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Tesla High-Frequency Transformer
Build this spark-excited transformer and create your own lightning. ..... VE7]JON

Signal Strength Reporting
Read this and know what you mean when you say ''S-9, OM". ....... W20ZH
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Cubic Inch Keyer
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Repeater Controller PC Board

Repeater on the fritz? Build this inexpensive repeater board and get right back
on the air
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* All HF Band Transceiver /
General Coverage Receiver

¢ Advanced Circuit Designs

¢ All Modes Built-in USB, LSB,

FM, AM, CW, RTTY
¢ Superb Frequency Stability
¢ Continuous Duty Operation
® Crystal Clear Signal Quality

Midsize Masterplece! The de-
luxe IC-751A includes more high per-
formance features and professional
circuitry per cubic inch than any
other HF transceiver. Its smooth-as-
silk operation and long-term reliabili-
ty produce the ideal contesting,
DX'ing, mobiling and portable rig.
Owning an IC-751A truly means
"Going First Class! "

Unsurpassed Quality and
Reliabllity. Quality and Reliability is
important to you and it's important
to ICOM. ICOM now covers you and
your investment with its exclusive

ICOM America, Inc., 2380-116th Ave NE, Bellevue, WA 98004 Customer Service Hotline (2(

one year warranty. There's more!
The IC-751A's receiver boasts 105dB
dynamic range for superb listening.
The 100% duty cycle transmitter
defies abuse and delivers 100 watts
of exceptionally stable and clean RF
output. Reliability. Quality. One
year warranty. That's ICOM.

All Bands, All Modes Included.
Operates 160 through 10 meters, it's
easily modified for MARS operation,
plus it includes general coverage re-
ception from 100kHz to 30MHz. No
compromise, no comparison!

32 Tunable Memories. Store
both frequency and mode informa-
tion. Use them to quick-access your
favorite spots or as 32 preferred fre-
quency-remembering VFOs.
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“ITS WHAT'S INSIDE THAT COUNTS!”

A Modern Amateur s Delight!
Special attractions include an elec-
tronic keyer, semi or full break-in
rated to 40 WPM, panel selectable
500Hz/FL-32A CW filter, and volume
control-tracking sidetone. SSB trans-
missions are enhanced with an RF
speech processor and tone control to
produce sparkling clear audio. PLUS
there's a new rubberized tuning
knob for velvet-smooth tuning and a
full line of accessories and filters.

RF Power Control. Varies output
independent of mic gain, ALC and
speech processor action. Enjoy
maximum “talk power” at any drive
level!

To see the IC-751A, contact your
local ICOM dealer.

5).454-7619
3150 Premier Drive, Suite 126, Irving, TX 75063 / 1777 Phoenix Parkway, Suite 201, Atlanta, GA 30349
ICOM CANADA, A Division of ICOM America, Inc., 3071 - #5 Road, Unit 9, Richmond, B.C. V6X 2T4 Canada

All stated specifications are approximate and subject 1o change without notice or obligation. All ICOM radios significantly exceed FCC regulations limiting spurious emissions. 751A187



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

* |nitiate phone calls from your HT or mobile
* Receive incoming phone calls
NEW!* Telephone initiated control. . .
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speaker phone as a control head.
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Private Patch IV

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

X
@ —M»

POWER

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

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

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

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

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

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

+~ = NEW FEATURE

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

nect

» Fully regenerated tone dialing

 Pulse dialing
« Toll protection

« Secret toll override code
e Busy signal disconnect

CW identification
Activity timer
e Timeout timer

« Dialtone disconnecl
@
]

~ Telephone initiated control

\

Ringout

s

Status messages

« i HEN

i

Regenerated DTMF selective cailling

Ringout or Auto Answer on 1-8 rings
Busy channel ringout inhibit

Internally squeiched audio
MQV lightning protection
Front panel status led's
Separate CW 1D level control

24 dip switches make all features

user programmable/selectable.

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.)

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

m 20 minutes typical connect time
B Made in U.S.A.

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

CONNECT SYSTEMS INC.
23731 Madison St.
Torrance CA 90505

Phone: (213) 373-6803

AMATEUR ELECTRONIC SUPPLY
Milwaukesa W, Wickliffe OH.
Orlando FL. Clearwater FL.
Las Vegas NV

BARRY ELECTRONICS CORP.
New York NY

EGE, Inc.
Woodbridge VA

ERICKSON COMMUNICATIONS
Chicago IL

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

HENRY RADIO
Los Angeles CA

INTERNATIONAL RADIO SYSTEMS

OMNI ELECTRONICS
Laredo TX

PACE ENGINEERING

Miami FL Tucson AZ
JUNS ELECTRONICS THE HAM STATION
Culver City CA Evansville IN
MADISON ELECTRONICS SUPPLY WESTCOM
Houston TX San Marcos CA
MIAMI RADIO CENTER CORP. CANADA:
Miami FL CAHL%&EE;HDNIG
MIKES ELECTRONICS DiIST
Ft. Lauderdale, Miami FL Surrey B.C.
NG DISTRIBUTING CORP. COM-WEST RADIO SYSTEMS, LTD.

Miami FL

Vancouver B.C.
CIRCLE 12 ON READER SERVICE CARD



Hustler VHF and UHF antennas offer a combination of gain, durability and value
which have made them the antenna most often demanded for repeater applications.

Reliability and Performance - Beyond Your Expectations

G6 - 440

Electrical
® Gain 7dBd

® VSWR 3 MH:z
under 1.5:1

@ Lightning
Protection

Shunt Fed -
DC ground

® Termination
Type N Female

Mechanical

Length 15'4"
Weight 10 Ibs.

Wind Survival
100 mph

Mounting Up to
2" mast.

Electrical

e Gain 7dBd

e VSWR 4 MH:z
under 1.5:1

e Lightning ¢
Prataction

Shunt Fed -
DC ground

® Termination

Type N Female

Mechanical

Lﬂﬂgth 1 u!ZI F
Weight 7.0 Ibs.

Wind Survival
110 mph

Mounting Up to
2" mast.

Electrical
e Gain ©6dBd

® VSWR 8 MH:z
under 1.5:1

@ Lightning
Protection

Shunt Fed -
DC ground

@ Termination
Type N Female

Mechanical

L'n ‘?ISH
w.{:ﬂ: 16 |bs.

Wind Survival
125 mph

Mou Up to
2" ma

HUSTLER, INC. ¢ One Newtronics Place ® Mineral Wells, Texas 76067 @ (817) 325-1386

CIRCLE 269 ON READER SERVICE CARD




MFJ-931 creates artificial RF ground with random wire
also, electrically places far away ground directly at your rig

e Creates artificial RF ground with random length wire
* Electrically places a far away ground directly at your rig
* RF ammeter makes tuning for maximum RF ground current easy

* Eliminates “RF bites’’, RF feedback, TVI/RFI and other
problems due to inadequate RF ground

* Improves radiation pattern distorted by poor RF ground

Don’t we all sometimes have
problems getting a good RF
ground?

Unpleasant problems. Problems
like RF “"hot spots’ that "'bite’’ our
lips or fingers when we transmit:
like RF feedback that causes our
rigs to quit working on certain
bands; like excessive RF coupling
to AC lines that causes everything
to quit working; like our neighbors
screaming about TVI and RFI: like
our computers computing jiberish;
or like being unable to talk across
town because of extreme ground
losses or radiation pattern
distortion.

“Hey, my rig is on the second
floor. There's no way I can get a
good ground," you're thinking, or
"] already have an excellent ground
but the long ground connection
wire causes reactance and acts like
a high impedance circuit, isolating
my rig from true RF ground.”

What to do

Use the new MFJ-931 to
create an artificial RF ground! It
resonates a random length of wire
thrown along the floor and

produces a tuned counterpoise.
This artificial ground effectively
places your rig near actual earth
ground potential even if your rig is
on the second floor or higher with
no earth ground possible.

Also, the MFJ-931 electrically
places a far away RF ground
directly at your rig -- no matter
how far away it is. The MFJ-931
reduces the electrical length of the
ground connection wire to virtually
zero by tuning out its reactance.

How it works

The MFJ-931 connects between
the ground connection of your
transmitter or antenna tuner and a
random length of wire thrown
along the floor. Two knobs are
adjusted for maximum RF ground
current using its built-in RF
ammeter. This resonates the
random wire, converts it into a
tuned counterpoise and presents an
effective low impedance near
ground potential to your rig, thus
creating an artificial RF ground.

To electrically place a far away

ground directly at your radio
equipment simply connect the

MFJ-931 between your rig and the
connecting ground wire and adjust
its two knobs for maximum RF
current using its RF ammeter. This
tunes out the reactance of the
connecting wire, reduces the
electrical ground lead length to
virtually zero and electrically places
your far away ground directly at
your rig.

Get an effective
RF ground

Get an effective RF ground.
Eliminate "RF bites'’. RF feedback
TVI, RFI and many other annoying
problems due to inadequate RF
ground, and -- at the same time
--improve your radiation and
radiation pattern for more DX.

The MFJ-931 covers 1.8 to 30
MHz and has a built-in RF ammeter
for indicating RF ground current.
It's ruggedly built in an all
aluminum cabinet with a brushed
aluminum front panel and
measures 7/xx3V2x7 inches. It
comes with a one year
unconditional guarantee.

[t's available only from MFJ.
MFJ-931, $79.95.

Order any product from MFJ and try it -
no obligation. If not satisfied return within
30 days for prompt refund (less shipping).

¢ One year unconditional guarantee » Add
$5.00 each shipping/handling » Call or write for
free catalog, over 100 products.

MFJ ENTERPRISES, INC.
Box 494. Miss. State. MS 39762

To Order or for Your Nearest Dealer |

800-647-1800

Call 601-323-5869 in Miss. and
outside continental USA.
Telex 53-4590 MFJ STKV

=
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MFdJ . . . making quality affordable




EVER SAY DIE

QUALITY CONTACTS

Are a large percentage of your
contacts with turkeys? Worse, are
the guys you're working thinking
exactly the same thing? Well, it's
been a while since I've written
about how to make your contacts
more interesting, so perhaps
you ve forgotten—or, worse,
weren't paying attention in the
first place.

How many chaps go out of their
way to tell you how much they've
enjoyed a contact with you as
you're signing off? Haven't heard
that for a while, eh? | thought not.
Well, there's a secret to making
contacts fun for the other chap—
and for yourself. Once you know
whatitis, you'll seldom have a dull
contact—at least for the chaps
you're working—and probably not
for you either.

All of us get hung up in habits.
Our basic mike (or key) fright
makes it so we tend to stick to a
formula contact—one which we
have down pat and allows us to go
on the air and make QSO after
QSO without ever having to think.
You may have some trauma when
you first try to break this habit—af-
ter all, with the average ham near-
ing sixty and having been li-

Wayne Green

censed for around 45 years,

we're probably talking about a
45-year ingrained habit. That's
one hell of a rut!

No pain, no gain, as they say, so
you're going to have to put some
work into this. Now don't panic—
I'm not going to ask you to actually
think while you're sitting there at
the mike—nothing that difficult.
You're going to be able to do most
of the work while you're listening.

Getting Down to Basics

Let's start with some basics—
things you know darned well you
should have at hand, but have
been too lazy to provide. I'm talk-
ing as basic as pencils and paper.
Hey, |'ve visited hundreds of ham
shacks—gotten on the air from
them—so | know darned well you
haven't got any decent paper or
an actual working pencil around.
Get several good pencils and
keep them with leads in them. |
know this goes against the grain,
but buy them if your employer
doesn’t provide a "'free’ supply.
Make sure they have erasers that
work, too. Why you will spend
thousands of dollars on your rig,
antenna and tower and then
chintz at something like pencils to
help make all this go | don’t know.

QSL OF THE MONTH

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

4 73 Amateur Radio » November, 1987

But | do know this, if | happen to be
In your town and | stop off at your
house and ask to see your shack,
I'm going to find a crummy old
chewed-up pencil stub with a hard
eraser that makes a mess if | get
the wrong letter in a call the first
time—one with a nub of a point
which | have to turn just the right
way to make a mark. Get some
cheap mechanical pencils.

Paper. Hey, don’'t shove an
ARHAL log book at me for paper.
We're going to be taking some
notes during contacts from now
on and they're not going to fit on
one lousy line of your log book.
That miserable log book is one of
the worst blights in the hobby—it
encourages us to make rotten
QSOs. Just look at the pitiful
space it leaves for comments! No,
put the book in the closet or get
rid of it. From now on you're go-
ing to take notes when you make a
contact.

How many times have you
made a contact with someone and
gotten the impression that he
must have at least two other peo-
ple in the shack who talk with him
all through your transmissions?
All he does is go through his reg-
ular routine blah, with never the
slightest pickup on anything
you've said. From now on the
chaps you talk with aren’t going to
get away with that baloney any
more. If they're going to get on
the air they're going to give good
contact.

Paper—Ilet’s work with a pad of
8-1/2" x 11" paper—lined is prob-
ably better. I've seen what hap-
pens when you don’t have lines to
keep you on the straight and nar-
row. | can see panic beginning to
rise—yes, you're going to use a
whole sheet of paper for each con-
tact! No more two-inch space in a
log book. Not even a 3" x 5" card.
No, by George, we're going first

Continued on page 18
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WGE Center
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Manuscripts

Contributions in the form of manu-
scripts with drawings and/or photo-
graphs are welcome and will be con-
sidered for possible publication. We
can assume no responsibility for loss
or damage 10 any maternal. Please en-
close a stamped, seli-addressed en-
velope with each submission. Pay-
ment for the use of any unsolicited
material will be made upon accep-
tance. A premium will be paid for ac-
cepted articles that have been submit-
ted electronically (CompuServe ppn
70310,775 or MCI Mail "WGEPUB")
or on disk as an IBM-compatible ASCII
file. All contributions should be direct-
ed to the 73 editorial offices. “‘How to
Write for 73" guidelines are available
upon reqguest. US citizens must in-
clude their social security number with
submitted manuscripts.

Subscription Information

Rates: in the United States and Pos-
sessions: One Year (12 issues)
$24.97; Two Years (24 issues) $45.47.
Elsewhere: Canada and Mexico—
$39.00/1 year only, US funds. Foreign
surface mail—$45.00/1 year only, US
funds drawn on US bank. Foreign air
mail—please inquire. To subscribe, re-
new or change an address: Write 10
Subscription Department, PO Box
931, Farmingdale NY 11737, Return
postage guaranteed. For renewals
and changes of address, include the
address label from your most recent
issue of 73. For gift subscriptions, in-
clude your name and address as well
as those of gift recipients. For ques-
lions concerning your subscriplion,
call toll free 1-800-227-5782. To place
subscription orders, please call us toll
free at 1-800-722-7790 belween 9 am
and 4:30 pm Eastern time or write to
73, Subscription Department, PO Box
931, Farmingdale NY 11737. 73 Ama-
teur Radio (ISSN 0745-080X) is pub-
lished monthly by WGE Publishing,
WGE Centear, Peterborough NH
03458-1194, Second class postage
paid at Peterborough NH 03458 and at
additional mailing offices. Canadian
second class mail registration number
9566. Entire contents copyright ©
1986, WGE Publishing. All rights re-
served. No part of this publication may
be reprinted or otherwise reproduced
without written permission from the
publishaer. Microfilm Edition—Univer-
sity Microfilm, Ann Arbor M| 48106.
Postmaster: Send address changes
to 73 Amateur Radio, Subscription
Services, PO Box 931, Farmingdale
NY 11737. Nationally distributed by In-
ternational Circulation Distributors.
Contract: The mere opening of this
magazine establishes a binding legal
contract between you and the publish-
er. Thus you are hereby directed to
become a royal pain in your ham club,
e@gging them on merciessly to bring in
youngsiers and get them Noviced.
Neither rain nor a sudden DXpedition
surfacing on 20m shall deviale you
from this course




KENWOOD

...pacesetter in Amateur Radio

220: KM for All!
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Kenwood brings you a wide range full-featured HT covering 220—-225 The TM-321A1s the 25 W, 220 MHz,
of 220 MHz gear designed for every MHz. Ten memory channels and 2.5 14-channel version of the super popular,
need. Choose from two types of mobile  watts of power. ( 5 W with PB-1or super compact TM-221A. The 25-watt
and two types of HT. The TH-315A s a 12V DC.) Uses thesameaccessoriesas [M-3530A has 23 channels, a 15 tele
——e—s ... theTH-215A for 2 meters or TH-415A phone number memory and auto dialer
IHRTIY IS 10A 440 MHz. For truly “pocket portability, Direct keyboard frequency entry and
| JEE F“”_{E?“‘”E“ choose the TH-31BT, a thumb-wheel front panel DTMF pad enhances oper-
programmable, 1watt unit. For mobile ating convenience. Novice to Amateur
KENWOOD E20 use, select the TM-321A or TM-3530A Extra, these transceivers will put .
TR everyone on the air "Kenwood Style™!
L IM-321A -
b =t Compact mobile ‘ﬁf,ﬂf - " A . TH-31BT/31A
transceiver ; -5 @~ Pocket-held HT
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Full-featured mobile transceiver K | N WO O D

A complete line of accessories is available for all models. KENWOOD U.S.A. CORPORATION

- = ™) ': . . i F'-"" Fi Tk [ i
Complete service manuals are available for all Kenwood transceivers and most accessories -ri.rif:” = DEJT__THHQUEE St .Li..l ng B!.'-_}E]I:_.._l"'l; -:,;k. Elﬂ'tﬂU
Specifications and prices are subject to change without notice or abligation PO. Box 22745, Long Beach, CA 90801-5745



N kenwooD

...pacesetter in Amateur Radio

1 * Non-volatile operating system
: Even after memory back up cell dies,
all operating features remain intact!
No re-programming or "board-
swapping necessary!

* Programmable band scan and
memory scan with memory chan-
nel lock-out,

® L arge, llluminated LCD display

AN T hiial HanmMar
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A Kenwood original just got better!
Kenwood was the first to develop a
2 m/70 cm mobile radio in a single,
compact package. Since then,
other companies have imitated the
concept, but still have not done it

the “Kenwood wayzm The all-new » New compact size! Dﬂiy 59" W ¥ E{Ind rg_au':t.i{nﬂ? E{:’f EéCEIilEﬂI VISIDII-
TW-4100A is more compact, more 197" H x 7.87” D and weighs less e dkisdertetiiktalanliden
powerful , and packed with more than 4 pounds! e e < G'S'V‘f SLeP TN
features than ever before! With e Proven high performance ?”'c oy E’_F TR
ries, ﬂ_l'ld backed by Kenwood’s receiver. ' Optional accessories:
experience, the all-new Kenwood * Easy to operate! Only 3 knobs and * PS-50/PS-430 DC power supplies
Dual Bander is light years ahead 8 keys on the front panel. * MU-1 DCL modem unit » TU-7 CTCSS en-
of the rest! e Separate antenna ports for VHF coder » V§-2 Voice synthesizer » SW- 1008
Selectable full dunlex cross band and UHF. Minimizes loss and SWH/Power/Nolt meter 140-450 MHz for
b s o L e N it : mobile use = SW-200B SWR/Power meter
e . CUB=H CToases [aiaily AW ﬂ.e*:fmmance- for base station use 140-450 MHz. 0-200 W
emote base or cross band repeater * 10 memory channels. Lithium DE’IHEW‘ in 2 ranges * SWT-1/SWT-2 2 m and 70 cm
function possible (a control operator packs up memory. Store frequency, antenna tuner » SP-40 Compact speaker
IS N epeater offset, subtone. Two channels store » SP-50B Mobile speaker » PG-2N Extra
the transmit and receive frequencies DC cable » PG-3B DC noise filter * MC-60A,
, on & 35 wat independently for odd split or | MC-80, MC-85 Base station mics. * MC-55
5 watts (adjustable) lov cross band operation. 8-pin) Mobile microphone = MA- 4000 Dual
Ieneaattaiaaews®* N0 MHz * Front panel-selectable CTCSS band mobile antenna with
'ws operation on certain tone (when obtional TU-7 is duplexer (shown)”
RS and CAP freauencias) and 2 _L_,q-l';ld-‘ :r Cais i * MB-11 Extra mobile mount
..

IR FIKENWOOD

VFO/M.CH MHz M SCAN oHIFT TONE REV

. %’v

— - = T

TW-4100A

—&E

E | ;P:“_ S&F T W, _ XL SYSTEM

144/440MHz FM DUAL BANDER

KENWOOD

¢ Digital Channel Link (DCL) option. KENWOOD U.S.A. CORPORATION

aas Rl ROST A bns S TAn R AT T 2201E. Dominguez St., Long Beach, CA 90810

“*Mag mount is not Kenwood supplied PO.Box 22745, Long Beach, CA 90801-5745
.i": : _-;': n b S0 Avel b o il M grmedi d transceivers and most accessories
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ABC Error
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Investigators from the FCC and the FBI
are trying to track down a wayward radio
operator who has been jamming an air traffic
control frequency at New York's busy La
Guardia Airport. According to several
reports, the radio operator gave false landing
instructions to incoming jets. A report on the
Monday, August 17th, edition of ABC's
“World News Tonight" identified the radio in-
truder as a ham radio operator, but a
spokesperson for the news bureau later ad-
mitted that ABC had no proof that a ham was
involved. She claims that the story was re-
vised in a later feed to delete the ham refer-
ence, and could not explain how the original
version got on the air.

Hairy Time

Hams were swift to respond to a call for
emergency communications after a record
9-inch rainfall marooned Chicago's O'Hare
Airport, and flooded thousands of businesses
in Cook and DuPage counties on Friday,
August 14th. The Northwest ARES spent
the entire weekend providing communica-
tions to the outside world for the town of
Roselle after the basement of the engineering
complex of the local lllinois Bell switching cen-
ter filled with 11 feet of water. This knocked
out the system’s power plant and telephone
service to over 50,000 Roselle and Schaum-
burg customers. Humana Hospital in Hoffman
Estates lost a portion of its telephone system
during the storm; The Wayfar repeater made
its autopatch available to the hospital. It was
used for both internal and external communi-
cations.

Salt Creek in East DuPage county over-
flowed its banks causing the activation of the
DuPage ARES, operating under the direction
of the Du Page Emergency Services Disaster
Administration. They used the facilities of the
WCRA Repeater for the entire weekend for
emergency-related incidents. The Elk Grove
ARC, which is affiliated with the local Civil
Defense organization, assisted the fire and
police departments in linking the Elk Grove
Village Hall, whose basement was completely
flooded, to the rest of the community via the
KB9OL Repeater.

Compliments to the many Chicago area
hams who pitched in and helped provide
emergency communications.

O Canada

The Canadian DOC announced that effective
July 29th, Canadian amateurs may operate on
the 17m (18.068-18.168 MHz) and 12m

(24.890-24.990 MHz) bands. CW, voice, and
FSK, are permitted across the full 100 kHz of
each band. All emissions must have a maxi-
mum bandwidth of 6 kHz.

Holders of Amateur Operators Certificates
may use F1 or A1 emissions only on the new
bands.

$12,000
for Ham Ed

New York City children may soon learn
ham in the classroom. An outstanding group
of NYC ham educators—Joe Fairclough
WB2JKJ at Junior High School #22 in Manhat-
tan; 1987 Ham of the Year Carole Perry
WB2MGP, of the Rocco Laurie School
on Staten Island; Ron Lulov KD2LA, who
has a program which ties amateur radio in
with the Junior Astronauts; Martin
Smith KA2NRR, Assistant Director for
guidance services in the Office of Student
Progress in NYC; and others—a year
ago formed a group called The Council for
the Advancement of Amateur Radio in
the New York City Schools. This group
expanded rapidly, and the need grew to
standardize the teaching of ham radio
in schools. They recently met with the
Division of Curriculum and Instruction and
the Media Telecommunications Unit and
obtained a commitment for $12,000 to write

e et S N ——
— e e a :

The smokestack-shaped structure on the car
roof is the first mobile antenna, invented by
Guglielmo Marconi in 1897. It was soon re-
placed by the more modern “clothesline’” an-
tenna (so named because it looked like six
lengths of clothesline strung between poles at
the front and back of the car). The familiar
whip antenna came on the scene only in 1937.

a curriculum on amateur radio to be taught
in NYC schools.

According to KA2NRR, '‘the curricular ap-
proach will reach all grades. A curriculum will
help insure the continuation of a ham program
in a school even after its founder is gone. This
way, even a non-ham teacher can be showm
how to teach it.

“Once we get the curriculum written, it will
be piloted in six schools; two Elementary, two
Junior High, and two High Schools."

Smith clearly sees the importance of expos-
ing young people to ham radio. He says:
'*. . .since | am in guidance, one of the things
that concerns me is the career implications for
the future. . . if kids are ‘turned on’ to amateur
radio early enough, many will go into engi-
neering, computer, or science fields where
we badly need people. | think that the ham
radio approach is a great way to move in that
direction."”

Oops!

Readers have called to our attention
several omissions in the September Antenna
issue. The first is in the Letters department in
the letter titled ‘‘Oversight’’; the article
“‘Death on the Rails" is in the April ‘87 issue of
Firehouse. In the article ""HF Half-Sloper",
the 160-m coil takes 107 turns of #16 enam-
eled wire, and the 80-m coil takes 60 turns of
#16 enameled wire. 73 apologizes for these
oversights.

Bagged Mag

Tired of carefully peeling off the mailing
label to read the Table of Contents? Sick of
having your magazine subjected to the va-
garies of the weather and Postal Service?
Starting with the December issue, 73 sub-
scribers will receive their magazine in protec-
tive poly-bags.

Circuits!

— ——

73 Magazine is reinstating its Circuits
column in the December issue, after a three-
year hiatus. Share your circuit with the ham
community and earn a year's subscription to
/3 (subscribers will have their subscription
extended by a year).

Finis

Keep your news items rolling in. Items for
this month’s column are courtesy of Westlink,
London Times, Chatter Bug, Designfax, and
the ARRL Newsletter.
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“DX-cellence!”

15-9408

The new TS-940S is a serious

KENWOOD

.. pacesetter in Amateur Radio

radio

for the serious operator. Superb
interference reduction circuits and
high dynamic range receiver com-

bine with superior transmitter

design to give you no-nonsense, no
compromise performance that gets
your signals through! The exclusive
multi-function LCD sub display
graphically illustrates VBT, SSB

slope, and other features.

e 100% duty cycle transmitter.

Super efficient cooling system using

special air duc trrm works with the
n"_ll hﬁ"»""'r_n' ':jLIL_." POWET SUppiy to

continuous ';'r.'m5:"r'u.5;~5.zr.jﬂ at tull pl

output for periods exceeding one

inter-

‘lll; .-l

Wel

L Nour

* High stability, dual digital VFDS.

AN
VFO knob give th
tuning “feel’

e Graphic display of operating
features.
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Exclusive multi-function LCD sub

’J'F_uw; panel shows CW VBT, SSB
slope tun as well as frequency,
T|me: and AT- HLlD antenna tuner status.
e Low distortion transmitter.
Kenwood's unique transmitter design
delivers top "quality Kenwood™ sound.

1l "-\.4

E Keybnard entry frequency selection.

Dperating frequencies may be directly
entered into the T5-9405 without using
the VFO knob.

e QRM-fighting features.
Remove “rotten QRM" with the SSB
slope tuning, CW VBT, notch filter, A
tune, and CW pitch controils.

e Built-in FM, plus SSB, CW, AM, FSK.

¢ Semi or full break-in (QASK) CW.

* 40 memory channels.
Mode and frequency may be stored In
4 groups of 10 channels each.

* Programmable scanning.

*» General coverage receiver.
funes from 150 kHz to 30 MHz

¢ 1 yr. imited warranty.
Another Kenwo
Optional accessories:
® AT-940 full range (160-10m) auto-

matic antenna tuner ® SP-940 external

LR

od First!

7,

Interface IF-232C/IF-10B

speaker with audio filtering ® YG-455C-1
(500 Hz), YG-455CN-1 (250 Hz)
YK-88C-1 (500 Hz) CW filters; YK-88A-1
(6 kHz) AM ftilter ®* V5-1 voice synthesizer
® SO-1 temperature r'DmDﬂrsated
crystal oscillator ® MC-43S UP/DOWN
hand mic. ®* MC-60A, MC-80, MC-85
deluxe base station mics. ® PC-1A phone
patch ® TL- 922A linear amplihier

* SM-220 station monitor ®* BS-8 pan
display ® SW-200A and SW-2000 SWR
and power meters.

from authonzed K

More TS-940S information ':t: available

.enwood dealers
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LETTERS

BRASS BANGER BROTHERHOOD

So what do | want out of ama-
teur radio? | want 2 meter and
440. Why do | want the local stuff?
Okay, I'm too cheap to shell out a
kilobuck up front and a hectobuck
a month for a mobile phone just so
| can call the highway patrol when
| see someone in trouble on the
road.

If it weren't for the close-knit
amateur community where | work,
| wouldn’t even be going for a tick-
el. It's because of the encourage-
ment of four folks in the amateur
club who are taking time out of
their busy schedules to teach a
class after hours that I'm even try-
ing. One of the big lures is the
open 440 repeater on top of the
building.

So it's up to all of us who have
the knowledge to turn others onto
the brotherhood that exists be-
tween us brass bangers. If you
just spend your time DXing on the
advanced bands, you're gonna
run out of contacts unless you
help novices work their way up. |
don’t have the time to get involved
in any community emergency
work, but you can bet your carrier
I'm gonna spread the word of how
amateur radio can make this a
better world for all of us.

It's the people like you (Wayne)
who'll keep the rest of us interest-
ed in the hobby. In fact, it was you
who got me building an IMSAI in
1975, which this letter was written
on.

Ronald M. LaPedis
Daly City CA

| have enjoyed the improve-

ment in the magazine since you

(Wayne) have returned and look
forward to more great articles.

John G. Boles KAGLWC

San Jose CA

Yes, I'm an Extra with one of
those funny calls as W2NSD calls
them. Perhaps Extras are crazy
from the code. Perhaps the old
saying, ''You don't have to be
crazy to work here, but it sure
helps,”” can be applied to contest-

ing, high-speed CW, chasing DX,
or maybe | should say any form of
amateur radio operating. Myself, |
don't care if I'm labeled crazy. |
thoroughly enjoy operating and al-
so teaching amateur radio class-
es. Amateur radio is my hobby
that doesn't provide any barriers
that I've come across that | can't
overcome. Hell, | had to try to
master 26 WPM CW to make me
crazy and obtain that funny call,
and ldidit! I'mproud of my 2 x 1
call and feel honored to be labeled
crazy.
Jim Buikema NR9G
Morrison IL

HONEYDITION?

Wayne, if you truly want to aid
the ham community | have some
challenges for you: Both 73 and
QST do a poor job in an area that
represents half the world popula-
tion and which controls some 70%
of the money. Yes, I'm talking
about the YL/XYL world. QST is a
little better with their YL column,
but in fact we are still guilty of male
chauvinism.

YL/XYLs care more about ap-
pearance than do OMs. I'm refer-
ring to rigs, operating desk, and
outdoor antennas. Consider the
possibility of ten dB trees, his 'n’
her rigs, packet palm trees. How
about a 73 2-meter marriage of-
fer—get married via repeater and
win a paid DX honeydition to An-
tigua.

The potential to double the US
ham population is more real than
the controversy, and divisiveness
of the code/no-code issue.

Bernie Coler KC7CP
Corvallis OR

NTS NOTES

You finally got me with your invi-
tation to comment on the ARRL
National Traffic System in your 73
piece of April. Of course, the traf-
fic could be better handled by
packet, and some of it probably
will be. ARRL could force this to
some extent by only making Brass
Pounders League certificates
available to traffic handlers who
use packet, and only listing pack-
et traffic totals at the end of sec-
tion news columns in QST each
month. | personally wish this

would happen so that the ARRL
would no longer have any excuse
for not giving phone contester and
DXers (like myself) the use of SSB
between 7075 and 7100 kHz, so
we wouldn’t have to work cross-
band on 40 meter phone to work
the DX anymore. You recall that
the ARRL board was about ready
to propose this to the FCC at one
point when the CW traffic hounds
in the so-called Transcontinental
Corps protested that these were
their frequencies. So much mail
flowed in to the Directors that they
quickly backed away form their
proposal.

The plain and sad truth is that
you are one of the few old timers
around who is willing to consider
new ways of doing things.

Nets also provide satisfaction to
the busybodies and would-be dic-
tators in our ranks. Woe onto the
check-in who fails to get his
preamble exactly right!

The Mexico earthquake
shocked a number of traffic
hounds by proving that the NTS
was practically useless in such a
situation. Far from depending on
organized nets, the success of the
operation depended on the ad hoc
common sense of many amateurs
who adapted their operation to the
objective requirements of the mo-
ment, which did not include the
use of organized nets or the ability
lo use the standard preamble.
The fact is, the Mexican earth-
quake operation was a model of
efficiency, and it broke all of the
NTS rules at the same time. This
was a pretty hard reality for a lot of
the regular traffic handlers to
swallow! Many of the most suc-
cessful participants were DXers
and contesters equipped for 20
meters where the operation took
place, and they were more accus-
tomed to dragging signals
through QRM. Since almost all
operation was on SSB, it did
little good to be a hotshot CW
brasspounder, either. And, finally,
nobody had time to worry about a
proper preamble. A number was
good enough.

| should pause to give credit
to nets like the Intercontinental
Traffic Net here. At least their
daily operations are much closer
to the type of operation needed
during a massive earthquake.
They do not require that check-ins
stick to formal traffic forms. But
their regular check-ins are not
usually the ones getting ARRL
Brasspounder League awards,
either. Finally, it turned out to be
very useful to speak English. And

Continued on page 45
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The DM-4061 Dip Meter

A simple device offers a multitude of data.

Electronic Equipment Bank
516 Mill St. NE

Vienna VA 22180

Price Class: $90

by Bill Clarke WA4BLC

““Education consists mainly in what
we have unlearned’’

Mark Twain

Lnng ago, when hams built most of their
equipment, almost every one had a small,
multipurpose tool. it was used for testing and
aligning tuned circuits, tuning receivers, mea-
suring frequency outputs, checking for har-
monics, plus designing and testing antennas.
The device was not large. It could even be
held in the palm of the hand. What was it? The
grid dip oscillator—generally referred to as a
dipper.

Now that we live in the world of transistors,
there are no grids to dip. So, the modern ver-
sion of the grid dip oscillator is the dip oscilla-
tor. The principles of operation are the same.
Recently, | obtained an EEB Model DM-4061

Dip Meter (oscillator), and was so impressed
that | felt | should spread the word. Actually, |
had been looking for a used dipper at the local
hamfests, but to no avail. Then | was out at
EEB (Electronic Equipment Bank of Vienna,
Virginia) and saw a brand-new one for an af-
fordable price of $90.

| can’t say the packaging is impressive, nor
was the plain wrapper, but when | opened the
unit to install the nine-volt battery, | was im-
pressed. The mechanical design and layout of
this piece of equipment will allow it to operate
in a stable manner and prevent damage if it
receives a little rough treatment. The single
weak point is the plug-in coils, which are
fragile and exposed, thus easily broken. This
tends to be the same problem for all grid-dip
oscillators and dip oscillators.

After | put the cover back on the dipper, |
turned it on and listened for the oscillator

signal on my Kenwood TS-430. Sure enough,
there it was, and right where the color-coded
dial said it would be. The frequency tuning dial
on the dipper is color-coded to correspond
with the color coding of the plug-in coils.

Like all new toys, | went right to work using
the dipper. Since it put out such a nice signal, |
decided to put it to work and align my Drake
TR-3. | opened my service manual for the
Drake to check what frequency | should set
the dipper for, and proceeded to align the
receiver section as instructed. For HF receiv-
ers, the dipper puts out a stable signal, ideal
for the purpose of receiver alignment.

Tuned Circuits

Next | did some sniffing around in my linear
amplifier project. Sniffing? That's what it's
called when you probe around the inside of
electronic equipment with a test device.

SOLD AND SERVICED BY
NLRCTROMC SQUIFLNY mibes e

Tr DIP METER
i UM 4081 :

Photo A. Dip Meter wirh six plug-in coils.
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Photo B. The DM-4061 Dip Meter.



SPECIFICATIONS

Frequency Range (in six ranges):

A-15104.0 MHz

B-3.3t08.0MHz

C-6.81018 MHz

D-18 1047 MHz

E-45 to 110 MHz

F-100to 250 MHz

Modulation: 2 kHz

Xtal Oscillator: 1-15 MHz (must be in FT-243
holder)

Power Supply: 9-volt internal battery

Consumption:2 mA maximum

Solid State Devices: 2 transistors and 1diode
Dimensions: 6-7/8" x 2-9/16" x 2.0"

Weight: 1.1 Ibs.

CONTROLS

Main Tuning: frequency dial with six color coded
bands corresponding to the coil in use.

Functions: osCc—dip meter or absorption
meter

mOoD—2 kHz modulation added to carrier
BATT—checks battery

Sensitivity: on/off and oscillator output level
Meter: 100 mA movement

Earphone Jack: for monitoring AM signals

Seems | was having a little problem in getting
the tuned input circuits set up.

| began by plugging in the B coil (3.3 10 8.0
MHz) and advancing the sensitivity control
until .8 registered on the dipper's meter.
Then | moved the coil close to the tuned input
circuit and slowly rotated the frequency dial
until | saw the meter dip. | checked the
frequency on the orange scale of the dial—
it read 2.9 MHz. Using a non-conductive
tuning wand, | proceeded to make adjust-
ments to the coil in the tuned ciruit, After
moving the coil slug, | again checked for dip.
The first time | found the dip at 3.5 MHz, the
second | got on the money—3.8 MHz. Quite
handy indeed. The dipper saved me a lot of
time and kept me from tuning the inputs with
the amp working.

| had never completed hooking up all the
taps on the final plate coil of my amplifier, so |
used the dipper to determine proper tapping
of the plate coil.

The dipper’s meter showed .8, and | placed
the plug-in coil near the plate coil and turned
the frequency dial until | got an indication (a
dip). | read the dial frequency, and then moved
the tap as necessary to change the resonant
frequency. Tap for more coil to lower the fre-
quency of resonance, less coil to raise it. Don't
forget that the capacitor settings will vary the
resonant frequency considerably.

After checking each band’s input, retuning
all of them, and making the necessary coil
taps on the plate coil, | warmed up the amp. It
was time to check operation.

Once | verified operation of the amp (in oth-
er words it amplified), | checked for parasitics
in the final section. | turned the dipper off and
set the function switch to osc, then keyed the

ICOM IC761

New ICOM superior HF transceiver.
Built-in AC supply. Built-in automatic
antenna tuner. 160-10M/general
coverage rcvr. Passband tuning plus
IF shift. QSK up to 60 WPM.

CALL TNT FOR QUOTE!

When You Want the BEST

...CALL TNT FOR THE QUOTE!

IN MINN.: (612) 535-5050

SERVICE: (612) 535-7533

TELEX NO.: 650 329 9719
MCI MAIL: TNT

KENWOOD TS 9408

Dx-cellence! Top of the line
transceiver for the serious operator.
100% duty cycle xmtr. High stability
aual digital VFO's, Graphic display
of operating features. 40 memory
channels.

CALL TNT FOR QUOTE!

TEN-TEC PARAGON

New 200 watt full featured HF.
Digital transceiver for the operator
who needs the ultimate! Gen.
coverage rcvr. Microprocessor

controlled. 62 memory channels.
QSK for CW.

CALL TNT FOR QUOTE!

SEE THE
NEW ALINCO
DUAL BANDER!

It'll knock your socks
off for the $55.

SASE FOR

“Cherry” previously
owned equipment,

SERVICE

Once you buy your
new rg . . . who will
take care of it
for you?

TNT SERVICES
WHAT WE SELL!

AMERITRON = BUTTERNUT = LARSEN = WELZ = NYE VIKING = PALOMAR = MIRAGE * KANTRONICS

FREE SHIPPING — %%FM. MON-FRI 9 AM - 6 PM CENTRAL TIME
ON MOST MO8 FOR CASH! Sanctin) USED EQUIPMENT LISTING > T DAY SAM -5 PM

ViV = YIHIN3E = OONITV = NHOUY = HI1LSNH = NIVD-AH X31131 * GOOMNIN = WODI = 3L NiL A

4124 West Broadway, Robbinsdale, MN 55422 (Mpls./St. Paul)

transmitter and amplifier. Using the plug-in
coil as a sniffer, | placed it near the output of
the final stage. Then, tuning the frequency
dial, | looked for indications of output. Natural-
ly, there was an indication at the carrier fre-
quency, and fortunately none of any signifi-
cance at any other frequency.

Testing

Now that the amp was ready, | thought it
would be good to check out the antenna. |
used a set of dipoles on a single feedline for
160, 75, and 40 meters. | constructed a small
loop of wire, about an inch in diameter, and
attached it to the shack end of the coax line.
Then | turned the dipper on and set the func-
tion to osc. | placed the sniffer coil inside the
loop and turned the frequency dial. | found

CIRCLE 238 ON READER SERVICE CARD
peaks at 1.9 MHz, 3.9 MHz, and 7.2 MHz—
just where they were supposed to be.

There are many other uses for the dipper.
Among these are: testing antenna traps,
adjusting antenna tuners, making feedline
adjustments, setting mobile HF antennas,
testing tuned circuits in receivers and transmit-
ters, or checking just about anything that
can be considered tuned. You can even
test crystals.

Although the dipper performed quite well at
HF frequencies, it fell off in the VHF range.
However, this should not be discouraging.
Generally, the only test equipment that works
well in the VHF region costs lots of bucks and
is quite sophisticated. For general HF ham
usage | think the EEB Dip Meter is well worth

having. &
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Jon Enoch VE7JON
S-11, C-69 RR#1
Kelowna, B.C.
Canada V1Y 7P9

The Tesla High
Frequency Transformer

A unique demonstration of electrical resonance
for the experienced hobbyist.

he spark-excited Tesla high-frequency

transtormer provides a display that
leaves most first-time observers wide-eyed
and speechless. Although it won’t find too
much use in the hamshack, it provides such
an awesome demonstration of electrical reso-
nance that one would make an ideal ham club
project. The working of a transformer offers
a umique visual aid for teaching a new ham
candidate resonant circuit theory as he ob-
serves a crackling eighteen-inch spark dis-
charge itself into the air.

Just 1o refresh your memory, a Tesla'is a
unit of magnetic flux. My first coil was built
around a commercially available neon sign
transformer. These units are usually rated
around 30 to 120 mA and come in various
voltages. A 7500 to 15000 volt unit is perfect
for a 30-inch coil and will produce a corona
anywhere from 12 to 20 inches in length.
These transformers can usually be found at
scrap metal yards or pulled from discarded
furnaces. Mine was a surplus unit given to me
by a local ham. Referring to Figure 1, the
Tesla’s secondary may be considered a trans-
mission line of % wavelength. As the capaci-
tors (A) are charged by the neon trans-
former’s secondary (B) their voltage breaks
down the spark gap (C) causing the capacitors
to discharge through the Tesla’s primary in
an oscillatory fashion. The Tesla secondary is
made resonant with the primary so that the
excited primary causes the secondary to os-
cillate in resonance. This in turn generates a
high voltage with sufficient magnitude to
cause a corona spark discharge at the sec-
ondary s top electrode (D).

Construction

After you have acquired the transformer,
begin work on the Tesla secondary. Locate a
30-inch length of PVC (or similar material)
sewer pipe about 6 inches in diameter. This
material must have good dielectric proper-
ties. Beware of materials that could melt or
carbonize due to arcing. The pipe should then
be taken to a shop or fellow amateur who is
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equipped with a lathe since the tube must now
be trued and threaded its full length with 20
shallow threads per inch. These grooves will
serve to hold the secondary winding which is
wound with one continuous length of #26 or
#28 cotton or enameled wire. Ideally, this
winding would be applied while the tube is
still on the lathe, while the operator feeds the
wire from a spool onto the grooves. In my
case, I rigged up a small motor with a reduc-
tion gear to rotate the tube while I applied the
winding. This was necessary since my tube
was turned on a lathe out of town.

Photo A. Completed Tesla primary and
secondary coils.

After the winding is completed the entire coil
1s given 3 or 4 coats of shellac and allowed to
dry between coats. This prevents arcing be-
tween adjacent windings. A 6-inch gong from
an electric bell or, as in my case, an alu-
minum ashtray, make a good top electrode.
Drill a small hole in one end of the secondary
and pass the last few inches of the winding
through the hole to the inside of the tube,
where it is soldered to the underside of the top
electrode. The electrode is then glued with
silicone seal to the top of the secondary’s
form. The Tesla secondary is now complete.

The Tesla primary consists of approxi-
mately 8 turns of #6 gauge copper ground
wire which is commonly available at most
hardware stores. About 40 feet will be needed
for our purposes. This wire is wound onto a
wooden form, the construction of which I
will now describe.

Begin construction by cutting two identical
wooden rings from a 4 sheet of % inch
plywood. The outside diameter of these rings
measures 18 inches, while the inside diame-
ter measures 11 inches—thus the width of any
given part of the ring is 3%z inches. I cut my
rings with a common hand sabre saw. When
both rings are completed, place one atop the
other and temporarily screw them together in
alignment.

Next, mark and drill twelve 2 inch holes
through both rings at 1% inch centers from
the outer ring edge. These holes are equally
spaced around the rings (see Figure 2). Now
cut twelve |-foot lengths of Y42 inch diameter
wooden dowel. When this job i1s fimished,
insert the 12 lengths into the holes previously
drilled into one of the rings. You will now
have one ring forming the base of a cage with
12 rods sticking up into the air. Now place the
second ring on top of the form and gently tap
the top ring into place with a mallet. White
wood glue should be used on all dowel ends.
Y ou should now have a kind of round wooden
cage on which you will wind the primary coil.
When the woodworking is complete, give the
entire assembly 2 or 3 coats of shellac, allow-



SIDE VIEW -

TWO RINGS, ONE ATOP OTHER IN
PREPARATION FOR DRILLING HOLES
THROUGH BOTH RINGS

et

DRILL 12 172 in. HOLES TO ANCHOR
DOWEL RODS WHICH HOLD THE
PRIMARY WINDING

18 in. o

Fig. I. Circuitry for the Tesla high-frequency

tranformer.

ing each coat to dry before applying the nexit.
Now take the length of #6 copper wire and
wind onto the wooden form about 8 or 9 turns
spaced about 1 inch between windings.

If the windings are applied tightly, the coil
will stay put without any coaxing; however,
if loosely applied, you will probably need to
tape the windings into place with electrical
tape. I don’t really recommend the latter pro-
cedure. I anchored each end of the primary
with plastic tie-wraps. Alligator clips will be
used later to apply power to the primary be-
cause they are easy to adjust when tuning the
tesla tranformer. With the completion of the
primary. you are now 90% home!

Circuit Details
Depending on the rating of the transformer
you use to furnish the power, you will need to

TESLA
SECONDARY @
NEON
TRANSFORMER SPARK @
VARIAC RFC GAP s
. ' e )l
SECONDARY °
11 TVAC PRIMARY ﬂ@
: |
RFC
RADIO
FREQUENCY TESLA
CHOKES PRIMARY

Fig. 2. Construction diagram for the Tesla high-frequency transformer.

do a little figuring in order to find the re-
quired capacity value. First, divide the trans-
former’s secondary voltage by the power rat-
ing. For example, my transformer secondary
was rated at 7500 volts @ 30 mA, thus E/]
implies an impedance of 250,000 Ohms. You
will need to plug this value into the following
formula to find the capacitor’s value:

I
2pxFxR
Where C equals capacity in farads

F equals Frequency (60 Hz)

R equals impedance (from the former

calculation)

My circuit required a capacity of .01 uF.
Because neon transformers have a center tap
on the secondary grounded to the case, a
symmetrical primary circuit balanced to
ground is required. Consequently, two .02
uF capacitors connected in series must be
used to get the .01 uF value.

Capacitors must be of the high voltage
type—either mica or oil-filled surplus types
may be used. The operating voltage on my
oil-filled types were rated at 8000 volts. You
can make capacitors from glass plates cov-
ered on both sides with tinfoil. However, in
some applications the heat generated may
crack the glass and blow the capacitors along
with the transformer. Alternatively, double

=

Photo B. High voltage discharge from secondarv’s top electrode.

sided copper clad circuit board with the outer
edges etched away to prevent arcing might be
another possibility. Although [ have not per-
sonally gone this route, I would be more than
happy to hear from anyone who has tried this
method.

To keep damaging high frequency currents
out of the neon transformer’s secondary,
where thev could break down the insulation
on the windings, p1 wound radio frequency
chokes must be used. These can also be made
by winding small. empty wire spools slipped
onto a spare piece of wooden dowel. Refer to
the circuit diagram for placement of these
chokes. A spark gap can be made from 4
parallel copper plates about 2 inches n di-
ameter. [ used two adjustable capacitors from
an old transmitter. The capacitors consisted
of two round metal disks which could be
adjusted for spacing. I used two of these ca-
pacitors in series to form my spark gap. It
functions very well. A method of adjusting
the gap size is required to trim the frequency
during tuning up of the tesla coul.

Hooking It All Up

After yvou have completed both primary
and secondary and acquired all other parts,
start hooking the Tesla coil together. Find a
spot where the coil will not be disturbed—my
Tesla coil 1s permanently installed in my
basement, away from the probing hands of
my two year old daughter. A few words of
warning are in order here: The voltage you
are about to work with here 1s very danger-
ous. Be extremely careful. A neon sign trans-
former with a secondary rated at 15.000 volts
at 120 mA could easily provide a fatal shock.

Place the primary on some non-conducting
material. My coil sits on top of a table cov-
ered with formica. Next, place the secondary
in the center of the primary. The bottom end
of the secondary and the midpoint of the pri-
mary are connected together. This point Is
also connected to the case of the neon sign
transformer. Connect the two radio frequen-
cy chokes to each side of the neon trans-
former’s secondary, the other end of the
chokes connect to the spark gap. The capaci-
tors are then connected in series with the
Tesla’s primary and spark gap. Check the
diagram for clarity on this point.

A variac must be used to slowly bring up
the power on the neon transformer’s primary.
Otherwise, switching the unit on to the line at

Continued on page 31
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For the Finestin 220 MHz Repeaters,
Go w;_th the Leader—

SPECTRUM

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

For that new 220 MHz Machine—
Spectrum now makes 3 lines of VHF Repeat-
ers—the world famous Deluxe SCR1000A,
the Low Cost line of SCR77s, and the State of
the Art Microprocessor Controlled SCR2000X
Line of Repeaters!
The SCR77 Repeaters maintain the quality of
design, components and construction which
have made Spectrum gear famous throughout
the world for years. However, all of the “bells &
whistles” have been eliminated—at a large
cost savings to you! The SCR77 is a real
“workhorse’’ basic machine designed for those
who want excellent, super-reliable perform-
ance year after year—but no frills!
Of course, if you do want a Full Featured/
Super Deluxe Repeater with full panel
metering and controls, and a complete list
’ of ‘built-in’ options, then you want our
- T SCR1000A or the SCR2000X.
‘ All three available with: Autopatch/Reverse

Patch/Landline Control: TouchTone Control of

SCR1000A 2M or 220 various repeater functions; ‘PL’; “Emergency

REPEATER W/150 WT. 2M Amp Pwr./ID": Tone & Timer Units; Sharp RX Filters;

& 30A POWER SUPPLY. Power Amps; etc. (2M & 440 MHz Rptrs. and RF

. (All items available separately) Link Units also available.)
]
=4 Complete Line of VHF/UHF Revr. & Xmtr.

Shown in optional cabinet. - Boards & Assys. also available. Plus ID,
Call or write today for details and prices! COR, DTMF Control Bds., Antennas,
Get your orderin A.S.A.P.! Duplexers, Cabinets, etc. Inquire.
Sold Factory Direct or through Export SalesReps.only. L ("

/%77 SPECTRUM COMMUNICATIONS CORP.

1055 W. Germantown Pk, S10 ¢ Norristown, PA 19403 » (215) 631-1710 » TELEX: 846-211
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James E. Tavlor W20ZH
1257 Wild Flower Drive
Webster NY 14580

Signal Strength Reporting

Revisited

An update on signal strength reporting

H as there ever been a measurement
subject to greater abuse and ridicule
than the simple process of giving our fellow
hams on-the-air signal strength reports? **For
practical purposes, the RST system, as prac-
ticed today, is a farce—vyet it's the most com-
mon exchange between stations. Conse-
quently, meaningless guesstimates echo
endlessly through the ether,” says a recent
article.

A review of the history of this method can
point to a solution, namely, an improved
method of signal strength reporting which is
both simple and qualitatively reproducible.

A Briel History

In the beginning, ham receivers didn’t have
S-meters. Also, they didn’t have automatic
gain controls so the setting of the volume
control was used to provide a crude indication
of signal strength. In fact the first receiver
that I used (National SW-3) had nine numbers
on the volume control knob for this purpose!
During that era the reporting system used for
radiotelephone was the QSA-R system. QSA-
5. R-9 meant 100% readable and maximum
signal strength.

The next improvement in the reporting of
signal strength followed upon the heels of the
introduction of automatic volume control

(AVC, AGC) circuits. As soon as designers
developed circuitry which provided an AVC
voltage more or less proportional to signal
strength, it was obvious that ham receivers
would have a meter providing a measure of
this voltage. The early signal strength meters
had nine equal scale divisions so that the very
strongest signals read: 9. The first new re-
ceiver that I ever bought, a Breting 14, has
that type of S-meter. This was a logical
system—and all that remained was for the
engineers to develop a linear, decibel meter
circuit.

Alas! At that point the picture became
cloudy. Apparently someone (was it a mar-
keting man?) pointed out that hams would
appreciate reports of super signal strength.
All that was required to achieve this (and thus
ruin a rational plan) was to put the S-9 mark at
the middle of the meter scale. Then all signals
stronger than this would be measured in dB
above S-9! In this context, the term dB has
lost all logical meaning—it does not mean
decibels, or anything else concrete.

If you doubt this, just turn on a linear am-
plifier with 10 decibels gain sometime and
ask your contact to tell you what his S-meter
increment was. He'll probably read 20 dB, at
least! Actually, there is a standard using six-
decibel S-units and defining S-9 as 50 micro-

volts R.M.S. across

this is difficult for the average ham to
measure, so, over the years there has
been little conformance to this or to any
other standard of signal strength level.
When testing the sensitivity of ten
popular rigs, a range of meter readings was
found at S-9 varying from 20 microvolts to
2635 microvolts—a disparity of more than 20
decibels!

An Analysis

Figure 1 shows typical levels of signal
strength encountered in ham radio, re-
ferred to as the standard DBM or milliwatt-
decibel scale. Reading the figure from
the bottom upward—first, we see (or
hear) the inherent noise generated in the
input circuitry of the receiver. Of course,
this is dependant upon several parameters,
including the bandwidth, but for our pur-
poses, we can assume these to be fairly
constant among receivers of modern
design. Typically, this is the noise that we
measure if we place a fifty-Ohm resistance
across the antenna terminals of the receiver.
For practical purposes, a one-femtowatt sig-
nal (10-15 watts) would be a barely percepti-
ble signal, whereas. a 100 nanowatt (10-7
watts) level would be extremely strong. We
still disregard any readings stronger than this
(see Figure 1).

Figure 2 follows directly from Figure 1.
Here, we have eliminated some unnecessary

a resistance of 50
SR S o Ohms. However,
DEM  WATTS PWR (5@ OHMS)  REMARKS
g le=3 1MW 2.24e-=1
=18 lg=§ l2gukW T.07e=2
-28 1e-5 10uW  2.24e-2
-38 le=5 IuW 7.87e-3 DEM
-48 le=7 160NW  2.24e-3 EXTREMELY STRONG SIGNAL -4 a9
=50 lae=8 1PNW T0T7e=4 =58 B
-1 le=9 ANW s 248=4 -G 78
=T le=10 100PW T.87e-5 -78 &8
=73 Se=11 52 PwW S0 .fe-6 CONVENTIONAL STANDARD "S-9" (=73 57
=8P le=11 18PW 2+ 24m=5 =88 58
-98 le-12 1PW  7.07e-6 -9 T
~188 le-13 108FW  2.24e-6 -100 1d
-119 le-14 10FW  7.87e-7 =110 20
=128 le=15 1FwW 2.248=7 FAINT SIGNAL-— BARELY HREADARBLE =128 19
0 J/755 A A A7/ RECEIVER BACKGROUND NOISE -=138 2

DBNS N5-UNITS

i =l 0 O

= b el e LR

A7/ 7//7RECEIVER BACKGROUND NOISE

REMARKS
"EXTREMELY STRONG SIGMAL"
"STRONG SIGNAL"®
“MODERATELY STRCHNG SIGNAL"
"GO0D SIGNAL"
CONVENTIONAL STANDARD *"5-5%)
*FAIRLY GOOD SIGMAL®
"FAIR SIGNAL"™
"WEAK SIGNAL"
"VERY WEAK SIGNAL"
"FAINT SIGNAL, BARELY PERCEPTABLE"

Fig. 1. Tvpical levels of signal strength.

Fig. 2. Signal strength in the RST system.
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data and we have also assumed that the
faint, barely readable signal is ten decibels
above the receiver background noise. In
Figure 2 the labels shown under REMARKS
are directly quoted from the ARRL hand-
book’s definition of Signal Strength in
the RST system. It is interesting to note
that under the simple assumptions which
we have made, there are just nine levels
of signal strength and that these levels are
neatly arranged in ten decibel steps (see
Figure 2)!

I have chosen to label these ‘*NS-Units™
or, nine-steps units, to differentiate from
the conventional, largely meaningless,

talkto

to Larsen Electronics.

the best performance.

doesn’t speak for itself.

®
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Now that
you cansp

eak,
Larsen.

Novice Enhancement opens up a
whole new way for novices to com-
municate. To make the most of it, talk

We'll tell you how Larsen antennas
can greatly improve your powers of
communication. We'll also explain
how Larsen 220 and 1296 MHz
antennas are designed to give you 1

Talk to your Larsen amateur dealer
today, and see if Larsen performance

Larsen Antennas
The Amateur’s Professional

See your favorite amateur dealer or write for a free amateur catalog.

IN USA: Larsen Electronics, Inc., 11611 N.E. 50th Ave., PO. Box 1799, Vancouver, WA 98668. 206-573-2722.
IN CANADA: Canadian Larsen Electronics, Ltd., 149 West 6th Avenue, Vancouver, B.C. V5Y 1K3. 604-872-8517.

**S-Units™" which are in common use. Corre-
spondingly, there is a **dB-NS"" column
which indicates signal strength in decibels
above receiver noise.

Application

Now, how can we apply all of this history

and theory to the typical ham radio environ-
ment?

The most rigorously exact way to measure
signal strength in NS-units would involve
the use of a circuit which reads linearly
in decibels. The circuit gain would then be set
s0 that the meter indication would show
nine equal scale divisions of ten decibels

CIRCLE 23 ON READER SERVICE CARD

each. The zero reading would apply when a
fifty-Ohm resistance is placed across the an-
tenna terminals to the receiver. The NS-9
reading would correspond to the strongest
signals heard.

However, there is a simpler, less exact
way to realize the advantages of nine-sieps
signal strength reporting, which does not
require the use of additional circuitry.

“In the beginning . . .
the setting of the volume
control was used to
provide a crude indica-
tion of signal strength. In
fact the first receiver that
| used had nine humbers
on the volume control for
this purpose!”’

The S-meter circuits normally used
in transceivers are sufficiently linear in
decibels to serve our purpose and! some
are actually quite good in this respect.
We really only have to set the calibration
and zero adjustments of the S-meter so
that the strongest signals read full scale
and so that the meter reads zero when a fifty-
Ohm resistor is placed across the antenna
terminals!

If an R.F. attenuator is available the
nine fiducial marks can be placed at
ten-decibel intervals on the meter face.
(For this purpose, a transparent overlay
of Saran-Wrap or other transparent
plastic can be used. Those who are a
hittle more venturesome can usually find
a meter which can be added externally
in series with the regular S-meter, so
that nothing else in the transceiver need
be disturbed.) If an R.F. attenuator is
not available, calibration marks can
still be added. In this case, the nine
fiducial marks are just spaced equally
across the dial face. Here, we are
tolerating the nonlinearity inherent in the
dB meter readings for the specific rig
being used.

Results

[ have used the general method described
for several years now, and the benefits,
in terms of simplificition and consistency
of signal strength reporting have been
quite gratifying. It is a real pleasure to
give comparative reports on different
receivers and not to have the 20 decibel
disparity.

Reference:
' Robert J. Zavrel, Jr., **A Calibrated
S-Meter’”, Ham Radio, January 1986. I8
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NEVER SAY DIE

Continued from page 4

class from now on and we're go-
ing to use a whole page to keep
notes. It won't break you. Oops,
there go some yellow pads from
work.

Up With People

This may be a new concept, but
you're making contact with peo-
ple—real live people. | know
you've recognized this on some
level of awareness in the past, but
the log book approach tends to
make us think in terms of working
"stations’ —where we think of the
call letters rather than the person.
You tell your wife you worked Ger-
many, not an interesting chap
named Lothar Werner in Stuttgart
with the call DJ1BZ, You're going
to be talking with people from now
on, not just places and call letters.

On the page you're going to
make notes of anything of possi-
ble interest your contact men-
tions. What's of interest? Ahhh,
there's the secret. Who is the
most interesting person in the
world to you? Yourself—haven't
you noticed that's who you talk
about all the time? So, if you want
to be fascinating to contact, all
you have o do is steer the conver-
sation toward getting the other
chap to talk about himself. You
make notes.

Okay—he’ll tell you where he
lives. Fine, you don’t even have to
ask for that. You know, I've men-
tioned I'm located in Peterbor-
ough, New Hampshire, a dozen
times in every contact for twenty-
five years now and maybe two
chaps have ever asked me about
Peterborough. Ask me how come
I'm living there and you'll get an
interesting story. Ask me what's it
like around Peterborough and I'll
tell you about having one of the
largest A&Ps in New England—
about the McDowell artist's col-
ony which brings all sorts of fa-
mous people to Our Town. | might
even mention that Our Town was
written about Peterborough—in
case you're familiar with the fa-
mous play by Thornton Wilder.
Peyton Place was written about
Gilmanton, New Hampshire. You
making notes?

You don't have to bother with
notes on the weather—that's just
blah blah—like a recitation of my
rig model. Of course, if you ask me
what | like best about my rig, you

might get me going.

The time was when you could
ask someone what they did, but
now, with almost all hams being
retired, it's probably better to ask
what they used to do. It doesn't
hurt to ask if they have any other
hobbies or interests—I've got a
few, but | can’t remember the last
time anyone asked...1968, | think
it was.

Oh, you'll run into some hard-
core cases—chaps seemingly
with no interests whatever. If you
ask how many grandkids they
have you'll unloose a torrent. | got
started late, so | don't have any,
but you ask my wife, Sherry, about
her grandchildren and you're set
for the next half hour. She’s got
eleven of 'em! Making notes?

about themselves, the more inter-
esting you're going to be. The
more you talk, the more boring the
contact—usually, Of course, if
you find you both have an interest
in guns, collecting comic books,
match book covers or antique
marbles...you're flying.

| suppose you're so used to be-
ing regimented by the League that
you're going to want me to print
special log pages for you with
spaces for the call, name, town...
and so on. Give me a break!

Maybe this new aspect of ham-
ming will get you off the kick of
moving from one lousy pileup to
another, swapping call letters and
a report and moving on. Look, you
know as well as | that your signal
can be heard anywhere in the
world on the DX bands, so why all
this macho beating your way
through pileups? Are you really so
insecure that you have to prove to
the world that your rig can cream
some other poor ham with lower

“There are thousands
of interesting, exciting
people out there.”’

By the time you get through ask-
ing about the town, what he's
done and other interests, the band
will probably be changing. File the
page by call so you can find it the
next time you hear him, and carry
on from there. One look at the
page and the whole contact will
come back to mind just as if it was
yeslerday—even after a couple of
years. You'll find the chaps you
contact are turning into people in-
stead of just a line in the old log
and a QSL card. It's also handy to
keep a cross-index of the chaps
you've worked on top of the pile of
notes, so you don’t have to thumb
through to see if you've worked
someone.

More Props

Have a road atlas at hand for
stateside contacts and the best
world atlas you can find for DX.
Then, when you talk with Homer
Sawtelle W1KPL in Jaffrey Cen-
ter, you can ask him about Mt
Monadnock, which is near his
town. You might find out that the
nearest movies are in Keene or
Nashua—and that the Monad-
nock Inn is a pretty good place to
eat, if you're in the neighborhood.
If you fly, you might drop in at Sil-
ver Ranch airport in Jaffrey.

The more you get 'em talking
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power or worse propagation? And
forwhat? | don't even know where
my 300+ countries of QSLs are—
probably thrown away sometime.
The real fun of amateur radio is
the communications it provides,
not certificates or a listing in QST.
There are thousands of interest-
ing, exciting people out there—all
you have to do is pry them out of
their shells.

You know, what seems like an
endless number of hams on the
bands will start sorting itself out
into friends once you make con-
tacts interesting for others. You'll
find them looking for you and
calling you—and their page com-
ing out of your file and gradually
filled as you learn more about
them.

If you're into DXing you might
ask how things have changed in
their country in the last twenty
years or so. We've seen change
here in America, but it's nothing
compared to what's been happen-
ing in many other parts of the
world. If you're lucky enough to
talk with someone from Africa,
check out what's happened there!
The changes in most of Africa just
in my lifetime have been incredi-
ble—going from a mysterious
dark jungle continent to one
where we're reading about the

problems of many African coun-
tries in the morning papers and
walching specials on TV.

When my mother was young
she met Osa Johnson while vaca-
tioning in Vermont—Osa married
Martin Johnson, an explorer,
when she was around 15 and went
with him to Africa, where they
made movies of what they found.
The Martin and Osa Johnson
movies went over big here. The
1920s and 30s Africa, which had
been that way for thousands of
years, is now gone—forever: a
land of pigmys, women with rings
around their necks to stretch
them, plates in their ears,

Look for Andy 9MBPV and ask
him about the head hunters just
one generation ago. Ask about the
long-house villages. Ask about
the 30-foot croc in the Sarawak
River picking off kids swimming in
the river and the mystic they
brought in from Indonesia to help
find it.

Communication Power

Amateur radio gives you the
power to actually communicate
with Sarawak, not just get a signal
report and a QSL. You can talk
with hams in Kenya who remem-
ber the way it was. Not to disturb
your political convictions, but you
might even ask some South
African hams their perspective on
what's going on there—I think
you'll be surprised to learn their
viewpoint and get an inkling as to
how much bias we live with here
from our liberal press.

You know, we make fun of the
Soviets and their practice of twist-
ing everything to present the dis-
torted view they want their people
to believe. Unless we open our
ham communications system to
other parts of the world we have
no way of judging how distorted
Our own view is,

The same goes for other coun-
tries, too. I'm writing this in
Leningrad, so I'm keenly aware of
how little communication there is
between America and the Soviets.
It's going to take a lot of persis-
tence to get them over their fear of
openness—despite the recent ad-
vent of glasnost, which means
“openness'’. Can we ever get
them to actually talk about them-
selves over the air?

For a communications hobby
it's amazing how little actual com-
municating we do.

Let's make today the first day of
your real ham career. Get a pad,
pencil, an atlas and get crack-
ing...see if this doesn't make ham-
ming a lot more fun. il
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Mada Mantors—
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PRIVATE PATCH IV, Duplex 8000
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Amateur Radw Course $90.95

VoCom/Mirage/Alinco

Tokyo ﬂy-aner!TE SYSTEMS | NYE MBV-A 3 Kilowatt Tuner
Amplifiers & SANTEC
5i8WHT Gain AMERITRON AMPLIFIER AUTHORIZED DEALER ST-222/UP

Antennas IN STGCH Yaesu FTH_241.D' W'ilsnn ST‘EUT

ICOM IC-RP 3010 (440 MHz) ST-4421UP
ICOM IC-RP 1210 (1.2 GHz) U

Soldering Computer Interfaces
Stocked: MFJ-12708B,

L R R T
R ke i i

Station,  \F111272, MFJ-1224, AEA & e Ten-Tec |
e PK-87. PM-1, ' ‘ Tuner 229B ¥
SYiA, ¥ SO0 PK-232 W/FAX ALPHA AMPLIFIERS 8
MICROLOG-ART 1, Air Disk, R
SWL. Morse Coach Cum?lete Elutt?rn;lt A:Eenna ;g

nvenio n ocC

KANTRONICS d HEIL i}
UTU, KAM, UTU-XT, DIGITAL FREQUENCY COUNTERS EQUIPMENT | E
KPC 2400. KPC IV Trionyx, Model TR-1000, 0-600 MHz 3 IN STOCK ;:
’ . »
3EI5h;33E AMP SUPPLY STOCKED SANGEAN Postable 8 e =
\ - Long-range Wireless e — = i
" 572B, 6JS6C Telephone lor export in stock Tri-Ex Towers P

;o=

BENCHER PADDLES, TR E T s | Hy-Gain Towers

& Antennas, and

BALUNS, LOW PASS FILTERS B IS g & Roters will be

12BY7A &
61468

AEA 144 MHz

BIRD IN STOCK >, | | shlp;'-:?quEjre;ct tofk
) e o ¢ =
A 22 Mz T Twattmeters 8o QP& ' 2% MIRAGE AMPLIFIERS ShIDping COSL g
AEA 440 MHz Elements 7= " ASTRON POWER SUPPLIES DB T eI FA S -
ANTENNAS In Stock = - Saxton Wire & Cable., Int'l Wire Corsair Il, PARAGON, Century 22, Argosy ||

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

New York City’s -ARGESTSTOCKING HAM DEALER We Stock: AEA, ARRL, Alpha, Ameco, Antenna Specialists, Astatic, Astron,
. B & K, B & W, Bencher, Bird, Butternut, CDE, CES, Collins, Communications

Spec. Connectors, Covercraft, Cushcraft, Daiwa, Dentron, Digimax, Drake,
‘“Aquil Se Habla Espanol”’ : I E%C{
men

COMPLETE REPAIR LAB ON PREMISES

Alpha), Eimac, Encomm, HeilSound, Henry, Hustler (Newtronics), Hy-
Commercial Equip

' ' MCM (Daiwa), MFJ, J.W. Miller, Mini-
BARRY INTERNATIONAL TELEX 12-7670 Stocked: ICOM, MAXON, Eﬁhﬁ?ﬁ%&ﬁﬂﬂfﬁ%ﬂﬁnwﬁg.{E:mlnmaal , H';: imduét:rﬂa;i: F

MERCHANDISE TAKEN ON CONSIGNMENT Midiand, Standard, Wil- | Amateur Callbook, Rockwell Collins, Saxton, Shure, Telex, Tempo, Ten-Tec,
son, Yaesu. We serve | Tokyo Hi Power, Trionyx TUBES, W2AU, Waber, Wilson, Yaesu Ham and
FOR TOP PRICES
_ . municipalities, busi- | Commercial Radios, Vocom, Vibroplex, Curtis, Tri-Ex, Wacom Duplexers,
Mnndaw;-FndarQ AM. to 6:30 P.M. hursday to8 PM nesses, Givil DEfEI'.‘I-E-E. Hgmaters‘ Fl'hatps Dudge_ Fanon Inlﬂﬂ:ﬂm& Smnaml Crygtajsr Radio
Saturday & Sunday 10 AM. to 5 P.M. (Free Parking) etc. Portables, mobiles, | Publications.
AUTHORIZED DISTS. MCKAY DYMEK FOR OESES, repaaters
SHORTWAVE ANTENNAS & RECEIVERS. - i) WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS
IRTILEX-“Spring St. Station”’ HAM DEALER INQUIRES INVITED PHONE IN YOUR ORDER & BE REIMBURSED
Subways: BMT-“Prince St. Station™ COMMERCIAL RADIOS stocked & serviced on premises. bt
HRD-E S rmen By, SHaton Amateur Radio Courses Given On Our Premises, Call S
Bus: E’:“‘;:a;;f:’ sz"l',“g St. Export Orders Shipped immediately. TELEX 12-7670 FINAL
ain— ve. A1ron.
= #
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CALLBOOK

Want to QSL those new contacts? Then you
need the Callbook!

The 1987 North American and International
Callbooks list calls, names and mailing ad-
dresses for
over 950,000 li-
censed ama-
teurs in coun-
tries around
the world. In
addition, they
include Inter-
national Postal
Information,
Worldwide
QSL Bureaus,
Standard Time
Charts, Prefix-
es of the World,
a Census of
Amateur Licenses in each country, and much
more. The price for the Callbooks vary. The
North American listings are $28, and the Inter-
national Callbook is $30. These are available
in December. The Callbook Supplement,
which combines both North American and in-
ternational new listings, is available for $13.
The supplement is published in midyear. The
publisher offers both the North American and
the International Callbooks are $55. The
above prices include shipping to USA ad-
dresses only. Amateurs in other countries are
invited to request a quotation for LifetimeSub-
scriptions.

For more information, write to, Radio Ama-
teur Callbook Inc., 925 Sherwood Drive, Lake
Bluff, IL 60044, for your local dealer or circle
Reader Service card number 40.

ICOM

The IC-200 is a six-band VHF/UHF mobile
transceiver system featuring fiber-optic con-
trol of remote “‘band units.”” The compact con-
troller, which measures only 29" x 2" x 1",
can be placed in any convenient location near
the operator, while the band units reside in
some other spot in your vehicle (such as the
trunk). The band units are connected to the
controller by a fiber optic cable to eliminate rf
feedback.

H e e

morth Amencan Lisiiwygs "ﬁ 1

[COM s IC-900A VHF/UHF mobile transceiver.
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The 1988 Radio Amateur Callbaok.

Among the features of the control unit are:
10 memories for each band, memory and pro-
grammable band scanning, and crossband
operation. Band units are available for 2 me-
ters (25/45W), 10 and 6 meters, 220 and 440
MHz, and 1.2 GHz. The

basic control units, mi-
crophone, and external
speaker retail for $589.
The band units are avail-
able separately.

ICOM’s new IC-u2AT
is a pocket-sized 2m
hand-held designed to
cover 139-174 MHz on
receive and 140-150
MHz on transmit. The Mi-
cro features ten memo-
ries to store frequency,
offset and access tone;
an LCD readout on the
top panel; scanning; 1
Watt rf output; and 32

built-in subaudible
tones. The HT weighs 2
pound and measures
23" x56" x1.17. It's price is $329. For more
information contact ICOM America, Inc.,
2380-116th Ave. NE, Bellevue,
206-454-8155.

The ICOM IC-u2A
VHEF FM transceiver.

KANTRONICS

Accelerate your TNC-1 or TNC-2 into
2400 bps with the Kantronics 2400 TNC
Modem. This add-on modem mounts
directly above your TNC, and adds 2400
bps packel, while retaining 1200 baud
packet operation with your original unit. The
suggested retail price is $149.

WA 98004;

The Kantronics UTU-XT modem.

UTU-XT/P features user programmable
parameters, over 100 software commands,
and an RS-232/TTL jumper for universal com-
patibility to any computer with an asyn-

chronous, serial /O port. UTU-XT/P now oper-
ates HF PACKET; along with CW 6-99 WPM;
RTTY from 45-300 baud; ASCII from 110-300
baud; and AMTOR, MODES A, B, and L. The
user's programmable parameters allow you to
specify shift and baud rate, vary Mark and
Space tones, and change the center frequen-
cy and bandwidth of the CW detector. Since
UTU-XT/P is microprocessor based, it has op-
timum filter settings for each mode, shift, and
data rate selected. It also has the added fea-
tures of push button selectable multiple RTTY
shifts, and limiter/limiterless operation for
maximum sensitivity. A 12-pole, pro-
grammable, switched-capacitance input filter
Is optimized for each selected shift. The sug-
gested retail price is $290. For more informa-
tion write or call, Kantronics, 1202 E. 23rd
Street, Lawrence, KS 66046, 913-842-7745.

POYNTEK

The Snyder Full-Band tm antennas for the
160, 75/80, and 40 meter bands allow maxi-
mum use of modern, broad frequency range
transceivers and “‘no tune' power amps to
1000 watts. These wideband antennas for the
low HF bands are based on patented technol-
ogy and eliminate the need for antenna tuners
and special radiator networks.

One of Snyder's Full-Band™ wide band antennas.

The three models, FB-160X, FB-75/80X,
and FB-40X are constructed of high quality
materials including space-age plastics and
corrosion resistant, non-ferrous metals to
provide low weight, low wind drag, and weath-
erendurance for years. They also include opti-
mized feed modules for near earth installa-
tions. Also included are SO-239 connectors to
interface with a 50 Ohm coaxial transmission
line and a pair of PL-259 terminated antenna
radiator elements with end insulators and tie
point eyelets.

The Snyder Full-Band tm antennas vary in
cost; model FB-160X is $344., The model FB-
75/80 is $230., and the model FB-40X is $180.
For further information contact Poynitek Asso-
ciates, P.O. Box 741, Placentia, CA 92670;
714-993-7525. Or circle Reader Service card
number 151.



BEL-TEK

The BEL-TEK CMOS Keyer Kit uses a trig-
gered clock 1o completely eliminate the possi-
bility of the first dot or dash being any longer
than the character elements that follow. The
instant you push the key the character starts,
eliminating the delay often encountered in
keyers with free running clocks. The digital
circuitry of the CMOS keyer provides an exact
3 to 1 weight ratio for perfect CW. The keyer
also provides jam-proof spacing, which elimi-
nates the chance of placing dots and dashes
too close together. The keyer automatically
inserts an element space after a dot or dash is
completed, even if a key was pushed before
the completion of the space. If both the dot
and dash keys are sent simultaneously, the
dash will dominate until it is released. All of
these features enable you to send effortless
perfect code.

The CMOS kever from Bel-Tek.

The keyer uses any voltage between 5
and 12 volts DC. The circuit is protected
against accidental polarity reversal of the sup-
ply voltage. The keyer can operate at any
speed between 5 and 50 WPM. The built-in
800 Hz sidetone has an adjustable volume
control. The transistor will reliably switch
loads up to 250 ma. The keyer is compatible
with gnd block, cathode keyed, and solid state
transmitters. The price for the CMOS Keyer
Kit Is $9.95 plus $1.50 shipping. For more
information write, Bel-Tek, PO Box 125, Be-
loit, WI 53511. Or circle Reader Service card
number 154,

ESOFT SOFTWARE

A low-cost electronic circuit design software
program has been developed for the IBM-PC.
The program called CompDes, is an easy to
use menu-driven software tool that has main
menu selections starting from Basic Electrici-
ty and continuing through Circuit Designs.

-
NIRRT

The ESOFT Circuit design program for the IBM—
PC and compatibles.

Circuit calculations of resistance, decibels,
VSWR ratio resonance, and etc. are possible
with this software. It also has menu selections

of circuit designs for transceivers amplifiers,
transistor schmitt trigger circuits, passive and
active filters using operational amplifiers, at-
tenuators, and more. The software was devel-
oped by circuits design engineers with over 25
years of design experience, and covers a wide
range of engineering topics. In addition to be-
ing a design aid, it also makes a great educa-
tional tool, and included in the software pack-
age Is a design manual that compliments the
software.

CompDes, comes with a non-copy protect-
ed disk and will operate on the IBM-PC/XT/AT/
PCjr or any compatible. The cost of the com-
plete package is only $50., and is available
from Esoft Software, 444 Colton Road, Colum-
bus, OH 43207; 614-491-0832. Or for more
information circle Reader Service card num-
ber 156.

AMHERST INTERNATIONAL

Cover Craft dust covers are available for
more than 50 Ham equipment modeils as well
as hundreds of computer and data processing
models. Covers protect against dust, dirt,
spills, pet hair and help reduce failures and
repair costs. Each cover is DUO-FOLD ™ ma-
chine stilched for extra strength and inferior
binding or piping is not used. The unique Anti-
Static vinyl material has been tested to all
government specifications, and is a must for
today's solid state circuitry.

CoverCraft ham radio equipment covers,

The Cover Craft gives your Amateur Station
that professional appearance. Our clear
taffetta finished material protects but does
nol hide your equipment's appearance.
Most of the models retail for $9. Send for a
20 page catalog to Cover Craft manufactured
by Amherst International Corp., 540 N.
Commercial St., Manchester, NH 03101; 603-
644-3555. Or circle Reader Service card num-
ber 167.

SPI-RO MANUFACTURING

Spi-Ro Manufacturing offers a complete
line of Multi-band Trap Antennas, both dipole
and vertical "'sloper’'types. Covering all ama-
teur radio bands 160 thru 10 meters, It offers
the ultimate in trap design. The traps are
lightweight, sealed and weatherproof, and
feature no-rust, solid brass terminals that do
not require no soldering or jumper wires. The
antennas handle full power and allow multiple
band operation with a single antenna with au-
tomatic band-switching. The antennas use 50
Ohm coaxial feeds and have standard SO-239
receptacles.

They come factory assembled or in easy to
assemble kit form. Prices start at only $39

postpaid in U.S. Catalog available showing
models. For more information circle Reader
Service card number 250.

The Spi-Ro multi-band trap antenna.

The "‘High-Tech Arrestors’’ protect trans-
mitters, transceivers, receivers, and other
sensitive communications equipment from
harmful damage caused by lightning surges,
transients, etc. The units utilize a gas filled
discharge element, and a secondary stage to
provide “‘double protection" to the equip-
menti. The units restore themselves time and
time again for repeated use. The High-Tech
Arrestors divert unwanted voltage surgesto a
safe ground. They are rated up to 2000 watts
for transmitter protection.

Prices start at $30. Models are available
with UHF, BNC and N type connectors.
For more information contact Spi-Ro Manu-
facturing, Inc., P.O. Box 1538, Henderson-
ville, NC 28793. Or circle Reader Service card
number 230.

PIPO COMMUNICATIONS

A high quality DTMF-encoder and keyboard
designed exclusively for land mobile applica-
tions. Pipo Communications has developed a
new keyboard for the land mobile industry, the
P-7 Series of 12-key touchtone encoders.
They come equipped with steel keys and
sealed Gold Dome contacts. The miniature
design will fit most radios. The encoders allow
output level adjustment.There isn't any RFI,
but there is very low distortion - High Audio
Output will drive any radio. The wide operating
voltage range is 4 - 16 vdc, Current require-
ments are low: 1 mA in standby and 6 mA
keyed at 8 Volts.

The P-7V and the P-7H both sell for $53.
depending upon the amount wanted. For
more information write or call Pipo Communi-
cations, P.O. Box 2020, Pollack Pines, CA
95726-2020; 916-644-5444. or circle Reader
Service card number 229.

The P-7V and P-7H 12-key touchtone encoders
from Pipo Communications.
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DGM ELECTRONICS, INC.

The FAX-1000 connects between your com-
munications receiver and Epson graphics
compatible printer. It allows you to print
weather charts, satellite pictures and press
photos. It will copy AM facsimile signals sent
by weather sateliites or FM facsimile signals,
which are normally sent on HF. The FAX-1000

The DGM FAX-1000 FAX converter.

will copy all standard speeds and indices of
cooperations. Pictures can be inverted or
printed in either direction. A 10 segment bar
graph allows you to accurately tune in the
station copied. Automatic or manual copy
modes are available. In the automatic mode
the unit will wait for the appropriate signals
from the sending station to start the frame
finally stop printing. In the manual mode the
operator can start the printing and manually
frame the picture with a front panel button.
Front panel LED indicators and pushbuttons
make the FAX-1000 easy to operate.

The FAX-1000 is housed in a compact, at-
tractive RF1 proof aluminum enclosure. The
unit is powered by a 110 VAC wall trans-
former, which is included. The FAX-1000
costs only $299. For more information con-
tact: DGM Electronics, Inc., 901 Eimwood
Ave., Beloit, WI 53511; 608-362-0410. Or cir-
cle Reader Service card number 228.

ALDEN

Alden Electronics, Inc. has introduced a
professional quality, low cost facsimile Weath-
er Chart Recorder Kit for radio hams or any-
one interested in receiving their own weather
charts and weather satellite pictures at home
or office. The easy to assemble kit provides a
recorder that, when connected to a stable HF
general coverage SSB receiver and suitable
antenna, can receive weather charts, satellite
pictures and oceanographic data from over 50
transmitter sites around the world.

The Weather Chart Recorder Kit from Alden Elec-
tronics, Inc..

The kits can be completed in five or six
hours. An illustrated, step-by-step assembly
manual with separate operator's manual and
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a worldwide radiofacsimile frequency guide
and broadcast schedule are provided. All ma-
jor components and circuit boards are pre-as-
sembled and tested. Once it is complete, it
runs at 120 scans per minute on a standard
115 VAC 60 Hz power and consumes 30 watts
when printing and 10 watts in standby mode.
Low cost paper cassettes available from
Alden provide approximentely 50 charts, 11
inches wide.

The Weather Chart Recorder Kit costs $995
plus $5 shipping and handling in the U.S.A.
plus applicable state sales taxes. For addition-
al information contact: Alden Electronics,
Washington Street, Westboro, MA 01581;
617-366-8951. Or circle Reader Service card
number 227,

FLURKE

The Fluke 8060A Digital Multimeter is a
handheld, microcomputer-controlled 4 2 digit
test instrument. It has performance and fea-
tures that make it
ideally suited for
broadcast engineers
and hams alike. In
addition to the usual
DMM functions of
ac/dc voltage and
current, and a wide
range of resistance
measurements, the
BO60A offers fre-
quency measure-
ments to 200 kHz
and relative and
dB measurements
with almost any
impedance. The
BO60A is the only ;
handheld DMM with 7€ Fluike 80604
Hz, dB and relative Miimerer
measurement functions. These features are
essential to quick, efficient troubleshooting of
communications equipment.

The Grove hidden antenna system.

shortwave or scanner antenna?’’ Grove is
famous for their innovative and inexpensive
solutions to communications problems.
The Grove Hidden Antenna System com-
bines a flexible antenna with a powerful,
30 dB gain preamplifier for continuous
100 kHz-1000 MHz receiving applications,
making it ideal for indoor shortwave,
longwave and VHF/UHF scanner listening,
even TV and FM reception. The two output
connections allow the simultaneous use
of two receivers on the same compact
antenna system. A separate preselector
is also available to eliminate shortwave
intermodulation and image interference in
particularly troublesome installations.

The Grove Hidden Antenna System costs
between $48 and $100 depending upon op-
tions. For complete information write, Grove
Enterprises, PO Box 98, Brasstown, NC
28902; 704-837-9200. Or circle Reader Ser-
vice card number 225,

UNIVERSAL SHORTWAVE RADIO

Use your shortwave radio to see the
world! Intercept and print fascinating
facsimile (FAX) transmissions. See transmit-
ted maps, photos, and charts from weather,
press and military stations world wide.

The Fluke 8060A features 0.04% basic | .
dc accuracy, and has a one year calibra- | '\

tion cycle and warranty, It comes [
equipped with test leads and operator's |
manual, A full line of accessories allow the
8060A to measure temperature, high cur-
rent, high voltage, and high frequency sig-
nals, plus a number of cases and test lead
kits are available for opertor convenience.
Suggested U.S. list price for the Fluke
8060A is $349. For the name of the
nearest Fluke Distributer, or a free
product brochure on the Fluke 8060A call
toll-free 1-800-227-3800, ext. 229. For in-
formation on Fluke distribution opportuni-
ties, call toll-free 1-800-426-0361, or write
John Fluke Mfg. Co., Inc., P.O. Box C9090,
Everett, WA 96206. Or circle Reader Service
card number 226.

GROVE

Grove's Hidden Antenna System solves
apartment dwellers’ dilemma. Grove Enter-
prises have solved the age-old gquestion,
“"What's an apartment dweller to do for a
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The Indo-Tech M-800 facsimile converter.

The Info-Tech M-B00 FAX Converter
works with many dot matrix printers and
your quality communications receiver
and it is only $499 plus shipping. Contact
Universal now for full information and
you free pamphlet titled ““Receiving FAX
On Your Shortwave Radio'', at Universal
Shortwave Radio, 1280 Aida Drive, Reynolds-
burg, OH 43068; 614-866-4267. Or circle
Reader Service card number 224.



THE MOST AFFORDABLE  ErywY == TT7V T HIGH QUALITY XMTR & RCVR

REPEATER at a fraction of the cost MSEH%‘E?EE%I&E'FEE’AECRS!
ALSO HAS THE MOST IMPRESSIVE of comparable units! T RV,

PERFORMANCE FEATURES LNG -(*)

(AND GIVES THEM TO YOU AS STANDARD EQUIPMENT!)
GaAs FET

BAND WIRED KIT
6M,2M, 220 $880 $630 EREAMP

UHF $980 $730 ONLY $49!

(Also available for commercial bands!) WIRED/TESTED

FEATURES:

*Very Low Noise: 0.7TdB VHF, 0.8dB UHF
*High Gain: 13-20dB, depending on freq
*Wide Dynamic Range: to resist overload
sStable: new-type dual-gate GaAs FET

* Specify tuning range desired: 26-30, 46-56, 137-150,
150-172, 210-230, 400-470, or BOO-960 MHz.

LNW -(*)

*FM EXCITERS:
Kits only $68. W/t $146.
TCX0 and xtal oven available.
2W cont. Up to 3W intermittent

*TAS]1 for 10M, 6M, 2M, 150-174, 220 MHz.

*TA451 for uhf.

FCC TYPE ACCEPTED FOR COMMERCIAL BANDS

*VHF & UHF LINEAR AMPLIFIERS. For FM or SSB. Power
levels from 10 to 45 Watts. Several models, kits starting

at$78. ,

_-_‘_-__-__—-_‘_-_‘_—'_‘—-—_
FEATURES:

*SENSITIVITY SECOND TONONE! 0.15uV Typ MlNlATURE
*SELECTIVITY THAT CAN'T BE BEAT! Both B8 pole xtal
filter & ceramic filter for > 100dB at + 12kHz. Helical GEAE FET
resonator front end to combat desense & ntermod. PR EAMP
*Flutter-proof squeich. Automatic freguency control. unheligvahfy

separate spkr amplifier Low Price - - -
*CLEAN, EASY-TUNE TRANSMITTER, up to 20W output.

S0W with additional PA GaAs FET Preamp 0";"3%1 gfkltr
imi NG,
ACCESSORIES except lesigned S——

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

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

*R144/R220 FM RCVRS %
for 2M, 150-174, or 220 MHz
0.15uV sens, B-pole xtal & 10 pole ceramic i-f filters,
helical resonator front end for exceptional selectivity,
> 100dB at + 12kHz (best available anywhere!) Flutter-
proof squeich. AFC tracks dnfting xmitrs. Xtal oven
avail. Kit$138, wit $198.

*R451 FM RCVR. Same as above but UHF. Tuned lne
front end. 0.2uV sensitivity. Kitonly $138, wit $198.

LNs' % . ———-—ﬁﬁf *R76 VHF FM RCVR for 10M, 6M, 2M, 220. As above, but
"= =

wio AFC or hel.res. Kitsonly $981t0$118
«TD-2 DTMF DECODER/CONTROLLER kit only $78. IN-LINE | @ *R110 VHF AM RCVR for VHF aircraft or ham bands o
Full 16 digits, 5 functions, toll call restrictor, program- PREAMP .

UHF. Kitonly $98
mable. Much more. Great for selective calling too!

*AP-1 AUTOPATCH kit only $78. Reverse patch & phone S e NOW-—FCC TYPE ACCEPTED TRANSMITTERS,
line remote control std. ONLY $59fkitr ) RECEIVERS, AND REPEATERS AVAILABLE FOR
»AP-2 Simplex Autopatch. Use with above $?9 ot HIGH-BAND AND UHF. CALL FOR DETAILS.

GaAs FET Preamp with features similar to LNG RECEIV'NG CON'VERTERS

series, except automatically switches out of line
during transmit. Use with base or mobile Recatver
transceivers up to 25W. Tower mtg. hardware

supplied.

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

Kit with Case $49 r Py
Kit less Case $39 Aan22s 3830
Wired w/case $69

*CWID kit, new low pnce $48

Figld programmable, timers, the works! U
*COR-2 kit. $38. Audio mixer. local spkr ampiifier, tail &
time-out timers
*COR-3 kit, 548, with courtesy beep
I PREAMP

hﬁ’ﬁﬁﬂh ONLY $49 VHF
— or $64 UHF

HRA -(*)

UHF MODELS
HELICAL Kit with Case $59 EEE mEE
RESONATOR Kit less Case $49 e it

Wired w/case $%$75

For VHE nputfangs  Ouipst

For SSB, CW, Model XV2 o830 44148

Low-noise preamps with helical resonators ATV, FM, etc. Ef;ﬂ% 140 22 29 145 140

reduce intermod & cross-band interference in L-8n De Enhad specify band) 27214 1441684

o . with receive conv (specify Al g

eMO-202 FSK DATA MODULATOR kit $38. Run up to critical applications. ;":J'fﬁ::‘ff' L2054 220224

FM transmitter 162, 162-174, 213-233, 420-450, 450-465, or 465-475 genbisble up to mﬁ%h 2820 a32434

+DE-202 FSK DATA DEMODULATOR kit $38. Mz Wired$139 5138 432
e T S e P Ses—e S e (DN COE (e pRe el m— (== = N _ __ | -__J

¢ Order by phone or mail » Add $3 S&H per order
(Electronic answering service evenings & weekends)
e Use VISA, MASTERCARD, Check, or UPS COD.

HAMTRONICS, INC. :
65-D Moul Rd.; Hilton NY 14468-9535 I

Ll High quality equipment at reasonable prices surely 1
appeals to me; but | want more details before | buy! Rush [
my copy of the 40-page Hamtronics catalog by return first |
I class mail. | enclose $1 ($2 for overseas air mail).

IName Aam ronICS, ’nCI
= o 1\ 9 65-D MOUL ROADHILTON NY 14468-9535
Cit'y' State/ZIP 0 Phonﬂ: 716'392‘9430 Hamironics™ is a registered trademark
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NAVAL

A battery operated, Amplified Speaker
with a unique feature! If it senses no audio
input for more than 60 seconds, it burps
once and goes to
sleep! While in the
sleep mode the
HTS-1 does not
draw any current.
No dead batteries
because you for-
got to shut it offl
As soon as input
returns, (like a
breaking squelch)
it comes awake
and gives you
a big speaker
sound. It is yours
for only $25. For
more information
contact Naval
Electronics Inc.,

S-COM

The S-COM 5K Repeater
Controller is fully pro-
grammable via DTMF
commands. Un-
like other con-
trollers, the 5K
does away with
the delays and
reprogramming

bright whue light. The
light is concentrated
in a tightly controlied
pattern easily aimed
exactly where you need
it. The Low Intensity
lamp produces enough
light for many tasks
in dimly lit areas. With
its low power incandes-

charges involved
with custom
ROMs; there are no jumpers or
diodes to change. Data is retained
in non-volatile memory, ensur-
ing that no information is lost
during power outages. The
CMOS design draws little power,
so it's perfect for emergency,
portable, and solar-powered re-
peaters. Use 5Ks for main site con-
trol and control of remote receiver
links.

The 5-COM 3K.

5417 Jetview

Circle, Tampa, FL The HT Audio Booster amplified speaker

33634: 813-885- from Naval Electronics.

6091. Or Circle Reader Service card number
223.

MICROWAVE FILTER COMPANY

Microwave Filter's new edition of Filters for
Broadcast TV-FM-Radio, BTV/87, describes
bandpass filters, traps, diplexers and channel

combiners for
. 5 . bfnadﬂast [Eie.w
® [TFS | One section de-
® MDS ;

© VHFIUHE Radis scribes ITFS

® Teiemeter [
Ptena band_pass filters
° B . : for single chan-
® 8T - nel or channel
groups, and
_ combiners for
t & channel or two

channel groups.
Also included
are filters for
MDS. For ITFS/
MDS systems,
another section describes a video and aural
combiner, a coupler which allows MDS to be
added to an existing ITFS system and a band-
pass filter that passes the entire ITFS and
MDS band.

Among other offerings in the cata-
log are multiband filters that allow other
broadcast bands to be added to one
tower, combiners and bandpass filters
for UHF, ENG bandpass filters, inter-
ference traps, viewer and listener interfer-
ence traps, distribution filters and TVRO
interference filters. Filters with custom
specifications may also be ordered. For
a free copy of this catalog contact Linda
DeCoursey at Microwave Filter Company,
Inc., 6743 Kinne St., East Syracuse,
NY 13057. Call toll free 1-800-448-1666 or
collect 315-437-3953 New York, Hawaii,
Alaska and Canadian residents. Or circle
Reader Service card number 222.

The New Broadcast Filter
catalog.
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For professional sounding audio
with full squelch tail and DTMF
elimination, add the 5K-ADM
Audio Delay Module. It connects to the
5K through a single ribbon cable, and can
be installed in the field. The optional 5K
cabinet provides mounting for both the
controller and the Audio Delay Module.
Never before has such powerful control
capability been available for $189, For
more information write or call S-COM, P.O.
Box 8921, FT. Collins, CO 80525-0700; 303-
493-8316. Or circle Reader Service card
number 221.

LITTLITE

Littlite Lamps, the flexible gooseneck lamps
with versatility and style, are ideally suited to

One of the Lintllite Lamps from Lintlite/CAE, Inc..

any task involving accurate, close or detail
work. Ultilizing halogen technology, the High
Intensity Series efficiently produces crisp,

cent light source this

Littlite is best suited to
applications where a high level of light is
unacceptable.

L' series sets come complete and
ready for easy surface mounting. All sets
are available in 6, 12, or 18 inch lengths
with bulb, mounting base and fully adjustable
dimmer. Each set also includes a 6 foot cord, a
two piece snap mount, screws for permanent
mounting, and a wall plug-in transformer for
120 volt operation. The Littlite prices range
from $31 to $60. For more information write or
call Littlite/CAE, Inc., P.O. Box 430, 10087
Inaustrial Drive, Hamburg, MI 48139; 313-
231-8373. Or circle Reader Service card num-
ber 220.

ANTENNAS WEST

The QRV 160-10, is a low visibility, all
band HF antenna originally created for

The QRV 160-10 Antenna package,

rapid emergency installation. Speed and
ease of erection result from the use of special
kinkproof wire. The result is a durable antenna
easily installed by a single person. The
QRV 160-10 is insulated and completely
weather sealed, a feature that prevents corro-
sion from acid rain and air pollutants, thus
ensuring quiet reception over the years. It may
be connected directly to transceiver or trans-
match with its PL 259 connector. The feedline
may be extended as necessary with 50 Ohm
coaxial line.

Based on the popular G5RV design, the
QRV 160-10 measures 102 feet end to end,
and can be installed in dipole, V, sloper or
folded configurations. Unique adjustable in-
sulators facilitate bending to fit available
space. An extensive technical manual ex-
plains how to obtain desired results from diffi-
cult installation sites including spans as short
as 26 feet. The QRV 160-10 is rated for full
legal power. It comes ready to use and is
priced at $50 including U.S. delivery. Circle
Reader Service card number 219 for more
information.



The QRV-QL Quick Launch System
for Wire Antennas is a rapid system for
hanging wire antennas from available
supports up to 75 feet high without
requiring exceptional strength or exertion.
The system eliminates climbing, complicated
paraphenalia, and the need to learn difficult
skills.

The QRV-QL kit consists of a high visi-
bility fluorescent projectile, twilight view
kink proof launch line, safety protector,
and a line carrier that also serves as a
storage container for the kit. It comes
with a manual detailing the method of
most effective employment and reviewing
safety considerations. The QRV Quick
Launch kit comes ready to use and is priced
at $13 including U.S. delivery. Circle
Reader Service card number 218 for more
information.

The QRV 160-10 Emergency Pack in-
cludes the QRV 160-10 antenna, the
QRV-QL Quick Launch system, and
everything else needed to install an effec-
tive all band antenna system. The Emer-
gency Pack also includes a special
Marconi adaptor and all band counterpoise,
which quickly transform the antenna
into an efficient top loaded vertical for
low angle radiation on the 160, 80, 40,
or 30 meter bands. Also included are a
70 foot coaxial feed- line extension with
hand soldered, weather sealed connec-
tions and 200 feet of rot proof Dacron ™
support line. The entire package is
contained in a weatherproof carrier bear-
ing instructions and checklists on the
outside.

Ave., Suite 104, Torrance,
CA 90501: 213- 618-8616. Or
circle Reader Service card
number 216.

GILFER SHORTWAVE

In one stylish case the Datong
FL3 Automatic Audio Filter
offers the complete solution
to receiver audio process-
ing. This filter automatically
eliminates unwanted inter-

ference from tune-up tones
or heterodynes 200-4000 Hz
with a scanning, switched
capacitor filter that phase locks to the
undesireable signal. The user can man-
ually tune a second notch filter 200-3500
Hz. The FL3 also features adjustable
low and high pass filters with very sharp
skirts. For CW and RTTY tuning, the
individual filters' characteristics can
be combined to yield a 10- or 12-pole
filter, depending on the user's need.
The FL3 is easily connected in series with
any speaker or headphones and does
not require internal modification to the receiv-
er. The unit requires 10-15 Volts DC, 400 mA
maximum.

For more information contact Gilfer
Shortwave., 52 Park Ave., Park Ridge, NJ
07656. Or circle Reader Service card
number 215.

JENSEN TOOLS
A Static Control

The Emergency
Pack is priced
at $120 includ-
ing U.S. delivery.
Antennas West,
1971 N. Oak Lane
1300 E., Provo,
UT 84604-2138;
801-375-0247. Or
circle Reader Ser-
vice card number
217.

Companion Kit
has been designed

The Datong multi-mode Audio filter FL-3.

neers and technicians. For more information
circle Reader Service card number 214.

Jensen Tools has a new tool kit for
the advanced student of electronics
and skilled hobbyist. Recommended al-
so for small service shops and skilled
home repair, the Deluxe Tech School
Kit (#23B002) includes screwdrivers,
nutdrivers, wire stripper/cutter, pliers,
scissors, wrenches, hemostat, mirror,
holding tweezer, soldering equipment
and more. A total of 28 quality tools
are furnished in a 13% x 6% x 7 inch dur-
able plastic tool box with lift-out tray, posi-
tive latch and carrying handle. The kit is priced
at $79.

For more information and free catalog,
write or call Jensen Tools Inc., 7815 S.
46th St.. Phoenix, AZ 85044, 60z
968-6241. Or circle Reader Service card
number 212.

by Jensen
Tools to
fit behind the
upper pallet of
a tool case
or inside a
briefcase. Es-
sential for the
protection of

\_——.—-—_——-— E—

static sensitive

The ALD-24T Dual band mobile transceiver friom Alinco

ALINCO

The ALD-2417
Dual Band Mobile Transceiver is designed
to be the ultimate in compact size
with an impressive array of features, allow-
ing maximum flexibility in automo-
bile installations. Advanced engineering
and technology make it possible to offer
a complete dual band radio in a very com-
pact package. The standard features in-
clude 21 memory channels, 2 VFOs,
25 W output, and Encode/Decode
CTCSS. Repeater offsets are fully
programmable, and the unit allows full
duplex, cross band operation. Frequency
coverage is 140-149.995 and 440-450 MHz.
The ALD-24T dual bander is which is priced
at $580.

For more information contact Alinco
Electronics Inc., 20705 S. Western

Electronics Inc..

devices in
the field, the
kit opens up to a full 18 X 24"
static dissipative work

Static Control Kit for field service personel, from Jensen
Tools, Inc..

surface with a 5 ft. grounding
cord for the mat and ad-
justable elastic wrist
strap with 4 ft. ground cord
for the wearer. The kit
includes hardware and
instructions for correct
hook-up to insure the safety
of both the static sensitive
components and the
user. Meets or exceeds
all applicable military and
EOS/ESD standards. Only
for $30.

For more information
and free catalog of other

products for electronic engi-

The TELVAC Deluxe Tech School Kit from Jensen Tools, Inc.
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MEDIA MENTORS INC.

At last a Ham Radio curriculm written
specifically for the classroom teacher! “‘Intro-
duction To Amateur Radio’'' contains a
teacher’'s manual with 26 step by step lesson
plans designed to motivate and instruct chil-

Hands-on learning from
Media Mentors. Inc. LIS \
!“.tmd:;'_r:t}tmn

] ‘-

dren of all abilities, a
custom-made code
practice oscillator,
and a high motivation-
al code practice au-
diocassette to follow
the lesson plans. The
material is based on 6
years of teaching the
course at Intermedi-
ate School 72 to thou-
sands of youngsters.
The program encom-
passes all areas of

amateur

Rgglfj

5 Code-Prastice Oweillstor
# Code-Prartce Axle Casseits

¥ Cormplets .Tiuﬂuﬂ LT wlﬂ-li-ﬂ-un-nr-ﬁipu-mn Plans

mvice. The Untenna Hi-Rizer's model number
is CR4010A. It is available for $117. plus $5.
shipping and sales tax where applicable.
The purchase price includes antenna,
feedline and mount of your choice. Additional
mounts are $15. each (and $2. shipping
when ordering separately). The mounts
available are a magnetic or a clamp mount
for use on large metal surfaces. It is also
available with its own ground screen
when the use of a metallic surface is not
convenient.

For more information write or call
Com-Rad Industries, 25 Imson St., Buffalo,
NY 14210; 716-823-0331 or 716-773-1445.
Or circle Reader Service card number
210.

====Z.\ | TEN-TEC
Meet America’'s newest
full featured, synthesized

=" transceiver. The Paragon,

Model 585. Its general
coverage receiver tunes
100 kHz- 29.9999 MHz,
and it transmits at 100
walts output on all authorized
frequencies. Included
features are 62 full-function
memories, dual VFOs,
noise blanker, speech
processor, RX and TX
offsets, QSK with a change-
over time of less than 30
ms, five IF filters that are

a school's curricula, and can be taught
as a course unto itself or as a unit in a
science program. A 24 hour hot line is avail-
able to any teacher buying the program. The
package includes homeworks, quizzes, en-
richment activities, and reproducibles. The
price for the whole package is $100. For addi-
tional oscillators is $20, and an additional cas-
settes are $7.

For more information contact Carole Perry
WB2MGP, (Dayton Ham of the Year 1987).
Media Mentors, Inc., P.O. Box 131646, Staten
Island, NY 10313-0006; 718-983-1416. Or cir-
cle Header Service card number 211.

front panel selectable
independent of mode,
selectable tuning rates,
passband tuning, audio
bandpass filtering, tone
control, squelch, notch
filtering and more. The
sixty-two programmable
memories that include
frequency mode, filter
selected, channel number
and a 7 digit alpha-numeric
tag for entering a net name,
call sign or 1.D. of your
choice. The channels
scanned are totally con-

trollable with

COM-RAD
INDUSTRIES

A unique concept in
a low profile antenna
for radio communica-
tions is the Untenna
Hi-Rizer. The antenna
is a full-sized, 40
through 10 meter
vertical, wound down
to 15 inches in height
to let you put it just
about anywhere! It
is continuously tunable
from 7 to 30 MHz for
Amateur, Commercial

R

- EStenna
Hi-Ri%er

global lock-out,
global reset and
individual lock-out
and reset. The
frequency selection can be
made using the main tuning
knob, keypad direct entry or up/
down buttons that can shift on MHz
or to the next ham band.

..r_'i--_; |r The Paragon Model 585 is

priced at $1995. If you want
more information please contact
~-| Ten-Tec, Highway 411 East,
= | Sevierville, TN 37862; 615-453-
7172. Or circle Reader Service
card number 204.

e

and Government Ser- The Com-Rad Hi-Rizer UNtenna.
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COMPETITIVE
COMPUTER
SOLUTIONS

This company recently introduced an IBM
PCI/IXT compatable computer system de-
signed exclusively for the amateur radio oper-
ator. Called the HR8810 Computer, the sys-
tem boasts a 640K 4.77/10 MHz externally

The HR8810 IBM PC-XT made especially for
amateur radio computer.

switchable motherboard, two half-height flop-
py disk drives, a full compliment of input/out-
put ports, a high quality CTX monochrome
monitor, and an AT-style enhanced keyboard.
Also included with HR8810 are special RFI

HIRUOR ol RSFN- A

The Paragon Model 585 transceiver.

reduction interface cables with foil and braid
shielding and a copy of MS-DOS 3.21.

The introductory price of the unit is, as
the corporate name suggests, competitively
priced at $900. For further information
write to, Competitive Computer Solutions,
Inc., 5721 Bayside Road, Suite A, Virginia
Beach, VA 23455; 804-460-9828. Or circle
Reader Service card number 264. I8l
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Clear Channel’s Ranger AR-3300
Affordable 10-meter Fun

Clear Channel Corp.
PO Box 445
Issaquah WA 98027
FAX: 206/392-8413
Price Class: $395

by Marc Stern NIBLH

ith all the hoopla over

MNovice privileges on 10
meters, you wonder why more
manufacturers don't respond
with multimode single-band rigs
to give Novices exposure to HF
operation?

the second is the standard 455
kHz. Dynamic range is better
than 100 dB.

For portable operation, the
AR-3300 is ideal. Although it's
no small-fry at 7 x 9 x 2.5 inches
and about 4 pounds, it is still a lot

Most of the industry might
be missing a beat, but not Clear
Channel of Issaquah, Wash-
ington. It offers two versions
of its 10-meter monobander: the Ranger
AR-3300 (25 Watts output), and the Ranger
AR-3500 (100 Watts output). After using the
AR-3300, | can say that Clear Channel has a
product that the rest of the industry will have
to contend with.

A Full-Featured Rig

A look at the specifications will confirm it
Is quite a capable transceiver. First of all, it
features wide bandwidth that covers the
whole 10-meter band, and it is totally
microprocessor-controlled. It also sports
multimode capability—AM, FM, CW, and both
upper and lower sideband—so you can also
use radioteletype.

Before continuing, a word about CB-to-10
conversion. Of course, you can convert a CB
rig to 10 meters with the change of a crystal
and retuning. But you limit your output to
underi0 Watts, and the CB rig's bandwidth
limits frequency coverage. Most CB conver-
sions allow only one mode of operation.
So, while the CB conversion might seem
economical, it really can't compete with
arig like the AR-3300.

The low-power version features 25
Waitts output on CW and SSB peaks and
8 Watts output on FM. The high-power
version features 100 Watts. When 10
meters is open, the low-power version is
adequate. During the peak sunspol years of
the last cycle, | had a lot of fun with mobile
10-meter sideband from a converted CB rig
with 12-Watts peak-to-peak. Since we're
several years from the sunspot peak,
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Photo A. The Ranger AR-35(K). The 3300 and 35(X) models are identical rigs
except for their final stages, which output 25 and 100 Watrts, respectively.

however, don’t discount the 100-Watt rig.

The transmit section of the Ranger AR-3300
boasts carrier suppression that is better than
40-dB-below-peak output. Unwanted side-
band suppression is better than 50-dB-below-
peak output (using a 1-kHz tone) and spurious
radiation is better than 50-dB-below-peak
output.

Because it is synthesized and micro-
processor-controlled, the AR-3300 is very
stable. Frequency stability is better than 10
ppm after a 15-minute warmup. Maximum FM
deviation is set at 1.5 kHz and the AR-3300
uses a low-impedance (500-600-Ohm)
microphone.

On the receive side of the Ranger AR-3300
transceiver, image rejection is better than
70 dB and i-f rejection is better than 80 dB for
all frequencies. CW and SSB selectivity
is 4.2 kHz at —6 dB, and 8.6 kHz at —60 dB.
For FM and AM, the selectivity figures
are 6 kHz at —6 dB, and 18 kHz at —60 dB.

“It is quite a capable
transceiver.”

Sensitivity is better than 0.3 uV at 10 dB S/N
for SSB and CW and better than 0.5 uV for
12-dB SINAD. The AR-3300 is both very
sensitive and selective.

This rig is a dual-conversion superhetero-
dyne receiver. The first i-f is 10.695 MHz and

less to carry than the standard
100-Watt mobile rig. Also, with
the low power AR-3300, you'll
find you can use a small power
supply to run it at your home station. A gel cell
or an auto battery can serve as a convenient
power supply for portable operations. The
low-power version draws up to about 4 Amps
on voice peaks or about 2.5 Amps on FM. The
high-power version should draw about 20
Amps on peaks.

Speaking of voice peaks and audio, the AR-
3300 delivers more than enough good audio
at 2 Watts output. You should find that you'll
hear CW or sideband even in a relatively noisy
environment.

Operation Controls

The rig does not have a frequency selection
knob in the center. Instead, Clear Channel
has opted for a series of 6 rocker switches.
Each one controls a segment of the 6-seg-
ment display. The buttons also control scan
rate and direction. The frequency display
gives you resolution to the nearest 100 Hz,

Just below the frequency control switches a
series of momentary contact mode but-
tons determine how the rig will scan
(programmed or memory). Just to the
right of the frequency control switches
three pushbuttons control offsets for re-
peater work. The rest of the front panel
consists of controls for microphone and
rf gain; the receiver incremental tuning
(RIT) control; all-mode squelch; function
selector (AM, FM, CW, USB, LSB); and the
AF gain control. LED bar meters indicate
received signal strength and transmitted
power output, Other LEDs indicate operating
mode (transmit, receive, standby, split).



The selected memory channel is also high-
lighted with an LED.

The rear panel consists of a large heatsink;
antenna connector (standard S0O-239); and
jacks for an external speaker and CW key
(a miniature plug). There's also the 13.8-Vdc
input connector.

Recommendations

| found the AR-3300 to be a very good rig,
but there are a few minor annoyances.

The speaker has been placed on the
bottom which means that if you use this
on a car seat or attach it to the floor, then
most of the audio is directed downward
and is muffled. If you re going to mount
it, | would suggest putting it under the
dash to get the full effect of the speaker.
And, if you're using it at home, | suggest
using the mounting bracket as a tilt bail
so the audio bounces off a table surface.

Also, the RIT control is limited to about 500
Hz above and below the center frequency. It
does an adequate job for signals that are quite
near the frequency in the yellow-green dis-
play, but you'll find that you have to punch the
frequency change buttons to zero in on the
signal. | suggest more RIT range as a future
improvement.

Another point is the all-mode squelch and

scanning. The rig will scan a programmed
range until it encounters a signal that breaks
the squelch. Several times, though, when |
compared AR-3300 with others | have, | found
that the AR-3300 wouldn’t stop on signals |
thought it should have. When | loosened the
squelch, the signals heard on the other rigs
were present. Apparently, the AR-3300 re-
quires a relatively strong signal to open the
squelich.

“| wanted a
frequency
selection dial.”’

Although | suspect many operators
won't be troubled by this, | wanted a frequency
selection dial. When | wanted to search
through a range of frequencies (without
sefting the scan), | found it very awkward
to have to keep pushing the frequency
selection buttons to move up or down in
the band. Setting the scan feature wasn’t
convenient when all | wanted was to casually

roam up and down the band. Clear Channel
should think of adding a small frequency
selection knob to the front of the rig, rather
than relying totally on the scan mode. There
is more than enough room inside and out to
make the addition.

Excellent Choice

Despite these drawbacks, however,
the AR-3300 performed very well. For
example, the programmable split capa-
bility made repeater operation easy.
Further, the five memories made it easy
to check five of my favorite frequencies
when | used the AR-3300. The scan rate
was more than adequate, too.

Memory retention, by the way,
must be set by turning the squelch
control to reset which enables stor-
age voltage so the AR-3300 retains
memory.

The AR-3300 remains an excellent choice
for full-featured 10-meter operation. It's a rig
that occupies an enviable market niche and,
in fact, it should spur the market itself JiiJ

Marc Stern N1BLH frequently contributes to
our pages. His professional interests include
documentation for electronic systems.
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28th ANNUAL

TROPICAL HAMBOREE

ARRL HAMFEST OF THE AMERICAS

FEBRUARY 6-7, 1988

DADE COUNTY YOUTH FAIR GROUNDS
Tamiami Park, 10901 S.W. 24 Street (Coral Way), Miami, Florida

FREE PARKING 15,000 VEHICLES °
1,000 INDOOR SWAP TABLES -

300 CAMPSITES WITH FULL HOOKUPS =
200 COMMERCIAL EXHIBIT BOOTHS »

* LICENSE EXAMS

* PACKET RADIO PROGRAMS

* DX FORUM

* RCA FLORIDA SECTION LUNCHEON
* TECH TALKS

COMPUTERS & SOFTWARE *
HAMBOREE DEALER SPECIALS » . ACTIVITIES FOR NON-

HAMS

Regrstratmn 55 00 Advance — $6.00 Door. Valid bnth days. (advance deadline Jan. 30th)
Swap Tables, 2 days: $16.00 each. Power: $10.00 per user.
All swap tab!e holders must have registration ticket.
Campsites: $12.00 per day, includes water, power, sanitary hook-ups, showers.
(All RV vehicles, tent campers, vans, trailers welcome — no ground tents, please.)
Headquarters Hotel: Miami Airport Hilton, 5101 Blue Lagoon Drive.
Special Hamboree Rates: $55.00 Single or Double.
Reservation forms available through Dade Radio Club December 1st.

Make checks for Registration, Swap Tables & Campsites payable to:
DADE RADIO CLUB, P.O. BOX 350045, MIAMI, FL 33135

Pac-Comm s 2N

——————————————————eeeei e

Exhibit Booth
Information:

Evelyn D. Gauzens,
W4WYR, Chairman
2780 N.W. 3rd St.
Miami, FL33185
Telephone:

(305) 642-4139

4-Page Brochure
Available . . .
December 1st

TINY TNC-2

PACKET CONTROLLER

A MODERN REDESIGN OF THE WORLD FAMOUS TNC-2

TINY SIZE, TINY PRICE, HUGE VALUE *USES UNMODIFIED TNC-2 SOFTWARE EPROMS

*32K RAM AND 32K EPROM STANDARD

*SUPPORTS BOTH RS-232 AND TTL COMPUTERS, 300-9600 BAUDS
*EXTRUDED ALUMINUM CABINET WITH OVEN-BAKED WRINKLE FINISH.

THE PERFECT TNC...

FOR THE PACKET NEWCOMER
FOR NET/ROM NODES -

- AS A SECOND OR THIRD TNC

THE BEST VALUE IN A VHF/HF TNC
PAC-COMM TNC-220 5159.95

- NOW WITH 32K RAM STANDARD

- CONNECT BOTH HF AND VHF RADIOS PERMANENTLY -
SELECT FROM THE KEYBOARD

- IN KIT FORM - $128.95

INTERNAL TUNING INDICATOR --

$44 95

COMING SOON FROM
PAC-COMM:

A SUPER LOW POWER TNC FOR PORTABLE USE
-A PLUG IN TNC/NETWORK CARD FOR YOUR PC

-AND ... A UNWQUE NEW PACKET PRODUCT

*ONLY 5" x 7T - ABOUT HALF TNC-2 SIZE.
*WATCHDOG TIMER, MODEM DISCONNECT HEADER, 12V DC OPERATION:

INTRODUCTORY PRICE READY TO USE-NOT A KIT

$109.95 o0 reres s e

DELIVERY BEGINNING
FL ADORESSES ADD 5% NOVEMBER 15th

ACCESSORIES - 12v WALL MOUNT POWER SUPPLY $9.95
AS-232 CABLE $9.95, C-64 CABLE $12.95
TERMINAL SOFTWARE FOR THE PC, C-64, MAC - CALL

PAC-COMM SUPPORTS ALL PACKET NETWORKING-
NET/ROM, TCP/IP, COSI

WRITE OR CALL FOR OUR NEW CATALOG OF PACKET EQUIPMENT, SOFTWARE AND ACCESSORIES.

TOLL FREE
(ORDERS ONLY)
800-223-3511
EXCEPT FLORIDA

= &
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Pac-Comm, 3652 West Cypress St., Tampa, FL 33607)" " 513, 574.2080

TELEX: 650-288-1526 MCI

FAX: (813) B72-8696 TECHNICAL INFORMATION
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Continued from page 13
the wrong part of the cycle could cause the

switching transient to double the voltage and
blow capacitors. My coil uses capacitors with
a voltage rating which is twice that of the
primary circuit, so I do not use a variac on my
system. Set the gaps on the spark gap plates to
about % inch on each gap, then, using alliga-
tor clips on the power leads, to the Tesla
primary. Tap onto the primary at about 2
turns in from the end of the winding. When
you are sure everything is connected correct-
ly, plug in the power and bring up the variac
slowly. At this point a loud crackling noise
will become evident as the primary circuit
spark gap breaks down, the spark from this
gap should be blue and bright.

With the lights turned down, a corona at the
top of the secondary should be plain to see.
Further adjustment to % turn on the Tesla
primary should bring improved results. You
will also find that fine adjustment of the spark
gap also leads to improved results, since the
gap has some effect on the frequency of oper-
ation. In some cases the bottom end of the
secondary must be wrapped in polyethylene
to prevent discharge between the primary and
secondary. I had no problems bringing my
Tesla coil to resonance with the hit and miss
method. However, for those with a signal
generator and oscilloscope. one can tune up
the system more scientifically.

For those readers with such equipment,
you can tune up the coil as follows: First,
isolate the secondary and place a few loose
turns of wire around the bottom of the sec-
ondary and connect this wire to a signal gen-

Photo C. Tesla primary spark gap setup as described in texi.

erator covering 150-450 KHz. Next, connect
the top electrode to the vertical input of an
oscilloscope through a 1 megohm resistor.
Take the bottom connection of the secondary
and hook it to the ground terminal of the
scope. Adjust the frequency of the signal gen-
erator until the rnising signal amplitude of the
coil’s self-resonant frequency is observed. If
you built the secondary according to the plans
in this article, you should find the self-reso-
nant frequency to be around 380 KHz. The
primary coil must resonant with the sec-
ondary, so it must be tuned also.

To tune the primary, the spark gap must be
shorted to effectively put the capacitors in
parallel with the primary. Connect the oscil-
loscope across the primary and inductively
couple the signal generator to the primary.
The signal generator is generating the same

signal used to detect resonance in the sec-
ondary. Adjust the alligator clips on each side
of the primary’'s centeér tap until resonance is
observed on the scope. The secondary s form
should not be anywhere near the primary for
this operation.

Start the Show

My Tesla coil is put into operation whenev-
er guests or nephews arrive at my home. It
has also been demonstrated at our local col-
lege for the electronics and physics depart-
ments. The reaction is always the same. The
sight of lightning bolts close up. made on
demand, is really something to be seen.

Jon Enoch is an electronic technologist for
a Canadian research and development

company. &I

/73 Magazine Product Report Card

Please rate any ham gear you're using from (0) poor to (9) superb.

MANUFACTURER

MODEL

YOUR RATING

WHEN

PURCHASED NOTES

Comments:

Your name, call, complete address:

After you have completed the report card, please cut out this page and mail to:

Editorial Office

WGE CENTER

70 Route 202 North
Peterborough, NH 03458-9995
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F. K. Feeney WB2EMS
1122 Ellis Hollow Rd.
Ithaca NY 14850

Cubic Inch Keyer

Enjoy comfortable iambic keying on the HW-8

he recent purchase of an HW-8 QRP

transceiver rekindled my interest in
CW. The code may not be as exciting as
packet or some of the other new facets of
amateur radio, but many enjoy it. Itis good at
producing usable contacts at very low power
levels. But as | went about gathering the ac-
cessories for my first QRP foray into the
woaods, I ran into a snag. What to use for a
CW key? My J-38 style key on its heavy brass
base was on loan to a couple of fledgling
novice friends.

[ tried another key and a few homemade
substitutes and made a discovery—without a
solid base on the key and a table to rest both
the key and my arm on, I don’t send very
good code! I hope to take the rig places where
there aren’t tables, and since they are darned
difficult to backpack, I had a problem. Be-
sides, I've been spoiled by the keyer in the
“*Big Rig’" and the sweet Bencher paddle I
have attached to it. Some experimenting with
the Big Rig proved that I can send much better
code using a keyer and paddle than a straight
key in positions likely to be encountered
while camping. My goal was clear—I needed
to build a keyer suitable for taking camping
with the rig. But was it practical?
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Fig. | Schematic for the Cubic-inch Keyer.
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Phato A. Top view of the kever.

It would have to be small enough to fit into
the rig: I didn’t want any more boxes and
cables to worry about. It needed to be simple
enough to complete quickly since 1 have
enough grandiose—and unfinished—projects
around. And it would have to draw low cur-
rent to minimize the load on the station bat-
tery power supply. After searching through
literature dealing with keyer designs, I settled
on the keyer ICs produced by Curus Electro
Devices. These 16- and 18-pin DIP packages
handle nearly all of the keyer functions on the
single chip. They are CMOS and draw almost
no current. They feature self-completing
dots, dashes, and spaces: built-in sidetone
generator, weight control, key debouncing,
and good rf immunity. Both single-lever and
iambic (squeeze) paddles can be used with
them. They sounded perfect.

Putting on the Squeeze

A quick call to Curtis got the differences
between the various versions of the keyer
chips sorted out. They produce 4 basic keyer
[Cs. The 8044M is an 18-pin DIP basic keyer
with provisions to drive a speed meter direct-
ly. The 8044B keyer chip operates with a

special squeeze key mode. An extra element
opposite the last one sent i1s sent when the
squeeze lever is released. The 8044BM has
both of these features, and the 8044 has nei-
ther. Since 1 have never used the special
squeeze technique and had neither the need or
the space for a speed meter, I chose the 8044.
I placed the order during the same phone call
and three days later the chip arrived. After a
few minutes of peering at the documentation
and sample keyer schematic supplied, |
dragged out the CSC Protoboard and sat
down in front of the junkbox to do some
breadboarding. The circuit shown evolved.
Looking at the left side of the keyer sche-
matic, pins 2 and 7 are the connections to the
keyer paddle. The R and C networks associat-
ed with pins 3 and 6 provide the timing for the
debounce circuitry. The element timing net-
work has its resistor across pins 8 and 9 and
the associated capacitor across pins 9 and 10.
The capacitor should be a stable type such as
mylar™ dielectric. Curtis does not recom-
mend the use of disk ceramics here. The
application note suggested that Cl be a
0.15uf, and R1 and R2 be 500k and 100k,
respectively. I couldn’t find a 0.15uf mylar



Photo B. The Keyer and jack installed on the inside rear panel of the HW-8.

capacitor, so 1 used Kevin's first law of
homebrewing: **If you don’t have the right
size, use what you have and adjust the part
connected to it accordingly!™’

I used a 0.22uf mylar capacitor at Cl1.
A 150k resistor at R2 worked well with
it on the breadboard to give me a comforta-
ble speed range. High-speed CW operators
might want to reduce R2 back to 100k, or
lower C1 to the recommended value (. 15uf)
to shift the speed range more toward the
top end. I mounted the speed control pot
R1 on the circuit board instead of on the
outside of the rig. I find that I operate at pretty
much the same speed most of the time, and
if I need to slow down I just increase the
spacing between the characters producing a
Farnsworth-type spacing. It would be a sim-
ple matter to run leads to a pot mounted on
the rear of the HW-8"s chassis for external
adjustment.

Continuing up the right side of the chip,
pins 1113 are associated with the timing and
drive for the sidetone generator in the chip.
Since the HW-8 has its own sidetone, these
pins are not used and So left open. Pin 14 1s
the output from the keyer. It swings positive
when the keyer 1S making an element and
rests at ground during the spaces. The HW-8
needs to have i1ts keyline pulled low to send an
element, so Q1 is used to invert the signal and
provide sufficient current sink capability.
The base drive is limited by RS. This arrange-
ment should work with almost any battery-
powered rig that has a positive voltage that
must be pulled down to key, with currents up
to about 50 mA. Transmutters in which all of
the current in the final amplifier runs through

the keyline might need a huskier transistor at

Q1 and some more base drive.

Pin 15 is the manual key input and also the
weight control pin. The rig already has provi-
sions for a straight key, and a 1:1:3 weigh
ratio is fine by me, so in the interests of
simplicity, this input is unused. You can’t
totally ignore it, however; it must be pulled

up to Vdd through 100k. I forgot and the chip
started breaking into spurious oscillations af-
ter a few seconds each time it was turned on
until I put the resistor in.

Pin 16 is Vdd, the positive supply input and
pin 1 1s Vss, or ground. A 22uf capacitor
bypasses the chip. The zener diode 1s used to
drop the 12-16 volt supply at the radio to
within the 5-10 volt operating range of the
8044. I looked at several different ways of
developing a fixed, stable voltage source.
Unfortunately they all used more current by
themselves than the entire keyer draws! Even
though the supply voltage to the keyer will
vary as the battery input to the HW-8 sags, |
have not noticed any real problem yet. I test-
ed the keyer/radio combination over a 9-16
volt range. A slight slowdown at the lower
voltage was just noticeable, but the HW-8
was sounding rather sickly at that point any-
way. The circuit only draws 50 microam-
peres most of the time, and just about 3 mil-
liamperes when the elements are being sent
and the base of Q1 is being driven. A nine-
volt battery would power it for a long time. If
I had only a battery clamp for a transistor
battery instead of the zener on hand, the keyer
might well have featured a **self-contained"’
power supply! |

The Final Version

After breadboarding the circuit and adjust-
ing component values, it was time to build
the final version. I used point-to-point wiring
on a small piece of perforated vectorboard.
The IC was socketed as recommended by
Curtis, and I had to drill 3 holes in the board
to mount the potentiometer. The resist-
ors were mounted vertically to conserve
board space. I made no attempt to serious-
ly miniaturize the unit, but the choice of a
physically smaller capacitor and potentiome-
ter and 1/8-Watt resistors would probably
allow the unit to be shrunk to half its current
size. As It stands now, the keyer measures
about 1.50 x 1.00 x .750 inches, or just a bit

Photo C. WB2EMS and the Cubic-inch Kever in the
field.

more than a cubic inch, hence the name.

I installed the keyer in the HW-8 along the
rear of the cabinet by using a single post and
some 4-40 hardware to support it off the rear
wall. A 3-terminal jack was installed for the
paddle to plug into just above the standard
key jack. Power was taken from the power
switch on the front pane! and the keyline and
ground were taken from the original key jack.
The unit checked out fine when first powered
up. The only quirk it has is that 1t always
sends a single dash as soon as it is turned on.
This could be avoided by connecting the
keyer power line to the battery side of the
power switch instead of the radio side. That
way, whenever the battery is connected, the
kever would power up. In that case, if the
HW-8 was not turned on at the time, the dash
sent would have no effect. I prefer to have the
power switch turn off everything, so I live
with the dash. |

Adding the keyer to the little rig has made
operating it a real pleasure. Using a paddle
works out just fine when camping, and |
found a lightweight second paddle to dedicate
to the task. The first field test was on a north
country fishing trip. The rig was packed up
on the motoreycle and survived the bouncing
ride and a flat tire to perform splendidly at a
rented cabin for several days until the battery
ran down. I have even takén to using it at the
home station for casual contacts instead of the
“*Big Rig,’” propping it up on the arm of my
easy chair along with the Bencher paddle and
running a piece of coax over to the station
antennas.

My goal was to build a simple keyer with a
low current drain of small size and with
good performance. With a maximum drain of
3 milliamperes, a size of just over a cubic
inch, and performance equal to the keyer in
the ‘‘Big Rig."" I feel the goals were accom-
plished, There's only one problem. Since
they enjoyed playing with it so much on the
fishing trip, the HW-8 and built-in keyer are
now on loan to my friends, KB2ZATZ and her
OM KB2AUA. Oh well—they gave me my
straight key back! 73! k&
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John K. Nally KASAAQ
2934 Banks Si.
Harrisburg PA 17103

Repeater Controller

PC Board

How to get back on the air again
quicKly if your microprocessor-
controlled repeater dies.

I n this modern day of microprocessor-con-
trolled radios, it's rare to find a repeater
that doesn’t speak to you in its synthesized
voice. Many repeater clubs have paid thou-
sands of dollars for these machines that can
speak hundreds of words in male or female
voices. They do everything under the sun
except fix themselves or detect a dying mem-
ory backup battery. Now, here’s how to get
back on the air quickly with an inexpensive
repeater controller board when your repeater
1s on the fruz,

As useful as these silicon-based brains have
become, they still have one major drawback:
Once one dies, the repeater remains dead
until someone skilled enough can fix it. This

can render a busy repeater useless for days or
weeks until the controller can be reinstalled
and reprogrammed.

Constructing the Board

An nexpensive repeater controller board
can now be built in a few hours with off-the-
shelf parts and kept for emergencies. It does
not have an autopatch or IDer, nor is it run by
a microprocessor, but it will get you on the air
again quickly.

My repeater controller board i1s a combina-
tion of several basic circuits containing the
standard hold-over timer (HOT) and time-out
tumer (TOT). It has the option of keying up a
transmitter by VOX. When using VOX, au-

Photo A. Repeater controller PC board with 2 ICOM 4ATs in a portable repeater package,

mounted on an aluminum plate.
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dio from the receiver’s audio stage or speaker
brings up the transmitter. It 1s not necessary
to open a radio and dig into its squelch cir-
cuitry to find a point that operates a carrier-
operated relay (COR).

The heart of the circuit 1s a combination of
two 555 timer ICs, one used as the HOT and
the other the TOT, and a CMOS 4001 quad
NOR gate which performs a variety of func-
tions. I chose the 4001 because it has four
separate NOR gates—each gate with two in-
puts—which can accommodate one or two
separate conditions to activate the repeater
(such as COR and PL).

Pins 13 and 12 of NOR gate A must both be
at a logic low, making pin 11 high to activate
the repeater. I'll call pin 13 the COR input
and pin 12 the VOX/PL/Burst input. DIP
switch 1 is set OFF (or open) if the COR input
1sused, and DIP switch 2 1s set OFF (or open)
If the VOX/PL/Burst input is used. If not
using one of the inputs, setting its respective
DIP switch to ON (or closed) will pull the
gate low and enables it, allowing transmitter
keying information to activate the other gate
input.

The COR gate, if used, can be pulled low
by a logic low through CR-1, or by 2 volts or
more to the base of Q-1 which inverts it to a
low. The VOX/PL/Burst gate can be pulled
low through CR-2, or by 2 volts or more
through CR-2 to the base of Q-2 which in-
verts 1t to a low. Diodes CR-4 and 5 are used
for different inputs to Q-2 for several func-
tions. CR-3 and CR-4 are used if a ““Tone
Burst'’ 1s needed to initiate the repeater after
the TOT has timed out, either by actual carri-
er timeout or non-use. CR-5 is used when
using VOX (CR-3 and 4 must be removed)
and rectifies the audio from the LM-386
(used as the VOX dniver) to turn on Q-2,

Photo B. Repeater controller PC board at-
taches to an ICOM HT with a rubber band for

fast emergency repeater use,
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Proper conditions of pins 12 and 13 make
the gate’s output, pin 11, assume a high logic
state. Subsequently, the logic high goes to the
base of transistor Q-3, which pulls down the
timing capacitor of the HOT 555 timer to a
low logic state. The timer’s output at pin 3
then turns on as long as the output of NOR
““A’" gate is high. The time delay. usually
about 3 seconds, is set using C-6 and R-13.
The timer’s output turns on transistor Q-4 and
keys the transmitter.

The output of NOR gate “*A’", pin 11,
also affects the input of NOR gate ““‘B"". This
gate now acts as an inverter and its out-
put at pin 3 goes low to discharges capacitor
C-11. As this capacitor discharges NOR
“C’" input pins 5 and 6 momentarily as-
sume a low logic state. The gate inputs stay
low until C-11 is again charged through R-
14. During this low state the gate's output,
pin 4, goes high for several milliseconds and
turns on Q-4.

Transistor Q-4 then discharges the timing
capacitor of the TOT, C-10, and causes the
TOT 555 output pin 3 to go high. This output
1s connected to pin 4 (RESET) of the HOT
555, enabling it to key the transmitter. The
TOT resets to its maximum time (typically 90
seconds to 3 minutes) every time the output of
NOR gate "*A"" goes high (i.e., every time a
carrier is initially detected). If the beginning
of a carrier is not detected within the allotted
time envelope of the TOT, its output will go
low. The HOT's reset pin will assume a low
logic state thereby turning off the transmitter.
In the event of timeout, a momentary break in
the repeater user’s transmission will re-en-
able the repeater.

Note the unusual wiring configuration of
both 555 timers. Pins 2 (trigger) and 6 (dis-
charge) are tied together, and pin 7

Fig. 1. Schematic for the repearer controller board.

(threshold) is not used. Also note that both
timing capacitors, C-7 in the HOT and C-10
in the TOT, are connected to the working
voltage (Vece) bus and NOT ground. This
allows us to use the 555s as ‘*Missing Pulse
Detectors™ without using additional compo-
nents shown in manufacturers’ information
manuals. The same timing formula is still
used,

T =CxRxll

where the timing in seconds = capacitance in
mF times resistance in megohms times 1.1.
Use only high quality tantalum capacitors
with values up to 100 uF. The timing resis-
tors should not exceed resistance values
over 10 M. -

If a TOT is not desired, do not install the
TOT 555 on the PC board, or use IC sockets
and simply remove it. The HOT will work as
long as its pin reset pin, 4, is held high, This
pin is internally pulled high, but good design
practices say it should be tied high E:xttmall}*
to the + supply line.

The LM-386 is a general purpose 4&} mW
audio amp requiring a minimum of éxternal
components. It can be used for a variety of
applications: A VOX driver, a line driver, an
amplifier to drive a small speaker, and as an
audio preamp for some transmitters requiring
amplified mikes. Pins 1 and 8 of the LM-386
determine its gain.. If the two pins are not
used, the voltage gain is about 22. If a capaci-
tor (any value of 2.2 to 10 uF) is connected to
these two pins, the voltage gain is about 200.
For our purposes we usually will not nead the
extra capacitor. |

The LM-386 will operate anywhere from 5
to 12 volts; be certain not to subject it to more
than 15 volts. The output of the LM-386 is pin
11 of the edge connector. If using the LM-

386 as a VOX driver, I recommend using a 10
to 12 volt working voltage. This will produce
peak voltages high enough to turn on Q-2
after being rectified by diode CR-4. Also, if
using VOX, make sure there is a load on the
L.M-386 output. If a loudspeaker is not need-
ed, the output MUST be terminated with R-6,
a 10-Ohm resistor. If the output is not termi-
nated, C-17 will charge high enough to keep
Q-2 turned on.

Assembly and Testing

The Repeater Controller can be assembled
on small, single-sided PC board with a stan-
dard 15-pin, .156 spacing edge connector for
easy installation. There are several types of
switches available for the power and repeat/
off/test switch. If not needed, simply place
jumpers in the proper holes. The repeat/off/
test switch can be vertically mounted, or, if
using the board in a *‘card cage’’, can be a
90-degree type to make it accessible from the
backplane. I designed the PC board to accom-
modate switches and eliminate the need for an
additional control panel.

There are three jumpers required on the
board: Each 555 requires a jumper on the
solder side of the PC board between pins 2
and 6 (JUMP-1 and JUMP-2). Use insulated
wire or sleeving. JUMP-3 is on the compo-
nent side of the board and connects the LM-
386 to the Vec line.

The voltage regulator is only required for
input voltages over 13 volts. Except for using
VOX, all circuits will work equally well any-
where from 5 to 12 volts. If using VOX, the
working voltage should be from 9 to 13 volts
to derive a higher peak output value to be
rectified and turn on Q-2.

The 4001 quad NOR gate has an unused
spare gate which can be used for custom
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*Progrom mail box or (D18t [*S0 ensble/disshle tel = Hmpiex varsion e on reguest) baseball style cap!
w ith tuchiones from HT =i/ Lo priority sooess codes SYSTED QPTIONMS

*Alarm clock & a0 excuts mode I"“ -u.m ‘gereer 31 L reverss page *aternal Relay Control 3 DPDT relays -

*Macro pommands . 72 210i1s max I' gll or Hat! guplex (fsvelcont ) | S open collector oulputs. CS-8379.95

Qur caps have a white,
seamless front with
colored mesh back and

*32 CTCSS manual & aulo paging

*Code practice & voloe readback

*Multifunclion volee alarm clock
HFf REMOTE =1

":.w;rﬂ'f mode/ TT readback on/of(
"Store MCL/Sprint (el &g

* Laversa Patch actlive all modes
*Lall waiting/quick dial & reset

*LPROM Auto boot Cartridge cusiom ized
with your system . .....CART$99.95
*Beam control, speaks béaring and rotates
beam in | degree increments. & voice 73"

* 10 Mamories/sylo mode sei I YHE. REMOQIE =2 meter input HM1 $49.95 matching bill. ThE‘_," are one
oo up/down el ralaorsiep | "Dwal VDS Rev SplityOOR getest | *Manun! ( Refunded) MN1 S15.00 : : :
*Yoice ack all contrgl comMmangs | *5e! Scoan inc A offsel/ver resume | *Row & ool freg control RAP 15 149.95 size fits E". with an adjustable back.

MINI (BEAR CAT) COMPUTER CONTROL FT-727R [ENGINEERING CONSULTING

Programs and Scans 100 ch. in Ham/Genersl coverage Converis
o 8 powerful 100 ch. scanner & programs all for (ald ysal

Yoeau *Digitsl "5 meter ; stops scan
FT7270 irom 5 1-9). Auo resume D sty
"Loads & programs ol FT-T27R | CA RESIDENTS ADD 6 X

[lhh'i[l]lin S D481 parameters m less that 15 secs
o tnclutes hordware & dick for C64 | Louchtone 4 Digit I]]fcnder

583 Candlewood St.

Best of all, each cap front is CUSTOM
Brea, Ca 92621

EMBROIDERED in a color coordinated thread.
Hats come in: ROYAL BLUE, RED, and BROWN

GREAT GIFT IDEA!

00
'7.3"5_

Order now for Christmas

or|BM PC [ MODEL7275 :EE SEND: First and/or Last Name (max 14 letters) Call (maximum of 6
___I:Jg.b; 7 I Ban_ oo | aems letters) City and/or State (max 14 letters) |
~ 1] NEW |

| Tpuchions (g RS-2 LOw |

Program yvour compuler in basic to decode r'au|1|u|;|1' Strings™y SALE!
sound slarms, observe codes, includes basic program [or C64

¥IC20/C128, works on all compulers T MODEL DAP $79.95 |"Low power CHOS +5 lo + 12 Volls

C . ; *ser programable 50,000 , 4 digil cooes
Baost sudio i {*Momentary A Latch output orives relay |

Please send check or money order, plus
$3.00 shipping and handling per order
Add 50 cents S&H for each additional

antum ntrol

é?mb‘m.i ffﬂy q’f-’?mf/u;-use

Modliz inslalls inside the radioin 15 Min
1 I'"ﬂlt' Low siarchy Orain/Corrects low st 1000 s of *Wrong Cxgit reset; no falting; 2 104 Ogits | Eapm F' 0 E‘[}I 14?5 . SE#EITIEI F"El'k MD 21 1dﬁ'
happy users. Minsture sudio amplifier-- -'!'!..'.f-ml.-! sudio unti] call 1 receved s 2
Usad by Police fire, Emergency , when il neads 1o be |*LED gisplays latch state; Optional 4 digit
WoW! thats |ﬁ]\ ,__FOR ALL HT'S | extractsiom lstchs {7225) ICS $6.95 ea Allow 4 10 6 weeks for delivery. Maryland residents add 5% sales tax
o L \ Il B A e WE WELCOME INQUIRIES FROM CLUBS
her ‘gveryining! MODEL ABI ilg 95 a-n.-.:.ﬂ. TIK §£77.95 MA57+SOCKET+XTAL
I£S64S soon Unlimited vocabulary messages, Talking packet interface! Speaks your message!

PORTABLE ANTENNA

OUTSTANDING PRICES
ON IBM XT™ *
COMPATIBLE SYSTEMS!

SYSTEM #1 $299.00

MOTHERBOARD WITH BIOS AND
ZERO K OF RAM UPGRADABLE
TO A FULL 640 K RAM. FLIP TOP
CASE. XT/IAT LOOK ALIKE KEY-
BOARD. 150 WATT POWER SUP-
PLY WITH ALL THE POWER
NEEDED TO RUN EXTRA DRIVES
AND CARDS.

| SYSTEM #3 $799.00

MODEL AP-10

Designed for
APARTMENTS
MOTELS
VACATIONS

™ * IBM IS°A REGISTERED TRADEMARK OF
INTERNATIONAL AUSINESS MACHINES CORP

PRICE

Seagate ST-225, 20 MHz hard drive with

control card available with any system
for $315.00. Olfer good thru 12/31/87.

Call for customized systems.

SYSTEM #2 $499.00
MOTHERBOARD WITH BIOS AND
THE FIRST 256K OF RAM UP-
GRADABLE TO A FULL 640K OF
RAM. FLIP TOP CASE. XT/IAT
LOOK ALIKE KEYBOARD. 150
WATT POWER SUPPLY. DUAL
DISK DRIVECARDWITH CABLES
ONE FLOPPY DRIVE DS DD 380K.
A COLOR GRAPHICS CARDWITH
RGB AND COMPOSITE OUTPUT.
(ALL YOU NEED IS A MONITOR]

MOTHERBOARD WITH BIOS
CONTAINING 640K OF RAM. FLIP
TOP CASE. XT/IAT LOOK ALIKE
KEYBOARD. 150 WATT POWER
SUPPLY. COLOR GRAPHICS
CARD WITH RGB AND COMPOS-
ITE OUTPUTS. MULTI VO CARD
WITH TWO DISK DRIVE PORTS,
ONE PARALLEL PORT, ONE
SERIAL PORT AND ONE SERIAL
PORT OPTION, ONE GAME PORT,
CLOCK AND CALENDAR WITH
BATTERY BACKUP. TWO FLOPPY
DISK DRIVES DS DD 360K AND A
COMPOSITE MONITOR.

SHIPPING INFORMATION: PLEASE INCLUDE 10% OF ORDER FOR
SHIPPING AND HANDLING CHARGES (MINIMUM $2 50, MAXIMUM $10)
CAMADHAM DRDERS. ADD 57 50 N US FUNDS, MICHIGAN RESIDENTS

$55.%

Aad 5300
Shipping and Handling

Quick Simple Instaliation. 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
Hﬂﬂehm&mimhwﬁmfﬂﬂ&wm

ADD 4% SALES TAX. FOR FREE FLYER, SEND 22 STAMP OR SASE

HAL-TRONIX, INC. DEALER FOR

TEN-TEC & MFJ
P.O.BOX 1101 DEPT.N  HOURS
12671 DIX-TOLEDO HWY  '200-500EST Mon-Sat HAROLD C Hnwuﬂn
SOUTHGATE, MICH. 48195 PHONE (313) 281-7773 WBZXH

CIRCLE 175 ON READER SERVICE CARD
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applications. I have tied the inputs low, so
don’t forget to break the traces if you decide
to use them.

VR-2 regulates audio to the LM-386 amp.
VR-1 is used for adjusting the proper audio
level to the transmitter. If the repeat audio
sounds “‘tinny’’, cut the trace at X-1 on the
solder side of the PC board and install a
low-pass filter, consisting of R-12 and C-12.
I found that using a 2.2k resistor at R-12 and
inserting a capacitor substitution box will al-
low a proper value to be easily found while
listening to repeat audio. A fixed value can
then be installed at C-12. If R-11 is needed,
the value of R-12 can be critical if R-11 is be-
low 6.8k.

If audio is used from a radio’s external
speaker jack, the internal speaker will proba-
bly disconnect. If an external speaker is not
used, a 10-Ohm load resistor, R-5, should be
used on the PC board. If this resistor is not
needed, use a small value decoupling resistor
in its place. Adjust the volume control from
I/3 to 1/2 open to assure proper frequency
response if the speaker amp feeds repeat
audio.

The DIP switch sets the time of the HOT
and selects the configuration used to key the
transmitter. It can also be used for testing the
board. To test the HOT and TOT, set all 4
DIP switches to OFF (or OPEN) and apply
power to the board. Neither LED should be
on. Set switches 1 and 2 ON (or CLOSED)
and both LEDs should turn on. Next, set
switch 1 OFF; the HOT LED should stay on
for about 5 seconds, and the TOT LED
should stay on for the ume determined by
C-10 and R-16. Then set DIP switch 1 OFF
and switch 2 ON. The HOT and TOT LEDs
should stay on for the same times as in the
previous step.

DIP switches 1 and 2 add parallel 1-M
resistors, R-7 and 8, across the timing resis-
tor, R-13, of the HOT. If using a 4.7 uF
timing capacitor at C-7and R-13is | M, one
of the DIP switches on will produce a timing

of approx. 2.5 seconds, and 1.75 seconds
with both switches on.

Any other timing configuration for Ct and
Rt will work OK for approximately the same
timing periods, such as using a 2.2 uF. capac-
itor for C-7 and 2.2-M resistors for R-7, 8,
and 13. If you use a 1-uF value for C-7, then
use 4.7-M resistors for R-7, 8, and 13. Make
sure you observe polarity markings for tanta-
lum capacitors!

Some radios, such as the ICOM HTs, have
the mike audio and PTT lines combined so
that keying the microphone actually connects
the mike cartrnidge and keys the transmitter,
If you are using such a radio, connect the
edge connector pin 12 (repeat audio out) to
the mike/PTT common input, and install
R-11 on the PCB. This resistor couples
the PTT transistor, Q-5, to the transmit au-
dio line, and pulls the audio line low enough
to key the transmitter but not so low as to
distort or significantly decrease the audio
level to the transmitter. A 10k resistor works
well for most ICOM portables, but for some
others I had to use different values down
to 3.3k.

The PTT transistor, Q-5, goes low (to
ground) to key the transmitter. A small value
transistor that will handle 100 mA, such as a
2N2222 or a 2N3904, is usually sufficient to
key most transmitters. One of my radios is an
old GE Master Pro mobile which I made into
a repeater. This uses a big PTT relay, so |
allowed room on the PCB for a 2N3053 tran-
sistor which will handle 750 mA, enough to
activate nearly any relay. Make sure a protec-
tion diode 1s connected across any relay used.
The value of Q-5"s base resistor, R-17, may
have to be changed, depending upon what
transistor is used, its gain, and how much
current is needed.

The current demands of the board vary
considerably, depending upon what type of
555 is used. and whether or not the LM-386 is
used. Even the voltage regulator itself will
pull 5 mA or more in the standby mode.

Using the 4001, 2-standard 555 timers, and
an LM-386, the current consumption is about
23 mA at 12 volts in the standby mode with-
out using a voltage regulator, and about 20
mA more with each LED on.

If current consumption is of great conse-
quence, use CMOS 555 timers (C555). Using
the 4001 and 2-CMOS 55355, the standby cur-
rent is only 500 nanoamps (0.5 mA) at 12
volts! The LM-386 draws 5 mA at 12 volts.
This is a primary consideration if using the
repeater controller on its own battery. or if
connected directly to an HTs self-contained
battery.

Repeater Controller PCB Connections

Connecting the Repeater Controller Board
is relatively simple, but several basic under-
standings of *‘repeater lingo"’ is necessary:
® Carrier Operated Relay (COR). The term
used when opening a squelch gate activates a
relay or performs a function. Most amateur
repeaters use this method for enabling the
repeater’s transmitter. A point in the receiv-
er’s squelch circuitry should be found that
goes from a lower voltage when squelched to
a higher voltage when unsquelched.

Pin 7 of the repeater controller’s edge con-
nector is to be connected to the squelch point
if an open squelch goes more positive. The
minimum open squelch voltage to pin 7 is
approximately 2 volts DC (depending upon
the transistor used at Q-1). with a maximum
of 15 volts with R-1 at 10k and R-2 at 4.7k.
The maximum voltage unsquelched should
be below the transistor’s turn-off point, ap-
proximately .5 volts or less. If a point cannot
be located where the unsquelched voltage is
less than .5 volts, then a voltage divider resis-
tor, R-3, must be used. The value of this
resistor must keep the unsquelched voltage
less than .5 volts and at the same time main-
tain about 2 volts or more with the squelch
open. If R-7 is used, the voltage must be
measured at the point where R-7, R-1, and
R-2 are connected. A resistance substitution
box can be used to quickly find the correct
value.

If a point i1s located that goes low in the
unsquelched state, then connect it to pin 6 of
the edge connector. It smusrbe noted that this
point must go to a true logic low and not-
merely an off state. Also, with the receiver
squelched, the voltage at this point may have
to be equal to or higher than the operating
voltage of the repeater controller logic cir-
cuitry to work properly. Diode CR-1 1s used
to prevent any possible squelch voltage in the
radio from appearing on the repeater con-
troller board.

Capacitor C-6 can be used to initiate a
slight turn on delay of the transmitter. I found
that using a 2.2 to 4.7 uF tantalum capacitor
works well, while using a value of R-1 ac-
cording to the unsquelched voltage. A higher
unsquelched voltage will require more resis-
tance. The value of R-2 can also be altered to
attain a slight delay in the turn-off of Q-1.
Various values of R-1 and R-2 can be used to
keep fast noise bursts from inadvertantly key-
ing up the repeater, while at the same time
keeping fluttering signal from a stuck micro-
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phone from resetting the time out timer. For
critical times a diode should be used between
the edge connector input and R-1.

If a delay 1s not desired, use a small value

decoupling capacitor such as .001 for C-6. To
key the transmitter by COR only, set DIP
switch 1 OFF (or OPEN) and DIP switch 2
ON (or CLOSED). It makes no difference
whether diodes CR-4 or CR-5 are used, as
that section is programmed out via the DIP
switch settings. The nominal HOT time is
usually 2.5 seconds, and can be set by turning
DIP switch 3 ON (or CLOSED) and 4 OFF
(or OPEN). or vice-versa. For 5 seconds.
turn switches 3 and 4 OFF (or OPEN), and
for 1.75 seconds turn switches 3 and 4 both
ON (or CLOSED).
*Voice Actuated Transmit (VOX). VOX
Keys the repeater’s transmitter by the pres-
ence of voice coming from the receiver. A
direct connection to the receiver’s squelch
circuitry is not necessary, unlike using the
COR.

The VOX circuitry on the Repeater Con-
troller board allows a repeater to be activated
by using the unsquelched audio output of the
receiver. The main disadvantage of this is
that the first syllable is sometimes lost in the
transmitter keyup. A longer hold-over timer,
typically 5 seconds, is also necessary to pre-
vent the loss of transmitter dropout in long
pauses or low volume in the voice of the
talker.

These minor disadvantages can be over-
looked if a repeater is necessary in temporary
or emergency conditions. Nearly any two
radios of any frequency or band can be quick-
ly connected together as a repeater with the
repeater controller board, as long as one has
an external speaker output and the other has
an external mike and PTT input.

Connect the receiver’s external audio out-
put to pin numbers 13 (repeat audio in) and 14
(VOX audio in) of the repeater controller’s
edge connector. Turn the receiver’s volume
control to one-third to one-half open to assure
uniform frequency response. Adjust the
VOX pot (inside pot) so that the transmitter
keys on a medium volume speaking voice and
stays keyed on a medium to normal volume
speaking level. Some experimentation might
be necessary to attain the best adjustment
without false keying.

The hold-over timer should be set to the
users’ talking habits, usually from about 3 to
5 seconds. For VOX applications, set DIP
switch 1 to ON (or CLOSED) and DIP switch
2 to OFF (or OPEN). DIP switches 3 and 4
should be OFF (or OPEN) for a HOT time of
3 seconds. For a HOT or 2.5 seconds turn 3
ON (or CLOSED) and 4 OFF (or OPEN), or
vice-versa.

*Private Line™ (PL). PL is a Motorola trade-
mark used by hams to denote Continuously
Tone Coded Squelch System (CTCSS) or
“‘subaudible’ tones. These tones, ranging
from 67 to 250 Hz, are neither sub-audible
nor assure a “‘private line”’. They are most
often used by businesses, government agen-
cies, and other users of shared frequencies
to eliminate unwanted channel talk from ad-
jacent users. Each business uses a differ-
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Fig. 3. Positive of circuit board layout.

ent *‘tone’’, has its own subaudible encoder
and decoder within each radio, and transmits
the ““tone’’ continuously when the transmit-
ter 1s on.

The CTCSS is used in all UHF business
repeaters which allows even a dozen busi-
nesses (0 share a common repeater. Since
each business has a different **tone’’, an indi-
vidual user hears only units of his business
except when monitoring the channel. Mom-
toring the channel is usually accomplished by
ungrounding the button on the back of the
microphone or by a switch on the radio front
panel or control head.

The Repeater Controller board is designed
to use the logic output from a CTCSS decoder
and enable the repeater transmitter to be
turned on. When using CTCSS in a repeat-
er system, the COR circuitry must also
be used to detect a carrier. Together they
assure a high degree of immunity from
noise and unwanted signals from keying
the transmuitter.

Pin numbers 8 and 9 on the edge connector
are used for the CTCSS logic interfacing.
If a detected CTCSS causes the decoder
output to go high, connect it to edge connec-
tor pin 9. This input will accept from 0 to .5
volts as a logic low and 2 to 15 volts for a
logic high. If a detected CTCSS tone causes
the decoder output to go low, use pin 8.
Remember that in some cases the working
voltage of the Repeater Controller board may
have to be equal to or less than the undecoded
quiescent state of the CTCSS decoder output.
Diode CR-2 15 used to protect the Repeater
Controller board from any possible higher
voltages present in the CTCSS decoder
circuitry.,

When using CTCSS, DIP switches 1 (COR
Enable) and 2 (PL/VOX/Burst Enable) must
both be OFF (or OPEN). Also, diodes CR-4
and CR-5 must be removed from the Re-
peater Controller board.

Although only a few amateur UHF re-
peaters utilize CTCSS, and even fewer on
VHF use it, most commercial ham equip-
ment manufacturers are incorporating
programmable CTCSS encoders as standard

features in their newer radios. With the
growing numbers of UHF repeaters appear-
ing on a limited number of frequencies, the
expanded use of CTCSS decoders in amateur
UHF repeaters will no doubt become more
prevalent.
*Tone Burst. This 1s a simple method for
enabling a repeater, either after it has not
been used for a certain time, orto “‘revive’’ it
after it has been turned off. Any type of tone
or tones can be used, as long as they can be
decoded into a logic condition. Most often
used are “‘audible’’ single tones ranging from
750 to 2500 Hz., or a DTMF digit or digits.
To incorporate the use of tone burst to
enable a repeater with the Repeater Con-
troller board, the COR circuitry must first be
used. The logic output from the burst decoder
must be connected to either pin 9 (logic high
when decoded) or pin 8 (logic low when de-
Continued on page 41

Interconnection Notes

1. If VOX is used to key the transmit-
ter, connect receive audio to both pins
13 (rpt audio in) and 14 (LM-386 input/
VOX driver).

2. If the radio’s receiver speaker out-
put is used for repeat transmitter audio,
then some type of load must be used. If
the internal radio speaker is discon-
nected, then use either an external
speaker or a 10-Ohm resistor (R-5) on
the PC board.

3. If using VOX, the LM-386 output
MUST either be terminated with a 10-
Ohm resistor on the PC board (R-4) or
an external speaker.

4. The voltage regulator, MC-7812, is
necessary only when using the VOX or
if the input voltage is more than 14
volts. It can also be omitted if using
VOX and a regulated voltage from 10-
12 volts is available from an external
source. The logic will work anywhere
from 5 to 14 volts. The maximum work-
ing voitage for the LM-386 is 12 volts.




HF Equipment Regular SALE
IC-761 HF xcvr/SW rcvr/ps/AT ...... 249900 2149

HM-36 Scanning hand microphone 44.50
SP-20 Ext speaker w/audio filter .. 149.00 139%
FL-101 250 Hz st IF CW filter ..... 69.95
FL-53A 250 Hz 2nd IF CW filter .... 108.00 99
FL-102 6 kHz AM filter .............. 56.00

IC-751A S-band xcvr/.1-30 MHz rcvr 1649.00 1399
PS-35 Internal power supply ....... 199.00 179%

FL-32A 500 Hz CW filter (Ist IF).... 66.50
FL-63A 250 Hz CW filter {1st IF).... 54.50
FL-52A 500 Hz CW filter {2nd IF)... 108.00 99%
FL-53A 250 Hz CW filter (2nd IF)... 108.00 99%
ISR, R e e 3525
FL-70 2.B kHz wide SSB filter ...... 52.00
RC-10 External frequency controller  39.25

IC-745 9-band xcvr........ CLOSEQUT 1049.00 899%

IC-735 HF transceiver/SW revi/mic 999.00 329"‘"
PS-55 External power supply....... 199.00 179%
AT-150 Automatic antenna tuner ... 445.00 349%
FL-32A 500 Hz CW filter ........... 66.50
EX-243 Electronic keyer unit....... 56.00

UT-30 Toneencoder ............... 17.50

Other Accessories Regular SALE
IC-2KL 160-15m solid state amp w/ps 1999.00 1699
PS-15 20A external power supply..... 169.00 154%
PS-30 Systems p/s w/cord, 6-pin D|LIE 299.00 269%

MB Mobile mount, 735/751A/761A... 2450
SP-3 External speaker ................ 61.00
SP-7 Small external speaker .......... 49.00
CR-64 High stab. ref. xtal for 751A.... 63.00
PP-1 Speaker/patch.................. 179.00 164%
SM-b Desk microphone ............... 44 95
SM-8 Desk mic - two cables, Scan..... 78.50

SM-10 Compressor/graph EQ, 8 pin mic 136.25 124%
AT-100 100W 8-band auto. antenna tuner 445.00 3894
AT-500 500W 9-band auto. antenna tuner 559.00 489%
AH-2 B-band tuner w/mount & whip 625.00 549%
AH-2A Antenna tuner system, only.... 495.00 429
GC-5 WorldeloeR ..o vvoass ciinviian 91.95 89%

VHF/UHF base multi-modes Regular SALE
IC-275A 25W 2m FM/SSB/CW w/ps 1199.00 1049
IC-275H 100W Zm FM/SSB/CW...... 1389.00 1229
IC-475A 25W 440 FM/SSB/CW w/ps 1399.00 1249

Order Toll Free: 1-800-558-0411

ICOM

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

... CLOSEOUT 979.00 749%

115.00 104**
99.50

CLOSEOUT 1399.00 989%

IC-471A"

Z25W 430-450.
PS-25 Internal power supply..........
AG-1* Mast mounted preamplifier . ..

IC-471H* 75W 430-450 ...
PS-35 Internal power supply.......... 195.00 179%
AG-35° Mast mounted preamplifier 95.00

| *Preamp $995 with 471A or 471H Purchase |
Accessories common to 271A/H and 471A/H

SM-6 Desk microphone ......ccovvvens 44.95
EX-310 Voice synthesizer ............. 46.00
1S-32 CommSpec encode/decoder.... 59.95

UT-15 Encoder/decoder interface... 14.00
UT-15S UT-158 w/TS-32 installed..... 92.00

VHF/UHF mobile multi-modes Regular SALE
IC-290H 25W 2m SSB/FM CLOSEOUT 639.00 549%
IC-490A 10W 430-440..... CLOSEOUT £99.00 399%

VHF/UHF/1.2 GHz FM Regular SALE
IC-27A Compact 25W 2m FMw/TTP mic 429.00 379%
IC-27H Compact 45W 2m FM w/TTP mic 459.00 399*
IC-37A Compact 25W 220 FM, TTP mic 499.00 439*
IC-47A Compact 25W 440 FM, TTP mic  549.00 489%

PS-45 Compact 8A power supply... 139.00 129%
UT-16/EX-388 Voice synthesizer ... 34.99
SP-10 Slim-line external speaker... 3599
IC-28A 25W 2m FM, TTP mic ......... 459.00 399*
IC-28H 45W 2m FM, TTP mic ......... 489.00 429%
IC-38A 25W 220 FM, TTP mic......... 489.00 429%
IC-48A 25W 440-450 FM. TTP mic.... 489.00 429%
HM-14 Extra TTP microphone ...... 5550
UT-28 Digital code squelch......... 37.50
UT-29 Tone squelch decoder....... 43.00
HM-16 Speaker/microphone....... 34.00
IC-900 Transceiver controller......... 589.00 529%*
UX-29A 2m 25W unit ....ee........ 295.00 269%
UX-29H Zm 45Wunit .....enn...... 339.00 309%*
UX-39A 220MHz 25W unit ......... 349.00 319%
UX-49A 440MHz 25W unit ......... 339.00 309%
UX-59A 6m 10W unit .............. 339.00 309
IC-3200A 25W 2m/440 FM w/TTP.... 599.00 529%
UT-23 Voice synthesizer............ 3499
AH-32 2m/440 Dual Band antenna ... 37.00
AHB-32 Trunk-lip mount ........... 34.00
Larsen PO-K Roof mount........... 20.00
Larsen PO-TLM Trunk-lip mount.... 22.00
Larsen PO-MM Magnetic mount.... 22.00
RP-3010 440MHz 10W FM repeater... 1229.00 1089
IC-1200 10W 1.2GHz FM Mobile ...... 699.00 629%

IC-1271A 10W ]| 2GHz SSB/CW Base 1229.00 1089
AG-1200 Mast mounted preamplifier 105.00

PS-25 Internal power supply ....... 115.00 104%
EX-310 Voice synthesizer,.......... 46.00
TV-1200 ATV interface unit......... 129.00 119%
UT-15S CTCSS encoder/decoder ... 92.00

RP-1210 1.2GHz 10W 99 ch FM xcwr 1479.00 1299
RP-2210 220MHz 25W repeater ...... 1499.00 1329

..I/RF__ -}{:’f_ Ri"- _
MasterCard
i VISA
= — .--"!“M,__ e

Hand-helds Regular SALE
IC-2A 2-meters........ 279.00 249%
IC-2AT with TTP....... 299.00 259%
IC-3AT 220 MHz, TTP 339.00 299%
IC-4AT 440 MHz, TTP 339.00 299
IC-02AT 2-meters..... 365.00 299%
IC-02AT/High Power 399.00 339%
IC-03AT for 220 MHz 44900 389
IC-04AT for 440 MHz 449.00 389*
IC-u2A Z-melers...... 299.00 269%
IC-u2AT with TTP..... 329.00 289
IC-ud4AT 440 MHz, TTP 369.00 329%

Accessories for micros - CALL §

IC-12AT 1IW 1.2GHz FM HT/batt/cgr/TIP 459.00 399%
A-2 5W PEP synth. aircraft HT.......... 499.00 449%
A-20 Synth. aircraft HT w/VOR......... 599.00 529%
Accessaries for all except micros Regular
BP-7 425mah/13.2V Nicad Pak - use BC-35 74.25
BP-8 B0Omah/B.4V Nicad Pak - use BC-35... 74.25

BC-35 Drop in desk charger for all batteries 74.50
BC-16U Wall charger for BP7/BPS............. 20.25
LC-11 Vinyl case for Dix using BP-3 ........... 20.50
LC-14 Vinyl case for Dix using BP-7/8 ........ 2050

LC-02AT Leather case for Dix models w/BP-7/8 5450

Accessories for IC and 1C-0 series Regular
BP-2 425mah/7.2V Nicad Pak - use BC35.... 47.00
BP-3 Exira Std. 250 mah/8.4V Nicad Pak .... 37.50
BP-4 Alkaline batlery case .........cccceeeunaea- 1525
BP-5 425mah/10.8V Nicad Pak - use BC35 58.50
CA-5 5/8-wave telescoping 2m antenna . 18.95
FA-2 Extra 2m flexible antenna .. 11.50
CP-1 Cig. lighter plug/cord tor BP3 or Dix.... 13.00
CP-10 Battery separation cable w/clip.. 22.50

DC-1 DC operation pak for standard mudels 23.25
MB-16D Mobile mtg. bkt for all HTs............ 2450
LC-2AT Leather case for standard models..... 5450
RB-1 Vinyl waterproof radio bag................ 34.95
HH-SS Handheld shoulder strap................ 1695
HM-9 Speaker miCrophone.......cceveeernrrsnns 47.00
HS-10 Boom microphone/headset............. 23.25
HS-10SA Vox unit for HS-10 & Deluxe only 23.25
HS-10SB PTT wnit for HS-10....... 23.25
ML-1 Z2m 2.3w in/10w out amplifier __SALE 99.95
$5-32M Commspec 32-tone encoder .......... 2995
Receivers Regular SALE
R-71A 100kHz to 30MHz receiver...... $945.00 799%
RC-11 Infrared remote controller.... 67.25
FL-32A 500 Hz CW filter .. .... bb6.50
FL-63A 250 Hz CW hiter [lst IF] 54 50
FL-44A SSB filter (2nd IF)............ 178.00 159*
EX-257 FMURIE......oivareracsensonse 2.5
EX-310 Voice synthesizer ............ 46.00
CR-64 High stability oscillator xtal 63.00
SP-3 External speaker.. erss - DEDD
CK-70 (EX-299) 12V 0C uptlun ...... 12.25
MB-12 Mobile mount .. 24.50

R-7000 25MHz to 2GHz scan revr ... 1099.00 949%

RC-12 Infrared remote controller.... 6725
EX-310 Voice synthesizer ............ 46.00
TV-R7000 ATV unil.........coovunreee. 131.95 119%
AH-7000 Radiating antenna ......... 89.95 (5)

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

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

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

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

In Wisconsin fnutﬂd’a Milwaukee Metro Area)

1-800-242-5195

AMATEUR ELEGTRONIC SUPPLY.

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

AES® BRANCH STORES
ORLANDO, Fla. 32803 CLEARWATER, Fia. 34625 LAS VEGAS, Nev. 89106 CHICAGO, lllinois 60630

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

Ohio WATS 1-800-362-0290

Outside 1 _200-321-3594

621 Commonwealth Ave.
Phone (305) 894-3238
Fla. WATS 1-800-432-9424

Plonde 1-800-327-1917  No Nationwide WATS

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

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

Quiside 1.800-634-6227 15 min. from O’Hare!

Associate Store

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

AUTOMATIC ANTENNA MATCHER ®

FOR ALL S.S.B. RADIOSBS »
“ONE ANTENNA 100 KHZ. TO 200 mMHz."¢?

MAXCOM has made Global Communications Simpfe!f! <
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The world’s most wanted micro-
phone, the Astatic Silver Eagle, is
now available as a limited edition
desk and table lamp. This elegant
conversation piece, handcrafted
from quality production parts at
the original Ohio factory, comes
complete with chrome finish base
and maoving switches {no micro-

L=

LEADS= LIGHT WRIGHT

TEN MODELS:
> element).
phone elemen 150 WATTS TO 10,000 WATTS ﬁér
| b L TN B : > &
Quantities of this unique conversa- §288. TO $1,998. o &
NS V.5

tion piece are limited. Order now for ]
delivery before the holidays. Please |
send vour name and street address,

VSWR 1.5:1 Pﬁ‘a 4° piva vyman
OR LESS ?4'- ,&é ELIA::HTY

plus money order for $88.00 (includes \OP o
shipping and insurance — Ohio resi- G G o-( ¢-I. MOST MODELS
dents add $5.28 sales tax) to: 4’9?2} e?. K
< o* < [ ma)xcom:|
e A S - VU \Q‘) )_;L‘E?h@‘@ ’._J -.‘—L_._._. .. D
e e - & s oy o
CTI .:\Stﬂti': farh farrp il e the ol @4 ¥ 1.:‘ ii'_'__
- 5 Sifrer F:uu,l'.-”;_i_ryrlm e 3 _-____
Lﬂ"ELtDr Lamp \r¢ EGL o Absolutely no tuning with 1.'-! MAXCOM systern
PO, Box 120 ¢¢ 2;!‘ "9 Simply connect, dial your frequency and talk
-'li. That's i, just TALK

“onneaut. OH 4403(
Conneaut, OH 44030 OVER 4000 MAXCOM STATIONS WORLD WIDE

MAXCOM, INC. BOX S02, FT. LAUD., FL.33302
S05-527-656172 @tl-u Mas

NO MOVING PARTE-INBTANT MATCHING-50 OMM INFUT=- LOW NOISE-NMO CONTROL

Write tor information about the
new Silver Eagle Plus microphone

r

COMMERCIAL- AVIONICS- SOLID BTATE- DIFOLE~ LONG WIRE=- MILITARY= -lllh‘lj

~ALITVAD ~ALLNVHYND WY3L JAld ~BLLILVM ODO'0)F OL BLIVM OOE -ADNBIDId4T LEFHDIH ~HNILVYAY

com, Ine
THE BOTTOM LINE: "MAXCOM WORKS" J

with 1-kHz tone. ; CIRCLE 101 ON READER SERVICE CARD

CIRCLE 237 ON READER SERVICE CARD

; - | rl: ..:::: = . | 1 l-q' 1 ; ': l 'III
E T ? o 'j § i
s ‘

71 Meadow Road, New Castle, Del. 19720 302-328-7728
Factory Authorized Dealer! 9-5 Daily, 9-8 Friday, 9-3 Saturday

AEA ¢ ALINCO « AMERITRON ¢« CUSHCRAFT ¢« ICOM
e KANTRONICS « KENWOOD ¢« MOSLEY « SANTEC
e TELEXHY-GAIN e TENTEC  YAESU* AND MORE!

Largelnventnrv Daily UPS Service 800 441 - ?008 Katherine, KA3IYO
F e | -

New Equipment Order & Pricing

Prices are subject to change without notice or
obligation. Products are not sold for evaluation.

NO Sales Tax in Delaware! one mile off 1-95
SERVICE, USED GEAR INFO: 302-328-7728

Rob, WA3QLS

o |

! IRCLE 233 ON READER SERVICE CARD
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coded). Use the same logic levels and con-
nection as explained in the paragraph under
P

DIP switches 3 (COR ENABLE) and 4
(PL/VOX/Burst Enable) must both be in the
OFF (or OPEN) position. Diode CR-5 must
be used on the repeater controller board, and
remove diode CR-4 (from VOX amp output).

To enable the repeater, a carrier must first
be detected by the COR circuitry. A tone
burst must then be detected to “‘start’” the
repeater. Once the repeater is enabled, it will
stay active as long as a carrier is detected
within the time envelope of the time out timer
(TOT). Every ume the beginning of a carrier
is detected by the COR, the TOT is reset to its
maximum time. Once the TOT times out, a
tone burst must be used again to enable the
repeater.

Although very few repeaters can be found
with tone burst access, Its use may reappear
again with the advent of closer repeater lo-
cation spacings. When mobiles of one re-
peater inadvertantly key up another repeater,
the implementation of tone burst can help
¢ase matters. Since most radios now have
DTMF encoders, almost no one will be ex-
cluded from using the repeater. The tone
burst can easily be a single DTMF digit or a
“stretched”” DTMF digit to enable a re-
peater. This can be accomplished by simply
using two inexpensive NE-567 tone decoder
ICs or, for about $12, a single IC DTMF
decoder such as the SSI-202 can be used.

Different variations can be used to enable
repeaters. For example, to eliminate repeater
kerchunking, the standard COR circuit can
be used, and the VOX circuitry on the Re-
peater Controller board added. Use diodes
CR-4 and CR-5 on the board, and take the
output from the repeater’s receiver speaker
and connect it to pin 14 of the Repeater Con-
troller’s edge connector. Any other receiver
output source can also be used if it unsquelch-
es upon the receipt of a carrier. Adjust the
VOX level as explained in the paragraphs in
the VOX section.

In doing this, the VOX will logically func-
tion as a ““tone burst’’, so a detected carrier
and part of the person’s first syllable is neces-
sary to enable the repeater. As long as the
beginning of a carrier is detected within the
TOT s time envelope, the repeater will func-
tion as a standard COR repeater. After the
TOT has timed out, merely keying or ker-
chunking a mike is not sufficient to make the
repeater transmit because some type of audio
is also required.

Using the Repeater Controller

Once the Repeater Controller board is test-
ed, its plug-in edge connector and DIP switch
programming allow great versatility, It can
be used 1n a 100-Watt commercial repeater
with PL. and one minute later be used as an
emergency repeater with 2 HTs using VOX.

This particular PCB and its predecessors
are being used for links, commercial and
government two-way radio repeaters, and
voling receiver arrays. We recently used the
Repeater Controller board for the CPRA
145.47 repeater with three voting receivers.

DIP Switch Settings

Switch ON = Closed, and Switch
OFF = Open.

DIP SW-1

OFF: Enables pin 13 (COR) to NOR
gate, so the COR input must be used
for transmit. Use edge connector pin 6
if COR goes low, and edge connector
pin 7 if COR goes high.

ON: Disables the COR input to the
NOR gate and holds it low, allowing pin
12 (PL/Tone Burst/VOX) to initiate
transmitter keying.

DIP SW-2

OFF: Enables pin 12 to NOR gate.
The PL/Tone Burst allows TX keying
when COR is activated. Use edge con-
nector pin 7 if PL/Burst goes high, and
pin 8 if PL/Burst goes low. If using Tone
Burst, diode CR-5 must be used and
CR-4 must be taken out. If using PL,
diodes CR-4 and CR-5 must be out. For
VOX only, use CR-4, take out CR-5,
and do NOT use any connections to
edge connector pins 7 and 8, and use
LM-386 audio input to edge connector
pin 14.

ON: Alliows COR only to be used.

Each voting receiver keys its respective UHF
link transmitter through a repeater controller
PC board. A stuck mike or receiver failure at
one remote voting site cannot tie up or inhibit
the voter at the repeater site because of the
timeout feature.

Incorporating the VOX feature was in-
spired by Tim Shingara WB3EYB who, as an
officer in the Civil Air Patrol (CAP), needed
a method to quickly set up an emergency
repeater in remote areas. This had to be ac-
complished with existing equipment without
transporting radio racks, power supplies,
batteries, and a duplexer. My repeater con-
troller board enabled them to do just that, and
passed its final test in July, 1986 at a CAP
ranger camp at Hawk Mountain, Pennsylva-
nia, near Allentown.

Since the Hawk Mountain campsite is 60
miles away from the Harrisburg CAP re-
peater, Tim decided to set up a repeater on
that frequency pair, to accommodate the Har-
risburg CAP members who have both rock-
bound and synthesized radios on that fre-
quency. At that distance neither repeater
would interfere with each other.

A repeater was set up using 2 ICOM 02AT
HTs, and placed in a jeep parked at the top of
the mountain. Both radios and the repeater
controller board were connected to the jeep’'s
battery. Two separate antennas were used—
the vehicle’s antenna on top of the roof was
connected to the radio used as a receiver. A
portable ground plane antenna was set up
about 20 feet away and connected to the HT
being used as the transmitter.

Since the CAP repeater frequencies are far
apart— 148 MHz for transmit and 143 MHz

for receive, virtually no desense from the
antennas occurred when using 2 Watts from
the transmitter. Some noise problems were
encountered with both radios lying in the
front seat beside each other, but this was
quickly resolved by putting one radio on
the back seat. Repeater performance was
excellent.

The only real difficulty was educating
some of the users, making them realize that
this was an emergency repeater, and that their
voice activated the transmitter, (as opposed to
COR on the repeater back home). Once they
grasped the concept all went fairly well, con-
sidering the 02AT takes almost a half second
to lock in the VCO and transmit.

It is surprising how well VOX will work
with some radios with electronic switching,
where transmitter turn-on is nearly instanta-
neous. Only a fraction of the first syllable 1s
lost, and with some receivers, the initial
“‘thump’’ of the squelch opening i1s enough to
key the transmitter without detecting voice.
Other radios with computer controlled
VCOs, however, take up to a half second for
their transmitters to turn on, so try to avoid
these as transmitters if possible. If they must
be used, the HOT should be set to at least 5
seconds.

One of the arrangements I have made for
a portable VOX repeater is simple and even
somewhat crude, using my 2AT and another
ham's 2AT or 02AT. I wired up a 15-pin edge
connector for the board and used double-sid-
ed tape to attach a 2-inch speaker. A 10-inch
shielded cable was soldered to the edge con-
nector and a plug for transmitter audio and
PTT was attached to the other end. An-
other shielded cable, about 25-feet long,
was also soldered to the edge connector, and
a plug attached for speaker audio from the
other HT.

I attached the bare repeater controller
board and edge connector to the *‘transmit-
ter’” HT with a rubber band. The ground wire
from the repeater controller is attached to an
alligator clip and clipped to the HT's BNC
connector for ground. For the B+ wire, a
small alligator clip is attached and clipped to
the bottom of the HT's battery case, on the
small battery charger contact screw. The
small speaker taped to the edge connector
puts a load on the repeater receiver’s audio
output. It also allows monitoring of the re-
ceiver to set proper transmitter audio levels
via VR-1 and VOX threshold via VR-2.

On 2 meters, I use each radio’s *“‘rubber
duck’’ antennas, and since there is no duplex-
er. vertical separation must be used to mini-
mize receiver desense. With about 15 feet
vertical separation, and using low transmitter
power (about 300 mW.), very good results
should be obtained if both radios are located
somewhat high above the ground. For better
results, higher power can be used, and an
extension wire to the repeater’'s “‘receiver’’
radio must be used to allow better physical
separation. The vertical and horizontal anten-
na separation, the distance between the two
radios, and the amount of transmitter power
used primarily determine the efficiency and
range of this type of repeater.
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Several rules of thumb should be observed
if such a portable repeater is used:
*The Repeater Controller board should be
closest to the transmitter but not directly adja-
cent to the antenna to avoid RF interference
problems. Since audio is taken from the **re-
ceiver's’’ speaker output which is of a very
low impedence, there is less chance of rf

interference as compared to the higher trans-
mit audio input impedence.

*Do not set the receiver's squelch at
threshold—set it at least 1/8 of a full turn past
threshold to compensate for battery drain and
possible interference that could inadvertently
key the transmitter. Since transmitter audio is
taken from the speaker amp, keep the volume

Variable Resistors

Miscellaneous Hardware

Resistors

Quantity Description

2 10 Ohm, 1/4 Watt
2 1k, 1/4 Watt

1 2.2k, 1/4 Watt

1 4.7k, 1/4 Watt

8 10 k, 1/4 Watt

1 220k, 1/4 Watt

3 1 Meg,1/4 Watt

1 4.7 Meg, 1/4 Watt
3 Select values, if used

PARTS LIST FOR THE REPEATER CONTROLLER BOARD

Where Used

R-5,6

R-19,20

R-17

R-2

R-1,4,7,8,11,15,18,21

R-14

R-9,10,13

R-16

R-3 = COR Voltage Divider
R-11 = TX Key on audio line
R-12 = TX audio low pass filter

VR-1, VR-2 10k, PC Mount
Capacitors
Except where noted, all capacitors are ceramic monolithic, in microfarads, and rated 16
volts or more.
Quantity Description Where Used
3 .001 ceramic monolithic or disk C-2,15,18
5 .01 ceramic monolithic C-4,89,14
3 .1 ceramic monolithic C-1,11,13,16
1 2.2 tantalum C-19
1 4.7 tantalum C-7
2 22 electrolytic C-3,5
1 22 tantalum C-10
1 100 electrolytic C-17
3 select values, if used (seetext) C-6 COR delay
C-12 Low pass filter
C-20 LM-386 gain
Transistors
Q-1t0Q-4 2N2222 or 2N3904
Q-5 2N2222 or 2N2904 transmitter keyup, 100 mA or less, 2N3053 for
100 mA to 750 mA
Diodes
CR-1t0 CR-5 1N4148 or equivalent
Integrated Circuits
IC-1 4001 Quad NOR gate
IC-2 555 timer (or C555 CMOS Version)
IC-3 555 timer (or C555 CMOS Version)
IC-4 LM-386 400-mW audio amp
Voltage Regulator ~ MC-7805 to MC-7812, if needed (see text)
Switches
SW-1 SPST, miniature, toggle (Power On), PC mount, optional
SW-2 SPDT, with middle position off, miniature, toggle
(PTT/OFF/TEST Tx)
PC mount, vertical mount or 90-degree mount
DIP SW DIP Switch, PC-mount, 4-Position

2 Miniature LEDs, PC Board, Edge Connector, IC sockets if desired.
A commercially manufactured, drilled and plated PC Board can be ordered from KA3AAQ,
John K. Nally, 2934 Banks St. Harrisburg PA 17103, for $ 8.00 each, including shipping.
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control at 1/3 to 1/2 open to assure linear
frequency response.

elUse CMOS 555 tumer ICs on the repeater
controller board to minimize battery drain,
and even clipping the resistors (R-19 and
R-20) to the 2 LEDs will reduce drain fur-
ther. A high capacity battery such as the BP-8
in both radios extends repeater life.

*The use of external antennas always works
better, but vertical and horizontal separation
may have to be increased. An excellent com-
promise IS using quarter wave antennas on
top of the HT's instead of rubber ducks. Verti-
cal separation between antennas considerably
out-performs horizontal separation when
comparing performance versus actual dis-
tance between them.

*[f using VOX, keep in mind that the operat-
ing voltage of the LM-386 determines its
maximum audio output. and therefore deter-
mines the turn on of transistor Q-2. If battery
power is being used, allow sufficient
threshold to compensate for lower battery
voltage by turning up VR-2 to more than its
turn-on point,

o A UHF repeater of this type also performs
well, and the same cables and connectors can
be used if the same manufacturer’s radios are
being used. Since the frequency spacing be-
tween receive and transmit is relatively larger
than on 2 meters, receiver desense may be
less of a problem.

eSince. in all practicalities. an IDer can’t be
used in such a portable configuration, don’t
forget to ID the repeater.

A low-cost portable repeater can be con-
structed in a small plastic or metal carrying
case. Although a metal one is ideal. a plastic
one can be used if the HTs are mounted on a
metal plate, with grounding braid attached to
the HT 's antenna connector for a good com-
mon rf ground. Each radio should be covered
in its own metal housing such as an aluminum
chassis for rf isolation. Keep all wires as
short as possible, and use shielded wire for
the power supply and repeater controller
PCB connections.

An even better “‘portable’” repeater con-
figuration can be set up by connecting two
separate vehicle-mounted mobile rigs to-
gether. The same rules should apply, but
better performance can be expected be-
cause of better selectivity in mobile radio
receivers, an excellent ground plane for
vehicle-mounted antennas, and higher trans-
mitter power. If sufficient distance between
the cars cannot be achieved and receiver
desense occurs, then transmitter power
should be lowered.

Since a mobile radio has room for accesso-
ry interfacing, a connection to the squelch
circuitry for COR can be located and tied into
an accessory jack. This can be used to acti-
vate the transmitter rather than VOX, and
make it sound much like a commercial re-
peater.

Keeping a spare repeater controller board
in the shack can be a lifesaver if the club’s
repeater logic dies. In the meantime, it can be
used for links, other emergency uses, and
even for setting up a portable repeater to link
home area hams visiting a distant hamfest. i



ASTRON

CORPORATION

9 Autry
irvine, CA 82718
(714) 458-7277

ASTRON POWER SUPPLIES

* HEAVY DUTY = HIGH QUALITY = RUGGED = RELIABLE »

SPECIAL FEATURES

e SOLID STATE ELECTRONICALLY REGULATED

e FOLD-BACK CURRENT LIMITING Protects Power Supply
from excessive current & continuous shorted output

e CROWBAR OVER VOLTAGE PROTECTION on all Models
excep! RS-3A, RS-4A, RS-5A.

* MAINTAIN REGULATION & LOW RIPPLE at low line input
Voltage

» HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE

 THREE CONDUCTOR POWER CORD

* ONE YEAR WARRANTY = MADE IN US.A.

PERFORMANCE SPECIFICATIONS

* INPUT VOLTAGE: 105-125 VAC

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

* RIPPLE Less than 5mv peak to peak (full load &
low line)

« Riso available with 220 VAC input voltage

MODEL RS-50A

MODEL RS-50M

MODEL VS-50M

RM SERIES 19”7 X 9% RACK MOUNT POWER SUPPLIES
Continuous ICS" Size [IN] Shipping
MODEL Duty (Amps) (Amps) HxWxD Wi, [Ibs.)
RM-12A 9 12 5% x 19 x Bl 16
RM-35A 25 35 5% x 19 x 12% 38
RM-50A 37 20 2% X 19 X 12'%2 20
* Separate Volt and Amp Meters
RM-12M 9 12 B x 19 x Bl 16
RM-35M 25 35 5% x 19 X 12% 38
MODEL RM-35M RM-50M 37 50 5% x 19 X 12% 50
Continuous IC8" Size [IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wi, (Ibs.)
RS-3A 2.5 3 3 x 4% x 5% 4
RS-4A 3 4 U x6ex9 5
RS-5A 4 5 3% X 6% X TY% T
RS-TA 5 T 3% x6%x9 9
RS-78 9 7 4 > T'% x 10% 10
RS-10A 1.5 10 4 X T% x 10% 1
RS-12A 9 12 42 x8X9 13
RS-12B 9 12 4 x T'% x 10% 13
RS-20A 16 20 5x9 x10% 18
RS-35A 25 35 2 X 11 X 11 27
MODEL RS-7A RS-50A 37 50 6 x 13% x 11 46
X Conlinuous ICS* Size [IN) Shipping
HS M SEHIES MODEL Duty (Amps) (Amps) HxWxD WL [Ibs.]
. ’ » Switchable volt and Amp meter
RS-12M g 12 4% xB8x9 13
o Separate volt and Amp meters
RS-20M 16 20 5 x99 x10% 18
RS-35M 25 35 5x 11 x 11 27
RS-50M 37 50 6 3
MODEL RS-35M ot L £
VS-M AND VRM-M SERIES * Separate VoIt and Amp Meters « Output Voitage adjustable from 2-15 volts » Current limit adjustable from 1.5 amps
to Full Load
T . v Continwous ICS* Size |IN) Shipping
MODEL Duty (Amps) (Amps] HxWxD Wt. [Ibs.)
@13.8VDC @10VDC @5VDC @13.8V
VS-12M 9 5 2 12 4% x8x9 13
VS-20M 16 9 4 20 X9 x 10% 20
VS-35M 25 15 7 35 SXHXM 29
VS-50M 37 ¥ 10 20 X 13% X1 46
» Variable rack mount power supplies
VAM-35M 25 15 7 35 % X 19 X 12'% 38
VEM-50M 37 22 10 50 9% X 19 X 12% o0
* Built in speaker
Continuous ICS" Size (IN) Shipping
MODEL Duty (Amps) Amps HxWxD Wi, (ibs.)
RS-7S 5 7 4 x 7% x 10% 10
RS-10S 7.5 10 4 x TV x 10% 12
RS-125 9 12 4% x8x9 13
RS-20S 16 20 55X 9 x10% 18

MODEL RS-125

*|CS—Intermittent Communication Service (50% Duty Cycle Smin. on 5 min. off)

CIRCLE 16 ON READER SERVICE CARD




Paul M. Danzer N111
2 Dawn Road
Norwalk CT 06851

Let the Computer
Steer Your Beam

Interface your standard five-wire
connected rotor with your VIC-20 computer.

H am radio and computers seem to go to-
gether. If you ask most hams how they
use their computer, they tell you they have
software that will figure out almost any cir-
cuit calculation with Ohm's Law, and proba-
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Fig. 1. Diagram of the rotor face.

bly how they can run RTTY and AMTOR or
Packet. Finally, they will say that someday—
someday when they get around to it—they are
going to tie their entire station together and
run it through the computer.

Well, someday arrived here at NIIIL. I just
couldn’t stand having my little VIC-20 sitting
around doing nothing most of the ume. 1
decided to put it to work, and direct control of
my triband antenna rotor was the result.

Start With an Analog Rotor

Like many other hams, I never bought a
deluxe rotor. For many years, I used several
identical models of an old standby, a five-
wir¢ connected rotor which I believe was
first produced by RCA with a model number
10W707, with a selling price of $29.95. Lat-
er, Radio Shack sold it under several num-
bers, ncluding 15-1220, at prices

rectangular pyramid with the top cut off, and
a face similar to that in Figure 1. In addition
to the manufacturer’s logo, there is a single
potentiometer control, and two small rectan-
gular lights that go on to indicate the direction
of rotation.

Although I selected this particular unit, the
modifications can be applied to several other
types of rotors controlled by a potentiometer
geared to the motor, as well as a differential
amplifier in the control head.

Since several hundred thousand of these
little beauties were sold, the manufacturer
must have had a pretty good design—and he
did. The basic circuit is shown in Figure 2.
When you turn the control pot R¢ on the front
panel the bridge circuit is unbalanced. The
differential amplifier senses the imbalance
and feeds back to drive the motor. Geared to

ranging from $39.95 to $60. I am told
that Alliance sold similar models. In
addition 1o the use of a S-conductor
cable, it can be recognized by a con-
trol unit that looks slightly like a
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Fig. 2. Basic circuit of the five-wire connected rotor.
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Fig. 3. The new bridge circuit.



LETTERS

Continued from page 9

yet, | have had my Spanish lan-
guage QSOs interrupted by irate
countrymen of mine who tried to
Insist that either | speak English or
get off the air.

But you should know that
nothing will change because the
great majority of traffic handlers
don’t want things to change, and
they are letting their directors
know about it in no uncertain
terms.

Before closing, | also wish to
say that in emergencies close to
home our repeaters seem to do a
pretty good job. The fellows who
keep those machines going, often
through great expense and a lot of
hard work, are to be congratulat-
ed. They have saved our reputa-
tion.

Fred Laun K3Z0

Nicaragua!

CUT WHAT?

If we are lamenting the loss
of the electronics gold mine

to the Japanese, we did that
to ourselves. Back in 1963, |
was employed by Univac and
| recall management showing
courteous Japanese business-
men our assembly line tech-
niques. We had to *“‘cut costs."” |
think the only thing we cut was
our throats.
Ben Alabastro WA2PXR
Frankfort NY

NO PROBLEM

Wayne's September editorial
comments that resident Novice
expert, Bill Welsh WEDDB, says
he hasn't seen anything to be hap-
py about, so far, about Novice li-
censing figures. Yet, in this same
Issue, your page 8 Novice statis-
tics indicate a sizeable increase in
new license applications. | agree
with this finding—our college
classes are packed to the hilt this
fall with the young and old wanting
to get their beginner amateur ra-
dio Navice voice-class ticket. Our
weekend classes have also been
a sellout, and we have more stu-
dents than our college classes
can hold.

| believe Mr. Welsh may not
be seeing the number of new
candidates because he has
not revised his outlook, nor his
curriculum, to the new style ama-
teur radio service. It's absolutely
true that the newcomer is an
appliance operator. It's also true
that our new students couldn’t
begin to create any type of anten-
na system out of wires around an
oatmeal container. However, the
new breed of students will know
all about packet, voice privileges
on repeater bands, and will have
good training on how to go on the
air properly with their new privi-
leges.

Our classroom sessions dazzle
students with laser lights to
illustrate propagation, containers
of water to describe electromo-
tive force, charged capacitors
showing the effects of short cir-
cuits, and many demonstrations
of equipment actually on the
air. It's a whole new teaching
game, and if we recognize that
most students want to become
communicators rather than elec-
trical engineers, the process
works fine.

Those organizations or individ-

uals that don't see anything
happening with Novice enhance-
ment simply have a preconceived
bad attitude about the whole idea.
Let's not spoil it for the rest of us
that are finding more students
than we can teach, and more
enthusiasm than we have seen in
many years. Yes, the numbers are
there!
Gordon West WBGNOA
Instructor,
Coastline Community College
Costa Mesa CA 92626

Continued on page 64

ENDS & ODDS

Ooops! October’'s Alden
Weatherfax review ended
on page 82—we neglected
to mention that on page 19.

Moving! Bilal's Isotron
Antennas for HF have
moved to 137 Manchester
Drive, Florissant CO 80816
(303/687-0650).

IRON POWDER and FERRITEPRODUCTS
AMID

Fast, Reliable Service Since 1963

Small Orders Welcome
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the motor is a second pot, Ry, and when the
motor drives the pot to balance the bridge
(and, incidentally, turn the antenna), the bal-
ance condition turns off the differential am-
plifier.

Note the terminal numbers 5, 2, and 3,
shown in the figure. If terminal 5 wasn't also
used for a motor voltage, you wouldn’t have
to touch the rotor at all, and all of the modifi-
cation would be in the control head. Howev-
er, as you will see shortly, a slight modifica-
tion has to be made in the rotor.

New Bridge Circuit

The new bridge circuit is shown in Figure
3. After modification, +9 volts is sent
through R1 and wire 3 to the pot, and the
other end of the pot goes to R2 and then to
zero volts. We are not using the term
“ground”’ since this “‘zero’’ point is tied to
the computer ground.

If you trace the printed circuit wiring in the
rotor control head, you see that terminal 2
goes through a small 100-Ohm trimpot to one
side of the original control pot, Rc. Cut the
PC wiring from both ends of the control pot
either with a small sharp knife or with a
rotary grinding tool. The center of the trim-
pot is already connected to one side of the
differential amplifier,

One end of the second trimpot goes to ter-
minal 3, and the other end to the control pot
Re. Cut the printed wiring both at terminal 3
and at Rc., so that the trimpot now acts as a
convenient connection point. It will later be
wired to the digital-to-analog (D/A) convert-
er (Figure 3).The voltage at terminal 2 now
varies with the position of Ry, and is com-
pared with the D/A output.

Fortunately, the rotor modification can be
made without major disassembly of the rotor.
The connecting terminal board on the rotor is
held on by a single nut (Figure 4). When you
remove the nut, the board drops out, and
behind is the wiring to pot Ry.

There are two wires connected to the cen-
ter terminal of the pot—remove them. sol-
der them together, and tape the connection
(Figure 5). Now add the jumper between
the center of Ry and one end—don’t waste
time trying to figure out which end is
which, since it doesn’t make any difference.
Replace the terminal board and its retain-
ing nut, and you're finished with the rotor
modifications.

The circuit I used is shown in Figure 6. It is
a very simple A/D converter, built on a Radio
Shack 176-170 experimenter’s breadboard.
There 1s not much precision involved, since
you can recalibrate the system in the comput-
er program. ICl1 is the actual A/D converter
and it i1s connected to the computer. IC2 is an
amplifier with R6 used to set the low voltage
limit (all **0"'s from the computer), and R6
the gain so that all **1"’s from the computer
produces the voltage swing needed by the
differential amplifier in the rotor control
head.

The output of the circuit is connected back
to point C in Figure 3. While I chose to build
my own A/D, there are several low- cost
microcircuits on the market which I could
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Fig. 4. The connecting rotor terminal board.

have used, However, I rarely have the pa-
tience to wait for long-distance parts and
therefore usually use only items locally avail-
able. If you're a more patient type, you might
look at the Signetics MC3410, listed for $9;
or the ADCO803, 0804, or 0805 that start
at $5.

Computer Connections

Since there i1s a VIC-20 in my ham shack, I
connected to it by way of the “‘user port.™
I'm told that the Commodore 64-series com-
puters use this same port with the same
modem as the VIC-20, so what follows
should also hold for the C-64 series. If you
own another computer there are several alter-
natives discussed later.

Figure 7 shows how to connect the A/D to
the VIC-20 user port. Again, on the basis of
“*use what you can get, "’ I took a Radio Shack
276-1551 connector and cut it down from 44
pins to 24 pins with a few strokes of a hack-
saw.

Put this connector face down on the bench
and count to the thirteenth pair of pins from
the left. Then, just to the right of this thir-
teenth pair of pins cut through the connector.
Pull out the thirteenth pair with needle-nose
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CONNECTED

Fig. 5. Rotor modification.

pliers and you now have a perfectly usable
24-pin connector,

Pin wiring is shown in Figure 7, with the
connections of pins A, C, D, E, F, H as
shown to the resistors in Figure 6. Note that
the omission of G is not a mistake. Notice
also that pins M and N are used. These go
through the little circuit in Figure 8 to the
rotor control head. The best reference for this
operation is a book called “*VIC-20 Pro-
grammers’ Reference Guide™, sold by Com-
modore.

If you look at the top of the printed wiring
board in the rotor control head, you see an
insulated arm connected to the shaft of the
control pot, Re. When you turn the pot, this
arm momentarily presses together the center
and outside of a *'U""-shaped assembly, that
in turn applies 120 volts (line voltage) to the
rotor control circuit. After this initial kick a
relay closes, which keeps the 120 volts
present until the bridge is balanced.

Since we are not going to mechanically
rotate Re, the circuit of Figure 8 substitutes
for the mechanical closure of the contacts.
The output of relay, RY1 is connected to the
center and outside of the **U""-shaped con-
tacts—be careful here, since you are now
fooling with 120 volts. I built the circuit on a
leftover piece of perf board, about 2 inches by
3 inches. I used a hot glue gun to melt glue
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Fig. 6. Schematic for connecting the D/A 1o the VIC-20 user port.
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KLM's KT-34XA TRIBANDER is the 2nd generation of a unique
new series of antennas designed to provide superior broadband
coverage on 20, 15, and 10 meters. The combination of lossless
linear loading and hi-Q air capacitors enables the KT-34XA to out-
perform all commercial available tribanders and meet or exceed
the performance of a conventional stacked monoband system.
The lower weight and windload of a single antenna mean reduced
tower and rotator requirements. Thus, overall system costscan be
kept to a minimum while enjoying the best of monobander-type
performance.

KLM's field proven KT-34A is the heart of the “XA" model. The
boom length of the “XA'', however, has been doubled, and one tri-
resonant and one full size 10 meter element have been added.
These changes increase the gain to 11-11.3dBd on 10M, 9-9.5dBd
on 15M, and 8.5-9 dBd on 20M. Two driven elements are used to
make the KT-34XA unusually broadbanded (a concept applied to
many KLM antennas). Gain is virtually flat across each band ex-
cept for 10 meters which has been optimized for the DX'er, 28-29
MHz. The chart shows the remarkable performance qualities of
the KT-34XA.

The KT-34XA's design represents the first major advancement
in tribander technology in over 20 years! The conventional traps,
coils, and capacitors have been discarded in favor of integral
linear loading and hi-Q air capacitors, all composed of aluminum
tubing. These give the KT-34XA a conservative power handling ca-
pability of 4 KW PEP and an unusually high level of operating effi-
ciency. Linear loading also makes full Y.-wave elements possible
on 15 and 10 meters, and brings 20 meters much closer to the de-
sirable %-wave than any conventional tribander.

MNIRAIBE ..

COMMUNICATIONS EQUIPMENT, INC.

KT-34XA
TRIBANDER

BROADBAND EXCELLENCE THAT

TAKES THE POWER

BANDWIDTHS:...14.0-14.350 MHz GAIN:........ 0. 8.5-9dB
21.0-21.50 MHz 9-9.5dB

28-29 MHz 11-11.3dB

WO o e e e 1.5:1 BOOM LENGTH:....32 ft.x3"0.D.
gAML | LN ) . 20dB/40dB TURN RADIUS:............ 2151t
FEED IMP.:. . ... .50 ohms w/balun leuLﬂAn ______________ g sq. ft.
BALUN:........ 3-60-4:1 SKW PEP WT.(LBS.):............... 75 Ibs
ELEMENT LENGTH:.........241ft. MAST:.......... 2" 0.D. (standard)

Mechanically, the KT-34XA has been built to survive the tough-
est weather conditions. All aluminum, including the boom, is
strong 6063-T832 alloy. All electrical hardware Is stainless steel.
Virtually indestructible "Lexan" insulators, just like those on
KLM's 40 meter 'Big Sticker," are used formounting the elements
and insulating them from the boom. KLM's 3-60 MHz 4:1 balun is
supplied for direct connection to any 50 ohm feedline.

P.O. Box 1000 « Morgan Hill, CA 95037
(408) 779-7363
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over the bottom relay wires and the wires
connecting to the contacts in the rotor, so that
when I forgot myself—and picked up the en-
ergized circuit—the glue kept me from any
shock. Again, the components here are not
critical. Almost any decent NPN transistor
will do, and if you cannot obtain a 9-volt relay
such as the Radio Shack unit shown, use a
5-volt unit with a series resistor.

Construction

The A/D converter was built on a experi-
menter's breadboard and the switching cir-
cuit on a piece of perfboard. Connection to
the computer is by way of a spare piece of
ribbon cable since no critical signal timing is
involved—just dc voltages.

Power was supplied by a pair of 9-volt
supplies—in fact, batteries work fine for a
short time. Notice that ground is never used.
Both batteries or power supplies connect to
the point labeled **0™" volts, and this point is
tied to the computer ground through the con-
necting cable.

The easiest way to calibrate the system is
in pieces. Don’t connect the computer and
disconnect the A/D converter from Point C
(Figure 3). Set up a variable voltage source
with either an adjustable power supply or
a 9-volt battery and a 1000-Ohm pot, to al-
low you to place a variable dc voltage on
Point C, positive to C, and negative to the
*0""-volt point.

Set the voltage to 0, plug the rotor control
head into the ac line, and carefully momen-
tarily short the “*U"’ contacts (Figure 8) with
an insulated jumper. The rotor will begin to
turn and continue turning after you have re-
moved the jumper. Finally, it will stop at one
end. Now, adjust the voltage at point C until
the front panel light goes out. This defines
one end point, that we will call **true north.™’
Measure and record this ‘‘true north"’
voltage.

Increase the voltage to 9 volts and again use
the insulated jumper for a second or two.
Again, when the rotor stops adjust the voltage
on C until the light (this time it will be the
other light) goes out. This is **wrong north.™
Measure and record the voltage.

Take the A/D converter, tie the input pins
(C, D, E, F, and H) to “*0"" volts, apply
power to it, and adjust R5 and R6 until the
output of the converter reads the same as that

I 15

12

i e S e

21

.

DIRECTION SCALE

Fig. 9. Rough calibration. ‘0"’ is true north.
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Fig. 7. Pin wiring.

measured for “‘true north.”” Next, connect
the input pins to +4.5 volts (it does not have
to be exact) and adjust RS and R6 to the
voltage of “‘wrong north.’” Repeat these
two steps until you produce both voltages.
Finally, hook the A/D converter to the com-
puter, load in the program, and retrim the
circuit by entering 0 degrees and 360 degrees
alternately at the keyboard. You will proba-
bly have to trim it up again when you con-
nect to the rotor control unit. Figure 9 illus-
trates these steps.

The system 1s set up to use 5 inputs, or
a 5-bit binary word. In binary this ranges
from all zeros (true north) to all 1s or a count
of 31 (the wrong north). From the number
scale O is set to north, near 7 is west, near 15
is south, and so on. The divisions are not
exact and the ideal would be to set the *‘all
ones’” or 31 to be a rotation just short of
““wrong south.”’

Incidentally, if this sounds confusing—or if
you feel that you have been going around in
circles—compare the rotor panel in Figure |
with the scale in Figure 9. The manufacturer
sets up the system to swing from south
through north and back to south. He also
supplies little paste-on labels so if you want to
mount the rotor 180 degrees rotated, as |
usually do, then the rotor will swing from
north through south and back to north. Since
I've found this much more convenient I set
this computer system up this way—you can
change it if you prefer.

Figure 10 explains the short program need-
ed for the VIC-20, and the program in
BASIC, is given in Figure 11. Step 45 is the

T™ie Tisntjing caplains the perpess =f safh program step of
Tigure 11.

iy IETE THE UEEN FORT TO OUTPUT

i SET THE DIFECTION [N CECEIE] FEOW THE EETEOARED, BMTORE
IT AN VALUE YA°
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70 11, TEEN WOUND [T OFF TO A WHOLE NUNBER
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L2 TELI} EYEF DOER BOT EXIEY [N TeE LISTING OF FIEAE 11,
BT T IfF THE PLACE TOU "OULL INEERT FIKE
CALTHRATION |OEE THE THET).
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OF AE A % HT MEEET SUekrE

L] MUT LOGIC "1™ OF »% VOLTH OF PIN N OF THE CEEN FORT
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iF¥ ToU WANT TO CHANGE THE DINECTION

Fig. 10. Program flow, in BASIC, for the
VIC-20.
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Fig. 8. Relay circuit to maintain current to

rotate the rotor until the bridge circuit is
balanced.

point to insert fine calibration. Depending on
how accurate you want to be, you might want
to write a short program which fixes any
errors in the A/D converter, although with a
beam that has a 15 or 20 degree beamwidth, it
hardly seems to pay. On the other hand, if
you have a lot of patience, you might elimi-
nate steps 20 through 45 and substitute a table
look-up of country prefix vs. direction. Any-
one with the patience to do this, please send
me a copy.

Although | used a VIC-20 and its out-
put port for the computer, the idea could
be adapted to other computers. The Apple
game port has four outputs, and by using
it in two banks, the same effect could be
obtained. Alternately, an AY-3-1015D
UART chip could be set up to accept RS-232
from any computer’s serial port, and the par-
allel output of the chip used for 5 bits of data
and one bit for control of the rotor 120-volt
contacts.

Other rotors can also be used—the basic
requirement is the ability to get into a pot on
the rotor and the differential amplifier on the
rotor control head.

Give it a try, and good luck. B

10 REM CORE PROGRAM BY Nlii
20 POKE 37138,255

30 INPUT "DIRECTION";A
40 B = INT(A/12)

>0 POKE 37136,B

60 POKE 37148,255

70 PRINT "“ON"®

80 FOR I = 1 TO 1000
90 NEXT I

100 POKE 37148,223

110 PRINT "OFF"

120 RUN 30

Fig. 11. The program listing for Figure 10.



New PK-232 Breakthrough

Six Digital Modes - Including Weather FAX
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AMATEdUR NET
$379.95 AEA RETAIL

Your home computer (or even a simple terminal)
can be used for radio data communication in six
different modes. Any RS-232 compatible com-
puter or terminal can be connected directly to the
PK-232, which interfaces with your transceiver.
The only program needed is a simple terminal pro-
gram, like those used with telephone modems,
allowing the computer to be used as a data ter-
minal. All signal processing, protocol, and
decoding software is in ROM in the PK-232.

The PK-232 also includes a no compromise
VHF/HF/CW modem with an eight pole bandpass
filter, four pole discriminator, and 5 pole post
detection low pass filter. Experienced HF
Packeteers are reporting the PK-232 to have the
best Packet modem available.

Operation of the PK-232 is a breeze, with
twenty-one front panel indicators for constant

A new software enhancement
makes the AEA PK-232 the only
amateur data controller to offer
six transmit/receive modes in a
single unit.

* Morse Code
* Baudot (RTTY)
* ASCII

* AMTOR

* Packet

* Weather FAX

status and mode indication. The 240 page manual
includes a “quick start” section for easy connec-
tion and complete documentation including
schematics. Two identical back panel radio ports
mean either your VHF or HF radio can be selected
with a front panel switch. Other back panel con-
nections include external modem disconnect,
FSK and Scope Outputs, CW keying jacks, and
RS-232 terminal interface.

The RS-232 connector is also used for attaching
any Epson graphics compatible parallel printer for
printing Weather Fax. Weather maps and satellite
photos, like the one in this ad, can be printed in
your shack.

Contact your local AEA dealer today for more
information about the one unit that gives you six
modes for one low price, the PK-232.

m Brings you the Breakthrough

2006-196th St. SW
Lynnwood, WA 98036
(206) 775-7373
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Dealer Ingquiries Invited

Hard to get
through on our
800 number?

Call bafore 10 a.m. or alter 5 p.m
or call one of our reguilar numbers
Il you pay for the call and order

we Il credit your order wiih §1

BEARCAT

100XL 16-channel handheid 169 95
ADOXLT 40-ch. BOO MHz 319 00
145X1L 16-ch. 10-band gg 45
175XL 16-ch with aircraft 154 95
S0XL 10-ch, handheld 120.00
210XW 1849 .95
UNIDEN

Radar Detectors Call
CB Radios all
SONY

2002 SWL Receiver 219 .95
2010 SWL Recewer 319 95
PANASONIC SWL CALL
COBRA CBs/RADAR DETECTORS
MIDLAND CBs CALL

WHISTLER RADAR DETECTORS

credid you S1 for the call

5355

With DISCOUNT Prices

Micro 2AT
Mini 2m Hangheld
Now In Stock

CICT51A ¢
HF Transceiver wilh:,
eneral Coverage Recemver

__- .—- mf'ﬂ— SE ERDreue

=

IC 12AT
1.2 GH2

Handheld

IC DEAT!OGATI-D#AT

HARDWARE

MFJ 1224 with MFJ C-64/¥-20 Soft 89 95

MEJ New 1229 161.95
Kanlromcs Interface 1 210 93
Kantronics UTU Interface 169 .95
Kantronics UTU-XT 2M 495
New Micralog ART-1 Call
SOFTWARE

Kantronics Hamiext

Vic-20 C-64. Apple, Atan Call
Kantronics Hamsoft

Vic-20, Apple, Atari, T)-99 Call

Kantronics Hamsoft/Amtor

Vic-20. C-64. Atan 69 95
Kantronics Amtorsoft

Vic-Z20 L-b4 /49.95
Apple 119.95
Microlog Air Disk

Vic-20 and C-64 Disk 19 45
Cartridge 56.95

~HE Tramscelver-with, Sy LR
o @eneral C‘EWELEE]E HEEEWE:’

NC 3200
7440 MHz Mobile

IC745 -~ -

\
|
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= h g Tllﬁﬂ
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PACKET
MFJ1270B1274 Packet 125.95/148.9
Kantronscs Packe! PKT2 154 95
New Kantromcs KAM 299 9
Kantronics KPC2400
Kantronics 2400 TNC Modem

Call

RSTA

RS12A
R5204
RS35A
RSS0A

DC POWER SUPPLIES
|0-40A Precision regulated. Outpul
voltage at 95% of no-load value. fillering
for \ow nowse operation, current hmating

TS 940S -
-~ HF J1ansceiver wifh ", 2
henarai Lﬂueraga Rﬁqewa-f

'[S 4305
H’F Transceiver wm:
ﬂf‘ﬁ“rﬂl Gﬂuefage ﬂﬂcgwer
: 'fle an PFHEE — r:;m

% THQDEH .
A Zm 3 Watz Hand’ﬂem

Discounts on
Handhelds

2m

49 .95
B6Y.85
BO 95

133.95

189 95

220 MHz
440 MHz

Call for Prices

RSZ20M
RSIOM
VS20M
V53I5M
ASS0M

Eeaerar [:werag&ﬁenawer 8

ASTRON POWER SUPPLIES

104 95
149.95
124 95
169 95
209 95

This is a partial list—

IF YOU DON'T SEE

WHAT YOU WANT.. CALL

NEW Improved '
o -f-.._:.zm-mzﬁaﬂ%ﬁe!ﬂv-"

.
' .'T'nf-"

EXTENDED
o ~SERVICE .
AGREEMENTS
A VAILA B’LE

+H':F.-*Tran5ﬂawar., .
mﬂi Amannfa Tungr

2,
= .‘_
_r

TE SYSTEMS
RF AMPLIFIERS

With receive
GaAs FET Preamplifier
for superior weak signal
reception with improved
strong signal
intermod rejection.

14106 2m Amp 10W in-160 out
14126 2m Amp 30W in-160 out
4410G 440 Amp 10W in-100 out
£4412G 440 Amp I0W in-100 out

309.00
269.00
309.00
309 00

For Orders and Quotes Call Toll Free: 800-336-4799

In New England (except NH) Call 800-237-0047

In Virginia Call 800-572-4201
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o FT 757GX Mark 1l
“.- HF Transceiver with

- Beneral.Coverage Receiver

FT 767GX
-All Mode Transceiver
with CAT System

; FT 727R _
2m/440 MHz - Dual Band HT

At 7 < ] i R
~Mini HTs for-2m/ 440 MHz ...
~~NEW FT 33:-10r 220 MHz ~ T

- - : : “.<. . -FRG 8800
General Coverage Receiver
-== All mede 150kHz-30MHz

b
. gy
-
[ -
L]
[

ASK FOR
. QUOTES ON
ms . RADIO/
ACCESSORY
PACKAGES

<k FRG 9600
"~ Stanming Receiver
ipr-60-005 MHz FM/AM/SSB

ON SPECIAL:
ALR-206T 2m Mobile

NEW RADIO:
ALD-24T 2m/440 MHz
dual-band mobile

@ KDK

FM240 2m, 25-watl

el

TEN-TEC

© © © PP ©
00 G

-I [—

CORSAIR 11 Model 561
HF Transceiver

PARAGON HF Transceiver
& General Coverage Receiver

.....

RX-325 Short Wave Receiver

Mobile HF Antennas
Call for Ten-Tec Prices

ALR-22T Compact 2m Mobile

ANTENNAD & TOWERS

CUSHCRAFT

A3 J-element 10-15-20m 219 95
A4 4-element 10-15-20m 297 85
215WB SSB/FM 2m Boomer 84 95
ARX-2B 2m Ringo Ranger 37.25
4218%XL 2m Boomer 105.95
10-4C0 4-glament 10m 113.95
15-4CD 4-glement 15m 127 .85
40-2CD 2-element 40m 299 95
Other Cushcratt models available  CALL
KLM

KT34A 4-glement 10-15-20m Call
KT34XA G-element 10-15-20m Call
Zm-11X 11-glement 2m _ Call
Zm-16LBX 16-element 2m Call
432-30L8X 30-ele 440 MHz Call
Fiberglass mast 5° Call
Fiberglass mas! 7° Call
MOSLEY

CL-33 3-element Triband Beam Cal
TA-33 3-slement 10-15-20m Call
Pro 37 7-element 10-15-20m Call
Pro57 10-12-1517-20m Call
Pro67 10-12-15-17-20-40m . ... . Call
HUSTLER

6-BTV 10-B0m Vertical with 30m 128.95
5-87V 10-80m Vertical 108 95
4-BTV 10-40m Vertical B8 95
GE-440 440 MHz Base Vertical 109 95
G7-144 2-meter Base Vertical 115.95
G6-1448 2m Base Vertical 88 95
MO-1/M0-2 Masts 22.50
BM-1 Bumper Mount . ...15.05
MOBILE RESONATDRS Standard Super
10 and 15 meter 12.95 17.95
20 meters 16.50 22.85
30 and 40 meters 18 85 26 95
TS meters 20 95 39 95
HY-GAIN ANTENNAS

3915 THYDX 7-ele 10-15-20m CALL
3935 THADX 5-ele 10-15-20m CALL
3955 Explorer 14 10-15-20m CALL
20358 3-element 2-meler Beam CALL
208S B-element 2-meter Beam CALL
2145 14-glement Z-meter Beam = CALL
BNBG Beam Balun CALL
V2s 2-meter Vertical CALL
VAaS 440 MMz Verhical CALL

MORE ANTENNAS

AVANTI HM 151.3G 2m On-glass 32 .50
LARSEN LM-150 5/8 Mag Mount 41.95
BUTTERNUT HF&V 10-80m Vert . 119.95
BUTTERNUT HF4B ?-ele Beam 180 95
BUTTERNUT 2ZMCVS 2m 427
VOCOM 5/8-wave 2m Handheld 1595

ANTENNAS FOR OSCAR

Cushcralt 416TB Twist 60.00
Cushcralt A14410T 10-ele 53.95
Cushcratt A14420T 20-sle 76.95
Cushcrall ADP1 Package 149 95

KLM 2m-14C 2m 14-gle Circular 131,95
KLM 435-1BC 18-ele Circ Polar 111,95
KLM 2m-22C 22-gie Circ 2m 170.95

Unarco-Rohn

Self-supporting towers:

HEX40 40-leet wilh Base Call
HEX48 48-feel wilh Base Call
HBX56 56-feet with Base Call

HDBX 40 Higher ioad wilh Base Call
HDBX48 Higher ioad with Base Cail
Other BX, HBX. HDBX in stock

Guyed foldover towers:
FK2558 58-teet, 256 940.00
FE4554 54-feet, 450 1296.00
Other sizes al similar savings
Foldovers shipped freight paid
0% higher wes! of the Rockies

Straight Sections:

20G Strasght Section 39 85
256G Straight Section 48 95
45G Straight Section 110.95
Complete Tower Packages:
25G 45G

4an’ Call Call

50° Call Call

B0 Call Call

Each package includes fop sechion, mid
sechion, base, rofor shell, guy brackels
guy wire, fwrnbuckies, aguilizer plates
guy anchors, cabie clamps. fhimbles
Ask about subshituhons and cusiom
designs. Tower packages are shipped
freight collect FOB our warehouse

HY-GAIN TOWERS

HG375S 37-1eet tall CALI
HG52SS 52-feet tall CALL
HG54HD 54-feet/ higher load CALL
HG70HD 60-teel/ mgher load CALL

Orcer Hy-Gain tower. My-Gain antenna
and My-Gain rolor and receive
freg smpping on aif

W3b 36-Teet tail 549 .00
WT51 51-feat tall 929 00
L M354 54-teel/hagher load 1575.00

Shippeng nol included Shipped threct
from factory 10 5ave you money

PHILLYSTRAN CALL
CABLE BY SAXTON

AB213 Mil Spec 29
AGB/U Foam 95% Shield 25/
E-wire Hotator 2 #18_ 6 #22 18/
Min:-8 85% Shield 15/
Cablewave Hardline CALL
ROTATORS

Diawa Rolators available CALL
Alliance HD73 119.95
Hy-Gain Ham IV CALL
Hy-Gain Tailtwister T*X CALL
Hy-Gain Heavy-duty 300 CALL
Kenpro KRSD0 Elevalion Rotalor 199 95
Kenpro KRS400A azmth/elevat . 332 .95

MIRAGE mE Call for Models
B23A 2m Amplitier 2-30 120.95 . and Price Quotes
81016 2m Amplifier 10-160 249 95
83016 2m Amplifier 30- 160 219.95
01010 10 1E{J Amg tor 430-50 ;ﬁ 95 ﬂn‘}[ﬁ?}m AmD. S5in. 60out 12595
1010N UHF Amp/N conneclors 299 95 2 VIER T & e A T4 O

ngiﬂﬁ“ﬁmn > 15000t 24995 LA-2035R 2mAmp with preAmp . 74.95
A10156m Amp: 10in, 1500ut . 26995 YOCOM AMPLIFIERS

2 watts in, 30 watls outl 2m Amp = 658.95
AMERITRON HF AMPS 2 watls in, 60 watts out 2m Amp  107.95
ATR15 Ant Tuner 1500 watt Lall 2 watts in, 120 watts out 2m Amp 169.95
ATR10 Ant Tuner 1 kW Lall  200mW in, 30 walts out 2m Amp B4 .95
RCSE Remote Coax Swilch Call
NEW AL 1200 1.5 kW Amp La'  KENWOOD 711922 2uw CALL
NEW ALBOA 1200 walt Amp Call
ALB4 HF Amp 160-15 Cai RF CONCEPTS AMPS

RFC 2-317 2m 30 in/ 170 out 237 95
AMP SUPPLY RFC 2-4172m45in/1700ut . 237.95
LA 1000A 160-15m Amp Call RFC 2-117 2m 10 /170 out 069 .95
LK 500ZBNT HF Amp no tune Call  RFC 2-217 2m 2in/ 170 out 269.95
AT 1200A 1200 PEP Tuner Call  RFC 2-23 2m 2 in/ 30 out 99.95
LK 500ZC 2.5 kW hipersil . . . Call RFC3-22220MHz2in/20 001, 99195

BENCHER PADDLES
Black/Chrome 51.95/61.95

B&W

375 6-position Coax Swilch 25.95
376 S-posihon Coax Swilch 25.95
425 1 kW Low Pass Filter 29 95
593 3-position Coax Switch 25.95
595 G-position Coax Switch 29.95

AP-10 5-band AFJHFIH'I'EM Antenna 39.95
370-15 All-band Dipole Antenna . 129 .85
—Qther antennas in stock—

DAIWA

CN-520 Meter £9.95
NS-660A SWR/Watt Meler 134 85
CN-530 Meter 12600
CN-7208 2kW HF Watt Meter 120.00
CNW-419 Antenna Tuner S00W 174.95

CNW-518 Antenna Tuner 2.5 kW 279.95
CN4A10OM SWR/wi mir 3.5-150 MHz 64 95
CS201 2-position Switch 21,95
CS401 4-position Switch 6495

TELEX HEADPHONES

Procom 350 ultra light set 58.95
Procom 250 soft phone/mike 72.80
Procom 450 padded phones 35.50
Procom 400 desk mike 49 .95
Frocom 460 padded phones 37,20
SWL-610 lght headphone B.75
C-610 light headphone 7.95
Others in stock Pleasae Call
BIG DISCOUNTS

MFJ PRODUCTS

OBGE 3 kW Antenna Tuner 314 85

9628 1.5 kW Tuner switch/meter 20695
949C 3100 -walt Defuxe Tyner 129 85
9410 300-wat Tuner swch/meter 89 95
1020A Aclive Antenna 72.95
2028 Noise Bridge 50.95
7528 Dual Tunable SSB/CW Filter 8§9.95
Keyers—407, 422, 484 CALL
Other MF.J products in stock CALL

For Orders and Quotes Call Toll Free: 800-336-4799

In New England (except NH) Call 800-237-0047

In Virginia Call 800-572-4201

AMPHENOL CONNECTORS

BI15SP PL259 silver 1,25
831SP 1050 Nickel PL259 0.95
B261 Type N RGA Z2.50
2900 S0239-BNC 299
3112 BNC RESY .35
312 BNC RGS8 1.25
B3185 Reducer RG58 0.25
23168 Reducer RG59/mini 8 0.25
831R UHF panel 0.79

Special discounts on 100-piece purchases

ALINCE Ll CTRONICS

ALINCO RADIOS
POWER SUPPLIES
AMPLIFIERS

CIRCLE 133 ON READER SERVICE CARD




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

Other features include CMOS circuitry for low power consumption, non-volatile y
memory to retain programming if power loss occurs, immunity to falsing, pro- NowW av CTCbS
grammable security code and much more. The TP-38 is backed by our legendary
| year warranty and is shipped fresh daily. Why not set passage for the abundant waters
of Communications Specialists and cast your nets for a TP-38 or other fine catch.

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



TTYLOOP

Marc I. Leavey, M.D. WA3AJR
6 Jenny Lane
Pikesville MD 21208

Last month | presented a letter
from Larry Morgan K7LX, in which
he presented some views on the
AEA PK-232 data controller. | sent
his letter to AEA for comments,
and received a response from
Mike Lamb, the president of AEA,
which | would like to share with
you all. Mike writes:;

"Thank you for the opportunity
to respond to Larry Morgan's
comments regarding the AEA

“Yes, RTTY
has sidebands.’”’

Pakratt™ Model PK-232 multi-
mode data controller.

“I have recently spoken with
Larry by telephone and have de-
termined that he had used a
friend’'s PK-232 which had very
early firmware releases. Initial
firmware releases did, indeed,
have a few AMTOR idiosyn-
crasies that have since been
changed in January, 1987, and
March, 1987, firmware releases.
At the same time, we also added
other enhancements such as
weather FAX and the SIAM™
features.

“The PK-232 is factory adjusted
for 200-Hz shift AFSK transmit
tones. If someone is bothered by
this, they can easily adjust two po-
tentiometers for 170-Hz AFSK
shift. However, as you will note by
the enclosed bulletin (printed be-
low) written by Dr. Alan Chandler
KERFK, it is virtually impossible
for the average user to measure
any signal degradation caused by
a 170-Hz/200-Hz shift difference.

“The PK-232 has a unique
modem design that uses the best
traits of both AM and FM FSK de-
tection. FM detection allows for
easy operator tuning over a wide
range of tone shifts. AM detection
typically offers better weak signal
detection than FM. The PK-232
uses an FM design with Automatic
Threshold Correction (ATC) that
offers weak signal detection simi-
lar to an AM detector. The PK-232
200-Hz receive shift (HF) mode
actually sets up the internal de-
modulator for copying ANY FSK
shift from about 85 Hz to 500 Hz

Amateur Radio Teletype

(centered around 2210 Hz). The
1000-Hz receive shift (VHF) mode
actually allows copy of any FSK
shift from about 400 Hz to 1500 Hz
(centered around 1700 Hz)."

| thank Mike for his letter, and
would like to point out that the PK-
232 | am using, as noted last time,
does possess the latest, March,
1987, firmware. Let's look at that
bulletin on shifts he mentioned.
Alan Chandler KERFK wrote this
article, which comes to us through
the courtesy of AEA.

200-Hz Shift on HF Baudot?

In the early days of RTTY, the
difference between the mark and
space tone (the shift) was 850 Hz.
The wide shift has some advan-
tages on HF as well as one prima-
ry disadvantage. The disadvan-
tage is the bandwidth required—
850 Hz plus the modulation side-
bands (yes, RTTY has side-
bands!). The advantages are that
the wide spacing compensated
for selective fading and the lack of
stability of the transmitters and re-
ceivers used at the time. As the
FCC allowed narrow shift and the
stability of the radios improved,
180 and 170 Hz shifts became
common with 170 finally becom-
ing the standard. Along came HF
packet and a new standard was
born: 200 Hz. Can a station using
170-Hz RTTY communicate with a
station using 200-Hz RTTY with-
out problems? In a word, YES!

In order to pass the information
sidebands, the RTTY channel fil-
ters (in an AM demodulator) need
to be at least 67- Hz wide and are
typically 150-Hz wide. For the FM
style demodulator, the input band-
pass filter should be at least 350-
Hz wide. Both bandwidths as-
sume 45-baud signaling rate.
Higher baud rates require larger
information bandwidths. When
two stations are using the two
shifts and are tuned to the same
center frequency, the maximum
offset in mark or space is only 15
Hz. Thal is, the difference in shifts
IS divided between both tones.
Even with the sharpest channel
filters, the information bandwidth
required of the filter will easily al-
low a 15-Hz offset in the AM de-
modulators and the Q required of
the discriminator in the FM de-
modulators will also easily pass
the extra shift. The same works in
reverse. The 200-Hz shift receiv-

F 0D ME -'f
o 30
db hs
F ! 170 HE ———-{
nE TIEs
e
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L _,lft— : ] > 1
T3 Tres
Typical Channel Filters

ing system does have a wider
noise bandwidth than a 170 Hz
receiving system. This i1s due to
the wider bandwidth filters neces-
sary for 110- and 300-baud opera-
tion, for the different shift. At 300
baud, the 200-Hz shift actually
has a small advantage over the
170-Hz systems. If someone tells
you 170-Hz and 200-Hz shift are
incompatible, you are having one
of your legs pulled.

My sincere thanks again to
Mike Lamb of AEA, for sharing
this piece by Dr. Alan Chandler
with us.

AMTOR does have the spotlight
this month, and here is another
heard voice. Bill Martin, R.Ph.
N7EU, of Bothell, Washington,
drops his response to many ques-
tions raised here. Bill says: | am
an avid AMTORi te. | think the
main problem | see with new mod-
es like AMTOR is that the fellahs
are a bit intimidated by this mode.

key. HF packet seems to have
some problems. The operators |
have spoken to seem to be dissat-
isfied with the speed or flow of
conversation. In any event, count
me in on any AMTOR cheering
squad. | use it more now than reg-
ular RTTY,

“And still one more little com-
ment about RTTY operating in
general. Why are RTTY operators
such sticks in the mud when it
comes to operating on different
bands? There are only two places
you will find RTTY used—14.080
to 14.100, and 3.600 to 3.640.
Windows for packet and AMTOR
are: 14.070 to 14.080 (AMTOR);
14.100 to 14.110 (packet); and
3.640 to 3.650 (AMTOR). This
does not make any sense to me.
Forty meters is a terrific daytime
band for RTTY, but try to find
someone there. Also, the 15- and
10-meters band have been open-
ing up, but | have worked only

“The PK-232
has a unique modem design that uses
the best traits of both AM and FM FSK

detection.”

RTTY is easy compared to AM-
TOR. You kick on the transmitter
and the most difficult part may be
getting the other station tuned in
properly and getting the tones
right-side up. With AMTOR, a lot
more is going on, such as linking,
time intervals between receive
and transmit, different rigs react-
ing or interfacing with the AMTOR
program, or FEC and ARQ mod-
es. Maybe what we need is an arti-
cle with an overview of AMTOR
and its advantages and difficulties
discussed. Surely the 100 percent
copy is one advantage over RT-
TY—and the ability to run lower
power and still maintain a conver-
sation. And conversation is the

three fellahs on ten meters with
RTTY. They got discouraged and
left after fruitless tries. So why
do these operators jam them-
selves together in as little spec-
trum as possible? Let’s see a little
more activity in the other bands
as well. And the excuse that the
band is dead is not valid. Many a
time | have worked ten meters
when it sounded dead—at times
as late as 11 p.m. into California. |
think a real push should be made
to get some sort of calling fre-
quency going on the ten-meter
novice band. | have been using
28.190. Any suggestions? If we
want to get the novices interested
in digital modes, it would seem to
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HIGH QUALITY MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

INTRODUCING W2 DRZ VHFIUHF MODULES.
NOW AVAILABLE A 4 STAGE
SEQUENCER
INTRODUCTORY PRICE £34 PREPAID
DEALER INQUIRIES INVITED

[Fastest Antenna
in the West

Built for repeated deploy- B
ment and storage, wet or dry,
the Emergency Pack contauns
QRV 160-10 all band kink-proof
sealed antenna, rapid launch ki, 70
RG-8x, 160 meter adapter, all band
counterpoise, 200 rolproof dacron.
Nothing more neéeded 1o be QRV fast
One person msialls in 15 mins

1971 N. Oak Lane 1300 E

Provo, UT B4604-2138

CIRCLE 236 ON READER SERVICE CARD

Inio: V9% zasc

AntennasWest
(RBO1) 374-1084

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.

Westerm New York 's finest amatuar radio dealer.

PH.(716)664-6345

| 915 North Main Street
- Jamestown, New York 14701

PO Box H ¢ ”
CIRCLE 298 ON READER SERVICE CARD 'E'.‘rms,lu %YMF
(I at ,'aSt &« & ® ;}Iﬁ‘-‘mﬁ; di‘-i'._'ﬁ.t—zﬁ' o, Lrae,
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*** * SCRAMBLING NEWS * * * *
Pay TV and Satellite Descrambling

Schemalics, theory, bypasses. 13 cable, 7 satellite. New SA lum-

on, MLD-1200-3, $14 95. Expeniments With Videocipher. Cloning,
musketeering $14.95. Cable TV, Security, design $12.95. MDS/

MMDS Handbook. Microwave hacking $9.95. Build Satellite
Systems Under $600. $12.95. Any 3/827. Scrambling News.
$24 95/yr  Sample §5. Winter catalog §1

Shoiiki Electronics Corp., 1327K

Niagara St., Niagara Falls, NY 14303, COD's 716-284-2163

CIRCLE 192 ON READER SERVICE CARD
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vour shack organized!

A beautiful piece of furniture — your XYL will love it!

$199.50 S-F RADIO DESK

Deluxe - Ready to Assemble

Radio equipment
not included

Designed with angled rear shelf for your
FINISHES: Walnut or Teak Stain.
Floor Space: 39" Wide by 30™ Deep
Additional Infarmation on Raguest .
and Master Charge Accepted.
F.0.B. Culver City. (In Calit. Add 6% Sales Tax.)
.—_DEALER INQUIRIES INVITED .

viewing comfort and ease of operation.
Checks, Monay Orders, BankAmericard
S-f Amateur Radio fervicers

Also Available
Fioor Space: 517 Wide by 30 Deep

$219.95

", 4384 KEYSTONE AVENUE = CULVER CITY, CALIF. 80230 — PHONE (213) 837-4870

/" Need Quick
Turnaround
on CRYSTALS?

Try Our E.O.D.
(Emergency Order Dept.)

and get

JAN QUALITY
and STABILITY
PLUS Low Prices!

You benefit from 21 years of
manufacturing quality crystals
for ndustry, military services,
rado amateurs, citizen band
and expenmenters.

To Get Free Catalog
Call or Write

JAN CRYSTALS

PO. Box 06017
Ft. Myers, FL 33906

(813) 936-2397
—— w

' CALL 1-800-237-3063
\ FREE (Except Florida)

CIRCLE 22 ON READER SERVICE CARD
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QEP says "Do it NOW"

Prevent cold and frozen fingers,
Avoid snow covered roof-tops,
Don"t wait for the slush and ice.
Install that antenna and coax NOW

e BELDEN 9913 low-loss
500 ft Roll $185.00 or 39¢/ft.

e BELDEN 8214 (foam)
500 ft Roll $150.00 or 33¢/ft.

e BELDEN 8267 RG-213
500 ft Roll $185.00 or 39¢/ft.

e BELDEN 8268 RG-214 silver 1.35/ft.

AMPHENOL SPECIALS

PL-259 silver (mica filled)
UG-21D "N" male cable end

*N* (fitted for 9913)
'N®* female cable end
*N* Barrel (jack-jack)
'N' Barrel (plug-plug)
*N* Chassis receptacle

Copper-clad 14 ga. (7x22)

7¢ a foot (any length)
Identical to Belden 8000

$1.00
2.50
3.25
3.95
4.50
5.20
3.50

UG-21D
UG-23D
UG-29A
UG-57B
UG-5BA

VISA & MASTER CARD ACCEPTED
SHIPPING IS ADDITIONAL
Call TOLL FREE

1-800-USA-9913

in NJ 201-887-6424
East Hanover

e (PR

wews SAME DAY SHIPPING *%»=
TNX JIM N2GKW & BILL KA2QEP

110-4 Route 10

CIRCLE 30 ON READER SERVICE CARD

HAM RADIO
SELF STUDY COURSE

NOW ONLY s1 995

Plus $2.00
shipping & handling

VISA/MasterCard Accepted

Prepare for the fantastic world of amateur

radio. Study at your leisure. No technical
background required. Entry level amateur
radio operators can now talk on the ten meter
band and FM repeaters. . .even link their ham
radio stations to the public telephone system
and personal computers. Privileges never
before available to the beginner! Complete
FCC license preparation course contains
everything you need to know to pass both the
written and Morse code examination in a very
short time. Written in easy-to-understand
language. Contains fully illustrated text book,
two long-play code learning cassettes, all 302
word-for-word FCC license test gquestions,
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




RTTY Loop

Continued from page 53

me that ten meters would be a
natural.”™

Bill raises some excellent
points. | often wondered myself
why there's so much clustering.
At one time, with rocks (crystals)
and dnfting VFOs, it may have
made sense, but now? And as far
as the other bands, why not? As
they say, use il or lose it—rnight?
| would love to hear all your
thoughts on these, or any other,
RTTY points.

On the question of an overview-
type article on AMTOR, such a
topic was presented in RTTY
Loop some time ago. In response
to the numerous questions | have
received asking what has been
covered in the more than ten
years of this column, | have pre-
pared a RTTY Loop index. If you
would like to see what we have
been talking about, drop me a
self-addressed, stamped envel-
ope, lo the address at the head of
this column, with postage for two
ounces on it, and | will send you a
copy of this index, updated to the

current published issue of RTTY
Loop. Information on obtaining in-
dividual columns will be included
with the index.

| hope to be a bit more visible
on the HF bands, after my anten-
na-installing adventures this
summer. After stalling for some
time, and cutting down a dead
tree that stood in the way, | finally
used a bow and arrow to shoot
a line over a tree about a quarter
wavelength (on eighty) away from
the house. Rope followed line,
and antenna followed rope.
of course, and the thing loads well
through a tuner on all bands.
So, as time permits, | hope to pop
up on HF bands on an irregular
basis.

More reliable modes of com-
munication with me remain the
mail (remember to send a SASE
if you desire a reply), Compu-
Serve (75036.2501), and Delphi
(MARCWAS3AJR). If all's well, next
month should bring our annu-
al feature, and more goodies

right here

DEALERS
Sell 73 Amateur Radio

Selling 73 Amateur Radio will make
money for you. Consider the facts:

* If you carry 73 Amateur Radioit willincrease
your store traffic—and our dealers tell us that

73 is the hottest selling
magazine on the newsstands today.

¢ Increased store traffic means increased sales

amateur radio

HAM COM

The Complete Communications Software

for The Radio Amateur
Requires IBM PC or Compatible, With minimum 192 K Memory.
Supports Most TNC’s Including MFJ, TAPR 2, Kantronics, AEA PK-
232, and Pac-Comm Push Button Binary or Ascii File Transfers.

FEATURES INCLUDE:
¢SO Card File With Dup, Check,
*Split Screen. *Adjustable Size.
30 User Programmable Macro's.
eLarge Scroll Back Buffer
slJser Note Pad . . . (Record Tuner Settings etc.).
*Dos Shell, Permits Running Other Programs etc. Without Leaving
Ham Com.
*Log Incoming Text to Disk.
*KENWOOD TS 440 and TS 940 Computer Control Built in
(Requires Kenwood IF232).
*Full Program Control of all Modes When Used with AEA PK-232
or Pac-Comm TNC-220.
*Plus Many More Features
The Most Complete Program for Packet Radio and the IBM
PC Computer.
Introductory Priced At Only $34.95 Postage Paid.
To Order Send $34.95 To: D. Diehiman AE6G
5748 N. Bond
Dept. 73.
Fresno, Ca. 93710
For More information Phone or Write:
Dan AE6G (209)439-5520 or Bill NGHAV (209) 222-6620

California Residents Add $2.27 Sales Tax. No COD's or Credit Cards.
Piease include Name Address and Ham Call or SWL With Order

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

CIRCLE 246 ON READER SERVICE CARD

HIGH PERFORMANCE
PRESELECTOR-PREAMP

The solution to most interference, intermod, and desense

problems in AMATEUR and COMMERCIAL systems.

e 40 to 1000 Mhz - tuned to your frequency
» 5 |large helical resonators

e Low noise - High overioad resistance

e § dB gain - ultimate rejection> 80 dB

e 10 to 15 voits DC operation

e Size - 1.6 x 2.6 x 4.75" exc. connectors
 FANTASTIC REJECTION!

Price - CALL bipolar w/RCA jacks

Connector options: BCN 35, UHF $6,
N $10

SUPER HOT! GaAs Fet option $20

s — i

Typical rejection:

+ 600 Khz@ 144 Mhz: - 28dB
+1.6 Mhz@220 Mhz: - 40dB
+5 Mhz@450 Mhz: —50d8

e For transceivers and repeaters - AMATEUR and COMMERCIAL
» Automatic operation - adjustable speed and amplitude

o Small size - easy instaliation - 7 to 15 voits DL

» B selectable, reprogrammable messages - each up 10 2 min. long

e Wired, tested, and programmed with your message(s)
Model ID-1 - $49.95 Model ID-2 w/2 to 10 minute limer - $69.95

We offer a complete line of transmitier and receiver strips
and synthesizars for amaleur and commercial use.
Reguest our free catalog. Allow 82 for UPS shipping - Mastercard and VISA welcome

GLB ELECTRONICS INC.

151 Commerce Pkwy., Buffalo, NY 14224
716-675-6740 9to 4

CIRCLE 17 ON READER SERVICE CARD

Dept H,
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This story by Bob Manning KI1YSD of Rve,
NH, appeared in the December 1973 issue
of 13. We reprint it as a tribute 1o Bob. now a
silent key.

The Greenie

An account of a brief and tempestuous contest

he Wayne Green Award, or Greenie,

came Into existence in much the same
way as did penicillin, the St. Andreas Fault,
and me —by sheer accident!

Recently, an obscure and nameless ham
with the solder-wasting. foot-scarring and
improbable talent of constructing bread-
boards with a propane torch, discovered his
solder had been dropping into a scrunched-
up, cast-off TV dinner plate secreted under
his bench.

When—atfter several pounds had accumu-
lated—the mass was removed and turned up-
right, it bore not only an amazing resem-
blance to Wayne Green (dutch boy haircut,
turtieneck sweater and all), but two embossed
letters, £ and L, from the plate had been
reversed fashioned into the glop somehow,
making a passable 73 . Thus the Greenie was
born!

Its destiny was to be awarded to the ham
with the best or most unusual shack.

We (the awards commuittee), after visiting
hundreds of shacks, were gathered in the
huge 8 x 10 ft. conference room to decide
who should receive the coveted first annual
Wayne Green Shack of the Year Award (no
double entendre intended!).

To say it was an odd assemblage would be
putting it muldly. It was, however, fairly rep-
resentative. Wayne, himself, was in absentia,
having gone off to fight simultancous duels
with the editors of CQ and QST (FCC Pro-
posals at 300 meters).

Katrina of course was there, representing
the YLs. Slightly over 300 pounds of Fem-
Lib amateur radio operator, Katrina was, to
say the least, imposing. A feminist to the last
ounce, Katrina, at the moment, was banging
alternately on the simulated alabaster (ply-
wood) table (Wayne spares no expense) and
thumping Claude Zister, our technical type,
on his emaciated chest, causing him to retch
violently at each thump.

Claude 1sn’t a bad sort. despite the fact that
he and the shde rule he kept clutched in his
bony fist were of unusually similar stature
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and weight. Only guy I ever knew who made
Wally Cox and Twiggy look like Minnesota
Fats and Mama Cass Elliot!

“It’s gotta be a YL or XYL to win the
award!"" bellowed Katrina. **You male chau-
vinists have had it too much your own way for
too long. ™"

“‘Balls!"" roared Grunt (at least I think his
name was Grunt. He barely spoke below
721 dB over S-9 which, when we first met,
numbed my eardrums and | never was sure of
what he'd said when he'd mtroduced him-
self).

During our inspection tour he yelled into
one guy's mike so loudly and so excitedly that
he bit the top right off a Shure 444, Grunt was
the representative of that new breed opera-
tion. The SuperHam! You've undoubtedly
met them on the bands.

The SuperHam comes through, on the air,

“Funny, | never did get
used to Cecil’s attire.”’

as a fiftyish, loudmouthed. know-it-all clot
dedicated to the proposition that only he is
created equal. He claims squatters rights to
his frequency, and by virtue of thirty-two
serics paralleled 4-1000Z’s simply opens up
and takes over at least 20 kHz of band width,
Faster than a millisecond VOX., more power-
ful than the law allows. able to stomp QRP
stations with a single belch. Ooh hoo! Look!
There on the air! It's Aurora! It’s insane! It's
SOOOOPPERHAAAAMM!!!

*“*And again | say Balls!"" roared Grunt.
**It’s gotta be a station with power, power,
P.O.W.E.R. power and more power!"’

At this point our secretary, Maggie (the
message handler) began rummaging through
an oversized Samsonite suitcase, the outside
of which boasted (instead of travel decals)
stick-on message check-off sheets, HX and

ARL numbered references. ""Wait a minute.
I've got some notes here.’’ she said, scatter-
ing message forms and blanks over her shoul-
der, the table, and the floor.

“Yeah! Hold it!"" chimed in Cecil, the cer-
tificate hunter, performing a similar act save
for the fact that he was strewing certificates
hither and yon. (Funny, I never did get used
to Cecil’s attire: the single breasted oversized
WAS certificate for a jacket made from seer-
sucker was bad. The bell bottoms fashioned
from quilted CHC memorabilia was worse,
but the tie that glowed in the dark showing his
DXCC made me feel like someone was step-
ping on my throat.)

From the corner, Effram, our CW opera-
tor, was bleating, “‘Didah dididit, didah
dididit.”’

Looking up from my navel (which, inci-
dentally, in the last five years has gone from
the outward type to the inward type), I began
to pound my gavel for order. I, as the appli-
ance operator-klutz-lid representative, was
the chairman of this motley group.

**Order, order!"" I screamed at the room,
which had taken on the appearance of a ticker
tape parade due to the fact that Maggie and
Cecil were still flinging papers into the air.
Katrina was hollering **YL, YL, YL!".
Grunt was bellowing, **Balls! Power-power-
power | tell ya - ya gotta have power!"" and
Effram was driving me slightly off my rocker
with that *‘didah dididit. didah didit!™’It
sounded like a Chinese auctioneer with a cleft
palate conducting a sing-along for 200 bab-
bling tambourine thumping chimpanzees.

Bang, Bang, Bang

Bang, bang, bang went the gavel as |
pounded at the chaos. Suddenly 1 felt several
sharp pains just below my spleen and discov-
ered Claude poking me with his shde rule.
“Excuse me sir,"" he said, ‘‘but I believe
you've just spilled your coffee into your
lap.™

“*Thank God!"" | exclaimed, *‘I thought it
was something else. ™



Some semblance of order finally arrived
except for Effram with his **didah dididit™
and *‘dahdahdidah dah dahdidahdit.™”

“*Grunt,”” [ said, **will you put Effram on
break-in and tell him to QRT."’

“*Huh? Whazzat, boy? You gotta speak up.
boy! You need more power. More power, |
say. Power, boy slap the ole juice to it till the
tubes run rosy red and the transformer fires—
power, boy, power!™’

Thankfully, Katrina took a hand and
solved the problem with delicate feminine
expertise. Clamping onto Effram’s hand con-
taining a soup spoon with which he was tap-
py-tappy-tapping something, she jammed
both spoon and hand down his throat, coming
dangerously close to his liver. Then, in what
seemed to be single motion, she grabbed
Maggie’s oversized attache case, and with a
vicious arced swing whomped Grunt approx-
imately 32 inches above his ankles, or at the
apex of his V, as we say in the trade.

““*Okay,”" | continued, *“‘now we only got
this one trophy to give away. We’ve seen all
sorts of shacks. Suppose we use the process
of elimination? I think we can eliminate all
the Danish Modern, Colonial and home-
antiqued types, night? Any other elimina-
tions? Raise your hands.™’

A sharp shooting pain under my left eye
told me that Claude had raised his hand, re-
plete with slide rule, damn near turning me
into a cyclops.

*I think,"" said Claude, *‘that we can also
eliminate the Japanese Contemporary shack.
I mean, after all, *Ladio Shack?’” ‘Landom
Rength of LG/8U" and “Loger, Loger OM" is
a bit much; besides, the autographed 8 x 10
glossies of Sessue Hayakawa and Richard
Loo in bamboo frames? Pfuii!. And how
many operators will deliberately live on the
side of a hill so they can erect slanted inverted
vee's”

“*And it didn’t got no power neither. No
balls at all,”” chimed in a slightly falsetto
Grunt, assuming a cross-legged protective
pose as he cast a suspicious eye at Katrina.

““*Yeah, and it was all commercial. He
didn’t have no home brew stuff anywhere!""
came a voice from under the table.

“Who the hell is that?"" | gasped, as a
pair of hands and two eyes peered over the
tabletop.

“Tis I, Marvin, the home brew spe-
cialist,”’

“Whatinhell are ya doin" under the table.
Marvin, the home brew specialist?”’

**I'm building a voting machine,”” Marvin
replied, piling soldering gun, heat sinks,
dikes and assorted other tools on top of a
stack of Maggie's messages and Cecil’s cer-
tificates.

““Look, old boy, I think I soldered my belt
buckle to a table hinge, so I'll just sit here,
okay?"’

**Fer cripes sakes. Is that everybody?™" 1
said, glancing around the room and under the
table, absently noting that Marvin had, in-
.deed, soldered his belt buckle to the table
hinge.

“Ibelieve,’” said Claude, manipulating his
slide rule back and forth and making copious

notes on a seemingly endless sheet of fools-
cap, ‘‘that we're missing one-point-three per-
sons.””

“*Whaddya mean, one point three per-
sons? "’

“Well, Baltimore-Anchorage-Roanoke-
Rochester-Yokahama—what a name—the 20
meter., quick QSO kook was captured by an
A&P manager and 1s working the five-items-
or-less checkout counter around the corner.
He was “Hi there! You're 5 and 9—that's a
dollar 9.80 see you latering’ to beat the band
the last time I saw him."’

“Okay,”’l said, **That’s one—now what’s
the point three?"’

“Oh, that’s Giggles. You can’t really call
him a full ham. I don’t know what category he
falls into. He’s the fruitcake who checks into
a net and spends the next 45 minutes tripping
his VOX with giggles. ™

“‘I know the type. Thanks, Claude."”

““Think nothing of it,”’ said Claude, mak-
INg a magnanimous arm-sweeping gesture,

“We're missing
1.3 persons.”’

catching me across the bridge of the nose with
that goddam ruler.

"I think you just deviated my septum,
YO *

“Didididit didit’” **Didididit didit™” came
from the end of the table.

**Claude, why don’t you go down and
teach semaphore to Effram and take that
mathematical pogo stick with you.™" | said,
wiping a tear from my eye and a spot of blood
from my nose.

The Process of Elimination

**Okay, any more eliminations?"’

Katrina jumped to her feet (this act by its
sheer spontaneity caused Grunt to explode
backward against the wall—not an easy feat
when you're in a “September Morn” pose). *°1
think,”’ said Katrina, casting a threatening
look at the folded-up Grunt, *‘that we ought
to eliminate that Swedish Convertible shack
also. Really! A Myra Breckenridge receiver
and a Christine Jorgensen transmitter. That’s
carrying synthesis too far. No knobs, no me-
ters no dials, no nothin’, just one big switch
—or is that swish?"’

“*And itdidn’t got no power atall. Ya gotta
have oomph, guts, punch. Ya gotta have
balls!"" said Grunt.

‘I agree,’” said Claude, “*the absence of a
ball bearing drive mechanism on the vfo ren-
ders it virtually useless, and I think Effram
will agree that a *‘marshmallow key’ for limp
wrists is impractical. Right, Effram?"’

“*Didahdit didahdit™" said Effram.

Just then a “*giggle giggle’’ came from the
intercom.

“Giggles, will you get the hell outta the
waiting room, quit giggling into that inter-
com, and join us?"’

“‘Right, Bob-giggle-giggle—but ya know I

sort of liked that *Liberal’ shack we saw. You
know the one—entire place bedecked hippie
style with flowers, beads and black lights
using a Lysergic 25 receiver, MaryJane
transmitter and a Horse Amplifier—hey, and
the wattmeter labeled ‘Flower Power’, log
books called a “trip sheet” and all those peti-
tions. Like the one petitioning all magazines
to include a supplement to their **Who's
Who'' columns entitled **Who Dat?"" and
that jazzy antenna erected in the form of a
65 foot peace symbol. That's today, Bob!™

“*Charlie, Charlie™ said Maggie.

**According to my calculations, the
damned thing won't work, Giggles!"" said
Claude.

“*Precisely! It's IN"" said Giggles.

“*Balls!"" said Grunt.

“*Do I record all this talk as one message or
can | count each quote as a separate mes-
sage?'” asked Maggie.

“*Hey. veah! And do I get a certificate for
attending this thing?'" queried Cecil.

**Look, we’re here to hand out this trophy.
Now with the Emmys, Oscars, Grammys,
and all the other awards handed out, it’s pret-
ty hard to go through a liftime without receiv-
ing an award!"’

**You're right, Bob. I know a guy who got
an award for never having received an
award!"’

““Look, Marvin.” I said, **if you can un-
solder your belt buckle without doing your-
self any permanent genetic injury, will you
get up above the edge of the table, and we'll
get this thing settled.

“*Now, " I began, “‘as I see it, in order to
please everyone, we've got to give ittoa YL
running in excess of 10 KW on CW for quick-
ie QSO’'s on 20 meters who receives an occa-
sional BPL, has a good standing in the CHC
and has built her entire shack in Early Hal-
loween or Contemporary Junkyard all by her-
self and can giggle her VOX on phone,
right?"”

“Oh, Lord,”" I said. **Well, Wayne's al-
ways saying to get the lead out.™

“Giggle, giggle.™’

“*Maybe we could build a parabolic dish
out of it,”" said Marvin.

“‘Put a number on it so I can log it,”" said
Maggie.

“‘Hell, let’s stamp BPL on itand GIVE it to
Maggie,"" said Katrina.

“*Can | keep it as a certificate,”” asked
Cecil.

“With extreme calm. | walked to the
window and threw the melted glob. my gav-
el, the buckle-spoon-ruler combination and
two handfuls of messages and certificates in-
to the street. Then, as an afterthought, I
picked up the still **didididit didit - didididi
didit"'ing Effram and flung him after his
spoon, receiving the ultimate satisfaction of
hearing him speak his first real word
“HHEELLLLLLLPP!!!™"

**Oh, Lord!™’

“Balls!"" said Grunt, Katrina, Mag-
gie, Marvin, Cecil, Giggles, and I in uni-
son. And, from the sidewalk, we heard
“*didahdit”” thus putting an epitaph to the
Greenie. &
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EW PRODUCTS

Dual Band Docking Booster from
Naval Electronics.

DUAL BAND
DOCKING BOOSTER

The new FT727 docking boost-
er puts out 30 Watts on VHF and

18 Watts on UHF. It automatically
senses the band selected by the
HT and switches in the appropri-
ate PA and GaAs FET pre-amplifi-
er. The booster clips to car doors
via a clip and connecits to the car
battery and roof antenna.

The FLT727 booster is compat-
ible with Yaesu’s single band HTs
such as the FT203, 209, 703 and
708.

For further information, contact
Naval Electronics, 5417 Jetview
Circle, Tampa FL 33634 (813/885-
6091) or circle Reader Service
Card #205.

THE REGENCY R1080

A moderately-priced pro-
grammable scanner thal features
search, weather scan and a priori-
ty channel has been announced
by Regency Electronics.

The Regency R1080 features
30 channels and six of the most

-

S

The Regency R1080 from Regen-
cy Electronics.

Compiled by Rebecca Niemela

popular UHF and VHF ranges, in-
cluding VHF-Low (30-50 MHz),
VHF-Amateur (144-148 MHz),
VHF-High (148-174 MHz), UHF-
Amateur (440-450) MHz), UHF
(450-479 MHz) and UHF-T (470-
512 MHz). Thirty of the most popu-
lar frequencies are prepro-
grammed at the factory so that the
unit can be operated right out of
the box.

The scanner can be pro-
grammed to scan as many as 30
channels, or search entire fre-
guency ranges to find aclive new
frequencies. When the "‘weather
scan’’ key is pressed, the scanner
automatically searches all Nation-
al Weather Service frequencies to
find the active frequency in sec-
onds. If a transmission is noted on
the priority channel, it will auto-
matically switch to the channel so
that important transmissions are
not missed.

Other features include channel
lockout, for skipping channels not
of current interest, fast and slow
scan speeds and a memory back-
up system that uses a capacitor
instead of batteries to save fre-
quencies during power outages
and when the scanner is un-
plugged. The price is $199 with a
one-year warranty.

For further information, contact
Regency Electronics Inc., 77077
Records Street, Indianapolis IN
46226 or circle Reader Service
Card #201.

SR 100 AND
SMART REMOTE

Satellite Technology Services,
Inc. has begun marketing its new
SH 100 receiver and a companion
remote control unit, the Smart Re-
mote programmable controller.

The STS SR 100 is an integrat-
ed receiver descrambler (IRD)
with features that include full
stereo, malrix discrete and digital
when accessing Videocipher |l
descramble channels, full on-
screen graphics (not just on
VideoCipher Il descrambled
channels) and 34 favorite pro-
gram recall. With the capability of
storing up to 54 satellite locations
and 7 pre-programmed polarity
formats, the SR 100 is the most
C/Ku friendly receiver available
today.

All system functions can be op-
erated by the new Smart Remote
programmable controller.
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SR 100 and Smart Remote from Satellite Tech.

The STS Smart Remote pro-
grammable controller otfers the
capability of operating every infra-
red remote component in a home
entertainment system, regardless
of brand, with a single control unit.
The Smart Remote is capable of
learning the operating codes of
different infra-red remote control
units. It is this unique feature that
enables the unit to operate any
mix of remole controlled TVs,
VCRs, compact disc systems or
stereo receivers. The STS Smart
Remote programmable controller
can be easily programmed by the
consumer even if that person has
little or no experience with high
technology equipment. Program-
ming and operating is further sim-
plified with the aid of the Smart
Remote's built in liquid crystal dis-
play.

For more information, contact
Satellite Technology Services,
Inc., 11600 Lilburn Park Road, St.
Louis MO 63146 (314/567-0304)
or circle Reader Service Card
#207.

ROTA-LUX AND ROTA-TOUGH
Jensen Tool Inc. has intro-

duced two tough new tool cases.
Rotationally molded of high-den-
sity polyethylene, thicker at cor-
ners and edges, and formed with-
out stress points, these cases are
engineered to last a lifetime. The
cases are now an available option
for Jensen's leading tool kits, in-
cluding the top-of-the-line JTK-87
Electronic Service Kit for field ser-
vice engineers.

Rota-Lux and Rota-Tough cas-
es vary slightly in size and styl-
ing. All Rota-Lux cases measure
1734" x 12%"; Rota-Tough, 1734"
x 1434". A total of five models is
available in differing depth dimen-
sions from 5" to 10".

Available only from Jensen
Tools, these cases are now an op-
tion for the JTK-87 Electronic En-
gineer's Tool Kits, and for the
JTK-17, 11, 54, 75 and 76 kits.
Other kits may be adapted to Ro-
ta-Lux and Rota-Tough cases by
special request.

For more information and free
catalog. write or call Jensen
Tools, 7815 S. 461h Sireet,
Phoenix AZ 85044 (602/968-6231)
or circle Reader Service Card
#202.

Tool Cases by Jensen Tool.



SYNTHESIZED
SIGNAL GENERATOR

MODEL

MADE IN SG-100F
USA $420.95
delivered

* Covers 100 MHz to 199.989 MHz in 1 kHz steps with
thumbwheel dial = Accuracy +/- 1 part per 10 mil-
lion at all frequencies = Internal FM adjustable from
D to 100 kHz at a 1 kHz rate = External FM input ac-
cepts tones or voice = Spurs and noise al least 60 dB
below carrier * Output adjustable from 5500 mV at
50 Ohms = Operates on 12 Vdc @ > Amp = Available
for immediate delivery = $426 .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 f.‘-lHlJ

2221 S5-940S OWNERS#««

ONLY USING 10 MEMORIES?
HATE THAT HIDDEN BANK SWITCH?

THE BANKER lets you access all 40 memories from

the front panel!

*Just press the "VOICE" button to step through all

| banks

*Board just plugs in- no modifications to your rig!
*Installs and removes in minutes, just like the
optional voice synthesizer board

*Takes no power from backup batteries

“l-year warranty

Note: THE BANKER cannot be used if you have the

optional voice synthesizer board installed.

Send check or money order for $49.95 to:
Inventron Labs
P.O. Box 1882
Brookline, MA 02146
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AM HELP

GOES 1691 MHz RECEPTION

1691-LY (N)

1691-LY (N)
GAIN: 20dB
BOOM: &'
$81.50

S-BAND CONVERTER FOR YOUR 137 MHz RECEIVER

PREAMP CONVERTER RECEIVER |
MMg1691 [ MMk 1691-137.5 '—" 137.5 MHz ‘
MMg 1691 MMk 1691-137.5
GAIN: 13dB GAIN: 20dB TYPICAL
N.F.: 1.2dB N.F.- 4.8 dB MAXIMUM
12VDC @ 40 ma 12VDC @ 80 ma
$200.00 $270.00 |

Send 66 ¢ (3 stamps) for detailed specs on all VHF & UHF products. Shipping FOB Concord, MA

SPECTRUM INTERNATIONAL INC.
P.0. Box 1084S, Concord, MA 01742, USA

(617) 263-2145
G} L0

ENCODERS

THAT LIGHT

feature that makes
= Completely self c

PTT output » Cryst
VDC = Wide temp.

PP-5 S60 PP-5-K
PP-5-V 560 PP-5-V-K

Mail
Drdar

wire connection = Relay or solid state
Sounder « Wide voltage range 9-16
+160°F = Easy level & timing adjust-

ment » Supplied with instructions,
schemaltic, template and hardware.

An ultra high quality Touch-Tone® Encoder for absolute reliability
and function, Incandescent Hlumination is a

night operation easy.
ontained = Simpie 3

al controlied »

range -22* o

SPST ADJ. RELAY $67
SPST ADJ. RELAY 567

‘Pipo cCommunications

Emphasis is on Quality & Reliability

Tonna Antennas -

-"l'l. Ty WY

].47 2.15"4’[

PP-5-¥ PP-5-V-K
CALL OR

WRITE FOR
FREE CATALOG
& INFORMATION
GUIDE.

Iram Base

0 85
Towar Helght

* ATAT

PP-5
-K

® P.O.Box 2020
Pollock Pines, CA 95726
916/644-5444 « FAX 644-PIPO
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FOFT

Your Bulletin Board

We are happy to provide Ham
Help listings free, on a space
available basis. To make our job
easier and to ensure your listing is
correct, please type or print your
request clearly ona full (8-2 x 11)
sheet of paper. Double-space and
use upper- and lowercase letters
where appropriate.

Also, write numbers carefully—
a 1, for example, can be read as
anloraniora7asal. Thanks for
your cooperation.

Wanted: Manuals/schematics or
copies, for the following; Heath
SB-101, Paco C20 resistance/ca-
pacitor bridge, Wawasee swr/
Watt Digital frequency readout,
Dentron Supertuner antenna
tuner, RCA Mastervoltohmist, Na-
tional 240D Receiver, also original
meter for E.F.Johnson antenna

Reims, France
Boom Boom
Description Length Gain DBI Price * Description Length Gain DBI Price *
50 MHz 5 Element 1173 100 96 00 902 MHz 23 Element B3 18 (0 59 00
902 MHz 4 » 23 Quad Kit B3 325 00
144 MHz 4 Element 18 Ao 44 00
144 MH: 9 El Portable 114 132 6000 1296 MHz 23 Elemen &g 180 &9 00
144 MHz g Element 11°4 13 Z 5500 1296 MHz 55 Element 151 71 § 29 00
144 MHz 2 x 9 Crost 118 13 & 86 00 1296 MHz 4 1 23 Quao Kit 59 Z3 5 d25 00
: 144 MHz 12 B! Portable 146 14 0 Fif M 1296 MHz d x 55 Uuad Kid 151 29 £45 ()
144 MHz 17 Eiement 216 15.2 1190
2M, TO0cm 2-FPort PWR Dwder &8 00
435 MHz g Elsment 41 130 900 3IScm. 23cm Port PWAR Duwider S8 00
435 MH: 19 Element 9'3 16 2 6800 2M, TOcm 2-Port PWR Divider 76 00
432 MHz 21 Element 1571 182 8100 3%m, 23cm 4-Port PWR Dwider 66 00
435 MHz 2 x 19 Cross 9'6 16 2 7500 - * Call for monthly special sales
144/435 MHz 919 Cscar Qg 13162 TB.LOO
CalLlL FON CATALDG AND DECAR SYSTEMS
PRICES SUBQECT TO CHANGE WITHOUT ADVANCE NOTICE
ViIEA MARTIRCARD ACCEPTID

CONVERTERS

PREAMBPLI
ATV

tuner (250 Watt), Digital frequen-
cy readout for Heath HW-101.

A.Campo

816 West Knapp

Rice Lake WI| 54868

THE " PX " SHACK

FIERS

OSCAR

CALLING HOURS
1T AN — 3 PM aroers

6PN — 10 PM techmcal
EST

| am looking for a Webster (or
Sears, made by Webster) wire
recorder/player, any condition,
St preferably working. | need to
transfer about 30 reels of wire to
cassefte. Any reasonable price
paid and any information greatly

appreciated.
Bill Nohrn W5UNB
8820 James NE
Albuquerque, NM 87111

CIRCLE 29 ON READER SERVICE CARD

| need an owner’'s manual
(copy) or schematic for an Allied
model A-2509 Shortwave Re-

ceiver. I'll pay for reasonable
charges.

Ted Osborn WNSPIQ

30 Lamm St.

Danville IL 61832
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NO TUNERS!
NO RADIALS!

e NO RESISTORS!

.nr NS TRIES Ir. 'E'Hﬁﬂﬂ NO COMPROMISE!
ot

I_| N H K THREE EXCELLENT REVIEWS JUST

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

& T Forwrw o (D2 7Y 1254 = Sepy M0, TEES * bharph 7§ S8

The ORIGINATOR of the VHF AMP/PREAMP COMBO! @ g1
YOU KNOW THE LUNAR NAME...NOW OWN THE BEST. O Horissant, CO 80816 PH: 303-687.0650
e Solid State Amplifiers for 50, 144, 220, 440 MHz e CIRCLE 42 ON READER SERVICE CARD
N E W! GaAs FET Receive Preamp Built-In! — — +~OMAR ELECTRONICS * —
FOR ALL YOUR AMATEUR NEEDS
INE W! unF modeis of Latest Design! | SPECIAL PRICES on all

| MFJPRODUCTS * A.R.R.L. PUBLICATIONS |

d other H Radi ' t!
NE W! modei v2-500 for Two Meters... | &“ 4“' % = E“:"’"‘i. |
500 Watts Output in a Deluxe Package! 04-466-3241 —
Bl | OMAR ELECTRONICS © Omar Pupo WASFON |
.I Ot S TFIE s Irv 0. Full line of | RTE 1 HIGHWAY 81 S0. » LOGANVILLE, GA 302439 |

U N F R separate preamps CIRCLE 292 ON READER SERVICE CARD

CB-TO-10 METERS

We specialize in CB radio modification
plans and hardware. Frequency and FM
conversions, books, kits, repairs, high-
performance accessories. Our 11th year!
16-page catalog, $2.

" CBC INTERNATIONAL, P.O. BOX 31500X
PHOENIX, AZ 85046

See your
dealer or call

COMMUNICATIONS & SYSTEMS DIVISION
9353 Activity Rd. » San Diego, CA 92126 » Telephone (619) 549-9555 = Telex 181747

CIRCLE 297 ON READER SERVICE CARD

NEMAL ELECTRONICS s ¢+

*Complete Cable Assembly facilities MIL-STD-45208

*Commercial Accounts we - Quantity pricing * Same day shipping most orders
*Factory authorized distributor for Alpha, Amphenol, Belden, Kings, Times Fiber
Call NEMAL for computer cable, CATV cable, Flat cable, semi-rigid cable, telephone cable,
crimping tools, D-sub connectors, heat shrink, cable ties, high voltage connectors.

Cleveland Institute

HA.HD’L'NE 50 DHM CDNNECTDHS'MADE 1” USA c I E of Electronics
FXA12 1/ Aluminum Black Jacket..........................B8/R | NE720 Type N plug lor Belden 9813 .........cciin
FLC12 1/2° Cablewave com. copper bik fit ...... 1.58/RINE723 Type N jack for Belden B913........ccoonnienninnns Acoredited Member National Home Study Council
FLC78 7/8" Cablewave com.copper bk jit ........382/1 | PL256 standard UHF plug for RGE213.....cccccciiiinniiininns
NM12CC N conn 1/2° comm copper M/ ...........23.00 | PL25GAM AMPhenol PL25D ..........imisssssissimsees
NM7T8CC N conn 7/8" corr copper m/T ............ 5400 | PL259TS PL258 teflon ins/silver plated.........oineeni
PL258AM Amphenol female-female (barrel)...................
COAXIAL CABLES (per 1) UG175/UG176 reducer for RG58/58 (Specify)..............
1180 BELDEN 9813 very low UG210S N plug for RGB213.214 SiVOr.....cocesrssssssess

low UGS3B N jack to PL250 adapter, taflon ....................
UGT48A S0239 to N plug adapter, teflon .................

GROUND STRAP-GROUND WIRE
GS38 3/5 tinned copper braid ... .30/R CIE is the world’s largest independent

Gs12 7:';5';;_“"’ copper braid --------E:”f“ study electronics school. We offer ten
8C1822 2-18ga and 6-22ga ........ 1 : HWO8 Bga insulated stranded Wir® ...............35/0 courses covering basic electronics to

L R T R —— .36/m | AW14 14ge stranded Antenna wire CCS ............ 12/R advanced digital and microprocessor

_ TMasiercard 530 min. COD 23d 3500 [ecrhnuing}r. An Associate in Applied
Call or write for price list Nemal's new 35 CABLE AND CTOR SELECTION GUIDE is svallable Science in Electronics Engineering
&l no charge with orders of $50 o more, or af a cost of $4 with credit against next qualifying order. Tuchmulngy is also offered.

NEMAL ELECTRONICS, INC. 12240 NE 14th Ave. N. Miami, FL 33161 Study at home — no classes. Pro-
(305) 893-3924 Telex 6975377 24hr FAX (305)895-8178 grams accredited and eligible for VA

benefits,

Cleveland Institute of Electronics
clE 1776 East 17ch St., Cleveland, Ohio 44114
YES! | wanr o per started. Send me my CIE school

CIRCLE 50 ON READER SERVICE CARD

Ha“‘.SquarE QRV.I)K Monobanders catalog including derails about the Associate Degrees
Vil - program.
Work DX with No Tower and No Amplihier 5 _
Cut noise. cut near sigs, build DX sigs, kill QRM. Print Name
pe—————— Address — A
H%_}'Iez_frs Ig Meters Il:llh ET}EH'}%‘S Mggén:;? Gits Srath Zip
$29.95 $%39.95 »4Y9.9: A’ KENWOO 44058 L Lt S T
Broadssde Pattern, Low Profile, Coax Feed, Ready 1o Use m h“ D TH S Age— Area Code/Phone No.
Hichest DX Gai Doll g-iﬂ] AllL.T.O. Check box for G.1. Bulletin on Educational Benefirs
: ighest DX Gain per Dollar OVER 579 HAM RELATED T35 0 STOCK AL PRICESJOk PRESTOS [] Veteran [J Active Duy  MAIL TODAY!
1971 N Oak Lane 1300E __ AntennasWest ROSS DISTRIBUTING COMPANY
Provo, UT 84604.2138 = }=(801) 374-1084 P.0. Box 234,78 South State Street, Preston, idaho 83263 AARR3
Telephone (208)852.0830 We Close at 2:00 on MON. & SAT
CIRCLE 236 ON READER SERVICE CARD
CIRCLE 254 ON READER SERVICE CARD CIRCLE 157 ON READER SERVICE CARD
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BOVE AND BEYOND

Peter H. Putman KT2B
3353 Fieldstone Dr.
Doylestown PA 18901

FALLING OUT OF AUTUMN

(Wolfe Island, Ontario, Canada)
As you read this, the leaves are
falling (or have fallen), the air has
taken on a chill, and hopefully the
tropo activity has been above av-
erage. As | write this, however, it's
still the “‘dog days'' of August,
with a steady breeze blowing over
this relaxed site on the Canadian
Channel of the St. Lawrence Riv-
er, in grid square FN14.

Yours Truly effected a move to
Pennsylvania back in May with
the intention of expanding my real
estate holdings and pursuing a
somewhat more rural existence.
Not the least of my considerations
was a better site for VHF and UHF
activity, but the demands of mov-
ing, remodeling, and a lot of busi-
ness travel put the station equip-
ment and antennas in cold
storage for longer than | care
to admit.

However, now being possessed
of one acre of land, | decided to
take the plunge and install a new
tower—specifically, the W-51
manufactured by Tri-Ex of Visalia,
California. This particular unit is a
three-section crank-up type, mea-
suring about 20 feet when fully
collapsed, and 51" 3", when fully
extended. It's rated at 9 square
feet windload with the proper
anchorage, and checks in at
about 400 pounds. Many of my
contemporaries had considerable
success with similar units, espe-
cially while using Belden type
9913 RG-8 cables for VHF and
UHF feedlines.

| had employed a variety of an-
tenna support systems at my old
residence in New Jersey—roof
towers, chimney supports, house
brackets and a 40-foot fixed tower
commonly used for TV antennas.
As the system expanded, so did
the number of antennas and linear
feet of coax pressed into service.
In short, my antenna system grew
out of control like some crazy vine
as each new band or antenna was
added! Shortly before the sale of
my house, | had 16 antennas and
over 1400 feet of coax in service,
not to mention various dead-end-
ed runs of old CATV hardline and
waorn-out rotor control cables.

VHF and UHF Operation

Mixed Blessing

Buying a house can be a mixed
blessing. After all, you do agree to
pay an unearthly sum each month
to your bank for the privilege of
owning one, maintaining the
building and grounds, and paying
taxes and insurance on top of it
all. On the other hand, if you hap-
pen to be a diehard VHF/UHF op-
erator, a new house looks more
like a “‘clean slate’” from which all
of your previous mistakes, failed
arrays, coaxial Gordian knots,
and hare-brained guying jobs
have been erased. Like the pris-
oner on parole, you have a chance
to set the record straight and start
all over again.

| made the most of this golden
opportunity by doing absolutely
nothing about it for the first two
months, which my wife consid-
ered an immediate improvement
over my previous arrangement.
“1 hardly notice your antennas
this time!"" she exclaimed, ‘“Why
couldn’t you have set it up that
way back at the old house?"”. Why

Photo A. The W-51 tower loaded
up and extended to 80% of full
height

not, indeed. Well, after consider-
able thought, | decided against
giving into temptation and leaving
the hobby for good to pursue a
beer can collection. | would in-
deed grace the skyline of my
neighborhood with aluminum,
and the W-51 would be my pack-
horse.

Which bands to operate? What
types of arrays to put up? How
much coax to use? How to posi-
tion the tower away from the din-
ing- room window? Why do | have

more calls and a spirited discus-
sion of how deep a five-foot hole
really was, the contractor came
back and finished the job.

in short order, the concrete was
poured around the custom rebar
anchorage Mike had welded to-
gether, and | was ready to erect
the tower—which showed up al-
most a month later. A good omen:
Almost every tower shipped to
Mike in the past had been dam-
aged by improper handling with a
forklift, usually resulting in the

““A new house looks more like a clean

slate from which all of your previous

mistakes...and hare-brained guying
jobs have been erased.”’

to have a building permit? These
are all questions | pondered as the
preparations moved forward. The
last was the ticklish one: The
township in which | live does per-
mit towers, as long as they are set
back 1-1/2 times their height from
the property line. There might be
room for a PRB-1 case here, but
my property lines were sufficiently
far removed to allow the W-51 with
a fairamount of yagis atop it, sono
real ruckus was raised.

| contracted with Mike Crawford
WA2VUN of Tri-Delta in Fairfield,
NJ, to provide me with (1) The W-
51 (2) a suitable rebar anchorage
(3) a custom easy-leveling base-
plate and (4) 16 feet of 1/4"-wall
2"-hollowbar mast matenal. The
next step was to dig a hole, which
sounds easy, but is best left to
someone who doesn’'t mind shov-
eling dirt vertically while standing
in a space smaller than a phone
booth. | began the excavation by
preparing a hole 3 feet deep
by 30" square, lost ten pounds
sweating, reconsidered the pro-
ject over a beer, and called a local
contractor to finish the remaining
2 feet and pour the base.

Caveat Emptor

Remember the old Latin saying,
"Caveat Emptor!"’ (Let the buyer
beware!) Cement contractors
must have this on their coat
of arms. After many calls and
much haggling, the contractor
came oul and excavated another
foot of dirt with the intention of
pouring a 12-inch lip around the
base to make up the difference.
Uh-uh! said the Building Inspec-
tor. That hole was going to be 5
feet, 6 inches or else! After a few

“W'' braces snapping loose. Well,
this time we got lucky as my W-51
came through with nary a scratch.
Mike showed up good and early
one morning with the tower, plate,
and numerous bolts to anchor it. It
was a fairly simple matter for the
two of us to slide the tower off his
truck into place, and pivot it up-
right. After some leveling, the tow-
er was ready.

At this point, | discovered that
| hadn't cut the grass where |
had placed my disassembled
yagis in over 8 weeks. In the pro-
cess, I'd completely lost track
of my 55-element 1296 yagi, my
2-meter Boomer, 7-element 6-
meter beam, and a handful of
21-element yagis for 70 cm and
their boom braces. A tedious
hour of mowing followed (during
which | nearly chopped up a 44-
element KLM yagi for 23 cm) and
most of the yagis were rescued
from the clutches of rye grass and
weeds. Several spiders and at
least one mouse had taken up
residence in these sturdy struc-
tures, resulting in a general fumi-
gation session.

Like an adventurer returned
from Africa, | laid my treasures on
the newly-mown grass, and set
about cutting new coaxial feedli-
nes. In the past, any cable at hand
had been pressed into service.
Thanks to QEP’s gigantic going-
out-of-business sale (which may
still be in progress—they had that
much cable left) | picked up 750
feet of brand-new Belden 9913,
400 feet of 8214, and 100 feet
of Carol 8 conductor 16-gauge
rotor wire. QEP’s also supplied
me with innumerable N connec-
tors fitted for these cables as well
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as a large supply of PL-259 plug
assemblies.

A few hours with a calculator,
the W-51 manual, and a tape mea-
sure probably saved me a lot
of grief later. Careful calculations
resulted in the correct length
to get each feedline down from
its particular yagi through a rotor
loop and two coax arms to the
special weatherproof window-
entry box |'d constructed earlier.
The W-51 manual provided a lot
of useful information regarding
the slack between the arms, dis-
tance between sections both col-
lapsed and extended, and posi-
tioning of the rotor cable for the
Ham-IV rotor to be installed. One
mixup occurred with the mast; it
was cut 2 feet too short at 14 feet,
precluding use of the 6-meter
yagi. In retrospect, this wasn't so
bad since that same yagi needed
extensive repairs from the June
VHF Contest and couldn't be
installed.

The Lineup

The antenna lineup wound
up as follows: A 55-element Ton-
na yagi for 1296 work at the top
of the mast, raising it 65 feet
above the ground with the tower
fully extended. Two feet below
that, | placed the top 21-element
yagi of a stacked Tonna 70 cm
combination. Two-and-one-half
feet lower found the 220 Cush-
craft Boomer and the bracket
for the 70-cm power divider. An-
other 2-1/2 feet lower was the bot-
tom half of the 70 cm array, and
the 144-MHz Boomer was se-
cured about 3 feel down from
here. With over 2 feet of the mast
inside the tower, that gave me vir-
tually no room for the 7 LD, so it
will have to be consigned to the
roof tower.

Raising the mast was quite
a chore, even with a gin pole. | had
elected to employ a 2" thrust
collar as extra insurance (with
strong memories of the last hurri-
cane that passed through the
Northeast) and the fit was snug,
to say the least. Also, owners
of W-51 towers can attest to
how painful it is to stand on the
edge of those ““W' braces for
any period of time, even with
heavy boots on. Add the hot sun
and a horde of inquisitive (and
annoying) yellow jackets, and
you've got a project that's less
than fun.

Once everything was in place, |
allowed for a 4-foot rotor loop and
adjusted the top coax arm 1o take
all of the strain. The bottom arm is
offset by about 45 degrees and

.“

\

=
o

Photo B. Close-up of the 2m-23cm arrays on the W-51 tower.

supports all but about 10 feet of
cable which forms the drip loop
from the tower to the second-floor
window entry. This latter system
accomplished my first major goal:
Get the feedlines off the ground
and out of harm’s way! When fully
cranked, there's sufficient flex
in the 9913 cable to allow for a
full 360-degree rotation without
any kinking, but the drip loop
IS maintained, accomplishing
my second major goal: Keep-
ing any water and ice out of the
N connectors.

Despite the time and care
invested in cable assembly work,
| still had my doubts, so out came
the 1C-375, IC-475 and IC-1271
for a quick test. Connecting the
220 coax brought an immediate
S9+40 dB signal from WB2NPE
in Tabernacle, New Jersey. All
was well there, and we exchanged
brief reports. The Bird 43 showed
about a 1.3:1 swr here. A quick
call to WB2WIK over 50 miles
away on 220.120 resulted in
skeds for 432 and 1296, the latter
with only 8 Watts up the feedline.
Results? Better than 1.2:1 on both
bands, and S9 +40 dB reports
from Steve on 432 with S9 +10dB
on 1296. It was a success!

Photo A shows a view of the
entire tower in a semi-extended
position, while Photo B shows
a closeup of the VHF/UHF array.
The conclusions | drew from this
project were many, but here
are the key points: First, use the
best coaxial cable you can. Keep
those old runs in the junkbox,
and buy new cable for such a job.
Second, pre-plan carefully to
avoid surprises while on the tow-
er. Measure cable lengths careful-
ly. and measure again. Allow suffi-
cient length for rotor loops and
support arms as well as drip
loops. Third, assemble your feed-
lines with care and ring them out
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on the ground. A good rule of
thumb that | follow is to check all of
the cables on the highest band
you'll use to measure losses.
Make sure your connections are
of the highest integrity and water-
proof them.

Finally, take your time. Admit-
tedly, | carried things a bit over-
board in that department for 4
months, but once the wheels got
rolling | proceeded at a leisurely
pace (no doubt missing all kinds of
intense E-skip and tropo in the
process) to insure that once it
went up, it stayed up. Let's face it:
Climbing towers really isn't that
much fun. It's a chore and the
whole point of this exercise is to
keep me on the air, not up in it
Plan and execute your work as if
you'll never get a chance again to
get back up that tower. (Did | just
hear a mast-mounted GaAsFET

explode?)

Random Notes

Larry Price N7BNJ has pur-
chased the inventory of 8877 am-
plifier kits from Gene Shea KB7Q
of “Q" Products. Effective imme-
diately, the new address for “Q"
Products is: 10412 36th Street
East, Puyallup WA 98372, | also
see from the 2- meter EME News-
letter that Mike Stahl KEMYC (one
of the founders of KLM) is selling
5-wavelength yagis for 2-meters
and 13- wavelength 70-cm yagis.
He can be reached at M2 Enter-
prises, 1600 Decker Avenue, San
Martin CA 95046.

Tropo Dept.

The past summer E skip season
was sensational, so why should
we expect any less from the fall
tropo season? At the end of
August, the weekly nets of the
Mt. Airy VHF Society (PackRats)
were in full swing, beginning on
50 Mhz at 7:30 local EST and

continuing right on up to 23 cm
at 9:30 PM. This would be an
excellent opportunity to check
out the new tower and antenna
system, so | cranked it up and ran
through all 5 nets.

The surprise of the evening
came when Bernie Bonnar
VE1UT of Yarmouth, Nova Scotia
checked into the two meter
net with an S9 +40 dB signal.
Normally this isn't unusual for
him, but the strength of his signal
definitely was, The 220 Mhz
net started at 8:30 PM and sure
enough, there was Bernie push-
ing the S meter over 9 on peaks
while running 8 Watts to a
Boomer. Contacts were quickly
exchanged with the net stations,
and we proceeded to 70 cm
at 9:00.

This time Bernie was hitting
peaks almosl as strong as those
on 2 meters! At least 6 operators
in the area had armchair copy
with him over a path which ex-
ceeded 450 miles. Both myself,
Roger Amidon K2SMN and Steve
Katz WB2WIK encouraged Bernie
to drag out his LT 23S transverter
and fire up with 8 Watts just for
the heck of it. We operated full
duplex from 70 cm to 23 cm to
help in peaking the antenna head-
ings, and contact was established
with K2SMN first (no wonder,
considering he runs 200 Watts
to 4 X 45 element loop yagis at
175 feet!).

| gave it a shot with just 8 Watts
to 55 elements, thinking | heard
Bernie's carrier, but it wasn’t
enough. | knew | should have
connected the 3CX100 amplifier
in the line! Finally, Steve WB2WIK
managed to make a two-way
running 80 Watts to his 55 ele-
ment yagi, copying Bernie about
an S5. All of us read VE1UT quite
well on 70 cm for the better part
of two hours, with Steve report-
ing signal peaks close to 50 dB
over S9 at times (Bernie was
running about 100 Watts on 70 cm
to a single RIW 19 element yagi).

Not bad for the beginning
of September. Will we see a re-
peat of the fantastic Thanksgiving
and Christmas tropo of 19867
Based on what I've heard so far
this year, | wouldn’t bet against it.
Better keep your receivers on
144.200, 220.110 and 432.110
this fall!

Next month: A compilation
of VHF/UHF newsletters and
clubs. Also, reviews of the
IC-12AT handheld, and a report
on the September VHF Contest.
Until then, see you Above and
Beyond! &
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ham radio since 1953—except... maybe the all-solid state l TH215A o TDUALBANKHT b itnldsd

«5 Watts on Both
rranceiver. Carl Soltesz, WSPFT e .. have most certainly .

: : R - : TEAA148 Maix Trenmeit el Sy . , 18 .
received my money's worth in software... Michael Regan, "u.'.";.“ SSSadis S S v MO0 585 PARAGON  w00%1 960
KS8WRB * ...you have found a nice niche for CTM in 10Memenies =" SERVICE CENTER  PARACON
packet... you have me getting interested... Charlie Curle, | e Types SIS <MOST ORDERS SHIPPED SAME DAY+
A[MF Chattanooga, TN | ® The packet .Cnmpurfr info 28360 South RiverRd.  Sun., Mon.—Closed n"“m‘
convinced me to subscribe. John Skubick, K8JS e Mt. Ciemens, M| 48045 Tue., Wed.,—10-6 PH-232
Enclosed is my check for renewal of my subscription. I enjoy Thurs., Fri.—10-9 | HIEHCH T| EH'I;EE
the down 1o earth and homey style of your magazine 313-469-4656 Sat.—10-4 = .
and the many fine computer articles... Andy Kosiorek,

Lakewood, OH * | was both pleased and dismayed upon AH£HITHﬂHIBUTTERHUTILAHEEHIWELIIHTEWHIHEIHIH#GEIWHIJHIE‘E
becoming acquainted with your magazine at HAM-COM. CIRCLE 162 ON READER SERVICE CARD

Pleased that I discovered your magazine—dismayed that [

didn't long before now. Bill Lathan, AKSK e --*CTF I-BASEBALL HATS $ 4 OO PER

ives the finest coverage to packet radio that | have seen in ; ~
8 fi T : , with your Name & Call HAT
any of the computer or amateur radio magazines. It would Shporg & Handing inchuded

appear that CTM has just the right blend of packet amateur ] RED
radio articles and computer articles. Barry Siegfried, K2MF e [ ] ROYAL BLUE
Of the three HAM magazines I received each month CTM is the [ ] BLACK

TAN Camouflage
(Dak Leafs Not Avaitabis)

CAK LCAFS=ADD £50 each AT
FAREEEE, B SARY ISt QUALITY GUARANTEED
U.S.A. $18.00 1 Yr—$10.00 6 Months (Limited ® T-SHIRTS
Offer) $33.00 2 Yr Custo - $ 5 0 0 PER

only one I read from cover to cover and carry with me during my
travels abroad. Most of the time it remains in that country. Buck

Mexico & Canada $32.00 1 Yr (Surface) f-“"ﬂ““; -:‘““*-«M MADE- i UEA et 3 15];[LRT
4 H THE 508 COTTON/SOL PO P T Shuchng WA
Other Countries (Air) $68.00 (Surface) $43.00 1 Yr [ﬁ WITHTNE | WHTE ] HAME & GALE (ot evnsl
U.S.FUNDS ONLY ."':l: Qs | 1M RADIOALTIVE
Sample Copy & Back Issues—$3.50 2y L e i
ADULT SIZES SMLXL L éé‘r.‘?r?qﬁ‘é‘:‘c&ﬁ%‘r?s kgl
I Mail to: { XXL-ADD $100ea
N o e gl § | GOLF SHIRT*-$7.50 SWEATSHIRT'-$8.50
l ITM Sﬂ.m Dﬂ‘i"e . Breast-size Designs S+H InC S*+H Inc
Birmingham, AL 35235 MAGNETIC PER
I (205) 8540271 1 | DOOR SIGNS 6.00 &k
lNam.E l = FF o Shipping & Handling Included
I Call Sign ' e QUANTITY DISCOUNT
lAdm l TR—— T : Ilﬁﬂ__ Ll 1'}"':55-50‘??:#:1"1;
ICR? ST ALy i maiL your oORpeR TO'R P I, Fleming Route, Aitkin MN 56431
lDHtﬁ I 109, OF ALL SALES GO TO COURAGE HANDI-HAM SYSTEM
I MN residents add 6% sales lax

'Siglmtnre
L------_-_-_--J
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Above and Bevyond
AR2002

PROFESSIONAL MONITOR RECEIVER
25~ 550 MHz
800 - 1300 MHz

LETTERS

Continued from page 45

Being a radio and car buff like yourself, I've
always appreciated the fine anti-55 articles
you've written in 73 Magazine . Since you've
asked to hear from other hams who may have
expenence with radar, I'll comment.

Our ignorant leders believe slower traffic
results in fewer accidens per mile. To help
achieve this unworthy goal, most police agen-
cies carefully avoid enforcement of lane-disci-
pline. As long as self-appointed rolling-road-
blocks move over for the police, they are safe
from the law.

| might suggest, Wayne, that your next

. 320219 TR '. -

ent American driver: lack of lane discipline. It
i, as you may realize, a national disgrace.
Foreign visitors are appalled at the current

situation.

It is an embarrassing predicament that ap
parently must be solved by the private sector.
The group called Citizen's Coalition for Ratio-
nal Traffic Laws is currently mounting such a

worthy campaign, and it needs all the help it
can get.

article on driving address the very real
problem created by the typically lazy/belliger-

Art Kobres K4FWJ
Lutz FL

Receiving moge — Narrow band FM, Wide band FM & AM
Receiver circuit — Microprocessor controlled PLL
Frequency synthesized superheterodyne type

with high-level doubied balanced mixer

Receiver IF - 750MHz. 45 D3MHz, 5.5 MHz (WFM)

and 455kHz (NFM & AM)

A = - Sensitivity - NFM —0.35 uV (12dB SINAD)
= P R WFM-‘! 00 uV (12d8B SINAD)
St ] -1.00WV  (10dBSIN)
=" A J-'-jfw-m-afaﬂu@ 608

Thanks for your letter—love your front car
sign! Reminding the 73 readers about road
courtesy probably won't help significantly, but
we'll give it a try.

—Wayne B

gaofdl ] P AF i

r,.w—““ ELECTRONICS CORP.
Say /% AIUL ALESTROMICS CORIR

BLACKLIGHT ASSEMBLY SWITCHING POWER SUPPLY

you saw

i@ Compact, well requlated switching
- - el ) pover supply designed to power Texas
1"__."EF-E__' g Instruments computer equipment.
't ’n m’lﬂ:—h—hﬂ__mﬁ INPUOT: 14-25 vac @ 1 amp
Complete, S==ioat | OUTPUT: +12 vdc € 350 ma.

13!

includes ballast, on-off -5 vwde @ 200 ma. i

switch, power cord, S1ZE: 4 3/4" square. m
sockets and F4TS5-BL black- Includes 18 vac @ 1 amp wall

light. !:Ir.-untu-:i on a 7 1/8" transformer designed to power
X 31 1/8% petal plate. Use this supply.

for special effects light-

functioning il.l:ll:lﬂblj’ e ] +*5 vdc @ 1.2 amp t

ing or erasing EPROMS CAT# PS-TX 55.00 / sat
: 545
CAT§ BLTA $10.00 EACH = 9 A
VIC 20 HUTH_EHBQAH THIRD TAIL LIGHT L.E.D.s
- ' ﬁi;ifte*h E AT Jumpo T 1-3/4
¥ {5 mm)
lamp oy
::g:?;hé: i\ RED CAT# LED-1
vy .;i;f; 10 for §1.50
. . 2, GREEN
; AR2002 Take 26 ICs including 6502A g5 5y RN . T
Professional Monitor Receiver and 6560, 2 ea. 6522, 2 ea bt JEACY) 10 for $2.00
8128, 2 ea. 501486, 3 ea. |VArRing light, or YELLOW
$455.00 fU’I 2114. MOT GUARNTEED but ;Eﬁci:;:iifﬁ’]:;’;‘“‘ CAT# LED-3
- i ’ L
(California res, add $27.30 tax) g S in 2 3/4% x5 1720 | g P
i 2 8 mounted on a 4"
Visa and MasterCard accepted advantage CATE YIC-2D $15.00 each high pedestal with ’;Ek”f:ﬁgﬁ E
Prices includes shipping & handling XEON FLASH TUBE e g e e L.E.D.S [
e — justment. Includes CATS HLED
CoOD shahtly higher O your 3/4" X 1/8" dia. 12 V replaceable bulb 10 for E5c
CAT# FLT-1 2 for $1.00 CATE TLB $3.95 each
P ———— 100 for $5.00
22511 Aspan Street, Lake Forest, CA 92630-6321 Reader 1 mA METER NI-CAD CHARGER/TESTE

Will charge most

every size Ni-Cad
battery available.
CAT# UNCC-N 515.00

NS |
] strength Teter witl:; KLM _
Service | Pracaasas

Calil/Alaska (714) 581-4900

Modutec 0-1 mA signal I

Facsimile (714) 768-4410(not a phone)
TOLL FREE 1-800-523-6366

”ﬂ! communications, inc.

CIRCLE 279 ON READER SERVICE CARD

Numbers! [ oume omomms = covos] G40 McAb BATTERIES

AAA SIZE 1.25V 180mAH $2.25
AA SIZE 1.25V sp0mAh $2.00
AA WITH SOLDER TABS 2.20
EUE’IEH 1.2V 1200mAH

SIZE SOLDER TABS $4.25
D SIZE 1.2V 1200mAH $4.25

INFO «(818) 904-0524 Hmﬁsﬂﬂxu
FAX - (818) 781-2653 HLU;}::J::FEEJ[:HJ

OUR NEW MAIL ORDER ADDRESS IS
P.O. BOX 567 VAN NUYS, CA 91408
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SO PRO

Easy-To-Use Loghook

Program For Your

VMS-DOSE Compatible Computer

* Complete Cursor Control

* Room to store complete
address information

* A Real-Time Log

* Total QSL’s by State

* 900 QSO'’s on floppy, hard
disk limited by space available

239%
Introductory Offer
’ - Pl

*Ohio resident must add

‘-
5% sales tox.

Makes Checks Payable To:

MORLAN SOFTWARE
P.0). Box 2400

East Liverpool; Ohio 43920-0400

—

CIRCLE 153 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

e —

BOZEMAN, MT 59715 (406) 586-1190

CIRCLE 252 ON READER SERVICE CARD

Torold Cores.
iron Powder

& Ferrite.
Ferrite Beads.
Ferrite Rods.

Free catalog and winding chart on request.

PALOMAR
ENGINEERS

Box 455, Escondido, CA 92025
Phone: (619) 747-3343

“When You Buy, Say 73"

MADISON FALL SHOPPER

New rigs and old favorites, plus the best essential accessories for the amateur.

CALL FOR ORDERS

1(800) 231-3057

1-713-520-7300 OR 1-713-520-0550
TEXAS ORDERS CALL COLLECT

ALLITEMS AREGUARANTEED ORSALES
PRICE REFUNDED

EQUIPMENT

New lcom IC 761 Trades wanted
renwood TH205AT Irade in your old HT
Kenwood TS 440S8/A7 Call far trade
lcom R7000 25-2000 MHz 949.00

lcom L7735 249 00

- - e
LDy gl (] i i LB i = b | = [
Y2 L LS '_h. g .'_LI r...r‘!',' Fatm)' "'-I.'.. Lt
; s & " A RiT L
el B 0 S50 N ATS LN
Rir s O T 4 E0 i
rl' LSS PRl LIS - ey .\_\_'I_[

T )
B

1oxkyo Hy-Hower HL 1K AMP, no 4CX2508 699 00
New Kenwood TM-221A, 45W, mobile Call
Vd Ampliier, VHF, built in England, 1 in-100 out,

3-100, 5-100 (ea.) 249.00
10 - 100 oul 229 00

pa o0 oul 319 00
Jeds D i
L 1
L i ' 11 b | L
T W | i r
L&Y L 1 | Wy =i L LA

ACCESSORIES

B&AW VIEWSTAR ANTENNA TUNER
Hel HCAHCS Stock
Hed BM10 Boom T.,"uh.f‘ Nneansa]

X cybeltagnd o . B
p | A O st Pl Talr = l:,.u i
X = 5 18C
Damwa NSAEROA /30K IN00 wall A
pwa NS 30 35
= i St vt T
Alnco ELH 2300 Excellend buy g83.0

'|.‘||'::E_.,'.| {10 -r;._::_-:,._;lt;.'n_' ; o B
Shure 444D 54.95
Ameco PI-3 . Soon
New Tokyo HC 200A 115.00
Astahc MC321 Cartnidoe D104 12.00

o ¥ L - 1 k| *°F 0 i
I-.-L"" =W 40 WY W

I|,'r

ANTENNAS

144 MHz 14 U5
59 95
S U

125,00

119 00

Isonole
Isopole 440 MH 2

Cusheraft 124-WB (146 MHz)
Butternut HFBY, 80-10 vertical
HF2V, 80 & 40 vertical

I ¥ i T 1

r—-F_,!-E 19 L)

HieHionr (3 7-144 115 05

Hustier GETV 199 00
' i

L ¥ Wk i r

= '_ b= - -|II| el L. AEE SETE Fa s g L chtt L jirl

-Lr HA Delta DX-DD 63.00
{:.I T X -._|l_!-,1| = ':"...I i -'”
BAW Dipoles Less 1004

LM KT-34A 399 I_?[J

W2AL. Wz2DU Now Avaldable

NEW KIM 1 2.44| BX ‘.2:" )

125 WES - I:' N}
Create CD-T78 + BS 80 75/80 rotatable dipole :.:i
G5-RY a4 0

OTHER ANTENNAS
Diamond D-130 Discone 79.00
| arsen Kulduck 17.00

|_ TS L] ]‘.f . W AVE -':‘.___. '.Ili"_- ar . ;!..: !.'ll:-]

L=
A AP151.3G on Glass Antenna 36.00
.:'_- ;_. -0 2M S8 Mag Mount Comi 25 (00
y ain Lo N4 4 Ll :-in-.- S Chipoee —_‘-, LA}

|-"':' .:‘I.I
190.00

Jalor AB-5 Mohile

Stoner DA100 D Active Rx Antenna

DC |rﬂrm~|-I|I1 3/8-24 Thread
Fite 354 ™ trailer hitches

FPARTS

29 95

3 oSV Tull wa 3 It

~ § N [ £ i J 1, L ; ;.L._ 7 § L) _I

i} 1 L r 'llq “_|_-I- Y s
L WL , L | F 2T W 5 i = [ )
IN20 95

A4 nch lerrite rod :
35 .I|"| cap 1.95

ol JlIJ:. B S0 ”1-._;3-_!' Ly 155 - 4 f_||I1
24568 onmicplugs <4 (W)
18, 1/4. waft cartx SISIONS 05 each
Meter 03000 VDG 0-1 Amp DC 2Vs* Scuare

Wl 1y _'_-:' |_|:-l' ||_+ :'_..'

mike plug 2.00
Mhousands of panel meters 3 .95 up CALIL
MICA Cap 004/3KV 5.00 others CALI
Diodes 3ANM000 PIV 29
}

Drake—Collins

Duracell 9 Volt Battery - 2 Pak MN 1604 3 49
'._"{ el O3 w0 1 J e P
> (Drake elc ) female 3.0

I’_‘,:T.".'_' H 12 pin ¢ -.-n.”"
S 000 pif500 V teedthrough caps
h‘l J|| Wy E:.~ WI‘ -: prong Vib r,_1[.:lf PN/GOOA
100 mid/450V Axial Cap %
Evaready 9 voll batt (216) a9
011000V Bakelite Molded Caps 25

Bird and Belden products In stock. Call today.

ICOM|

ICOM 28HITTM

AMPHENOL
8315P-PL259 Silverplate 1.25
UG 176 reducer RGEX 30
831J Dox le UHF 2 00
1 N M3 "
' M Fesn _“:.-'Il lkhes 3.00
_,_1_; n..z' line Female N 4 00
H2-98 N elbow 900
A2-202-1006 N Male lor 9913 4.50
41-212 BNC-RG59 1.50
31-216 UG201 A/U N Male-Bl 200

e '_-=""-;:

ru E

T - =
i Female

11-2 BNC.-R{35R £
34025 N Male, RGS8
j'!;'—h\._‘r-|1--, __II.F .-_i';" 'J-.l.||
3128 BNC Female-PL 259 3.00

4400 N Male-S0 .._'J.J 7.00
"'U'DCI BMNC-50 239 4.00
{Coax Elbow & 5010

TUBES i

SOl & f rake Replacement tubes Slock
GE 61 13485
3-5007 11995
Gt Industnal Call
Lk 128Y /A : {00
GE 6JS6C 12.95
(3E 8950 16.00

12JB6 Sylvan . OU

Tubes

ABJBRA } O5
J B0A 2.3

E ) g 95
HUA BBFS 6.00
6KD6 10.85
PACKET POWER

AEA PK-232 with new WX FAX 294 00

Kantromics KPP H 149 00
?1l': | 'r: iy 1 l:... "::._;
.-r': --r:- 1_:'.: "4

KAM 2949 00

MNew Kaniromcs

SERVICES

Lomplete KWM 2 Retube

Flat tee Collins rebuild

Wanted llins KWS 1 — Min

USED EﬂUIPHEHT

-0 L . =
e i LA T T n IR

179.00
Call

| U JSE
clay Ir :1 Sucmonths full irade agamst new equipment. Sale
price relunded -* rnol satished
Call for latest used gear
(B00) 231-3057
15-830U5, 15-5205, FT101E

15-43085 and Collins

220 MHz

TH-31BT - Small rig, small bucks ALL
IC-03AT ' 799 00
TM:3530 CALL
santec FM340, 25w, new CALL
IC-38A. TTM 429 ()
PDLIEIEE
Minimum order $10.00. Mastercard, VISA, or C.O D Al
prces F Houston, excep n ':'_'. Prices subject

ange without nohice. ltems subject to pnor sale. Call any
ne tocheck the status of vour order. Texas residents add
siles All tems tull factory warranty plus Madison

Wi |:r._=.|r'11;

DON’'S CORNER
| q'hj o ), | ‘ iowle Warr: anty on Aenwdod HRados! We wall
200U i-'—""'! WOOOd 590 day warr

. - + . ke o
l-.". ,_-_'.1 lI.I ._"' Wl VL

DUrChNaSen he raded Inoim

[} 4F rhl - = LE

MADISON

Electronics Supply

3621 FANNIN
HOUSTON, TEXAS 77004
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THE RF CONNECTION . FREE CATALOG! .
""SPECIALIST IN RF CONNECTORS AND COAX™ : Features Precision Tools, :
Part No, Description Price * Tool Kits, Test Equipment o
PL-259/USA UHF Male Phenolic, USA made $ .50 . -
83-15P-1050  PL-259 Phenolic, Amphenol 75 . .
83822 PL-259 Tefion, Amphenol 1.45 ® o
PL-259/5T UMF Maie Siver Teflon, USA 1.30 = .
UG-175 Reducer for RG-58 20 = .
UG-176 Reducer for RG-53 & MINI B 20 S o
UG21DU  NMale RGS, 213,214, Amphenol 2,95 $ :
UG-218/U N Male RG-B, 213, 214, Kings 3.75
9913/PIN N Male Pin for 9913, 9086, 8214 s e
fits UG-210/U & UG-21BIU N's 150 . -
UG-21D/9913 N Male for RG-8 with 9913 Pin 395 . e
UG-218/9913  NMale for RG-8 with 9913 Pin 875 o .
UG-1480 N Male 1o 50-235, Teflon USA 5.00 ® .
UG-83 M Female to PL-259, Tefion USA 5.00 . + B
CONT Ac-r YOUR DE ALER “THIS LIST REPRESENTS ONLY A . Jenﬁ_mj s new catalog features hard-to-find e
FRACTION OF OUR HUGE INVENTORY" ® precision tools, tool kits, tool cases, test ©
FOR MORE INFGRM“T'ON THE R F CONNECTION : Eqmpmelnlhand cﬂmputfar accgssnrias used :
Amateur Radio Baluns: 213 Nortin Frederick Ave 11 | & ol orisicud pobmns sceniss st
. ¥ nege " - [ ]
TrapE'Rem?}tE CDH:IEI Switches Ga}g'gr;;);rfbmgf?lg?? e cies. Call or write for your free copy today. e
r Write To: - o .
| UNADILLA DIV. of ANTENNA'S ETC. PRICES DO NOT INCLUDE SHIPPING : JENSEN TOOLS INC.  »
P.0.Box 215 BV ANDOVER, MA. 01810 PRICES SUBJECT TO CHANGE ps Dept. 158, 7815 S. 46th St B
VISA, MASTERCARD, OR C.0.D. s Phoenix, AZ 85044-5399 (602) 968-6231
617-475-7831 UPS C.0.D. ADD $2.00 PER ORDER eescscceeceOssRRReBRRRRRRRRS

CIRCLE 245 ON READER SERVICE CARD
CIRCLE 115 ON READER SERVICE CARD . America’s Best Regt Seeret |

1 KW COUPLER MAKE CIRCUIT BOARDS 1r.1r

CU-T14/8RA-22 (Collins B THE NEW; EASY WAY

180T2) Automatic An-
tenna Coupler for 2-30
MHz transmitters with
outputs to 1 KW PEP or
500 W average. Has
UCSL-465 vacuum
capacitor, variable ribbon
inductor, and cooling blower in rugged aluminum en-

closure. Operates from common 115/230 VAC 60 Hz WITH TEC 200 FILM

:‘.Ihuwer: Suparata controller raqmred 11. 5:1&::5;] : JUST 3 EASY STEPS: PARAGON HF TRANSCEIVER, MODEL 585
§ sh. Used.. * Copy circuit pattern on TEC-200 film MEET "‘"“:E E“’}E";“ESMT:F:”, LLEHF,E‘EETEF I-EE““E“E'EEE%
MANUAL, part-repro....§12 SCHEMATIC only ....54 using any plain paper copier TUNES FROM 100 kHZ TO 29.999 GOGMH:z rn.msuEr; .'g:éﬂ:
. ppe boa WATTS OUTPUT ON ALL AUTHORIZED FREQUENC
“AS-18" CU-T714 less cabinet and blower with broken Iron film on to copper clad rd 1 6 TO 29.999,999 MHz  SSB. CW, FSK AND DPTIONAL FM.
. : 8x6 Bx15 * Peel off film and etch NOISE BLANKER AND SPEECH PROCESSOR ARE
connector but good UCSL-465 and inductor; Bx6.8x15, _ i STANDARD EQUIPMENT. DUAL VEO'S. RX OFFSET
18 Ibs. #CUTI4-DLC..............................$89.50 convenient 8% x 11 size '
With Complete Instructions LISTPRICE  $1885.00
SALE PRICE  $1795.001!
Prices F.0.B. Lima. 0. - VISA, MASTERCARD Accepted. SATISFACTION GUARANTEED i it
Allow for Shipping - Wrile lor latest Calalog Supplemen 5 Sheets for $3.95 10 Sheets only $5.95
Address Depl. 73 - Phone 419/227-6573 add $1.00 postage  NY Res. add sales tax MISSION COMMUNICATIONS N
1016 E. EUREKA - Box 1105 - LIMA, OHIO - 45802 Dept. M, P.O. Box 497 TR e IS
Northport, New York 11768 sl
CIRCLE 75 ON READER SERVICE CARD
— rl'! E ]_‘J m Z @0 NVY" _— CIRCLE 55 ON READER SERVICE CARD /‘f
T —— ——— T e T Rl T e L Y]
B . G‘l p CIRCLE 187 ON READER SERVICE CARD
orle- sy 0 e IDER-CONTRO
A DECODER
Telephone 1-502-895-1377 T0-16 -CONTROTIELI;ER
Complete Study Guide and Code Practice Programs.
dur? disc for the Commodore C-64/128—With 15:41:1571 ﬂNTENNﬁS ll! "‘
ves or datasette tape. ALSO ON VHS TAPE. 3 \ .
MNovice $19.95 WiPrinting Disc $29.90 11-DX 'u_m:le m‘j‘ﬂhm feed " | . M A
Tech $19.95  W/Printing Disc $29.90 » Bain | "'S™ unit over a ey
General $19.95 W!Prlnllng Disc £29.90 dipole, with 20dB IH-I“-'-' Tuming radius, vertical polarization,
.E.!dl::nce :53 gg Eﬂmmg E::E :%g % g'ﬂ'ﬂ. mﬂﬁ 0.13A. E'}I'-lﬂilrd models t]:;mid |:lir1]\r
Includes FCC POOL. of . with righ furnishes
wrong answers—FORA %hj}g‘;fﬁfgf?ﬁé SYMBDL e visadtsed simple PVC parts. All with complet TD-16 DECODES ALL 16 DIGITS
TEST a8 ol
PRINTING DISC will allow you 10 dump any question with multipie Sid. K Sed. K PLUS ONE 4 DIGIT SEQUENCE
m :IEJT 5:: £22$‘§E Hellpﬂf:I ;t‘? instructors to quiz students :-_-: :Ig; ‘m llsl_-m g:”; E?s';; * Speaker muting * Repeater control
miu o udl:'a! Aﬂnll o tias 1M $29.80  $175.19 , ' * Autopatch operation * Door openers, etc.
ﬁ:%l:lprﬂ-l_rhte E;n?;ﬂﬂ: [Itﬁhtnr?rﬁﬂﬁhﬂ e O iggg Above models in stock; ask for prices on other frequencies. * Crystal referenced * No adjustments
Ham log non/dupe p-r[::; ield day Eme with E;lrllﬂut! ciie.. $0.05 Eﬁgﬁ? Asset, h;r“ﬂdh*'ﬂﬁd gain equal tﬂﬁ:rﬂlpﬂl’: 3 ii:'l: 23;';“9: uses 12V D.C. & speaker
cts tte NOTSEIREN Y eiel velto» Espee s
Code Practice (Sto 7 N R AN Y T T mount: space required 0.1A in direction of polarization, ¢ COMPLETE KIT: $44.95
Code Practice (7 to 16 WPM) AT e 3 595 0.125A a1 90* (See 73, Feb. 1984).
Code Practics (1.3 10 22 WP tapecsinzs s 565 as4 v P Seias TD-16A ADDS 4 LATCHED OUTPUTS
Code Practice (5 to 30 WPM) ucm:'r s 9.95 e - P by o AR A TOTD-16
Code Practice (510 16 WP ape $15.05 Other froquencies, prices on request, including Jow-band. g é‘:r"";‘.’r“a 8 ‘:';'5“ “4" & off codes
B e s p v, B ANEF. Maommts, saobie, St 1M e COMPLETEKIT: $16.86
Coffee can antenna W/BNC connector . ... 514,95 DK ickshift, patented; antenna up or down with one : ‘
Caffee can antenna W/BMNC connectors andcable ..., §1 9.95 95, m nt available for sale or license. NOH CON ENGINEEH'NG
PoalolChecks  Money Ondens.  COD. m;{ PRSI with addicional smbility festares. Also P.0. Box 1607 Mooresville, N.C. 28115
prepek) 704-664-7817
WRITEOR CALL FOR ADDITIOMAL INFORMATION H . STEWAHT DES'GNS g N.C.residents add 5% sales tax _‘h-_:.:_‘:
PO Box 643, OREGON CITY, OR 97045 *Touch-tone is a trademark of ATET ———_
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QSLs

Now you can get the highest quality QSL cards without
spending a fortune! We put these cards on our press as filler
between jobs; it gives the pressmen something to do and lets
us print QSLs for you at an absurdly low price.

Not that we skimp: All three styles are produced in two
colors (blue globe or satellite with black type). At these

Yes, places you've never even heard of! Nearly 400
DX countries 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

prices, you can start the new year out right by QSLing all J World for the absurdly low price of only $5.00, ship-

those disappointed hams who've been waiting for your card.
Tell ‘'em the card was printed by Wayne!

ping and handling included.
Order now....

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!

"Genesis”

5 wpm-This is the beginning tape, tak-
ing you through the 26 letters, 10 num-
bers and necessary punctuation, com-
plete with practice every step of the
way. The ease of learning gives confi-
dence 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 13+ wpm so you'll be really at
ease when you sit down in front of a
steely-eyed volunteer examiner who
starts sending you plain language at on-
ly 13 per. You'll need this extra margin
to overcome the sheer panic universal
in most test situations. You've come
this far, so don't get code shy now!

"Courageous’

20+ wpm-Congratulations! Okay, the
challenge of code is what's gotten you
this far, so don't quit now. Go for the
Extra class license. We send the code
faster than 20 per. It's like wearing lead
weights on your feet when you run;
you'll wonder why the examiner is
sending so slowly!

Classics From 73s Library

*The Magic of Ham Radio, by Jerold Swank WEBHXR, begins with a brief history of amateur radio and
Jerry's involvement in it. Part 2 details many of ham radio’s heroic moments. Hamdon's close ties with the
continent of Antarctica are the subject of Part 3. In Part 4 the strange and humorous sides of ham life get their
due. And what of the future? Part 5 peers into the crystal ball. Only $4.95.

® The Contest Cookbook , by Bill Zachary N60OP. One of ham radio’s winningest contesters lets you in on the
tips and techniques of the Big Guns. You'll learn which duping method to use, find out what equipment you'll
need, and discover the secret of building a pileup. Includes separate chapters on DX and domestic contests.
$5.95 while they last!

*The Giant Book of Electronics Projects, by the Editors of /3 Magazine, a 500-page compendium of
dynamic projects that includes something for everyone! Only $12.95.

The Practical Handbook of Amateur Radio FM & Repeaters . by Bill Paternak WAG6ITF. With Mike Mommns
WAGILQ Technical Advisor. Solid advice on how to use, design, and build a ham radio repeater. A bargain at
$9.95.

* Master Handbook of Ham Radio Circuits , by the Editors of 73 Magazine, A rich collection of more than
100 practical, unigue, tested circuits created by hams for hams. A mere $8.95!

e Software for Amateur Radio , by Joe Kasser G3ZCZ. Here’s a treasure trove of practical, useful computer
programs and applications ideas that will prove invaluable to any amateur radio enthusiast. A wealth of
information for $15.95.

*VHF Antenna Handbook , edited by Alex Barvicks WB4RVH, a 73 Publication. If you've been bitten by the
ham bug, vou’ll be wanting to whip together these antennas for most of the VHF bands. Fun Swif for only

$3.95!
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(1500 @ §39.97 = = 3
Books
The Magic of Ham Radio $4.95 .
The Contest Cookbook $5.95
The Giant Book of Electronics Projects $12.95
The Practical Handbook of Amateur Radio FM Repeaters $9.95 = = i
Master Handbook of Ham Radio Circuits $8.95 .
Software for Amateur Radio $15.95 il n
VHF Antenna Handbook $5.95 39 2
Postage and Handling $1.00
Code Tapes
Genesis $6.95 —-3
The Stickler $6.95
Back Breaker $6.95
Courageous $6.95
Postage and Handling §1.00
Giant DX Map of the World $5.00 = | ]

Postage and Handling$1,00  Total Enclosed

Please print!
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AMSATS

Andy MacAllister WA5ZIB
2310 Romayor Court
Pearland TX 77581

November promises to be a
great month for satellite enthusi-
asts. Early in the month, The Ra-
dio Amateur Satellite Corporation
(AMSAT) holds its General Meet-
ing and Fifth Annual Space Sym-
posium. AMSAT-Oscar-10 should
return to service. While Fuji-Os-
car-12 continues with a mix of
mode JA, JD and recharge, the
RS-10/11 combo brings us more
mode A, K and T. There's some-
thing for everyone in November.

AMSAT Meeting

As reported last month, the
yearly AMSAT meeting will be
held in Southfield, Michigan, near
Detroit, in conjunction with the
AMSAT Space Symposium. Mark
November 6th through the 8th on
your calendar and plan to attend
the most ambitious AMSAT gath-
ering to date. If you are not yet an
AMSAT member, but would like to
attend, call AMSAT at 301/589-
6062 and request registration
materials.

The primary program track is
loaded with topics to interest ham-
sat chasers. There will be reports
on the satellites now in orbit, in-
cluding A-O-10, F-O-12, RS-10/11
and UOSATS 9 and 10. Details
and progress reports on Phase
3C, A-O-10's replacement; and
Phase 4, the geosynchronous
hamsat for the 1990s, will be pre-
sented. Other talks will cover new
technology, such as digital signal
processing, amplitude compand-

Amateur Radio Via Satellite

ed sideband and advanced soft-
ware for satellite applications.
You can also hear discussions
about future manned space flight,
or ham-in-space activities.

For those of you with a more
general interest in satellite activi-
ties, there will be an alternate
track of presentations staged con-
currently with the primary hamsat
talks. Some of the topics in this
group include: classroom applica-
tions of satellites, visual observa-
tions, orbit prediction, listening to
manned missions, weather sat-
ellites, the EDSAT and NUSAT
programs, and home equipment
considerations.

OSCAR 10

On August 11th the A-O-10
ground-control stations decided
to remove the satellite from ser-
vice for up to 90 days. Early in the
month, the beacon (a usually con-
stant carrier on 145.807 MHz) be-
gan frequency shifting (FMing).
After that, the transponder shut
off several times. Ground-control
felt this indicated low battery
charge.

Originally, it was hoped that A-
O-10 operation could be allowed
through the end of August. Three
factors caused A-O-10's early re-
moval from active service.

The satellite’s solar panel orien-
tation with respect to the sun con-
stantly changes. When the panels
are perpendicular to the solar ra-
diation, the spacecraft receives
maximum power. As the angle
changes, available power is re-
duced. Based on past experience,
the satellite controllers believed
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Photo A. Fuji OSCAR 12 mobile operation from N6DGK.

operation could continue through
the end of August without prob-
lems. However, we do not know
the precise orientation of the
satellite. It has been a long time
since A-O-10 was capable of re-
laying its telemetry and thus its
orientation.

A second reason for the early
loss of satellite activity could be
due to the charging circuit on
board the spacecraft. Normally
the Internal Housekeeping Unit
(IHU) determines the operating
conditions for the battery-charg-
ing circuit. With completely ran-
dom values in the radiation-dam-
aged memory, the information
being sent to the charging circuit
could be anything from no charge
to full charge. If the battery volt-
age falls below 10.5 volts, an inde-
pendent watchdog circuit over-
rides the computer-controlled
switching regulator and connects
the 36-volt solar array directly to
the 14-volt battery. While this may
seem like a good high-power solu-
tion, it is not. When the solar array
is pulled to such a low voltage,
efficiency is lost. The current
available to charge the battery
does not increase as the voltage
decreases and the power transfer
IS much less efficient.

Since nothing can be done
about the sun angle and battery
charging circuitry, satellite user
operating procedure will have
enormous effect on the life of
A—-10. Heavy use by high-power
stations can cause irreparable
damage to the battery. Operation
of any kind during eclipse can
have the same impact. When A-O-
10 is released for operation in

November, keep your transmit
level limited to 100 Watts effective
radiated power (ERP). That's 10
Watts to a 10-dB beam antenna.
Also, do not operate outside the
allowed time periods and monitor
the AMSAT nets for updates.

FUJI-OSCAR-12

When A-O-10 activity came to a
dramatic halt in August, sched-
ules for satellite operation from
the JARL ignited interest in F-O-
12. Even though the time allocat-
ed for the digital transponder is
more than the analog, or JA
mode, many stations previously
upset by the lack of scheduled ac-
tivity have returned to F-O-12. The
schedules have projected op-
erating times for about a month,
This isn't enough for reporting
here, but if you monitor the AM-
SAT nets, or are an AMSAT mem-
ber, you can get information on
the air or via the “"Amateur Satel-
lite Report”, AMSAT's bi-weekly
newsletter,

For those of you who have just
begun or are considering satellite
contacts via F-O-12 mode JA,
some recent studies suggest a
change in previous operating
methods. In the past, all satellite
stations have been requested to
keep their receivers set on one
frequency while varying the up-
link, or transmitter frequency, to
counter the effects of Doppler
shift. This procedure does well for
A-O-10 mode B using 435 MHz up
and 145 MHz down. When the re-
verse configuration occurs with
145 MHz up and 435 MHz down,
as with mode JA on F-O-12, mov-
ing the transmitter actually cre-
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OOKING WEST

Bill Pasternak WABITF
28197 Robin Ave.
Saugus CA 91350

All Is Not Well In
Enhancement Land

| hate to tell you this, but there
are some people out there in
Hamland who cannol accept the
fact that their day of holding back
the progress of hamkind has
come to an end. The “Day of the
Advanced and Extra” is waning
and they will be replaced by the
Novice!

No, this writer is not living in
some far-off world of his own.
Happily, this “‘west-coast world of
nuts and kooks” where | reside
appears to be causing the least
problem to the newly enhanced
Novice operators. | hate to point
fingers, but this seems to be an
east-coast and mid-west problem.
It's also a problem that most hams
refuse to acknowledge. to face,
or to remedy, But, don’t take my
word for it. Let me quote a well-
respected journalist and truly
dedicated ham.

220 Notes Tells All

Art Reis K9XI is the editor of
220-Notes—the 1 1/4 meter spe-
cial interest newsletter. He is also
among the most honorable people
| am fortunate to consider as a
friend. In his June 1987 issue, Art
noted the following:

““This is one of those times
when | feel like I'm preaching
to those already saved. The
subject is the treatment of
Novices by upperclassmen of
this hobby and, to tell the truth,
what | am hearing from out in
the hinterlands is a super mixed
bag.

““In my particular bailiwick,
Chicago, acceptance of Novices
on the 220 band appears to be
rather universal. On the other
hand, I'm hearing all sorts of
horror stories from a few other
metropolitan areas and from a
number of rural areas, about how
Novices are being shut out or
mistreated when they try to make
their way onto the band to do their
thing.

“The harassment, assuming
it exists, is allegedly taking
two forms. In the first scenario,
local 220 repeater groups or
owners are telling local Novices
to keep off, or are closing their

machines to them until they
become ‘real hams’.

“The second scenario is found
in those areas where 220 ma-
chines are fewer in number,
and where there may be none
within HT range. In the stories
that | am hearing, local ham
clubs are refusing to get involved
with 220 at all because their mem-
bers don't want to mingle with
Novices on repeaters! This is one
scenario | have heard from my
friends in the lllinois Repeater
Association, so | know that it
happens.”

On Ten Meters

If only this was the only report
of hate toward the enhanced
Novice operators by the holders
of higher class licenses. But it
appears to not be limited to either
the 220-MHz band nor is it limited
to lllinois. It's also happening on
10 meters. I've heard about this
problem firsthand over the land-
line. Usually, it goes something
like this:

The hate mongers among us,
fearful that their private domain
is being threatened by the
newcomers, sit in ambush. They
wait for some unsuspecting
Novice to come on the air for the
first or second time. Sometimes
they answer his CQ, and in other
cases, they let him be the one
to answer their general call. Either
way, they get the unsuspecting
shnook into what at first seems
to be a friendly one-on-one
contact. Soon, four or five other
stations join in, and in short order
the “friendly QSO" degrades into
a name-calling contest with the
higher class licensees doing the
name calling! Many times the
insults are ethnic or racial in
nature; rarely is a real cussword
used, These cowards may be hate
mongers, but they are far from
stupid. They well know that these
days, to be caught saying even
one of the banned '""10 dirty
words'’' on the air will lead to
a quick license revocation, or
worse. More often than not, these
tirades, which sit on the legal
edge, sometimes go on well after
the Novice has left the frequency.
Let's give this practice a name
. . . Novice Baiting.

Who Are These Creeps?
Who are these Novice Baiters?
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They appear mainly to be higher-
class licensees living along the
eastern-seaboard and into the
south and south-central states.
Notice | said higher class li-
censees as opposed to long-term
licensees. Judging from their
voices, most sound like middie-
aged people as opposed o
the elder statesmen of our
service.

I'll bet that some of you have
heard these wolf packs in action,
also . But, to “protect the image
of Amateur Radio,"” you turn
the other cheek! After all, since
you are being nice to Novices,
it's “‘really not your problem.”
Oris it?

it's Your Problem, Too

Let me turn again to the writings
of Art Reis K9XI| to show you
why you must care,; why you must
get involved with running the
“Novice Baiters™ off the air so that
the new Novices can have a
chance to mature into viable
amateurs and thereby enhance
our service. What is happening
here is a violation of the spirit of
this hobby—no question about it.
Bul it goes deeper than that.

““Soon, four or five
other stations
joinin, and in

short order the
‘friendly QSO’
degrades into
a name-calling
contest with the
higher-class
licensees
doing the
name-calling!”’

Amateur radio IS a microcosm
of society. The Novice licensees
are the children (chronological
age has nothing to do with it) in
our society. The children of any
society are the future of that
society. Novices represent the
future of amateur radio. We must
realize that those moves to harass
the Novice out of the privileges
which are now the law or any
move to mistreat a Novice who
shows up for the first time on the
local 220 repeater, local 220 sim-

plex net, or the 10-meter Novice
Phone band amounts to de facto
abuse of the future of our hobby.
Any decision by your local club
to abandon a recently proposed
220 repealer project because
“those creatures would show up
on it,"”" is reprehensible, and |
for one will fight tooth and nail
against it.

The leadership of clubs who
practice ‘‘Novice Obstruction-
ism"’ (i.e., those who believe that
“"Novice" is spelled ‘‘No-voice"’)
are in for political trouble. Re-
member that Novices who have
the fortitude to stick it out do grow
up to be Technicians, Generals,
Advanced and even Extra-class li-
censees. And, these Novices will
be different from the Novices who
were low-band CW only. They will
be more cosmopolitan in nature.
Their interests and outlook on the
hobby and on you as a leader in
their ham community will be differ-
ent, because their experiences
within the hobby will be much
more diversified than anything
Novices have experienced in over
20 years.

They will become a voting block
to be reckoned with—soon. They
will remember who helped them
and who didn’t. Anyone who has
seen the film Revenge of the
Nerds knows what | mean.

Art finishes his editorial
comment by asking why anyone
would want to mortgage their
own future as a leader of the
Amateur community with such an
unaccepting attitude to Novices.
He gives no answer. If you want
to read more of the writing of
this rather prolific radio amateur,
| suggest you subscribe to his
220-Notes newsletter. The cost
is $5 a year. The address is
220 NOTES—Subscription
Department, c/o Walt Altus
WD9GCR, V6539 Birch St.
Onalaska WI 54650. Even if you
don’t operate 220, it's worth it to
read what K9XI| has to say about
ham radio—it's good sense and
good reading.

The Meek Will Inherit
Ham Radio

As | said, Art offers no answer
to his final question. He came
close, but didn’t quite hit the
mark. Maybe | have—fear. There
is fear that, if Novice Enhance-
ment is successful—and there is
every reason right now to believe
it will be—that the personal or col-
lective power base of younger
higher-class licensees may be un-
dermined by the new, and highly
politically motivated, Enhanced



Novice. Their egos cannot accept
the inevitable; that the success
of Novice Enhancement could,
by the sheer number of those
who obtain licenses, make the
United States Novice Class
licensee the most politically
powerful group in ham radio that
this nation has ever seen. So,
instead of showing the new
Novice due respect, the fear
makes him hate. This hate
manifests itself in the ways that
both Art Reis and | have now
detailed.

““Novices
represent the
future of amateur
radio.’”’

Consider this: about a decade
and a half ago, it was said
by experts in communications
politics that if it were possible
to organize all of the CBers then
on the air, it would make for a

rather formidable political block.
It's true that many tried. Some,
like HF International, were pret-
ty successful. If CB hadn't
lost favor with the public, we
might all today be signing ""HF
Numbers'' rather than ham
callsigns.

| submit that we had better
treat the new Novices with due
respect, save someone outside
of ham radio comes along
and succeeds this time where
they failed in the era of CB.
The ARRL recognized this.
At their July Board of Directors
Meeting in Atlanta, they voted
to open up a limited number
of positions in the field struc-
ture to Novice class operators.
But, will this be enough? Or
will another smart con-man like
CB's Rick Cooper and his
Communications Attorney
Service of the late 1970s come
along and build a new amateur
radio superpower structure with
hundreds of thousands or mil-
lions of Novices as its power
base? Don't say it can’t happen.
It's happened in radio many
times before, and this story is
far from over. And, oh yes. A scary
but Happy Hallowe'en from those
of us who write the late shift from
Los Angeles. Il

HAMSATS
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ates much more Doppler-induced
QRM than anticipated.

Dave WB6LLO reported this
mode JA effect to most active F-O-
12 operators, but it is difficult to
break old habits dating back to
early AMSAT-OSCAR-7 days.
Perhaps these effects were no-
ticed on AMSAT-OSCAR-8 mode
J years ago, but the potential for
QRM was low since there were
fewer users.

Until further notice, move your
receiver while on F-0-12 and
move your transmitter while oper-
ating A-O-10 to keep the possibili-
ty of collisions between QSOs to a
minimum. Some adjustments to
the receiver are always necessary
to keep the other guy in tune, but
with practice and patience these
operating practices will become
second nature.

Procedures for other modes like
A, K, and T will not be as much a
problem since the frequencies are
much lower and Doppler shift and
its potential to slide your contact
into someone else’s is much less.
In the future, microwave bands
will be employed for some tran-
sponders. The possible Doppler

shifts may be in the tens of kHz,
but, until then, contending with F-
O-12 and its needs will be enough.

Mode JD users are reminded
that the JD transponder still cy-
cles on and off every two hours.
The change-over time occurs
when the satellite is within range
of Tokyo. Do not expect to see a
mode change from JD to JA, or JA
to JD, while the satellite is over the
U.S.

Last month | mentioned the
possibility of mobile contacts via
F-O-12. Photo A shows Tom's
(NBDGK) system on the road.

While simple whips resuited in
many fine RS-10/11 contacts,
Tom has experimented with differ-
ent configurations for chasing F-
O-12. Although the small 70-cm
crossed yagi cannot be used
while in motion, it has other
advantages. It is mounted
on a camera tripod for quick set-
up and easy aiming. Should the
desense from the two-meter
transmitter become a problem, he
can move the 70-cm receive an-
tenna away from the car and con-
tinue operation. The small
crossed yagi has a broad
beamwidth, requiring few adjust-
ments during a satellite pass. Tom

Continued on page 74
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HAM STATION

P.O. Box 4405
220 N. Fulton Ave.
Evansville, IN 47710

Store Hours
MON-FRI: 9AM - 6PM

IC-761

e Top-Of-The-Line High Performance
HF Transceiver

¢ Built-ln Power Supply

¢ Built-ln Automatic Antenna Tuner

« SSB, CW, FM, AM, RTTY

* 160-10m General Coverage Receiver

FT-767
* HF/'VHF/IUHF Base Station
¢ Plug-in Modules for

6m, 2m, 440 MHz
e | paded with Features

PARAGON

* Full Featured Synthesized
HF Transceiver

e General Coverage Receiver

* 100w Output

* 55B, CW, FSK, Optional FM

* 52 Programmable Memories

* Made In USA

SAT: 9AM - 3PM
CENTRAL TIME dconcepts
SEND A SELF ADDRESSED STAMPED - VHF/UHF .

AMPS

* High VSWR and
Overdrive Protection
* 5 Year Warranty, 6 Months on RF

Transistors
* All Units have GaAsFET Recelve

ENVELOPE (SASE) FOR NEW AND USED
EQUIPMENT SHEETS

WARRANTY SERVICE CENTER FOR:
ICOM, YAESU, TEN-TEC

FOR SERVICE INFORMATION CALL
(812) 422-0252
MONDAY - SATURDAY
8:00 AM - 12:00 NOON

MFJ 989B
* 3kw Roller Inductor Antenna Tuner
* SWR/Wattmeter
« Antenna Switch
* Built-in 300w, 50 ohm Dummy Load
* Matches, Coax, Balanced Lines,
e | paded with Extra Features Random Wires, 1.8 to 30 MHz Pre-amps
TERMS: ;

Prices Do Not Include Shippi *
rices Do Nol Include Shipping. * ICOM DAY *

Price and Availability Subject to ,. * SATURDAY NOVEMBER 7 *

ALD-24T
* Dual Band Mobile
140-149.995 MHz/ 440-450 MHz

* 21 Programmable Memories
e 25 Watts Output on Both Bands

Change Without Notice e
Most Orders Shipped The Same Day A

COD's Welcome &5 “l

““ * Discount Prices On Entire ICOM Line
.

* In Store Prizes & Drawings
For Orders and Price Checks Call 800-523-7731

* ICOM Personnel On Hand =
* Call Early For Best Bargains Or Stop In

Indiana and Information
Call 1-812-422-0231
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TV

Mike Stone WB@QCD
PO Box H
Lowden IA 52255

CONTEST RESULTS!

The unofficial results have been
tabulated for the 6th annual
August 1987 North American
USATVS Fast Scan TV DX and
QSO Party UHF Contest which
was held during the week of Au-
gust 17th to the 23rd. Scores are
being checked for accuracy with
the final results to be published in
the September/October issue of
the Spec-Com Journal.

There were a total of three oper-
ating contest logging categories
that you could enter in from one
of three declared locations: Sin-
gle-op, Multi-op, and Club-op at
fixed, remote, or mobile opera-
tions. A base score of 100 points
was awarded for per-station con-
tacts with at least a P1 locked-
up TV video signal. Bonus points
were awarded for the recep-
tion and transmission of color and
audio (4.5 subcarrier, on-carrier,
or independent). A DX multiplier
existed in ranges of 25-mile in-
crements and a band used multi-
plier gave extra points to those
who used other than the 70-cm
band. Special pre-made USATVS
Contest forms were available
for those who requested them
prior to the event. Over fifty were
mailed to key ATVers and Sec-
tion Managers in the USA for local
distribution. Rules and guidelines
of this contest were published
in the June issue of Spec-Com
and here in the 73 Magazine
column.

ATV’s only contest each year is
sponsored by the USATVS. The
rules and guidelines for this con-
test have varied through the years
as contest organizers fine-tune
this unique special contest to do
what they want to accomplish.
The main purpose of this contest
was to bring out activity during
contest week, and organizers
agree that this certainly hap-
pened. The second purpose of
this contest is to recognize those
FSTV station operators here in
North America who have excelled
in building up a long distance,
quality home television operating
studio on difficult-to-master UHF
and above frequencies. This is no
easy task: It is far more challeng-
ing than mere SSB, FM, or satel-

Ham Television

lite modes operation on the same
frequency.

New to this year’'s event was the
allowance of the use of ATV re-
peaters, with a 50% point penalty.
As it turned out, very few contacts
were made through repeating
devices across the country, but it
was generally thought a good idea
not to restrict entirely the use of
them if contacts were needed to
be made through them usually by
low power or low-level terrain sta-
tions. This procedure will become
part of a regular feature in future
contests.

The Winners

First place in the Multi-op cate-
gory and with the most accumu-
lated points in the nation and
North America was the team of
WEVCF and K6DFM operating

truly took first place with a score of
20,915 accumulated points. | had
29 contacts—again, only three via
the ATV repeater, and all on 70
cm. My longest contact was 180
miles. Unfortunately, for us here
in the Midwest, there were no
band enhancements or openings
during contest week. Taking sec-
ond place was Jim Ryan KSMTE
of Woodstock, lllinois. Jim had
16,350 points with 17 contacts. He
has been on FSTV for only a few
months now, and has really be-
come the most reliable HAM-TV
station to work and “‘see out™ the
Chicago area. Henry Ruh KB9FO
has been running early moming
video and talk schedules for some
time now and was P2 here in lowa
during the contest. Last year's
winner, N9AB, of Ivanhoe, lllinois,
was heard only one or two nights.
He gave out some pointers, but
chose not to work the contest
this year.

Competition is getting fierce for
once in the Windy City. The
Chicago 2-meter accessible Color
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Figs. 1 and 2. Computer screens transmitted by balloon package.

from Malibu, California. Together,
they scored a whopping, record-
setting 30,951 points! They oper-
ated form a motor-home high atop
Saddle Peak and made 32 con-
tacts—all done on the last day
of the contest. The ranges of
many of their contacts direct
on simplex were 45-125 miles.
Frequencies used were 434, 923,
and 1240 MHz. On 434 MHz, they
ran 6 Watts into a 48-element J-
beam. On 910 and 1243 MHz,
they ran 1.5 Watts into a 27-ele-
ment FOFT. They also used
portable power from a Honda EM-
600 generator. Only 3 out of the 32
contacts were on an ATV re-
peater, WAGSVT/R, which is lo-
cated at Santiago Peak in Orange
County at a distance of 70 miles
from their station. Both winners
have 3-year subscriptions to
Spec-Com and framable contest
award recognition certificates.
The WEVCF team are repeat win-
ners from a past contest and par-
ticipate each year in the event.
Congratulations, fellahs!

Inthe Single-op category, yours
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Weather Radar at 426.25 MHz
has been on-the-air now for 6
months and is working just fine. It
has been seen as far away as He-
bron, Indiana, at times of en-
hancement at P3-P4 levels, Work
continues on the Chicago ATV re-
peater project, but it has been
hampered by its inaccessibility
because of the NBC strike at
WMAQ-TV.

Third place went to Bill
WBBELK as Single-op ATV mo-
bile! Bill (of Findlay, Ohio),
amassed 12,750 points. He com-
pleted the delayed launch of the
helium-filled balloon (reported be-
low) and then packed up all of his
FSTV and 2-m gear and went to
Maine for his vacation. During
contest week, he travelled and
made TV contacts along the way,
some even on freeways. On a few,
he drove right up to their door!
Some notable contacts in New
England were W3ZQS, WA3VCR
(how is that for a call?), W20SW,
WB2UBR, and KB2CXM. Way to
work 'em Bill—the USA's only
working ATV mobile for the con-

test! Were you horizontal with
your quad?

Fourth place went to Donald
Townsend KE7NR of Chandler,
Arizona with 8,925 points. Don re-
ported good activity and enthusi-
asm in his area and had 18 con-
tacts. Fifth place went to Marty
Fitzgerald WDOBCE of Daven-
port, lowa, with 8,400 points and
13 contacts. Other Top-Ten finish-
ers include Henry Ruh KB9FO of
Des Plaines, lllinois, with 8,175
points; Casimere Pustelnik
W20SW of Buffalo with 6,525
points; Ron Hines WASNJR of St.
Paul, Minnesota, with 5,900
points; John Hegeman WBOBIZ of
Bettendorf, lowa, with 5,800
points; and Don Fuller W2WHK of
Tonawanda, New York, with
4,250 points.

There were 23 entries this year.
Contest award recognition certifi-
cates will be mailed to all stations
who entered the contest. Congrat-
ulations to all!

ATV Balloon Launch

The WBBELK helium balloon
experiment was launched on
August 15th, at 1:25 p.m. EDT
from Findlay, Ohio. The balloon
package consisted of a 1-Watt
ATV transmitter (PC Electronics
KPA-5), a custom-built computer
graphics generator in color with
two graphic screens timed in se-
quence, a GLB CW ID module,
and a 100-mW 2-m FM transmitter
made by International Radio Kits
in the early 70s. Power consisted
of 10 Polaroid Lithium cells con-
nected to provide 500 mA at 12
volts for approximately 7 hours.

The balloon was a 5-foot weath-
er balloon made by Kaysam and is
the same balloon used by the Na-
tional Weather Service for Radio-
sonde launches. The balloon sys-
tem consisted of the balloon, a
parachute for recovery, aluminum
foil for observation, and radar re-
flection, and the transmitting
package on the end. The two-me-
ter antenna was a 1/4-wave verti-
cal whip, and the 439.25-MHz
ATV antenna was an omnidirec-
tional turnstile mounted on the
bottom of the package.

The total package weighed in at
21bs., 11 oz., and our final lift from
the balloon was 2 Ibs., 150z. This
gave only 4 oz. of lifting force re-
sulting in a slower-than-planned
ascent of 700-800 feet/minute.

During the launch, the ATV an-
tenna became damaged so that
two of the elements on the turn-
stile were bent downward result-
ing in deep fades as the package
spun around. At 2:59 p.m., at
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Compuserve 72405,1207
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ATV MADE EASY WITH OUR SMALL ALL IN ONE BOX TC70-1
TRANSCEIVER AT A SUPER LOW $299 DELIVERED PRICE!

CALL 1-818-4474565 AND YOURS WILL BE ON ITS WAY IN 24 HRS (VIA UPS SURFACE IN CONT. USA).

TC70-1 FEATURES:

* Sensitive UHF GaAsfet tuneable downconverter for receiving
* Two frequency 1 watt p.e.p. transmitter. 1 crystal included

* Crystal locked 4.5 mHz broadcast standard sound subcarrier
* 10 pin VHS color camera and RCA phono jack video inputs

* PTL (push to look) T/R switching

* Transmit video monitor outputs to camera and phono jack

* Small attractive shielded cabinet-7 x 7 x 2.5

* Requires 13.8vdec @ 500 ma. + color camera current

Just plug in your camera or VCR composite video and audio, 70cm
antenna, 12 to 14 vdc, and you are ready to transmit live action
color or black and white pictures and sound to other amateurs.
Sensitive downconverter tunes whole 420-450 mHz band down to
channel 3. Specify 439.25, 434.0, or 426.25 mHz transmit
frequency. Extra transmit crystal add $15.

Transmitting equipment sold only to licensed radio amateurs verified in the
Callbook for legal purposes. If recently licensed or upgraded, send copy of
license. Receiving downconverters available to all starting at $59 (TVC-2G).

WHAT ELSE DOES IT TAKE TO GET ON ATV?

Any Tech class or higher amateur can get on ATV. |f you have a
camera you used with a VCR or SSTV & a TV set, your cost will just
be the TC70 and antenna system. If you are working the AMSAT
satellites you can use the same 70cm antennas on ATV.

DX with TC70-1s and KLM 440-27 antennas line of sight and
snow free is about 22 miles, 7 miles with the 440-6 normally used
for portable uses like parades, races, search & rescue, damage
accessment, etc. For greater DX or punching thru obstacles: 15
watt p.e.p. Mirage D15N or 50 watt p.e.p. D24N or D1010N-ATV,

The TC70-1 has full bandwidth for color, sound, like broadcast.
You can show the shack, home video tapes,computer
programs,repeat SSTV, weather radar, or even Space Shuttle
video if you have a home satellite receiver, See the ARRAL

Handbook chapt. 20 & 7 for more info & Repeater Directory for
local ATV repeaters.

PURCHASE AN AMP WITH THE TC70-1 & SAVE!

50 WATT wiTH D24N-ATV....$499

All prices include UPS surface shipping in cont. USA

cq
ATV

TC70-1...$299
ATV Transceiver

YouR HOME TV CAMERA

| COMPLETE ATV STATIGN-

p— —_— — - — — e —

Mirage D15N.....5119

(optional) 15 watts RF out.
Mirage D24N.....$219
(optional) 50 watts RF out.

KLM 440-27 14dbd $107
KLM 440-10X 11dbd $65
KLM 440-6X 8.9dbd $51

HAMS! Call or write for our full line ATV catalog...Downconverter boards start at only $39
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Sittlite

Gooseneck Lamps and Accessories

Controlled

® 12” and 18”
L _I o

¢ Slot for Color
Filter

e 12 Volt

Performs with consistent reliability
providing dimmer controlled
illumination for late night DX'ing.
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Littlite /CAE Inc.
P.O. Box 430
Hamburg, M| 48139
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Charge: VISA | ] MasterCard [
Acct No. Exp

PLEASE PRINT CLEARLY
Name
Address
City
State_ Zip
Phone | )
Sign Here
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about 60,000 feet, the ATV transmitter quit,
and the 2-m beacon quit fairly suddenly
around six minutes later, at around 70,000
feet. One possible cause of all of this is burst-
ing batteries at the near-vacuum of that aiti-
tude. The balloon was followed by Jim
WABVWY in his Cessna shortly after launch,
and was able to optically track it until 4:00
p.m., where it was estimated to be at an alti-
tude of 100,000 feet. The ground crew was
able to view the balloon with binoculars until
4:30 p.m. with the balloon appearing as a
bright star. After that, the balloon moved close
to the sun and was lost from view of the ground
crew as it slowly drified westward. Due to very
light winds, the balloon stayed within 18 miles
for over three hours; but it was never seen
again after 4:30 p.m. It's hoped that someone
will find it during the fall crop harvest.

The 439.25-MHz ATV signal was received
as far away as Buffalo by W2RPO (290 miles),
and in Chicago (250 miles) at a P2-P3 level by
KSMTE, KBOFO, and others, Stations within
100 miles reported varying signal strengths of
between P3-P5 with deep fading,
although W8RVH tilted his ATV antenna 45
degrees which eliminated most of the fading.
Picture reception reports have been coming in
from Ohio, Michigan, Indiana, Pennsylvania,
Illinois, New York, and Ontario.

The 2-m beacon was heard as far away as
Baltimore (400 miles) by N3GAGG, and in St.
Louis (400 miles). The 2-m range seemed to
follow the radio line-of-sight formula 1.4 x vH

while the ATV range seemed 10 apprqximata
the optical line of sight formula 1.2 x vH. H is
height in feet.

An interesting phenomena occurred
within three minutes of launch at about
2,500 feet, when the balloon passed through
an inversion layer and produced reception
in Cleveland, Pittsburg, Detroit, and Canada,
of a strong 2-m beacon and ATV picture
for about 1 minute. Band conditions were
interesting indeed as WA8SAJ in Cleveland
(125 miles) reported hearing both signals
as the package was activated several minutes
prior to launch at an altitude of three feet
off the ground. WB9FOL received the beacon
8 seconds after launch at a distance of
110 miles.

Bill WBBELK thanks all who assisted him
with this project, and in particular WABHDX
for the use of his barn, WABVYW for his excel-
lent airplane tracking, WB8MSJ for working
out the balloon-filling procedure, KABLWR
and WA3USG for their fine job in coordinating
the 40-m information net, WBVKR for his
equipment donations, Spec-Com and WB0
QCD for donating the ATV antenna and solar
cells for balloon Il, WEORG of PC Electronics
for his technical support, and finally the valiant
efforts of the chase team of N8DOO,
WABGAU, WBRSK, NR8Q, and KABWLV. Any
group capable of looking through binoculars
at a tiny speck in the sky for hours while lying
in a ditch filled with poison ivy has to be dedi-
cated!

Hamsats
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runs 80 Watts on Fuji's two-meter uplink and
has two GaAsFET preamps available for the
70-cm downlink.

RS-10/11

More details on the antenna configuration
of our newest hamsats are now available. As
reported in the September column, RS-10 and
RS-11 are part of a larger Soviet spacecraft,
COSMOS 1861. Four antennas on the struc-
ture are used for the amateur radio satellites.
RS-10 and RS-11 each have their own two-
meter, half-wave verticals, but the other two
antennas, a ten-meter ground plane, and a
15-meter ground plane, are shared between
the two units.

| have received requests for a new RS-10/11
frequency chart. The April column presented
a preliminary offering for RS-9 and RS-10.
This chart from Ron WAS5RON has been up-
dated and is shown in Figure 1. The graphic
presentation is much easier to use than a table
of frequencies.

For most satellite enthusiasts, desense has
been a major problem for serious mode K
operation, which uses 15 meters up and 10
meters down. Two interim solutions can get
you on the air until the problem can be com-
pletely cured.

The first is to choose a downlink frequency
several kHz away from other stations. Using
the chart in Figure 1, or the table shown in the
September column, calculate an uplink fre-

quency to match with the downlink receive
frequency you are monitoring. Call CQ even
though you cannot hear yourself through the
satellite due to the desense problem. Since
calling in the blind might put you on top of
another QSO, it would help if a friend could
monitor the downlink to see if your calcula-
tions are correct.

The second method is to have a friend not
only monitor your downlink, but also to relay it
back to you. This can be done either by phone,
via two-meter FM, or, for the Novices, 220
MHz FM. Two hams in Houston, W5BKK and
KESIC, have tried this quite successfully with
mode K Robot operation.

AMSAT-NA Technical Journal

A new publication is now available from the
Radio Amateur Satellite Corporation. The Am-
sat-NA Technical Journal, or just “ATJ", was
created to publish papers reporting findings in
the field of low-cost satellite design, construc-
tion, and operation.

The first issue, available from AMSAT-NA
for a donation of $10, plus $2 postage and
handling, is 45 pages long, printed on quality
paper, and contains no advertisements. Some
of the papers are quite technical, but as Editor
Bob Diersing points out, in order to achieve
personal advancement in a technical field, itis
necessary to study matenal that may be far
beyond your level of experience at the time.
Figures, tables, schematics and other illustra-
tions are prominent in “ATJ". Give this one
serious consideration for inclusion in your
hamsat library. B
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Chod Harris VP2ML
PO Box 4881
Santa Rosa CA 95402

The XF4DX
Revillagigedo DXpedition

Has the one-man DXpedition
gone the way of the spark gap
and coherer? The traditional
DXpeditioner was a single opera-
tor hopping from place to exotic
place, working the multitudes,
and moving on. Danny Weil, Gus
Browning, Don Miller, and others
refined the art of DXpeditioning,
now followed by a small minority
of DXers. Eric Sjoland SMRAGD
and San Hutson K5YY, and, of
course, Lloyd and Iris Colvin
WEKG and W6QL follow these
hallowed footsteps around the
world.

But recent years have seen the
advent of the luxury DXpedition.
The recent Clipperton trips dem-
onstrated that enough DXers with
sufficient funds can activate some
of the rarest islands in the world in
relative comfort and safety. Rath-
er than sailing their own boat,
or relying on local, unscheduled
means of transportation, the Clip-
perton crew and others have char-
tered a large, comfortable yacht
and avoided the problems that
plagued earlier Clipperton DXpe-
ditioners.

The February XF4DX DXpedi-
tion to Revillagigedo was another
example of a high-tech (and
expensive) approach to operat-
ing from rare locations. Five
amateurs from the US and Mex-
ico chartered a Grumman G-1
twin-engine propjet (for al-
most $17,000) to spend a few
days operating from this Paci-
fic island.

The DXpedition Begins

The group assembled in Mid-
land Texas, where Tiger Charter
helped the amateurs load more
than 3600 pounds of gear, food,
and supplies into the plane. After
a stop in Baja, Mexico, to pick
up XE1IKP, the group winged
the 450 miles west to Socorro
Island, the largest of the Revil-
lagigedo chain of wvolcanic is-
lands. They anxiously circled the
small landing strip, remember-
ing the last Palmyra DXpedition
that crashed on the Dbroken
runway on that remote spot. They
were prepared to turn back and

Hams Around the World

cancel the DXpedition if the field
looked dangerous. Fortunately
the field was clear, and soon the
plane rolled to a stop on a paved
parking ramp

The DXpeditioners immediately
began unloading their gear, and
started to set up the operating
positions and antennas. Two
Cushcraft A-3 tribanders went
up on push-up masts, with only
one minor problem. In their hurry
to leave, the amateurs lacked time
to pre-assemble and test the
antennas. When they opened
the box, they discovered that the
center insulator of the driven
element was missing. In the spirit
of DXpeditioners everywhere,
they sawed off part of a broom
handle, and put the antenna on
the air.

For 160 meters they erected
a Minooka Special (see May 1974
QST for details). The antenna
performed splendidly, and helped
provide many Top Band Dxers
with an XF4 contact. An inverted
L for 80/75 meters and an invert-
ed vee for 40 and 15 meters com-
pleted the antenna farm. Unfortu-
nately, every tree in the vicinity
of the airport had long since been
converted into firewood, and
antenna supports taller than
knee-high were sadly lacking.
Still, the simple antenna assort-
ment worked well, especially into
Europe, where XF4 ranked 21st
on The DX Bulletin’'s 1986 most-
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Photo A. With their destinarion a thousand miles from the nearest Radio Shack,
XF4DX DXpeditioners K9AJ, K9VV, K4UEE and WORLX (from left) review
their equipment list one more time before packing. (WASMAZ photo)

wanted-countries list before the
XF4DX trip.

Rigs included Drake twins,

Photo B. Nearlv two tons of radio gear, antennas, food, and supplies await
departure.

ICOM and Kenwood transceivers,
and a Drake TR7, followed by Al-
pha and other amplifiers. For elec-
tric power, the XF4DX DXpedi-
tioners packed three Yanmar
diesel generators, totalling almost
9 kW of available power. The gen-
erators ran well on jet fuel, si-
phoned from the tanks of the
Grumman G-1. As soon as the first
station was connected up, XF4DX
was off and running.

The operation proceeded
smoothly for a time, until some of
the mainland Mexican amateurs
voiced doubts about the group's
legal status to operate on the is-
land. To avoid conflicts, the
XF4DX group elected to shut the
station down for a time, until mat-
ters could be resolved to every-
one's satisfaction. Unfortunately,
this shut-down coincided with a
holiday in Mexico, adding an extra
day to the delay in re-activating
XF4DX.

After a tour of the island, includ-
ing a hike to the summit of the
1130-meter high central moun-
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Antennas,
Mounts and
Accessories for
Land Mobile.

From 30 to 900
MHz

185 W. Hamilton St.
West Miltan, Ohio 45383
Call Toll Free :

1-800-543-2197
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tain, the group resolved the minor
differences of opinion, and the
XF4DX was on the air again.

See It On Video

Living conditions were primitive
but adequate on the airport park-
ing ramp. The group siphoned wa-
ter from the airplane’s tanks, as
well as fuel for the generators.
One evening, however, a strong
Pacific storm sent rain sheeting
into the tents. At one point, more
than an inch of water sloshed
back and forth in the bottom of the
tent, where power leads hung
carefully suspended above the
nigh water mark.

Soon (all too soon, given the in-
terruption in operating), the group
had to dismantle the gear, pack
the plane, and head back to the
States. However, as the veteran
pilots prepared the aircraft prior to
takeoff, they noticed a split hy-
draulic line that would leak out all
fluid, and thus cut off all controls,
long before the plane could reach
the mainland.

The pilots conferred, and decid-
ed to switch lines with the hy-
draulic tubing that controlled the
landing gear. Since that line is on-
ly used at takeoff and landing, the
small leak wouldn’t drain the fluid
supply. They hoped.

Fortunately the flight back to
Cabo airport was without incident,
and the plane landed safely in
Baja, where replacement paris
awaited their arrival. The DXpedi-
tioners, after a week without
showers and four days without a
cool drink, raced for the bar,
where they soon found them-
selves alone, despite the extreme-
ly crowded airport!

Their problems didn’t end with
their return home, as the authen-
ticity of the trip was challenged,
threatening DXCC credit for the
contacts. Again, the misunder-
standing was quickly resolved,
and XF4DX was accepted for DX-
CC credit in early June.

The group’s problems limited
actual on-the-air time to only 93
hours, but the dedicated DXpedi-
tioners made the most of their
time, and logged 15,110 QS0Os, or
166 per hour! CW contacts out-
numbered SSB contacts 8700 to
6400, with many European and
more than 2000 Japanese QS0Os
included.

Operators on the trip were
K9AJ, K9VV, WOLRX, K4UEE,
WABMAZ, and XE1IKP. Oth-
ers assisting included XE1ALD,
AE1JAK, and many more. The op-
erators even put together a VHS
videotape of their experiences,

Photo C. At about 32 per QSO, the XF4DX trip mayv well deserve the dollar signs

on their chartered Grumman G-1 propjet.

Photo D. K9VV hammers our 40 meter CW comtacts as XF4DX, from Sorroco
Island.

which is available for $20 postpaid
from Don Daso WABMAZ, Route 1
Box 246, Mt. Holly NC 28120.
Clipperton boasts a serviceable
landing strip, as do many relative-
ly rare DXCC islands. The XF4DX
crew showed that a small group
of dedicated DXers can activate

a rare one with some time, plan-
ning, and plenty of money. A
DXpedition to Baker/Howland
Island KH1, for example, lacks
only a handful of DXers who
have a few weeks and sev-
eral thousand doliars each 1o

spare. &
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AV—30 watls
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BUY — SELL — TRADE CW-— 150 waits
ALL BRANDS NEW AND RECONDITIONED e gl b it

Limited one year warranty by Clear
Channel Corporation of Issaquah, WA.

30 Watt Model - List $379
Special $319

100 Watt Model - List $489
Special $409
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® Frequency Coverage 25-30 MHz
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GIVE YOUR EARS A BREAK!
(And the XYL's too!)

The AUTO-KALL. AK-10. 1s a DTMF selective calling unit It connects 1o the
external speaker jack on your VHF/UHF FM transceiver, scanner, eic. Your
speaker remains silent until someone sends your personal 3-digit Touch-Tone*
code That means you (and the XYL') dont have to listen to all the chatter all the
time. But if someone wants to reach you they can Great for farmilies with two of

more hams, activation of emergency nets, etc
FEATURES XMAS AUTO-KALL AK-10

« Completely assembled and ready to use sp Eclnl $7 95
« Easy setting of your personal code in seconds with small rotary Switches. No
jumpers 10 soldes

1988
CALLBOOKS

« Speaker resets automatically to silent-standby and leaves red LED on 1o le Plus §3.00 shupping & handling 117
you know someone called It you were away from the rig AC power supply and audio patch cord included
= 8-15 VDG CMOS circuitry provides for low current operation =V Motron Electronics
« Built-m speaker Extemnal speaker jack also provided 695 W. 21st Avenue
« Measures only 1% x 3 x 5% inches. « Decodes all 16 digits |-__=..i Eugene, OR 97405
*Touch-Tane is trademark of ATAT - 503-687-2118
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A MEARING AID FOR YEMR RECEIVER OR SCANNER!
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wWilie o ikl 11

The “Flying Horse”
sets the standards

Continuing a 67 year tradition, we bring
you three new Callbooks for 1988,
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RAFVEDN T LAS "' i BFA-20

'

FLECTRON PROCESSING INCORPORATED
POy, BN TRE
LEDFDORED. %% 117ad i1%le) 'ad-9 /98

The North American Callbook lists the calls,
names, and address information for 478,000
licensed radio amateurs in all countries of
MNorth America, from Canada to Panama
including Greenland, Bermuda, and the
Caribbean Iislands plus Hawaii and the
LI.S. possessions.
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SPECIALIZED COMMUNICATIONS
FOR TODAY’S RADIO AMATEUR!

If you are ACTIVE in FSTV
SSTV, FAX, OSCAR, PACKET,
= oo BT e RTTY, EME, LASERS,
.\ F="_=="\ orCOMPUTERS, then you need

“ SPEC-COM !’

The International Callbook lists 481,000
licensed radio amateurs in countries outside
North America. Its coverage includes South
America, Europe, Africa, Asia, and the
Pacific area (exclusive of Hawail and the
L.S. possessions).

The 1988 Callbook Suppliement isa new idea
in Callbook updates, listing the activity in
both the North American and International
Callbooks. Published June 1, 1988, this
Supplement will include thousands of new
licenses, address changes, and call sign
changes for the preceding 6 months.

The 1988 Callbooks will be published
December 1, 1987. See your dealer or order
now directly from the publisher.

oMNorth American Callbook Published 10 Tifﬂﬂﬁ
incl. shipping within USA $28.00 :
incl, shipping to foreign countries 30.00 FB'rYEﬂ-r

O International Callbook BYWB@QQB

incl. shipping within USA $30.00
incl, shipping to foreign countries 32.00

~—  (Serving Amateur Radio Since 1967!)

o Callbook Supplement, published June 1st
incl. shipping within USA $13.00
incl. shipping to foreign countries 14.00

SPECIAL OFFER

O Both N.A. & International Callbooks
incl. shipping within USA £55.00
incl. shipping to foreign countries 60.00

40 Pages per issue. Loaded with News, Articles, Projects, and Ads.
SIGN UP TODAY AND GET 3 BACK ISSUES ‘‘FREE"’!
Join our growing membership al the regular $20 per year rate and we will send you 3 back
issues (of your choice) absolutely ““free’’! We also have 2 and 3 year discounts at just $38
and $56. Foreign surface and air mail subscriptions also available, please write for

details. Add $2.00 for a special 19-year “"master article index"’ mmmmm
your first issue. Special TRS-80C, Commodore 64, Apple, IBM Software Catalog Available!

THE SPEC-COM JOURNAL —
P.O. BOXH, (MasterCard.

. S S —

* & & * *® * ® ® & ® ® %

Ilinols residents please add 6Y:% tax.
All payments must be in U.S. funds.
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I
s |
925 5herwnud Dr., Box 247 . +
Lake Bluff, IL 60044, USA LOWDE"! IOWA 52255 I
Credit Card Orders (5% added) lowa Residents Add 4% State Sales Tax l
el: (312) 2346600 _]
CIRCLE 31 ON READER SERVICE CARD CIRCLE 69 ON READER SERVICE CARD

78 73 Amateur Radio = November, 1987



Hi Pro Repeaters

MAGGIORE ELECTRONIC LAB.
Manufacturers of Quality Communications Equipment

*Repeaters T eStandard and

eLinks Computerized
*Remote Base | ‘ Controllers

oVHF,UHF '] (9] | eStandard and
*Receivers o | Computerized
eTransmitters —_— Y - Auto Patches
sAntennas _—— ey *Duplexers

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 HUGGED, ENCLOSED, 19-INCH RACK MOUNTABLE CABINET
» THIS SYSTEM CAN BE EXPANDED AT TIME OF PURCHASE OR CAN BE AN AFTER-PURCHASE ADD ON. THE ADD ONS ARE—HIGHER POWER, 110/220 VAC POWER
SUPPLY, IDENTIFIER, AUTD PATCH, OR COMPUTER CONTROLLERS. IN ADDITION TO THESE ADD ONS AN ADDITIONAL RECEIVER AND TRANSMITTER CAN BE
MOUNTED INTERNALLY FOR USE AS CONTROL LINKS, REMOTE BASE OR DUAL BAND OPERATION, ETC
= AN EXTENSION PANEL IS AVAILABLE FOR LOCAL MONITORING OF THE REPEATER AND CONTAINS ALL NECESSARY METERING, STATUS LIGHTS AND INDICATORS. ALL
ADD ONS ARE AVAILABLE FROM THE COMPANY AND ARE COMPLETE INCLUDING INSTRUCTIONS

MAGGIORE ELECTRONIC LAB.
600 Westtown Rd. West Chester, PA 19382 Phone (215) 436-6051 Telex 499 0741 MELCO

WRITE OR CALL FOR OUR COMPLETE CATALOG
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WELL. T CANDREAM, CANT I 2 | WELL, I CANDREAM, CANT 1€

WERE
* ARE YOU THE HANDSOME ONE WHQ ADNERTIZED ‘ "WHILE WE'PIGGIN' YOU A PEEPER GROUND,

FOR HAM HELP 2~ WE STRUCK OIL /7
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RIAL VIEW

Arliss Thompson W7XU
7314 SW 28th Ave.
Portland OR 97219

BROADBAND 80m ANTENNAS

Eighty meters is one of our most
popular HF bands. It's also our
widest in percentage terms. This
latter point can cause difficulties if
you enjoy operating at both ends
of the band but are using a coax-
fed single-wire dipole and a typi-
cal solid-state transceiver. The
problem that arises is that the or-
dinary 80-meter dipole is too nar-
rowbanded to present an swr of
2:1 or less over a bandwidth of 500
kHz. Therefore, your transceiver
output begins of fold back as you
stray very far (typically more than
+ 125 kHz) from the resonant fre-
quency of the antenna.

One solution is to use a trans-
match to couple the transceiver to
the antenna system, but doing so
compromises your ability to make
rapid frequency excursions with
your no-tune transceiver. Another
possibility is to replace that single-
wire dipole with a broadbanded
antenna. What follows are some
examples of relatively simple
broadbanded antennas that will
allow you to operate over most, if
not all, of the 80-meter band while
using a coaxial transmission line
and no tuner.

Two dipoles mounted at right
angles to one another and cut for
opposite ends of the band (Figure
1) can produce a broadbanded re-
sponse. Logan claimed an swr of
2:1 or less from 3.5 to 4 MHz for
such an antenna, with dipole 1
resonant at 3.56 MHz and dipole 2
resonant at 3.94 MHz." If you have
the room to mount two 80-meter

Antenna Update

halfwave dipoles at right angles to
one another, this is an easy way to
improve the swr bandwidth of your
80-meter antenna system.

A somewhat similar wideband
antenna credited to ZS6Z0 uses
two dipoles cut to the center of the
band and fed 90 degrees out of
phase from one another via a
quarter-wavelength phasing line
(Figure 2). * Once again, the two
dipoles are mounted 90 degrees
apart. The reported bandwidth
with this antenna was approxi-
mately twice that of a single dipole
alone, thereby covering most of
the 80/75-meter band.

What is probably my favorite
in this class of antennas is one
that's been around for a long time:
the cage dipole (Figure 3). This
uses several wires to simulate a
conductor of large diameter. In-
creasing the conductor diameter
produces an antenna whose reac-
tance (and swr) varies less with
changes in frequency than it does
with a ““skinny”’ antenna.® The in-
creased diameter also means that
these antennas are shorter than a
single-wire dipole tuned to the
same frequency. For instance, a
cage dipole that | used for a num-
ber of years had 4 conductors
spaced 2 feet apart and was 117’
long. Mounted 80 feet above
ground, it was resonant at 3800
kHz and provided a 2:1 or better
match across the band. Harbach,
using a 115’ antenna with 4 con-
ductors spaced approximately
4 feet apart, reported similar
results.

When assembling a cage dipole
you must make allowance for the
increased wind area relative to an
ordinary dipole—you now have 3
or more wires plus spreaders—so

DIPOLE |
TUNED TO Fy (Fi< Fm)

Fi+F2
Fm=
ST
PERCENT
DIPOLE Fo-F|
"STAGGER" = = X 100%

DIPOLE 2
TUNED TO F2 (F2>Fm)

A

50 OHM COAX TO
TRANSMITTER

Fig. 1. Top view of the broadband stagger-tuned, crossed dipole

antenna.
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Fig. 2. The 80m wideband anten-
na at ZS6Z0. Two dipoles spaced
90 degrees apart are fed 90 de-
grees out-of-phase with an electri-
cal quarter-wavelength intercon-
necting line. Shields of lines are
all soldered together at dipole
feedpoint and connected to adja-
cent anfenna sections.

plan accordingly when choosing
wire and insulators. | used #14
wire for my antenna, and experi-
enced no mechanical failures.
The spreaders were fashioned
from some Plexiglas™ that | had
on hand at the time. However,
they could be made of wood or
PVC. Conductors such as angle
aluminum have also been used for
spreaders, although some claim
that doing so increases the anten-
na Q and hence markedly de-
creases bandwidth.’

Altempting to erect a cage
dipole in an area cluttered with
underbrush and overhanging
limbs can be a nightmare (trust
me, I've tried it), but if you can
suspend one wire near ground,
build the remainder of the anten-
na around that wire, and then pull
the complete assembly into po-
sition, the task is not especially
difficult.

Another dipole cousin is the fan
dipole.® As can be seen in Figure
4, each side of a fan dipole con-
sisls of two arms 55 feet long,
spaced 12 feet from one another
at the ends, and joined at the cen-
ter. The antenna is 110 feet long,
causing it to have a capacitive re-
actance on 80-meters. To com-
pensate for that reactance, a reac-
tance of opposite sign (i.e., an
inductor) is connected across the
antenna terminals (see Figure 4
for details). This procedure also

INSUL TN | TR

. I.-
AR
D TRANSMITTER

Fig. 4. Broadband fan dipole for
80m. Wires may be either in the
horizontal or vertical plane. The
induclive reactance (X.) is 64
Ohms. At 80m, L = 2.7 uH, this is
achieved by winding 8-1/2 turns of
#12 wire around a 2"-long, 2"-di-
ameler tube.

transforms the resistive compo-
nent seen at the antenna to ap-
proximately 50 Ohms.

W7IS, has his own version of a
wideband dipole for B0-meters
(Figure 5).” As you can see in the
illustration, he uses five equal
length wires connected in parallel
for each leg of the dipole. The
wires are spaced approximately
2 feet apart, with no spreaders be-
ing used. W7IS claims an swr of
less than 2:1 over the 80-meter
band with this antenna. Although
he used a 1:1 balun at the feed-
point of this antenna, | suspect
that it would work equally well with
direct coax feed.

The discone and conical mono-
pole (Figures 6 and 7) are two
wideband vertically-oriented an-
tennas that not only covers all of
the BO/75-meter band with a low
swr, but works well over several
adjacent amateur bands. Their
shortcoming is that they take up
considerable real estate when de-
signed for the lower HF bands.
Due to their limited application, in-
terested readers are referred to
the ARRL Antenna Book (edition
13) and an article by Stan Gibilis-
co W1GV/4 in the May 1985 issue
of 73 for further details.

The antennas discussed above
certainly do not constitute an
exhaustive list of the wideband
anlennas that can be used on
80-meters. However, they do
provide some examples of how
you can erect an antenna that
yields a relatively low swr over the

e &
i

L INSULATOR

cax FEEO

Fig. 3. Cage dipole. The spreaders are spaced at 10-15" intervals.
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3.5t0 4-MHz range. And don't for-
get that these antennas can also
be scaled for use on the other am-
ateur bands that have relatively

Fig. 6. Discone antenna. L =
wavelength/4 (free space) at low-
est operating frequency. S = 1-6

large bandwidths, such as 160 jnches.

and 40 melers. So, give one of 1
these antennas a try and free 3. The ARAL Antenna Book, 25 % o

yourself from antenna-tuner slav-  €d-13, p.30 SHALEM

ery. I'm interested in hearing how 4. Harbach, Allen B., ‘“‘Broad- .

they work for you and what new  band 80-meter antenna,” QST, | it 170 T

ideas readers have for these (and  December 1980, p.36-37 €] —— L=

D) ALtennass 5. Johnson, David C., ““Technical m! -
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Fig. 7. The conical monopole antenna. Al B, top view shows the dimen-
sions for 3.5-14 MHz. At C is shown the side view of the conical
monopole at section A-A. Note that the grounding stubs, b, connect to
the short radial wires, a. Wires ¢ run up the sides of the supporting pole,
which 1s unguyed.
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Hemole Entry

KEYBOARD-MOUNTING FRAME & SHIPPING 525
To know more about our Touch-Tone® Encoders
CALL OR WRITE FOR FREE CATALOG &
INFORMATION GUIDE

Pipo Communicalions
P.0. Box 2020, Pollock Pines, CA 95728

916544-5444 » FAX B44-PIPD

"ATA&T

PipoCommunications’

Emphasis is on Quality & Reliability
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DEN-TRONICS

Amateur Radio & Computers
64102 Deland Road * Flushing, Ml 48433
(313) 659-1776

“YOUR PACKET CONNECTION"
Kanironics ® AEA

Terminal programs for
popular compulers:

Software Kantronics Software

MBA-TOR SWL TEXT Hamsoft
APPLE IBM Amtor

H-89 DQ-64 Hamtex
DDX-464 Amtorsoft

Superap
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“*1 learned all of my code and theory while
driving to and from work, it was easy.’’

It you don't have time to read books & take notes al
home for the theory exams or spend hours copying code
practice you can learn them by simply listening at yous
letsure. You will i2arn not only the exact queshons and
answers on your tes! but the detased theory behind each
one. You will thoroughly understand what you are Deing
asked and why the answer |5 correcl

New Novice, New Technician/General, Advanced, Exira

Theory courses on audio cassettes. $19.95 ea.

Learn code non stop all the way from scratch through
Nowice to Extra class speed (0 to 23 words per minute)
with one course, Code is learned at a high rate with wide
spacing between characters. A completely structured
course which will take you in easy steps to your license
class speed. Simply listen at your leisure

Code course on audio cassettes. 519.95
VEC type code General or Extra Exam tape C90 §7.95 ea.

Shipping 3.00 per theory or code course, Exam tapes
$1.00, Check, MO, Visa or MC. Courses shipped same
day received

AMATEUR RADID SCHOOL KBEMT
Jerry Ziliak KB6MT (7 years instructing students)
2350 Rosalla Drive, Dept. B, Fullerton, CA 92635

(714) 990-8442

CIRCLE 288 ON READER SERVICE CARD

$1,000,000
IN EXTRA SALES

YOU CAN’T AFFORD NOT
TO BUY THIS VIDEO!

Wayne Green explains how your business
can generate an extra $1,000,000 in sales.
You'll get step-by-step instructions on
the inteligent use of public relations as
well as many lips from Green's 35 years of
expertise in the publishing world.

To order send $99 (check or MC/VISA) to:

Wayne Green Enterprises, Inc.
WGE Center
Peterborough, NH 03458

orcall 1-603-525-4201 x522

CIRCLE 231 ON READER SERVICE CARD
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_BARTER 'N’ BUY

QSLs TO ORDER. Variety of styles,
colors, card stock. W4BPD QSLs, PO
Drawer DX, Cordova SC 29039.
BNB260

THE DX'ERS MAGAZINE. Up-to-dale,
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

XEROX MEMORYWRITER—parts,
assemblies, boards, manuals. Free
help with service problems. WENTH,
Box 250, Benton AR 72015 (501) 776-
0920. BNB404

HAM TRADER YELLOW SHEETS. in
our 24th year. Buy, swap, sell ham-ra-
dio gear. Published twice a month. Ads
quickly circulate—no long wait for re-
sults. SASE for sample copy. $12 for
one year (24 issues). PO Box 2057,
Gien Ellyn IL 60138-2057. BNB412

QSL CARDS—Look good with top
quality printing. Choose standard de-
signs or fully customized cards. Better
cards mean more returns to you. Free
brochure, samples. Stamps appreciat-
ed. Chester QSLs, Dept. A, 310 Com-
mercial, Emporia KS 66801. BNB434

LEARN CODE on your IBM PC (or
compatible), Commodore
CODE-PRO takes you from
no  knowledge to proficient
copy. Specify computer. $10 plus $2
s&h. 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

CODE PROGRAMS. Apple/C-64 37
Modes, Graphics, Lessons, Wrdprcsr,
etc. LARESCO, POB 2018, 1200 Ring

C-64/128.

Barter "N’ Buy advertising must pertain to ham radio products or services.
|  Llindividual (noncommercial)..............ooovanann

_ Commercial

| Prepayment required. Count only the words in the text. Your address is
free. 73 cannot verify advertising claims and cannot be held responsible
for claims made by the advertiser. Liability will be limited to making any
necessary corrections in the next available issue. Please print clearly or

type (double-spaced).

llllllllllllllllllllllllllllllllllllll

Road, Calument City, IL 60409
(312)891-3279. BNB507

VIDEOCIPHER DESCRAMBLING
MANUAL—115 pp.—$27.45 ppd. Oak
Orion—77 pp.—$22.45 ppd. Satellite
catalog $2. Microtronics, PO Box 2517-
L, Covina CA81722. BNB513

COMMODORE CHIPS. Authorized
Distributor, Faclory Fresh. #6526/
6510-$9.95, #6581-%512.85, #6567-
$14.75, #8701-§7.15, PLA/B25100-
$12.50, 901225/226/227/229-$10.95
and many others....Heavy Duty Power
Supply for C64-$27.95...Call Toll Free
800-248-2983 (outside NY) or 914-356-
3131. Kasara Microsystems, Inc. 33
Murray Hill Drive, Spring Valley, NY
I0977. BNB529

SMART BATTERY CHARGER for gell-
cells or lead acid batteries, by Warren
Dion W1BBH. See June 1987 QST
Magazine for circuit details. Complete
kit, nothing else to buy, only $49.95
plus $3.50 s/h. Order #150-KIT. A&A
Engineering, 2521 West La Paima,
Unit K, Anaheim CA 92801 (714) 952-
2114, BNB531

HAM RADIO REPAIR, all makes, all
models. Robert Hall Electronics, PO
Box B363, San Francisco CA 94128
(408)-729-8200. BNB558

CUSTOM LEATHER RADIO CASES
for all makes of HTs/scanners. Free
info. Alexander, Box 1556, Kitchener
Ontario N2G 4P2 Canada. BNB577

SB-220 OWNERS!—Enhance perfor-
mance—add new features. 11 step-by-
step mods which include: tuned-input
6- and 160-meter operation, heavy-du-
ly power supply mods, full QSK opera-
lion, solid-state bias control, and many
more. Source of parls included. One
time 50% rebate for new mods submit-
ted and two free updates. 10 pages of
tech info on the 3-500Z. Order today—
$10 per copy plus $1 postage. SASE

25¢ per word
60< per word

e s ) T e | et | e il |

No discounts or commissions are available. Copy must be received in
Peterborough by the fifth of the second month preceding the cover date.
Make checks payable to 73 Magazine and send to: Suzanne Des Rochers
Barter ‘"N’ Buy, 73 Magazine, WGE Center, Peterborough NH 03458.

B2 73 Amateur Radio » November, 1987

for info. Bob Kozlarek WA2SQQ, 69
Memaorial Place, Elmwood Park NJ
07407. BNB581

COMMODORE REPAIRS. We are the
largest Authorized Service Center in
the country and we repair your Com-
modore computer within 3 to 4 days.
(Our prices are low, eg. C64-$39.95).
New ROMS just received for updating
C-128/1571, A MUST. C64 Power Sup-
ply $27.95. Call Toll Free B00O-642-
7634 (outside NY) or 914-356-3131.
Kasara Microsystems, Inc., 33 Murray
Hill Drive, Spring Valley, NY 10977.
BNBS587

WANTED: Lafayette PrivaCom 3C,
525, 625, or GE 5813B. RADIO, 2053
Mohave Dr., Dayton OH 45431.
BNB589

CHRISTIAN INVESTIGATOR NET
Write NOFAQ Blau, 1127 West Hwy 20,
Michigan City IN 46360. Three stamps,
please. BNB590

WANTED: Military radios and related
equipment. Circa: WW Il. Command
and Field Issue. ARC-2, BC375,
BC223, Etc. Complete Collections or
Single Sets. Contact: KA1GON; (617)
396-9354 or write: 501 Mystic Valley
Pkwy, Medford MA 02155. BNB595

COMMODORE 128/64 OWNERS—
Pass your Code Exam! Novice through
Extra. Random QS0O's, Random
Groups. More Ham Programs Avail-
able. 12-Volt power supplies for Vic-20,
C-64, C-128, and llc. 12-Volt Monitors.
Send for free flyer. THE PEGASUS
PROJECT, PO Box 10079, Fairbanks
AK 99710. BNB&0DS

MARCO: Medical Amateur Radio Cou-
cil, operates daily and Sunday nels.
Medically oriented amateurs (physi-
cians, dentists, veterinarians, nurses,
therapists, etc.) invited to join. For in-
formation, wrtie MARCO, Box 73's,
Acme, PA I15610. BNB612

VOICEGATE COMMUNICATIONS
NOISE REDUCTION—OQur exclusive
“dynaspan’’ noise reduction, audio
gated squelch, 2 notch & 1 peak active
filter, automatic tape recorder activa-
tor, audio amplifier, and more! See the
Bob Grove review in the 5/87 issue of
Menitoring Times. An SASE gets you
our free brochure or send $3.50 (credit-
ed toward purchase) and we’'ll include
our demaonstration cassette. Voicegalte
$109.95. Power pack $9.95. JABCO
ELECTRONICS, R1, Box 386, Alexan-
dria, IN 46001. BNB613

KENWOOD 430S owners only! Stop
Scan automatically resumes the scan
AFTER the transmission finishes!
SASE for free brochure. Kit $19.95. As-
sembled $29.95. JABCO ELECTRON-
ICS, R1,Box 386, Alexandria, IN
46001. BNBG14.

WANTED: DRAKE R7A RECEIVER
W/MANUAL MS7. Tony Ficarra. 144
Gladstone Avenue, Wollong, NSW.
Australia 2500. Phone (042) 292573,
BNB615

DX ADVENTURE ON MONSERRAT

only $300/week. Details: Chod Harris
VP2ML Box 4881-7, Santa Rosa, CA
95402. BNB618

SCARA INDOOR HAM RADIO AND
COMPUTER FLEA MARKET. Sunday
November 15, 1987 at the North Haven
Park and Recrealion Center, 7 Linsley
Street, North Haven, CT. Sellers ad-
mitied at 7 a.m., Buyers from 9 a.m. to
3 p.m. Tables are $10.00 in advance,
$15.00 at the door. General admission
$2.00 per person. Talk-in on 146.01/
61. Reservations for tables must be
received with check by November 4,
1987, and NO reservations by phone.
For information or reservations,
S.AS.E. to: SCARA Fleamarket, P.O.
Box 81, North Haven, CT 06473 or call
between 7 p.m. and 10 p.m. Brad at
(203) 265-6478. BNB620

CAN YOU GET ON THE CLASS-
ROOM NET? Come to 7.238 at 1200
UTC daily or 21.395 later in the day. If
you can't work WB2JKJ and the Crew
at Junior High School 22 on Manhat-
lan's Lower East Side at these times
we may never gel to know you or re-
ceive your QSL. Don’t be shul out of
our QSL OF THE WEEK AWARD con-
test. Don’t miss out on making lots of
new friends and learning about the
mos! exciting use to Ham Radio in edu-
cation today. Send a card now via the
callbook. You'll be glad you did.
BNB621

CASA MARCONI, INC. Pre-owned
communications equipment. We do re-
pairs. CASA MARCONI, INC., 7189
SW Bth Street, Miami, FL 33144. (305)
264-8443. BNB623

SUPERFAST MORSE CODE Su-
PEREASY. Subliminal cassette. $10
LEARN MORSE CODE IN 1 HOUR.
Amazing new supereasy technique,
$10. Both $17. Moneyback guarantee.
Free catalog: SASE. Bahr, Dept 73-7,
2549 Temple, Palmbay, FL 32905.
BMNBE624

HOMEBREW PROJECTS LIST. SASE
WB2EUF, Box 708, East, Hampton,
NY 11937. BNBG26.

"“QSLs & RUBBER STAMPS—TOP
QUALITY! States, World Maps, USA,
Key, Shuttle, Globe QSLs. Report
Form Rubber Stamps. More! Sample
Pack—50 cents—Ebbert Graphics D-
7. Box 70, Westerville, OH 43081"
BNB627

DEAD BATTERY PACK?7? NiCd cells
/ Inserts / Rebuilding. AA $1.60, (W/
tabs $1.75) 2/3AA 270MAH $1.95, 2/
3af 450MAH $2.45, Replacement in-
serts, less wires: ICOM BP-2 §17.95,
BP-3 (standard) $16.95, BP-5 $23.95,
Kenwood TR-2400/PB 24 $18.95, PB-
25 $22.95, PB25H $24.95, Tempo: S1/
270mah $19.95, S1 2.4,5/450mah
$22.95, Azden 300 $18.95. Others,
SASE, Infolrebuild quotes. in PA add
6%. Add $2.00 S&H/order. CUNARD
ASSQOCIATES, R.D. 6, Box 104, Bed-
ford, PA 15522. BNB628

ANTENNA TRAPS designed quickly



and accurately with your computer.
Send $10.00 for APPLE-Il program
disk and manual, SASE for more infor-
mation. WIHUE, 119-7 Buckland St
Plantsville, CT 06479. BNB630

WIND SPEED INDICATOR—Ham
weather observers; build your own
anemometer from easy to locate parts.
Easy-to-follow instructions. Send $5 to
: North Wind Ideas, P.O. Box 635,
Menomonie, Wl 54751-0635. BNB631

LAYMAN'S CHRISTIAN INVESTIGA-
TOR NET. Thought-provoking com-
mentaries and recent discoveries.
Monday 7:30 CST 0030 UTC 3860 for
information write Albert Blau 1127
West Hwy 20, Michigan City, IN 46360
3 Stamps Please. BNB632

FREE: Sell-want list. WABGER, 3241
Eastwood Rd., Sacramento, CA
95821. BNB633

BACK ISSUES 73 RARE PRICE
SALE. 1977 to 1986, Each twelve issue
volumn costs $50. plus $3 postage.
Send check or money order to A.E.
Fant, WBSWAF/DA1FT, Schweinfurt
American JHS, APO NY NY 09033.
Hurry, | need the space. BNB634

EDN MAGAZINES WANTED (1975-
1986). Call collect 519-742-4594 after 6
p.m. Eastern Time. BNBB35

SAT TRAK II -A complete advanced
salf-contained satellite tracker with AZf
EL rotor control. Enter Keplerian Data

once via RS-232 with terminal or com-
puter. Memory for 12 satellites. Accu-
rate. Solid state AZ/EL drive. Available
from ADR, P.O. Box 10184, Sarasota,
FL 34230 813-378-3410. BNB636

NEW ANTENNA DESIGN delivers 30
dB gain over a dipole. Brochure $1.
complete plans $3., postpaid. Bob
Christie, KR2F, P.O. Box 69, Queens
Village Station, Jamaica, NY 11428.
BNBG37

WANTED TO BUY: Sony CRF 320A or
J30K (with tape recorder) short wave
receivers. Contact Mathew Wolf 713-
871-9000. BNB638

ICOM SUPER NiCd BP-7S5, 13.2 V,
900mA, double the capacity of the
ICOM BP-7, for IC-02/03/04AT SW out-
put. Super ICOM BP-8S, 9.6V, 1200
mA for 50% more capacity than the
ICOM BP-8B, for IC-2/3/4AT and I1C-02/
03/04AT. Both are base charge only
using BC-35. Either 7S or 8S $65 + $3
shipping. Send SASE for list. NiCd
BATTERY PACKS - Exact replace-
ment FNB-2 NiCd packs for Yaesu FT-
207/FT-208 with case, $24 + %3 ship-
ping. Kenwood 24/25/2600 inserts,
ICOM BP-2,3,5,7.8 inserts and packs,
Wilson, Tempo, Santec and many oth-
er inserts and cells also available.
Cordless Telephone replacement
packs available for all manufacturers.
Replacement lithium pack for IBM-AT
Computer $20 +$3 shipping. Send
SASE for list. Periphex, 149 Palmer

7 MILLION TUBES

Road, Southbury, CT 06488. 203-264-
3985. BNB639

QUALITY QSL CARDS and rubber
stamps. Send $.39 postage or SASE
for samples. New stock designs or cus-
tomer cards from your black ink art-
work. Sandollar Press, P.O. Box
30726, Santa Barbara, CA 93130.
BNB640

TEN-TEC, NOW SHIPPING NEW
boxed U.S.A. made, latest factory
models 561 Corsair Il, 525D Argosy |,
and Century 22 transceivers, RX 325
general coverage receiver, model
2510 mode B satellite station, TT920
airband handheld transceiver, model
2298 2 kW antenna tuner, model 425
Titan 1.5 kW linear amplifier plus ac-
cessories and antennas, also booking
oders for Paragon deliveries, for best
deal, write or phone Bill slep 704-524-
7519, Slep Electronics Company,
Highway 441, Otto, NC 2B763.

BNB&41

FOR SALE: ARCOS 2 meter KW. RF
Deck using 8930 tubes unit was built by
ARCOS then tested and not used
since. RF Deck, manual and blower all
new. $650. Call NS9M at 317-832-
2229, and leave message. BNB642

QSLs, QSLs, RUSPRINT QSLs,
Quantities of 100, 200, 300 or more.
Full color Old Glory and Cartoon. Also
Parchment, Golden Eagle, and others.
SASE appreciated. Rusprint, Rte 1,

Box 363-73, Spring Hill, KS 66083.
BNB643

ATTENTION!!! Any amateur radio op-
erators interested in forming a new
type of amalteur radio club. For infor-
mation please send $2. to cover
postage to KA3RET P.O. Box 96,
Uniontown, PA 15401. BNB645

ROSS $58S NEW SPECIALS (Novem-
ber only) Kenwood TM221A call,
TW4100A call, TS780 call, TS84990
call, ICOM: IC761 $2059.90, IC2BA
$£329.90, ICU2AT $255.90, YAESU:
FT980 $1299.90, FT1700RH $469.90,
FT170RH $329. FRGB800 $449.90, All
L.T.O. phone or send SASE for pricing
on popular items. Over 8772 ham-relat-
ed items for stock for immediate ship-
ment. Mention ad. Prices cash, F.O.B.
Preston. We close at 2 Saturdays and
Mondays. Ross Distributing Company,
78 South State, Preston, ID 83262,
208-852-0830, P.O. Box 234. BNB646

ROSS $$$% USED November Spe-
cials; Kenwood TS430s/w FM430
$669.90, TS13S $439.90, R599A
$159.90, VFO180 $95., YAESU:
FTV250 $169.90, FP101PV $46.90,
FV200 $99.90, FP757GX $119.90,
AEATKG4 $109.90, Robot400 $299.90.
Phone or send SASE for used items
list. Over 8,777 new ham items in
stock. Mention ad. Prices chas, F.O.B.
Preston. We close at 2:00 p.m. Satur-
days and Mondays, Ross Distributing
Company, 78 South State, Preston, ID
83263, 208-852-0830, P.O. Box 234.
BNBG47.

—— HELP AT LAST FOR

THE EXPERT'S EDGE

: % % % X PRESENTING 4 % % ¥ ¥ :

CABLE TV
DESCRAMBLERS

* % % %% STARRING + % % % %
JERROLD, HAMLIN, OAK

AND OTHER FAMOUS MANUFACTURERS

= FINEST WARRANTY PROGRAM AAILABLE
» LOWEST RETAIL/ WHOLESALE PRICES IN U S
& DHOHE S SHIPPED PR T AT 2 OURS

FOR FREE CATALOG ONLY 1-B00-345-8927
FOR ALL INFORMmATION 1-818-716-5914

E Miﬂ{m:ﬂ lﬂf
TIO51 :E':’._E. EP

RESEDA .':'..-‘ 51335

CIRCLE 178 ON READER SERVICE CARD

ULTI-BAND SLOPERS

ALSO DWPOLES & LIWNTED-SPACE AMTENNAS
il 1 8Pl e §or msrca of WOINN antennas 15 well knowni How an-
joy multiband BIG-SIGNAL reporisl Aulomalic bandswilching = Yery
jow SWH * Coas foed - Ikw powar - Enmnl:l FUL Fl' EEEEHQ"ED
lo your specifled conter freguoncy aach band « Ensy [0 r

low prolile - Complels Insiructions - Your pdhunll check accented

GO L lang 5 4B ppad

nmum&n W0, 8O, 40_30. or 20M

=« ¥50, B0 40M 8O = 543 =

- 50, S0M 0 -~ 535 -
= NO-TRAP DIPOLE - 160, 80. 40M 131L long 71
- = = - - B0 40M 5L - 55 -
BAND SPACE-SAVER DIPOLE - 180 thru 10M * $ BSppd

Regquires wide-range tunes (B0, 40, 20, 15M withoul tunaer
SENMD SASE lor complate doiails of (hess and othar anicus antennas

WOINN ANTENMNAS I12-394 3414
BOX 3935 MT. PROSPECT, IL 600356

CIRCLE 38 ON READER SERYICE CARD

Multibaud QRYV 160-10 Dipole/V/Sloper

#———+—*

Ready o Use Tough Full Legal Power
Fasiest Install Flexible No Lossy Traps
Coax Feed Kink-Proof Low Noise
102 feet long 2300 ¥V Insul  Never Corrodes
Info: 39¢ sase %fﬂ'_?.i_ PMPE.
1971 N, Oak Lane 13N E. AntennasWest
Provo, UT 84604-2138 i801) 374-1084

CIRCLE 236 ON READER SERVICE CARD

Includes all current, ob-
solete, antique, hard-to-find
receivin

, transmitting, indus-

trial, radio/TV types. ST

PRICES. Major brands in stock.
Unity Electronics Depl. S

P.0. Box 213, Elizabeth, N.J. 07206

CIRCLE 78 ON READER SERVICE CARD

BELDEN 9913 Low Loss . 185/500 Ft. or .38/ft.
AMPHENOL Connectors

UG-21D N-type Male Cable End $3.00
UG-21D Fitted for 9913 Cable $3.75
PL-259 UHF Plug (silver) $1.25

COAX PLUS SAME DAY SHIPPING
269 Main St. E . 201-325-7744

West Orange, NJ 07052 1-800-678-2629

1-800-678-COAX ORDER LINE—,

CIRCLE 285 ON READER SERVICE CARD

"MOVING?

Subscription

Problem?
Call our toll-free number:

1-800-227-5782

Monday through Friday
9 a.m. through 5 p.m. EST

Please have your mailing label
in front of you, as well as your
cancelled check or credit card
statement if you are having
problems with payment.

Computerizing Radios:
Faster Operation, Instant QS5Y's and Mode Control
Contesting;
Faster QS0's. Integrated Terminal, and Radio
Operation
Digital Operators:
Movice 1o Extra

FEATURES —_—

— Computerized radio and tarminal control

— Menu driven choice salection

— 40 function keys

— Pop-up Menus

— Spit screens. color windows show speeds & frequencies

— Keyboard radio frequency control

— 5000 bytes memaory keyer with automatic transmit,
recalve transitions

SUPPORTED EQUIPMENT

Radios Terminal Units Computers
Kenwood T5-940 AEA PK 232 Pakratt™ |BM PC & Cipnes, P52
TS-440 TS-T11 Kantronecs KAM Color or Monochrome

TS-811 Heathior HK-237 320K Free Ram
1 Senal Port Per
Controlied Dewce
2 Disc Drives
EXPERTQ
10245 Leatherwood Fort Worth, Tezas 76108
(B1T) 248-T410
CIRCLE 249 ON READER SERVICE CARD
AXM INCORPORATED
SUPPLIERS OF QUALITY EQUIPMENT SINCE 1976
PRESENTS THE INCOMPARABLE

TAD
M.a FM VHF TRANSCEIVER

COMPUTEN cnmmm

= Trus 40 Wat! Power * Multi Mode Scan
= 33 Channels . CTCSS. TOT
= Wide-Hand -Hnlﬁ-l'wmnl.mnisﬁn

= jdeal for MARS, CAP,
Volunteer Fire, Ambulance, Eic

« FCC & DOC type-accaplod
» Shipped complote wimike, mobile Slide Mount, cable & FREE
Mobile Anlenna

AXM Inc., 11791 Loara
Garden Grove, CA 92640-2321

Call 714-638-8807 For More Information & Special introductory Price

* Fraq. Range 136-174 MHz cont.
* Clonaable

CIRCLE 243 ON READER SERVICE CARD
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5048 NOTCH FILTER

Any* signal coming in on your cable can be completely
“removed” with this poweriul filter. Particularly useful
on “pay” channels. Also can be used lo eliminate any™
over-the-air signal which prevents normal reception. The
filter's external adjustments allow precise tuning to any
frequency required.

“AVAILABLE FOR THE FOLLOWING CHANNELS:

MODEL 26 - For any channel between 2 and 6

(Tuning range 54 - 108 Mhz)

MODEL 713 - For any channel between 7 and 13
(Tuning range 174 - 216 Mhz)

MODEL 1422 -For any channel between 14(A) and 22(l)
(Tuning range 120 - 174 Mhz)

% ONLY $30 EACH v 30 DAY FREE TRIAL 4
To order, send $30 check or money order. Specify
Model. If not completely satisfied, simply returnwithin
30 days for a full and speedy refund.

* All models in stock + One year warranty
+ Fast, free dellvery + Quantity discounts to 50%

STAR CIRCUITS/DEPT. A
P.0.BOX 8332, PEMBROKE PINES, FL 33084
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Bring"things down for

safety and convenience.

Never climb your tower agan wilth this elevator system.
Antennas and rotator mount on HAZER. complete system
trams tower in verticle upright position. Safety lock system
opearates while raising or lowering. Never can fall.

Complete kit includes winch, 100 ft. of cable, hardware and
instructions. For Rohn 20 and 25 G Towers.

Hazer 2 - Heavy duty alum. 12sq. ft. load  $297.00 ppd
Hazer 3 - Standard alum. B sq. I load $213.00 ppd.
Hazer 4 - Heavy galv. steel 16 sq. fi. load  $278.00 ppd.
Ball Thrust bearing TB-25 for any of above $49.50 ppd.
KENPRO Antenna Rolors
KR-400 11 sg. ft. Azimuth Rotor
KR-600 19sq. ft. Azimuth Rotor
KR-2000 27 sq. ft. Azimuth Rotor $549.95 ppd.
KR-5400 AZ-EL Satellite Rotor $399.95 ppd.

Send for free details of aluminum towers specifically
engineered for use with the Hazer.

Satisfaction guaranteed. Cail loday and charge to Visa,
MasterCharge or mail check or money order.

GLEN MARTIN ENGINEERING INC
Hie 3 Box 322

Boonville, Mo. 65233

d16-882-2734

$214.95 ppd
$299.95 ppd.
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WESTOCK:

AEA, ALINCO, AMP SUPPLY CO.,
ARRL PUBLICATIONS, ASTRON,
B & W, BENCHER, BUTTERNUT,
CONNECT SYSTEMS, DEHLI
TOWERS, DIAWA, HEIL, HUS-
TLER, ICOM, KANTRONICS, KEN-
PRO, KLM, LARSEN, MFJ,
MINI  PRODUCTS, MIRAGE,
MOSLEY, NYE VIKING, SOMMER,
SONY, SPIDER ANTENNAS,
TEN-TEC, TELEX HY-GAIN,
TRE’EDN, WSE DOCKING BOOSTER,
YAESU.

UPS SERVICE TO THE US MARKET

COM-WEST RADIO SYSTEMS

8179 Main Street
Vancouver, BC Canada V5X 3L2

(604) 321-1833
Credit Allowed For Toll Calls
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RECEIVE WEATHER CHARTS
IN YOUR HOME!

You can DX and receive weather
charts from around the world.

Tune in on free, worldwide government weather services.

Some transmitting sites even send weather satellite cloud
cover pictures!

You’ve heard those curious facsimile
sounds while tuning through the
bands — now capture these signals
on paper!

Assemble ALDEN's new radiofacsimile Weather Chart
Recorder Kit, hook it up to a stable HF general-coverage
receiver, and you're on your way to enjoying a new hobby
activity with many practical applications. Amateurs, pilots,
and educators can now receive the same graphic printouts
of high-quality, detailed weather charts and oceanographic
data used by commercial and government personnel,

Easy to assemble— Backed by the

ALDEN name.

For over 40 years, ALDEN has led the way in the design
and manufacture of the finest weather facsimile recording
systems delivered to customers worldwide. This recorder
kit includes pre-assembled and tested circuit boards and

mechanical assemblies. All fit together in a durable, attrac-

tive case that adds the finishing professional touch.

Buy in kit form and save $1,000!

You do the final assembly. You save $1,000. Complete,
easy-to-follow illustrated instructions for assembly,
checkout, and operation. And ALDEN backs these kits
with a one-year limited warranty on all parts.

Easy to order.

- Only $995 for the complete

ALDEN Weather Chart Recorder Kit.

To order, fill out and mail the coupon below. For
cash orders enclose a check or money order for $995.
Add $5 for shipping and handling in the U.S. and Canada,
plus applicable sales tax for CA, CO, CT, IA, MA, NY, WI.
(Export price is $1250 F.O.B. Westborough, MA. Specify
50 or 60 Hz.) To use your MasterCard or Visa by phone,
call (617)366-8851.

ALDENEL ECTRONICS

Washington Street, Westborough, MA 01581
e e T e g
NAME: L : -

CALLSIGN: i [ iy kil
ADDRESS: -
CITY:___ STRIE— —Apt T -

1 I've enclosed a check or money order for $995.00 and
$£5.00 for shipping and handling, plus applicable sales tax.

[] Charge to: [] MasterCard F-m-ﬂ\ L] Visa

ACCOUNT # (ALL DIGITS)

| | | |

EXPIRATION DATE

SIGNATURE REQUIRED
IF USING CREDIT CARD : 1 Ll =B

r------—------
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ELECTRONICS

20705 South Western Ave., Suite 104 Torrance, CA 390501

(213)618-8616

2m/70cm Dual Band
Mobile Transceiver

ALD-24T

Ly

2220 st 11 /Y,

: _—

140mm (W) x 50mm (H) x 16d4mi
5" (Wix2° |H)x 6" (D)
Smallest Dual Band

Transceiver Available

With ALINCO'’s advanced engineering and technology, the ALD-24T 2m/70cm Dual Band Mobile Transceiver is
designed to be the ultimate in compact size with an impressive array of features, allowing maximum flexibility in
installation and ease of operation.

* 140-147.999 Mhz/440-450 Mhz * CTCSS Encoder/Decoder: Standard

e CAP and MARS compatible * 16-Key Autopatch Microphone
* 25 Watt High - 5 Watt Lower Power with Up/Down Buttons

* Programmable Standard and Non-Standard
Repeater Offset

*Many features, see your Dealer!

both bands * Programmable Band Scan Also now available:
* 291 Memory Channels * Memory Scan and Memory Lockout - LGl
. | 25WATT 2m, 45 WATT 2m
* Dual VFOs * Ultra Compact & Light Weight and 25 WATT 450 MHZ
* Large LCD e Simple to Operate ,

*ALL ALINCO Products now carry a 2-year Factory Warranty.
See your favorite dealer, listed below, for full details.**
Alinco’s products are carried by these fine dealers

EGE, INC. - Salem, NH. International Radio Systems - Miami, FL.
Erickson Communications - Chicago, L. Jun's Elecironics - Culver City, CA.
Floyd Electronles - Collinsville, 1L Kennedy Associates - San Antonio, TX.

Amateur & Advance Comm. - Wilmington, DE
Amateaur Camm. ETC. - San Antonio, TX
AES - Milwaukee, WI,

Rosan's Electronics - Williamson, WV,
Aoss Distributing Co. - Preston, 1D,
TNT Radio Sales Inc. - 4124 Robbinsdale, MN.

AES -« Wickliffe. OH.

AES - Orlando, FL.

AES - Clenrwater, FL.

AES - Las Vegas, NV

Austin Amateur Radio Supply - Austin, TX.
Earry Electronics - New York, NY

Burghardt Amateur Center - Watertown, SO
Dalaware Amateur Supply - Delawars, DE.
Dac's Communications - Rossville, GA.
Earth Star Communications - Minneapolis, MN,
El Original Elactronics - Brownsville, TX.
EEB - Vienna. VA

EGE. INC. - Woodbridge. VA

The Ham Station - Evansville, IN.
The Ham Hut - Amarillo, TX.
Halry Radio - Hartiord, CT,
Henry Radio - Los Angeles, CA
HR Electronics - Muskagan, M1
HRO - Anahaim, CA

HRD - Atlania, GA

HRO - Burlingame, CA,

HRO - Cakland, CA.

HRO - Phoanix, AZ.

HH‘G g Sin Dﬂ'ﬂuq- E'"b

HRD - Van Muys. CA

HSC - Sunnyvale, CA

K.JI Electronies - Cedar Grave, M,
Madison Electronics - Houston, TX
Maryiand Radio Centar - Laured MD.
Memphis Amateur Electronics - Memphis. TN
Michigan Radio - M. Clemans, ML
Mission Consulting - Houston, TX
Missouri Radio Center - Kansas City. MO.
N & G Electronics - Miami, FL

Omni Electronics - Laredo, TX.

Quement Electronics - San Jose, CA,
Reno Radio - Reno, NV,

Fuvendeall Associates - Derry, NH.

Rogus Electronics - Southington, CT.

Tel-Com Electronic Comm, - Liftleton, MA.
Texas Comm. Cenmer - Houston, TX.

Texas Towars - Plano, TX

VHF Communications - Jamestown, NY.
CANADA:

Atlantic Ham Radio L1d. - Downsview, Omario
C.M, Peterson Co, Ltd. - N. London, Ontario
Com-West Radio Systems - Vancouver, B.C,
Hobby Tronigue Inc, - Ville St. Laurent, Quebec
R&S Electronics Ltd. - Dartmouth. Nova Scalia
Texpro Sales Inc. - Burlington, Canada
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Oldies

(But Still Goodies)

Don't miss out on the
chance to complete your
shack's reference library
with classic issues of 73
covering the full spectrum
of amateur radio, from
AMSAT to Zepps.

They're invaluable addi-

they're going fast!
Some issues are available
in very limited quantities.

Call
today to order

tions to any shack—and

1-800-722-7790

B .

e ENO (702) 331-7373 =

A

o

3 NN NN
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Measure Up With Coaxial Dynamics Model

83000A RF Peak Reading Wattmeter

Take a PEAK with Coaxial Dynamics “NEW’ Model 83000A, designed
to measure both FWD/RFL power in CW _
and FM systems simply and quickly.
Then with a ““"FLIP" of a switch,
measure "PEAK POWER" in most
AM, SSB or pulse systems. Our
Model 83000A features a complete se-
lection of plug-in-elements plus a2
year warranty. This makes the
Model 83000A an investment worth
looking at. So go ahead, take a
"PEAK", you'll like “WATT" you see!
Contact us for your nearest autho-
rized Coaxial Dynamics representa-
tive or distributor in our world-wide
sales network.

COAXIAL
DYNAMICS,
INC.

15210 Industrial Parkway
Cleveland, Ohio 44135
216-267-2233
1-800-COAXIAL

Telex 98-0630

Service and Dependability ... a Parr of Every Product

CIRCLE 186 ON READER SERVICE CARD

12 Glen Carran Circle » Sparks, NV 89431

YAESU FT-23/73

dconcepty

VHFI/UHF Amplifiers
2-317 30w in = 170w out
2-23 2w in = 30w out

* GaAsFET Recelive Pre-amp
* American Made

KENWOOD

KENWOOD TW-4100A ICOM IC-275 &

ICOM IC-28A

* Call for LOW Introductory Prices

Call Toll FREE: 1-800-345-5686

AEA » ALINCO » ALPHA DELTA « AMERITRON = AMP SUPPLY « ANTENNA SPECIALISTS = ASTRON -

B&W e BENCHER ¢« BUTTERNUT « CUSHCRAFT » HUSTLER* ICOM « LARSEN * KANTRONICS »
KENPRO » KENWOOD » MIRAGE/KLM = MFJ « RFCONCEPTS » TEN-TEC « WELZ » YAESU & Many Others

“When You Buy, Say 73"

CIRCLE 189 ON READER SERVICE CARD
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PECIAL EVENTS

CHICAGO IL
OCT 31-NOV 1

The A.R.R.L.'s Central Division
iIs having its 1987 convention as
part of a “"Hamtastic Weekend"
sponsored by one of the country’'s
oldest clubs, the Fox River Radio
League. The event will be all un-
der one roof in the spacious Norris
Sports Center just off Rt. 64 in St.
Charles IL. The site is about 35
miles west of Chicago. All events
including a flea market are fully
accessible for wheelchairs.

This is the second consecutive
year that the Central Division has
been part of this popular hamfest.
In addition to commercial exhibits
and sales there will be an indoor
flea market and many forums,
seminars, and technical demon-
strations. Exams will be given for
all classes of licenses.

The hamfest/convention hours
are 8 am. to 2 p.m. both days,
Saturday and Sunday, October 31
and November 1. Sellers may set
up 7 p.m. to 9 p.m. Friday, 6 a.m.
Saturday, and 7 a.m. Sunday.
Tickets good for both days are $3
in advance and $4 at the door. For
advanced tickets or information
on tables or exams, contact Phil
Fors NSFXQ, 104 May Street,
West Chicago IL 60185, or phone
312/231-8841, A SASE will be ap-
preciated. Talk-in will be 145.47
(-600) and 145.21 (-600).

GRAYSLAKE IL
NOV 1

Waukegan C A P will hold its 7th
annual hamfest at the Lake Coun-
ty Fairgrounds, Rts 120 and 45,
Grayslake IL on Sunday, Novem-
ber 1, 1987, from 7 a.m. to 5 p.m.
Large indoor flea market, cafeteria,
free parking. Tables $5, donations
$3. For reservations and infor-
mation send a SASE to CAP, 637
Emerald St., Mundelein, IL 60060.

SELLERSVILLE PA
NOV 1

The RF Hill Amateur Radio
Club, serving the Bucks and
Montgomery County areas of
Pennsylvania, will hold its 1987
hamfest on Sunday, November 1,
1987 at the Pennsylvania National
Guard Armory, PA Route 152,
Sellersville, PA.

Doors open at 6 a.m. for sellers,
8 a.m. for the general public. Entry
is $4, accompanying spouse and
children are free. This year there

Ham Doings Across the Country

Is expanded space both indoors
and out due to a recently completed
improvement project at the Armory.

Indoor space will be $8, and out-
door will be $6. Talk-in on re-
peaters at 145.31, 145.19, 146.88
and 146.52 simplex. To reserve
space write: Hamfest Chairman,
523 Vine St., Perkasie PA 18944,

SOUTHFIELD MI
NOV 7

AMSAT, Radio Amateur Satel-
lite Corporation is holding its 5th
Annual General Meeting and
Space Symposium on Saturday,
November 7, 1987 in suburban
Detroit at the Southfield Hilton.
Featuring Dr. Tony England
WOORE, Shuttle Astronaut and
Space Station Program Scientist.
There will be a banquet, lectures,
seminars and tutorials, displays
and exhibits, live demonstrations,
sessions for beginners and
novices, handouts and other liter-
ature, For additional information
and registration forms write to:
AMSAT, PO Box 1091, Ann Arbor
MI 48109-1091.

LOGAN WV
NOV 7-8

The Logan County ARC will hoid
its seventh annual "“Mountain State
Award’’ expedition from 1600
UTC November 7 until 0200 UTC
November 8. The call sign will be
NUBK. Operations will take place
on a West Virginia mountain-top
in Logan County, which is located
in the heart of southern West Vir-
ginia's billion dollar coal fields.
The phone operating frequencies
will be approximately 25 kHz from
the low end of the general phone
bands as propagation allows.

A handsome 8"x11" certificate
will be awarded to all contacts
submitting a QSL and legal size
SASE to: Roy Elkins NUBK, PO
Box 202, Monaville WV 25636.

HINES IL
NOV 8

In observance of Veteran’'s
Week, members of the Hamfesters
Radio Club, Chicago, will operate
from the Hines V.A. Hospital's
Robert K. “Pappy’’ Wade KSCDH
Memorial Ham Shack using the
Hine's club call K9WFN from
1500<Z to 0300Z, Sunday Novem-
ber 8. The club will operate on 40
meters, 20 meters, 2 meters FM
and 2 meters USB. Frequencies
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to be used are 14.260, 7.260,
146.43 simplex, 144.210 USB.
Please send QSL, QSO number
and a 9x12-inch SASE with $.39
postage or $1 to: Hamfesters Radio
Club, Chicago, “cRobert K. “Pap-
py'' Wade Memorial Ham Shack,
Bld. 8, Hines Veterans Administra-
tion Hospital, Hines IL 60141 for a
commemeorative certificate.

FORT WAYNE IN
NOV 8

The Allen County Amateur Ra-
dio Technical Society will present
the 15th Annual Fort Wayne Indi-
ana Hamfest on Sunday, Novem-
ber 8, 1987 at the Allen County
Memorial Coliseum on Coliseum
Boulevard (U.S. 30). 450 tables
available, all indoors. Dealer
setup begins 5 a.m. Doors open 8
a.m. to 4 p.m. General admission
$3.50 advance, $4 at the door,
children 11 and under free. Tables
$10 each. Premium $25 each.
Plenty of parking on paved lot.
Women's activities in a new,
larger area. Forums. Talk-in on
146.28/.88. Motels and restau-
rants nearby.

VE examinations given Satur-
day, November 7th with advance
registration only. For more infor-
mation on reservations contact
AC-ARTS HAMFEST, PO Box
10342, Fort Wayne IN 46851. For
information ONLY, contact Bernie
Holm K9JDF, Hamfest Chairman
at 219/485-0164 between 6 p.m.
and 10 p.m. EST

MILWAUKEE WISC
NOV 14

The Milwaukee Repeater Club
IS proud to sponsor the 3rd annual
"'6.91 Friendly Fest™ on Saturday,
November 14, from 8a.m. to 1
p.m. (sellers admitted at 7 a.m.),
at the newly-expanded Serb Hall,
51st and Oklahoma Ave. The sell-
ing halls will be located entirely on
the ground floor with easy access
so, rain or shine, gather up your
swapfest bargains and come
share our famous Milwaukee hos-
pitality. Tickets are just $3, tables
are $4. To save $1 per ticket or
table—send SASE with payment
to The Milwaukee Repeater Club,
PO Box 2123, Milwaukee WI
53201, before November 7. Talk-
in on 146.91- (The Friendly Re-
peater) and on 146.52. On-site
Amateur Exams.

MONTGOMERY AL
NOV 14-15

The Montgomery Amateur Ra-
dio Club will host the 10th Annual

Central Alabama Montgomery
hamfest at the Ed Teague Arena

al the Central Alabama State Fair-
grounds near the Coliseum. Free
admission, free parking, plus
overnight RV parking with hook-
up ($5/night). Flea market and
dealer set-up available Friday
night 7 p.m. to 10 p.m. and begin-
ning Saturday and Sunday at 6
a.m. Tables are $5 each day or $7
each for both days, reservations
are nol required. Doors open to
the public from 9 a.m. to 4 p.m.
Novice through Extra Class FCC
license exams both days begin-
ning at 9 a.m. Bring a copy of cur-
rent license for upgrades. Talk-in
information on 146.24/84, W4AP/
RPT. Other local repeaters avail-
able on 147.78/18, 449.50/444.50
and 146.32/92 with autopatch. For
more information write to: Mont-
gomery Hamfest at PO Box 3141,
Montgomery AL 36109 or call
Randy at 205/832-4598 or Ken at
205/271-0028.

NORTH HAVENCT
NOV 15

SCARA indoor ham radio and
computer flea market. Sunday,
November 15, at the North Haven
Park and Recreation Center, 7
Linsley Street. Sellers admitted at
7 am., buyers from 9 am. to 3
p.m. Tables are $10 in advance,
$15 at the door. General admis-
sion $2 per person. Talk-in on
146.01/.61. Reservations for ta-
bles must be received by phone.
For information or reservations,
SASEto: SCARA Flea Market, PO
Box B1, North Haven CT 06473, or
call between 7 p.m. and 10 p.m.
Brad at 203/265-6478.

ROCKFORD IL
NOV 15

The Rockford ARA and Experi-
mental ARS will sponsor the 1987
Rockford Hamfest/Computer Fair
in conjuction with the lllinois State
ARRL Convention, to be held at
the Forest Hills Lodge, 9900
Forest Hills Rd., on November 15
from 8 am. to 4 p.m, Features
ARRL forums, radio and comput-
er technical programs, VE exams,
dealers, flea market. Free park-
ing. Wheelchair accessible. Ad-
mission $3 in advance, $4 at door.
$5 for indoor flea market tables,
$2 outdoor tailgating. Talk-in
146.01/61 and 146.52. Contact:
Roger Sawvell KD9MQ, 6514
Swansdown Drive, Rockford IL
61111 (815/282-1283).

BILLERICA MA
NOV 21

The Honeywell Bull 1200 Radio
Club, sponsor of 147.72/12 re-
peater and the Waltham Amateur
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INTERCONNECT

CES 510SA-ll FEATURES

* Simplex, Half Duplex, or Full
Dupiex Operation

* Remotely programmable from any
telephone

= Powerful 'Syllablc Sampling’ uses
VOX circuitry to allow simplex
sampling only between words

an interconnected repeater from
r two transceivers
. F selective signalling
* Simple installation

The 510SA-1l is a full featured telephone interconnect capable of both
landline and mobile initiated calls. The 5105A-11 is an enhanced version
of the popular 510SA Smart Patch and includes many additional fea-
tures. With thousands of Smart Patches in the field already, you can be

* Repeater control circuitry makes

sure of the value of this outstanding interconnect.

Make The KIGHT Connection

Electronics

CES

803C S. Orlando Avenue
Winter Park, FL 32789

Radio Association, sponsor of
146.04/64 repeater will hold their
annual amateur radio and
electronics auction on Saturday,
November 21 at the Honeywell
Bull plant, 300 Concord Road, Bil-
lerica MA Exit 27 off Route 3.
Snack bar and bargain parts
store. Doors open at 10 a.m. Free
admission and parking. Talk-in on
both repeaters. For more informa-
tion contact Doug Purdy N1BUB,
3 Visco Road, Burlington MA
01803.

GREENSBORO NC
NOV 21-22

The 7th annual Greensboro,
North Carolina Hamfest, spon-
sored by The Mark IV Radio Club.
November 21 and 22. Franklin
Blvd. - National Guard Armory, 9
a.m. to 5 p.m. Tickets $4 in ad-
vance, $5 at gate. New tailgate
area - price of ticket plus $2 per
space. Walk-in FCC exams. Free
shuttle bus to largest shopping
mall on the East Coast - Saturday.
Information and registration: Fred
Redmon N4GGD, 3109 Goodall
Drive, Greensboro NC 27407 -
Phone: 919/852-9244. Tickets
Only: Henry Hughes KA4LPA,
2811 Gwaltney Road, Greensboro
NC 27407. FCC exams: Hugh
Brunson AE4N (919/852-1087).

Communications

Specialties, Inc.

ORMOND FL
NOV 21-22

In celebration of the annual
Birth Place of Speed text1 Com-
memoration and Gaslight Parade,
the Daytona Beach Amateur Ra-
dio Association will operate K4BV
from 1 p.m. to 8 p.m. November
21 and 22. Operation will be in the
novice bands and lower 25 kHz of
the general phone bands,
147.150 2 meters and packet with
digi 904DAB. For special certifi-
cate after contact, send SASE to:
DBARA, PO Box 9852, Daytona
Beach FL 32015.

WEST PALM BEACH
NOV 21-22

Palm Beach Repeater Associa-
tion presents the First Annual
Hamfest '87, Amateur Radio and
Computer Show. Starting on
November 21 at 8 a.m. to 5 p.m.
andonthe22ndat8a.m.to3 p.m.
, it will be held at the South Florida
Fair Grounds, Southern Blvd.,
(State Rd. 80), in West Palm
Beach, Florida. There will be the
latest in commercial exhibits,
FCC exams, swap tables and a
QCWA Luncheon. The talk-in fre-
quencies will be 146.52/.52
(PBRA: 147.165/.765).

For table and/or RV reserva-
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tions information, write to
Hamfest, PO Box 461,
Lake Worth FL 33460.
(Cutoff date Oct. 31)

ST. PETERSBURG FL
NOV 21-22

On Saturday and Sun-
day, November 21 and
22, the new St. Peters-
burg Hilton and Towers

will be the site of the .

South Florida ABRL Sun-
coast Convention spon-
sored by the Florida Guif
Coast Amateur Radio
Club Council. There will
be a huge flea market
and commercial booths

all indoors. Amateur |

exams will be adminis-
tered at the convention
Saturday the 21st. Frank
Butler W4RH, Southeast-
ern Director ARRL will
participate in the conven-
tion activities. Also on
Saturday there will be the
usual QCWA noon lun-
cheon. Interesting pro-
grams are planned with
technical talks and
demonstrations of the lat-
est methods of amateur
communications. There
are also planned club and
traffic net get-togethers.

Registration tickets will
be $4 until November
13th after that $5 at the
door. Make checks
payable to FGCARC and
mail to 1556-56th Ave.,
No. St. Petersburg FL
33703. Hilton and Towers
rooms will be $60, write
or call Hilton and Towers,
33 1st Street, So. Street,
St. Petersburg FL 33701
or phone 813/894-5000
and mention the conven-
tion. (Do not use the 80O
number) There will be
unlimited parking at the
hotel and nearby.

r
e
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Crystal
Filters

YEAR-END CLEARANCE

All starred ( * ) items 20% off; all others 10%.
Prices are each except as noted. All filters 8-pole.
Sale ends December 31, 1987.
FILTERS FOR KENWOOD - Reg. $60 except as noted.

B8.83MHz IF for models: TS120 through TS940
Bandwidths: 250, 400, 1800, » 2100, 6000Hz

TS440 # Palr{400Hz CW, 2.1KHzS8SB) ...... Reg. $120
TS430 « Triple (Both above plus AM) . ... .. . Reg. $180
455KHz IF for RB20, TSB830/930/1940 . ........ Reg.$110
Bandwidths Available: CW = 400Hz; SSB » 2.1KHz

Matched Fllter Palrs for Above . . . .. ... .. Reg.$170pr.

(B8.83MHz and 455KHz2) SSB: »2100Hz, CW: = 400Hz

3.395MMHz IF for TS520, TS511, R589.
Bandwidths Available: 250, 400, « 1800, 2100Hz

Fittar Cascade Kits with Fiter and Amplifier
For » TS430 $85; » TS520 $80; «» TS820 — Reg. $70

FILTERS FORYAESU . ... .. Reg. $60 except as notad,
3.18MHz IF for FT-101 Series except Z/D.
BWS: 250, 500Hz, 18, 2.1, 2.4 6.0KHz

B.2MHz IF for FT-102, FT-757/767.

Bandwidths Available: » 250, 500, 2100Hz

454KHz IF for FT-102( + 250,500Hz) . ... . ... Reg. $75
455KHz IF for FT-102( #2.1KHz) .. .. .. .. ...Reg.$110

B.9MHz for FT-101ZD/107/707/901-2. FT-980, FT-77
BWS: 250, S500Hz, 1.8, 2.1, 2.4, 8.0KHz

10.76MHz IF for all but 980: BWs: 2.1, » 2.4KHz

4551F for FT9800only: BW « 2.1KHz ..... .. .Reg.$110
455.8 IF for FT-980, FT726: BW »500Hz .. .. .Reg.$ 75

9.0MHz IF for Tempo | (or FT-200), FT-301, FT-7/B
BWS: « 250, 500Hz, 1.8, « 2.1, 2.4, 6.0KHz
NOTE: Above are our “homebrewers’ favorites'|

FILTERS FOR ICOM (exact replacemants)
455 IF for IC730/740/745/751. R7T0/7T1. etc.

Bandwidths: FL44A (SS5B «2.4KHz) . .. ... .. Reg.$109
FLS2A (500Hz), FLS3A(250HzZ) . ....... Reg.$85ea
FILTERS FOR HEATH-ALL MODELS .. ....Reg.S65

Bandwidths Available: 250, 400Hz « 1.8, 2. 1KHz
For SB-104 Only: » 400Hz (3395.7 IF)

FILTERS FORDRAKER-4C . . . Reg.S$65exc. as notad
GUF1 — Replaces original 1st IF 4-pole unit

2nd IF 125 ($75), 250, 400Hz, 1.8, =« 21KHz

FILTERS FORDRAKETR7/RT,etc........... Reg. $65
BWs Available: 250, 400Hz, 1.8, w 2.1KHz

LIMITED QUANTITIES - ORDER NOW!

Sales prices are based on our present stock. Orders
for any exhausted type of filter are subject to a 6-week
delay. Order by phone to check availlabllity!

SPECIFY: Make and Model Number of your Rig.
Frequency and Bandwidth of filter(s)

ORDER by Mail or Phone — VISA/MC or COD OK.
SHIPPING: $5 US and Canada, $13 elsewhere.

GET THE BEST 8-POLE FILTERS
FOR LESS!

FOX-TANGO Corp.

Box 15944, W. Palm Beach, FL 33416
Telephone: (305) 683-9587 I

CIRCLE 58 ON READER SERVICE CARD
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RP

Mike Bryce WBE8VGE
=225 Mayflower NW
Massi.lon OH 44646

TWO-FER CONSTRUCTION

At the 1986 Dayton Hamven-
tion, the QRP ARCI (Amateur Ra-
dio Club, Inc.) and members were
so impressed with GM30XX's
“oner’’ that we also organized
and consiructed a club project.
Mike Michael W3TS and John
Collins KN1H volunteered their
skills in designing, testing and
producing an easy-to-build trans-
mitter. The club set these critena:
1. The project must be easy o
build 2. No special “NASA" -type
parts are to be used 3. Small size
4. A contest chairman to organize
an on-the-air event using the
club’s project. When the meeting
was over, enthusiasm was run-
ning high with all those that at-
tended.

John and Mike, joined by myself
and others, did most of the design
work over the air. In a few munths,
the “Two-Fer'' was born.

In keeping with the club's
guidelines, here is a project for the
first-time builder. There are no
special parts. A PC board is avail-
able (more on that later), but the
so-called “‘ugly’’ construction
works Just fine. The transmitter
has an output of about 2 Watts;
more than enough for coast-to-
coast operation. While the Two-
Fer is crystal-controlled, the crys-
tal's frequency can be shified via
the on-board vxo. So cang, it's
time to get the so.dering iron out
again!

The Two-Fer

The Two-Fer is really both a
transmitter and a direci-conver-
sion receiver. With correct pack-
aging, the entire ..vject will al-
most fit into a two cubic-inch
space. In this column, we’ll look at
only the transmitter side.

The schematic of the transmit-
ter is shown ... Figure 1. A Pierce
oscillator is used. Aside from its
obvious simplicity, it is used be-
cause it doesn’'t have paraliel ca-
pacitance. Th's means that the
variable capacitor on the gate will
change the oscillator frequency
from about 4 kHz on B0 meters to
15 kHz on 20 meters.

As with ~ ~=t vxo systems, the
amount g will depend
greally on tne (, -2 of crystal used.

Low Power Operation

In almost all cases, the old
dependable FT-243 will nof work.
They will, of course, oscillate, but
you'll find you can’t swing their
frequency by much. Best results
come from the HC-17/U- and
HC-32/U-type crystals.

The rfcs are not especially criti-
cal. The oscillator choke can be
any value from 100 uH to 1 mH.
The PA choke can be made by
winding 24 turns of #24 wire on an
FT-37-61 core. Radio Shack sells
a 10-uH choke that works super
for the PA.

Raid the junk box for the tran-
sistors. The PA transistor may be
hard to find. The 2N3866 is the
most common, but this device is
really too "hot"” for the Two-Fer.
This transistor will work extremely
well at frequencies around the
UHF band, but sloppy construc-
tion will cause the 2N 3866 to oscil-
late in that band, causing all types
of TVI. Left uncontrolled, the de-
vice will have a short life.

| find it is best to use the
2N3553. | have used the PA tran-
sistors from scrapped CBs and
have had extremely good results.
The pin out of the board will not
match those of the TO-220 case
transistor, but you can always
bend the leads to fit. No matter
what transistor you finally decide
on for the PA, be sure to heat-sink
it, as they will run warm.

The transformer is constructed
by winding 25 turns of #24 wire on
a T-50-2 core. The secondary is 5
turns wound over the primary.

Because of the broad-banded
nature of the Two-Fer, testing is
quite simple. After checking your
work over for wiring errors, con-
nect a dummy load to the output.
Disconnect the external vxo ca-
pacitor for the time being, as extra
capacitance may keep slow crys-
tals from operating. Install crystal
and key. Apply power and key
down. Notice that we have noth-
ing to tune. You should see about
1-1/2-2 Watts, depending on the
supply voltage, crystal and band
used. If you have access to a fre-
quency counter, lightly couple
some rf into the counter. The crys-
tal's frequency should be read.
Power down and connect up the
vxo capacitor. Power up, and this
time monitor the counter. As the
vXo capacitor is turned, the fre-
quency should swing. With the
counter you can tell just how
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Figs. 1 and 2. Schematic and PCB layout for the Two-Fer transmiltter.

much swing you will get from
that crystal. Use your station re-
ceiver to monitor the output of the
Two-Fer.

Covering the Bands

Up to now, | made no mention of
bands covered. Well you have a
choice! Table 1 shows all the val-
ues for the output filter. Change
crystals, filters, and you're on a
new band. The components ex-
changed are the two capacitors
and the coil on the pi network (the
circuit to which the antenna and
ground directly attach). The caps

are all silver mica, and the wire for
the coils is #22. One could easily
build the filters into plug-in units,
changing them as you change
bands. B

Filter Filter
Band Caps Coil
20m 220pF 21turns
40m 470pF 14turns
80m 860pF 10turns

Fig. 3. Values of the prnetwork
LCs for 20, 40, and BOm.

Photo A. Inside the transmitter.



* Charge retention of years instead of weeks.
* Long life because there's no memory effect to reduce

* More operating time between charges.

You've put your
fipger on it!

The biggest problem with existing batteries i1s never
knowing how much operating time you've got left.

MOLICEL* rechargeable lithium batteries eliminate that
problem.

By simply pressing a buitton, you'll know exacily where
you stand. No more surprises.

And that's not all. In addition to state-of-charge indication,
MOLICEL® batteries offer:

- & = = " W

capacity.

MOLICEL"® replacement battery packs compatible with
several popular handheld transceivers are available from
MoliKit. Order yours now!

MOLICEL® replacement battery packs [(in kit form) are avaifable with
plastic cases for ICOM transceivers only. Please enquire about compat-
ibility with other makes. The MoliKit includes a 6 cell pack, PC board,
electronic components, charger and instruction book. Price: 399 U S.
(includes shipping). Order by credit card on our toll free line. Call
MoliKit 1-800-663-6658. PO Box 82460, N. Burnaby, BC, Canada
VS5C 521 (See "The Magic of Mol, " QST June 13987, pp. 22-25).

L - L . L] L L L] L] ¥ 1

The RC-850 controller offers your group the most
advanced repeater control technology available
anywhere. Through ongoing hardware and
software enhancements, even our first customers
enjoy new features that keep it ahead of the pack.
With the '850, your repeater becomes fully
remotely programmable. From command codes
to the repeater’s operating schedule, virtually
everything can be easily changed. Touch-Tone
programming from your radio or the phone with

synthesized voice readback, or programming
from your home computer via modem or packet.

The autopatch supports local and radio-linked
remote phone lines, extending your patch
coverage to match your RF coverage. You don't
even need a phone line at your site! The 250

advanced
computer

“When You Buy, Say 73"

controls, incC. —
. 2356 Walsh Avenue, Santa Clara, California 95051

CIRCLE 300 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 easy-to-use mailbox lets you include phone

numbers, times, or frequencies in messages. The
controller is so smart, it'll leave you a message if
you miss a reverse patch or an alarm.

Selective call capabilities range from CTCSS and
two-tone to display paging, so you can always be
available without having to listen. Voice
response telemetry lets you remotely meter your
site. Its continuous measurements with storage
of updated min and max readings let you find out
how cold it gets, how high the reflected power
reads . . . and when.

Individual user access codes, with callsign ID,
offer secure access to selected functions to
completely prevent horseplay.

The industry’s top-of-the-line controller, now
better than ever, for your repeater.

(408) 727-3330

CIRCLE 1 ON READER SERVICE CARD
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PERFORMANCE KRP-5000

AND VALUE

WITHOUT COMPROMISE REPEATER

DISPATCH
HANDSET

2 METERS-220-440

Use a Handset
Instead of a
Microphone

CES 800 STANDARD FEATURES

= Simplex and half duplex capable

= Back lighted silicone rubber
tactile keypad

= Adjustable levels for any radio

* Audible sidetone

* Automatic PTT

= Off-hook speaker mute

* On-hook dialing

CES 800 OPTIONAL FEATURES

* Auto dial of 21 digit numbers

= Programmable dial speed changes,
and pauses with or without PTT

= Last number re-dial

* Decode options including —
latched call light, audible alert,
horn relay output

The first choice in
Transmitlers - Receivers
Repeaters

Make The KIPHT Connection

Communications Repeater Controllers
Electronics Power Amplifiers
Specialties, Inc. Voice Mail Systems
803C S. Orlando Avenue
Winter Park, FL 32789

CIRCLE 26 ON READER SERVICE CARD
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Your HaMm DoLLAR GOES
FURTHER AT. ..

TS wnghand®s

= e,

l Y CALL US '
NOW ! AMATEUR CENTER
“"AMERICA’S MOST RELIABLE AMATEUR RADIO DEALER”
& Leal
| In 1937, Stan Burghardt (W@IT), because of his intense interest jnw W% SELL'TRADE

New & Reconditioned
Ham EQUIPMENT

Call or Wnite Us Todav For a Quote!

amateur radio, began selling and servicing amateur radio equipment
in conjunction with his radio parts business. We stand proud of this
long-lasting tradition of Honest Dealing, Quality Products and

DE‘PEﬂdE‘b,E “S-E-R-V-I-C-E""! You'll Find Us 1o be Courteous, Knowledgeable
: ; i ] and Honest
Above all, we fully intend to carry on this proud tradition with even = : =
more new product lines plus the same *‘fair’’ treatment you've come SATISFACTION! PHONE (605) 886-7314
to rely on. Our reconditioned equipment is of the finest guality with 30, —
60 and even 90-day parts and labor warranties on selected pieces. -
And al : STORE HOURS: PAKRATT™ Model PK-64
nd always remember: |
9-5 P.M, (C3T) ST
MOMDATY thru FRIDAY
DPEN SATURDAYS
— WE SERVICE WHAT WE SELL — from 9-1 P.M. (CST)
SUNDATS HOUIDATS
AT A BELDE NYE
ALINCO BENCHER JoC PALOMAR
AMERITRON BIRD RANTRONICS HADIO CALLBOOH PRI
AMPHENDL BUTTERNUT KDk RITROM TiLEPHONE
=a T DA e, CETENS
P UAETFLT LR oLV L LY aillyih wWELCOsED
ANTES rES L ABSEN TELEX/HYGAIN e 2 PAKRATT ™ Model PK-232 I
ANTENNA “USHIRAFT FJ EN-TEC
SPECIALISTS DIAWA MINI=-PRODUCTS TRIO-KENWOOD e :
ASTRON ENCOMM MIRAGE UNADILLA/REYCO f@mm( [?\ AEA’'S FINEST
B AW HUSTLER MOSELEY YAESL N/ | 1 ... Now Available — Especially For You!
P.O. Box73
Write today for our latest Bulletin/Used Equipment List. 182N maple | CALL OR WRITE FOR SPECIAL QUOTE

Watertown, SD 57201 I

CIRCLE 92 ON READER SERVICE CARD
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NTERNATIONAL

NOTES FROM FN42

We now have an official Olympics
‘88 correspondent (see Republic
of Korea, below). Any amateur ra-
dio Olympics information will be
welcome here, however, to be
shared with all readers. Mark en-
velope for 73 International.

A report from VP2MO, printed
below, was received with plea-
sure—it had been some time
since he last wrote—and his ab-
sence was explained in a casual
and offhand manner. He has been
busy “fitting into my new pOSi-
tion,”" which turns out to be one
newly created to handle all of the
“day-to-day matters pertaining to
telecommunications’’ and report-
ing directly to the Minister of Com-
munications and Works. This in-
cludes, of course, all amateur
radio matters. Congratulations to
VP2MO!

Four National Days in November:
1—Algeria and Antigua, 19—
Oman, and 24—Zaire; five Inde-
pendence Days: 3—Panama,
18—Morocco, 22—Lebanon,
25—Suriname, and 28—Albania.

Other notable days for you to
mention when you make those DX
contacts: 3—Culture Day, Japan;
4—Flag Day, Panama; 5—First
Cry For Independence Day, El
Salvador; 6—Green March Day,
Morocco; 7—October Revolution
Day, USSR; 8—Queen’s Birth-
day, Nepal, and Remembrance
Day in Great Britain. It is Remem-
brance Day in Canada on the 11th
(which is Veterans Day, USA, and
Armistice Day in France), and in
Bermuda on the 12th.

On the 14th it is Dynasty Day in
Belgium; 15—Volkstrauer Day,
Germany, and Proclamation of
the Republic Day, Brazil (and the
same in Yugoslavia on the 29th);
17—Army Day, Zaire; 20—Revo-
lution Day, Mexico; 23—Labor
Thanksgiving Day, Japan,; and the
24th is Thanksgiving in the USA.

ROUNDUP

Australia. Time for the
A.L.A.R.A. Contest again. (NOTE:
Australians: Use locally issued in-
structions for additional neces-
sary details!) Everybody eligible;
YLs work everyone, OMs work
YLs only; combined phone and
CW, 0001 UTC through 2359 UTC
November 14, suggested fre-
quencies 28.100-28.350,

edited by Richard Phenix

21.100-21.200, 21.350-21.370,
14.060-14.235, 7.100-7.120,
3.525-3.590. Each station may be
counted twice on each band (once
for phone, once for CW); no net or
list operation, no crossmode.
Contacts must be in accordance
with operator and station license
regulations. Call CQ ALARA
CONTEST (phone), and on CW
YLs call CQ TEST ALARA and
OMs call CQ YL. Exchange: RS or
RST, serial number beginning
with 001, name; ALARA members
add ALARA member before
name. Logs: Single log entry,
date/time (UTC), band, mode,
callsign worked, RS(T) & Serial
No. sent, ditto received, name of
op worked, points claimed.
Scores: 5 points for ALARA mem-
ber contacted (logged, for SWLs);
4 for YL non-member contacted
(logged); 3 for OM contacted.
Double all points for CW contacts.
Must sign logs, showing your full
name, callsign and address; no
carbons, must be legible; logs will
not be returned. Contest Manager
decisions final. Logs must be re-
ceived by December 31, 1987, by
Mrs. Marlene Perry VK2KFQ, 31
Cadell St., Wentworth 2648,
N.S.W., Australia. A trophy will be
given for the highest aggregate
score over 5 years (1983 on) of
any licensed YL op. Certificates
for top scores: overall; Australian
YL Novice CW; ALARA member
each country and VK call area; YL
non-member, each continent;
OM, each continent; VK Novice;
overseas YL Novice CW.

Brazil. Anyone lucky enough to
have worked Steve NN7X/
PY1ZBH from last July 1 to 10
from his DX location on Fernando
de Noronha should QSL by SASE
to PY1ECL, 86/87 Callbook, ac-
cording to PY1CC—another re-
port from whom will be published
soon. He covers the F de N DXpe-
dition.

China. John E. Felber K2BPR
of International Intertrade Index
sends us this picture of himself at
the key of B7MC, aboard the M. V.
Yangzijiang (Yangtze River) at
Chongging, with Cai Chu-ming, of
Shanghai's BY4AA radio club.
The rig is a 200 Watt CW on 6.5
MHz.

Chang Han Dong, our People’s
Republic of China correspondent,
reports that he now IDs himself on
the air (BY4AOM and other sta-

John Felber K2BPR, in China.

tions) as Hans. He reporis also
that he had a surprise gift from the
ARRL—it has made him an Asso-
ciate Member for a year ending
next July. He thinks maybe the
honor came to him as a result of
his becoming a correspondent
with us, and says "'Please be sure
to send my heartfelt gratitude to
the ARRL." Another report from
Han Dong will be published soon.

Germany. Hans-Juergen
Schalk DJ8BT sends us informa-
tion about the 6th DARC FAX Con-
test. See box on page 94.

Great Britain. Shortwave
Magazine carried a four-page sto-
ry on ‘‘The Biggest Radio Event In
The World" in its July issue—
“The Dayton Hamvention 1987,"
by Rev. G.C. Dobbs G3RJV. It
was more than the title suggests:
G3RJV did his homework and
gives a delightful account of the
history of the event as well as a
complete description of the 1987
version. It also is complimentary.
“In doing or seeing what | wanted,
| was never defeated by lack of
information or advice, just weari-
ness."’

Greece. Dr. Agis Sarakinos
SV1IACS/W5WB invites '‘any-
one in the USA who speaks Greek
to join us [a group of former US
hams now living in Greece] on
14285 kHz every afternoon 1700-
2200 Greek time."" He also asks
associations of hams with com-
mon interests (handicapped
hams, Rotary, Masonic, Boy
Scout, Red Cross, etc. hams) to
get in touch with him. Write him at
the National Technical University
of Athens, 4 Chiou, Chalandri,
Athens, Greece 15231.

Ireland. Representatives from
El also reported favorably on the
Dayton event in the newsletter of
the Irish Radio Transmitters Soci-

ety (PO Box 462, Dublin 9, Ire-
land). The address is given in
case any ham club officer (or
member) wants to send for the
IRTS Yearbook for 1987/8 to see
an outstanding example of what a
club can do on behalf of the hobby
in general and its own members in
particular. 5-1/2" x 8-1/2" on
glossy stock, 50 pages are devot-
ed to IRTS information (regions,
license information, visitor licens-
es, awards and winners, affiliated
clubs’ reports, the emergency
network, contest and field day
rules, QSL services, repeaters,
band plans, and IRTS personnel,
programs, and reports.) It is clear
that new and potential hams are
welcomed and get help from the
IRTS. (The last 50 pages list El
callsigns.) If you want to take a
stab at sending your money for
one, figure out the equivalent in
your currency for four pounds—3
pounds 50 pence for the book and
50 pence for postage (surface
mail). Or write first—they may not
have extra copies available.

The September issue lists rec-
ommendations to Region |, IARU,
some of which are: For Packet Ra-
dio a frequency shift of 200 Hz
should be used for 300 baud
transmissions using FSK; for FM
AFSK Packet Radio at 1200 baud,
audio frequencies of 1200 and
2200 Hz should be used, as in the
Bell 202 standard; the following
footnote shall be included in the
Standard for Digital Communica-
tions: “It is recognized that in the
future higher data rates will be
achievable through the use of dif-
ferent modulation methods. It is
recommended, however, that in
all cases for the frequencies used
for communication between the
user and a network access point,
the bandwidth of the transmission
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Ihe German Amateut Asdio Club (DARC) has the great plessure to invite FAX Radio
Amataucs worldwide to participate in the ¢ Eh DARC FAX Contest 1987

‘Saturday Detober 3Stat 1987, N800 IMC thrm
2% 1987, 20.00 1°C

14, 2\, 28 MH:
H: VHF 'UHF-bands, 144Mtis and u
i FAX receiving stations (SWL), 211 IP- and VHF/UHP-bands
A& participant can work all bands according to his license privilegies, hawever, to
qualify Yar the contest i1 i necesasry to seiect o n & clam only. Also, singls
Call and mngle QTH participation are reguired only,

Exchange: MName, QTH, AST and Q50-Number. FAX-mode 15 permitted only.

Points: One point i3 given for each confirmed FAX-QS0, (SWL ona point for each
recetved FAX station). A stetion may be worked only once per sach band.
sultipliers: Each different couniry worked on each band gives a multiplier of one.

= mand ARRL-countriea liest will be used. In sodition
epach JA,K PY,6 VE/VO, VK, W/K, 6 ZL, Z5 and UAB-0 call area will be

Scoring: Finel score will be computed from total QS0 paints multiplisd by the sum
Logs: Should contain ali exchanged information, participation cisss and final scorw.

All logs must be recelved on or before Decembar first, 1887, In order

D-6000 Frankfurt 50, Weat Carmany.

Awards: Certificates for top scorers in sach classification indicated as mbove.
Aggitionsl honorabie mention certificates will be swarded sccording to

- -

{Repeatur traffic not allow=ad)

FAX frequencies: 3601, 7040, 14101, 14232,5, 21150, 28200 kHz (+/-%)

should not exceed 12kHz, i.e., the
bandwidth of an FM channel with
25-kHz spacing. For links be-
tween packet network nodes,
higher data rates and larger band-
widths may be used. For such
high speed (greater than 1200
baud) links, FM AFSK is not pre-
ferred.”” With respect to band-
plans: In the "usage'' section of
the 144 MHz bandplan, the sec-
tion 144.625 to 144.675 MHz shall
be designated “'Digital Communi-
cation.” AFSK FM modulation
shall be allowed in this sec-
tion....In the “usage’’ section of
the 432 MHz bandplan, the follow-
ing sections shall be designated
“*Digital Communication'’:
430.600-430.800 MHz, 433.625-
433.775 MHz, and 438.025-
438.175 MHz....145.225 MHz (S9)
shall be added to the 144-MHz
bandplan as an FM simplex fre-
quency.

Italy. 10 meters is coming back,
and Mario Ambrosi 12MQP, now
Secretary General for the Italian
Amateur League [Many congratu-
lations!] reminds us about the
IY4M Beacon Robot—the Mar-
coni Memorial Beacon Robot. For
full particulars, see this column in
the February, 1987, issue of this
magazine, where DJ3NW of West

Germany did a fine reporting job.

Manuel F. Calero I4CMF of the
IARS Reciprocal Licensing Unit
(Via Giorgione, 16-40133 Bo-
logna, Italy)tells us of the first re-
ciprocal agreement to be signed
with a country in Central and
South America: Venezuela. He al-
so sends ""Terms and Condi-
tions" for temporary licenses for
foreigners, effective July 1987.
Too long to report on here, they
may be obtained from the address
given above or, more rapidly, from
the ARRL in Newington.

U.S.S.R. An historic publishing
agreement has been reached be-
tween the U.5.5.R State Commit-
tee for Publishing and Printing
and the International Data Group
(IDG—parent company of Wayne
Green Enterprises) of Framing-
ham, Massachusetts. PC World
U.S.5.R. will be published begin-
ning in early 1988 as a joint opera-
tion of Radio i Svyaz and IDG
Communications. This is a pio-
neer implementation of the
Supreme Soviet Decree of Janu-
ary, 1987, on joint ventures. As
the world’'s leading publisher of
computer-related newspapers
and magazines (290, in 33 coun-
tries), IDG states that its 14 million
readers will benefit by direct ac-
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cess to information about the
progress of technology in the
U.S.S.R. The PC marketin the So-
viet Union is expanding rapidly.
For example, over a million micro-
computers will be sold in the Sovi-
et school system in the next three
years, |IDG's Axel Leblois said,
“There is clearly a serious com-
mitment in the Soviet Union to en-
act economic reforms, and to
build successful relations with for-
eign partners.”

Zimbabwe. Jamboree of the Air
operators note: 1987 is the 75th
Anniversary of the Girl Guide
movement, so JOTA stations will,
no doubt, give this event atten-
tion; watch for Zimbabwe.

The new Z2 Award is now avail-
able. All DX stations work 5 Z2s;
Zone 38 stations work 10; Z2 sta-
tions work 15. Any band, any
mode. Send US5$1.00 or 10 IRCs
with certified log extract (no QSLs)
to Z2 Award, PO Box 2377,
Harare, Zimbabwe.

BRITISH WEST INDIES
MONTSERRAT

Errol "‘Bobbie’ Martin VP2MO
PO Box 113, Plymouth
Montserrat, British West Indies
Leeward Islands, Zone 8

CHANGES IN VP2M-LAND

As mentioned in the Roundup
section, above, VP2MO is now the
officer in the Ministry of Communi-
cations and Works who is respon-
sible for all ham radio matters.

With ham license matters now
the responsibility of one man
rather than one of several respon-
sibilities of one individual, pro-
cessing and dealing with amateur
radio matters has markedly im-
proved, and it is the intent of the
Administration to continue its
good relationship with the ama-
teur radio fraternity at large.

It has been noted, however, that
many persons have been using
Form A" for applying for a permit
to operate here. This should be
discontinued, and the proper form
used. [See illustration to guide
your creation of a dated letter of
application if you have no form].
Under #8, list only the other call-
signs you may now possess—not
one that you want. Use space at
the bottom of the form for any spe-
cial requests.

Mail the application along with
two recent passporti-type photos,
a photocopy of the present license

held, and a bank draft or bank-cer-
tified check for “‘the amount of
approx. US$7"" made out to
“The Accountant General." Be
sure to allow enough time so
that you have your license to
operate before you leave on your
trip here, This is important, partic-
ularly if you are bringing in any
gear. Allow more than a theoreti-
cal minimum of two months. The
longest part of the process is wait-
ing for the check to clear—trea-
sury regulations require this. [Edi-
tor's Note: Why not risk eight
bucks cash, indicating in your cor-
respondence that you have done
so? The risk is small, you'll get
your change, and save a big slice
of time. This is free advice—so
feel free not to take it!]

About obtaining a VP2M call-
sign: The fact remains that it is the
intent of our local administration
to preserve all resident callsigns,
but there is no hard and fast rule.
Each application will be reviewed
and dealt with on its own merits.
Unlike other independent coun-
tries, we have only the one prefix,
so differentiating between resi-
dents and visitors we have only
the option of the portable, which is
a common way of doing it, interna-
tionally. We do tend to favor grant-
ing a VP2M call, however, for visi-
tors who come here regularly for
contesting, for example. We can
appreciate wanting to have the
feeling of “"being a part of’’ some
other country by having a resident
callsign.

On the other hand, look at our
licensing system. All licenses ex-
pire every December 31st and
have to be renewed at the begin-
ning of the next year. (So do driv-
ers’ and other licenses.) So, since
January 1 is a holiday, and licens-
ing offices are closed, operating
(or driving, etc.) is technically ille-
gal. If we operate on that day with-
out a valid license is it legal? |f
anyone works a VP2M station on
that day and gets a QSL card, isin
valid for DXCC? You bet your ev-
er-loving COAX it is!

The licensing authorities are
aware of the situation and allow it
to continue. To allowisto permit,
right? And does this administra-
tion have anyone else to satisfy
besides itself? Hell, no, and it
couldn’t care less what anyone
else thinks. The administration
has NOT declared anything about
this operating to be illegal. Under-
stand?

VP2MQO's report will be continued
in a future issue. He shares his
feelings that hams everywhere



here is the next generation Repeater

MARK 4CR The only repeaters and controllers

with REAL SPEECH!

No other repeaters or controllers match Create messages just by talking. Speak any ph rases or
Mark 4 in capability and features. That's f‘”ﬂrds iany |ﬂ”9”?995 or dialect and your own voice
why Mark 4 is the performance leader at IS stored instantly in solid-state memory. Perfect for
amateur and commercial repeater sites  emergency warnings, club news bulletins, and DX

around the world. Only Mark 4 gives you : :
Message Mastermw re:I speecr? - v:ice alerts. Create unique ID and tail messages, and the

readout of received signal strength, ultimate in a real speech user mailbox — only with a
deviation, and frequency error ® 4- Mark 4.

channel receiver voting ® clock time
announcements and function control ¢ 7-
helical filter receiver ® extensive phone
patch functions. Unlike others, Mark 4
even includes power supply and a
handsome cabinet.

Call or write for specifications on the
repeater, controller, and receiver winners.

TELEX: # 4932256 KENDECOM

FAX: #6173737304
p MICRO CONTROL SPECIALTIES
Division of Kendecom Inc. 2 meters 220 440
23 Elm Park, Groveland, MA 01834 (617) 372-3442

CIRCLE 295 ON READER SERVICE CARD

For your best price on
KENWOOD, YAESU, ICOM and
all MAJOR BRANDS dial

800-227-7373

AV NN

COLORADO
COMM CENTER

303-288-7373 i EN e CODS Welcome
525 E. 70th Suite 1W M [ ,J Denver, CO 80229
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must have better manners on the
air and promote friendships
around the world.

APPLICATION FOR A LICENSE TO OP-
ERATE AN AMATEUR RADIO STA-
TION—MONTSERRAT, WEST INDIES

DATE

Applicant’s name:

Home address

Birthdate:

Place ol Birth:

Nationality

6. Evidence: [Copy of passport or birth
certificate]

7. Class of amateur license held:
CALLSIGN
B. Do you hoid any other station license?
List: [See text]

9. Proposad station location on Montsar-
rat:

10. Amateur band(s) proposed for use:
Modes
Maximum input power
11. Description of radio equipment which
will be brought to Montserrat or used:

12. Estimated time of arrival:

| HEREBY DECLARE THAT THE
ABOVE IS A TRUE STATEMENT, THAT
| UNDERSTAND AND WILL ABIDE BY
ALL LICENSE TERMS, PROVISIONS,
CONDITIONS, AS PER RULE 30OF THE
TELECOMMUNICATIONS ACT OF
1949—REVISED EDITIONS OF THE
“"LAWS & ORDINANCE CAP 192 OF
1959 OF MONTSERRAT.™

Name of Applicant (print or type)
Signature of Applicant

Date

BN

JOIN ARRL

Y g%
9.

Yy

REPUBLIC OF KOREA

Byong-joo Cho HL5AP
PO Box 4, Haeundae
Pusan

Korea 607-04

We are naming HL5AP as a Spe-
cial Olympics-88 Correspondent
for this column; his callsign for the
period of the games will be
HL8BAP. (For more information
about HL5AP see this column for
April, 1987.) Following is his first
dispatch to us.

The Ministry of Communica-
tions (MOC) of the Republic of Ko-
rea (ROK) has made the following
pronouncements: The basic ob-
jective of amateur radio station
support for the 1988 Olympics will
be to provide mobile operation of
HL8N, HLBA, and HL8V at
Olympic Hall, Olympic Village, and
the Stadium. From September 1 to
October 5, 1988, HL8N will use the
call 6K88S0OG (Seoul Olympic
Game), HLBV will use BKBBKOG
(Korea Olympic Game), and HLBA
will use 6K88A for special opera-
tions.

Other club and individual sta-

BENEFITS FOR YOU

QST, QSL Bureau, Awards, Low Cost Insurance, Operating Aids,
Government Liaison and More—Much More!

MEMBERSHIP APPLICATION

Name

Street

tions may use 88 in their calls. Any
holders of amateur licenses can
operate with those three stations
for communications back to their
own countries (QSP). Other HL
stations that have registered with
the Central Office can transmit to
communist countries except for
North Korea, but only Olympics in-
formation may be transmitted.

SWEDEN

Rune Wande SMOCOP
Frejavagen 10

5-155 00 Nykvarn
Sweden

29 MHZ FM REPEATERS

Communication through the
help of repeaters in Sweden is
now a reality on the 10-meter ama-
teur band. The Swedish licensing
authority has approved six re-
peaters on a trial basis up to De-
cember 31, 1988. So far there are
only two separate pairs of fre-
quencies for them. Receiver (RX)
input is either 29,560 or 29.580
kHz, and the transmitter (TX) is
100 kHz higher, 29.660 or 29.680
kHz.

The repeaters in Sweden (also

City

Prov./State

$25 in U.5. 33 elsewhere (U.S. funds) Licensed amateurs, or age 65 or over, upon submitting
proof of age, may request the special dues rate of $20 in the U.S. $28 elsewhere, in U.S. funds)
Persons age 17 and younger may qualify for special rates, write for application

For postal purposes, fifty percent of dues is allocated to QST, the balance for membership.

Bank. No.

The American Radio Relay League

225 Main St.

Newington, CT. 06111
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Expires
Expires

USA

on VHF) are identified by the club
prefix, SK, followed by the num-
ber for the call area and the letter
R. The last two letters in the suffix
identify a specific repeater. (A
similar call, but with the prefix
SM—e.g., SM5RKN—would be-
long to a private ham operator.)

The SKS5RKN 29-MHz FM re-
peater has been in operation
since April, RX 29.580 and TX
29.680. The RX locator is JOBIJK
and the TX is JOB9KK, which is
just outside the city of Strangnas
at the Lake of Malaren. They are
interconnected by 1,000 meters of
telephone wire. TX power is 73-
Watt input and the RX includes
the In-Channel Select (ICS) sys-
tem for excellent separation of
channels and increased sensitivi-
ty. This repeater is run by the radio
club, Eskilstuna Sandaramatorer
SKS5LW.

Other repeaters in operation
are SK6RIC (29.560 / 29.660) run
by Vasa Radio Club SK5DG in Al-
ingsas, and SK6RFQ (29.580 /
29.680) in Gothenburg, both on
the southwest coast of Sweden.
To activate these repeaters, you
need a 1750-Hz tone. Try to whis-
tle—that should work, too_ i

(SMA@COP's report will con-
tinue next month. )

for your

FREE

CATALOG

DIAL

1-800-426-2653

or write:

CABLE

DISTRIBUTORS

116 MAIN HW
WASHINGTON, AR 71862

CIRCLE 267 ON READER SERVICE CARD



ROPAGATION

Jim Gray W1XU

EASTERN UNITED STATES TO:

GMT: o0 @ o4 & o9

12 .

i i

ALASKA 16 |14 [ TA ] 7 7 7 T | 7A | 1& | 1& | 1& |14
ARGENTINA 21 134 Q14 J7A ) 7 1 7 | 7A ] 14 [ 14A]21A021A1 21
| AUSTRALIA 2l |6 Al 7B |7 TR | 7 7 T | 75 | 1& [14A
CANAL TONE THETEY B 7 BENENEFET C]IE[
ENGLAND TAE VN EREAEAFN I ES I immiam
HAWA I 21 | 16 |1&A) 7 7 7 7 7L Es | 1& ] 14 |21
MDA 14 |14 1?81 7B | 781 78 | 7A | 14 | 24 | 14 | Q4 {14
JAPAN 1k | 14 J14B| 7B | 7R | 78 | 7B | 7B J1LB) 14 | 16 114
ME X0 TNENENEAEREREAFIMEmMmT
Ml I mEnmm
FUERTOD RICO 14 | 1& | TA] 7 T 7 |16 | & | 1& | 14 |1GA(LGA
BOUTH AFRICA 7 7 T 1] D& ] 14 ] 14& |1GA[14A] 14 |16
UEER u. 7 7 | s ] 16 ] 14 J16a]2aal 16 |14
| mesTCcOAST  |14A) 144 14 " T EY ,

ALASKA 14 | L4
ARGENTINA ETIIMIMENELE uf 146 J16AL20A121A12] |
AUSTRALIE ' .:1 & 7A) 7B | 7R )78 ) 7 T 7 7 |78 | is JsSA
CAMAL ZOMNE ]:1 s 17al 2 1 721 7 17a)1a] 14 16a]21a]2)
ENGLAND lial7al 20 21720 72 Jaalsa] 14 ]as [1aajisa
HAWAL o1 | 14 L1&Al 7 7 7 7 7 16 | 14 | 1& [21
MDA b | 14 JTA| 7B | 7B IR | 7B | TA | 14 |14 [ 14 |14
LAFAN talsalialos |zl sn sl 78 Loanlse |14 14
| MEXICO lalial 2l 20212021 2 Jaajrs]ta fas
PMILIPPINES 141418l 78]l 78| 78 |14B] 14 ETUETRIT
PUERTO RICO & f1& ] 0a] 7 | 7] 7 1A 14 ] 14| 14 J1GAMGA
SOUTHAFRICA | 7 | 7 | 7 | 7 |78 | 78 [ 24 [ 14 [ 14 J14A ) 14 |14
TH % 9 | 741 7 18 1& | 1&

ALASKA

ARGENTINA 21 faaa] 26 a6 7] 21 2 [ el 21 J21al21al 22
AUSTRALIA JIA]14A) 16 ] 1& | TA| TA | 7 7 75_. 14 121
| CAMAL TONE | 21| 14 74 A ERENNENE ETR I T
ENGLAND e f7al 7 MEERENENINEMmm,
HAWAL 21al1aa] 18] 14 [ 7a] 7 7 11a |14 |21 |20
INDIA 14| 14 | Q4| PA | 7B | 7B | 7B | TA ] 0& | 14 | L& |14
LAPRN FGAL JGAL 14 | I& |14B) 78 | 7B | 7B 148 14 | 14 f14&
ME XICO 14| I& ]| 7a 7 7 T |16 ) 16 | 16 JI6AD4A
PHILIPPINES 1aA] 14 | I& & |14B) 7B | TR | 15B] 14 & & |14
PUERTOD RICO 1GA) 14 | TA]| 7 7 7 7 11& ) L& | 14 ]h.ﬁ._E*-A
BOUTH AFRICA 7 Fi 7 Fi TB| TR | 7B ) 1& | 14 QL&A ] IS |14
LESR 8| 781 7 7 7 7 (7B |14B) 1& |14 | 1& [1&
EAST COAST 1eal 144l 18] 7 7 | 14 | 16 | 14 JR5A B&A

B = Difficult circuit this period.
First letter = night waves. Second = day waves.

G =Good, F=Fair, P=Poor.

# = Chance of aurora.
NOTE THAT NIGHT WAVE LETTER NOW COMES FIRST.
During many days of the month, be on the alent for VHF openings.

Expect HF conditions for the first two weeks of the month to be fair to poor. The
geomagnetic field will be unsettied to active, with storm conditions possible on or

A = Next higher frequency may nlsu b& useful.

near the 1st and 2nd, and again on the 9th and 10th.

The second two weeks of the month are likely to show improved conditions for
HF propagation, with the geomagnetic field less active, except for the 23rd, 24th,

* =Chance of solar flares.

and 25th, when conditions are likely to be poor again for the next few days.

In general, November is a good month for HF propagation with seasonal noise
levels far below those of the summertime. Early darkness will insure excellent
activity on the lower HF bands 160 through 40/30 meters during the avening hours,
with 10 meters closing first. On some days, 15 and 20 meters will remain open into

the late evening hours, local ime

NOVEMBER 1987

T e e e I
P P| P-F F i F-P
8 © [10 11 12 (13 [14
F-P P P - F| F-G
15 (16 (17 (18 |19 [20 21
G G G-F F| F-G G
22 23 24 [25 [26 [27 |28
£ P| P-F ¢ G G
29 30 |
F-G G

A DIP METER CAN BE USED FOR
ADJUSTMENT OF RADIO EQUIPMENT
AND ANTENNAS. WE OFFER THE
DM4061 DIP METER FULLY
ASSEMBLED, NOT IN KIT FORM.,

* USE TO MEASURE RESONANCE OF
ANTENNAS OVER A RANGE OF
1.5 MHz TO 250 MHz.

* MEASURE FIELD STRENGTH.

* USE AS AN ABSORPTION FREQUENCY
METER TO ALIGN TRANSMITTERS.

* MEASURE TANK CIRCUIT RESONANCE.

* USE AS A SIGNAL GENERATOR TO
ALIGN RECEIVERS,

* MEASURE AN UNKNOWN CAPACITANCE.

* USE A CRYSTAL IN PLACE OF COIL FOR
MARKER GENERATOR/X'TAL CHECKER.

* MEASURE AN UNKNOWN INDUCTANCE.

* USE AS A CW/AM MODULATION MONITOR.

THE DM4061 COMES WITH 6 PLUG IN
COILS COVERING A FREQUENCY RANGE
OF 1.5 MHz TO 250 MHz. THE DM4061
USES A 9 VOLT BATTERY (INCLUDED).

IN SHORT, EVERYTHING YOU NEED
IN A PORTABLE HANDHELD UNIT FOR
BENCH OR FIEI D ADJUSTMENTS. MORE
USES DETAILED IN THE RSGB HANDBOOK

PAGES 18.15 TO 18.21

Price & specifications subject Lo change.

ELECTRONIC EQUIPMENT BANK
516 MILL STREET, N.E.

VIENNA, VA, 22180

VA. ORDERS: 703-938-3350

TOLL FREE: 800-368-3170

CIRCLE 43 ON READER SERVICE CARD
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DEALER DIRECTORY

CALIFORNIA

Burbank
New HAM store open and ready to make a
DEAL. We carry all lines, ship UPS, and
are open Sunday. A-TECH ELECTRON-
ICS, 1033 Hollywood Way, Burbank CA
91="%- (§18)-845-9203.

San Jose
Bay Area’s newest amateur radio store.
P w & used amateur radio sales & service.
We feature Kenwood, ICOM, Azden, Yae-
su, Ten-Tec, Santec & many more, Shaver
Radio, Inc., 1775A S. Winchester Blvd.,
Campbell CA 95008; 408-370-6665.

DELAWARE

New Castle

Factory authorized dealer! Yaesu, ICOM,
Ten-Tec, KDK. Kenwood, AEA,
Kantronics, Santec. Full line of accessories.
No sales tax in Delaware. One mile off
1-95. Delaware Amateur Supply, 71
Meadow Road, New Castle DE 19720;
302-328-7728.

Wilmington
Delaware’s friendliest ham store. Also
Shortwave supplies. Amateur & Advanced
Communications, 3208 Concord Pike,
Wilmington DE 19803; 302-478-2757.

FLORIDA

Miami
Casa Marconi, Inc. Pre-owned communi-
cations equipment. We do repairs. Send
SASE for prices, Casa Marconi, Inc.,
7189 SW 8th Street, Miami FL 33144:
305-264-8443; 305-264-8443.

HAWALII

Honolulu
Kenwood, ICOM, Yaesu, Hy-Gain,
Cushcraft, AEA. KLM. Tri-EX Towers,
Fluke. Belden. Astron. Etc. HONOLULU
ELECTRONICS, 819 Keeaumolu Street,
Honolulu HI 96814; 808-949-5564.

IDAHO

Preston
Ross WB7BYZ has the largest stock of
amateur gear in the Intermountian West and
the best prices. Call me for all your ham
needs. Ross Distributing, 78 So. State,
Preston 1D 83263; 208-852-0830.

MASSACHUSETTS

Littleton

Reliable hamstore servicing New England.
Full line of kenwood and ICOM stocked
and serviced. AEA, ARRL Publications,
Anphenol, Alpha Delta, Austin, Avanti,
Alinco, Ameco., Venture, B&W,
Cushcraft, Carol Cable, Daiwa, Hustler,
KLM, Kenpro, Larsen, Rohn, RF Con-
cepts, Tokyo Hy-power, Trac Keyers, Vi-
broplex, Welz, etc. Tel-Com, Inc., 675
Great Road (Rt. 119) Littleton MA 01460;
617-486-3400, (3040).

MINNESOTA

Robbinsdale
Kenwood, ICOM, Ten-Tec. Mon.-Fri.
9a.m.-6p.m., Sat. 9a.m.-5p.m. TNT Radio
Sales, 4124 West Broadway, Robbins-
dale MIN 55422 (MPLS/ST. PAUL): Toll
Free 800-328-0250, In MN 612-535-5050.

NEW HAMPSHIRE

Derry

Serving the ham community with new and
used equipment. We stock and service most
jamor lines: AEA, Astron, B&W,
Cushcraft, Encomm, Hy-Gain, Hustler,
ICOM, Kenwood, KLM, Larsen, Mirage,
Mosley: books, rotors, cable and connec-
tors. Business hours Mon.-Sat. 10-5,
Thursday 10-7. Closed Sun./Holidays.
Rivendell Electronics, 8 Londonderry
Road, Derry NH 03038; 603-434-5371.

NEW JERSEY

Lyndhurst
Finally a ham store in NJ. Located '4 mile
south of Rt. 3. Mon.-Wed. 11:30-7:30,
Thursday 11:30-9, Friday 11:30-7:30, and
Saturday 9-3. Visa/MC. Abaris Systems,
276 Oriental Place, Lyndhurst NJ 07071;
201-939-0015.

NEW YORK

Jamestown
Western New York's finest amateur radio
dealer featuring ICOM-Larsen-AEA-
Hamtronics-Astron. New and used gear.
VHF Communications, 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
ELECTRONICS, 512 Broadway, New
York NY 10012; 212-925-7000.

NORTH CAROLINA

Greensboro
9a.m. to 7p.m. Closed Monday. ICOM our
speciality-Sales & Service. F&M ELEC-
TRONICS, 3520 Rockingham Road,
Greensboro NC 27407; 919-299-3437.

OHIO

Columbus

Central Ohio’s full-line authorized dealer
for Kenwood, ICOM, Yaesu, Ten-Tec,
Info-Tech, Japan Radio, AEA, Cushcraft,
Hustler, and Butternut. New and used
equipment on display and operational in our
4000 sq. ft. store. Large SWL department,
too. Universal Amateur Radio, 1280 Aida
Drive, Reynoldsburg (Columbus) OH
43068; 614-866-4267.

PENNSYLVANIA

Trevose
Same Location for over 38 years.
Hamtronics, 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 , Mirage, 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 acces-
sories. Factory authorized Kenwood Service
Center. Electronic Center, Inc., 2809
Ross Ave., Dallas TX 75201; 214-526-2023.

Houston
Christmas?? Now?? MADISON ELEC-
TRONICS SUPPLY, 3621 Fannin,
Houston TX 77004: 713-520-7300.

DEALERS: Your company name and message can contain up to 25 words for as little as $199 yearly (prepaid), or $50 for three months
(prepaid). No mention of mail-order business permitted. Directory text and payment must reach us 60 days in advance of publication. For
example, advertising for the January 88 issue must be in our hands by November 1st. Mail to 73 Amateur Radio , Suzanne DesRochers,

WGE Center, Peterborough, NH 03458,
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AOP-ED

SO WHAT?

used to be a not-so-humble civil servant. No

kidding! Earlier this year | conducted a
meeting in a microscopic, windowless confer-
ence room with three other bureaucrats: my
boss, my boss’ boss, and a fellow who wanted
to be my boss. Frankly, | didn't want to work
for any of them. No wonder | felt a little claus-
trophobic.

The Turning Point

The meeting began innocently enough. |
just wanted to tell everyone what a great job |
had done on a project that held very little inter-
est for me. You know. One of those |'ve-done-
great-things-when-is-my-next-promotion
meetings. Trouble popped up after about five
minutes. My boss’ boss—a fellow with an
amazing overabundance of hair on his head—
decided he didn’t like the connotations of a
particular phrase buried in a paragraph of a
subpart of an attachment to the annex of the
test plan. Stifling a yawn? So was |. “Right!”’
my boss said: “We’'ll change it right away."
Then he went back to sleep. He really meant |
would make the change.

| guess | missed something. | couldn’t see
why | had to change anything. "Why?" | sim-
ply asked. The explanation that followed
stretched my imagination and patience to
their outer limits. (I think that's why the head
cheese had so much hair. He thought too
much.) After fifteen minutes of struggling to
follow a logically convoluted argument | just
had one more question. ‘So what?"

Everyone sat back, stunned and eyes agog.
The smallest man in the room licked his lips.
He hoped his chance to get me under his
thumb had come. It's that simple. Those six
letters and just the right inflection, coupled
with certain physical expressions for empha-
sis, marked a turning point in my previous life
as a bureaucrat.

| didn’t make the change. | didn’t get pro-
moted. | didn’t go to work for the short man. |
came to work for Wayne Green instead.

Tips for Authors

Half the tale is in the telling. | know most of
you don’'t supplement your income much by
freelance writing, much less make a full-time
job out of it. | have some pointers, though, that
may help you make a sale or two with your
manuscripts.

You probably wouldn’t write something
down if you didn't think it was interesting or
exciting. You write an article because you
want to share the information with lots of peo-
ple, not to mention your desire for a few extra
dollars. Make a list of the things that excite you
about your subject and reasons other people
may want to read about it. Then build that list
into an introduction for your article. Make your
points immediately and up front, or most read-
ers won't slog through the rest of the text

by Larry Ledlow, Jr. NASE

trying to find a redeeming feature. Emphasize
unique features of a project or begin with an
interesting anecdote. Grab your readers’ at-
tention immediately, or after a few paragraphs
they'll ask, “*So what?"".

Pick your audience and stick to a particular
level of delivery. Unless your subject has gen-
eral interest, you're wasting time trying to
write for the whole spectrum of readers. If you
write about a project that any Novice can
build, then stay with that level. If you write a
tutorial on phase shift keying, then you proba-
bly want to aim a little higher. Two things will
alienate readers faster than anything else: in-
sulting their intelligence or writing far above
their level of ability.

Make your delivery in a clear, concise man-
ner. Lists, outlines, and good photographs or
diagrams always help the reader visualize the
subject. Avoid asides that may distract the
reader.

Let's Communicate!

You will see many fine changes on the
pages of 73, and | encourage would-be au-
thors and long-time contributors to help us
make these changes. If you have an idea for
an article, please propose it in a letter with an
outline. Call me on the telephone, and let's
discuss your idea. | also recommend that you
request a copy of our editorial calendar so you
better understand our plans.

| expect you to find 1988 issues better than
ever. We'll cover better construction topics
but also humanize the hobby a bit more.
Watch for issues focusing on satellites, digital
communications, public service and educa-
tion, packet, automatic control of your shack,
trouble shooting, QRP, DX, antennas, propa-
gation, and much more.

Drop me a line or give me a call. See you on
the air, and hopefully in the pages of 73.

Say you
saw it
in
73!

IC-735 List
IC-761 New Top of Line 2499.00
|IC-735 Gen. Cvg. Xcvr $999.00
IC-751A Gen. Cvg. Xcvr 1649.00
R7000 Gen. Cvg. Rovr. 1099.00
R71A Gen. Cvg. Recwvr, 949.00

IC-28A/H FM Mobile 25w/45w 429/459
IC-37A FM Mobile 25w 499.00
IC-900 Super Multi Band Mobile 589.00

IC-04AT UHF HT 449.00
IC-48A UHF 45w 459.00
IC-38A FM Mobile 25w 459.00
IC-02AT FM HT 399.00
IC-u2AT Micro HT 329.00

TS-440S/AT
TS-940SAT Gen. Cvg. Xcvr  $2249.95

TS-430S Gen. Cvg. Xcvr B819.95
TS-711A All Mode Base 25w B99.95
TR-751A All Mode Mobile 25w 599.95

TS-440S/AT Gen.Cvg X cvr.  1199.95
TM-2530A FM Mobile 25w 429.95
TM-2550A FM Mobile 45w 469.95
TM-2570A FM Mabile 70w 559.95
TH-205 AT, NEW 2m HT 259.95
TH-215A, 2m HT Has It All 349.95
TH21BT 2M HT 259.95
TH31BT 220 HT 269.95
TM-3530AFM 220MHz 25w 449.95

FT757GX

FT-757 GX Gen. Cvg. Xcvr 995.00
FT-767 4 Band New 1895.00
FT-211RH 45995
FT-290R All Mode Portable 579.95
FT-23 R/TT Mini HT 29995
FT-209RH RM Handheld 5w 359.95
FT-726R All Mode Xcvr 1095.95
FT727R 2M/70CM HT 479.95
FT2700RH 2M/70CM 25w 599.95

N\

3919 Sepulveda Blvd.
Culver City, CA 90230

213-390-8003
CIRCLE 272 ON READER SERVICE CARD
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MISSOURI

RADIO CENTER 1-800-821-7323

YAESU Keeps YOu On ;I;o@ 1
b9 He ¥
Worild: '~~~ et ~ %

FTH-2005/7005

* Commercial Grade
HT's
* 5W Qutput

FeT T VLRl

174
FT-757GX/I S E N - Eﬁn;_i;adgﬂiﬂ 74 MHz
» All Mode HF Transceiver * Add Optional 6m, 2m & Prices
* Dual VFQ's 70cm Modules
¢ Full Break-in CW * Dual VFQO's
* 100% Duty Cycle e Full CW Break-in

e Lots More Features

FT-290R

FT23/73R

FT-109RH  Super “Mini" FT-727R AN R
» 220 MHz Handheld Y ;T'EA ‘ o Two Affordable « Use Either 12V Battery
* 5W Output A G'”’“ fum Aadice i Ons (25W Output) or C-cell
» Ten Memories Alloy Case Battery Pack

* 2m/440 MHz Handheld
* 5W On Both Bands

* 10 Memories

» Battery Saver e 140-164 MHz.

(2.5W Output)

e MEme}I’ And « Ten Memories . 5551 Cw1 FM

* 2W Battery y .
e FT-209RH - 2m Mg e Battery Saver « FT-890R for 6M Operation
e FT-709RH - 440 MHz Dap'ii;; |

5W Pack

FT-211RH FT-2700RH

* 2m, FM, Mobile * Dual Band Mobile FL-7000 -

* 45W Output FM Transceiver * Solid-State Amp For 160-15M

* LCD Readout e 2m/70cm * Built-In Power Supply YAESU

* Ten Memories « 25W Output * Automatic Tuner

* Also, FT-711RH For 440 MHz2 * True Full Duplex Operation  1200W PEP Input ACCESSORIES

e Antenna Tuner

e Battery Packs

e Charging Units

* Power Supplies

* Microphones

* DC Car Adapter

* SWR/Power Meters
* And Lots More

FRG-8800

FRG-9600

* All Mode Receiver

* Covers 60 MHz - 905 MH2z

* 100 Memory Channels

* Multiple Scanning Systems
* YAESU CAT System

* All-Mode Tribander

* 10w on 2 meters

* Choose from 10m, 6m,
430-440 MHz,
440-450 MHz

* 11 Memories

* General Coverage Receiver
* 150 kHz to 29.999 MHz

¢ All Mode Reception

* Multi-Scanning Feature

* Two Built-in 24 Hour Clocks




You've made a

great start. Now; let Yaesu
really get you going

Finally. The 220-MHz, 1.2-GHz,
and 10-meter phone bands are
open to Novice operation.

And to work these bands,
Yaesus offering you a complete
range of innovative HE, VHE,
and UHF radios. Each with per-
formance that Novices—and
Extra Class operators, too—can
really appreciate.

HT power perfected.
There’s a good reason youll 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
form. Finally,

a miniature
HT that you

— =

can really take seriously.

The F'T-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 aluminume-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.

m‘” mwmas Ruad Cernms, cagnml (213} 404- a’rﬂﬂ Ra au:Ser'.'mﬂ‘ 213 4{144334’::%
m Mu Ginﬂnnati Service Center 9070 Gold Park Dmﬂ,p Hamilton, O dfiﬂll (ﬁ,l-? 4-3100.

And two, unlike most mobiles,
they're 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 11, 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 radio. Because
with the FT-757GX Mark I, you've
already started with the best.

Its 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
ham radio technology.

Yaesu’s all the ticket youll need.

YAESU
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KENWOOQOD

... pacesetter in Amateur Radio

ThisHT

TH-215A/315A/415A

Full-featured Hand-held Transceivers

Kenwood brings you the
greatest hand-held trans-
ceiver ever! More than just
“big rig performance; the
new TH-215A for 2 m, TH-315A
for 220 MHz, and TH-415A for
70 cm pack the most features
and the best performance in
a handy size. And our full line
of accessories will let you go
from hamshack to portable
to mobile with the greatest
of ease!

e Wide receiver frequency range
Receives from 141-163 MHz.
Includes the weather channels!
Transmit from 144-148 MHz
Modifiable to cover 141-151 MHz
(MARS or CAP permit required).

* TH-315A covers 220-225 MHz,
TH-415A covers 440-449 985 MHz.

o5 2.5 or 1.5 W output, depend
ing on the power source, Sup-
plied battery pack (PB-2) provides
2.5 W output. Optional NiCd packs
for extended operation or higher
RF cutput available.

¢ CTCSS encoder built-in. TSU-4
CTCSS decoder optional.

* 10 memory channels store any.
offset, in 100-kHz steps.

* Odd split, any fregency TX or
RX, in memory channel “07

® Nine types of scanning! Includ-
ing new “seek scan” and prior-
ity alert. Also memory channel
lock-out

* intelligent 2-way battery saver
circuit extends battery life. Two
battery-saver modes o choose, Uptional Accessories:
with power saver ratio selection * PB-1: 12 V, BOO mAH NiCd pack for 5 W

* Easy memory recall. Simply output * PB-2: 8.4 V. 500 mAH NiCd pack
press the channel number! (2.5 W output) * PB-3: 7.2 V. 800 mAH

* 12 VDC input terminal for direct NiCd pack (15 W output) * PB-4:7.2 V,
mobile or base station 5““”1,?, Th[.]'ﬂ"_ﬂ'l']ﬂ}“i-HFCd pack (1 3 W‘UU:[.JU“
operation. When 12 volts applied, ;_E‘Lf..]::’ ’ﬁﬁ':'f:lf,rf?_m:fa_‘r‘?ﬂ_&ifﬂmr'ﬂe_bf'”fw

: case = BC-7 rapid charger for PB-1, 2, 3

tion LCD display with night light
* Audible beeper to confirm key-
pad operation. Ihe beeperhasa & \ .
unique tone for each key. DTMF "5 ' _ j| S
monitor also included ; — )
.FH-'..'_.'_-Z- ed aCCes yries: Belt NOOK, 1§ =l SCAN
rubber flex antenna, PB-2 standard :

NiCd battery pack (for 2.5 W oper-
ation), wall charger, DC cable,

dust caps.

RF 'f?~at[~'u_: S 9 V¥t (Labie supplied’) or 4 = BC-8 compact battery charges
* New Twist-Lok Positive- « dMC-30 speaker microphone « SC-12, 13§
Connect locking battery case 50l cases * RA-3, b telescoping antennas " ' f
* Priority alert function * RA-BB StubbyDuk antenna * TSU-4 g G ot I L e U P,
o~ o A T e, T o j - .
: - CTCSS decode unit* VB-2530: 2m, 25 W S0 - (L) mr g e b / L o
* Monitor switch to defeatsquelch 'rm-'*-uk- . A \AF T ok 4 F ,....lf.'f UBPre e I - e ' b ek
: o 2 - TR [ = i LR = L =& YW | :1..|':_.'.| o | - . =5 sat ._a (£ 5 1 3 '-'I_-T'___,.-
U:E:’J :': ..hl'r;'!_l"- L"I':" rnE_]L.'E'.‘“'_f".. 1!"-"7_'.-":-' Cacpc - ?-1F.'| A m yhile bracket » H_.1_5 ,__‘-.. = ::I:_..:: £ r. - L oA G @ D l-l.ﬂu‘
[ TCSS encode/decnade i e nr 3 J T vl R . . e i A 5 i
L10LSS encode/decode is used o swivel mount = PG-2V extra DC cable o e SR - 4 & - e
=1 - -ﬂ-.l-'

&
. -

when squelch is on. * PG-3D cigarette lighter cord with filter W e e SR .".l'_'ﬁ .. PRI e * T N
L KENWOOD USA CORPORATION
Complete service manuals are available for all Kenwood transceivers and most accessories T R ¢ 2201E Domingdez St Long Beach, CA90810 <

— = " — § - - — g ¥ i L o e . & - - . : = ' F

es are subject 1o change wihout nafice or obiga % s o PO, Box22745; Long BeadtCASOBONSTAS . . -
g : Gk et B L Hak . LDNg Beag : T2 o

s g o Fi —— i = T4 o e - - P = k|

E ’ -‘I B ' . i_ ] - . . - - i i . i
.- ._."" L il . i L™ = o J s L . e iy ~

¥ : - —d ."I "‘. ¥ .: b | E b k- l i i P - - ---"-' iy
. .’| b Sk ¥ ’ i ."." g '_.-' I | I L2 ._-.I.fl" .I". w

k- o . i i sl e il *“.. B i T p B L P [ o W S

- S, B - J 5 5 i i 'I"Iu- 1 k A ¥ o
= L e " e
- e



	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066
	067
	068
	069
	070
	071
	072
	073
	074
	075
	076
	077
	078
	079
	080
	081
	082
	083
	084
	085
	086
	087
	088
	089
	090
	091
	092
	093
	094
	095
	096
	097
	098
	099
	100
	101
	102
	103
	104

