. During these disturbances of the ionosphere and
magnetosphere, weak, garbled HF signals provide a tip to auroral
activity. Signal distortion, which makes a voice signal sound much
like the sender is gargling, is caused by the rapid variations of ion
density. The shimmering visual effect of aurora is similar to what
happens with radio waves. Because of the distortion, CW may be the
only reliable mode for communications via aurora. Aurora are rare
below 35° latitude. They will, however, support propagation over
1200 miles at frequencies greater than 450 MHz.
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DATONG/GILFER
for better Ilstemng

DATONG AUTOMATIC FILTERS'BLANKERS
CLEAN UP RECEPTION FL-3 Audio Filter provides
12 poles of tunable filtering to dig out weak
signals, remove interference automatically. Easy
to connect. $229.95 (+ $4). Model SRB2
Woodpecker Blanker blanks out Russian radar
interference automatically. $169.95 (+$2.50).

: 4 9 9 9 % PRESENTING 9 4 49 4 ¥ !

*x ¥« STARRING * ®* & % ¥

JERROLD, HAMLIN, OAK

AND OTHER FAMOUS MANLUFACTURERS

& FINEST WARTANTY PROEGIARM ALAN AR F
& LOWEST RETAIL/WHOLESALE PRICES 1N LLS

& ORDERS SHIPPED FROM STOC K WATHIN 24 HOURS
FOR FREE CATALOG ONLY 1-8B00-345-8927
FOR ALL INFORMATION T1-81B-716-5914
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Bring things down for

safety and convenience.

Mever climb your lower again with this alevator system. An-
tennas and rotator mount on HAZER, compiete system trams
lower in vertical upright position. Safety lock system op-
erates while raising or lowering. Never can tall

Complete kit includes winch, 100 fi. of cable, hardware and
instructions. For Rohn 20 and 25 G Towers,

Hazer 2-Heavy duty alum, 12 sq. i1, load $297.00 ppd.
Harer 3-Standard alum. B sq. M1, load $213.00 ppd.
Hazer 4-Heavy galv. steel 16 sq. 1. load $278.00 ppd.

NEW for ROHN 45 and 55 Towers

Harer 8-Heavy duly galv. steel 16 5g.ft_ load CALL
Ball Thrust Bearing T8-25 for any of above $64.50 ppd.

Send for free detsils ol sluminum towers specifically
engineerad tor use with the Harer. Two sizes: M-13 (13" wide)
and M-18(18 " wide). Ali bol‘ed construction, no welds. Easy to
install hinge basa, walk up erection. Completa tower UPS or
alr freight shippable. Pre-assembled or kit form.

Satisfaction gusranteed. Call today and charge to Visa,
MasterCard or mall check or monay order.

GLEN MARTIN ENGINEERING INC.
Rte 3, Box 322
Boonville, MO 65233

(816) 882-2734 FAX 816-882-7200
CIRCLE 72 ON READER SERVICE CARD

IF YOU BUY, SELL OR COLLECT
OLD RADIOS, YOU NEED...

ANTIQUE RADIO CLASSIFIED

Antique Radio’s Largest-Circulation

Monthly Magazine
Articles - Classifieds - Ads for Parts & Services
Also: Early TV, Ham Equip., Books,
Telegraph, 40's & 50's Radios & more...
Free 20-word ad each month. Don’t miss out!

Free Sample. 6-Month Trial - $11.
1-Year: $19 ($28 by 1st Class). Foreign - Write.

A.R.C., P.O. Box 2-E4, Carlisle, MA 01741

CIRCLE 271 ON READER SERVICE CARD

DATONG ACTIVE RECEIVER ANTENNAS FOR BIG
PERFORMANCE ANYWHERE 3-meter (9%’)
dipoles with low-noise amplifiers at the dipole
and at the interface. Indoor model (AD-270) uses
tflexible wire elements; outdoor model (AD-370)
uses stainless steel whips. Mount anywhere.

b dB gain at the dipole, 12 dB at the interface.

100 kHz-70MHz. AD-270 $114.50 ( + $3); AD-370
$129.50 ( + $4.50); power converter $15,95.

ORDER PHONE: 1-800-GILFER-1
GILFER SHORTWAVE

2 PARK AVE. PARK F‘II]L E. NJ 076356
Ph 201/391-7887

CIRCLE 98 ON READER SERVICE CARD

“The RC-850 Repeater
Controller
still the leader of the pack!”

autodial slots meet everyone's needs, with up to
35 digit storage for personal MCI/Sprint codes.

The RC-850 controller offers your group the most

advanced repeater control technology available The easy-to-use mailbox lets you include phone

anywhere. Through ongoing hardware and numbers, times, or frequencies in messages. The
software enhancements, even our first customers controller is so smart, it'll leave you a message if
enjoy new features that keep it ahead of the pack. you miss a reverse patch or an alarm.

With the 850, your repeater becomes fully

remotely programmable. From command codes Selective call capabilities range from CTCSS and
to the repeater’'s operating schedule, virtually two-tone to display paging, so you can always be
everything can be easily changed. Touch-Tone available without having to listen. Voice
programming from your radio or the phone with response telemetry lets you remotely meter your
synthesized voice readback, or programming site. Its continuous measurements with storage
from your home computer via modem or packet. of updated min and max readings let you find out
how cold it gets, how high the reflected power
The autopatch supports local and radio-linked reads . . . and when.
remote phone lines, extending your patch
coverage to match your RF coverage. You don't Individual user access codes, with callsign ID,
even need a phone line at your site! The 250 offer secure access to selected functions to

completely prevent horseplay.

advanced
computer The industry’s top-of-the-line controller, now
better than ever, for your repeater.

controls, inc. s
2356 Walsh Avenue, Santa Clara, California 95051

(408) 727-3330

CIRCLE 1 ON READER SERVICE CARD
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Number 40 on your Feedback card

BARTER 'N’ BUY

QSLs TO ORDER. Variety of styles,
colors, card stock. W4BPD QSLs, PO
Drawer DX, Cordova SC 29039.
BNB260

Microsystems, Inc., 38 Murray Hill
Drive, Spring Valley NY 10977, Call
Toll Free 1-800-248-2983 (Nationwide)
or 914-356-3131. BNB529

THE DX'ERS MAGAZINE Up-to-date,
informative, interesting. Compiled and
edited by Gus Browning W4BPD, DX-
CC Honor Roll Certificate 2-4. Send
for free sample and subscription infor-
mation today. PO Drawer DX, Cordova
SC 29039. BNB261

LEARN CODE on your IBM-PC (or
compatible) or Commodore C64/128.
CODE-PRO takes you from no knowl-
edge to proficient copy. $10 plus $2
S&H, Specify computer and IBM disk
size. TRIO TECHNOLOGY, Dept. 861,
PO Box 402, Palm Bay FL 32906,
BNB490

POST CARD QSL KIT Converts post
cards, photos to QSLs! Stamp brings
circular K-K Labels, PO Box 412, Troy
NY 12181-0412. BNB498

COMMODORE/AMIGA CHIPS Autho-
rized Distributor for the lowest prices of
Commodore replacement chips in the
country... COMMODORE REPAIRS.
Low cosl, fast turnaround... ““THE
COMMODORE DIAGNOSTICIAN."
An invaluable double sided laminated
guide for fixing your C64/1541 drive. It
diagnoses 72 variables and tells you
what chips are faulty. $6.95 plus $1
shipping... VISA/MC... Kasara

products or services.

Barter 'N’ Buy advertising must pertain to ham radio

_Individual (noncommercial).......... 25¢ per word

[IGOMMBISINN s« oo o oo ains ioniaasmiias 60¢ per word

SB-220 OWNERS!—Enhance perfor-
mance—add new features. 14 step-by-
step mods which include; tuned-input
6- and 160-meter operation, heavy-du-
ty power supply mods, full QSK opera-
tion, solid-state bias control, and many
more. Source of parts included. One
time 509% rebate for new mods submit-
ted and two free updates. 10 pages of
tech info on the 3-500Z. Order today—
$10 per copy plus $1 postage. SASE
for info. Bob Kozlarek WA25QQ, 69
Memorial Place, Eimwood Park NJ
07407. BNB581

MARCO: Medical Amateur Radio
Council operates daily and Sunday
nets. Medically orienled amateurs
(physicians, dentists, velerinarians,
nurses, therapists, etc.) invited 1o join.
For information, write MARCO, Box 73,
Acme, PA 15610, BNB612

HOMEBREW PROJECTS LISTS and
radio magazines’ index information
SASE. WB2EUF, Box 708, East Hamp-
ton NY 11937. BNB626

DEAD BATTERY??? NiCds/Packs/In-
serts/Rebuiiding. Replacement cells
all sizes-""Write."" Replacement
Packs: Yaesu FNB2 /| Wilson BP4 /
Maxon CPOS500 $23.95, Santec 142

Prepayment required. Count only the words in the text.

| Your address is free. 73 cannot verify advertising claims |
and cannot be held responsible for claims made by the

| advertiser. Liability will be limited to making any neces- |
sary corrections in the next available issue. Please print
clearly or type (double-spaced).

Magazine and send to:

— — — — — — — —

No discounts or commissions are available. Copy must be
received in Peterborough by the first of the second month
preceding the cover date. Make checks payable to 73

Barter 'N’ Buy
73 Magazine
WGE Center
Peterborough NH 03458
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$21.95, Motorola Rapid/Chg: HT220-
Slim/225 $31.95, HT220-Omni/450
$37.95, GE/ARCA/Johnson - Write. In-
serts: ICOM BP2 $17.95. BP3 $16.95,
BP5 $23.95, BP7/BP8 $29.95, Ken-
wood PB24 $19.95, PB25/25H/26
$24.95, Azden 300 $19.95, Tempo S1/
270 $21.95, $1,2,4,5,15/450 $22.95,
Santec KTBP $16.95, KTPB2 $21.95,
Ten-Tec 2991 $24.95, Rebuilding:
send your pack: Yeasu FNB3 $34 95,
FNB4 $37.95, Standard BP11 $27.95:
To install inserts above: add $3.00.
SASE/catalog/info. in PA add 6%. Add
$3 Shipping/order. CUNARD ASSOCI-
ATES, Dept. 7, R.D.6 Box 104, Bedford
PA 15522, BNB628

ROSS $$58 NEW SPECIALS: KEN-
WOQOD TS-940S $1839.90, TM-221A
£369.90, TR-851A $604.90, TH-315A
$334 .90, TH-31AT $217.90, AEA PK-
64A/WHFM $239.90, ICOM [IC-45A
$£289.90, IC-471A $729.90, IC-4T1H
$939.90, IC-3BA $349.90, IC-735
$919.90, IC-781 $5939.90, YAESU
FT-726R $789.90, FT-736R $1489.90,
FT-747GX $749.90. All L.T.O. (LIMT-
ED TIME OFFER) LOOKING FOR
SOMETHING NOT LISTED?7 CALL
OR WRITE. Over 8780 ham-related
items in stock for immediate shipment.
Mention ad. Prices cash, F.0.B. PRE-
STON. WE CLOSE AT 2:00 SATUR-
DAYS & MONDAYS. ROSS DIS-
TRIBUTING COMPANY, 78 SOUTH
STATE, (P.O. Box 234) PRESTON ID
B3263. 208-852-0830. BNB654

K1BV DX AWARDS DIRECTORY.
Complete rules for over 830 certifi-
cales, 99 countries. 200 pages. $14.60
Postpaid. Ted Melinosky, 525 Foster
St., South Windsor CT 06074-2936,
BNBE672

““QSLs & RUBBER STAMPS - TOP
QUALITY! States, World Maps, USA,
Key, Shultle, Globe QSLs. Report
Form Rubber Stamps. More! Samples
$1. (Refundable With Order). Ebbert
Graphics D-7, Box 70, Westerville OH
43081. BNBG75

SOLDERING STATION and TOOLS
European and American. Free catalog.
Robert W. Mink Import-Export, Box
B6437S, Fair Haven NJ 07704. 201-758-
8388. BNBG682

CHASSIS AND CABINET KITS SASE;
K3IWK, 5120 Harmony Grove Road,
Dover PA 17315. BNB698

CALL SIGN BADGES: Custom license
plate holders. Personal, distinctive.
Club discounts. SASE. WB3GND, Box
750, Clinton MD 20735. 301-248-7302.
BNB693

WANTED: Military radios and relatled
equipment circa WWII. Collections or
single items. KA1GON, 617-396-9354
or write, 501 Mystic Valley Pkwy., Med-
ford MA 02155. BNB700

QUALITY QSL CARDS and rubber
stamps. Send 25¢ postage or SASE for
samples. Large selection at attractive
prices. Sandollar Press, P.O. Box
30726, Santa Barbara CA 93130.
BNB706

ROSS $$$§ USED July SPECIALS:
KENWOOD TR-9500 $459.90, TS-
930S $1249.90, TM-411A $299.90,
YAESU FRV-7T00A $£75.90, YO-100
$169.90, FP-107E $109.90, ROBOT
400 $299.90, DRAKE R4C/T4X/MS4/
AC4 $539.90. LOOKING FOR SOME-
THING NOT LISTED?? CALL OR
WRITE, WE HAVE OVER 300 USED
ITEMS in stock. MENTION AD.
PRICES CASH, FOB PRESTON. WE
CLOSE AT 2:00 SATURDAYS & MON-
DAYS. ROSS DISTRIBUTING COM-
PANY, 78 SOUTH STATE, PRESTON
ID B3263; 208-852-0830, P.O. BOX
234, BNB709

WANTED: Drake R74 Receiver. Tony
Ficarra, 144 Gladstone Ave., Wollon-
gong., NSW AUSTRALIA 2500.
BNB722

PACKET RADIO AMATEUR. An-
nouncing a new heavy duty C-64 Com-
modore replacement power supply es-
pecially for the PACKET RADIO
AMATEUR. The new higher amperage
output will NOW allow for 24-hour con-
tinuous packet operation without
voltage change or failure which the ex-
isting unit can succumb to. This heavy
duty power supply also has a heavier
heat sink and is an exact physical re-
placement for the original unit. Over
52% of the Commodore 64 failures can
be directly related to the original power
supply. $27.95 plus $3 UPS shipping.
Kasara Microsystems, Inc., 38 Murray
Hill Drive, Spring Valley NY 10977, 1-
800-248-2983 (Nationwide) or (914)
356-3131. BNB725

DIGITAL AUTOMATIC DISPLAYS All
radios. GRAND SYSTEMS, POB 3377,
Dep't A, Blaine, Washinglon 98230.
BNB728

PROFESSIONAL QUALITY DTMF
DECODER AND SELECT CALL SYS-
TEM by Vince Yakamavich AA4MY,
see Feb QST Magazine for details.
Biank board #152-PCB only $17.95. Kit
of Parts including board, #152-KIT only
$69.95. Assembled and tested board
#152-ASY only $99.95. Add $2.50 per
order S/H. A & A Engineering, 2521 W.
LaPalma, Unit K, Anaheim CA 92801,
714-952-2114. BNB732

HAM TRADER YELLOW SHEETS. In
our 27th year. Buy, Swap, Sell ham
radio gear, Published twice a month,
Ads quickly circulate-no long wait for
results. Send #10 SASE for sample
copy. $13 for one year (24 issues).
P.0O.B. 2057, Glen Ellyn, IL B0138-
2057. BNB741



E-Z CODE Complete novice code
course on 90 minute tape by master
instructor $8 postpaid. Praclice tapes
at most speeds from 5 to 20 wpm
$7 postpaid. E-Z CODE, Box 29013,
Atlanta GA 30359. BNB744

SOLAR POWERED HAND HELD? Us-
ing unbreakable Sovonic photovoltaic
laminates. Ideal for charging up those
Ni-Cad batltery packs. One watt, 12
volts at 70mA, $27.50. Two walts,
$37.50. First class shipping included.
More Info? Send SASE! to SunLight
Energy, 2225 Mayfiower, Massillon OH
44646. BNB747

BACK ISSUES 73, Kilobaud, Micro-
computing, Byte, Popular Electronics,
Radio-Electronis, Interface. Send pref-
erence, SASE to Bill Rossman, 632
Wetmore, Everett WA 98201. BNB748

SUPER CHEAP Weekend ham
projects. Twenty five year collection
of the best ones that work. Many
unusual antennas, converters, and
other shack attachments galor!
SASE gets free listing. WA4DSO, 3037
Audrey Drive, Gastonia NC 28054.
BNB750

HAM RADIO REPAIR, all makes, mod-
els. Experienced reliable service,
Robert Hall Electronics, Box 280363,
San Francisco, CA 94128-0363; 408-
729-8200. BNB751

ANTIQUE RADIOS SCHEMATICS,
TUBES & LITERATURE, SEND SASE
TO VRS(ST), PO BOX 541, GOFFS-
TOWN, NH 03045 FOR LARGE LIST.
BNB752

$5555 SUPER SAVINGS $S3558 on
electronic parts, components, supplies
and computer accessories. Free 40-
page catalog for Self-Addressed &
Stamped Envelope. Get on our mailing
list. BCD ELECTRO, P.O. Box 830119,
Richardson TX 75083 or call 214-343-
1770. BNB749

FOR SALE: B + K 467 Picture Tube
+ CRT Analyzer /| Rejunevenater
excellent condition, w/ extras $395.
or will trade for ham gear. Sells
for $536 im 1988 Fordham
Catalog. Randy Hyatt KC3CH. Days
215-564-3072, eves. 215-446-4826,
BNB753

REALISTIC PRO 2021 SCANNER:
For sale $250, used one month, intruc-
tions, equipment, original box. Michael
O'Connor, 908 N. Stone, La Grange
Park, IL 60525; Phone 312-579-0796.
BNB754

HF MOBIL AMP: 50 to 100 watts input,
660 PEP output, 2 to 30 MHz. Retail
$599, Guaranteed, Micro Products,
497 W. Austin Giddings TX 78942; 409-
542-0990. BNB755

MISSED THAT CALL AGAIN? Lets
face it, the audio from your mobile
rig, scanner or HT is the weak link in
your communications system. Use
your car cassette or portable cassette
deck and Kasi*Comm™ lo enhance
your handi-talkie, mobile or scanner
audio. Just put Kasi*Comm™ into
your deck and plug into your external
speaker jack, no modifications
required. Designed specifically for
communications equipment. Full 30
day guarantee, money back if not
satisfied. Send $14.95 (ILL residents
add 7%) plus $2 S/H to: PLI Micro, P.O.
Box 688 Dept A, Skokie IL 60076.
BNB756

WANTED: 6M and 2M Modules for

Kenwood R-599. KB7CVH, 1106E
Raymond Rpad, Fruit Heights UT
B84037. BNB757

WANTED Qld and unique bugs of
any make and Dow keys from Canada.
Smiley White WB4EDB, P.O. Box 5150
Fredericksburg VA 22403; 703-373-

0996. BNB758

HAMS turn hobby into profitable busi-
ness, details $1 GC, 6692 N 58th Pl.,
Arvada CO 80003. BNB759

HAM HOLIDAY in VPS. Join cycle 22
fun from rare DX QTH Turks & Caicos
Islands. We supply transceivers, an-
tenna, process license and offer ac-
commodations as low as 7 nights $390
each double occupancy in private bun-
galow. Direct Pan Am service, 80 min-
utes Miami. Details VPSD, P.O. Box
100858, Ft. Lauderdale FL 33310.
BNB760

NEW EASY-TO-BUILD Antenna de-
sign delivers 30 dB gain over a dipole
on 160 through 10 meters inclusive.
Complete plans: $5. Poslpaid. KR2F,
Bob Christie, P.O. Box 69, Queens
Village Stn., Jamaica NY 11428.
BNB7&1

the
HAM STATION

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

MON-FRI: 9AM - 6PM
SAT: 9AM - 3PM
CENTRAL TIME

SEND A SELF ADDRESSED STAMPED
ENVELOPE (SASE) FOR NEW AND USED
EQUIPMENT SHEETS

WARRANTY SERVICE CENTER FOR:
ICOM, YAESU, TEN-TEC

FOR SERVICE INFORMATION CALL
(812) 422-0252
MONDAY - FRIDAY
9:00 AM - 12:00 NOON

TERMS:
Prices Do Not Include Shipping.
Price and Availability Subject to

Change Without Notice

Most Orders Shipped The Same Day

COD's Welcome

e @
For Orders and Pri

@ YAESU

FT-747GX

e 100 Watts of Economical
Performance

* Dual VFO's, 20 Memories

* Receives from 100 kHz-30 MHz

¢ Built-in CW Filter + More

FT-212 RH

O
ICOM

IC-32AT

» New Dual Band HT

» AX-138-174 MHz
440-450 MHz

o TX-140-150 MHZ
440-450 MHz

* 5 Watts Output on Both Bands

¢ Full Duplex & 40 Memories

e 2 Meter Mobile

* Optional, Internal Digital
Voice Recaorder

* RX 138-174 MH2z

o TX 144-148 MHz

e 45 Watts Output

e FT-712 RH Available for 70cm

AEA PK-232 SPECIAL
s MFJ 9898
u 3 KW Tuner
$295.

Data Controller with 6 Modes
Packel ASCH

Maorse Code AMTOR

Baudot (RTTY) Waather Fax

List $319.95 Now Special Priced

ce Checks Call 800-523-7731

« SWR/Wattmeler
* Antenna Swilch
* Built-in Dummy Load

* Dual Band Mobile

140-149.995 MHZ/ 440-450 MHz
* 21 Programmable Memories
e 25 Watts Qutput on Both Bands
* Loaded with Exira Features

VHFI/UHF

Well

TEMN-TELC

PARAGON

» Full Featured Synthesized
HF Transceiver

« General Coverage Receiver

¢ 100w Output

« SSB, CW, FSK, Optional FM

* 62 Programmable Mamaories

« Made In USA

AMPS

* High VSWR and
Overdrive Protection
* 5 Year Warranty, 6 Months on RF

Transistors
= All Units have GaAsFET Recelve

Pre-amps

WM.M.NYE

MB-V-A
ANTENNA
TUNER

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

Call Today For Special Price

Indiana and Information

Call 1-812-422-0231
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Others May Try to Imitate, But...

Only One Can Be Th
AN

P~

Advanced Electronic Applications, Inc

THRESHOLD M ——

PAKRATT 232

ERROR IDLE PHASE STBY STBY MODEL FEC

i?

_a
( #,:ﬂ,pr

\‘ .f.r;;. -
B ,

ASCIH BALDOT

Morse Code - Baudot - ASCII - AMTOR - Packet - Facsimile - Navtex

Amateur Net Price $319.95

It’s a lesson you learn very early in life. Many can be good, some may be better, but only one can be
the best. The PK-232 is the best multi-mode data controller you can buy.

1 Versatility

The PK-232 should be listed in the
amateur radio dictionary under the
word Versatile. One data controller
that can transmit and receive In Six
digital modes, and can be used with
almost every computer or data ter-
minal. You can even monitor Navtex,
the new marine weather and naviga-
tional system. Don’t forget two radio
ports for both VHF and HF, and a no
compromise VHF/HF/CW intemal
modem with an eight pole bandpass
filter followed by a limiter dis-
criminator with automatic threshold
control,

The mtemal decoding program
(SIAM™ feature can even 1dent1fy
different types of signals for you, in-
cluding some simple types of RTTY
encryption. The only software your
computer needs is a terminal program.

PC Pakratt Packet TX/RX Display

Facsimile Screen Display

2 Software Support

While you can use most modem or
communications programs with the
PK-232, AEA has two very special
packages available exclusively for the
PK-232...PC Pakratt with Fax for
IBM PC and compatible computers,
and Com Pakratt with Fax for the
Commodore 64 and 128.

Each package includes a terminal
program with split screen display,
QSO buffer, disk storage of received
data, and printer operation, and a
second program for (ransmis-
sion/reception and screen display of
facsimile signals, The IBM programs
are on 5-1/4" disk and the Com-
modore programs are plug-in ROM
cartridges.

3 Proven Winner

No matter what computer or ter-
minal you plan to use, the PK-232 is
the best choice for a multi-mode data
controllerr Over 20,000 amateurs
around the world have on-air tested
the PK-232 for you. They, along with
most major U.S. amateur magazines,
have reviewed the PK-232 and found
it to be a good value and excellent ad-
dition to the ham station.

No other multi-mode controller of-
fers the features and performance of
the PK-232. Don’t be fooled by imita-
tions. Ask your friends, or call the
local amateur radio store. We're con-
fident the PK-232 reputation will con-
vince you that it's time to order your

very own PK-232.

Call an authorized AEA dealer

today. You deserve the best you can
buy, you deserve the PK- 232,

Advanced Electronic

Applications, Inc.

P.O. Box C-2160
Lynnwood, WA 98036

206-775-7373

AEABrm you the
Breakthrough!
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UNCLE WAYNE’S
CODE TAPES

We've had so many phone calls from people
wanting our famous 73 code tapes that we've
decided to bring them back! Isn 't it abour time
vou dust off that kever and sharpen up your
code skills? Order now. . .

"GENESIS”

S wpm-This is the beginning tape, taking vou
through the 26 letters, 10 numbers and neces-
sdry punctuation, complete with practice ev-
ery step of the way. The ease of learning
gives confidence even to the faint of heart.

"The Stickler”

6+ wpm-This is the practice tape for those
who survived the 5 wpm tape, and it's also the
tape for the Novice and Technician licenses.
It is comprised of one solid hour of code.
Characters are sent at 13 wpm and spaced at 5
wpm. Code groups are entirely random char-
acters sent in groups of five—definitely not
memorizable!

"Back Breaker”

13+ wpm-Code groups again, at a brisk
|5+ wpm so you'll be really at ease when
you sit down in front of a steely-eyed volun-
teer examiner who starts sending you plain
language at only 13 per. You'll need this
extra margin to overcome the sheer panic
umversal in most test situations. You've
come this far, so don't get code shy now!

"Courageous”

20+ wpm-Congratulations! Okay, the chal-
lenge of code i1s what's gotten you this far, so
don’t quit now. Go for the Extra class license.
We send the code faster than 20 per. It's like
wearing lead weights on your feet when you
run; you'll wonder why the examiner is send-

|
ing so slowly!

Code Tapes

renesis $6.95 4
The Stickler $6.95
Back Breaker $6.95
Courageous $6.95

Postage and Handling $1.00

Name Call aile

Address

City State Zip =
| AE MC L VISA Check/MO

Card # Exp, Date

Mail your order to 73Magazine,
WGE Cenler, Peterborough NH 03458

INTRODUCING

THE AR-IOO MAXI-PROBE "

The World's First Pen-Style DMM
with Buill-in IOMHz Logic Probe

INNOVATION, NOT IMITATION
The AR-100 Maxi-Probe Uniheand-of 1eatures and perfformance in ane small
[ ane Ih'll!]l" Valts. Dhms, Audible il i y Lrata Hald, Then sod & Tl
function, TTL/CMOS lagic probe. Screw-on pccessory tips, Diode
Test, Test Leadn, And p slorage case
Hesull: all the Tunclions yvou need for both analog and
digital tasling in one small package, al one Low
price,
50 visit your local ARI disiributer and
. ey take notd al the tubure, Today. 1 he
. P AR-100 Maxi-Probe.  All
‘--IFJ.-.I T *'.4.{ others pale by com
~ By Wy, =%y, pariaon
.*.."i" aSiire " - =
«Yolis =Ohms =Diogdes Le
+« Audible Continuity Loy
And: E‘L{~
TTL & CMOS Logic To TOMMZ! .
Features
sScrew-0On Accessory T ips
*Data Hold

AMERICAN RELIARNCE INC.

VALUE BEYOND MEASURE

9241E. VALLEY BLVD. ROSEMEAD, CA 91770
(BD00D)654-9838

=

ARI manufactures a complete line of electronic test equipment, including EPROM, EEPROM, and PLD programmers,
IC testers, Cabie testers, DPMs, DMMs, and Logic testing devices. Call or write today for your free Brochure.

CIRCLE 93 ON READER SERVICE CARD

BENEFITS FOR YOU

ST, QSL Bureau, Awards, Low Cost Insurance, Operating Aids,
Government Liaison and More—Much More!

MEMBERSHIP APPLICATION
Name

Street >
City Prov./State

$25 in U.5. 533 elsewhere (U.S. funds) Licensed amateurs, or age 65 or over, upon submitting
proof of age, may request the special dues-rate of $20 in the U.S. $28 eisewhere, in U.S. funds)
Persons age 17 and younger may qualify for special rates, write for application.

For postal purposes, fifty percent of dues is allocated to QST, the balance for membership

= Expires

__—
g Bank. No. Expires

The American Radio Relay League
225 Main St Newington, CT. 06111 USA
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MODEL AP-10

Designed for
APARTMENTS

MOTELS
VACATIONS

$64-°

Add 5300
Shipping and Handiing

Quick Simple Installation. Operates on 2, 6, 10, 15, 20, 30
and 40 meters. All coils supplied. Only 22-1/2 inches long.
Weighs less than 2 Ibs. Supplied with 10 ft. RG 58 coax
and counter poise. Whip extends to 57 inches. Handles
up to 300 watts.

VSWR—1.1:1 when tuned

Witte for mome oeloils ond ofher B&W procucts

ALL OUR PRODUCTS MADE IN USA

BARKER & WILLIAMSON

Quality Communication Products Since 1932

At your Distributors write or call

10 Canal Street, Bristol PA 19007 E
CIRCLE 53 ON READER SERVICE CARD

(215) 788-5581
HIGH PERFORMANCGE

PRESELEGTOR-PREAMP

The solution to most interference, intermod, and desense

problems in AMATEUR and COMMERCIAL systems.

® 40 to 1000 Mhz - tuned to your frequency
= §large helical resonators

" = Low noise - High overload resistance

e 8 dB gain - ultimate rejectiony» 80 dB

e 10 to 15 volts DC operation

' o 5ize - 1.6 x 2.6 x 4.75" exc. conneclors I

* FANTASTIC REJECTIDN!

Price - CALL bipolar w/RCA jacks

Connector options: BCN $5, UHF $6,
N $10

SUPER HOT! GaAs Fet option $20

Typical rejection:
+ 600 Khz@144 Mhz: —28dB
+1.6 Mhz@220 Mhz. —40dB
+5 Mhz@450 Mhz. =50dB

=gl e

— vy ;
o For transcervers and repeaters - AMATEUR and COMMERCIAL
* Automahc operation - adjusiable speed and ampitude
o Small size - easy mnstallation - 7 10 15 voits DC !
» 8 selectable, reprogrammable messages - each up 1o 2 min long

» Wired, tested, and programmed with your message(s)
Model ID-1 - $54.95 Model ID-2 wi2 to 10 minute timer - $79.95

Wwe olfer a complete ine of transmitter and recemver strips
and synthesizers for amateur and commercial use

Hequest our free calalog Mastercard and VISA welcome

GLB ELECTRONICS,INC.

151 Commerce Pkwy., Buffalo, NY 14224
716-675-6740 91to 4

CIRCLE 17 ON READER SERVICE CARD
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ALL ELECTRONICS CORR

*QUALITY CALL OR WRITE FOR A *PISCOUNT

RICES
FREE 52 PAGE CATALOG
WE HAVE OVER 4000 PARTS AVAILABLE!!

FULL WAVE 10 AMP
BRIDGE RECTIFIERS SOLID STATE

10 AMP RELAYS

200 P.LV. {iﬂé}

OPTO SENSORS
TRW# OPB815

U shaped Tk
oplo emitter (=24
and sensor uni

5/8" SQUARE

CAT# FWB-1020 - c ;ﬂ;l ;5::
$1.00 each + 10 for $9.00 ELECTROL# S2181 >
25 AMP 2 CONTROL: Ciairexy
RATING ﬁ i f' Rated 5.5 10 10 Vdc ﬁf‘»‘» CLiBOOW
1 1/8° SOUARE | h"} ' Bwill gperate on 3-32 Vdc) 1] U shaped unit
wvieh eporey N0G Ca08 D NT1 S
¥ e 10 Amp @ 240 Vac
200 P.AV. $2.50 each | o e ¥+ ad x 7e- R
B ETI'HT{IB_H:: CAT# SSRLY-10B Sz
J.V. $3.00 eac €9 50 each
CAT# FWB-254 10 for $8.50 sach PHOTO RESISTOR
600 P.1.V. $3.50 each QUANTITY DISCOUNT! ASSEMBLY

ITT PUSH BUTTON 25for§7.00 each  RCenter-tapped

50 for $6.00 each
TT MDPL senes /4" X 1/2° st :‘m S b o shoto resistor m
gray rectangular key cap ; mounted n
SP.S.T. NO. Pushito close. XENON plastic case |

RATED
D.1amp @
switching,

0.25 amp

carry current. P.C. mount
?DA;L:;B;, llg:';cmera;_:gﬂm CAT® FLT-1 2 for $1.00

STORES:
LOS ANGELES
805 5. VERMONT AVE.

FLASH TUBES \can be easily

removed). 700
ohms hght, 36K dark,
1/4* diameter
3/4" long X 1/8” diameter JCAT# PR-4 $1.00 each
10 for $8.50

TOLL FREE
800-826-5432

MAIL ORDERS TO:
ALL ELECTRONICS

LOS ANGELES, CA 90006 P.O. BOX 567 INFO: (818)904-0524
(213)380-8000 VAN NUYS, CA FAX: (B18)7TB1-2653
91408

MiNIMUM ORDER $10.00
QUANTITIES LIMITED
CALF. ADD SALES TAX p—

A FLO0 SHIFPING

FORENIN DRDERS MCLUDE

SUFFICIENT SHiFPINO

TELEX: TWX-5101010163

ALL ELECTROMICS
FOREIGH CUSTOMERS
SEMD $1.50 POSTAGE FOR
FREE CATALOGH

VAN HUYS
6228 SEPULVEDA BLVD.
VAN NUYS, CA B1411
(B18)0807-1808

CIRCLE 194 ON READER SERVICE CARD

DEALERS
Sell 73 Amateur Radio

Selling 73 Amateur Radio will make
money for you. Consider the facts:

e If you carry 73 Amateur Radio it willincrease
your store traffic—and our dealers tell us that
78 is the hottest selling amateur radio
magazine on the newsstands today.

e Increased store traffic means increased sales
for you. Hams will come into your store to
pick up the latest 73 and end up buying the
latest all-band, all-mode transceiver (or at
least a few feet of coax).

e 73 Amateur Radio guarantees each issue—
you pay only for the copies that you sell. We
pay for all shipping.

For information on selling 73 Amateur Radio, call Peter

Murphy at 800-722-7790, or write to 73 Amateur
Radio, WGE Center, Peterborough, NH 03458.

Amateur
) Radio

WGE Center, Peterborough, NH 03458 800-722-7790




You've made a

great start. Now; letYaesu

Finally. The 220-MHz, 1.2-GHz,
and 10-meter phone bands are
open to Novice operation.

And to work these bands,
Yaesuss offering you a complete
range of innovative HE VHE
and UHF radios. Each with per-
formance that Novices—and
fixtra Class operators, too—can
really appreciate.

HT power perfected.
Theres a good reason you'll find
the 220-MHz FT109RH on
more belts than any other. It
simply out-classes the rest.

With a powerful five watts
to get you out. A battery saver to
keep you going. And a wealth
of microprocessor-controlled
features youd expect only from
a radio many times its size.

HT power in its smallest
B form. Finally,
L e a miniature

| HT that you

can really take seriously.

The FT-33R fits easily into
your jacket pocket. But unlike the
others, it features microproces-
sor control for quick, simple, and
surprisingly intelligent operation.

And what other mini HT
features five-watt output, a
rugged aluminum-alloy case,
and rain-resistant seals?

Two for the road. Our
220-MHz FT-311RM and 1.2-GHz
FT-2311R are two of the most
popular mobiles for two popular
reasons.

One, they're built for perfor-
mance. With slick microprocessor-
controlled functions to get you
around fast. And far.

..,. o

Prices and smciﬁentmﬂs subject to change without ml'.fca

- CIRCLE 111 ON READER SERVICE CARD

And two. unlike most mobiles.

theyre built for simplicity.
Because the last thing you need
IS a radio that interferes with

your driving.

World-class operation.
With our FT-757GX Mark II, youre
ready to tackle the HF bands
with all the full-featured per-
formance an experienced
operator demands.

Plus, when you upgrade to
General Class, you won't have to
upgrade your r: adio. Because
with the FT.757GX Mark I1. you've
already started with the best.

It's a great way to get maximum
HF performance for your dollar.

Tune in to Yaesu. You've
earned your ticket to the exciting
world of amateur radio. Now;,
discover the exciting world of
hdm radio technology.

Yaesu's all the ticket you'l need.

YAESU
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Prone: (504) 8825359
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“They said I couldn’t work
DX with just 100 watts. Espe-
cially with a radio that has
less than 1000 switches on the
front panel.

But the truth is, 'm working
lots of DX, more than some of
these blockbuster types, thanks
to my Yaesu FT-47GX.

You see, my no-nonsense
FT-47GX was designed with
me in mind, so [ can hop around
the band fast to nail those DX
stations. While the other guys are
warming up their amplifiers, I'm
working the new country!

My FT-147GX has a super
receiver, with a directly-driven
mixer for great overload pro-
tection. And, Yaesu included the
CW filter in the purchase price

(I used the money I saved on post-
age for the QSL cards!).

And my FT-47GX is loaded
with other features. The receiver
works from 100 kHz straight
through to 30 MHz, and its a
fantastic shortwave broadcast
receiver. | can use all twenty
memories for that alone! Plus it’s
got dual VFOs. A noise blanker.
Split frequency operation for the
pile-ups. And scanning up the
band helps me check out open-
Ings as they happen.

[ just put in the optional
crystal oven, and next month I'm
going to pick up the FM board.

[ can’t wait to tell my buddies |
worked England on a repeater!

And with the money I saved
when [ bought my FT-47GX, I got

a second ten-meter antenna for
satellite work on the high end of
the band. I use my personal com-
puter to tell me what satellites are
going by, and the computer even
sets the frequencies on the radio
for me.

Now my friends are getting
FT-747GX rigs, too. [ knew theyd
figure out my secret weapon
sooner or later. But now I'm set-
ting the pace!

Thanks, Yaesu. You've made a
rig that makes sense’

Yaesu USA 17210 Edwards Road, Cerritos, CA 90701
(213) 404 -2700. Repair Service: (213) 404-45584.
Parts: (213) 404-4847 Prices and specifications

subject to change without notice.

YAESU
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“They laughed when they saw my radio.
Thenthey saw my logbook?

HF TRANSCEIVER

FT-747GX

Pl 0%
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KENWOOD

pacesetter in Amateur Radio

ouble Take!

KENWOOD

L OUT

N\
N

TM-621A/721A

'T- i-'..r"_-:.'.{:: all f: 1"1“';"-...;1..} r"'-"llh}"'
=M Dual Banders

Once again, Kenwood brings you
another Dual Bander First! The
TM-621A is the first 144/220 MHz FM
Dual Bander. The Kenwood TM-621A
and TM-721A (144/450 MHz) re-
defines the original Kenwood “Dual
Bander” concept. The wide range of
innovative features includes a dual
channel watch function, selectable
full duplex operation, 30 memory
channels, extended frequency
coverage, large multi-color dual
digital LCD displays, programmable
scanning, and more!

* Extended receiver range (138.000-
173.995 MHz) on 2 m; 70 cm coverage
1S 438.000-449.995 MHz; 1-1/4 m cover-
age Is 215-229.995 MHz. (Specifications
guaranteed on Amateur bands only, Two
meter transmit range is 144-148 MHz.
Modifiable for MARS/CAP. Permits

required.)

* Separate frequency display for
main’ arm"sur' band

¢ LCall channel func . A special

memory channel fc:]r each pand stores
frequency, offset, and sub-tone of your
favorite channel. Simply press the CALL
key, and your favorite channel is selected!

Uptional Access
° HC-ﬂ] Mu It| function handset/remote
controller » PS-430 Power supply * TSU-6
CTCSS decode unit » SW-100B Compact
SWR/poweriolt meter » SW-200B Deluxe
SWR/power meter» SWT-1 2m antenna
tuner » SWT-2 70 cm antenna tuner » SP-40
Compact mobile speaker » SP-50B Deluxe

r p =

SCAMN SHIFT
: AL

WA
llllrl 1A nn

144/440MHz FM OUAL BANDER TM-721A

TONE REV. = MUTE
T BEL STER

cTCsse

SUS <sestfilll sua soL

BAL AMNCE

MAIMN
vOL —«-}* BOL

LOW

W

ACTUAL SIZE FRONT PANEL

» 30 multi-function mem |

14 memory channels an{j one {.d”
channel for each band store frequency,
repeater offset, CTCSS, and reverse.
Channels "A" and “b" establish upper

and lower limits for programmable band
scan. Channels "C"and "d" store transmit
and receive frequencies independently
for" Ddd splits”

'--*_”‘ vy .;'..'*- L

, - e
L+ WAdLLS U

Imw puwer

JH"I

Approx. 5 wét!ﬁ
Automaﬂcally chaﬂgeh between mam

and sub-band when a signal IS present

® HFroqra

PG-2N DC
DC line noise filter » MC-60A, MC-80,

mobile speaker + cable = PG-3B

MC-85 Base station mics. » MA-4000 Dual
band 2 m/70 cm mobile antenna (mount not

supplied) * MB-11 Maobile bracket » MC-43S
UP/DWN hand mic. * MC-48B 16-key DTMF
hand mic

from fr | or UP/ DWN keys on
FﬂtfrDDhDﬂE {EHCDUL built-in, optional
TSU-6 needed for decode.)

---------

e cce es: 16-key DTMF
hand rmc; m::}untmg bracket, DC cable.

forall Kkenwood

KENWOOD

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