


9600 BPS Capability = No modifications Large Heal Sink - Dissipates the heat
necessary. Provides higher performance to maintain power output and stability
packet operations. characteristics.

o Modulation Circuit = Newly designed ‘ :
| - -
New Exciting Features! crovenis o motkilaion tven dutiag iigh Simple Operation

Bonus Receive Band — The 430 (440) MHz  data throughput. Remote Control Microphone — Puts the

bonus band is available for receive. Enables
full duplex, crossband operation between the
2 M and 70 cm bands. Crossband repeat
from 440 MHz to 2 M.

Scratch Pad Memories — 10 scratch pad

memories automatically store your 10
previously transmitted frequencies (5 simplex

operation of several functions at your
fingertips.

Auto Dialing Capability - Programs 14
telephone numbers for autodial via repeater
autopatch.

“One Push” Action Switches — Eliminates
the need for “two step” function switch

and 5 duplex) for instant recall.

No fumbling around trying to write down,
or store into regular memories, frequencies
which you want to use temporarily.

operation. Simplifies mobile operations for
convenience and safety.

Large Display ~ Easy to see and logically

Memory Allocation Function — 60 regular . i organized for easy interpretation.

memory channels can be divided betweenthe ~ Rugged, Durable Construction  Auto Power Off ~ Shuts the transceiver
main and bonus band. You can organize your  Die Cast Aluminum Frame Construction - down (when programmed). Great for
memories for maximum efficiency and Meets the highest standards to provide bedside use.

listening preference. reliability and long life. Will enhance your Compatible Accessories — For easy mounting
Automatic Memory Channel Advance - trade-in value years later. and operation.

After a memory channel is programmed, the

channel indicator automatically advances, And More!

SIJ@Ed.iﬂg up the programming process. * Built-in Pager and Code Squelch

& * Optional Tone Squelch and Pocket Beep
Tone Scan™ = Scans, detects and sets the * Scanning
subaudible tone. Permits access to a repeater
when you don't know the tone frequency.
* Optional UT-85 required.

Voice Synthesizer® — The IC-281H

announces the operating

—

frequency, enabling quick £ ?
confirmation without

taking your eyes off the

road. Very helpful for

visually impaired ' st

operators, 10o0. " - ——

e | pBanp "
SPLIT

* Optional UT-66 reguired.

Packet "Plug ()
U|'|d Plﬂy"
Operation

Data Jack -
Connects a TNC /
directly to the
modulation circuit
for packet conve-
nience.
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SFET
~ M/CALL *
\ FHiL

HON America, ba (
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Now
The Company That Takes You
Around The World Lets You Take

e World Around With You.

a The Drake SW8 - Finally, Professional Desktop
"5 Performance In An Affordable, Portable World Band Shortwave.

| | The company that has been Drake SW8 includes many of technology and portability.

| §] | setting the standards in premium- | the same features that have made | The Drake SW8.

quality world band shortwave Drake a perennial favorite of To order your SW8 direct,
performance now puts top-of- | experts — superb audio, versatility, | for more information, or for
the-fine features and technology | and the unique combinaion of | the dealer nearest you call:

at your fingertips with the professional quality and functional

SW8. . .wherever you want to simplicity. So tune in the world 1-800-968-7753
take it. Designed for both desktop | and get the best of all worlds —
use and easy portability, the quality and affordability, desktop

SwWa8 World Band
hortwave Recelver

Get It Firsthand With Drake World Band.

R.L Drake Company = P.0. Box 3006 « Miamisburg, OH 45343 *USA ©1954 The R L Drake Company
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sovi: SPECTRUM ANALYZER $895.

MADE IN THE USA ITC SA500A is a full function Spectrum Analyzer covering all Ham Radio, Two way Radio,
TV, & CATV frequencies bands to over 500 MHz. *Add Opt. 3 Narrow Band Filter for only $200 and the SAS00A becomes

a full range Pan Adapter |Spectrum Display Monitor™ The SAS00A Includes Center Frequency Display, 50 MHz
Marker Generator, 50 MHz Tracking Generator, -100 dB Dynamic Range, 80dB on Screen, and -100 dBm Sensitivity.

INTRODUCTORY OFFER

SASO00A with Center Frequency Display, 500 Mz
Tracking Generator plus 50 MHz Marker Cenerator

ONLY $895.00 *

SA1850S covers 850 to 1850 Mz in One Sweep, LNB

Power Supply, 110/220/12vde/Battery Operation, Carring Case
Center Freq. Display. The lowest cost Sateilite Analyzer avaible.

ONLY $1295.00*
SA1300B & OPTs 1,3,4,6
ONLY $1895.00*

SA1800C & OPT's 1,3,4,6
ONLY $2295.00*

SAG00A $1195.00
SA1300B $1595.00
SA1800C 51895.00
OPT. 1 S0MHz Marker Generator $200.00
OPT. 3 +/- 5KHz Res. B. W. Filter $£350.00
OFT. 4 12 YDC Inverter Adapter $100.00

OPT. 5 1000 MHz Tracking Generstor  $250.00
OPT. 6 7 Digit Center Frequency Display $300.00

* Moke Inroductory Prices for lented Lime only

wsiomw 1-1300 MHz Iz One Sweep $1,895.

MADE IN USA +/5KHz Resolution Band Width - 7 Digit Center Freq. Display - 12vdc operation
-110 dBm Sensitivity, 120 dB Dynamic range, 80 dB ON SCREEN, Exclusive DISPERSION ZOOM
Allows scan widths 0 MHz to 1300 MHz at any Dispersion preset stop, Total flexibility and ease of operation.

All New ITC Low Cost High Performance Oscilloscopes

25 MHz Dual Trace w/ 3 in 1 TestLab $429. 25 MHz Dual Trace $339.
45/1A, +/-12V/.2A DC Outputs Dual Component Tester 40 MHz Dual Trace Delayed Sweep $549.

ADVANTAGE mNSTRUMENTS CORP.

3817 S. CARSON ST. #818 CARSON CITY NV. 89701
702-885-0234 FAX 702-885-7600

25 MHz Scope / Tester 40 MHz Delayed Sweep
model ST3324 model SD3315

1 mV Vertical Sensitivity  Delayed Sweep nS -1 Sec.

X - Y modes, Z Axis 6" Very Bright 12kV CRT
(intensity modulation) Rise Time <8nS

Dual Component Tester 40 MHz special $549.00
Dual Component Compartor ITC Oscilloscopes fill the bill
Triple Output DC Supply without emptying the pocket book
+5/1A, +-12/2A ITC Scopes are a cut above all

Rise Time <14 nS
Full TV Trigger TV-H, TV-V
25 MHZ less tester same spec.

model 503304 D3I P00

market today. You can depend
on ITC Quality - Performance &

Dependability. Pluas a full Two
Year warranty parts and labor.

Take ADVANTAGE
Call 800-566-1818 Today

o

VISA
Sl

MasteeCard

-

PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION. F.0.B. CARSON CITY NV, NV. RESIDENTS ADD SALES TAX,
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NE VER SAY DIE

Wayne Green W2NSD/1

Retrospective

With the 35th year of 73 slarting
next month, it almost got me to think-
ing. Back in 1960, when | started the
magazine | never would have guessed
that I'd still be at it over 30 years later.
| wasn't really thinking a lot about the
future then. | just knew that the maga-
zine was needed, so | went ahead and
started it. CQ was mostly columns and
contests; QST was club news.
Builders needed a magazine.

I'd been editing CQ for five years
before that and believed that hams
wanted a magazine devoled to home
construction. Having just been fired by
CQ’s publisher, who wanted to just run
monthly columns because il was
cheaper, | sold everything | could . . .
my boat, my plane, and even my little
Porsche Speedster, and rounded up
enough money to print the first issue
of 73. It was an enormous gamble,
and | had no backup in case it didn't
fly. It was a one-man operation, with
me hustling subscriptions at hamfests,
bending arms for articles, calling
prospective advertisers, typing sub-
scriber stencils, editing articles, cajol-
ing columnists, and so on.

The worsl lime was in 1964, when
the ARRLs so-called Incentive Licens-
ing proposal to the FCC stopped the
growth of the hobby dead for several
years. Within a year the over-850 ham
stores selling 73 had fallen to around a
hundred, with the rest being forced out
of business by tens of thousands of
hams selling their equipment at fire-
sale prices in panic over the ARRLs
proposed new rules. This was when
over 90% of the ham manufaclurers
went out of business, 100. The main-
stays such as Hallicralters, Hammar-
lund, National, Johnson, Multi-Elmac,
Gonset, Millen, Stancore, Thordarson,
and so on disappeared.

When | latched onto 2m and re-
peaters in 1969 as a way to build inter-
esl, at first the readers hated it. Then,
gradually, they found FM was fun and
suddenly there was a new $100 million
ham industry. It was this success,
which only 73 promoted, and which
we know today commercially as cellu-
lar telephones, that gave me the idea
for plunging into computers in 1975,
when the firstl microcomputer was in-
troduced by one of my advertisers,
MITS, in Albuguerque. That triggered

Number 1 on your Feedback card

the starling of Byte, Kilobaud, Micro-
computing, 80 Micro, Desktop Com-
puting, InCider, Run, and so on.

Eventually microcomputers chal-
lenged mainframes and minicomput-
ers. In 1964 Gordon Moore, one of the
founders of Fairchild Semiconductor,
and later Intel, predicted that computer
chips would get 30% cheaper every
year, and that the number of transis-
tors that could be built on a silicon
chip would double every 18 months.
These are known as Moore’s Laws,
and they are still valid 30 years later.

By 1983, eight years into the micro-
computer revolution, I'd watched the
industry grow at a steady rate of 235%
a year. My own publishing mini-empire
was growing at 100% a year. | joked
that whenever there seemed like a
possibility that we might be about to
make a profit I'd start a new magazine
and take care of that emergency. We
were always operating right on the
edge. Credit rating? When | decided to
try and buy a house | couldn't find a
bank that would give me a mortgage. |
didn't care much, | was happy with us-
ing two rooms of my 40-room publish-
ing house for a small apartment. Bul
Sherry wanted a house. You know
how women are. The nesting instinct,
and all.

When it became obvious that no
matter how much microcomputers
were dismissed by the computer in-
dustry, they were going 1o win, | began
to get overtures to buy my publishing
company. | had the largest collection
of magazines in the field, plus a
healthy book publishing business, and
a software company with over 250 ti-
tles. | also had around 220 employees,
and every available building in town. |
even bought the local motel and
turned it into 26 nice offices, each with
a shower. The restaurant was convert-
ed into a computer lab with 30 micro-
computer development stations.

Bill Ziff of Zifi-Davis was bidding, as
was Pat McGovern of IDG (Computer-
world) Prentice-Hall, and others. A
British group even flew me to London
on the Concorde 10 see their opera-
tion. Though Prentice-Hall had the
highest bid, once | met with their golf-
club-oriented executives, | knew that
wasn't what | wanted. | opted for IDG.
| knew | had little choice as far as sell-
ing was concerned. The megapublish-
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ers wanted in, so it was either sell out
for the best deal | could or get
crunched. My fellow publishers who
refused to sell were blown away.

When | sold my mini-publishing
empire, my production and circulation
facilities and everything else went
with it. Sure, | was promised any ser-
vices | wanted to start new magaz-
inces, but the minute | asked for them,
they were unavailable. | found | would
have to start all over and build a new
publishing organization. Without the
publishing support services there was
no way | could continue to publish 73,
so even though IDG didn't want to
be bothered with a crummy little ham
radio magazine, they took it.

Unfortunately they handied 73 the
same way they did my six other maga-
zines, putting corporate bumblers in
charge. Within a couple years 73S ad
sales and circulation had been cut in
haif, It was even worse with my com-
puter magazines. 80 Micro, which had
been running over 600 pages a month
and was the third largest magazine in
the country, quickly sickened and died.
InCider (for the Apple), which had
been zooming, was soon almost wiped
out by Ziff's A+, Microcomputing,
which 1'd started in 1976 and had
been a steady profit-maker for seven
years, was repositioned and died al-
most immediately. And so it went with
Hot Coco for the Tandy Color Comput-
er, Deskiop Computing, the first non-
technical computer magazine for busi-
nessmen, Selling Micros, a magazine
for computer retailers, and so on. Run,
for the Commodore, gasped on for a
few years.

Meanwhile | started from scratch,
buying a building in North Peterbor-
ough where | started CD Review. |
knew that compact discs would quickly
replace LPs, and | also knew that
around 99% of the new CDs Issued
would be disappointing, so | figured
that there was a need for a magazine
rating new CD releases. | was right.

| had to buy new typesetting equip-
ment. | went with the state-of-the-art
Bedford system. It was expensive,
costing nearly $1 million by the time
we got through. They had only deliv-
ered part of the equipment when Bed-
ford went into Chapter 11. We never
got the rest of the equipment, or any
money back. When we outgrew the

~| Peterborough building | bought an oid

factory building in the next town, Han-
cock, and just about rebuilt it. New
‘roof, new walls with insulation, and we
divided it into offices.

CD Review soon became the lead-
ing music review magazine in the
country, with over 200,000 readers
and some fabulous success stories
from advertisers. Reader surveys
showed that our readers were spend-
ing over $250 million a month on com-
pact discs.

It was along about this time that
IDG got fed up with losing money on
73 and offered to sell it back to me.
We finally struck a deal where I'd pub-
lish it for IDG on contract, and this
continued until a couple years ago
when IDG made an offer for CD Re-
view that | couldn't refuse. Part of the
deal was me getting back the owner-
ship of 73. Taking back 73 was a chal-
lenge. IDG had lost half the readers
and angered most of the advertisers, |
picked a new team to handie it and
charged them to be first with reviews
of new ham gear, to publish a ton of
antenna articles, and to find all of the
simple construction projects they
could. Also, | wanted them to try and
cover as many of the sub-hobbies
which make up amateur radio as we
could. Plus | started writing editorials
again.

It's been a slow climb back, but
we've been gaining readers steadily.
Before 73 did its nose dive it had had
the most advertising of any of the ham
magazines, plus the highest ad rates.
How did we get away with that? The
73 readers were buying more siuff by
a wide margin than the readers of the
other magazines. We had a lock on
the active hams, with QST being more
of interest 1o retired hams who wanted
“to support the League.” We did a QST
reader survey and found that 70% of
the subscribers never even looked at
the ads in the front of the magazine,
and 50% didn't bother going through
what is essentially a catalog section in
the back. With half their readers unin-
terested in the advertising and not
even bothering to look at it, it was no
wonder the 73 readers were buying so
much more ham gear.

The Music Business

Two things got me into the music
business. Two things besides publish-
ing a music review magazine, that is.
I've always loved music, so | was hav-
ing a ball helping to review new CD re-
leases. My specialties were classical,
country, and ragtime.

When | heard Scott Joplin's music
in The Sting, | wondered how I'd man-
aged to miss something so wonderful.
| bought every LP of Joplin's music |
could find and played them night and
day for months. | got so | knew every
note of everything known of Joplin's.
But the more | listened, the more | felt
that none of the performers really un-
derstood what Joplin had written.
None of them were doing it right.

While attending a music business
Continued on page 74
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MODERN, MULTI-BAND ANTENNA SYSTEMS

Modern, high-performance stations use COMET Antennas, Duplexers, Triplexers and Accessories! COMET products are designed to provide
an exceptional level of signal quality and coverage area. Whether operating mobile or from your base station, COMET products make you

MOBILE
ANTENNA
PRODUCTS

sound good. No other product line has the selection, convenience, quality and performance!

DUAL-BAND MOBILE ANTENNAS

T - | — R

FL-67S Dual-Band 146/446MHz w/Fold-Over, No Ground Piane Required

Gain & Wave: VSWR:

Max Power: Lenglh:  Conneclor:

146MHz 4.5dBi %8 wave 1.5:10rless 150 watts 417" Gold Plated PL-259

446MHz 7.2dBi S5 wave x 3

Lo ——— | —

- —

FL-625 Dual-Band 146/446MHz w/Fold-Over, No Ground Plane Required

Gain & Wave: VSWR:
146MHz 3.5dBi 2wave  1.5:1 or less
446MHz 6.0dBi s wave x 2

E_CRa - —

Max Power: Lenglh:  Conneclor:

150 watts 3y Gold Piated PL-259

o~y SB-7/SB-TNMO Dual-Band 146/446MHz w/Fold-Over, No Ground Plane Required

h ﬁiﬁi $ Gain & Wave: VSWR: Max Power: Length: Conneclor:
146MHz 4.5dBi 55 wave 1.5:10rless 70WFM 4 PL-259 or
center-loaded NMO style
446MHz 7.2dBi 22 wave x 3
‘ F —= = = ”. —_— il

Ay SBR-5/SB-5NMD  Dual-Band 146/446MHz w/Fold-Over, No Ground Plane Required

E\E.w* : Gain & Wave: VSWR: Max Power: Length:  Conneclor:
'--...,..u-r'; 146MHz 3.0dBi 7>wave  1.5:1orless 120W FM 38" PL-259 or
446MHz 5.50Bi %3 wave x 2 NMO style
N ewe—— T ==t s
™, $B-2/SB-2NMO Dual-Band 146/446MHz
3 ﬁ:} Gain & Wave: VSWH: Max Power: Lenglh: Conneclor:
3 146MHz 2.15dBi Yawave 151 orless 60W FM 18 PL-239 or

446MHz 3.8dBi %% wave

- am——

NMO style

B-10/B-10NMO Dual-Band 146/446MHz, Cellular Look-a-like

Gain & Wave: VSWR:

Max Power: Length: Conneclor:

146MHz 0dBi 4 wave 151o0rless S0WFM 1z PL-259 or
446MHz 2.15dBi ¥ wave NMO style
[ ———— WN——
B-20/B-20NMO Dual-Band 146/446MHz, Cellular Appearance,
No Ground Plane Reguired
Gain & Wave: VSWR: Max Power: Length: Conneclor:
146MHz 2.150Bi o wave 151 orless 50 watls 30" PL-259 or
446MHz 5.0dBi %% wave x2 NMO style
Be— . — ———

iy §B-25/SB-25NMOD Mono-Band 146MHz w/Fold-Over, No Ground Plane Required

;@:} Gain & Wave: VSWR:
! 146MHz 4.1dBi 3% wave  1.5:1 or less
center loaded

COMET producls are available from
most major dealers. For customer
service, ora lete calalog,
lease call us at 800/962-2611.
e're confident COMET products
and accessories will enable you to
enjoy Amateur Radio to its fullest!

mcsco  NCG COMPANIES

- 1275 North Grove Street
Anaheim, CA 92806
(714} 630-4541
FAX (714) 630-7024

Max Power: Length:  Conneclor:
100W FM 49 PL-259 or
NMO style

_I.tp-ﬂ'h!:,‘

MINI SPEAKER/MIC

HM-P2KF

Mini spkr/mic featuring full

TH/RX quality!

small: 1'x2" with collar

pocket chp.

HM-P2K: Kenwood Version

HM-P2F: lcom/Yaesu
Standard/Alincor/etc.

ANV . figﬂ:‘;}

TRI-BAND MOBILE ANTENNAS

B

CX-224/224RM0 Tri-Band 146/220/446MHz, w/Fold-Over, No Ground Plane Required

Gain & Wave: VSWR: MaxPower. Length: Conneclor:

146MHz 2.15d8i 1% wave 1.5:1 100 walts 3 PL-259 or NMO style
220MHz 3.6dBi % wave or less

446MHz 6.0dBi 3% wave x 2
e —— — - - -
FJ-155 Tri-Band 52/146/446MHz w/Fold-Over

Gain & Wave: VSWR: Max Power: Length: Conneclor:

S2MHz 2.15dBi /s wave 1.5:1 120 WM 410 PL-259

146MHz 4.5dBi 54 wave or less
446MHz 7.2dBi YA wave x 3

HF MOBILE AND HT ANTENNAS

—

HA-4S Quad-Band HF40/*{20)/15/12/10 Meters w/Fold-Over
Wave:  VSWR:™  Weight: Length: Max Power: Connector;

Yawave 2:1orless 11b.140z. 4' 4

“L-14HS Optional 20 Meter Coil

L

"g{"s
e

|

120W SSB PL-259
(200W SSB 28MHz)

_

SH-55 Super Flexible 146/446MHz HT Antenna

Gain & Wave: Max Power: L
146MHz 1.5dBi Vs wave 10 watts 1
446MHz 3.2dBi % wave x 2

ength: Conneclor:
il BNC

[0~ TR —

CH-722SA High Gain HT Antenna

Gain & Wave: 146MHz 3.0dB: "> wave
446MHz 5.5dBi % wave x 2

Max Power; 50 watts

Length: 35", 2 sections, 18" each
Connector: BNC

CH-32 Miracle Baby
146/446MHz HT Antenna

Gain & Wave: 00B 4 wave
Max Power: 10 watts
Length: 1.75°

Connector: BNC

DUPLEXERS AND MOBILE MOUNTS

CF-4106K, 1, J,
146/446MHz

Isalation: 60dB
CONNECTORS:

4160K 41601
Output- 50-239 S0-239
Low in: PL-258 PL-259
High In: PL-259 N-Male

'."W
Fo

RS-820

Heavy-Duty, Low Prohle
Trunk Lip or Hatch Back
Mount, Rubber-coated
hase protects vehicle

paant

3D4M standard
Cable Assembly
13.5 feet of low loss coax.
Gold plated UHF (PL-259/
§ ' | S0-239) connectins.

*| 3D5M standare
Cable Assemb

Same as 3D4M, but 17
feet of coax

Band Pass, Ins Less, Max Pwr.
1.3-150MHz, 0.1dB. 800w PEP
400-540MHz, 0.2d8, 500w PEP

Rns-21

Trank, hatchback,
rear door (van,
béazer, afc.)
mount. Adjustable
to virtually ANY
angle. Rubber-
coated base
protects vehicie
paint

4160J

50-239
50-239
S0-239

WS-1M

Multi-Adjustable

Window Chp

Mount e

S teetothgh (el

ity Codn ' W
old-plated UHF 'b-"u"‘{

Conns. for
Antennas up 10
A in height

CK-5M Deiue

Cabie Assembly

13 teet double shielded
very low loss coax + 12°
RG-188 teflon coax. Gold
plated UHF (PL-259/S0-
239) conneciors
CK-5M5 Deluxe
Cable Assembly

Same as CK-5M, but 17
fest of coax




LETTERS

Number 2 on your Feedback card

Bill Burden WB1BRE, Strafford
VT Wayne, | was talking with the Police
Amateur Radio Team (PART) people
down in Westiord, Massachusetts, re-
cently. They monitor 146.52 24 hours
per day, covering parts of Rte. 3 South
and 495 West, so that hams can call
emergencies directly in to the police
station. The information is then relayed
immediately to the appropriate service
via the police communications system.

It has been interesting to walch the
dramaltic change in the number of calls
handled through PART since the ad-
vent of cellular telephones. When this
service was starled many years ago.
almost all emergencies were called in
through the PART system. Recently,
the drop in calls has been significant
and is putting the amateur radio re-
source info a marginal value situation.

| have been here in Vermont for
over two years now and have been
able to monitor emergency communi-
cations aclivities on several occasions
where amateur nets were activated for
support. My strongest impression has
been one of amateurs talking to other
amateurs with littie or no contacl with
the operating agencies. | finally found
out why! It seems that here in little Ver-
mont they have installed a statewide
microwave system with 200-300 chan-
nel capability and agency intercommu-
nication is a standard thing. Further,
the siles and system have been “hard-
ened” to survive the harsh weather,
loss of power, etc., so that the state
communications system functions well
in all conditions.

One rumor | got from the activities
surrounding the latest Los Angeles
earthquake was that many cellular
phone systems survived and operated
well and that one of the telephone
BBSs was handling large-volume
health and welfare traffic for the area.

Recent discussions among some of
us here in New England support the
notion that our role in emergency com-
munications is changing. While we will
still need the capability to provide sup-
port in some extraordinary circum-
stances, much of the work we used to
do is handied on a more routine basis
by the serving agencies now. They
have put more money into developing
sophisticated and “"hardened” systems,
In some ways, we may be victims of
having done a good job of convincing
these people, by word and example, of
the value of a good emergency com-
munications system. We are finding
that we need to form more alliances
with groups that, for reason of cost or
skills, simply do nol have good emer-
gency support communications. A
clear example is the American Red
Cross. Our relationship is very good
and we can provide a valuable service
in setting up communications networks
between shelters. The Skywarn pro-
gram promises lo pul amateur radio in

From the Ham Shack

a position to be a vital resource in
times of weather emergency.

There is no question in my mind
that our role in emergency communica-
tions is changing and we need to think
about our future and seek new and in-
novative ways to utilize our skills in
emergency work so we don't find our-
selves on the outside looking in.

Phillip Kawa KA1WJQ, Weymouth
MA Wayne, | have never heard of any
of your code tapes but your editorial
described a “process of elimination
method” which is certainly a logical ap-
proach o learning code because the
human mind wants 1o be logical. Very
good, but not a major breakthrough;
however, | would like 10 hear one of
your lapes.

Now “MY Method™ (which you fault
me for keeping a secret although it's
been advertised in 73 and Radio Fun
for the last three years, is manufac-
lured by IMPS, and is the only code
lape ever to get air play on commercial
radio and Dayton TV 6 o'clock news
channel 22) uses a simple rhythm
method for character recognition and it
is better measured in “"beats per
minute” then characters per minute. It
takes students about six minutes to fa-
miliarize themselves with 43 code
characters. My tape is a major break-
through! (Available from Kawa
Records, P.O. Box 319-ST, Weymouth
MA 02188.)

| have been working with a 75-year-
old retired mathematics instructor/high
school principal to create text for a
newer and faster version of “The
Rhythm of the Code™ al 20+ wpm and
he explained the following to me:

The human mind responds to
rhythm. When we speak there is a
rhythm to it. When we write (like your
editorials) there is a rhythm to it. When
a rhythm is applied to Morse code it
becomes simple to learn. The “Rhythm
of the Code” lape does this.

When you were in the Navy, did you
ever notice a certain rhythm to a Navy
ship CW call, such as NEFM or NERK
(tap your foot while you sound out
these rhythms)? Get it? This is the
principle | used in my method and will
use in future versions of “Rhythm of the
Code" that | will creale.

Phillip—My code tapes aren’t any
different from most others, or from ran-
dom code generated by a computer
program. The difference has to do with
not learning the characters before you
starl. This is insidious in that it sets up
a look-up table in one side of the brain.
The ear oulput is led into the other
side. The next step is fo send the dots
and dashes over and look up the char-
acter. Then the character is sent back
lo be written. It's this back and forth ac-
tivity which causes the so-called
plateau at 10 wpm. Thal's the speed of
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the brain. When you reach that you are
deep into frusiration territory.

The fast way lo learn the code is to
start listening to random code at the
speed you want to learn. Start listening
for E's and write them down as they go
by. There’s no thinking whalever in-
volved. You are training your hand to
write what your ears hear automatical-
ly. This quickly becomes a subcon-
scious operation and thus is far faster
than the look-up system. Once the E's
are automatic, add T's, and gradually
work your way through the alphabel.
It's easier to learn the mosi-used lel-
ters first: ETAION SHRDLU.

Most people can learn 13 per in
about two days this way. 20 per doesn't
lake much longer.

The whole idea is to make the oper-
ation completely automatic so the op
doesn’t have to think or even listen.
Otherwise, one missed letter and a
word is gone before the hapless op
can get back with it

No, | never notliced any rhythm lo
Navy Fox. It just came at 18 per end-
lessly, 24 hours a day, 365 days a year,
in five-letter groups. But you know, with
today's data transmission rates, we
could send 50 years of Fox in 3.35
minutes? | still remember the BIMEK,
CAQOF, and FUSAJ prefixes for Fox,
telling us what deciphering system lo

Pete Bartholomey KD4GKAQ,
Jacksonville FL | would like to recog-
nize one of your feature writers,
Richard Togashi KN6PK, concerning
his “Fast Charger” article in the May
1994 issue.

When | attempted to gather up the
parts for this project | discovered that
Digi-Key had discontinued stocking the
47 uH inductor (TK4355).

| mailed a letter to Mr. Togashi on
May 18, requesting a substitute. He not
only sent me a spare inductor that he
had on hand (which | received on May
31), but also described how to maodify a
Radio Shack part if | wanted to con-
struct the other version of the Charger
described in the article. | wish to thank
him for his instant response and for not
leaving me high and dry without a re-
placement pari. | trust that the rest of
your staff is as concerned about your
readers as he is and look forward to all
the great projects 73 will come up with
in the future. Keep up the good work.

Richard Mollentine WAQKKC,
Overland Park KS Wayne, your com-
ment that some men take ham radio
too seriously could upset their wives. A
good clue to the lady should be when
the minister says, “And do you take this
ex-young-lady, etc" and he answers,
“Fine business” and later thal night he
kisses her and retorts, “73 and 88"

John W. Luebs N2PMQ, Camillus
NY Wayne, your June 1994 editorial
has moved me to respond.

| get so disgusted with the total lack
of organization of your remarks each
month, but I'll have to admit, | keep the
magazine near my easy chair for many

days until | can wade through every-
thing. 73 stays in my living room longer
than CQ or QST and gels better read
than any other magazine, as | want to
eventually read all the many ideas and
concepis you have to expound upon.

| would like to address a topic from
your recent column: hamfests.

This past weekend my family and |
participated in the Rochester Hamfest
& Computer Show in Henrietta, New
York. We drove the 85 miles from
Camillus on Friday afternoon, took
lodging in a motel, and attended the
VIP dinner at the Marriott that evening.
There, along with about 135 other
hams and their families, we rubbed el-
bows and conversed with many of the
organizers of the hamfest, bigwigs from
the ARRL and CQ magazine. The
“good ol' boys" were solidly in charge
of this one. Talk about the "mossbacks”
in the hobby. They were all there. My
10-year-old son and | were probably
the only no-codes in the room.

This is the biggest hamfest in the
Northeast. The facilities at the County
Fairgrounds are inadequate o accom-
modate all the events, so the seminars
were at the Marriott Inn, three miles
from the other commercial activities. |
doubt that many of the attendees ook
much interest in the seminars.

This year, | took a stall in the flea
market to sell some unwanled equip-
ment. | was one of hundreds of ven-
dors. The amount of old, used and un-
wanted equipment was absolutely fan-
tastic. Unfortunately, the number of
vendors outnumbered the buyers, es-
pecially during Saturday. There were
times when you could have shot a can-
non down any aisle and not hit anyone.
Prices came tumbling on computer
items and great buys in complete com-
puter outfits were finally down around
$30 and still moving. Several vendors
near me commented on how poor the
sales were, and many were folding up
by early afternoon on Saturday.

| have no official tally on the event,
but | have heard that the total atten-
dance was below previous years. As in
the recent past, this hamfest was co-
sponsored by CQ. For us, it was a
great disappointmen!, but we had fun
even if we didnt sell much. This tradi-
tional hamfest seems to be going the
way of others in upstate New York. Re-
ports from several earlier events in this
area this year indicate that ham inter-
est is dropping rapidly. The economy
may have something to do with it, but |
suspect most of the cause is covered
in your editorial comments.

As you may surmise, | share many
of your ideas and attitudes toward the
amateur radio hobby. | too am con-
cerned that the ARRL and the “good ol
boys™ still dominating the hobby will
cause us to lose much of our frequen-
cy spectrum, and further defeat the
growing opportunities for radio activi-
ties with the new technologies. | wish |
could do more, but you are doing quite
a bit. Too bad your circulation isn't
better. By the way, your magazine is
getting better, and adverlisers seem [0
be increasing.



You get more features for your dollar with the

REP-200 REPEATER

A fully microprocessor-controlled repeater with autopatch
and many versatile dtmf control features at less than you
might pay for a bare-bones repeater or controller alone!

Kit $1095; wé&t only $1295!

«Available for the 143-174, 213-233,
420-475, 902-928 MHz bands.

«FCC type accepted for commercial
service in150 & 450 bands.

«Six courtesy beep types, Including
two pleasant multi-tone bursts.

«Open or closed access autopatch,
toli-call restrict, auto-disconnect.

= Heverse Autopatch, two types.

«DTMF CONTROL: over 45 functions
can be controlled by 4-digit dtmf
command, via radio or telephone.

«Owner can inhibit autopaich or re-

peater, enable either open or closed
access for repeater or autopatch, and
enable toll calls, reverse patch, ker-
chunk filter, site alarm, aux rovr.

«Change cw speed and tone, beep
delay, tal timer, and courtesy beep
type at any time by owner password
protected dtmf commands.

» Auxillary receiver input for control or
cross linking repeaters.

« Color coded LED status indicators.

REP-200T Voice Message Repeater. As above, except
includes Digital Voice Recorder. Allows message up to 20 sec. to be
remotely recorded off the air and played back at user request by
DTMF command, or as a periodical voice id, or both. ... kit $1145, w&t only $1395

REP-200C Economy Repeater. Like REP-200, except uses
NEWS, COR-6 Controlier (no DTMF control or autopatch). Features real-voice
ID. ...... Kit only $795, w&t $1095

REP-200N Repeater. want to use your ACC controller, etc.? No problem!
We'll make you a repeater with rf modules only, . Kit only $695, w&t $995

XMTRS & RCVRS FOR REPEATERS,

AUDIO & DIGITAL LINKS, TELEMETRY, ETC.

Also available in rf-tight enclosures, and with data modems.

FM EXCITERS: 2w continuous
duty. TCXO & xtal oven options
FCC type accepted for com’l
high band & uht.
« TA51: 50-54 143-174, 213-233
MHz ... kit $109, w&t $189
« TA451: 420-475 MHz
_kit $109 w&t $189
« TASO1: 902-928 MHz
(0.5W out); w&t $219

VHF & UHF AMPLIFIERS.

For fm, ssb, atv. Output levels from
10W to 100W. Several models starting at $99

FM RECEIVERS:

« R144/R220 FM RECEIVERS for 143-174 Sysom - T 2]

or 213-233 MHz Sensitive front end, T AR, § ¥
0.18uV, both crystal & ceramic if filters i Vs L g LN /
plus helical resonator front end DS G AU JEE
for exceptional selectivity =100dB at -'Z.rt " |+ 5 g “

+12kHz (best available anywhers!)

Flutter-proof hysteresis squeich;

kit $149, w&t $219.

« R451 FM RCVR, for 420-475 MHz
Similar to above kit 3149, wht $219 &

« R901 FM RCVR, for 902-928MHz F
Triple-conversion, . $169, w&t 5249

- R76 ECONOMY FM RCVR for 2B-30, 50-54, 73-76, 143-174, 213-233 MHz,
wio helical res, if selectivity >100dB at £12kHz ....... ... Kils $129, wit $219

-» R76 MONITOR FM RCVR Kit for 10M, 6M, 73 MHz, 2M, hi-band, or 220
NEWS MHz. IF selechvity 60dB at +12kHz. Great for monitoring repeaters,
amateur calling frequencies, or packet radic frequencies, and for fisten-

ing to commercial two-way radio, pohice/fire frequencies, or weather forecasts.
Good starter Kkit, too; easy to assemble and align. ... Kit only $59!
+« R137 WEATHER SATELLITE RCVR for 137 MHz. Special if filters tailored for
wideband fm. Lowest cost receiver available .................. kit only $89, w&t $149.

« We also have preamps and recsiving converters for 137 MHz, and we carry the
Weather Satellite Handbook by Ralph Taggart.

- Buy at low, factory-direct net prices and save!
» For complete info, call or write for free catalog.
(Send 52 for overseas air mail.)

* Order by mail, fax, or phone (3-12 Am, 1.5 PM eastermn time).
* Min. $56 S&H charge for rirst pound plus add'l weight & insurance,
» Use VISA, Mastercard, check, or UPS C.O.D.

ACCESSORIES

COR-3 REPEATER CONTROLLER.

Features adjustable tail and time-out
timers, solid-state relay, t:ﬂurtes',r be
and local speaker amplifier. ... kit $49

CWID. Diode programmable any time in

the feld, adjusiable tone and
timer X : kit $55
COR-4. cComplete EGH and CWID all
on one boara. CMOS logic for low power
consumption EPROM programmed,
specify call kit $89, wit $159
COR-6. COR &

Real Voice ID

on one board

Digital ic records
up to 20 seconds
of your voice
Can record multiple id messages. Tail and
time-out timers, courtesy beep, solid-state
retay to key transmitter. kit 399, w&t $149

Versatile BUR 1 DIGITAL VGICE
RECORDER Module. As a voice ID%er
!EUEM' records your voice, using
the built-in microphone or external mic
Just the thing for fox hunt xmtr idl May
also be used as a contest caller to play
back one or more messages through your
transmitter at the press of a switch. Used
as a radio _notepad, it can record the
audio output of a receiver - up to 20 sec,
of anything you might want to recall later
Piay back as
often as you
like through a
small external
speaker. Ex-
tensive man-
ual tells how
to use mulhple
messages and
adapt to many
applications

kit $59, w&t $99

TD-4 EELECTWE CALLIHG Mod-
ule. Versatie dtmf controller with 1
latching ou Mutes speaker until
somecne calls by sending your 4-digit t
code. Or use it with a long tt zero digit to
alert anyone in club. Also may be used to
control autopatch or other single device

.. kit $49, w&i $79

TD 2 DTMF DECODER/CONTROL-

LER. 16 digits, programmable, toll-call
restrictor. Can tum 5 functions on/off.
kit $89, wired & tested 5149

AP-3 AUTOPATCH. Use with TD-2 for
repeater autopatch., Reverse patch and
phr:me line remote control are std

kit $89. wired & tested $149

AF 2 SIMF'LEJ{ AUTOPATCH Timing
Board Use with above for simplex oper-
ation uﬁmg a transceiver kit $39

TD-3 SUBAUDIBLE TONE DE-
CODER/ENCODER.  Adjustable for
any tone. Especially for repeaters, with
remote control activate/deactivate provi-
SIONS .. kit $29. wired & tested $59

DATA MODEMS

MO-202 FSK DATA MODULATOR &
DE-202 FSK DEMODULATOR. Runup to
1200 baud digital :-'.ugnals through Eny fm

transmitter & = : .
receiver. /9. nn lﬂmt‘ﬁ% "
Radio-link ! E{ th
computers, _}
telemetry,

e o crvomae e, KL ©B Sdg.w&t ea 5?9
9600 BAUD DIGITAL RF LINKS.
Low-cost packet networking system,

consisting of MO-96 Modem and special
versions of our 144, 220, or 450MHz FM
Transmitters and Receivers.  Interface
directly with most TNC's. Fast, diode-
switched PA's output 15 or S0W. CALL

Low Cost GaAsFET

PREAMPS

LNG-(*)
ONLY $59

wired &testod

FEATURES:
« Very low noise: 0.7dB vhf, 0.8dB uhf
* High gain: 13-20dB, depends on freq
« Wide dynamic range - resist overload
= Stable: low-feedback dual-gate FET
*Specily luning range: 26-30, 46-56, 137-152,
152172, 210-230, 400-470, 800-960 MHz

LNW-(*)
MINIATURE
PREAMP

ONLY 529 ki, 344 wired &lested

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

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

LNS() : sT“?

IN-LINE ¥ e
PREAMP L""h

ONLY 539 ki, $1 19 viredatested

» GaAs FET Preamp with features similar
to LNG series, except automatically
switches out of line during transmit.
Use with base or mobile transceivers up
to 25W. Tower mounting brackets incl
*Tuning range: 120-175, 200-240, or 400-500

HELICAL RESONATOR

PREAMPS

GaAs FET preamps
with helical reson-
ators reduce inter-
mod & cross-band
interference in critical applications.
MODEL HRG-( * ), $80 wvhi, $710 uht.
*apecily luning range: 142-150, 150-162, 162-
174, 213-233, 420470

RECEIVING
CONVERTERS

Low Noisa
converters o
receive vhi
and uhf
bandsona
10M receaiver.

“ -

w.é*;}

. #. 1

e Input ranges avail: 50-52, 136-138,
144-146, 145-147, 146-148, 220-222,
222-224 MHz, 432434, 435-437,
435.5-437.5, and 439.25 (to chan 3).

» Kit less case $49, kit w/case & BNC
jacks $74, w&t in case $99.

TRANSMITTING
CONVERTERS

XV2 for vhf and XV4 for uhf. Models to
convert 10M ssb, cw, fm, elc. to 2M, 220,

222 432,435 ,and atv. 1W output.
Kit only $88. PA's up to 45W available.

Cwr 3Zmd Year!

amlronics, inc.

65-D Moul Rd;

Phone

Hilton NY 14468-9535
716-392-9430 (fax 9420)
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Number 3 on your Feedback card

Photo Search

Uncle Wayne wants you to shoot our
next cover photo! Suitable subjects would
include ham radio equipment, amazing
antenna arrays, or better yet, catchy
ideas of your own. Keep in mind that
our format calls for a color photo which is:
1. Vertically-oriented; 2. Sharply focused;
3. Leaves extra room at the top and left
side; and 4. Not too busy. We prefer
35mm prints.

Send your color prints to 73 Photo
Search, 70 Route 202 North, Peterbor-
ough, NH 03458. Please include a brief
description of your photograph, your
full name and callsign, and your per-
mission to publish. We cannot return
photos without an appropriately-sized
SASE. If we do not use your photo on
the cover, perhaps we'll find a spot
inside. We've even been known to occa-
sionally pay money for a good job. Good
luck!

What’s Your
Expiration Date?

Amateurs receiving new or modi-
fied FCC licenses after June 8,
1994, should look carefully at their
expiration date. Only new, first li-
censes or specific renewals are be-
ing given a full 10-year term. Li-
cense upgrades, change of ad-
dress, callsign, or name are now
being processed with the original
expiration date intact, instead of an
automatic 10-year extension.

New software in the FCC's com-
puters is now processing amateur
radio licenses the same way as oth-
er Private Radio Service licenses.
You should still submit renewal ap-
plications 60 to 90 days before expi-
ration. Eventually, the FCC intends
to mail expiration notices to ama-
teurs. Renewals require a complet-
ed Form 610 sent to the FCC's li-
censing division in Gettysburg,
Pennsylvania. TNX Westlink Re-
port, No. 676, July 19, 1994; ARRL.
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Going Up

If you plan on buying a new piece
of ham gear that is made in Japan,
you may want to do it now. Prices
are expected to skyrocket soon due
to the changing value of the yen
versus the US dollar.
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73 Publisher Wayne Green is entering
this month with no end in sight. In fact, reports of
buzzards circling overhead are greatly exaggerated. The
venerable entrepreneur is marking another milestone this
September as well—73 magazine is entering its 35th
year of publication. Time marches on! (Photo by Charles
Warrington WA1RZW.)

At press time, the US dollar has fallen
to a new post-WWII exchange low. A
year ago, a dollar would buy 125
Japanese yen. Currently, a dollar will on-
ly buy about 97 yen. Add to that the
deep recession in the Japanese econo-
my and you can see that it is unlikely
that manufacturers can afford to cut
prices to keep up with the exchange
rate. TNX Westlink Report, No. 676, July
19, 1994; Newsline.

Less is More

Vice President Al Gore’s call for the
government to reinvent itself is leading
to a reorganization at the Federal Com-
munications Commission. What exactly
will change is as yet unclear, but the
FCC’s Private Radio Bureau and licens-
ing procedures are likely to be involved.

Rumors persist that there will be a
new Wireless Services Bureau, possibly
headed by current Private Radio Bureau
Chief Ralph Haller. A new International

e
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his own 73rd year

Bureau, designed to coordinate global
communications issues may also be in
the works.

Whatever form the realigned FCC
takes, it will have to be financed with
less than anticipated revenues. The
commission had hoped to get a $188.4
million budget approved for fiscal year
1995, but the House Appropriations
Committee lowered that figure by nearly
$20 million. TNX W5YI| Report, Issue
#14, July 15, 1994.

Enter the DBS Era

it is being touted as the biggest
launch of new consumer electronics
technology in history. With most of the
nation still totally unaware, the age of
high-power Direct Broadcast Satellites
(DBS) has begun. DBS is expected to
be available nationwide by the end of
this year!

Cable companies should be con-
cerned, because DirecTV (GM Hughes
Electronics) and USSB (Hubbard's
US Satellite Broadcasting) have
quietly rolled out their DBS offer-
ings—a first step toward a 500-

channel service. Currently, the DBS

services are being test-marketed in
Shreveport, Louisiana, and Jack-
son, Mississippi.

To receive DBS, you need a set-
top digital satellite receiver/decoder
box that links the TV to a small 18"
dish antenna. Total cost of the
needed equipment, including re-
mote control, ranges from $650 to
$900, depending on features. A
major television ad campaign pro-
moting DBS is set to launch this
month. TNX W5YI Report, Issue
#14, July 15, 1994.

TNX. ..

. . . to all our contributors! You
can reach us by phone at (603)
924-0058, or by mail at 73 Maga-
zine, 70 Route 202 North, Peterbor-
ough, NH 03458. Or you can reach
us on CompuServe ppn 70310,775
@compuserve.com; or at the 73
BBS at (603) 924-9343 (300-2400
bps), 8 data bits, no parity, one-stop
bit. News items that don’t make it in-
to 73 are often put in our other
monthly publication, Radio Fun. You
can also send news items by FAX at
(603) 924-9327.

e



Data Controllers Put You In Control

Dual simultaneous ports.
Automatic signal idenfication.
9600 bps modem option available.
8-pole Chebyshev bandpass filter.
Duokport Gafeway: Packet to AMTOR, Packet to

PK-900
PACTOR, and Packet o Pocket.
17K Packet, PACTOR, and AMTOR MailDrop.

Twenty software selectable modems.
16-4evel gray scale fax with opt. software.
Same modes os the PK-232MBX.
Full PACTOR Memory ARQ.

P L =

DSP-2232
DSP-1232

Designed for multkmode operation.

Internal 1200 bps VHF modem.

Automatic signal identification.

18K Packet, PACTOR, and AMTOR MailDrop.
2400 bps modem opfion.

8-pole Chebyshev bandpass filter.

Modes: Morse code, Baudot, RTTY, ASCII, AM-
TOR/SITOR, PACTOR, VHF & HF packet, B&W
fax receive/transmit, NAVTEX/AMTEX, and
ARRL Information Services.

* (ateway os o node.

Call (800) 432-8873 for o complete catalog
or information on a specific product.
Contact your favorite omateur

radio equipment dealer

for best pricing.

Co

DSP-1232 has two switchable ports.
)SP-2232 has two simultaneous ports.

Same modes as the PK-232MBX.

ncludes modems for satellite use.

Automatic signal identification.

17K Packet, PACTOR, and AMTOR MailDrop.
DSP-2232 hos duakport Gateway: Packet to
AMTOR, Packet fo PACTOR, & Packet to Packet.
DSP-2232 features front panel LCD.
Up/Down Doppler shift for PSK modems.
9600 bps modem included.

PK-96 is a 9600 bps packet-only controller
with 9600 bps KING and G3RUH compatible

direct frequency modulafion and 1200 bps
VHF packet.

PK-12 offers 1200 bps VHF packet ot less than
80 mA of power.

PK-96 features frue DCD state machine for
open squelch operafion.

32K RAM, easily expandable to 128K.

KISS mode for TCP /IP compatibility.

Control of third-party MailDrop fraffic.

Advanced Electronic Applications, Inc.
2006 196th Street Southwest

P.0. Box (2160

lynnwood, WA 98036

(206) 774-5554




Compact 160 Meter

Number 4 on your Feedback card

Transmitting Loop Antenna

You don’t need to move to a new QTH!

he 160 meter band (1800-2000 kHz) is

beyond the reach of a high percentage of
transmitting amateurs. Yel. this band can be
most enjovable. usually with a very high
standard of operating. But—there are prob-
lems!

The fact 1s that most TXers have near-im-
possible antenna problems. These are: 1) a
lack of sulficiently large real es-
late (o erect an antenna; 2) local
antenna restrictions regarding
putling up a large antenna: 3)
the impossibility of installing
the necessary efficient ground
system: 4) the apartment
dweller’s lack of antenna space;
or 5) the *no TX antennas here”
syndrome. Probably over half of
the licensed amateurs live in
apartments, or have very re-
stricted space for a large oul-
door antenna, or face “rules and
regulations.” or other restric-
lions.

The answer to “getting on the
air” on 160 is a small indoor
vertical multi-turn tuned loop
which. though small in size, is
difficult to load and match to
the TX. If a balanced configura-
tion is used, it will operate with-
out a ground connection. Prop-
erly designed. such a loop will
give yeoman service. It obvi-
ously will not compete with a
160 meter dipole or a Beverage,
however, which few have space
for.

The size of the loop will be dictated by
the domestic space available, the amount of
wire required (in turns!). and the absolute
necessity to finish up with a desien with an
exact number of complete turns, i.e. no half
turns. quarter turns or other part turns.
Strangely enough, the proximity eifect 1s far
less critical than on 80 meter or higher band
loops.

The circuit is simple but novel (see Figure
1). and shows six square loop turns resonat-
ed by variable capacitor C1 (with C2 in
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series), and loaded with coil L2, with a
50-ohm impedance matching tapping point.
An optional ground connection is shown
but. unless a really good radial ground is
available. 11 18 better not 1o use one at all
at the loop. I use a water pipe as a ground,
connected to the TX/RX input socket,
and not the loop. The loop has been used

with about 7 watts CW.

Figure 2 shows the neat profile of the
loop. It consists of six wire lurns wound
around a 36" x 36" timber frame. mounted
on a plastic box containing the
resonating/loading/matching circuitry.

At this QTH the loop stands on a table
alongside the operating position, with the
tuning knob (C1) within easy reach, Operat-
ing 15 made easier with a large instrument
knob. The room is about 20 feet above
ground level. No doubt the more ingenious

DR = -+ Y

could stand the loop on the floor of a loft,
with a conventional remote control turning
mechanism.

C1 is a robust 150 pF vanable capacitor,
which was available, with a 150 pF high
voltage (2KV) capacitor (C2) in series. De-
pending on availability, Cl and C2 could be
replaced with a single 75 pF variable.

Construction

The main frame (Figure 3) is
made of 1-1/4" x 3/8"-thick sea-
soned timber. This is assembled,
as shown, to give a 36" x 36"
square frame, reinforced with
wood corner blocks and glued to-
gether. The whole frame is
rubbed down with line glass pa-
per. and finished with 1eak wood
stain. Onto this frame are wound
six turns of 16/0.2mm PVC-cov-
ered wire (o/d = 1.8mm). This
wire is rated as 3 amps at 1000
volts RMS. The wire turns are
equi-spaced to approximately
/4" apart. from center conductor
to center conductor. The loop
turns are terminated as shown in
Figures 3 and 4C.

The tuning/matching unit (Cl
+ C2 + L2) 1s built into a gray
(see the safety note at the end of
the Parts List) plastic box 7-1/4"
x 3/8" x 2-3/8" (see Figures 4A
and B). The box is bolted (with
the lid to the rear) to a solid wood
base 12" x 8" x 1/2".

L2 is a self-supporting coil
consisting of 30 slightly-spaced 1" diameter
turns of 16-gauge tinned copper wire. The
top end of L2 is soldered (o a thin brass bolt
through the box top. and hangs down, so that
the bottom end is soldered to a thin brass
strip used to connect the frame of C1 to the
outer of the coaxial socket. The sockel center
conductor is tapped. via a short lead, to L2
(described later in this article).

The loop frame/winding (see Figure 3) is
bolted to the top of the plastic box, using ny-
lon bolts/nuts/washers (see Figure 4C) which




MFJ TUNERS

MF)'s world fumous 3 KW Antenna Tuner

If you won't settle for less oo ere :s the f nestS K W tuner money can buy!

The MFIJ-989C is not for everyone. Super Heavy Duty Balun
~ However, if you make the You get a super heavy duty cur-
investment, you'll get the finest 3 rentbulian forbalenced Imes. ithas
KW antenna tuner money can buy, two giant 2'/2 inch powder 1ron
Here's why . . . toroid cores and is wound with
Massive Transmitting Capacitors Teflon® wire connected to high
‘ﬂ.u 'gf:[ two massive 25() pf \’ﬂltﬂEﬂ mc fﬂfdlhm "15“13[{“-5
transmitting variable capacitors It lets you operate high power into
with detailed ]{Jggln scales, Thﬂ_';" balanm::d feedlines without core
can handle amps of RF current and saturation or \"Dl[ﬂgﬂ breakdown.
withstand 6000 RF volts because Ceramic Antenna Switch
the plates are smoothed and polish- A two wafer 6 position ceramic
ed and have extra wide spacing. antenna switch with extra large con-
Precision Roller Inductor tacts gives you trouble free switching.
A precision roller inductor, 3 Plus much, much more

S 95
digit turns counter and spinner knob ~ with this roller inductor. 3 49 Cross-Needle Meter You also get a 300 watt dummy
%we‘; you exact inductance control  Firm springs put high MFJ-989C You get a lighted peak and  load, full one year unconditional

or absolute minimum SWR. Frcasure on a plated contact wheel aw: reading Cross-Needle guarantee, flip stand, all aluminum
Ball bearings on steel shafts or excellent electrical contact. RﬁWamneter with 200 and cabinet, tough baked on paint,
Ive you a velvet smooth vernier Wide, low inductance straps ﬂ'ﬂ{] watt ranges. [ts new direc- locking compound on al nuts and
eel and long term durability. are used for ‘high currents anda  tional coupler gives you accurate_ bolts. 3 KW PEP. 10%ax4'/x15 in,
You won't have arcing problems new core minimizes RF loss. readings from 1.8 to 30 MHz. Don't settle for less, get yours today!

More hams use MF ] tuners than all other tuners in the world!

Why settle for an imitation when you can have the real thing?
J's deluxe 300 Watt 'I'unnr MFJ's super value 'l‘unnr MH s smallest Versa Tuner

=

hriFJ 901B is our h;FSJ;TEH

smallest --35x2x6
inches --(and most afford-

. : able) 200 watt PEP tuner -- :
_ MEJ-041E  Thenew MH 941E gives youa300 when both your space and }rnur budget is hmlted.
-~ S m— . 5109!5 watt PEP tuner with lighted Great for matching solid state ]'Iﬂ"?. to linear amps.
MFJ-949  Morehams use the MFJ-949E than Cross-Needle Meter that covers every- MFJ's random 'H'il'ﬁ Tuner
s 3995 2y other antenna tuner in the world!  thing from 1.8-30 MHz for an incredible $109.95. Operate all
Why? Because you get proven Antenna switch selects 2 coax lines (direct or  pands anywhere MEFJ Iﬁgﬁiﬂ
reliability, the ability to match just about anything  thru tuner), random wire, balanced line or external  with any trans- 39
and a one }'t::tr‘:mrnudin':maf guarantee. dummy load. 4:1 balun. 1000 volt capacitors. ceiver with the MEJ-16010.
YDI.I'EET. a hghtﬂd pfﬂk and H.\'E]_agf." I‘EE:d]ng 2 m m;r“ Tmr II le:[q you tum a r—andnm wtm

Cross-Needle SWR/wattmeter, antenna switch, 4:1
balun for balanced lines, 1.8-30 MHz coverage and
a full size dummy load that easily handles 300 watts
of abusive tune-up power.

New & position antenna switch lets you
pre-tune into dummy load to minimize QRM.

The inductor switch is designed for high RF
voltages and currents--it's not a plastic switch made

into a transmitting antenna. 1.8-30 MHz.
200 watts PEP. Ultra small 2x3x4 inches.

MFJ's VHF or UHF Tuners

MFI921 or MEI-924 [T u mm o
'Gm9“ [" e QQ‘

MFJ-921 covers 2 Meters/220 MHz. MFJ-924

for small signals and wired with riny gauge wire. : “The I con " : Hz S Qx21/2x3 i
5 e MFI.@E& Differential-T covers 440 MHz. SWR/Wattmeter. 8x2'/2x3 in.
Each MFJ-949E cabinet is chemically treated !1"'2’“399325 A el b e al dt;.:fﬁl‘ﬂntl al Simple 2-knob tuning for mobile -::-r base.
and has a new tough scratch-proof vinyl cladding capacitor to make tyning foolproof and MFJ's ﬂlﬁﬁﬂﬂ'
— not paint that can scratch or chip off. You won't éasier thi oves: Rtienils copstant so-taning with ot BAEIAR

find a tougher, longer lasting finish anywhere. P ‘ . s e
a roadband coverage and gives you minimum SWR  artificial RF & 95
MFJ's versatile 1.5 KW Tuner only one best scgmng. 3 KW PEP. 1.8-30 MHz. ground. Elimi- 79
: T T Roller inductor makes tuning smooth and easy. nates or reduces RF hot

Tumns counter lets you quickly re-tune to frequency.  spots, RF feedback, TV

Lighted Cross-Needle Meter reads SWR/ RFI, weak signals caused
forward/reflected/peak/average power in 2 ranges. by poor RF grounding. Also electm:a]]y places a
Current balun reduces feedline radiation and forces  far away RF ground directly at your rig by tuning
equal currents into unbalanced antennas, out reactance of connecting wire.

MFJ's mobile Tuner mri94s0 °89% | Free MEFJ Ccl'l:llog

Don't leave Write or call toll-free . . . 800-647-1800
home without

this mobile Nearest Dealer/Orders: 800-647-1800
Teflon® wound balun, ceramic feedthru insulators tuner! Let the 24 Hour FAX: (601) 323-6551

for balanced lines. 1.8-30 MHz. 10%x4'2x147sin. . MEFJ-945D Technical Help: 800-647-TECH (8324)
extend your anienna bandwidth so you don't have :
MFJ's Pﬂl"ﬂb’ﬂfﬁ“ 'III'I'EI' to stop, go outside and adjust your mobile whip. Mrj MFJ ENTERPRISES, INC.

MF1-962C Use your barefoot ng now and have

$2 2995 the capacity o add a 1.5 KW PEP
amplitier later! Lighted Cross-Needle

SWR/Wattmeter. 6 position antenna switch,

Tunes coax. P. 0. Box 494, Miss. State, MS 39762
MFI-971 Small 8x2x6 inches uses little room. Lig htm:t e ¥
balanced lines, Cross-Needle SWR/Wattmeter makes tunmg easy (601) 323-5869; 8-4:30 CST Mon.-Fn.

SR Q95 :
random wire 1.8- >89 while in motion. Has lamp switch. 1.8-30 MHz. 76206.1763@ compuserve.com; Add s/h

;?\%H%W{'ﬂ%?‘;r%‘id;i ggﬁrnmgﬂs Py 300 watts PEP. Mobile mount. MFJ-20. $4.95. Prices and specifications subject to change . & /994 MFJ Enterprises, Inc,

MF] ... making quality affordable
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|- 36" &
A
L1
Loop L1 6 Turn Loop
111 (LY) g
| 36"
Gl = &
150
Loading/Matching Coil L2 +
C1 % I 5.1/4" *——TunlﬂngEtﬂhing Unit
150 2 Coaxial p O
q) Lo-Z To Tx/Rx i Socket ] «——— Wood Base

Figure I. The circuil.

pass through between turns three and four of
the winding. Do not use metal bolts as these
may partially RF short adjacent turns.

The loop is connected to the TX/RX with
a short length (5 feet) of RG38 feedline.

Getting On The Air
The top tap on L2 (from end of L1) will

Figure 2. Loop profile.

determine the frequency range. For maxi-
mum cfficiency. C1 should be set as near ze-
ro pF capacity as possible. at the HF end of
the band (i.e. 2000 kHz).

The impedance matching tap from the
coaxial socket 1s connecled for the best
impedance matching for 50 ohms. On the
prototype this was at 19 turns up from the

bottom of L2. and this should be used ini-
tially while the loop frequency range is ad-
justed.

Checking the frequency range on a receiv-
er turned 1o 2030 kHz, try shorting out turns,
from the top of L2. On the protolype it was
necessary to short out the top two turns, Lo
resonate the loop. on the RX, at 2030 kHz

Nylon Bolts
Thru Frame
And Box
{ \ Loop
Turns

L \\—-—"
1/2"

#‘

1-1/4"
- 36" - —»i |4
b [E = i
Corner Blncks/
(Glue)
e || 38" Wood il

2— End Of Loop

Wire Turn

.
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Figure 3. Main frame and loop winding.



peep..neep...neep...neep...neep...neep...neep...neep...veep.. vcop...

beep...

Beep.. beep... beep...

last call for every Ham who'd like
to have loads of fun !!!

The Mexican Federation of Ham Radio
Experimenters (Federacion Mexicana de
Radio Experimentors invites all amateur
radio operators to our 53rd Annual
Convention, which will be held in the
beautiful paradise of Puerto Vallarta,
Jalisco, Mexico, from October 6th thru Sth.

The Fiesta Americana Vallarta Hotel will
host this event in its main convention
center and exhibit room. Your purchase
includes 3 nights and 4 days (if you wish
to extend your stay, more days are
available—just contact the hotel), free
beverages from 11 a.m. to 11 p.m., as
well as daily breakfast and lunch
throughout the duration of the
convention. To top it off, on the first
evening, you will enjoy a Mexican Night
Dinner; on the closing evening, dine and
dance at the Gala Dinner. Early
reservations will give you a preferred
rate, as indicated.

If you plan to attend with your family,
great! Two children can stay for free in
each room and children’s programs are
offered. There will also be special
entertainment programs available for
spouses, so everyone can have fun.

Guided tours of Vallarta are available for
anyone who is interested in purchasing
Mexican arts, crafts, and souvenirs. The
Fiesta Americana Vallarta Hotel is a
XX Xx7¢x beach hotel and all rooms
have an ocean view.

During this celebration, the “Ham of the
Year,” as well as the “Azteca de Oro”
and “Azteca de Plata” awards will be
presented.

Don’t miss the opportunity to enjoy
Mexico’'s most beautiful vacation resort,
Puerto Vallarta, and have fun joining our
Ham Group from all over the nation!

For further information, please write to:

FEDERACION MEXICANA DE
RADIOEXPERIMENTADORES, A.C.

Molinos 51, Desp. 307 y 308,
Col. Mixcoac Mexico D.F. CP 03910
Or send us a fax to:

+ 011 (525) 273-1019

53rd Annual Convention Mexican
Federation of Radio Experimenters

Exhibits
Flea Market
Conferences
Non-Ham Activities

Get it...right away!

Convention pass includes: admission,
hospitality with all lodging, food, and events
indicated. For reservations send your
certified check or money order in U.S.
currency to address below. Costs are:

Before 8 - 20 - 94 $395
From8-21-94t09-20-94 $445
At door (if available) $495

beep..

Please charge to:

Visa MC AMEX

Card Number
Name

Expiration Date

Amount USD

Signature

For exhibit space quotes and rates, please contact us via fax or mail.

""d@aq-deeq "deaq "deaq "deaq daaq "deaq

“"daaadaaa'desq’'desq 'desq "deaq "desq "deaq "deaq "daaq



7-1/14" >

Plastic Box ——P»
7-1/4" x 4-3/8" x 2-3/8"

50-239 —p m

4-3/8"

Tune

v

<

To Loop Ends

18" &>

(a) Front View

Brass Bolt/Nut
| A~ (Solder To L2)

Mo

Brass Strip

(b) Rear View

with zero capacity on
C1. It follows that 1o res-
onate at the 2000 kHz
HF band edge. it will re-
quire a small amount of
capacity on C1. The loop
will now resonate
throughout the band by
adjusting C1, with no
further coil adjustment
necessary.

Apply a few walls to
the loop and it should
load quite easily at the
TX frequency. Due to the
possi-bility of minor dif-
ferences in individual
construction, the
impedance matching tap,
on L2, should be tried
+/- a little 1o obtain best
matching.

The loop is now ready
to try “on-the-air.” The
usable bandwidth, on a
fixed setting of C1, is
about 11 kHz on the pro-
totype. The advantage of
this narrow bandwidth is
twofold: The loop acts
as a comparatively nar-
row bandwidth band-

Wood Base
12" x 8" x 1/2"

:ﬂl;?ﬂum W0 Ene, T Bas Ton pass filter eliminating
harmonics and TVI; it al-
so reduces ambient noise

Pz / and general man-made
P ‘ interference on the re-
S OB ORO) 5 ceiver. The loop has been
—— used with about 7 watts
/ / CW with the TX having
a Pi-output circuit.
Wood Frame Remember: TX fre-
(c) Top View oM quency = loop resonant
frequency = RX [requen-
Figure 4. Tuning/marching unit. cy. Have fun! 73]
Parts List
Qty. Part
1 Variable capacitor (C1) 150 pF wide space receiving type (see text)
1 Capacitor (C2) 150 pF silver mica or ceramic disc (2 kV)
1 2 oz. reel of 16 gauge linned copper wire.
1 Coaxial socket
Loop wire 16/0.2mm high temperature PVC wire (0.d.= 1.8mm), 3 amps at 1000 volts RMS
1 Plastic box (*not black) 7-1/4" x 4-3/8" x 2-3/8" minimum
2 Lengths of dry seasoned timber 6'0" x 1-1/4" x 3/8"
1 Small tin of teak wood dye and glue
1 Baseboard 12" x 8" x 1/2" timber

*Safety—Plastic Boxes: It has been suggested that some black molded plastic boxes are made using recycled plastic, and that carbon black is used for black
coloring (obviously not good at RF). It has been impossible to check this as many boxes are molded in Taiwan, etc., so: Safety First.

&
& = -
"

i 7. See and Hear the Difference
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THIS MONTH'S GOODIE FROM THE CANDY STORE

5$256.00 less spplicable coupon

Similar Savings on AEA, icom, Astron, Yaesu,

Crusheraft, Alinco, Ele. All L.T.O,
FT-T3ATT

More Specials n HAM-ADS Logiking For Somathing Mot Listed?7
Caill or Write. To save time and money, have the modal number ready.
Call Today (208) 852-0830
ROSS DISTRIBUTING COMPANY

78 5. State Stresi, Preston, id. 83263
Hours Tue.-Fri. 96 - 9-2 Closed Sat. & Sun.

CIRCLE 254 ON READER SERVICE l:hHﬁ

HamWindows

Your gateway to the world.
Software that combines the amateur radio

with a personal computer.
HamWindows, Inc., 2121 E Pacific Coast Hwy., Suite 120C

Corona del Mar, CA 914625
(T14)729-4222 FAX [Ti14)644-427T

CIRCLE 345 ON READER SERVICE CARD



FL-4 UHF

Helical Resonatores

Installed in Receiver
or FL-4H Preselector Unit

COMPLETE SHIELDED RCVR. ASSY.

VHF & UHF Receiver Boards

SCR200A-VHF SCR450A-UHF

* Totally Advanced Design!

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

*Sens. 0.25 uV/12dB SINAD typ.

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

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

*Exc. audio quality! Fast squelch! w/0.0005% Crys-
tal. (“Super Sharp"’ IF Fitr. also avail.)

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

Complete Receiver Assemblies

*Rcvr. Board mounted in shielded housing.

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

*As used in the SCR 1400/. Ready to drop into your
system!

*UHF Rcvr. Assy. Now Available w/Super Sharp FL-
4 Helical Resonators. Greally reduces (M & “out of
band” interference! g5

Receiver Front-End Preselectors

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

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

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

eExtremely helpful at sites with many nearby trans-
mitters to “'filter-out™ these out-of-band signals.

Call or Write for
Data Sheets

Spectrum Repeater/Link

High Performance Boards & Sub-Assemblies

These are professional ‘“Commercial Grade’’ Units—Designed for
Extreme Environments (—30 to 60° C.) All Equipment Assembled & Tested.

* SCP12 12VDC @ 0.3A MAX. QUT.

For 2M, 220 MHz, & 440 MHz

ID250ACWID
& Audio Mixer Board

* Now includes “audio mute”
circuit and “Emergency Power ID”
option.
o4 input AF Mixer & Local Mic. amp.
*PROM Memory—250 bits/channel.
*Up to 4 different ID channeils!
*Many other features. Factory programmed. SCT410B

Transmitterr Assy.

CTC100 Rptr. COR Timer/Control Bd.

=Complete solid state control for rptr. COR "Hang”
Timer, “'Time-Out" Timer, TX local & remote Shut-
down/Reset, etc.

skt ats 5 oulots tor Dendl corliols: & SCT110 VHF Xmtr/Exciter Board

lamps. *10 Wits. Output. 100% Duty Cycle!
*Withstands High VSWR
=True FM for exc. audio quality
iner Supply Bnards =Designed specificially for continuous rpir. service,

Very low in “'white noise.”

*Spurious— 75 dB, Harmonics - 60 dB.

*With .0005% precision grade xtal.

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

*BAT75 75 WL. unit also available

SCT110 Transmitter Assembly

*SCT110 mounted in shielded housing

«Same as used on SCR 1400

*Completely assmbld. w/F.T. caps, S0O238 conn.
=10, 30, or 75 Wi. unit.

SCT 410B UHF Transmitter Bd. or Assy.

«Similar to SCT110, 10 Wis. nom.

*Now includes ‘“‘on board’’ proportional Xtal
Osc./Oven circuitry for very high stability!

*BA-40 40W. UHF AMP. BD. & HEAT SINK

TTC300 TOUCH TONE CONTROLLER

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

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

*Decodes all 16 digits

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

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

= atched or pulsed outputs.

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

=L ow Power Consumption CMOS Technology.
SVDC Input. Gold-plated connectors.

SCT910 900 MHz
Transmitter Assembly

* Commercial Unit
« Similar to SCT110, but 15 or 40 Wis.

* Includes high stability xtal osc./oven module
» With cooling fan, for 100% duty

+ |deal for Repeaters, Links, Etc.

. T P

S o i ;_? 3 A Complete Line of
Sl il M T 2M, 220 & 440 MHz
SCP30 HEAVY DUTY 30 AMP Repeaters & Accessories

RACK MT. POWER SUPPLY

* 13.8 VDC out. 115/230 in, 50/60 Hz.

* 30A @ 70% duty, 25A @ 100% duty.

* Massive 30 Ib. Transformer & Heat Sinks.

* The most Rugged & Reliable Supply
available in this range.

is also available.
Thousands in use
throughout the world!

SPECTRUM COMMUNICATIONS CORP.

1055 W. Germantown Pk, S4 » Norristown, PA 19403 (610) 631-1710 » Fax: (610) 631-5017
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Number 5 on your Feedback card

The Discriminator

A directional receiving antenna for hams and SWLs.

he Discriminator is a ferrite loop high
performance experimental directional
receiving antenna, designed for use between
1600 kHz and 4000 kHz. This frequency
range covers the 80 and 160 meter amateur
bands., marine beacon and communication
bands. some aircraft activities and. of
course, a large number of broadcast stations
worldwide. It should be of interest to both
the TXing and SWLing amateur.
The circuit is pictured in Figure 1. The
design will produce a perfect figure-eight

by Richard Q. Marris G2BZQ

the aid of an optional sensing rod antenna,
the polar diagram can be changed 1o a car-
dioid configuration, as shown in Figure 2B.

Mounted on a turntable. the Discriminator
will eliminate QRM and QRN, and also,
with some practice, will, if required, give di-
rection-finding facilities.

The Figure 1 circuit shows a balanced fer-
rite rod loop L1 tuned by C1A and CI1B,
coupled to the receiver's 50 ohm input via
L2. The nickel zinc ferrite rod is unusually
15" long and 1/2" In

creases the RF signal voltage. The winding
width of L1 is about one ninth of the total
rod length, so very acute nulling is achieved,
to a far greater extent than would be expect-
ed with a single 7-1/2" or shorter ferrite rod.
For those not requiring sensing facilities, the
ferrite loop L1, CIA, CIB. and L2 can be
used as an efficient entity (see the right side

of the assembly profile in Figure 3).
To produce an optional cardioid polar
Continued on page 18

polar diagram with acute nulling at 90 and  diameter. This long Fariite: Rod
270 degrees (Figure 2A). In addition. with  rod substantially in- ’,
Min
v Telescoping
Sensing Rod
v P Ma x Max
v SKT
&
Min
c2 — C3
= - (a) Perfect Figure '8' Loop Polar Diagram
C2=410pF
C3=182pF
10K
Min Max
sSwW
281 =50
(b) Typical Cardoid
Chassis | Figure 2. Polar diagrams.
Ground L2
1YYYL 15" x 1/2" dia.
L1 Ferrite Rod &
Cla —¥ C1b
500 500

% A

Chassis
Ground

Figure I. Circuir.
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Figure 3. Profile.



FEEDBACK

in our continuing efiort to present the best in ama-
teur radio features and columns, we recognize the
need to go directly to the source—you, the reader. Ar-
licles and columns are assigned feedback numbers,
which appear on each article/column and are also list-
ed here. These numbers correspond to those on the
feedback card opposide this page. On the card, please
check the box which honestly represents your opinion
of each article or column.

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

To save on postage, why not fill out the Product Re-
port card and the Feedback card and put them in an
envelope? Toss in a damning or praising letter 1o the
editor while you're at it. All for the low, low price of 29
cenis!

1 Never Say Die

Letters

QRX

Compact 160 Meter Transmitting Loop
Antenna

The Discriminator

Low-Cost Transmission Lines
Review: HOFI Antenna Switch
Review: CAT 1000, CAT 300
Review: Yaesu FT-11R

The Challenge of 1750 Meters
11 Hamsats

12 RTTY Loop

13 Carr's Corner

14 QRP

15 Hams with Class

16 Homing In

17 Dealer Directory

18 Packet & Computers

19 ATV

20 Above and Beyond

21 Ask Kaboom

22 73 International

23 Special Events

24 Propagation

25 Barter 'n’ Buy

26 New Products

& W

—
O WO~y

ARE YOU BUILDING A

Packet Networ ]\7

. ANS has the hard-to-find parts that make building a
| Packet Network easy! Using ordinary Packet TNCs with
natwork software installed, you too can expand the existing
| network, or start your own!

gether 0 foem @ |
network switching |
nade, [ uses DE-
OF conneclors,
needs mo expen-
sive, unsightly
| cablrs, amd works withexther TheNET or ROSE aetworiung sofrwarne LﬁmrI:l‘ln |
$24.95. 539 95 amembled  Adapters for DRSI or MF). §2 29 cach - speaify

Other useful products for network builders inciude: |

| Power Sapply for the TEKK T-Net Data Radias, with TNC cable (315,59
kit, $34 95 assembled ), WireModem Adapter,connects TNCs 1o ather over
wire via the Modem Disconnect header (Set of 6, $12.95 ki), TNC to Radio |
Cables (Stuning ot §1.99 kit, §7.99 asscmbled); RS5-232 Timeout Timer |
prevents computer-based applications from locking up a TheNET Matnix
(%14 .95 bare board, 52995 ki, 544 95 sisembled, Optional case £12.95) |
Power Distribution Board. c21y, nest & convenient |2 volf power disinbution
I (%1% 95kt §74 9% pusembled) . Networking Software, [Inmmtmulud
| EFROMs, toa!

PLEASE WRITE FOR OUR FREE CATALOG|

To order, send check or MO (US Funds) add $3 S/H, NJ
address add 6% tax. All US orders shipped 2-Day air!
Your Satisfaction is Fully Guaranteed.

Amateur Networking Supply

Montvale New Jersey 07645-0219

=

Post Office Box 218
CIRCLE 76 ON READER SERVICE CARD

A FLYTECRAFT" SFZ |
Indoor Multiband HF Antenna

Work all 7 HF bands between 40 and 10 meters! o Adjust- |
able height between 7" and 12 for use between floor and
ceiling. Dismantles to 3'C. @ Great for outdoor use also! |
@ Top quality construction — bright aluminum,
fiberglass center section, heavy-duty H&W center coil, |
stainless stecl hardware. ® Works well inside most build-
ings. @ Anicnnas are complele ~ use your own tuner,
transmaich, wL—nﬂwmtmmunhhymmw

@ Uses short —no ground needed. ® Sets up
and dismantles casily and quickly. @ Complele instructions
supplicd. ® DON'T let antenna restrictions or inability
to install antennas keep you ofT the air!
1 $179.95 + $10 S/H
Enjoy | Send Check/ $ Order |
P.O. Box 3141
| QSO 'S Simi Valley
Hﬂﬂmﬂl;i?m 131 3
: - - 127
with for Visa/MC/Info
M-F 9A-5P (PT)
an /[/' Dealer inquiries invited
S F Z For 75/80 indoors, use
our SFZ-75 Helical.
Z $129.95 + $10 S/H

CIRCLE 251 ON READER SERVICE CARD

Is Your
Shack Grounded?

1

Solid Copper Buss Stainless Steel Hardware
Grounding Stud Every 6 Inches
Top or Back Installstion

Ground all of your equipment chassis's to a
single earth ground in one easy installation.
Money back guarantee, if not satisfied!

Ground It

+ $3.50 S&H each 2 ft.....$11.95 | Custom

Mail check/money order fo: 3 ft......$16.95 | Lengths

J.M.S. 4 ft......$21.95 |Avaiabie
T L3

Stemtors, CTo6%07 . J. Martin Systems

CIRCLE 26 ON READER SERVICE CARD

Slow Scan TV

doesn't have to be expensive anymore!

Every day more hams are enhancing their communication by using
images. Join the fun and see what you've been missing.

Qumlity Color 85TV is easy and affordable with Pasokon TV. 523995

Regpares [BA PC-compatisle. 06 or beser CFL, | Megabeyte of mesnesy, color VIEA,
display, M5-DO5. Shppeag: 55 0 U S A end Canads, 515 for ochers. Wrize or calll for

complete detaly
Absolute Value Systems
115 Stedman 5t. # 7
Chelmsford, MA 01824-1823
(508) 254 6907

e-mail: johni@worid.std.com

'NEW!!! COLOR
~ SLOWSCANTV
for the Sound El,l__slg.g!. b

Mow send and receive Slow
Scan TV with your Sound

Blaster compatible sound card
in FULL COLORIII

ONLY $99.95

SLOW SCAN 11

Now copy Slow Scan TV (in
BAW), with your Sound Blaster @
compatible sound card, Re-send
pictures that you receivel Save
as PCX or .VOC liles.
ITS FUMIl

ll.lllﬂ llllﬂ!ﬂ

Analyze those audio signals that

you hear, such as SSTV, RTTY,

Amtor, and Packet radio.. Copy
live or from a .VOC file.

ONLY$39.95

Requires PC, VGA 640 x 480 - 256 colors, and Sound Blaster comp. card.
Shipping §5 - Overseas 510 - lilinois residents add 6.25% tax

Harlan Technologies 815-398-2683
5931 Alma Dr. - Rockford, lllinois 61108

CIRCLE 187 ON READER SERVICE CARD

For The Ultimate Shack!

‘::.;:':f_"' s
made in
the U.S.A.

Imagine your callsign on the

A.R.E. Classic Clock!

« Beautiful, laminated original artwork.

» Quality quartz movement.

» Suitable for wall or desk (approx. 9"x9"x2").

* Runs on one AA battery (included).

* Only $39.99 (plus $4.50 shipping in U.S./foreign
orders FPO New Hampshire).

= Specify callsign and choice of simulated walnut,
light oak or black frame.

» Send check or money order to:

Amateur Radio Excellence
Box 1551*Manchester, NH=03105

- X-BAND TRANSMITTER

— Miniature (2': x 3% x
1") GaAs microstrip
transmitter pro-
vides 10 dBm centered at 10.525 GHz.
Integrated microstrip patch antenna elimi-
nates the need for an external antenna.
Advanced maiching techniques secured
good temperature stability with low frequency
pulling. Great forlong-range testing of radar
detectors, calibration of radar receiving
equipment, and point-to-point communica-
tion links.

Complete Assembled System ........cccccvininis

Parts & Instruction Kil ..........ccoessmsessnessnsesssnes
Pius $2.00 Shipping and Handling

INNOTEK Inc.

P.O. Box 80096, Fort Wayne, IN 46898
(219) 489-1711

Visa - MasterCard - Check - Money Order - COD
Money-Back Guarantee

$39.00
$29.00

CIRCLE 351 ON READER SERVICE CARD

CIRCLE 283 ON READER SERVICE CARD
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diagram (Figure 2B), the sensing circuit
consists of a short vertical sensing rod res-
onated to a quarter wave by L3/C2, with a
10 kilohm vanable phasing control resistor
R. The switch SW enables this sensing cir-
cuit to be switched in/out when required (de-
scribed later in this article).

The original very experimental proving
model was assembled on a sheet of circuit
board, with the sensing rod stuck out on a
wood boom arm. Two things became imme-
diately apparent: A 15" horizontal ferrite rod
was very vulnerable to damage and would
require protection; and the vertical sensing
rod, on its horizontal boom together with a
15" rod. produced a most ungainly and un-
wieldy contraption. The problem was solved
with chassis construction: a robustly protect-
ed ferrite rod assembly, and a plug-in tele-
scopic sensing antenna rod.

Construction

The whole final assembly was built on an
aluminum chassis size 8" wide x 2-1/2" deep
X 2-1/2" high. The profile (Figure 3) and
layout (Figure 4) shows the horizontal 15"
ferrite rod on the right, with the control knob
of resonating capacitor C1A and B to the
righthand front. The vertical sensing rod
plugs into extreme left with the resonating
capacitor (C2) knob in front. The phasing re-
sistor knob 1s in the center front. with switch
SW above on the chassis. A very essential
dimension 1s the 6-1/4" distance between the
sensing rod and ferrite rod. If the cardioid
sensing facilities are not required, then the
chassis width could be reduced to 3" or so.
If necessary, there is room for a wideband
RF amplifier under the chassis. which has a
removable bottom plate.

The chassis underside (Figure 4) is self-
explanatory. C1A+B is a conventional 500 +
500 pF U-frame variable capacitor, mounted
on the chassis front. C2 + C3 is a similar
410 pF + 180 pF variable mounted on an in-
sulating bracket, with insulated control
shaft, Variable resistor R is direct on the
chassis front.

L2 consists of 30 close-wound turns of 22
gauge enamel copper wire wound on the end
of a 1-1/2" x 1/2" diameter paxolin tube, and
fitted with [lex ends. The 3/8" diameter fer-
rite rod was cut to 1-1/2" from a length of
salvaged rod from an old radio.

The step-by-step fabrication of the ferrite
rod L1 and L2 assembly is shown in Figures
6 and 7. Two 7-1/2" long x 1/2" diameter
nickel zinc ferrite rods, type R61-050-750,
are adhered end to end (see Figure 6A). The
rods’ ends are cleaned with fine glass paper,
and adhered together with a cyanoacrlate
adhesive (c.g. Superglue). It sets within
a few seconds. Next, wind one turn of
4"-wide self-adhesive label at the rod center
(see Figure 6B). L2 is close-wound using
36 turns of 0.9mm o.d. PVC-covered
10/0.1mm connection wire (see Figure 6C),
with the ends held in position 4" apart by 1"-
wide masking tape. Over this wind two turns
of 1"-wide masking tape at the center of
L1, over which wind four turns of PVC
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9 Autry

A STHQN Irvine, CA 92718

CORPORATION (714) 458-7277 = FAX (714) 458-0826

ASTRON POWER SUPPLIES

e HEAVY DUTY = HIGH QUALITY * RUGGED * RELIABLE =

MODEL VS-50M

SPECIAL FEATURES

e SOLID STATE ELECTRONICALLY REGULATED

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

* CROWBAR OVER VOLTAGE PROTECTION on all Models
except RS-3A, RS-4A, RS-5A, RS-4L, RS-5L

¢ MAINTAIN REGULATION & LOW RIPPLE at low line input

Voltage
e HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE
e THREE CONDUCTOR POWER CORD except for RS-3A
e ONE YEAR WARRANTY « MADE IN U.S.A.

« LOW PROFILE POWER SUPPLY

PERFORMANCE SPECIFICATIONS

e INPUT VOLTAGE: 105-125 VAC

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

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

» All units available in 220 VAC input voltage
(except for SL-11A)

SL SE Colors Continuous ICS* Size [IlllI Shippin
MDDEL Gray Black Duty [Amps] (Amps) HxW = WL (ibs.
SL‘HH . . | 11 255 x 9% = 9%, 12
SL-11R . . 7 1 =7 =9% 12
SL-118 o . 7 11 25 x 7% x 9% 12
SL-11R-RA . 7 1 =7 =9% 13
RS-L SFRIES « POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE

Continuous ICS* Size [IIIII Shipd:i
MODEL Duty [Amps) [Amps) HxWx h:nﬂ
RS-4L K 4 3% = b¥ = 7% 6
RS-5L 4 9 3% = 6% = 7'% 17

MODEL RM-35M

19" RACK MOUNT POWER SUPPLIES
— Continuous

Duty (Amps]
RM-12A 9

RM-35A 25
RM-50A 37

RM-60A 50
Separate Volt and Amp Meters

RM-12M 9
RM-35M 25
RM-50M 37
RM-60M 50

Size [IN]

HxWxD
6% x 19 x 8%
5% x19x12%
5% x 19 x 12%
7 %19 x 12%

5% x 19 x 8%
5% x 19 x 12
5% x 19 x 12%
Tx19x12%

l Colors Continuous ICS* Size |IN) Shipping
RS-A SERIES MODEL Gray  Black Duly (Amps) (Amps) HXxWxD W, (Ibs.)
RS-3A . 2.5 3 3 x 4% x 5% 4
RS-4A . . 3 4 JU x 6% x9 5
RS-5A . 4 5 3% x 6% X 7% 7
RS-TA . ] 5 7 3% xb6% x9 9
| RS-7B . . <] 7 4 X TV x 10% 10
RS-10A . . 7.9 10 4 x TV x 10% "
RS-12A . . 9 12 4% x8x9 13
RS-12B . 9 12 4 x T% x 10% 13
RS-20A . . 16 20 5 x 9 x 10% 18
RS-35A . . 25 35 Bx 11 x 11 27
- . 3y
woveLRs7a | BEA 7 R Sxmxu, %
Continuous ICS* Size [IN) Shippin
RS-M SERIES MODEL Duty (Amps) (Amps) HxWXD We. (Ibs ]
AR b » Switchable volt and Amp meter
o RS-12M g 12 4% xB8x9 13
» Separate volt and Amp meters
5e RS-20M 16 20 5 % 9 x 10% 18
Hﬁwﬂ 29 35 X 11 x 11 27
RS- ' X 13% X 1
MODEL RS-35M RS-70M 5 2 6 1% 124 H;

Separate Volt and Amp Meters = Output Voltage adjustable from 2-15 voits » Current limit adjustable from 1.5 amps

VS-M AND VRM-M SERIES Sopaas e
BT —. Continuous ICs* Size [IN) Shipping
N =i MODEL Duty (Amps) (Amps) HxWxD Wi, (Ibs.)
B DR R T @13.8VDC @10VDC @5VDC @13.8V

| VS-12M 9 5 2 12 4% x 8 X 9 13

VS-20M 16 g 4 20 29X 9x10% 20

V5-35M 29 15 [ i 35 ExX 11 x 11 29

VS-50M 37 22 10 50 66X 13% X1 46

e Variable rack mount power supplies

VRM-35M 25 15 7 35 5% X 19 x 12% 38

MODEL VS-35M VRM-50M 37 22 50 5% X 19 x 12% 50
HS'S SEHIES Built in Speaker Colors Continuous ICS"* Size [IN) Shipping
MODEL Gray  Black Duly (Amps] Amps HxWxD Wt [Ibs.)

RS-7S . . 5] T 4 X 7'% x 10% 10

RS-10S . . 7.5 10 4 %X 7% %X 10% 12

RS-125 . . 9 12 4% x8x9 13

AS-205 . . 16 20 2 X9 x10% 18

SL-118 . a 7 11 2% x 7% x 9% 12

MODEL RS-125

- — — —

"ICS— Intermittent Communication Serv.ce (50% Duty Cycle Smin. on 5 min. off)

CIRCLE 16 ON READER SERVICE CARD




hookup wire, with the ends twisted lightly
together, as shown in Figure 6D.

The above assembly is protected and
mounted. as shown in Figure 7A, in a 16"
length of 7/8" o.d. PVC pipe used in plumb-
ing, mounted and held in place on a robust
*“T"-shape wood frame and held to the main
chassis with wood screws. Three 1/4" diam-
eter wire exit holes are drilled in the tubing,
one at the center and the others 4" apart as
shown in Figure 7C. The rod/winding as-
sembly is inserted into the tubing and the
coil wire ends pulled through the 1/4" holes.
The rod ends are supported by coils of 2"-
wide thin coiled card, inserted into the ends
of the tube around the rod ends. The “T"
support, shown in Figure 7B, is made of dry
timber, varnished, with two plastic tubing
wall clips screwed on either end (shown in
Figure 7B).

The plug-in sensing antenna rod is a stan-
dard 20" telescopic whip. The end is sol-
dered to a 1/4" plastic-sleeved jack plug cen-
ter connection. A corresponding jack socket
is fitted to the main chassis (see Figures 4A
and Figure 5). The distance from this socket
to the center of the ferrite rod assembly was
calculated by experiment and is 6-1/4" (see
Figures 4B and 4A).

The whole underchassis assembly and
wiring is shown in Figure 5.

Setting Up

The unit should be connected to the
receiver input with not more than 36" of
RGS58 coaxial feedline. Set-up procedure is
as follows.

o ———

- 15"

.

(a) 7-1/2° x 1/2* dia. Ferrite Rod |

7-1/2* x 1/2* dia. Ferrite Rod |

e Cyanoacrylate Adhesive Joint

(b)
Layer 4" Wide Sell Adhesive Label
36 Closewound Turns
(PVC 10/.7mm Connection Wira
Amm o.d.
(c) — s
i A _Secure Ends With
To Cla To Cib 1* Wide Masking Tape
L1 L2 L1
(d)
L2 = 4 Tumns PVC Hookup Wire
To Cia Yo one Wound Over 2 Turns Of
Wire Ende 1* Wide Masking Tape
Twisted
To Coax
Socket
Woad Or
Plastic
3/4* x 3/8" 3/8" dia. x 1-1/2"
‘/ ‘\‘ Ferrite Rod sl Tuibs
() L3 1-1/2° x 14" o.d.
z a/a" dia. 30 Turns
Hole — 22 Gauge
F

Figure 6A, B, C, D: Ferrite LI and L2 assembly: E: coil assembly.

(1) Ferrite Rod/
L1/L2 Assembly: With
the sensing rod removed

78"

A~ Plastic Pipe™a

and the switch OFF, set
the receiver to a signal
around 2000 kHz and
rotatc C1A and B 1o res-
onance. Rotate the unit
for maximum signal—

Clip

-
Wood

see the polar diagram in Chassis

Figure 2A. Rotate the
unit to check the acute
nulling. Repeat this op-
eration at 1600 and

4000 kHz. and spot fre-
quencies in between. Y

End ¢
L1 Ends L1 (a)
L2

aﬂ-

‘\Fipn Wnu'_’__,_.——-""'

1-5/8° x a4 —P

The prototype covers 1-3/4"
from 4100 kKHz to below L

16° >

1600 kHz. This part of
the unit can. as previ-
ously mentioned, form a
self-contained, highly

-t

le—>

1-3/4°

Ferrite Rod
L1/ L2 To
(See Fig 6)

-—-——_———___'I——

7/8* o.d.
10 Plastic Tube
Cla To

efficient ferrite rod an-
tenna on a reduced 3"
wide chassis. producing
the polar diagram shown in Figure 2A.

(2) Sensing Rod Circuit: Plug in the tele-
scopic whip. put the switch to OFF and ro-
tate C2 to near minimum capacity. Tune the
ferrite loop to a signal at 4000 kHz with
C1A+B: put switch SW to ON and, with the
phasing resistor at around midposition. slide
L3 along the short ferrite rod (see Figure 6)
until resonance is found, then seal L3 to the
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Figure 7. Ferrite rod coil and support assembly.

rod with hot candle wax. The sensing rod
circuil should now operate between 4000
and 1600 kHz. It can be extended down fre-
quency by connecting C3 in parallel with
2

Operation

In operation with the ferrite loop used
with the sensing circuit in the OFF position,

tune C1A + B to the required frequency.
Maximum signal is broadside to the ferrite
loop, and minimum signal is on the
rod ends. The nulling is extremely sharp
and eliminates most QRM and QRN. The
chassis bottom plate must be fitted for
full screening. With a high RF gain receiver
a preamplifier has not been necessary but, if
required, a wideband RF amplifier circuit



board can be fitted underchassis.

With sharp nulling and a figure-eight po-
lar diagram, it is possible that a station on
the 180 degree reciprocal bearing could in-
terfere with the wanted station. If this oc-
curs, the sensing switch can be switched on
to change the polar diagram to the cardioid
pattern (Figure 2B), with a large single for-

the sensing rod and ferrite are equal in am-
plitude. In practice, the cardioid null is not
as pronounced as that shown in Figure 2A,
but the forward lobe is larger. So, in prac-
tice, with a flick of the switch it is possible
to change from one polar diagram to the
other.

Introduction of the sensing rod also en-

ward lobe, and the null now at the back.
With C2L3 tuned to resonance and the tele-
scopic whip 17" long, the phasing resistor
should be adjusted so that signals from

ables the user to find the directional bearing
of a station, assuming a simple turntable is
placed under the unit. It will also indicate
the bearing of persistent QRN.

Parts List
Qty. Description
2 Ferrite rods, 7-1/2° long x 1/2° diameter; type R61-050-750 (Available from
Amidon Associates Inc., 2216 East Gladwick Street, Dominique Hills CA 90220 USA
1 2-gang 500 + 500 pF variable capacitor with knob
1 2-gang 410 + 182 pF variable capacitor or single-gang 400 pF
(such as 500 pF with series capacitor) insulated coupler shaft and knob
10k ohm carbon track variable resistor with knob
1-1/2"-long x 3/8"-diameter fermrite rod (cut some BC receiver-type rod)
1-1/2" x 1/4" o.d. paxolin or plastic tubing
Aluminum chassis with bottom plate, 8* x 6* x 2-1/2°
20"-long telescopic antenna whip
1/4" (6 mm) mono jack plug with plastic (not metal) sleeve

Receiver/Spectrum Logger

| to 1300MHz with AM/FM/WFM/SSB
Features 2000 memory channels, 16 search
banks. Backlighted LCD display, Attenuator,
Delay, Hold, Bank lockout, Cellular locked out,
RS232 Control, | Year Warranty, & Earphone
jack. Size: 2 1/4H x 6 1/2D x 5 5/8W. Wt

e I I I R -

g gﬁ?ﬁ;ﬁh o 160z. Ground frt: $6.95. 2 Day Air Freight:
Chassis mounting coaxial socke! plus 36" maximum RG58 feedline with $9.95. Call or Fax Toll Free, 24 hours/day
suitable plugs

=

16" length of 7/8" o.d. UPVC plumbing piping with two standoff wall clips
1-3/4" x 3/4", one piece 6" long and one piece 7/8" long

1-3/4" x 3/4" x 3/8" hardwood

Wire 22 gauge enamel copper wire for L3

PVC 10/0.1mm connection wire 0.9mm overall 0.d. for L1

1"-wide masking tape; cyanuacrylate adhesive (Superglue or similar),
nuts, bolts, washers and roundhead brass wood screws

:

— ACE

COMMUNICATIONS

T Tifes

10707 E. 106th Street Fishers, IN 46038
CIRCLE 164 ON READER SERVICE CARD

Sundries

WE ALL WANT THE BEST NOW
TOP QUALITY IS EASY TO OWN H AM R ADIO
(FRIIZEL)
mm.wj) APRIL 7, 8 & 9, 1995
FB-DX506 Fri 1pm - 6pm
10-30 Meter Beam l Sat 9am-5pm
Band ActiveEls. Band Active Els. Sun 9am - 1pm
o S g North Atlanta Trade Center
2iMHz 3 10MHz 2 | Atlanta, Georgia
, - Sponsored by
*H Duty Constructi Easily Handles Full Legal : _
. A: aSEinless Sta:Ir:;r;:are F’msx:;; { Ham Radio Foundation, Inc.
» Double Boom « 20ft Turning Radius, 83 Ibs Phone (404)518-7376
* 2 Feed Points, 2 Baluns * Interlaced Design Beam Fax (404)642-9035
i DXPO
il . . Sponsored by:
Manual and remote controlled coax switches for indoor and South Eastern DX Club

outdoor mounting. Lightning protection devices. Extensive
selection of V/UHF phasing lines and hamesses. All mil-spcd.

SCHURR KEYS

Whether you're a collector or operator (or both) you will want one
of these beauties. Each key is machined and hand made so that
everyone feels specially made. Straight key, paddles, iambics
they're great. q

Available at all Ham Radio Outlet Stores, Universal Radio and
Oklahoma Comm Center

Dealer Inquires invited.

ELECTRONIC SWITCH CO., INC.

4343 Shallowford Road, Suite E-6, Marietta GA 30062
(404)518-4634 FAX (404)642-9035

— i
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Low-

ost Transmission Lines

Number 6 on your Feedback card

What you don’t know can cost you.

Al first glance, this title seems to contain
a conflict of terms. Transmission lines
are the more significant part of the cost in
most simple antenna systems. We all like the
convenience of using coax, even if it is not
the most economical solution. After all,
what else is there? Open-wire line and twin
lead require an antenna tuner. That at least
gives us a choice, but the expense is sull
there, cither in the cost of coax or the pur-
chase of an antenna tuner. Bargain-style
coax is not a good solution. It is usually ei-
ther of very questionable quality and has
poor shiclding. or it’s embrittled with age.

For medium and high power use, RGS or
equivalent is the most logical choice in coax.
It’s heavy enough to handle the power. It's
also heavy enough to require some prelty
stout wire and supports if used in a flat-
topped dipole installation with no center
support. Then. if you want to add a balun at
the antenna leed point, you compound the
weight problem.

Twin lead is the most obvious solution. It
can be matched to a short length of coax
through a 4:1 balun for easy routing to the
shack. That helps the situation somewhat,
but what if our antenna does not match 300
ohms and we don’t want to use a balun at
the elevated feed point? We could always
construct the dipole from twin lead. giving
us our impedance match and broadband per-
formance at the same time. That solution al-
so has its drawbacks. Twin lead does not
weather as well as simple wire and coax.
The cheaper, receiving type of twin lead
may not handle the full legal power limit.

The variations and permutations of this
decision-making process seem endless be-
cause there are so many variables involved.
What we really need here is some magic do-
everything transmission line that can pro-
vide more options to deal with these vari-
ables. Chiel among these options would be a
line made from inexpensive materials that
can be used without worry regarding
impedance match to the antenna. Such a de-
vice does exist; it can be made from inex-
pensive materials, or from almost any type
of wire or cable. You could even use that
1.000-foot roll of lamp cord that was such
an irresistible bargain two years ago.

An electrical half-wave section of trans-
mission line has the unique property of mir-
roring impedance from one end to the other.
For all practical purposes, the electrical
propertics scen at one end are the same as at
the other end. The reaction of most people
when they are first introduced to this well-
known fact 1s “So what?” The conventional
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use of transmission lines takes advantage of
the fact that such a line has a characteristic
surge impedance for any physical length. All
that is needed is termination in that charac-
teristic impedance at both ends. However.
the mirroring ability of a half-wave trans-
mission line becomes infinitely more useful
when we realize that it has nothing to do
with the surge impedance of the line. This
means that we can use virtually any two
conductor lines available to physically bring
the electrical equivalent of the antenna feed
point down to ground level where we can
more effectively deal with our matching
problem.

The Procedure

The key here is to ensure that the nonde-
script line is equal to a multiple of electrical
half waves in length. The downside 1s that
this trick will only work on exact multiples
of a fundamental frequency. A line cut for
3.5 MHz will also work on 7.0 MHz. 14.0
MHz, and 28.0 MHz. A line cut for 3.9 MHz
will work best on 7.8 MHz, 15.6 MHz. and
31.2 MHz. As you can see, multiband opera-
tion using this concept is somewhat limited
unless we use an antenna tuner. The other
problem is determining what physical length
of cable corresponds to an electrical half
wave at your chosen frequency.

The electrical half-wave length of any
transmission line will always be physically
shorter than the length calculated from the
formula: half-wavelength in feet = 468/
frequency, in MHz. The ratio between its
shorter physical length and the length from
the formula is known as the velocity factor
of the line. Velocity factors for various pop-
ular transmission lines can be found in The
ARRL Handbook. You won’t find lamp cord
listed there.

You can calculate the velocity factor of
any line with nothing more than your station
equipment using the following procedure
(use a frequency in the 10 meter band to
avoid wasting any more of your valuable
lamp cord than necessary): From the formu-
la above. calculate the half wavelength in
feet for the frequency you are using. Cut a
section of lamp cord to this length. Connect
the output of your transmitter 10 a dummy
load using a short length of coax in series
with your SWR meter. Tune up on frequen-
cy using as little power as possible. Note
and record the SWR into the dummy load—
it should be very close to 1 to 1. If it isn’L.
check your hookup and verify that your
dummy load is indeed 50 to 75 ohms. Now
replace the short length of coax with your

lamp cord transmission line (Figure 1). Do
not readjust your transmitter except for drive
to the final. if needed. Apply power and take
an SWR reading—it will probably be higher
than 1 to 1. Trim a few inches off the lamp
cord section and try again., Continue this un-
til you get the lowest possible SWR—it
should be close to what you experienced
with the dummy load connected through the
coax, Measure the final length of the lamp
cord and divide it by its original length. The
result will be less than one and will represent
the velocity factor ol your line cord. Now
you can use that value to calculate the physi-
cal length of lamp cord required to give an
electrical halfl wavelength on any frequency.

Qualifications

You might be tempted to do this test at 2
meters il you have the equipment. That
would waste even less cable. but it may also
give you bogus information that will not
scale down to HF frequencies. The formula
we used is only good for [requencies up to
30 MHz.

Of course, you are not restricted to using
lamp cord. Almost any line having two con-
ductors will work, as long as its physical
makeup is uniform throughout its length. For
instance. using alternate sections ol twin
lead and lamp cord where each section is
less than an electrical hall wavelength might
not be a good idea. The surge impedance of
the line is not a factor, but | don’t think that
allows it to be a variable through its electri-
cal half wavelength. You could even use a
twisted pair. as long as the pitch of the twist
is uniform throughout its length. We also
need to exercise a little common sense here.
You can’t bury a section ol lamp cord in the
ground like you would coax. A twisted pair
made from #24 enameled wire might work
for a receiving application. but 1 wouldn’t
use il for transmitting.

Another example application of this
principle is my recent experience with a
dual dipole phased array for 40 meters. This
is an active array: each leg of each dipole
receives power. Some sort of balanced
feed was required. but | wanted to use
shiclded cable to reduce noise pickup on the
vertical sections of the transmission lines.
| ended up using four electrical half-wave
sections of surplus RG62 coax. two sections
per dipole. The center conductors of the coax
were connected to the dipole legs. The shield
of the coax was tied together at both ends
of the transmission line and grounded at
the phasing network located in a box below
the array. 73



ORDER NOW 1-800 4 HOBBY KITS

= 2 Meters
= 223 MHz
= 440 MHz
= 6 Meters

FANTASTIC

1/2-2 walls

FM TRANSCEIVERS

Ramsey breaks the price barrier on FM rigs! The FX is ideal for shack,
portable or mobile. The wide frequency coverage and programmabie
repeater sphts makes the FX the periect rig for Amatewr, CAP or MARS
applications. Packeteers really appreciate the dedicated packet port.
“TRUE-FM" signal and almost instant T/R switching. High speed packet?
...Mo problem. Twelve diode programmed channels. 5W RF output,
sensitive dual conversion receiver and proven EASY asmmb&ﬁh pa

more for a used foreign rig when you can have one AMERICAN IIhDE

VvDC at 2-4

QRP AMPLIFIER

For a slick fittle QRP boost, use one of
the 20 Watt amplifiers. Needs only

linear for SSB. AM or CW operation,
power MOSFETs for high effieciency
and multistage low pass filter for a
clean signal. Built-in T/R relay lor
automatic switching, runs on 12-15

case set for a compiete station look.
Your choice of bands
Specify band: (QAMP-20, 30, 40, 80)
COAMP Maiching case set..

2WAY RADIO
SERVICE

MONITOR

COM-3. the world's mast popular
low-cost service monilor. For
shops big or small, the COM-3
delivers advanced capabilities
for a fanlaslic price—and our
new lease program allows you 1o own a COM-3 for less than
$3.00 a day. Features » Direct entry keyboard with programmabile
memory « Audio & transmitter frequency counter = LED bar graph
freqhuenc-,ufmw deviation display = 0.1-10.000 pV output levels »
High receive sensitivity, less than 5 uV » 100 kHz o 999.9995
MHz » Continuous !r-qu.:IEﬁEjr coverage « Transmil prolection, up
o 100 watts « CTS tone encoder » 1 KHz and external modulation

.514.95 | COM-3 2 Way Radio Service Monitor .............$2995.00

of drive for full output,

amps. Add our matching

(by you) for less. Comes complete less case and speaker mike. Order
our matching case and knob set for that pro look.
FX-50 kit (6 Meters)..................514995 FX-146 kit (2 Meters).......coceeccnrrcriresenn-9149.95
FX-223 kit (1 1/4 Meters)............5149.95  FX-440 Kit (3/4 MEIBTS)......orrrrreesesserssrsronses $169.96
CFX malching case set................. $29.95 FxM-1, ICOM/Yaesu style speaker mike .....$29.95

2 MTR & 220 BOOSTER AMPS

Here's a great booster for any 2 meter or 220 MHz hand-held unit. These power
boosters deliver over 30 walts of output, allowing you to hit the repeater’s full quieting
while the low noise preamp remarkably improves reception. Ramsey Electronics has
sold thousands of 2 meter amp kits, but now we offer completely wired and tested 2
meler, as well as 220 MHz units. Both have all the features of the high-priced
boosters al a frachion of the cost.
PA-10 2 MTR POWER BOOSTER (10 X power
Fully wired & tested ...
PA-20 220 MHz POWER BOOSTER (8 X power gain) Fully wired & tested

SX-20 20 METER SSB/CW TRANSCEIVER

Finally. a handy go anywhere rig that puts the
fun back nio ham rado. How about the DDS
synthaesizer that tunas in 10 Hz steps with
exceptionally low noise for weak signal
reception. Or. how about the built-in lambic CW
keyor that has a digital readout of your CW
speed. Perky 10 watt RF output (that's only
1125 units below 3 100 walt ng’) can be tuned

gain)

B
| 4

FOXHUNT HEADQUARTERS

Locate hidden or unknown transmitiers fast. The Foxhound direction
finder connects lo the anlenna and speaker jack on any radio receiver,
AM or FM from 1 MHz to 1 GHz. The antenna (a pair of dipole
telescopic whips) is rotaled until the Null meder shows a minimum. A
pair of LEDs indicate to tumn Left or Right. The Foxhound is ideal to use
; with a walkie-laliie. if you wish 1o transmit, go ahead, a built-in T/R
switch senses any transmitted RF and swilches itself out of circuit while
F’nu talk. It doesn't get any easier than this! We provide all parts excepl for a lew feet of 1/2 inch
VC pipe avialable at any hardwar e store for a dollar or two. Add our malching case set for a
compiete finished uni. Be the one with the answers, win those transmiller hunts and track down
those ammers. you'll do i all with your Foxhound.
Add some fun 10 your club events by having a transmitter hunt! Foxhunling 15 a Ccraze sweepmg the
nation, but many clubs are missing out on the action because they lack the experiise or time (0
develop their own foxhunt transmitter. We sel one of our most devious and sneaky engineers o the
task of designing an easy to build and use, yet highly capable Foxhunt lransmitler. A snazzy
microprocessor controller both preset and p:gg_rammatﬂe Iransmission characlenstics allowing
you 10 easiy sel the dificulty level from "begin 10 “know-i-al” The SkFox, FHI-1, 5 crystal
controfied in the 2 meter band (crystal for 146 52 included) with 2 power output of 5 walls that is
adjustable by the controller. The transmilter is programmed 1o ID in CW or add our voice option #
you really wanl lo aggravate the troops - "Ha ha, you can'l find me!” Jon the fun. get nd of those
stuffy old meetings and picnics. have a foxhunt!
DF-1 Foxhound direction finder kit ........559.95 CDF Maiching case set for DF-1 ... §14.95
FHT-1 SlyFox Foxhunt transmitter kit $129.95 FHID-1 Voice 1D option
CFHT Heavy duty metal maiching case set for FH T-1

down for true ORP operation. Included with the
SX-20 is the hand mike with handy UP/DOWN
buttons for remaote tuning of the rig while driving
— or biking — or beating. Available in both fully
assembied and fun 10 build kit form. you'll find
that the SX-20 will become your tavonte nig.

PACKET RADIO

Two new versions are available for the Commodore 64 (P-64A) or the IBM-PC (P-IBM). Easy as-
sembly NO TUNING'. Includes FREE disk software, PC Board and Full Documentation. Kit form.
P-B4A .55995 PiBM.__....... .....55995 CASECPK........ $12.95

SX-20 20 meter SSB/CW Transceiver,

fully wired, 1 yr. wamanty
SX-20 20 meter SSB/CW Transceiver Kit Form
Optional CW Audio Fitter SXCWN WT

Miniature
SPEAKER-MIKE

Fits icom,
Yaesu, Alinco,
Ramsey and
Radio Shack
ngs! Lookang for
a handy little
o speaker-mike 10
complimenl
your FX trans-
ceiver or other
ICOM  style
handie-talkie?
The Ramsey

CW KEYER

Send perfect CW. Microprocessor keyer features 4 programmabie
memories of up to 26 words each, lambic keying, dot-dash memaory,
vanable speed lrom 3-60 WPM, adjustable sidelone, keying to any ng
and fully RF1 proof. EAROM memory keeps messages up to 100 years -
you'll go silent before the key! Inciudes built-in touch paddies or use
your own. Easy assembly and matching case set available lor a nice
stafion look

CW-700 Micro keyer kil....569.95 MK Matching case set..... §14.95
CW-700WT Assembled CW-700and case 5119.95

ACTIVE ANTENNA

Cramped for space? Get longwire performance with this deskiop
antenna. Properly designed unst has dual HF and VHF circuitry and

STEREO FM SPEECH

TRANSMITTER SCRAMBLER

Descramble most scramble systems heard on
your scanner radio or sél up your own
scambled communication system over the
phone or radio. Latest 3rd generation IC is
used for fantastic audwo quality - equivalent 10
over 30 op-amps and mixers! Crystal
controlled lor crystal clear sound with a built-in
2 watt audio amp for direct radio hook-up. For
scrambie sysiems, each user has a unit for full
dupiex operation. Commumnicate in privacy with
the SS-70. Add our case set lor a fine
prolessional finish

S5-75 Scrambler /descramblerkit .539.95

Run your own Stereo FM radio station!
Transmits a stable signal in the 88-108
MHz FM broadcast band up to 1 mile.
Detailed manual provides helpful info on
FCC regs, antenna ideas and range o
expect. Latest design features adjuslable
line level inpuls, pre-emphasis and
crystal controlled subcarrier. Connects 1o
any CD or tape player, mike mixer or
radio. Includes free tuning tool too! For a
pro look add our matching case set with

on-board whip antenna C3SD matching case set............. $14.95
FM-10A Stereo transmitter kit.. $34.95 | SS-70WT Assembled
CFM Case.whip ant set_........... $14.95 | S5-70andcasesel ...................579.95

SM-1 speaker-mike is a beauty. I{'s only 1 /2
wide by 2 1/2 inches high and has a handy clip
on the back so you can easily clip it 1o your
lapel or shin, Its small internal speaker isn'
gong o break any eardrums bul is very clear
and has plenty of pop 1o be heard when wom
There's even a pck on the mike so when you
plug it in. you stil have the use of the
jack from your radio. Fits all Radio Shack,
ICOM. Yaesu, Alinco and Ramsey rigs,
SM-7 Mini-Speaker mike,

Fully assembied...................... 524,95

built-in whip antenna, as well as extemal jack. RF gain control and 9V
operation makes unit ideal for SWLs, traveling hams or scanner buifs
who need hotter reception. The matching case and knob set gives the
unit a hundred dollar look!

AA-TKH........... 528.95 Malching case & knobset, CAA . 514.95

AIRCRAFT RECEIVER

exciting aircralt
& communications—pick up planes

MICRO-MIKE CRYSTAL RADIO

World's smallest FM wireless mike. | Relive the radio past with a crystal set like your
Smaller than a Sugur cube - includin gfandfﬂ"'lﬂr built, Uses genuineg a'EnE_EWEtEl and
battery and mike. Two sets of SMT | catwhisker, Several different types of radios are buill,
Mo WE{J in case w.u are clmsylf iHEJUd"-H;‘ Elaﬂdard AM broadcast, snortwave Elﬂd
errific audio pick-up (pin drop at 5 f1) | even WW I foxhole style. To compare modern
and transmit range of 300 ft. We include | Semiconductor deteclors, we include a dicde for

the battery (watch style), electret mike cumpaﬁsqn. No snldelri required and_ we even Fme
and even a luning tool' Be a James | antenna ideas. Radio for free, get it now belfore
Bond and leam SMT too! Clinton taxes it!

EM-5 Micro mike kit $19.95 | CS-1 Crystalset kit .............ccocveneeeee.....519.95

: = smooth varacior tuning superhet
with AGC, ceramic filter, adjustable squelch, excellent sensitivity and
lots of speaker volume. Runs on 9V battery, Great for air shows or
just hanging around the airport! New 30-page manual details pilot talk,
too. Add case set for “pro” look

AR-1 kit ...... L e
Matchingcase Sel, CAR ... eerrnsssrr e @ 18D

SHORTWAVE
RECEIVER

2M
MORE
POWER AMP KITS

Easy to build power amp has 8 times
NEXT

power gain, 1W in, BW out, 2W in, 16W
MONTH’S

Fantastic recesver that captures the world

with just a 12" antenna! Can receive any 2
MHz portion from 4-11 MHz. True
superhet, has smooth varactor tuning.

out. 5W is for 40W oul. Same amp as
featured in many ham magazine articles.
Complete with all parts, less case and T-

AGC, RF gain control, plenty of speaker | R relay.
volume and runs on a 9V battery. | PA-1, 40W pwr amp kil......... — ISSUE
Fasanating Scout, school or club project, | TR-1, RF sensed T-R relay kit...514.95

provides hours ol fun for even the most
serious DXer. For the car, consider our
shortwave converter. Two switchable
bands (in 3-22 MHz range), each 1 MHz
wide—tunable on your car radio dial. Add
some interest 1o your drive home!

Shortwave recesver kit, SR1.........529.95
Shortwave converter kit. SC1 S527.95
Matching case set for SR1, CSR .. §14.95
Matching case set for SCI, CSC ...514.95

MINI KITS Oni

Ramsey carries a complete line of low cost,
easy to build, easy 1o use lunctional kits that
can be used alone or as building blocks in
larger more complex designs. Mini-kits include
audio amps, tone decoders, VOX switches,
timers, audio alarms, noise-makers and even
shocking kits! Call for our free catalogue!

DR. NI-CAD CONDITIONER/FAST CHARGER

Quit spending big bucks for replacement battery packs, rejuvenate and condition your battenes
for peak capacity. Advanced circuitry has optimized discharge belore charge to eliminate
memory effect and to condition batteries that have been poorly cared for in the past. Quick
charge rapidly brings battery 1o full charge in less than an hour-just 15 minutes for some types!
And “top-of” charge mode squeezes every last bit of energy info each cell for the absolute most
capacily. Switch-mode regulator controls constant current charge while ben? monitored by a
negative defta-V system that cuts off the last charge al the exact point of full charge-batteries
are charged, not cooked' Charges NiCads or NiMH packs from 2 1o 10 cells (easily expanded)
and current capacities up 1o 10 Amp-hours. Runs on 12 to 15 VDC. Quit cooking your battenes,
buying new packs, waiting hours for recharge, get a Dr. Ni-Cad today! Avadable in money
saving kit form or wired and tested with case at a special price. Kit builders: add our maiching
case sel for a snazzy fimish.

DM-1 Dr. Ni-Cad conditionenfast charger Kil..............commmersmsmmmsnsssssmmsressanans $49.95
CDN Matching Case BL........cccoccornmrriicrisssasesmrerersspusssnssarassssmne s v s sossi sasansins $14.95
DN-1WT Fully assembled Dr. Ni-Cad with Ca5€........ccceeeeericinnresiniinnnns $89.95

ERS CALL 1-800-4 HOBBY KITS (446-2295) ORDERS ONLY
TECH/ORDER/INFO (716)924-4560 FAX (716)924-4555

TERMS: Satisfaction guaranteed. Examine for 10 days. If not pleased return in original form
for refund. Add $4.95 for shipping, handling and insurance. For foreign orders add 20% for
surface mail. COD (U.S. only) add 55.00, Orders under 520 add $3.00 NY residents add 7%
sales tax. 90-day parts warranty on kit parts. 1-year paris & labor warranty on wired units

CIRCLE 34 ON READER SEVICE CARD




Number 7 on your Feedback card

by Bill Clarke WA4BLC

The HOFI

Antenna Switch

Quality at every turn.

Electronic Switch Co., Inc.

4343 Shallowford Road, Suite E-6
Marietta GA 30062

Telephone: (404) 518-4634

Price Class: HOF| 605—%94.95;
lightning surge protector—starts at $59.

ike most hams, | switch from
ne antenna to another on a
regular basis. Generally, my an-
tenna selections are made for
band-change reasons; however, |
also use switching as a means of
comparing one antenna to anoth-
er.
Over the past 25 years | have

switches is available with UHF or
N connectors—straight from the
switch or at right angles (a yet-to-
be-released model will have the
connectors exiting directly from
the rear plate of the switch):

Model 605: UHF connectors
Model 2005: N connectors
Model 606: UHF right-angle

gone through quite a few antenna connectors
switches. Some were made of Model 2006: N right-angle
cast white metal, while others connectors

were walfers in project boxes. A
few were of fair quality and lasted
for several years. However, most
just couldnt stand up to the con-
stant use.

Among the failures, | found that
the contacts would wear thin or
the shafts became loose in their
housings. All the switches had a
common thread: poor physical
construction. Unfortunately, they
were all expensive.

| am a believer in paying for
quality. If the price is high, the
quality should be equally as high.
The general appearance of the
product should reek of quality, the
operation should be smooth, and
the product should last indefinitely.

HOFI RF Switches

The HOFI manual coax anten-
na switch, called a “hoscha,” is
constructed of aluminum and
stainless steel. It is round, with a
large knob, and has connections
for five antennas. This one reeks
of quality.

The switching action of the
hoscha is smooth and very posi-
tive, yet requires little effort. As it
is a new product to me, | don't
know if it will last indefinitely; how-
ever, after disassembly and exam-
ination, | think it will be around for
a long time with no failures. In oth-

The outer shell of the switch is
formed by an aluminum drum with
a flat rear cover and a spun/raised
front cover containing the switch-
ing shaft. The shell thickness is
nearly 3/16°. The knob is over 2°
in diameter. The six SO-239s are
fastened to the drum with ma-
chine screws. The rear plate is
drilled and tapped for mounting
purposes.

The inner workings of the
switch consist of self-cleaning
double-knife type contacts. This
type of construction provides
long-term consistent operation,
even at high-power operations. A
positive detent provides locking
action.

Operation

The switch tested, Mode! 605,
was used to select between five
antenna, ground, and dummy
load combinations. At no time
were any problems noted; howev-
er, it is fair to say that it could take
years for problems to appear.

| should note that the switch
leaves unselected antennas
open, rather than switching to
ground. Some manufacturers do
switch all unselected antennas to
ground. When switched to
position "0,” no antenna is se-
lected and all lines are open.

er words, the MTBF (mean time between fail-  switch configurations, including remotely-con- | view this as a "non-problem” in that a direct
ure) will be measured in large increments of  trolled antenna switches. This review covers lightning strike will destroy any type of
years. only the manual version. switch. Lightning protection cannot be satis-

HOFI switches are built in Germany, a . factorily accomplished by merely swiiching to
country famous for its engineering prowess.  Cconstruction ground (or grounding an antenna through a
The company produces a number of different The manual series of HOF| antenna switch).
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Lightning Protection able for power ranges from 500 watts to 7 kW,
Note that the surge protector is not includ-

Included with the review unit HOFI| antenna  ed when you buy the switch; it is a separate
switch was a small (about 1" square) lightning  jtem.

surge protector with an SO-239 mounted on i

each end. On one side is a removable metal  Avallability

plug that allows replacement of the gas-dis- HOFI antenna switches and surge pro-
charge tube, and on another is a lug for con- tectors are available from Electronic Swiich
nection of the case to DC ground. The basic  Co., Inc., at the address above, and through
heavy-duty construction is similar to the an- many well-stocked amateur radio supply

tenna switch. The surge protectors are avail- stores. 73] =
Specifications ——
Impedance 50 ohms Hioh quality, flexible, cloth
i Quan £x1 GOy
SWH ’ Less than 1.06:1 ﬁ - c{rrered'gred and black lest leads
Insertion Loss _ Less than 0.04 dB D ® with telecom industry standard S
Upper Frequency Limit 200 MHz (500 MHz with N-connectors) “¥ way multipoint test clips on one end
Power Limits Below 30 MHz 3,000 watts and spade lugs on the other end. 5 ways to con-
2 meters 1,000 watts (1,200 watts with N-connectors) Eﬂ 5:55' 'lg‘ﬁhﬂpﬂﬂ nose for qc terminals; 2)
. ic aw for gripping sCrews, wires or lemi-
. 440 MHz 700 watts with N-connectors nais; 3) EI;natedgteiTh ar threaded or wire wrap
Isolation Below 30 MHz 50 dB terminals; 4) Cluster of small needles for piercing
2 meters 40 dB small gauge wires, 5) Large piercing needle for
440 MHz 30 dB plercing larger wires. 4 feet long. At one end of the
cord is a 1500 ohm resistor 50
that can be switched in and =
out of circuit.  CAT # TL-200 per set

ELENCO « HITACHI « B&K PRODUCTS  cavi ol Free
GUARANTEED LOWEST PRICES , J;200292-171)

AFFORDABLE - HIGH QUALITY ELENCO OSCILLOSCOPES

" JUMBO SAVINGS
JUMBO LEDS

o)

2 YEAR WARRANTY Hitachi Compact Series Scopes Liton & LTL 327C - BMM | |
= : . _ V:212-20MHz Dual Trace ______ $425 Ideal for eye-catching indicators and displays. |
' V-525 - 50MHz, Cursors _ 51,068 A recent gquantity purchase of these BIG, Bmm
et b e ot e e diameter. red diffused LEDs enables us 1o provide
V422-40MHz, DCOfiset 5849 some very special prcing 00
V-222-20MHz. DCOMset ____ $635 The leads on these devices 5 for $ =
::::h ﬂ-::.:;. D;f ijﬂ _.__.::3:: have been tnmmed to 0.325%, CAT # LED-23
a = Z,U T, WrCursar ¥ |
V-1060 - 100MHz, Dual Trace §1.549 IEEI'UII‘IE PRy CF s Jof
V-1085A - 100MHz, DT, wicursor____ §1,6085 soldering. Normally these 100 for $15.00

parts would sell for
more than twice our price.

MINIATURE D.P.D.T.
PUSH/ON ﬁUSHIG?F

Augat/Alcoswitch & MPE206N

Miniature DPDT, push/on push/off switch.

Splashproof: O-ring on shoulder and inside

movable shaft provides moisture seal

Rated 6 amps @ 125 Vac. RED 04"

diameter cap. 0.25" diameter threaded

bushing. 0.8" behind panel depth. Solder
lug terminais. UL and CSA listed.

Te dpcade - with usd ndicator

o 2 =N CAT # MPB-20
“each | 25 for $53.75 ($2.15 each) |
- Digital Muitimetar Kit Frequency Counter FLUKE MULTIMETERS

BX-730 with Traiming Course i F-122% (All Modeis Avolicbie Coll 3 T - : Fres
s139.00| By Elenco | 4. o $225.00 | scopemeter ‘MINIATURE TOGGLE
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Computer Automation
Technology’s CAT 1000 and

Number 8 on your Feedback card

by Peter J. Bertini KIZJH

Computer Automation Technology
4631 N.W. 31st Avenue, Suite 142
Fort Lauderdale FL 33309
Telephone: (305) 978-6171

Price Class: CAT 1000—$679;
CAT 300—S299;

CAT 300 Deluxe—$399.

CAT 300 Repeater Controllers

An outstanding value in a crowded marketplace.

hen my radio club, the Mt. Tom Ama-

teur Repeater Assn. Inc., decided to
upgrade our repeaters to newer controllers, |
embarked on a search for the best value and
best controller for our needs. | made several
inquiries via packet BBSs throughout the
USA, seeking comments from other repeater
groups, and was surprised at the favorable
comments and fierce loyalty of the CAT con-
troller owners, a controller which had previ-
ously escaped my notice.

A Different Breed of CAT

What makes the CAT controller stand out
from others in a saturated and highly com-
petitive market? Many things. First, price:
The CAT 1000 is the most powerful controller
in any price class. Its design is a year old,
and thus it uses the latest in technology. We
have found the people behind the CAT prod-
ucts to be extremely attentive to our needs
and problems. Software upgrades, which
simply require that you swap out an EPROM
chip on the controller with the latest revision,
are periodically released—usually without
charge to CAT owners.

| had the opportunity to beta test a CAT
300, and this review will cover that controller
as well. But, since the CAT 300 is a scaled
version of the CAT 1000, | will deal with the
CAT 1000 first, and then briefly cover the dif-
ferences between the CAT 300 and CAT
1000 controllers. It would be almost impossi-
ble to cover in great detail what these con-
trollers can do, so this review will be limited
to a brief synopsis of their main features.

Control Channels

The main control functions of the CAT
1000 are broken down into eight zones with
eight control channels in each zone, for a to-
tal of 64 off/on commands. The zones break
down the commands into logical groups of
eight commands each, dealing with au-
topatch, repeater, etc., control.
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Voice Messages

A 40-position voice message table permits
storage of synthesized voice messages con-
structed from the 475 word and sound effect
vocabulary. Time variable selections are also
offered. Up to 31 "words” from the vocabu-
lary list may be stored in each table location.
The digitized voice vocabulary uses the lat-
est Texas Instruments voice set, and sounds
noticeably better than the first generation Tl
version used by many other makes of con-
trollers. Digital Voice Recorder (DVR) track
selections may be used in the voice mes-
sage coding, permitting voice tracks to be in-
termixed with the synthesized messages.
More on the optional DVR unit later. Included
in the 475-word vocabulary table are also
codes for courtesy tones, DTMF tones, the
16 DVR tracks, CW IDs, and control of the
eight user input and outputs provided on the
CAT 1000.

The Scheduler Is Included

A 60-position scheduler is included. The
scheduler may be set to control various re-
peater functions at preset hours, days and
months, and may be preprogrammed for spe-
cial events a year in advance. Besides being
able to control the zone channels, the sched-
uler can fire selected voice messages, DVR
tracks, macro commands (more on these lat-
er), paging tone groups made up from Mo-
torola two-tone sequential paging tones, and
DTMF tones groups from respective 40-posi-
tion tables.

Software pointers enable the programmer
to select whether scheduled events (includ-
ing macro or memory file loads, etc.) occur
based on repeater usage. For example, you
may elect to have a scheduled hourly—but
lengthy—club bulletin skipped over if the
scheduler command is set up to do so when
the repeater is in use. On the other hand, a
scheduled "must go!” net announcement,
macro or memory file swap maybe pro-

grammed to occur regardless of whether the
repeater is in use.

Macro Commands Link Operations

The macro commands allow several oper-
ations to be combined together. Each of the
40 table positions is given a control number
(up to seven digits) that can be initiated ei-
ther from the repeater or control receiver in-
put via DTMF commands, or the macro may
be initiated by the scheduler to perform a se-
ries of tasks at certain times, or by the action
of one of the eight user inputs. Up to 10
macros may be included in a macro string,
including the ability to cascade macros by
calling another macro set as the last com-
mand.

Control Security

The CAT 1000 employs two DTMF de-
coders. Control may be done via the repeater
input, but one decoder is used only for con-
trol commands entered via either the UHF
control receiver or telephone. Telephone con-
trol takes priority over the UHF control input.
All of the user functions, and control operator
passwords, macro control codes, autopatch
codes, etc., are easily changed and may be
set up to seven digits in length.

A control operator password is needed to
change or to read back the status of the
channels in any of the eight zones. An uniock
code is needed io “enter” the controller to do
more involved programming, such as chang-
ing passwords, patch codes, or programming
the macro, scheduler, autopatch, voice mes-
sage, DVR or other tables.

Control operators can access the CAT via
telephone, the repeater input, or through a
UHF receiver link for DTMF programming. A
300 baud onboard modem allows accessing
the controller through your home computer
for single-line command edits. Using the op-
tional editor program ($39), the complete set
of eight DOS files can be edited at home and
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Photo A. The CAT 1000

uploaded (or downloaded from) to the CAT
1000. Modem access is password-protected.
An on-site 4800 baud RS232 jack is provid-
ed. All CAT 1000 RAM memory is stored in a
nonvolatile Dallas time and 64k memory
chip.

Control operators, besides having the abil-
ity to easily edit the scheduler, macro and
other tables, can also check the contents or
status of any of the tables, timers, zone
channels, auto dialer numbers, etc. in a vo-
calized format!

Memory Files

An extremely powerful ability of the CAT
1000 is the ability to recall any of eight pre-
programmed memory files into active memo-
ry. The memory file loaded into active memo-
ry can be easily changed and restored in its
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repeater controller board.

new configuration. Memory files maybe re-
called by repeater users, if so permitted to do
so, or via scheduler or macro command
strings. New memory files can be created
from scratch in active memory, and then
stored to the appropriate memory file. Each
memory file can give the repeater an entirely
new personality—each memory file contains
a unique setup for the 64 control channels,
18 repeater timer values, and the 25 control
codes governing the autopatch, control oper-
ator codes, speed and emergency telephone
dialers. The “loading” of a memory file to ac-
tive memory is completely transparent to the
repeater users when it occurs.

Courtesy Tones

Courtesy tones are made up of from one
to three sequential tones. The frequency, du-

ration and spacing of the tones are se-
lectable, and you may store the values for 10
different courtesy tones in a special table.
Each of the 10 table positions is assigned a
value in the 475 “word" vocabulary listing.
The link or remote base COR has its own
unique courtesy tone.

IDs

Two CW IDs are included. One will auto-
matically execute if someone attempts to talk
over one of the synthesized voice |ID mes-
sages. The CW IDs may be selected as the
primary IDs if so desired. Six different voice
IDs may be preset and stored in voice mes-
sage tables one through six. DVR tracks may
be used as voice IDs in any of the six voice
message slots allocated for these positions.

The Autopatch

The autopatch may be run open, or closed
and protected with up to a seven-digit access
code. A 20-position phone number lockout
table is provided, and with the ~ wildcard all
four- and three-digit numbers (s«x, «ass)
may be locked out. Another 20-position area
code lockout table is provided, and again the
* wild card may be used to expand the lock-
out features. For instance, entering 9+« in
this table would lock out all area codes be-
ginning with the digit nine. The autopatch will
vocalize the phone number entered in a
manual autopatch operation, unless the fea-
ture is disabled.

Up to 10 emergency speed-dial numbers
may be stored, and up to 300 membership
phone numbers maybe stored in three
groups of memory. Each memory dialing po-
sition also can be used to store and vocalize
what is being autodialed; for example, the
controller would say "autopatch, K1ZJH" if
that information was stored along with my
phone number in memory. Each of the three
groups of 100 sets of telephone memory, and
access to the emergency speed dial, can be
protected by unique access codes. Reverse
autopatch is available, last number redial and
DTMF regenerated dialing or pulse dialing is
also available.

User Inputs and Outputs

The CAT 1000 has eight inputs and out-
puts. The inputs look for a positive-going
transition, and may be programmed to exe-
cute macros, voice messages, file loads, us-
er outputs, or other controller actions when
activated. The input signal levels are TTL,
CMOS or supply voltage compatible. Eight
open collector outputs are provided to control
on-site equipment.

Other Features

DTMF muting, DTMF windows, DTMF
pad test, time of day request and grand-
father clock, and DTMF paging regeneration
are other features of the CAT 1000. The
repeater may be put into either/or DTMF or
CTCSS access, with a programmable
window for open access once either is de-
tected. The ARRL LiTZ emergency alert is
supported.
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The DVR

The digital voice recorder has 16 soft-par-
titioned channels with up to two minutes of
total recording time and is an option. Serial
card #2 must be installed on the CAT 1000
for the DVR option. The serial card costs
$59, the Ming DVR unit is $99, and the inter-
connecting cable is $20. Serial card 2 will
supply eight additional user outputs.

Other Options

C3l, Inc. makes accessories that support
the CAT controllers. One is an audio delay
board (Model ADB, $94.95) that will delay
the incoming receiver audio up to 150 mS.
This will mask the first blip of a DTMF tone,
and also eliminates the repeater squeich tail
noise burst. Another C3l product is their APM
board, an audio processor which sells for
$43.25. The APM board allows the repeater
operator to tailor the repeater audio re-
sponse by either enhancing or reducing the
high and low frequency passbands. C3l also
provides optional enclosures for the CAT
1000. These items are available factory-
direct.

Remote Base Operation and Linking

The CAT 1000 will fully support multiple
radio VHF/UHF remote bases or links
through a Doug Hall interface. Link serial tun-
ing is available through serial card #1 when

installed. Forty preset link frequencies can
be stored in memory. Frequencies may be
stored in BCD format. The CAT 1000 is also
an HF remote base controller, and will direct-
ly interface to and provide full control over
either the Kenwood TS440 or Yaesu 767GX
HF transceivers.

CAT 1000 Manual

The CAT 1000 manual is complete, al-
though the beginning user will most likely be
lost trying to figure out all the features of his
new controller. The problem is that the CAT
1000 is so powerful it is impossible to fully
learn it without playing with it for a few weeks
and learning as you go. There are usually
several ways one can program the controller
to do various tasks, due to the programming
power offered by the scheduler and macro
commands. Programming examples given in
the manual are complete, but in my opinion a
training section is badly needed to help one
get started. However, should problems or
questions arise, the factory telephone sup-
port is without eqgual.

Interfacing the CAT controllers to an exist-
ing repeater is a simple and painless task.
All external connections to the outside world
are done through 25-pin connectors, which
include internal EMI filtering. Complete
turnkey repeater systems incorporating the
CAT controllers are available from Maggiore

Electronics Labs (see the sidebar).

CAT 300 vs. CAT 1000

The biggest difference between the
models is the ability to support links, cross-
band repeaters or remote base operation.
The CAT 300 does not support these fea-
tures; for a budget-minded club not needing
them, it is a top-notch choice. The base price
of the CAT 300 controller is $299. With the
optional clock and scheduler the CAT 300
Deluxe costs an additional $99. There is no
modem, RS232 jack, or DTMF or paging
tones available in the CAT 300. But, the CAT
300 does include a full-featured autopatch
with 100 speed dial and five emergency dial
locations. 73]

Peripheral CAT Support Products:

C3l, Inc.

406 North Pitt Street
Alexandria VA 22314
(703) 684-1382

Turnkey Repeater Systems Using the
CAT Controllers:

Maggiore Electronic Labs
600 Westtown Road West
Chester PA 19382

(215) 436-6051

Sell your product in 73 Amateur Radio Today. Call Dan Harper today at 1-800-274-7373.

» 1/4\ stub protectors ring with lightning energy?
» which material shields lightning’s H field?

» dc continuity RF protectors don’t work?
» why single point grounding works hest?
» ahout latent equipment damage?

FREE - join 25,000+ readers and
learn from The Leader in
Lightning & Grounding Solutions

" KPolyPhaser-|

CORPORATION -

(702) 782-2511 M FAX: (702) 782-4476 W 2225 Park Place Il P.0. Box 9000 M Minden, NV 89423-9000
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by Michael Jay Geier KBIUM

The Yaesu FT-11R

Miniature HIT

or several years now,
' ham walkies have been
~ = evolving slowly, each new ra-
. & dio just a little smaller and a
litte more sophisticated than
the last model. Suddenly, all
kinds of very small rigs have
appeared, heralding a new
generation. Evolution has
given way to revolution, and
the new FT-11R is a remark-
able example of the trend.

Basics

Like most of the offer-
ings from the Big Three,
this radio does everything
under the sun. In addition

............
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Tiny gets terrific.

to the now-standard autodialer memaories,
generous memory capacity (150 of them!),
CTCSS encode (decode is optional) and digi-
tal paging features, this diminutive pocketful
incorporates a few new goodies: alphanumer-
ic labels for each memory, message paging,
and knobless volume and squelch adjust-
ment.

With the supplied 4.8-volt battery, power
output is 1.5 watts, which is less than you
usually get with full-sized HTs but in line with
many other miniature rigs. It should be
enough for most repeater operations. But, if
you need more power, higher-voltage batter-
ies will get you all the way up to 5 watts out,
which occurs at 9.6 volts DC input. And, you
can get an AA-cell holder, so you'll never be
out of power in a pinch. Naturally, the rig will
get bigger with a larger pack hanging out the
bottom. Although the radio is rated up to 12
volts, that really means 12 volts in this case,
not 13.8 to 15 as is commonly found with car
power. Consequently, there is no direct DC
input jack; a special adapter is required to run
this radio from your car's electrical system or
an external supply. The adapter is pretty slick,
though—it's a cradle which includes an 11-
volt regulator and a cooling fan. Most of to-
day's HTs will put out & watts, but they'll get
so hot you can't hold them. The fan should
keep this one a lot cooler. By the way, most of
the new mini-rigs are limited on how high an
input voltage they can accept, and few can
take direct car power. Like this HT, they use
power FET transmit final amp modules, which
are very efficient at low voltages but just can't
tolerate the higher voltages.

This baby is smalll At about 4" x 2-1/4" x
1%, the whole thing fits into the palm of your
hand. Many of the small radios increase their
total internal volume by being somewhat
thick. Not this one; its one inch is about the
slimmest depth I've ever seen on any HT.

The front of the rig has a fairly large dis-
play, a BUSY/TX LED, an 18-button keypad,
and two more buttons for controlling the vol-
ume and squeich. All 20 of the buttons are
large and have good tactile feedback, and
they're all backlit by green LEDs, along with
the display. Also, there's a lever which lets

Number 9 on your Feedback card

Yaesu U.S.A.

17210 Edwards Rd.

Cerritos CA 90701

Price Class: 1-5 wati—3$369;
5 watt—$389

you lock the rig's controls to prevent acciden-
tal operation. On the side are the usual rub-
berized PTT, lamp and monitor buttons. The
power on/off button is electronic and is locat-
ed there, too. On top are the antenna connec-
tor, the mike and earphone jacks, and the dial
knob. That knob is the only one on the entire
rg!

The antenna is exactly the same length as
the radio, which is convenient for stuffing the
whole works into a little calculator case or
something similar. The duck is very stiff,
though. But it works fine.

The included 600-mAh nickel-cad pack fits
very securely on the back of the radio, which
is a stark contrast to some of the other new
mini-rigs with “nesting”-style batteries.
There's no way you could accidentally cause
this one to fall off. In fact, even deliberately
pulling it off requires some effort.

The Goodies

The most impressive new feature is the
memory capacity. In normal, numeric readout
mode, you get 150 memories, which is great
because this radio makes a dandy VHF scan-
ner, too. Actually, as delivered it only covers
the 2 meter ham band. But, with a simple se-
ries of button presses, which are described in
the manual, coverage increases quite a bit, to
110-180 MHz receive, with an AM detector
automatically engaged below 136 MHz for
easy listening to the aircraft band. Transmit is
still limited to 144-148 MHz, though. Natural-
ly, MARS/CAP mods are available for permit
holders.

You can also choose alphanumeric mode,
which lets you label each memory with a six-
character name. In this mode, memory ca-
pacity is reduced to 75, but who really needs
more than that on a single-band HT? The al-
pha mode is great if you live near lots of re-
peaters or travel a lot. No longer do you need
to remember that 145.470 is downtown and
146.850 is west. Just call them DWNTWN
and WEST!

Along with the now-common but rarely-
used DTMF squelch, this radio offers mes-
sage paging. In this mode, you can send and
receive up to 10 sets of six-character mes-
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sages. You can also store up to 10 of these
for future transmission. The last 10 received
are stored for your later perusal. There's no
mention of whether or not another message-
paging-capable rig is required to send you
messages. If not, that would let you be paged
by anyone with a DTMF pad. Either way,
though, this scheme, like all DTMF schemes,
has very little usefulness in the U.S. because
most repeaters won't pass DTMF tones; they
deliberately block them to prevent jammers
from decoding autopatch codes.

Where the alphanumeric system really
shines, though, is in its application to the au-
todialer. Yep, each autodial memory can be
named. This is seriously handy. Many times
I've entered phone numbers into my rig, only
to forget later whose they were. That
won't happen with the FT-11R. After all,
who can forget names like “Mom,” *home”
and “Jim"?

In addition to all the memories, there
are two VFOs, A and B, and every mem-
ory can be tuned like a VFO. The memo-
ry management scheme is essentially the
same as on all the Yaesu HTs since the
FT-411, and it's perhaps the simplest, best-
developed system in the industry. Unless
you've never used any HT before, it won't
take you very long to master the major fea-
tures of this radio.

| was initially thrown that such a full-fea-
tured rig didn’t include automatic repeater
shift. Then | discovered that it is there, but
you must turn it on. Unlike most HTs which
offer it, this one's default settings leave it off.
It's no big deal, though; you just turn it on
once and forget it.

Who Needs Knobs?

What happened to the volume and squeich
knobs? On this radio, both functions are con-
trolled by two buttons on the front panel.
Pressed alone, they turn the volume up and
down. If you press the function button first,
they adjust the squelch. On the display, a little
vertical bar graph shows the current setting. It
seemed odd at first, ‘but | soon found | really
liked this idea. There's no way the settings
can get disturbed while the rig rides along in
your pocket, purse or briefcase, and the bar

prefer, though, you can set the dial knob to
duplicate the functions of the volume/squeich
up and down buttons. But once you do that,
you can't use it to tune the rig or select mem-
ories anymore; you must use the up/down
tuning buttons (which are not the same as the
volume/squelch up/down buttons).

On The Air

The receiver is very sensitive and particu-
larly selective. There's no mistaking when
youre 5 kHz off, because the audio gets so
distorted you can't stand to listen to it. That
suggests that the IF filtering is extra-sharp.
Also, a glance at the schematic reveals a
front end with several stages of voltage-
tracked tuning, which should really help re-

“ .. for a ‘drop in the
pocket and go’ handheld,

this is the best one I've seen

yet! It’s a real winner...”

duce intermod, at least as far as a tiny radio
with no large front-end filters can. The re-
ceive audio is fairly good as long as you keep
the volume down. Included in the box was a
little slip of paper noting that the audio will
distort if played at high volume levels. In truth,
it distorts even at moderate levels. The intelli-
gibility is still good, but I've heard other radios
in this size class which sounded significantly
better.

The transmit audio, though, is wonderful. In
fact, it's even noticeably better than the al-
ready-good audio on my bigger HT. There's
no obvious microphone hole, so | was worried
at first, thanks to a previous experience with
another rig which used a hidden mike. But
this one works like a charm, however they're
getting the sound to the mike element.

The Documentation

The radio comes with a full schematic, and
the manual is very well written. | would point
out, however, that the section on CTCSS
makes it sound as though the optional FTS-
26 tone module is required for any CTCSS

useful part, is standard; only decode requires
the module. A plasticized-paper “cheat
sheet” booklet is provided, and it's quite de-
tailed. In keeping with the size of the radio it-
self, the booklet is very small, so you will be
sure to put it in your wallet or purse.

What | Liked

There's a lot to like in this little gem. It's re-
ally small, it works well and it's easy to use.
The alphanumeric memory and autodial sys-
tems are very handy. The rig is quite solid,
despite its comfortably light weight. The dis-
play is large and shows lots of information, in-
cluding the final zero on the frequency. Even
with the alpha mode engaged, the memory
capacity is more than generous, and there
are two sets of subband limits provided
for versatile scanning.

The battery is charged by snapping it
into a little stand, which then plugs into
the wall charger. Cleverly, this stand lets
you insert the battery with or without its
being attached to the radio. So, unlike
with many mini-rigs, you can use this ra-
dio with another battery while the first is
charging. To me, that's essential.

What | Didn’t Like

The few nit-picks | have on this radio are
pretty minor. The receive audio could be im-
proved. Also, the viewing angle of the LCD is
unusually sharp, requiring you to look from
above the radio. Especially at night with the
lamps on, you can't see the display from be-
low, and it looks washed out even when
viewed straight on. Finally, the lamps don't
stay on just because you keep pushing but-
tons; they go out after about five seconds
anyway. You can, however, lock them on,
which is great for base or mobile operation
with an external power supply.

Conclusion

If you want a really small HT, check this
thing out. If | were contemplating using one
radio for base, mobile and HT operations, I'd
probably select something bigger with direct
DC input. But, for a “drop in the pocket and
go” handheld, this is the best one I've seen
yet! It's a real winner, and I'm not looking for-
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SCARED OF THE CODE?

IT'S A SNAP WITH THE ELEGANTLY SIMPLE
MORSE TUTOR ADVANCED EDITION FOR
BEGINNERS TO EXPERTS—AND BEYOND

Morse Code teaching software from GGTE is the
most popular in the worid—and for good reason.
You'll learn quickest with the most modemn teaching
methods—including Farnsworth or standard code,
on-screen flashcards, random characters, words and
billions of conversations guaranteed to contain every
required character every time—in 12 easy lessons.

Sneak through bothersome plateaus in one tenth of
a word per minute steps. Or, create your own drilis
and play them, print them and save them to disk.
import, analyze and convert text to code for addition-
al drills.

Get the software the ARRL sells and uses to create
their practice and test tapes. Morse Tutor Advanced
Edition is approved for VE exams at all levels. Morse
Tutor is great—Morse Tutor Advanced Edition is even
better—and it's in user selectable color. Order yours

today.

Make and receive phone calls from your mobile
rig or handie-talkie with your own personal
autopaltch. Connection is easy — just hook-up 10
the mike and speaker jacks on your base station
rig and plug into the phone line! Complete control
is assured through touch-tone access codes that
you set and change al will. Long distance toll
access is controlled by special code that you set,
preventing fraudulent usage. All programmable
codes and set-ups are stored in special non-
volatile memory immune to power failures.
Repeater owners use the SDP-600 as well for
reliable and solid repeater autopaltches. Power
required is 12 voits DC at 100 MA, Experience
the freedom of owning your own autopaich, on
you own frequency, to use when and as you
wish. The SDP-600 is made in the USA and
carries a one year warranty.

SDP-600 Personal Autopatch, lully wired .-.--..5249.55
SDPA 12 volt powersupply unit.......................511.95

j‘Com Tramﬂuer l:nnl:rnl
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For all MS-DOS computers (including laptops).
Availlable at dealers, thru QST or 73 or send $29.95
+ $3 S&H (CA residents add 7.75% tax ) to:
GGTE, P.O. Box 3405, Dept. MS,
Newport Beach, CA 92659
Specify 5% or 3% inch disk

(price includes 1 year of free upgrades)
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The Challenge of

1750 Meters

750 meters is a hobby, just like amateur

radio. In fact. it is much like old-time
amateur radio; it separates the men from the
boys! In the early days of radio, hams built
their own equipment, and most operators did
not even have licenses. 1750 meters 1s still
true to that theme: “No license required, on-
ly skill desired.”

Unfortunately, 1750 meters is a noisy,
sometimes crowded, band filled with carri-
ers and modulations. Well, guess what?
Many of those carriers and modulations are
European long-wave broadcast stations DX-
ing over the Atlantic, and perhaps that code
you hear in the background is actually a
Lowfer sending his ID beacon. FCC rules
limit transmitting antenna length to 50 feet
and DC input to the PA to | watt. Even with
these restrictions, surprising distances via
ground-wave propagation occur regularly.
Using a common noise blanker, audio filter,
or even a phase-canceling device, an opera-
tor can clean up the band of light dimmers
and power line noise that often can be dis-
couraging. Simple receiving antennas such
as an active whip or loop placed in a clear
area and using a “virgin” ground (a separate,

No license required.
by David Curry WD4PLI1/6

isolated ground that carries no power-line
noise) can provide unimpeded reception.

Considering that communications tech-
nology has become so advanced, there is no
reason why you can’t enjoy the fun and
challenge of 1750 meters just because the
major ham manufacturers didn’t include it in
their rigs. Build your own radio, perhaps
with a friend, and get on the air; it’s that
simple. You will find that you have more to
talk about than the weather, and you'll share
in the amazement of how a | watt signal can
travel hundreds of miles under good condi-
tions. Many hams can use their preexisting
vertical ham antenna for 1750 meter opera-
tion using a loading coil at the base of the
antenna. Most 160 meter antennas are ideal
for work on 1750 meters.

1750 meters was originally set aside by
the FCC as a frequency range for garage-
door openers back in the early "60’s, but as
time passed, experimenters (many of them
hams) found surprising success despite FCC
limitations. These “experimenters” are re-
ferred to as “Lowfers,” and are on virtually
any day of the week. | can hear two or three
of them on my TS-4308S, loud and clear,

from as far away as San Diego, 150+ miles
away from my Burbank, California, QTH. In
Hawaii, using a portable loop antenna, Shel-
don Remington received Lowfer beacons Z2
and later H2, both located in California, over
3,000 miles away! SSB, AMTOR, RTTY,
and packet have all been used successfully.

Design

Described here is a simple “introductory™
CW two-way radio for 1750 meters. Anten-
na dimensions for 1750 meters can be found
in 73 Magazine, September 1991, in “Dual-
Band Vertical” (for 160 and 1750 melers).
page 38. Also of interest is “Noise Reduction
Using Broadband Active Whip Antennas,”
73 Magazine, October 1992, page 38.

Please note Figures | and 2. The front-end
preselector uses a tunable two-pole Chevy-
chev bandpass filter to reduce unwanted sig-
nals, such as GWEN (Ground Wave Emer-
gengy Network). The direct conversion re-
ceiver i1s an uncomplicated design using the
NEG602 chip. The NE602 Colpitts VFO pro-
vides the frequency reference for the trans-
mitter section. The VFO can be PLL-con-
trolled externally, facilitating CCW (Coher-
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Figure 1. Block diagram.



PC HF FASCIMILE -9 $99

u aree iue LIII Visplay J||:'I l“tm !1||h

= S

AR NN, i::..__.-j:.-l;-_i

1

o .
N OW under Wmdows or DOS

PC HF Facsimila is a simple, yet comprehensive shortwave fax system for the IBM PC and compatibles. It in-
cludes an FOK demodulator, advanced signal processing software, lutorial cassette, and complete reference
manual. With your PC and S5B reveiver gatting FAX is a anap. Hare are just soma of the features

Grayscaies on all Popular Printers
Woridwide Broadcast Schedule
Woridwide Frequency Listing
CGA HGAEGA VGA A& Super VGA
Time Lapse Frame Looping

Slide Shows

Programmabile 1OC & Line Rates

Mouse oF Manu Driven

Unattended Operstion

Easy Tuning Decilloscope

Start/Stop Tone Recognition

Up to 256 Levels

Single Scan per Line with EMS Memory
Programmabile Colorization

Brightness and Contrast Control
Transmit Option Avaiiabile

image Zoom, Scroll, Pan, Rotation NAVTEXT & RTTY Option Available

Call or write for our free catalog of products. Viea & MasterCard welcome.

Software Systems Consulting
615 S. El Camino Real, San Clemente, CA 92672

Tel.(714) 498-5784 Fax.(714) 498—-0568
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PERFORMANCE
AND VALUE
WITHOUT COMPROMISE

KRP-5000
REPEATER

2 METERS-220-440

The first choice in
Transmitters - Receivers
Repeaters
Hepeater Controllers
Fower Amplihers
Voice Mail Systems

THE POWER STATION

The POWER STATION is a 12V x 7 AmpHr gel-cell
, battery complete with voltmeter, wall charger and a
cord for charging via automobiles. It will power most
HT's at 5 Watts for 2-4 weeks (depending upon how long-winded you
are). Also VHF, UHF, QRP, or HF mobiles such as the KENWOOQOD TS-50
(at 50W). There are no hidden costs, all you need is your mobile, HT
power cord or cigarette lighter adapter.

The POWER STATION provides 12V from a cigarette plug and has two
recessed terminals for hardwiring. A mini-phone jack with regulated 3V,
6V, or 9V output can be used separately for CD players, Walkmans, etc.
THE POWER STATION can be charged in an automobile in only 3 hours,
or in the home in 8 hours. The charger will automatically shut off when the
battery is completely charged, so you can charge it even when it has only
been slightly discharged, (unlike Ni-Cads that have memory). Our charg-
ing circuit uses voltage sensing circuitry, other brands are timed chargers
I which always charge the battery a full cycle, this damages their battery
and shortens its’ life if it only needs a partial charge. The POWER STATION
has a voltmeter that shows the exact state of charge of the battery, not
| worthless idiot lights that tell you “"YOUR BATTERY IS NOW DEAD.” The
voltmeter can even be used to measure voltages of other sources.

To order, send check or money order for $49.95 +
$8.50 for shipping, along with your shipping address
and telephone number to:

Joe Brancato

THE HAM CONTACT
P.O. Box 3624, Dept. 73
Long Beach, CA 90803.

CA Residents Add B 1/4% Sales Tax. Alaska, Hawaii, and Candian
Residents, please send U.S. Money Order & $17.10 Shipping.

If you wish more information please send a SASE 1o the above Address. For
COD orders, call (310) 433-5860, outside of CA Orders only call (800) 933-
HAM4 and leave a message. Dealer Inquires invifed.

-
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s CONNECT TO FREQUENCY COUNTER AND/GR PLL
snn EXTERMAL PA CURARCNT METER

EEE TO ABL OR EXTERWAL AUDIO AMP

ent Continuous Wave) operation.

Noise is always a problem at these fre-
quencies so two noise limiters are included
to provide very effective limiting of high-
amplitude man-made noise and static. A
shunt limiter followed by a series limiter is
used in this design, and this is superior (o
most designs found in commercial and mili-
lary receivers. Audio filtering is included,
with variable frequency and bandwidth con-
trol for precise filtering of the desired signal.

Ample audio output drives headphones
and most speakers. This rig is capable of
providing over 100 dB of gain with virtually
no power supply hum. The transmitter sec-
tion samples the VFO using a simple logic
circuit. controlling the duty cycle and the
keying of the amplified signal. The signal
then drives a class E power output stage.
This class of service is a very efficient 96%.
Many thanks go to Mark Mallory for his ex-
cellent research into efficient class-E ampli-
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Figure 2. Schematic.

fiers and for sharing his information.

The transmitter section lends itself as an
excellent beacon transmittier. Simply apply
the beacon message to the code key input for
reliable beacon transmission. As you proba-
bly know, purchasing components these
days can be expensive: this was a major con-
cern during the design of this project. All
parts are “off the shelf.” with the ordering
part number given.

Beware: Simple “one-transistor”
transceiver designs just do not work on 1750
meters. Don’t be fooled!

Construction

Please note the component layout (Figure
3). You will notice that several component
leads are soldered directly to the component
side of the circuit board. This provides the
ground connection for these components.
When this occurs, be sure to solder the com-
ponent lead to the ground plane and on the

solder side. Note that capacitors are disc-
shaped. while electrolytics are round and
have the polarity marked. Transistors are
designated by the half-moon shape. or round
with a key. ICs are rectangular. with the “U”
mark at the end.

I recommend soldering the ICs first. No-
tice that some pins must be soldered on the
component side.

Next, solder transformers T1, T2, and T3.
Dab some solder on the side of the trans-
former and ground plane to ensure a good
ground.

Install all the capacitors, followed by the
variables C1 and C10. CI and C10 should
be installed so that the side with five leads
goes through the circuit board. Pull the leads
firmly and bend at a 45-degree angle to hold
while soldering. Note the small horizontal
lead sticking out on the side of Cl and C10.
Solder a wire [rom that lead through the hole
in the circuit board under it.



COMTELCO 'NousTRIES

Use
Dual Band
Mobile Your
Antenna
140 MHz, 440 MH=z
:  MAGNET MOUNT $21.95 Reader
150 watt 12ft. RG58 + connector .
’ PERMANENT MOUNT  $23.50 | Service
with NMO/TAD mount 17ft RG58

BNC or PL259 connector ‘

i DBD2 DUPLEXER $49.00
UHF connectors 87 leads
‘ Add 3.50 S&H

Card
l
o SR op JOGT

501 Mitchell Rd., Glendale Hts., IL 60139 y Our
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Advertisers
20th ANNUAL
CLEVELAND HAMFEST AND Want
COMPUTER SHOW

To

September 25, 1994 8a.m. to 2 p.m.

Cuyahoga County Fairgrounds, Berea, Ohio Hear
"HT-per-hour” Prize-a-thon From
Forums (Digital Radse, ARRL, DX)
Outdoor Flea Market - Indoor Vendors You!

VE Exams

Information: (800) CLE-FEST
Cleveland local: 999-7388

- Packet Radio -
Portable & Affordable!

% Simple Installation
% No External Power
% Smart Dog™ Timer
% Perfect For Portable
* Assembled & Tested
* VHF, UHF, HF (10Mm)

Model BP-1
Packet Modem
Made in U.S.A.

Whether you're an experienced packeteer or a newcomer wanting to
explore packet for the first time, this is what you've been waiting for!
Thanks to a breakthrough in digital signal processing, we have
developed a tiny, full-featured, packet modem at an unprecedented
low price. The BayPac Model BP-1 transforms your PC-compatible
computer into a powerful Packet TNC,
capable of supporting sophisticated features
like digipeating, file transfers, and remote
terminal access. NOW is the time for YOU
to join the PACKET REVOLUTION!

i Grants Pass, OR Kty fials
Incorporated T E >

(503) 474-6700 :
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“FIBERWHIPS”

MONO BAND WITH HFA-COM
5 Pack Consists of 75, 40, 20, 15, 10 Meter Whips in One Pack I !

Model/Mtr MHz

HFA10 28.0-29.7
HFA15 21.0-21.45 1
HFA20 14.0-14.35
HFA40 7.0-7.3
HFA75 3.5-4.0

» HEAVY GALY:E = NICKEL CHROME = BRASS FITTINGS
* 250 WATTS POWER = APPROX. 8’ LENGTH = AVAIL IN BLACK

*69.50 »« s a

Single Whips Available................ $17.75

“THE BLACK BOA”

MODEL TRI-401B

™ & M '3 0

HFA-COM

Specifications

® 3 True 5" Magnets

* 500 Ib. PSI

* 3/8 x 24 Mount

e 17" RG58 with PL-259
* [12x 12 x 12 Footprint

| $44.02 c..

+356.00 S&H (5C Residenis Add 5% Sales Tax) Check in Advance or C.0.D.

ASA

PO Box 3461

Myrtle Beach, SC 29578
1-800 - 722 - 2681

100%

Guaranteed
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12€ch Annual
Ua. Beach HamfFest

& Camputer Fair-

ARRL Roanoke Division Convention
Sept. 17 & 18, 1994

Major Commercial Exhibitors,

Dealers & OUrganizations

Amateur Exams & Upgrades

DX & Technical Forums

Computer Hardware, Software

and Accessories

Plenty of Free Parking

Held at the Va Beach Pawiion e ——
Talk In on 146970

e e e e NN

General Admission Tickets

$5 In Advance - $6 At the Door
Tickets Good Both Days!

HamFest Information Line
1-804-HAMFEST Q

Tickets Exhibitor Information
Manny Steiner K4DOR Lewis Steingold W4BLD
3512 Olympia Lane 1008 Crabbers Cove Lane
Va. Beach, VA 23452 Va. Beach, VA 23452

Send SASE - Checks Payable To TRC!, Inc
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MF J-949E Deluxe 300 Watt Tuner

More hams use MF J-949's than any other tuner in the world!
Why settle for an imitation when you can have the real thmgf’

In Stock at ham dealers
everywhere!
Pick one up at your favorite dealer --
no shipping, no waiting, no hassles

MI-J-949E

$ 1 3995

Call your dealer for your best price

Includes FREE AC adapter
for meter light

More hams use M I]-949's than any
other antenna tuner in the world!

Why? Because the world’s leading tuner
has earned a worldwide reputation for
being able to match just about anything.

MFJ-949's have been highly refined
and have years of proven rehability -- all
from the world's most trusted name 1in
antenna tuners.

Now the latest MFJ-949E gives you
even more features and more value than

ever atl a new lower price.
Every MFJ-949E comes

e =" = .

MFJ DELUXE VERSA TUNER II

ANTE ML
SELECTOR

lets you select two coax fed antennas,
random wire/balanced line or built-in
dummy load for use through your

MFJ-949E or direct to your transceiver.
ME]J's Cross-Needle SWR/Wattmeter

1s always active for monitoring forward
and reflected power and SWR.

QRM-Free PreTune*

MEJ's QRM-Free PreTune* lets you
pre-tune your MFJ-949E off-the-air into a
built-in dummy load without causing QRM.

Pre-tuning into a dummy load makes

TRANSEITTER

T e

MLA T O SELECTORN

longer lasting finish anywhere.

Detailed logging scales and legends
are permanently silk screened on a real
aluminum front panel and back panel --
1t's not merely a plastic decal or glued-on
paper strip that can peel off.

Superior construction -- MFJ-949Es
use Teflon® insulating washers, counter
sunk screws for meter bracket, real
binding posts, wing-nut for ground post.

No Matter What Guarantee
Every MFJ-949E is

with . . . proven reliability
... MFJ's famous one year
No Matter Whar
unconditional guarantee . . .
first-rate performance . .
unbeatable quality. Plus,
you get the very best tuner
value in ham radio.

Why take chances with an

Why take chances?

Why take chances with an imitation
when you can have the real thing from
the most trusted name in antenna tuners?

backed by MFJ's famous one
year No Matter What~
unconditional guarantee.
That means we will repair or
replace your MFJ-949E (at
our option) no matter what
for a full year.

Others may give you a
limited warranty on defects in

imitation when you can have

the real thing from the world's

most trusted name in antenna tuners.
More reasons why more hams
use MF J-949's than any other
antenna tuner in the world . . .

Full 1.8-30 MHz Operation

1000 volt tuning capacitors, extra
heavy duty inductor switch, Teflon®
insulating washers and proper L/C ratio
gives you arc-free no worries operation.

You can tune any transceiver,

transmitter or receiver with up to 300
watts of RF power from1.8 to 30 MHz.

Lighted Cross-Needle Meter

MEJ's lighted Cross-Needle Meter
shows you SWR. forward and reflected
power sinultaneously. 1t reads both peak
and average power on 300 or 30 watt ranges.

The meter is illuminated for easy
reading in dim light and has an ON/OFF
lamp switch. The meter lamp uses 12
VDC or 110 VAC. A free AC adapter is
included at no extra cost.

Tunes any Antenna

The MEJ-949E tunes out SWR on
dipoles, verticals, inverted vees, random
wires, beams, mobile whips, shortwave
receiving antennas . . . nearly anything!

Use coax feed, random wire or balanced
lines. Has oversized heavy dury 4:1 balun.,

Super Antenna Switch
MIEI'S 8 position super antenna switch

tuning your actual antenna faster and easier.
Full Size Dummy Load

MET's 300 watt 50 ohm dummy load
makes tuning up your transceiver and
pre-tuning your antenna easy. It reduces
needless QRM and saves your finals.

You'll find it handy for testing and
repairing your rig, setting power level,
adjusting your mic gain and more.

The MFJ-949E has a full size non-
inductive dummy load measuring 3/4 inch
diameter by 5 inches. [t easily handlea 300
watts of abusive tune-up power.

Watchout for cheap midget size
dummy loads that changes resistance as
it heats up -- marginal ones could burn up
your rig.

Custom Inductor Switch

The inductor switch is the most likely
component to burn up in any antenna tuner.

The inductor switch in the MFJ-949E
was custom designed to withstand the
extremely high RF voltages and currents
that are developed in your tuner -- it's not
a flimsy plastic switch made for small
signals and wired with finy gauge wire.

Unbeatable nunlﬂ

. « « Duilt fo last
Each MFJ-949E cabinet 1s chemically

treated and has a new tough scratch-proof

vinvl cladding -- not pmnl that can scratch
or chip off. You won't find a tougher.
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MF] .

material and workmanship.

But what do you do if it
burns up and they say, "Sorry, your limited
warranty does not cover that?"

Continving Service

Only MFIJ gives you a direct toll-free
technical help line —- not merely a sales
line. It's answered by electronic
technicians who are experts in antenna
tuners. We're here to help keep your MFJ
product performing flawlessly -- no
matter how long you own it.

Just call our toll-free 800-647-TECH
(8324) -- no other tuner manufacturer
gives you a direct toll-free help line.

Call your dealer for
your best price

In stock at ham dealers everywhere!

Order your MFJ-949E today or simply
pick one up at your favorite dealer or

hamfest -- no shipping, no waiting. no
hassles.

Free MFJ Catalog

Write or call toll-free . . . 800-647-1800

Nearest Dealer/Orders: 800-647-1800
24 Hour FAX: (601) 323-6551
Technical Help: 800-647-TECH (8324)

MFJ MFJ] ENTERPRISES, INC.

P. 0. Box 494, Miss. State. MS 39762
(6UT) 323-3869; 8-4:30 CST Mon.-Fn.
762061763 @ compuserve.com

.. making quality affordable




Figure 3. Double-sided PC board: (a)parts placement diagram, (b) top foil pattern, and (c) bottom foil pattern.
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Transformer T4 must be wound by hand.
Wind the turns eveniy and firmly. After you
are finished winding. cut the wires so that
about 1" remains from the toroid to the end
of each wire. Remove the enamel insulation
from the 1" ends with sandpaper. The side-
bar has all the winding information you will
need. Notice that the holes for T4 are
marked “a & b” lor the primary, and "¢ & d”
for the secondary. They crisscross on the cir-
cuit board. Use an ohmmeter to make sure
the wires don’t get mixed up and the sec-
ondary wind doesn’t accidentally go into the
primary holes!

Now solder the remaining components.
Resistors installed horizontally are indicated
by a rectangle shape, while vertically-
mounted resistors are a small square. Any
vertical resistor with a lead going to the
ground plane should use the longer lead as
the ground lead. You may decide to “go all
the way™ and install your transceiver in a
box or chassis. The LMB box listed in the
optional component list is a good choice. It
provides extra room for a speaker, meter. or
antenna swilch. The meter is both a luxury
item and a necessity. To make a nicer [inish
for the front of the chassis. templates for the
front and rear face plates are provided in
Figure 4. Go to a photocopy store and copy
them to a transparency. Be careful not to
scratch the black from the transparency.

Apply a thin film of clear epoxy glue over
the front of the box. Size up the transparen-
cy so the top of the box on the transparency
is even with the top of the chassis. Be sure
you can read the transparency before press-
ing the transparency to the adhesive. After
the epoxy has cured for a few hours, cut
away the excess transparency around the
box with a sharp knife. Tap and dnll each
hole to a size a little larger than each control
shalt to give some play. Repeat the same
procedure for the rear chassis lace plate. Use
4-1/2" aluminum spacers between the bot-
tom of the circuit board and the floor of the
chassis. and four 4/40 nuts and bolts to se-
cure the board.

Calibration

Connect the antenna, power supply, elc. to
these points:

*A—>30 ohm transmil antenna port.

*B—Code key port. Transmit is initiated
when point B is grounded.

*C—Both points marked “C" are connected
to 8-32 ohm speakers or headphones.

*COMM—Common terminal for auxiliary
relay.

*D—Frequency monitor port. CMOS level
square wave oulpul connects to frequency
counter and/or PLL input.

*GND—Connect power supply negative or
ground to this point.

*JP1—Receive input select. Short JP1a&b to
use antenna at port “A” for receive. RE-
CEIVE ONLY antennas connect to JP1b.

*N/C—Normally closed terminal for auxil-
iary relay control.

*N/O—Normally open terminal for auxiliary
relay control.
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Figure 4. Face plate templates: (a) front, and (b) rear, reduced 50%.
T4 Winding Data

Power c37 c38 vCC T4ab Téc/d Form
1 watt* X MN/A 12VDC 93 Turns #30 Ga. 49 Turns #24 Ga. T-68-3
3.5 watt** N/A X 12VDC 49 Turns #24 Ga. 48 Turns #24 Ga. T-68-3
10 watis X X 18 VDC 33 Turns #20 Ga. 37 Turns #20 Ga. T-130-3
N/A: Not used.

* Heat sink recommended.
** Heat sink required.

L: Tank inductance
Z: PA load resistance
F: Operating frequency

C: Tank capacitance
V: VCC supply voltage
P: Outputfiinput power

2085 x V=2 1

Formulas for Calculating Efficient PA Design

L= PxF P

xpix1.2915xF2) xL P

T4 Inductance & Turn Ratio Formulas

Z=1,EESB:¢W

T-68-3: Number of turns = 100 x ‘\[{Induutanc:e in uH/195)

tion (Tr):
Tr: J (Z2d/Z1)
Zd: Drain resistance

used to match most requirements.

T-130-3: Number of tums = 100 x "J{lrmrctame in uH/350)
To match the impedance at the drain of Q3 to a 50 ohm impedance, you will need to know the turns ra-

Z1: Load resistance (usually 50 ohms)
These formulas are included to help solve any particular matching requirement. The above table can be

The frequency value for “F can work for frequencies +/- 10 kHz.

*P—PLL or phase control of VFO. Section
normally not used.
*VCC—12-18 volts, filtered DC or battery
to the terminal.
Connect 12 volts of power to VCC points.
A frequency counter or receiver covering
150 kHz to 250 kHz will be required.
Connect the frequency counter to point
“D.” Turn the transceiver ON. Turn the tun-
ing capacitor C10 maximum clockwise. Turn
the slug in T3 until the frequency reads 189

kHz. If no frequency counter is available,
use a long-wave receiver, general coverage
receiver, or ham radio that can accurately
tune to 190 kHz. Place a small piece of wire
from the receiver antenna input near U],
Tune the receiver for a center frequency of
189 kHz. Listen for a tone while turning the
slug of T3. Slowly turn the slug until you
hear a zero beat on the receiver. Next, align
the preselector. Tl and T2 must be tuned to
the same frequency. If you have a signal
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THE MAGIC BAND - SIX METERS. The best of both HF and VHF Enjoy
great DX during band openings and full repeater operation at other times.

BUILT TO MIL-STD-810 2 YEAR WARRANTY

|:SPEI:IFli..'.ﬂTll}irl5 PCS-7500H AZ-b1
requencies: HX 46-54 MHz 46-54 Mz
™ 50-54 MHz 30-54 MHz c Elﬂuﬂgﬁ-ggﬂnfﬁiﬁ
Power: 50/5 Watts 9/0.5 Watts
Sensifivity: <019 pV <016 WV ‘ )=
for 12 dB SINAD ftJ 12 dB SINAD =
Memories: 20
Tones: 38 SE-
Keypad: Backlit DTMF Prog. and DTMF
DC Power: 138\DC @ 200 @ PCS-7500H MOBILE
9 amps (typ) 1.5 amps (tvp) P p—
operates over
+6 to +16 vDC
Size: 2"Hx5.5"Wa7.25"D  6.85"Hx2.6"Wx1.3"D

AZ DEN 147 New Hyde Park Rd., Franklin Sq.. NY 11010

AZ"E'I mmm /Jcnu-unlcn IONE DIVISIOM 5315532’34*34]‘1 FAX {516) 328-7506
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Do vou use a

JURASSIC REPEATER
then fast forward to 1994

» Add A Digital Voice

X CP.I A

Dealers for Kenwood, Yaesu, Icom,

Cushcraft, AEA, Kantronics,
Bencher, Diamond, Astron, MF.J,
Hustler, Ameritron, Larsen, ARRL,

and more...
Service is also available.

Get your best price
then call us LASTY

(801) 567-9494 - (800) 942-8873
7946 South State Street
Midvale, UT 84047
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Messaging Svstem To f::’i; y )
s 2%

Your Repeater
* Leave Voice Messages For Each Other
* Get Packet Cluster Into In Voice
* Schedule Voice Announcements
 Computer Board And Software 5259

Call Toll Free For Info Package
1-8IN3-363-335] Toll Free From USA
I-306-7T81-45] Lhrect
1-306-7T81-2008 Fax

DIGITAL Communications Inc.,

P.0O. Box 293, White City, SK, Canada SOG 580

CIRCLE 181 ON READER SERVICE CARD

MAGGIORE ELECTRONIC LAB.

600 WESTTOWN ROAD, WEST CHESTER PA 19382
Phone (610)436-6051 Fax (610)436-6268

Hi Pro

Repeaters

Repeaters - VHF - UHF - Transmitters - Receivers - Controllers - Links -

Antennas - Duplexers

- Remote Base - 2 Year Hi Pro Repeater Warranty

PLEASE CALL OR WRITE FOR OUR COMPLETE FREE CATALOG

CIRCLE 230 ON READER SERVICE CARD

TIRED OF PLAYING GAMES?

Fﬁ"”am' card!

Passband
monitorning

Signal
identrfication
and funing

S e \E-Dsurfar:e
e e plots

—— & color

=\ spectrogram
‘b track
1 \ frequency
' changes

| over lime

Mumpfe open windows

geaf-nme audio spectrum anajyzers Full r:nnfm!

over FFT size, sampling rate, scaling, gain, and
averaging. Requires 386 or better, Windows 3.1
and any Windows compatible 8 or 16 bit soundcard.

“~A stroke of brilliance...a groundbreaking and
valuable program.”-Monitoring Times
“~Knock-your-socks-off quality!”- Harold Price,
QEX Magazine, Dec. '93

Vision Plus

Modes
Real time & @
Recorder @
Post process ®
Price 89> M9

All display formats included with either package.
60 day money-back guarantee.

Also available: ‘RF Vision’. Ask us aboutit!

800-401-3472 :v0ice 206-597-3472

Visa, MasterCard, Check or Money Order

Pioneer Hill Software

24460 Mason Rd., Poulsbo, WA 98370
S & H included, foreign delivery add $10.00
Demo disk $4.00 (credit toward purchase)

In Austrailia: ME Technologies

PO Box 50. Dyers Crossing NSW 2429, +61 65-50-2200
in Sweden: PICS Corporation

PO Box 37, 440 41 Nai, +46 30342995

CIRCLE 311 ON READER SERVICE CARD
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generator, placc a low-level (approximately
100 puV) signal of 175 kHz to the input at
JPI1b. On the transceiver, turn the Preselec-
tor and the Filter Frequency controls to the
12-0'clock position. Rotate the series lim-
iter and the filter bandwidth controls to full
counterclockwise.

Tune the Frequency control for 176 kHz.

Turn the slugs on T1 and T2 for maxi-
mum volume, decreasing the signal genera-
tor output as the tone becomes louder. If no
signal generator is available, connect the an-
tenna to JPIb and listen for any carriers by
adjusting the Frequency dial and volume
controls. Turn the Preselector capacitor to
the same setting as the Frequency capacitor.
Turn the slugs in T1 and T2 for maximum
signal strength.

Operation

The Volume control will limit the ampli-
tude of all signals past a certain point. This
can be used Lo increase the gain ol a desired
signal that is buried in man-made noise, cut-
ting off the peaks of the noise while leaving
the signal unallected. The series limiter can
be used to lower the volume when the vol-
ume/shunt limiter control is used for ex-
treme limiting. You will find that the vol-
ume/shunt limiter is better at reducing high-
level man-made noise. while the séries lim-
iter is better for reducing static and occa-
sional high-impulse noise. The audio [ilter
frequency and bandwidth are adjusted for
the desired amount of filtering.

An important feature is the input Prese-
lector control. The preselector filter is very
sharp. allowing only a small slice of the
band to be received. If, for example, the
beacon you want to hear is on 180 kHz,
tune the Frequency control for a frequency
of either 179 kHz or 181 kHz. The beacon
message will be heard at a 1 kHz tone: 180
kHz-179 kHz = | kHz, or 181 kHz-180 kHz
= | kHz. The preselector must be tuned to
the desired signal at 180 kHz for maximum
pickup. Choosing whether the upper or low-
er VFO frequency is best depends on which
provides the clearest reception. An example
of two-way operation could be you trans-
mitting on 182 kHz with the preselector
peaked to your friend’s frequency of 182.4
kHz. Your friend’s preselector would be
peaked to your frequency of 182 kHz. As
you can see, tuning the preselector above
and below your center frequency provides a
lot of MMexibility.

Transmitting a beacon is very useful
while you're not on the air. It is especially
helpful to other stations that want to know if
they can hear you or not, and helps with an-
tenna lesting and band conditions. The
transmitter is easy Lo use. Simply connect
your beacon 1D or code key or PK-232 CW
to the key input. Adjust your time-delay po-
tentiometer (R30) for the desired time delay.
The PA drive control (R36) can be set for
maximum VCC, The transmitter was de-
signed lor link or tap coupling, using 50
ohm coax from the transceiver to the anten-
na loading coil. Direct connection from the
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Parts List
Part # Description
C1.C5 470 pF poly cap
C11 0.047 uF film cap
C13,C23 0.001 uF polystyrene cap
C15,C17.C24,
C30,C35.C36 10 uF/50 VDC elec. cap

C18,C25,C31,C39,C27

C19,C33 0.01 pF disc cap

c2,C10 400 pF tuning cap

C20,C21 0.018 uF poly cap

C26 2200 uF/16 VDC electro cap
C28,C38 0.01 uF polystyrene cap
C3,C4 7.5 pF NPO disc cap

C40 0.022 uF poly cap

C6 0.0047 uF poly cap
C7,C12,C14,C16,C22,

C29,C32,C34 0.1 yF ceramic disc cap
C8,C9,C37 0.0027 uF polystyrene cap
D1,02,03,04,05 Diode
K1 DPDT relay
Q1,04 2N2222A NPN transistor
Q2 2N2907A PNP transistor
Q3 Power MOSFET
R1,R4,R20 3.3k ohm 1/4W
R10,R11,R15 100k ohm 1/4W Metal 1%
R12,R14 4.02k ohm 1/4W 1% metal
R13 10k dual audio taper pot
R19,R22 12 ohm 1/4W
R2 33k ohm 1/4W
R23,R32,R33, R34 1k ohm 1/4W
R25 560 ohm 1/4W
R3.R7,R21 R29,

R35,R38 B2k ohm 1/4W
R30 250k ohm PC trimpot
R31,R39 2.2k ohm 1/4W
R36 2k ohm PC trimpot
R37 1 ohm 1W
R5,R16 500k ohm PC pot
R6,R27,R28 6.8k ohm 1/4W
R8 10k ohm PC linear pot

RS8,R17,R18,R24 R26
S1

1 uF monolithic cap

10k ohm 1/4W
DPDT PC switch & knob

T1.72,T3 0.63mH transformer
T4 Toroid transformer
U1 NES602 mixer/amp
u2 Low-noise op amp
U3 Quad op amp

U4 Audio PWR amp
us +9 VDC regulator
ué Quad comparator
Sources:

Mouser Electronics—{800) 346-6873

Digi-Key Sales—{800) 344-4539

Calrad—(213) 465-3504

Newark Electronics—(818) 888-3718
Amidon Associates—{310) 763-5770

IME—{(817) 473-1730

Purchase
Mouser: 23P5147
Digi-Key: P4521
Mouser: 23PW210

Mouser: 140-XRL25V10
Newark: 90F1907

Mouser: 140-CD50Z6-103M
Mouser: 24TR218

Digi-Key: P3183

Mouser: 140-XRL16V2200
Mouser: 28PW310

Mouser: 21CB008

Digi-Key: P3223

Mouser: 23PW247

Mouser: 140-CD12U6-104M
Mouser: 23PS227
Mouser: 592-1NS14A
Digi-Key: Z768-ND
Mouser: 511-2N2222A
Mouser: 511-2N2807A
Mouser: 511-IRF510
IME

Mouser: 29MF250-100k
Mouser: 29MF250-4.02k
Calrad: 25-396

IME

IME

IME

IME

IME

Mouser: 32RM503
IME

Mouser: 32RM302
Mouser: 295J901
Mouser: 31CW505

IME

Mouser: 31CW401

IME

Digi-Key: EG1003-ND
Digi-Key: TK1201
Amidon: T-68-3
Digi-Key: NEGO2AN
Mouser: 511-LF353N
Mouser: 511-LF347TN
Newark: MC34119P
Mouser: 333-78LO0SAP
Mouser: 511-LM335AN

A drilled and etched PC board is available for $22 plus $3 S & H; and this project is available in a com-
plete kit for $89 plus $3 S & H from: Curry Communications, 737 N. Fairview St., Burbank CA 91505;
(818) 846-0617. Brochures are available; send SASE.

cold end of the loading coil to the secondary
of T4 is fine.

A 1 mA meter may be used 10 monitor
the PA current. However, meters can be
expensive: you can use a VOM or VITVM
instead. Connect this to the meter “-" and
“+" points on the circuit board. The voltage

indicated is the input current to the PA. 1
walt of input power is 83 mA at 12 volts, or
83 millivolts on the VOM or VTVM. Also
remember to measure the PA voltage at the
“-" meter point since there is a slight voltage
drop across R37 when calculating input

power.



g B W N

(o)

JST-245

160-10 Meters PLUS 6 Meter Transceiver
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transceiver should be a JST-245.

8

9
10
11

All-Mode Operation (SSB,CW, AM, AFSK, FM) on all HF amateur
bands and 6 meters. JST-145, same as JST-245 but without 6
meters and built-in antenna tuner.

* JST-145 COMING SOON *

MOSFET POWER AMPLIFIER = Final PA utilizes RF MOSFETs
to achieve low distortion and high durability. Rated output is 10
to 150 wattis on all bands including 6 meters.

AUTOMATIC ANTENNA TUNER + Auto tuner included as
standard equipment. Tuner settings are automatically stored
in memory for fast QSY.

MULTIPLE ANTENNA SELECTION = Three antenna connec-
tions are user selectable from front panel. Antenna selection can
be stored in memory.

GENERAL COVERAGE RECEIVER » 100 kHz-30 MHz, plus 48-
54 MHz receiver. Electronically tuned front-end filtering, quad-
FET mixer and quadruple conversion system (triple conversion
for FM) results in excellent dynamic range (>100dB) and 3rd order
ICP of +20dBm.

IF BANDWIDTH FLEXIBILITY = Standard 2.4 kHz filter can be
narrowed continuously to 800 Hz with variable Bandwidth Control
(BWC). Narrow SSB and CW filters for 2nd and 3rd IF optional.

QRM SUPPRESSION < Other interference rejection features
include Passband Shift (PBS), dual noise blanker, 3-step RF atten-
uation, IF notch filter, selectable AGC and all-mode squelch.

12
13
14

15

NOTCH TRACKING = Once tuned, the IF notch filter will track the
offending heterodyne (= 10 Khz) if the VFO frequency is changed.

DDS PHASE LOCK LOOP SYSTEM = A single-crystal Direct
Digital Synthesis system is utilized for very low phase noise.

CW FEATURES * Full break-in operation, vanable CW pitch. built
in electronic keyer up to 60 wpm.

DUAL VFOs » Two separate VFOs for split-frequency operation.
Memory registers store most recent VFO frequency, mode, band-
width and other important parameters for each band.

200 MEMORIES » Memory capacity of 200 channels, each of
which store frequency, mode, AGC and bandwidth.

COMPUTER INTERFACE » Built-in RS-232C interface for
advanced computer applications.

ERGONOMIC LAYOUT « Front panel features easy to read color
LCD display and thoughtful placement of controls for ease of oper-
ation.

HEAVY-DUTY POWER SUPPLY « Built-in switching power
supply with Power Factor Correction (PFC) and “silent” cooling
system designed for continuous transmission at maximum

output.

“This device has not been approved by the Federal Communications Commission. This
device is not, and may not be, olfered for sale orleasa, or sold or leased until the approval
of the FCC has been obtained.”

JRC| Japan Radio Co., L.

Phone: (212) 355-1180 Fax: (212) 319-5227
CIRCLE 159 ON READER SERVICE CARD

430 Park Ave., 2nd Floor New York. NY 10022




HamsATs

Number 11 on your Feedback card

Amateur Radio Via Satellites

Andy MacAllister WASZIB
14714 Knights Way Drive
Houston TX 77083-5640

Interest in the amateur-radio satellite
program has increased rapidly in recent
years. Today we have analog satellite
transponders for CW, SSB and FM, and
digital satellites running 1200 and 9600
bps (bits per second) AX.25 packet.
Equipment manufacturers are designing
and selling more radios conceived
specifically for salellite operation. Cur-
rent articles and books have surfaced
o help enthusiasts get on the air. News
of the amateur satellite programs
has been brought directly to current
and future satellite chasers through

S

club talks, conventions and operating
events.

AMSAT (The Radio Amateur Satellile
Corporation) was prominent at the Day-
ton Hamvention in April and the ARRL
(American Radio Relay League) 1994
National Convention in June al the Ar-
lington Convention Center in North
Texas. Field Day provided many hams
an opportunity to try satellites from re-
mote locations. Participation was very
high this year. Most satellite transpon-
ders were packed for the event. Bringing
it all together is the AMSAT 25th An-
niversary Annual Meeting and Space
Symposium this October. The gathering
promises to have a record attendance
as work progresses with the Phase 3D
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Photo B. AMSAT VP of Operations, Keith Pugh W5IU, demonstrales tracking soft-
ware in the AMSAT booth at the convention.
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Fhoto C. With the small model of Phase 3D in the background, Keith Berglund
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WBSZDP and Randy McKinney N5SVW answer questions at the AMSAT booth.
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project, the largest and most versatile
amateur-radio salellite ever.

AMSAT Presentations

Whether the event is a local club
meeting or the ARRL National Conven-
tion, AMSAT has a message lo send lo
the amateur-radio community: Work on
Phase 3D is progressing rapidly. This
salellite represents the largest, most
complex and versatile hamsat to date. A
matrix of computer-controlled receivers
and transmitiers covering ham bands
from HF through the microwaves will be
attached to solid-state amplifiers and
high-gain spacecraft antennas. The re-
sult is 1o be a satellite at least 10 times
more powerful than the popular AMSAT-
OSCAR-13, and with many more bands
in use from space. The program is inter-
national, proceeding well, but is still in
need of further funding.

Several AMSAT volunteers came lo
the ARRL convention in early June to
present the case for Phase 3D. AMSAT
President Bill Tynan W3XO could be
found at the AMSAT booth or in the AM-
SAT forums on Saturday and Sunday.
He talked to the standing-room-only
crowd about AMSAT's participation in
the Phase 3D project and the future of
the organizalion.

Keith Baker KB1SF, AMSAT VP of
Strategic Planning, described project
details and how all the pieces fit togeth-
er. Phase 3D does not represent the
first time an internationally-supporied
hamsat has been buill, but does em-
body the largest joint project with sever-
al new groups participating. Keith is also
known for his work on How lo Use the
Amateur Radio Satellites. Now in its
fourth edition, this AMSAT publication
provides vital data and operating infor-
mation on all current amateur sateliites.
It also contains information on Phase
3D, other future satellites, and a glos-
sary of terms associated with hamsats.
The booklet is available from AMSAT at
(301) 589-6062, or you can wrile to 850
Sligo Avenue, Suite 600, Silver Spring
MD 20910.

Keith Pugh W5IU, AMSAT VP of Op-
eralions, spent a good deal of time
demonstrating AMSAT satellite tracking
software and answering questions. Keith
has been a volunteer AMSAT supporter

N5LCO.

Photo A. AMSAT VP for Strategic Plan-
ning, Keith Baker KB1SF, discussed
key facets of the Phase 3D salellite

program at the ARAL National Con-
vention in Arlington, Texas.

for many years and has promoted the
satellite program at many ham radio
conventions in the Southwest. Several
AMSAT area coordinators attended the
convention and helped with the AMSAT
booth and talks.

The North Texas Section of the West
Guif Division of the ARRL worked in
conjunction with the Dallas County RE-
ACT organization to put W1AW/5 on the
alr from the convention center. The RE-
ACT group had their mobile communi-
cations center at the site, complete with
satellite ngs and antennas provided by
Don Gwynne K5EVI. This was the sec-
ond time W1AW has been to the Arling-
ton HamCom. The first was in 1989 for
the League’s 75th Anniversary Celebra-
tion in 1989.

Field Day 1994

For many years the ARRL has of-
lered a 100-point bonus lo pariicipating
Field Day stations for making one satel-
lite contact during the event. This year
was no different but due to the large
number of aclive hamsals some groups
discovered thal the satellites can offer a
significant number of contacts and thus
enhance their overall score. The satel-

Photo D. Checking out the salellite antennas at the ARRL convention with Bob



and the Dallas County REACT team.

lite station is “free.” it does not add 1o
the transmitter class total.

AMSAT supporters have found Field
Day to be an opportunity to promote this
expanding facet of the hobby. Selting up
a satellite station in the field is not as
simple as puiting an HF station on the
air, but it's getling easier all the time. To
make a few contacts via the Russian
RS-10 satellite, only a 2 meter transmit-
ler capable of CW (some FM rigs do
fine) and an omnidirectional antenna
are needed for the uplink, while any
SSB 10 meter rig can listen for the
downlink.

The single-channel FM satellites,
AMSAT-OSCAR's 21 and 27, were avail-
able, but due to the large number of sta-
tions trying to make contact, it was im-
possible to make very many per pass on
these low-orbit satelliles. High-power
and directional antennas were a neces-

2 . e s 3
Photo E. W1AW/5 was on the hamsals from the convention site thanks lo K5EV!

sity. The congestion was almost comical
at times and points out the advantage of
the inear transponders that allow many
stations to utilize the salellite simultane-
ously within a passband of frequencies.
A-0-13, in its high-elliptical orbit, was
heard and worked by many during Field
Day. For others, though, the veteran
satellite A-O-10, was preferred. A-O-10,
while uncontrollable due to the failure of
the on-board computer many years ago,
was in a good position and in great con-
dition for early Sunday morning. Signals
were excellent from both, and contacts
were easy for the well-equipped.
AMSAT sponsored ils own form of
Field Day. The rules were a bit different
from those of the ARRL. Each satellite
represented a separate band, and spe-
cial rules applied for messages sent via
the digital birds. The winner of the 1994
AMSAT Field Day competition will re-

......
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Photo £ Bob N5LCO working A-O-13 from the central Texas Field Day QTH of

K5ERP (Effective Radiated Power).

ceive a special plaque at the AMSAT
General Meeting in Oclober. This con-
test will continue in 1995 with amended
rules to enhance efforts via the digital
salellites and provide added incentives
for operation via different modes on the
same salellite. Some groups may find
multiple satellite slations necessary (o
cover all the options next year.

The AMSAT Meeting

Mark your calendars for the AMSAT
25th Anniversary Annual Meeting and
Space Symposium. The event starts
Friday October 7 and continues through
Sunday Oclober 9. The site this year is
the Holiday Inn at the Orlando, Florida,
International Airpori. It is adjacent to
the Phase 3D Spacecralt Integration
Facility.

This is your chance to hear all about
the Phase 3D project and actually see

the progress on the flight hardware.
Many papers will be presented at the
symposium on Friday and Saturday.
Topics o be covered include all phases
of amateur satellite operations.

Very reasonable rates have been ob-
tained at the Holiday Inn; for singles or
doubles the cost is $58. Call (407) 851-
6400 to make reservations. Be sure to
menlion the AMSAT rates. To register
for the symposium or o get further infor-
mation, call AMSAT at (301) 589-6062.

The Orlando area has much lo offer,
including NASA's Cape Canaveral Visi-
tor's Center and the Disney World com-
plex. If you have been active on the
salellites, this event is an opportunity to
meel with many of the folks you have
contacted. It is also a great occasion to
ask questions of the AMSAT Board of
Directors and find out where we are
headed. See you in Orlando! 73]
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Photo H. Oider Cushcraft OSCAR antennas and some anlique rotors provided
reasonable resulls for the K5ERF portable operation.

Photo G. The satellite rig collection at the KSERP Field Day site.
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WIRELESS CABLE - IFTS - MMDS - Amaleur TV
Ultra Gain 50db(+) = Tuneable 1.9 to 2.7 Ghe
* 55-Channel Dish System $199.95
* 36-Channel Dish System $149.95
* 20-Channel Dish System $124.85
» Ophoral Commercaal Grid Antenna [ant shown) Add 550 00
o Yap Amenmzz. Components, Custom Tumng Avalabie
o U3l or wrlie [SASE) for “FREE™ (atsing
PHILLIPS-TECH ELECTRONICS
Dish System P, Box 8533 » Scottsdale, AZ 85252
LIFETIME  (602) 947-T700 ($3.00 Credit all phone orders)
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RrTY LOOP

Number 12 on your Feedback card

Marc |. Leavey, M.D., WA3AJR

6 Jenny Lane
Baltimore MD 21208

Several months ago, | mentioned
one of the programs on the fifth disk in
the “RTTY Loop® collection, Packet-
PeT Lite. This is a shareware version
of PacketPeT, a versatile muiltitasking
program for the radio amateur running
RTTY on the PC.

A look at the features of PacketPeT
will give you an idea of just what it can
do. This Windows-based program was
compiled with the Borland style con-
trols, giving consistency to windows
and control functions. Several copies
of PacketPeT can be running at the
same time, supporting several TNCs,
if you have the ports available, It can
even run in the background, notifying
you of incoming traffic.

This program will run with most
hardware TNCs, including, among oth-
ers, the “standard” TAPR TNC2, the
AEA PK-88 and PK-232, and the
Kantronics KAM. It requires a PC
compatible with a 286 or better pro-
cessor, at least 2 Mb of RAM, at leasl
2 Mb of space on the hard drive, a
VGA display, Microsoft Windows 3.x or
0S/2 version 2.x, and a hardware
TNC, such as the TAPR TNCs, AEA
PK-232, or Kantronics KAM. While not
required, a mouse or trackball makes
using the program much easier.

Amateur Radio Teletype

The program installs with the rather
standard Windows Setup type routine,
and creates its own Program Manager
group, with icons for each “flavor” of
TNC. A supplied password Is required,
along with your call, for the program to
run. Once entered, this is retained
within the program, making this form
of copy protection livable, to say the
least.

The main screen displays a top row
of menu choices, including the stan-
dard FILE and EDIT, along with more
specific PACKET, MODES, and
CHANNELS. An integral text editor is
available for editing received or trans-
mitted text. The large window at the
top is the receive window, with a
smaller transmit window at the bottom.
A CONNECTS window shows the cur-
rent number of stations connected to,
polling the TNC after each »««~con-
nected and »«wdisconnected mes-
sage 1o determine the correct status of
each channel.

As you can see, this is a powerful
program thal fills the needs of many
who have been looking for the best
program to run that multimode con-
troller. It should be mentioned, though,
that this is a packet program. Although
your controller may operale on other
modes, PackelPeT is strictly packel ra-
dio terminal software. You will have 1o
use another program to run your con-
troller on straight RTTY, CW, or other

supported mode.

This said, | think anyone who is
running a compatible computer with
the hardware and software require-
ments outlined above would be happy
with this package. If you want to “try
before you buy," check out the end of
this column for details on how to order
disk #5 of the RTTY Collection, which
has PacketPeT Lite, the shareware
version of PacketPet, on it. Otherwise,
drop a note to Chuck Harrington Soft-
ware, Inc., 1565 Brazilian Lane, Winter
Park, Florida 32792-2309, and tell him
you want a copy of PacketPeT, as de-
scribed in this month's “RTTY Loop.”
I'm sure he will be happy to send you
current pricing and availability informa-
tion.

| received a letter from Bill Shimmin
W7GBC of Tacoma, Washington,
which speaks well of you RTTY Loop-
ers. Bill recalls that "sometime back, |
wrote to you regarding a problem |
was having in getting started in RTTY
using a CP-1 and a C-64 computer.
Your mention in the March 1994 issue
of 73 brought a number of responses
from your readers. Of special help
were: Gail KC8V; Frank WAGRBQ;
Bart WEOWP; Paul WA4FHY; and
John KC7BS. Your readers really
came through!

“I think my main problem was not
recognizing that different manufactur-
er's software require different pin
connectlions to the C-64. Your readers
were most helpful in this regard. Also,
your April article confirmed much
of this information as it applies to the
CP-1.

“One other comment: | originally
had the impression that the CP-1

was more or less out-of-date in today's
RTTY environmen!l, Not so—as a
number of your readers have pointed
out”

Well, Bill, it's great hearing from
you, and even more wonderful the way
the readers of this column chipped in
and lent 2 hand. To you: it's our plea-
sure; to our readers: my sincere
thanks.

As | mentioned above, the "RTTY
Loop" software collection continues to
grow, with six disks available by the
time this is published. Each collection
is over 1.2 Mb of stuff: ham informa-
tion, terminal programs, schematics,
and the like. A list of the directories of
each disk is available on the Radio
SIG on Delphi, or may be yours for a
self-addressed, stamped envelope
mailed to me at the above address.
Email users on CompuServe, America
Online, or Internet can get the list as
well by sending me a message on one
of these services. The collections
themselves can be yours for not too
much trouble. Just send me sufficient
media for each collection a (3.5" HD
1.44 Mb disk is fine, $2 in US funds for
each disk to be filled, and a self-ad-
dressed, stamped return disk mailer)
and I'll turn it around to you post
haste.

Now, those Email addresses are:
CompuServe—75036,2501; Delphi-
MarcWA3AJR; America Online—Mar-
cWA3AJR; Internet—MarcWA3AJR
@ aol.com.

Next month, | have a baich of let-
lers to answer. Thal means that the IN
box will be empty. Why not send in a
comment or question of your own, for
a future slot in “RTTY Loop™?

NO TUNERS
NO RADIALS
NO RESISTORS
NO COMPROMISE
FIVE EXCELLENT REVIEWS JUST
DON'T HAPPEN BY CHANCE
CALLUS FORA FREECATALOG.

*Sew roview In Ocl. 73,1984  "Sepl. 73,1985  March 73, 1986
Florissant, Colorado 80816

CQ, Dec. 1988 Mar. W.R. 01 o
— I_.E !J
(719) 687-0650

BILAL COMPANY
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ROOF TOWERS -
Light & durable | |i!}
ALUMINUM
8-Foot $189.95 R '=.;,-1I A\
9-Foot $328.75 *%ng
18-Foot $467.50 / $A N

Shipped UPS!

[

ELEN T ENGINEERING YR

Route 3, Box 322, Boonville, MO 65233
FAX 816-882-7200

Telephone 816-882-2734
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Ready to Lse Kink-proof No Traps

e Romistors
Insulated to 3000 V
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Antennas West
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INSURANCE
Computer & Radio Equipment

HAMSURE coverage follows your
equipment wherever you take /it Theflt

from vehicles, esarthquake, water damage |

and all other hazards including surges.
Insure all your equipment and accessories
(except towers and antennas but including
rotors), media and purchased software.

Low Premium Low Deductible

HAMSURE
7901 Laguna Lane
Oriand Park, IL 60462

800-543-6242 800 - 988-7702
Weekdays Evenings & Weekends

Greal Circle Bearings Included
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"ONLINE" US. & INTERNATIONAL
CALL DIRECTORY

OVER A MILLION CALL SIGNS
Hamcall online service gives you ALL hams
via your cnmgutcr & m. Updated each
29.95 per year. Unlimited use -

month! %
24 hours a day - you pay for the phone call.
800:282-5628 * T03:R94-5777 * FAX 703:894-9141

BUCKMASTER

Route 4, Box 1630
l\ Minarsl, Virginia 23117

VISA_
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RF HUNTER TESTER!

DIGI-FIELD

DIGITAL FIELD STRENGTH METER

* Measure your antenna strength
* Check your property for EMF
* Hunt for radio interference
* Pattern your antennas
* Test your house (microwave,
60 cycle noise)
* DC to 12 GHz!
MODEL "A" NORMAL USE at
100MHr -38 dbm (150 nanowalis)
MODEL “B" ULTRA SENSITIVE &
100MHz -57 dBm (2 nanowalis)
NEW! MODEL "C" "A- B" switch
Combines both Models!

TELESCOPIC ANTENMA INCLUDED n
EXT. ANT. OPT JLOW BAT. INDT =l

CALIBRATION CURVES IN dBm, = Yica
VYOLTE and POWER :lg

To order call - (800) FIELD 58 (343-5358)
I.C. Engineering s:so venuna Bivd.
Suite 125, Encino, GA 91436 PH.(818) 345-1682 » B18-345-0517 Fax
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RACK BOXES NEW DEEPER SIZES

BUY AMERICAN, BETTER PRICE AND QUALITY

: The SG2000 HF transceiver is type accepted lor commercial and marine service

made with Iradilional U.S. commercial radio quality (and of course it can be used

: - _ on the ham bands also). While the Japanese radios have 2 final ransistors that

MODEL ﬁﬂ'ﬂ H;IE WEL E:ﬁ'mﬁ'; *1’:1 sirain to put out 100 walts on the low bands and only 75-85 wailts on ten meters,

B D | i | iy e the SG2000 has 4 large transistors that loal along al 150 watts on ALL THE

wr | weriiTs %50 2A11S Watsess | aax BANDS INCLUDING 10 METERS! Some of the SG2000 fealures are: 1) A

AU Wawals | m | aum Wal7s2s 5125 control head remolabie (no special kit necessary) up to 150" away lrom the rig,

e | et Jiex §oow ) moes | o perfect for automobiles and boats. Up 1o 8 heads can be ulilized and used as
A S | s \ L1 1101525 5100 intercoms 3":: 2) mii’?gﬁm? of any HF lrEﬂEEi\F:;'. 3) 644 !EL“E' I

2HLG 1Fabnds H650 ARk2 iFn i w525 (K ﬂ'wlﬂllﬂlﬂﬂ mories Fﬂglﬂlllllﬂbh “H“m"uﬂ- ﬂwm

;HLI;I'I.:: ‘ :;a- :r: 1 1 :? ; ‘ ijﬁ \ :: rl;!._.ﬂ; ‘ :;_: -50F {-45C) to 185F (+85C). You want quality right? Here is what EVERY

- SLE § | 11755 SG2000 must endure before they're shipped fram the factory: 1) They're lactory

ﬁ mmﬁﬁmwnlﬁ ? aligned, 2) EVERY SG2000 is keyed down al full power (CW 150 Walis) inlo an

— ’ ' . —— open antenna for about 10 seconds, then connected to a shorfed antenna and

s ﬁ?MESf -gﬁﬁm} H:,quﬁ LISA s | keyed down for an addilional 10 seconds. 3) EVERY SG2000 is put in the

Tl R 51 ) o -FA.H i Et‘:ﬁﬂﬂaﬁgﬂi-i? 8 "BURN-IN" rack and keyed down for 24 hours non-stop at full power CW. Don't try that with the foreign radios, 4) EVERY SG2000 is

TEc:liurdE-;rnzmasa_laagauna Lo then re-checked for alignment and put in the "TORTURE RACK™ where they are keyed on and off every 10 seconds for 24 hours. 5)

: depashe sty <o - Sl S | The SG2000 is then re-evaluated and all control functions are verified 1o ensure 1hat the microprocessor is up lo spec. THEN AND

CIRCLE 167 ON READER SERVICE CARD ONLY THEN IS THE SG2000 ALLOWED TO LEAVE THE FACTORY.
e . The bottom line is price, you know how expensive commercial rigs are normally, we are selling the SG2000 BELOW DEALER COST

at only §1,585.00 each! That's a 5400.00 savings! We guaraniee the best price.

The SG230 SMART-TUNER is the best HF autoluner al any price, and 1o
promote a product thal is made in the USA, we're offering it al the guaranteed
best price of only $445.00" WHY THE SG2307 BECAUSE: When you lune an
anlenna al its base you are resonating the antenna, instead of just matching the
coax (o the radio as with other tuners such as the ATS0, elc. The resull YOUR
SIGNAL GETS OUT MUCH BETTER. The Kenwood ATS50, AT450 and other
simitar tuners can only maich 3:1 mismaiches (YES only 3:1) so forget maiching
anything but a fairly decent antenna. The SG230 can maich from 0.5 Ohm 1o 10
kilohm antennas (up (o a 200:1 mismalch), 50 il can easily maich random wires,
dipoles, rain-gutters, shopping carts, eic. The resull MORE POWER.

Factory Authorized Dealer & Service For

KENWOOD
YAESU
ICOM

Call Us For
Great Prices & Great Service

To order, send check or money order with S8 50 for shipping. along with your shipping address (sorry no US. Post
Office Boxes. UPS will not defiver) and Telephone number 1o

Joe Brancato

THE HAM CONTACT
PQ Box 3624, Dept 73
Long Beach, CA 90803

CA Residenis Add B 1/4% Sales Tax. Alnska. Hawaii, and Canadian Residents please send U.5. Money Order
+ $17.10 lor shippang.

If you wish more information please send a SASE to the above address. For COD orders, call
(310)433-5860, outside of CA Orders Only can (800)933-HAM4 and leave a message.

- = —

TOLL FREE ORDER LINE 1-800-J44-2144
Conknental WS & Tenas

THE MM cENTER

sALES AMATEUR RADIO sERrvVICE

5730Mobud  SanAntonio, TX 78238  (512)680-6110
FAX [512) 647-8007
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A NEW DIMENSION HAS OPENED...
&

/ With your CURRENT equipment, YOU can begin listening to signals from orbiting satellites! You don’t need a satellite dish to \
hear satellite signals! The signals are there, you just need to learn HOW to hear them. Satellite Times will be there for you all
— year Inng to lead ynu into this ever—grnwmg and FASCINATING realm of monitoring. Don’t miss another signal; CALL TODAY! }|——

; \ S
/ ,/ / | \ \ \ LN

Saftellite

Each issue dedicated to:

I>Worldwide TVRO | | \ imes
J>NASA and Weather 4
—{ 1>GPS and Scientific i ey (302)043?;: 931 o
E::E:;:?m"nm B \\ Brasstown, NC 28902
¥ Business \ ::;I {ill::i:* {[;E]} Eﬂzz&:
| >Computers and Satellites Charter SUbSCfipﬁQﬂ Rates: \ \

J>Military and Government
I How-To’s and MUCH MORE!

1 year US: $16.95 (6 issues)
1 year foreign: $23.95 (6 issues)

Subscription after 12/31/94:
1 year US: $19.95 (6 issues)
1 year foreign: $26.00 (6 issues)
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Number 13 on your Feedback card

CARR’S CORNER

Joseph J. Carr K4IPV
PO Box 1099
Falls Church VA 22041

Out of this World DX

Several issues ago | covered the
10 May 1894 solar eclipse, and rec-
ommended some radio observation
techniques for "looking™ at the eclipse
via ham radio. An eclipse of the sun
occurs when the moon passes be-
iween the earth and the sun, lem-
porarily blotting oul the sun, or at
least a parl of it. The degree of biot-
ting out of the sun is a function of
where one observes relative to the
“ground track™ of the eclipse shadow.
This year's eclipse was an "annular
eclipse, meaning that the moon didn't
fully blot out the solar disk, even in to-
tality., but rather left a ring of light
(hence the “annular” name).

People observing solar eclipses
tend to use lower frequencies be-
cause the main effects are seen at
those frequencies that are most af-
fected by D-layer ionization. Anyone
who listens to 75/80 meters knows
that D-layer absorption during day-
light hours is quite high, but at night,
as the ionization levels of the D-layer
decline, the absorption gradually dis-
appears and skip communicaltions
(via the ionosphere) lakes place. In-
deed, DXCC has been awarded for all
75/80 meter band contacts. And, if
you're a denizen of the pre-dawn like
me, a distressing habit | picked up de-
livering a morning newspaper 35
years ago, you'll know that all kinds of
wonderful long-distance stuff is heard
in the hours "tween midnight and sun-
rise.

When a solar eclipse occurs, ion-
ization levels in the D-layer begin to
meit away, just like al night, and the
lower frequencies become slightly
more aclive. In an annular eclipse the
return to night conditions seems a lad
less than in a total eclipse, probably
due to the light that peeks around the
moon during such an event,

Several people wrote to me and
shared results of their 10 May obser-
vations, but Gordon Hayward
VE3EOS sent along a computer
graph of his data (see Figure 1). Gor-
don selected 5 MHz WWV in Fort
Collins, CO, for his observations. His
receiver was a tube-type World War 1l
era ATRS5, which he left on for several
hours of stabilizing warm-up. Gordon
calibrated the S-meter of the receiver
for S-9 being equal to a 50 pV signal
level. Data was collecled using a com-
puter data logger that recorded the S-
meter readings every 10 seconds for
several hours (7,711 readings).

The graph in Figure 1 shows the
results of Gordon Hayward's observa-
lions. For comparison Gordon left the
instrument recording from sunsel the

evening before until after the eclipse,
showing clearly the expected behav-
ior for the 5 MHz signal in the pres-
ence of changing D-layer ionization
levels. The signal strength of WWV (5
MHz) rises from -38 dB (relative to S-
9 or 50 puV), to something higher than
S-9 (which is the 0 dB level). The sig-
nal levels remain high throughout the
day, and then drift back to daytime
levels within a couple of hours post-
sunrise.

The eclipse was recorded at 1700
UTC, with a 4-5 dB rise. Again, it
probably would have been more if the
eclipse had been total, or if it had
lasted longer; to quote Gordon: “The
ions aloft likely take some time to re-
combine when the light levels drop.”
Gordon's recording site was Kitchen-
er, Ontario. The peak indication oc-
curred at a time when the eclipse
ground track was about midway be-
tween Kitchener and Fort Collins (site
of WWV),

Good work, Gordon, and thanks for
sharing the results with the rest of us.

DXing Jupiter (One-Way)

The planet Jupiter, the largest in
our solar system, is well-known as a
radio source. Unlike other astronomi-
cal radio sources, which are mi-
crowave, the Jovian radio signals are
found between 5 and 40 MHz, with a
distinct peak in activity between 18
and 24 MHz . . . frequencies that en-
compass three amateur radio bands.

The sounds made by Jupiter are a
rising and falling “swooshing” sound
. . . my wife likened them to waves . . .
in the white noise. | suspect that most
13, 15 and 17 meter band operators

10—
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Figure 1. The May 1994 solar eclipse WWYV sounding.

that the chances of hearing Jovian
noise rise from one in six o some-
thing a little more probable.

So what do you need to listen in on
the Big Fella of the solar system?
Nol much, it turns out. It would be
handy to have a general coverage re-
ceiver that does a competent job over
the 18 to 24 MHz range. Even a ham-
band-only receiver should result in
observations much of the time. It
would also be handy if the bandwidth
of the receiver was relatively wide—
say—what one might see on a receiv-
er with "Wide AM" capability. Prime
listening hours are 2200 to sunrise,
local time. The idea is to get as many
interfering signals off the air as possi-
ble, and that includes skip signals. In-
deed, on the non-amateur portions of

“An eclipse of the sun occurs
when the moon passes between
the earth and the sun,
temporarily blotting out the sun,
or at least a part of it.”

have heard these signals and didn't
know what they were, or simply ig-
nored them altogether. According to
the literature, a person looking for Jo-
vian radio signals has about a one in
six chance of hearing them.

In the third week of July, 2 comet
that has broken up is scheduled to
impact Jupiter (which should be past
when you read this column), and the
impact will profoundly affect the Jo-
vian atmosphere for weeks 10 come.
Quite a spectacular display of radio
activity Is expected, and some
sources expect it to continue for
weeks. Perhaps what this means is
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the spectrum, where there is little
possibility of local stations, the 2200
starting time could be earlier on any
day where the maximum usable fre-
guency (MUF) drops significantly be-
low 18 MHz earlier than 2200 hours.

The signals from Jupiter should be
audible any time the planet is above
the horizon, and “transmitting.” Astro-
nomical books and publications can
usually give you that data. If you don't
know how to access it, then get in
touch with a local astronomy club or
stargazing buff.

Jupiter can rise pretty high in the
sky, and that can affect your choice of

antenna. A 15 meter beam aimed in a
southerly direction (for North Ameri-
can readers) will probably do the trick,
provided that its elevation main lobe
isn't too horizon-restricted. In any
event, a simple 15 meter dipole will
also do the trick. Some observers use
three dipoles on the same feedline,
cut for 13, 15 and 17 meter ham
bands, with overlapping coverage for
the frequencies between them. The
dipole should be run east to west, so
that it looks north-south.

A lot of Jovian signal hunters use a
varian! of the directional discontinu-
ous ring radiator (DDRR) antenna.
That's the one in The ARAL Antenna
Book that looks a bil like a horizontal
hula hoop, with a section cut out
along the rim, laid over (and about a
foot above) a chicken wire ground
plane or "counterpoise” ground. Al-
though the signals should be strong
(Jovian signals are second only to s0-
lar signals in strength) when the
DDRR antenna is ground-mounted,
some Jovian hunters like to angle it
up on a stand so that it faces the
southern sky in the vicinily of where
Jupiter rises,

Let me know if you capture any
Jupiter signals. I'd be interested in
your observations.

Antlers for Windows

A number of readers have ob-
tained the Antlers antenna calculator
software from me over the past two
years. The Windows version is now
available ($30). This new version
makes the same calculations, but us-
es scroll bars to enter critical parame-
ters (such as operating frequency). It
also expands the loop antennas’ func-
tion. A schematic of each antenna is
viewed on the screen whenever a se-
lection Is made. If you are interested,
contact me at P.O. Box 1099, Falls
Church, VA 22041.
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Number 14 on your Feedback card

Michael Bryce WBSVGE
2225 Mayfiower NW
Massillon OH 44646

My grandfather always told me fall
is in the air when the wind blows
across the wheat stubble. Since the
wheat has been cut and the wind is
whipping up, let the autumn home-
brewing season begin! | can't think of
a beller way 1o celebrate the end of
summer than smoking a resistor or
twe on the perboard. Since the sum-
merlime QRN is finally starting to
wind down, an 80 meler receiver
would be a grand projecl lo starl the
Season.

The LCK-80

This project is a simple little super-
het receiver based on the ever-popu-
lar NEG02 mixer. The LCK-B0 comes
from the gang in the UK and is Kitted
up and sold by Kanga. Bill Kelsey
(3521 Spring Lake Drive, Findlay OH
45840; telephone: 1-419-423-5643) is
the US distributor for Kanga kits. The
price of the LCK-80 (both the receiver
and transmilter boards and parls) is
$70 plus shipping.

Thanks in part to the newer gener-
alion of inlegrated chips, such as the
NE602 mixer and the MC1350 IF am-
plifier, building a superhet receiver is
not much more difficult than a direct
conversion receiver. Perhaps the
biggest stumbling block is the IF filter
and the BFO crystal. The LCK-80
comes with a set of matched crystals
for the IF filter and the crystal for the
BFO. You can change the operating
frequency of the LCK-80 by using a
different IF frequency, bul you'll need
o order a different set of rocks if you

Low Power Operation

do. The required information is includ-
ed in the LCK-80 instructions.

Signal Flow of the LCK-80

There are two tuned filters signals
must pass through before going 1o the
NEG602 mixer. The front end will tune
only one section of the B0 meter
band. After the desired signal passes
through the tuned sections, the signal
is mixed in the NEG02. The local oscil-
lator is also produced by the NEG02
chip. The operating frequency of the
local oscillator is 8 MHz. The local os-
cillator is tuned by a 40 pF variable
capacitor. Operating frequency is set
by the transformer and capacitors
making up the tuned circuits. | found
the operating frequency was too low,
and ran out of adjustment on T3. So, |
reduced the vailue of the capacitance
in the circuit, allowing T3 lo cover the
proper frequency range. With the local
oscillator running at 8 MHz, it's a bit
touchy setting T3 for the proper fre-
quency.

After the mixer the signal travels
though four matched crystals. The
crystals provide the seleclivity of the
receiver, which | find to be just aboul
the way | like to hear my CW—not re-
al fight.

After the crystal filter, the signal is
amplilied by a dual-gate FET. This is a
different route than that normally tak-
en. Most designs use the MC1350 IF
amplifier. But, I've found this chip to
be a bit touchy. it can lake off on you
just by looking at it sideways. The FET
provides enough IF gain, while re-
maining stable.

A second NEB02 mixer is used as
a product detector. The BFO crystal
can be netted by a board-mounted

trimmer capacitor. You can’t select be-
tween sidebands, unless you add a
second crystal and a switch.

Audio from the product detector is
routed to the usual LM386 audio pow-
er amplifier. This chip provides
enough bang to drive a small PM
speaker.

On the PC board there is a VFO
buffer so you can route the VFO to
the matching transmitter, Also, the
three major sections of the recelver
can be muted by removing the VCC
line. All T/R functions are done on the
matching transmitter board. I'll have a
closer look at the transmitter down the
road.

Assembly

With all components mounted on a
single PC board, construction is fairly
straightforward. Of course, the
strange UK parts slow down the pro-
cess a bit but there were no hitches in
the assembly of the receiver. Although
the Kanga kit comes with a trimmer
pot for use as the audio gain control,
put it in the junk box and use a panel-
mounted pot. You'll also need a 20 to
50 pF variable capacitor for the local
oscillator. | happen to have on hand a
rather fancy dual reduction drive ca-
pacitor that | pressed into service.
Dan's Small Parts also handles some
vernier drive variable capacitors that
will work quite well with this receiver.
You'll also need a speaker and a box
to install the PC board in. It's odd, but
there are no mounting holes in the PC
board. You can drill in some if you
wish; there seems (o be plenly of
room. Or, you could solder the board
directly to some copper mounting sup-
poris.

There were a bit more instructions
and assembly information this time
than I've seen in the Kanga Kkits I've
assembled in the past. In fact, there's
even a PC board parts overlay that
actually makes sense. Also, some-
thing nice this time is having the volt-
ages shown on a separate schemalic

of the receiver. | found these very
helpful when troubleshooting the re-
ceiver the first time. The LCK-80 is not
hard to assemble, bul it's not for the
neophyte builder, either.

Tune-Up

Tune-up is simple. It requires only a
frequency counter and an RF source.
First, you need to adjust the VFO fre-
quency by luning T3 for the proper
frequency. As | mentioned earlier, |
had some trouble with the combina-
lion of capacitance in the oscillator
and had to do some playing around
with some values before | got T3 to
tune correctly. After you have the VFO
set, inject a signal into the receiver; it
might have to be fairly strong at first.
An oscilloscope makes tuning up the
front end easier than by listening to
the signal on the speaker. Adjusl T1
and T2 for maximum indication on the
scope. Remove the signal source and
connect the antenna to the receiver.
Now you should be able to hear sig-
nals as you tune across the band.
Since the receiver has no AGC,
strong signals will cause the receiver
to overioad and distort the audio. You
can add a brute force RF gain control
by using a 500 ohm pot to ground on
the antenna input.

With the receiver's PC board
mounted in a case, it proved very sia-
ble considering that the oscillator is
running at 8 MHz. The receiver can
easily hear signals my Drake H8 can
hear down in the noise. During times
of busy band conditions, the filter ol
the LCK-B0 does not provide the best
selectivity, but it heads above any di-
rect conversion recelver. The LCK-80
pravides single signal receive.

When | get some extra time, I'll as-
semble the matching lransmitter and
marry the two together for a complete
80 meter CW transceiver. It should
prove an interesting project. But, in
the meantime, just lislening to signals
on a receiver you built with your own
hands is a lot of fun.

e 8 unique modeis for 80, 40,
30, 20, 17, 15, 12 & 10 meters.
Each only 9 fi. tall (10 meter is
slightly shorter.) @ Precision-
wound full length helix gives
excellent performance.

stant set-up and tear down or
leave up permanently. @ Top
whip adjusts for low SWR
point. @ Uses 2 shortened
tuned radials with FLYTECRAFT™ B2

The FLYTECRAFT™ SFX |

Monoband Vertical HF Antennas

The ideal antennas where height and space
are critical factors! Now Rated 1500
and featuring a new heavy-duty metal base!

RADIALCOILS™ (10M uses 3. i
Built with pride & sold worldwide ~ FLYTECRAFT™ usA

SFX 80 ~ §99.95 40, 30, 20, 17, 15, 12 ~ $89.95 ea.
10-879.95 S/H ConlIS~§7.50 (80, 40, 30M):$6.50 (20-10M

Direct Digital Synthesizer Kits

DDS-3. $149 kit, $209 assembled.

» 2 Hz to 12 MHz, 2 Hz steps. Sine and TTL.
» Dip switch or parallel bus controlled.

» 3'x4" PWB. Requires +/-5 VDC.

» 5ppm internal crystal oscillator.

DDS3 PC: $249 kit, $399 assembled.
* 8 bit PC bus version of DDS-3.

* Sine output to +20dBm into 500 .
» 0-70 dB step attenuator added.

* Provision for external clock added.
« \/-Basic and C software w/sources.

DDS-1C:. $89 kit only

* 1 Hz to 524 kHz, in 1 Hz steps, sine only.
» 4'x5" PWB. Requires +/-5 VDC.

* Dip switch controll of discrete DDS.

Call, Write, FAX or e-mail for catalog
Novatech Instruments, Inc.

HUGE

® Communications Receivers
® Portable Receivers

® Scanners

® Amateur HF Transceivers
® VHF-UHF Transceivers

® HT's and Mobiles

100 PAGE
CATALOG

® Amateur and SWL Antennas
® Accessories and Parts

® RITY and FAX Equipment
® Books and Manuals
This catalog includes prices!

Universal Radio

iafact} Sen 3 1530 Eastlake Avenue East, Suite 303
VISA/MC PHONE ORDERS |1 FLYTECRAFT~ Seattle, WA. 98102 gm A;::E“"%im . 73
800-456-1273 o 206 328-6902 FAX 206 328-6904 eynoidsburg, OH 43068
M-F 9A-5P (PT) 805-583-8173|  'Ca 93003 e-mail novatech@eskimo.com Tel. 614 866-4267
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I =
Isn't Your Radio Worth The Investment?
Protect It With

THE PACK-IT

FROM TRANSEL TECHNOLOGIES

= JRANSEL
TECHNOLOGIES

Protect your HT's, Cellular
Phones, Pagers, and any other devices you
carry that may be subject to damage.

The PACK-IT is made of 1/4" neoprene
material which is safety belt sewn to the
| nylon protective backing. The PACK-IT |

doesn't frey like many other materials and
is safe 1o wash whenever needed.

The strap and 2" beltioop is made from
commercial grade webbing and is secured ]
in the front with a Velcro hook and loop
assembly.

The PACK-IT doesn’t wear the radio like
leather and protects the radio from the
small falls which occurs in everyday
usage. The neoprene material is a cushion
material which not only covers the radio
but also protects it. Various sizes
available so call for the size to fit your
need.

Made In The USA!

$1 5-95 + $3.00 S&H
1 (800) 829-8321

Dealers Welcome

CIRCLE 11 ON READER SERVICE CARD

EVERY ISSUE OF

73 Amateur RadioToday
on Microfiche!

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

Youcanhaveaccesstothe treasures
of 73 without several hundred
Bnunds of bulky back issues. Our

4x fiche have 98 pages each and
will fit in a card file on your desk.

We offer a battery operated hand
held viewer for 375, and a desk

model for $260. Libraries have
these readers.

The collection of over 600
microfiche, isavailable asanentire
set, (no partial sets) for $285 plus
$5 shipping (USA). Annual
updates available for $10.

Satisfaction guaranteed or money

I
back!  pm s KMASTER

Route 4, Box 1630
Mineral, Virginia 23117
703:894-5777+800:282-5628
~Internet: info@buck.com

e Fax 703:894-9141
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The World of Ham Radio
Callsign May 94 Database

Ihe Word of Ham Hafo CD-ROM  nclodes
the FCC amateur call sign database Scan over
750000 US ham calls in just seconds with
CALLSIGN. A D-Base data file is also

chuded  for &l your special callsign
apphcanon needs.  You will receive the latest
eleases m ham mdw software programs
covermng all the amatewr catcgones from

programmers all over the world. Let CDVIEW
11

gulde you while viewing over 7,000 IBM CD_ROM

program liles, over 1,000 rudic mods, and

thousands of SWL frequencies. Availlable by _|
subscnption three times a vear in May, | |
September, & January for $99 US, S109 m

roreign. May 94 msee 540 plus shipping
USA 83, Overmight USA 510, Foreign airmail

BATTERIES

Nickel-Cadmium, Alkaline, Lithium,
Sealed Lead Acid For Radios, Computers,
Etc. And All Portable Equipment

YOU NEED BATTERIES?
WE'VE GOT BATTERIES!

CALL US FOR FREE CATALOG

E.H.YOST & CO.
) .

25, AmSoft, PO Box 666, New Cumberland, —
(608) 643-3194

PA 17070-0666 USA  FAX: 717-938-6767 | — __'|
AmSoft 717-938-8249 ”"“""":"j - 09 6433194
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YOU WANT AN HE-35B.
YOU WANT A HAM RiG.

THIS 1a WHAT

10U WANI.

Thisisit. The =rere S and easy Weather-
SG-2000 HF-SSB. HL{;E hﬁ’ﬂ’i j fax connections.
With 644 ITU and e TR A real powerhouse
ham frequencies- SEHUHHE that produces a full
including SITOR - & = S0BHHUEH 150 watts. The
telex channels - SG-2000 HF-SSB.

permanently etched into memory. Plus Afloat or ashore, on the job or on the
100 user programmable frequencies road, this is what you want. Call us.

wozet  COMMUNICATIONS USA.

The SGC Building P.O. Box 3526 Bellevue, WA 98009 USA (206) 7466310 Fax: (206) 746-6384
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Hams wiTH cLASS

Carole Perry WB2MGP
Media Mentors, Inc.

PO. Box 131646

Staten Island NY 10313-0006

Dayton Youth Forum

My opening remarks at the '94
Youth Forum at the Dayton Hamvention
were most unconventional in format.
Due to emergency back surgery. | was
unable to be present at Hamvention
this year. The terrific folks at DARA,
and good friends like Bill Pasternak
WAGBITF, Ron Moorefield WBILC, Noel
McKeown WBBQQC and Gary
Matthews KB8GOL pulled off some ex-
traordinary feats to make sure | could
still “be there.”

| was discharged from the hospital
an hour earlier than we planned. While
sitting in a friend’s car right outside the
hospital, | called the Hara Arena to in-
form them that | was on my way home
and would have to miss the teleconler-
ence call we had arranged. In true ham
tradition, they patched my cellular
phone call through the PA system at
the forum. It was an experience I'll nev-
er forget! 1 was actually able to wel-
come everyone to the forum in Dayton
while sitting in a car in front of a New
York City hospital. I'll have to be low-
ered in by a helicopter next year 1o lop
this one.

The very capable Noel McKeown

.....

Photo B. N6TJ welcomes youngsters
to join him when he goes to the Ascen-
sion Islands for DXing. (Photo by Jim
Wilmerding N4MDC.)

stepped in to take my place as modera-
tor. By all accounts he did a superb job
with the very talented youngsters we
had lined up. My thanks to the McKe-
own family for all their good efforis.

This annual Youth Forum is nearest
and dearest to my heart. Interviewing
the youngsters from all across the
country begins as early as June and
July. It's a privilege for me to be able fo
showcase the bright and accomplished
children who make such a vital contri-
bution to the growth of amateur radio.

My dear friend Roy Neal KEDUE
was first up to speak to the audience
about SAREX (shuttle amateur radio
experiment). He spoke with pride about
how this program has put ham radio in
the hands of the astronauts so they
can speak with school kids all over
the world. Roy is a tireless worker for
AMSAT.

The first youngster at the podium
was Chris Rismiller NBPEM, age 18.
He spoke of his participation with a lo-
cal radio club in an emergency drill with
a mock airplane crash. Chris is also
very active with the 4H club and has
done many radio demos for the other
kids to see. He stressed that ham radio
is more fun when you get involved with
other friends your own age.

Ray Glazer AABMR, age 16, spoke
about how he was introduced to ham
radio and ATV by taking part in a 1,000
ft. balloon launch. He became involved
with a local ATV group that organized
the foxhunt after the launch.

Kevin Sil N9RPL is 15 and told
about some funny experiences with
foxhunting. He explained triangulation
to the audience, and how foxhunters
utilize this technique.

As | watched the forum on the
videotape thal had been sent to me, |
was really proud of the children who
got up to speak in front of a packed
audience. | was especially delighted
when the distaff members of the speak-
ing group got up to the podium.

Laura Sobon KD40OZC is 10 years
old and has an Exira Class license.
She's been listening to her dad's radio
since the age of six. Laura gave a very
impressive presentation, including a
video that showed the rescue efforts for
a tornado emergency that she and her
dad participated in with radio communi-
cations.

Cathy Gilliland KBOFDU is a 17-
year-old who is working with Bill
Pasternak and Dave Black on a video
about amateur radio as seen through
the eyes of a young person. She aiso
gives radio presentations at a local
middle school for Hobby and Career
Day.

Jeremy Boerger N8PPY intrigued
everyone with his description of the
devastation at the tornado relief center
he worked at with his dad. He wisely
remarked that “catastrophic events
happen, and amateur radio can always
be a backup.”
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Photo A. Presenters at the '94 Dayton Youth Forum. (Photo by Jim Wilmerding
N4MDC.)

Seth Wilson NOURQ is 14 years old
and is vice president ol the Boulder,
Colorado (BARC), Jr. Amateur Radio
Club. He describes himsell as a “peo-
ple person.” Ham radio gives him a
chance to meel many different people
and to learn about all of their interests.
Seth teaches other youngsters about
radio. The club provides 10 differentl
Elmers, so the children get exposed lo
various teaching styles and different ar-
eas of expertise.

Al this point in the forum, Noel and
Bill drew names to give oul the books

e

Photo C. Chris Lougee with the winner of the 2meter rig, Darren Ellington

that were donated by the ARRL for
prizes,

Casey and Cody Haley have done
several youth forums with me as my
guest speakers. They are always a big
hit. Cody KBSWYJ is 11 years old and
really enjoys all aspects of ham radio
with the rest of his ham family. He told
about a geography bee that he won in
school thanks fo the knowledge he had
gotten from his radio contacts. His dad,
Marty ABSGU, helps oul with radio de-
mos to the Boy Scout group the Haleys
belong to.
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KB4FBC. (Photo by Jim Wilmerding N4MDC.)



Casey AB5RG is nine years old and
got his Extra ticket when he was only
eight. Besides winning numerous
awards, Casey has the distinction of
being the youngest member of DXCC.
He “loves fo chase DX He introduced
Jim N6TJ/ZD8Z, who made a sked with
him from the Ascension Islands. Casey
says that radio is really greal for a kid
because it has helped him with his ge-
ography, science, and social studies. It
has also gotten him the day off to
speak al the forum in Dayton.

My good friend Gordon West
WBENOA was up next to invite every-
one to join us both on “The CQ All
Schools Net™ next fall. (We meel on
Tuesdays and Thursdays at 17:30 UTC
on 28.303 MHz. If nothing is heard af-
ter 10 minutes, go to 21.303 MHz.)

Shawn Patlison KB4WXY, age 13,
told the audience how he became inter-
ested in ham radio after seeing a demo
in the second grade. He enjoys getting
involved with the public service part of
the hobby and recommends that
youngsters get exposed o working with
emergency communications,

Toby Metz KB7UIM, age 14, was
fortunate enough to have his trip to
Dayton sponsored by the local Boise,
Idahao, Amateur Radio Club. This articu-
late young man gave a wonderful multi-
media presentation highlighting his run-
ning of the Discovery Nel. He was the
net control for the SAREX STS-60
school contact. Over 25 other schools
were linked up for the 10-minute con-
tact with the astronauts. Over 19 ques-

tions from school kids were answered
during the contacl. The ever-popular
“How do you go o the bathroom in
space?” question went unanswered.

Danny Savino AA2GM is a 13-year-
old Extra Class whose dad first inter-
ested him in amateur radio by showing
him different QSL cards. Dan spoke
about how to get young people interest-
ed in radio. He mentioned that fox-
hunts, moonbounce, space contacts,
and working different modes are activi-
ties thal provide action and excilement,
which is what young people like. He
proposed a youth net or a school club
as good ideas 1o get large numbers of
kids invoived.

The grand finale of the Youth Forum
came when Chris Lougee of ICOM
drew a card out of a hat to present an
ICOM 2 meter handie-talkie radio to a
youngster under the age of 18. The
winner was Darren Ellington KB4FHC.

It seemed to me from waiching the
videolape thal a good time was had by
all. My special thanks to all the children
who turned out to be such excellent pre-
senters, and to all the wonderful hams
who pitched in to help with the forum.

Due to the large number of children
who applied to participate in this year's
forum we'll be starting to interview a lot
earlier for Dayton "95 this year. So all
you teachers and instructors and par-

ts . . . keep your eyes and ears open
for articulate, active young people who
would like to be interviewed for next
year's forum. Have them contact me at
(718) 983-1416. 73]
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FREE
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TS-450AT

- T&-BS0AT
T5-0890
TS 85050

CALL FOR ALL KENWOOD

FT-Ba0MAT
FT-080
F- 1000

-800-666-0908

YAESU

NEW!

CALL FOR ALL YAESU
RADIOS & ACCESSORIES

PCB / Schematic CAD - from $195

EASY-PC - For single sided and

mufltilayer boards to 17"x17™.

Phenomenally fast and easy to use.

Over 18,000 copies in use worldwide.

EASY-PC Professional for boards up to

32" x 32" at .001" resolution, 16 layers.

Schematic capture and netlist extraction -

| integrates seamlessly with PULSAR and

| ANALYSER Ill. Runs on PCI/XT/AT/
286/386/486 with EGA or VGA displays.

Loglc Slmulatlon from $195

PULSAR and PULSAR Professional -

Full featured digital logic simulators.

Allow you to test your designs quickly and
inexpensively without the need for
1| sohisticated test equipment.

PULSAR can detect the equivalent of a
picosecond glitch occurring once a week!
Runs on PC/XT/AT/ 286/386/486 with
EGA or VGA dis

Analogue Simulation - from $195
EEEE s men oowoone | ANALYSER Il and ANALYSER I Pro.

_'_:l»——\ 'p‘("— :: Powerful linear circuit simulators have full
- \ b graphical output, handle R's,L's,C's, Bipolar

i [ E P B i Sy
~— e -
—_— —

= L | k«" Transistors, FET's, Op-Amp's, Tapped
e = ] i « | Transformers and Transmission Lines etc.
oo \ W/ ~~ | Plots Input and Output Impedances, Gain,
o ;I__#.-' .= | Phase and Group Delay. Covers 0.001 Hz to

>10GHz. Runs on PC/XT/AT/286/386/486
with EGA or VGA displays.

For information write, fax or call:

Number One Systems

REF: 73, 1795 Granger Ave., Los Altos, CA94024
(415) 968 9306
VISA and MasterCard welcome.
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FT-2200 NEWT
FT-2400H
FT-280H |

IC-T3r
1C-T3E

CALL FOR ALL ICOM

WG-FOF

’ STANDAFID
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GALL FOR ALL STANDARD
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AEA » ASTRON = AZDEN « COMET
* CUSHCRAFT = DIAMOND
* KANTRONICS » MFJ » SANGEAN
« SONY SHORTWAVE = DRAKE
GRUNDIG « MANY MORE...

ALINCO@

DU-G1T DU 180T, OJFT T, OR-800T
OJ-580T

CALL FOR ALL ALINCO

NEW EQUIPMENT PRICING AND ORDERS 1-800-666-0908 OUT OF STATE
TECHNICAL, USED GEAR, INFO 203-666-6227 24HR FAX 203-667-3561

Hours:
M-F 10-6.
SAT. 10-4
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LENTINI COMMUNICATIONS INC.

21 GARFIELD STREET, NEWINGTON, CT 06111
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HomING IN
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Joe Moell PE. KOOV
PO Box 2508
Fullerton CA 82633

RACES RDF Goes
High-Tech

You can learn a lot from a book or a
lecture, but you can't master a skill
without repeatedly performing it your-
self. Otherwise, we would all be pro-
fessional musicians after a few hours
of just reading sheet music and listen-
ing to CDs. There's no exception to
this rule when it comes to acquiring ra-
dio direction finding (RDF) expertise.
Over the last 68 instalimenls, "Homing
In® has helped you selecl equipment
and has described techniques for hid-
den transmitter searches (called fox-
hunts or T-hunts). But the only way
you will become an expert at it is to
gel some experience, by tracking
down actual signals.

Three years ago, the Radio Ama-
teur Civil Emergency Service
(RACES) team for the County of Or-
ange realized that rapid response
RDF skills could be vital to the public
agencies it serves. Al the time, there
were many regular T-hunts in South-
ern California, but most participants in
them had years of experience. Exist-
ing hunts were usually too difficult to
inspire confidence in beginners, so
RACES members began holding their
own monthly hunts. Liability concerns
prevented them from calling these
events official RACES drills or func-
tions, but the group’s leadership heavi-
ly promoled them.

RACES hunts are still held monthly
on the 146.895 MHz WEKRW re-
peater, immediately following a Mon-
day evening net. All listeners are invit-
ed 1o try their hand. The first hunt was
extra-easy—just a mobile slation “hid-
den” in plain sight in the parking lot of
a popular coffee shop. Hider WAGLAB
gave enough clues and encourage-
ment thal several hams were able to
find him with only a mobile rig and a
whip antenna, by gauging the strength
of the signal. (This is commonly called
“hot/cold” hunting.)

WABOPS and | hid the second
RACES T-hunt, trying increase the
hunters' skill level. Our T was a dual-
band hand-held modified for cross-
band repeat operation, in a black box
under a tree next o the curb of a
dead-end streel. Despite our continu-
ing words of encouragement via the
UHF link from our car a block away,
hunters would drive up next to the
tree, then drive away when they didn't
see a ham in a car there. A few
hunters complained that the hunt was
“too difficult.”

Now They're World Class

It's completely different today.
These RACES hunters have kept at it,

Radio Direction Finding

and their skills are as polished as the
participants in the Southern California
“expert” hunts. Nowadays, they love
going on foot to “sniff” out concealed
rigs at the end of the mobile portion of
the hunt. For the most recent event,
KEGAFR and KEGDVB stuffed their rig
in a big bush under high voltage power
lines. Their antenna was a quarter-
wavelength bronze rod concealed in-
side a hollowed-out branch.

Members of the RACES RDF group
have started two additional monthly
events. One is a “progressive” hunt,
where the first to find the T gels to im-
mediately go out and put his own T on
the air in a location of his choosing.
The finder of the second T hides
transmitter number three, and so on
for the remainder of the evening. An-
other hunt features several T's, each
beeping intermittently on the same
simplex frequency from widely scat-
tered locations. The first to find all of
them wins.

T-hunting has boosted the spirit and
camaraderie of this RACES team.
Members gather informally at
lunchtime several days a week 1o
swap hunt stories, plan evenls, and
draw new RDF equipment ideas on
paper napkins. The newest gizmo on
the RACES hunt scene (Photo A) is
“T-Helper™ by Robert Barris KDGIFZ,
who loves both ham radio and digital
technology.

According to Robert, "I started play-
ing with microcomputers when | was in
the fifth grade, learning on a Radio
Shack TRS-80 Model 1. | wrote little
programs in BASIC, played games
and whatnot. From there it was the
Apple I, then the IBM and now the
Macintosh.”

In 1986, Robert's computer acu-
men led him to a job at Quicksilver
Software, where he and others write
programs under contract for numerous
computer brands. There he met Dave
Steffen N6TCI and Byon Garrabrant
KD6BCH. “They both got into ham ra-
dio and then joined RACES." he says.
“I went on a couple of T-hunts with
them, which got me interested in ham
radio. | got my license aboul two years
ago.”

Most 2 meter mobile transmitter
hunters in Southern California use ro-
tating beams or quads 1o lake direc-
tional readings. They use an RF atten-
uator to keep strong signals from pin-
ning the receiver S-meter. Robert’s T-
Helper automates the process. It cap-
tures antenna mast azimuth and S-
meter readings and feeds the dala to
his Macintosh PowearBook 180 laptop
computer, which displays real-time po-
lar plots of signal strength versus di-
rection relative to the car's heading
(Figure 1).

As the vehicle moves along and
Robert manually rotates his RDF quad
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Photo A. Robert Barris KD6IFZ goes on hidden transmitter hunts with Rachael

Kent KE6GIO, His T-Helper interface board and automatlic attenuator are in a card-

board box on the back seat with the battery.

...........
BT Lt e

--------
......

.1'E. .:.!

Photo B. Robert drives and turns the 2 meler quad

while Rachael operates the

computer. According to Robert, “She’s an excellent navigator, very good at read-

ing the maps.”

i

Photo C. KD6IFZ is still experimenting, so he has not boxed up the T-Helper as

yel. The microconiroller module is in the center of a large piece of perf board, with
analog S-meter voltage coming in to the left of the module. At the top of the photo
is the surplus digitally-controlled RF attenuator from JFW Industries.

(Photo B), the display updates con-
stantly. Old traces fade into the back-
ground, replaced by fresh information.
KD6IFZ and his partner can easily tell
which signal lobes are consistent and

which ones come and go due to re-
flections from nearby hills and build-
ings.

T-Helper automates the job of set-
ling the RF attenuator as the hidden T
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DEALER DIRECTORY

DELAWARE

New Castle
Factory authorized dealer! Yaesu, ICOM,
Kenwood, ARRL Publications Calibook, ARE
Hamiink, AEA, Kantronics, Ameritron,
Cushcraft, HyGain, Heil Sound, Standard
Amateur Radio, MFJ, Hustler, Diamond, But-
ternut, Astron, Larsen, and much more.
DELAWARE AMATEUR SUPPLY, 71 Mead-
ow Road, New Castle DE 19720. (302) 328-
7728.

NEW JERSEY
Lodi

Norih Jersey's newest Two Way Radio and
Electronics Dealer is now open. Sales of
Ham, Business, Marine and C.B. two way
equipment as well as Scanners, Shortwave,
Electronic Kits, Antennas, Books, Cable Box-
es and more. Friendly service and low
prices. Advanced Specialties, 114 Essex
Street, Lodi NJ 07644. (201) VHF-2067.

NEW JERSEY

Park Ridge
North Jersey's oldes! and finest Shortwave
and Ham Radio Dealer. Three minules
from Garden State Pkwy and NY Thruway.
Authorized Dealers for AEA, Alpha Delta,
Diamond, ICOM, Japan Radio Company,
Kenwood. Veclronics, Yaesu, Ham Sales,
Lee WK2T. GILFER SHORTWAVE, 52 Park
Ave., Park Ridge NJ 07656. (201) 391-
7887,

NEW YORK
Manhattan
Manhattan’s largest and only ham Radio
Store, also full line of Business, Marine, Avi-
ation, Shortwave Radios and Scanners, and
Cellular Phones and Beepers. Large selec-
tion of Books, Antennas, Test Equipment,

coaxial cable and parts. Full Service Repair
Lab on premises. Our 44th Year...We carry
all major fines: MOTOROLA, ICOM, KEN-
WOOD. YAESU, BENDIX KING, ASTRON,
AEA, SONY, PANASONIC, MFJ, CCTV
CAMERAS AND MONITORS, BIRD
WATTMETERS, FREQUENCY COUNTERS,
SCANNERS, HYGAIN, VIBROPLEX, HEIL,
CALLBOOK, ARRL OTHER PUBLICA-
TIONS. Open 7 days M-F, 9-6 pm.; Sat., 10-
5 pm,, Sun. 11-4 p.m. We ship Worldwide.
Call, Fax, or write for information and prices.
Your one Source for HAM and Business

Radios . . . BARRY ELECTRONICS, 512
Broa , New York NY 10012. (212) 925-
7000. FAX (212) 925-7001.
OHIO
Columbus

Ceniral Ohig’s full-line authorized dealer for
Kenwood, ICOM, Yaesu, Alinco, Japan Ra-
dio, Standard, AEA, Cushcraft, Hustler, Dia-
mond and MFJ. New and used equipment on
display and operalional in our new 10,000
sq. fi. facility. Large SWL Department too.
UNIVERSAL RADIO, 6830 Americana
Pkwy., Reynoldsburg (Columbus) OH
43068. (614) 866-4267,

PENNSYLVANIA
Trevose

Authorized factory sales and service. KEN-
WOQOD, ICOM, YAESU, featuring AMER-
ITRON, B&W, MFJ, HYGAIN, KLM,
CUSHCRAFT, HUSTLER, KANTRONICS,
AEA, VIBROPLEX, HEIL, CALLBOOK, AR-
RL Publications, and much more.
HAMTRONICS, INC., 4033 Brownsville
Road, Trevose PA 19047. (215) 357-1400.
FAX (215) 355-8958. Sales Order 1-800-
426-2820. Circle Reader Service 298 for
more information.

Dealers: Your company name and message can contain up lo 50 words lor as itie as 5420 yearly (prepaid), or $210
lor six months (prepaid). No mention ol mail-order business please. Direclory lexd and payment must reach us 60
days in advance of publication. For example, advertising for the April *82 issue must be in our hands by February 1st.
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BATTERIES

OAK HILLS RESEARCH
QRP Headquarters

QRP CLASSIC DUAL BAND
TRANSCEIVER KIT

* Dual band Transceiver kit for the 20M & 40 bands
= Superhet receiver design with diode ring mixer & RF pre-amp
« High side LO injection on both bands for a cleaner signal

= 4 pole crystal ladder filter
* 4 pole audio filter
* AGC circuil

= Vio tuning with 8:1 vemier dial covering 100 KHz
* RIT w/center detent control providing + 1 KHz of range

= Sidetone oscillator w/level control

= Silky smooth QSK circuit

* 4 - 5 walts of RF output on’both bands

» Tx output power adjustable from 0 to full output
 Both lambic and manual key jacks provided

= 12VDC operation — Current drain is 200mA on Rxand 1 Aon TX
* Measures (HWD):4" X 6 1/4™ X 6 7/8" and weighs 48 oz.

= 100% complete kit — All coils are prewound
= All panels prepunched for optional lambic keyer

w' * Cat # CL2040 ..
__/m

« Cal # KEY1 Dptmna1 Iambu: Keyer krt
SAM to 6PM

Mon.-Fri.
EST.

20879 Madison Street
Big Rapids, M| 49307

OAK HILLS RESEARCH

_$219985 |
» 39.95

Michigan
Reosidents
Agd 6%
State Sales Tax

Fax: (616) 796-6633 Orders 616-796-1460 Tech. Info (616) 796-0920
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BUY DIRECT FROM US, THE MANUFACTURER!

YAESU/MAXON
FNB-2 10.8v @ 600 MAH
FNB-3/3A 9.6v @ 1200 MAH
: FNB-4 12v @ 750 MAH
| FNB-2A 12v @ 1000 MAH
"FNB-10(S) 7.2v @ 1150 MAH
FNB-12(S) 12v @ 600 MAH

equiv. to FNB-11 (%" shorter)
FNB-17 7.2v @ 600 MAH
*Same size case as FNB-12

*FNB-25 7.2v @ 600 MAH

FNB-26 7.2V @ 1000 MAH
“FNB-26-S 7.2v @ 1500 MAH
*FNB-26A 9.6v @ B800MAH

*Same size as FNB-26 case
FNB27 12v @ 600 MAH

FOR THE

MONTH OF SEPTEMBER

Replacement Batteries

for

7.2V @ 900mAh
7.2V @ 1500mAh
12V @ 600mAh

LOOK FOR OCTOBER'S
SPECIAL OF THE MONTH

MONTHLY DISCOUNTS
APPLICABLE TO END-USERS ONLY

sales tax. Add $4.00 for
pnstaga and handling

VISA |

: **FNB-27S 12v @ B00 MAH
**( %" longer than FNB2T)

NYS residents add 8 1/2%

Powerpact-°

6 V for Camcorders & 12V for 2-way

Prices and snemita’fmnﬁ subjact tu change wﬂhuul notice

W & W ASSOCIATES

800 South Broadway, Hicksville, NY 11801

WGIHLD WIDE DISTHIEUTGHSHEF’S AUA!LABLE PLEASE INEILJIHE
" InU.SA. and Canada Call Toll Free:(800) 221-0732 » In NY State Call:(516) 9420011 Fax:(516) 9421944

MADE IN
THE U.S.A.

SEND FOR

FREE CATALOG
AND PRICE LIST
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Figure 1. A lypical display on KD6IFZ's computer during an actual T-hunt. Quad pointing direction (121 degrees relative fo vehicle heading) is shown as a short dark

bar in the polar display.

is approached. When signal level in-
creases enough to drive the polar dis-
play off scale, Roberl's program com-
mands his attenuator to knock the sig-
nal level into the receiver down suffi-
ciently to bring the display back into
range. Il terrain features suddenly
block the signal or if the hider reduces
transmitter power, the program re-
duces the RF attenuation.

A header bar on the 300 x 300 pixel
polar display window tells the current
antenna azimuth and altenuator sel-
ting. There is plenty of additional room
on the PowerBook screen, so Robert
added a map display. A separate win-
dow shows a portion of the county
street map. The map is easily moved
under the window 1o center it on the
vehicle's location.

Affordable Data Acquisition

The T-Helper interface board (Pho-
to C) is designed around a Motorola
68HC11 8-bil microprocessor. “Il is a
great chip for only about 20 bucks,”
KDGIFZ says. “| use a support module
from CGN Company. The module is
intended primarily for prototypers and
people building onesy-twosy projects
like me. It has a socket for the
68HC11, a crystal and a 5V-to-12V
level shifter for RS232 interface. It also
has all the necessary reset support
circuitry, which is pretiy tricky to get
right on your own. That little $35 mod-
ule is a computer in itself,

“The 68HC11 has analog-to-digital
converters right on the chip. I'm using
one of them to digitize the receiver S-

meter reading. The meier circuit in my
receiver puts out 0 1o +5 volis, so its a
perfect match. There's no algorithm or
smarts in the 6BHC11 module, just a
simple data acquisition process. The
chip has a bootstrap mode. When you
first turn it on, it watches its serial port.
The host program In the PowerBook
feeds it a little 180-byte routine at
9600 bits per second. The module
loads it and runs it”

Antenna position data comes from
a shaft rotation encoder attached to
the bottom of the mast (Photo D).
Robert explains, “The encoder has
2,000 counts of resolution, more than |
can plot. What's more, determining
shaft angle requires a rather hairy al-
gonithm. The encoder does not give a
nice 10-bit answer of which way the
shaft is pointed. Instead. it has two
outputs, called the A and B channels.
Each generates a precisely timed
square wave when the disk is lurned.
It's the same principle as the quadra-
ture cutpul encoders in a mouse.”

Since the encoder outpul is relative,
not absolute, the 68HC11 must read
data continuously and keep lrack of
the shaft position. “If you lost data, you
would lose sync,” says KDGIFZ. “But
I've never had a problem that | could
attribute to the encoder losing count.”

Rather than using a PIN diode RF
altenuator with analog input, which
would have required a digital-to-ana-
log converter module in the T-Helper
to drive it, Robert looked for a digitally-
controlled attenuator. Luckily, he found
a suitable unit, made by JFW Indus-

58 73 Amateur Radio Today * September, 1994

tries, at a swap meei. “We weren't
sure it was going to work on the 2 me-
ter band,” he says, "because it was de-
signed for microwave frequencies,
judging by the SMA type connectors
on it” Bul he wrote a program to test i
and determined thal range and accu-
racy was good enough

the dots on the polar display bigger, 50

they would be easier for readers to
see. After a couple of minutes of re-
coding and recompiling, the display
had bigger dots. For night hunts,
Robert prefers white dols on a dark
background, which he can get with a

for this closed-loop appli- B
cation.

The “intelligence” for
KDBIFZ's system is all in
the host program, which
runs in the PowerBook
and communicates with
the T-Helper board via a
communications port.
The operalor can control
many aftlributes from the
keyboard, such as the
rate that traces fade
away. Al startup, an ini-
tialization routine asks
the operator to point the
beam straight ahead and
hit a key. The computer
then automatically cali-
brates the shaft encoder
output.

Reprogramming on the
Run

Robert knows his pro-
gram forward and back-
ward, and he somelimes

makes changes and re-
compiles it in the middie
of a T-hunt. When taking
photos of the setup, |
asked if he could make

Photo D. A flexible hose connects the bottom of the
rolating antenna mas! to a shaft rotation encoder
from US Digital Corporation. A permanent coupling
is not necessary, because the computer calibrates
the encoder readout before the start of the hunt.
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Figure 2. Corrected schematic for the resistive RF attenuator project in July's “Homing In.”

few keystrokes.

When hunting, the host program
loop sequence is simple: Read the an-
lenna shaft angle, read the S-meter
voltage, place the dot on the polar dis-
play, check if the S-meter is in range
and reset the attenuator accordingly,
then repeat. “The protocol between
the host and the helper is very simple,”
says KDGIFZ. “The host sends out one
character to assert a byte on the at-
tenuator control lines. The character
also serves as the go-ahead lo send
back a packet of azimuth/strength dala
from T-Helper to host.

“This happens about 30 times a
second. There are six optoisolators
connected to output pins on one of the
paraliel ports on the 68HC11. Every
time the microcontroller receives a
byte from the host, it asserts it on the
six lines and the relays in the altenua-
tor change 1o reflect it.

“The T-Helper board runs directly
off a 12V gel-cell,” Robert adds. “The
compuler has its own battery that lasts
about two hours on a good day if
you're not stressing the machine (oo
much. We bring an inverter and the
compuler's battery charger along.

When the battery gets low, we plug in
the inverter and charge it up again.”

Robert and Rachael won't brag, bul
the computerized system has served
them well in the 10 or s0 hunts where
they have tested it. “We haven't yet
won any hunts where winner is deter-
mined by low mileage.” he says. "But
we won the first Monday night first-
finder-wins RACES hunt that we took
it out on. On that hunt, KD6BCH hid
using a continuously rotating beam
antenna for transmitting. The T-Helper
worked like a charm.

“The other hunters had to contend
with S-meter readings constantly vary-
ing 10 to 15 dB, which made accurate
bearing-taking difficult for them. With
the T-Helper, we could build up a pat-
tern on the screen. As we swepl the
antenna slowly across the signal and
let the peaks and valleys come and
go, the pattern showed where the
highest high was, which was the direc-
tion to the T. That was instrumental to
our winning.”

Always a Wish List

Like any good engineer, Robert is
planning additions and improvements

lo his system. I have to constantly re-
mind myself that | didn't build it to win
T-hunts, bul to learn how to do some
electronics,” he says. "But I'd like to
add a satellite navigation unit to know
where | am, and a flux-gate compass
to input the exact vehicle heading lo
the computer. Another feature I'm
thinking of adding is a B-scope (rect-
angular X-Y) display, simply because
it's sometimes easier to find the peak
with it, compared to the polar display.”

What about letting the computer
calculate the best bearing direction
from the displayed data? Robert thinks
that some things are best left to the
operator. “Judging by some of the pat-
terns that we have goften, | wouldnt
trust the computer to make judgement
calls on where the peak is,” he says.
“We prefer to keep moving and keep
swinging the beam. If we see a
strange blip. we can tell if it was or
wasn't there before and decide
whether to change direction or keep
moving.

“I'm very much against the comput-
er doing any interpretation. | like the
program to have lots of ways to pre-
sent the data, but ultimately it comes

back to the human looking at it and
making choices. That's also one of the
reasons I'm against having a motor
drive for the antenna rotation. Often
we get into a situation where it's defi-
nitely in the front right quadrant, for ex-
ample, and we want to just focus on
that area for a while. We don't want to
swing the full 360 degrees all the
lime.”

Orange County RACES is full of
technically competent hams, and
KD6IFZ insisls on thanking those that
assisted him with the T-Helper project.
"John Roberts WAGLAB was great for
general consultation,” he says. "He
gave me some parts and got me start-
ed on the first circuit, to buffer the S-
meter oulput from the radio. Mel
Chester KB6MT loaned me his 6811
evaluation board to test my concepl
before | bought a chip and started
building this thing. David Hess
KDE6LZA and Marty Mitchell N6ZAV
gave lots of electronic assistance. By-
on Garrabrant KD6BCH helped me a
lot with the software.”

And Finally . ..

Qoops . . . The 73 gremlins acci-
dently shorted-out the DPDT switches
in the resistive RF attenuator project
in *Homing In” for July. A few extra
connection dots crept into the circuit.
Figure 2 is a corrected schematic. H

Hardware and Data

Resources Mentioned
in this Article

CGN Corporation

1000 Chula Vista Terrace
Sunnyvale CA 94086
(408) 720-1814

JFW Industries, Inc.

5134 Commerce Square Drive
Indianapolis IN 46237

(317) 887-1340

US Digital Corporation

17401 Stoney Meadows Drive
Vancouver WA 98682

(206) 260-7451

SPY ON THE EARTH
See Jive on
your PC
what

satellites in
orbit see

From

Micro HC-1000
Computer REPEATER
Cmﬁclﬂg?fa CONTROLLER

. Autnplch * Reverse Autopalch
e User Programmable CW ID,
Control & User Codes & Timeouts

Manual with schematics » 90-Day Warranty
Wired & Tested w/ manual .... $239.95

| M Micro Computer Concepts
? 8849 Gum Tree Ave.
New Port Richey, FL 34653

813-376-6575
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MORSE CODE MUSIC!

SENSATIONAL NEW WAY TO LEARN|
CODE—Do Aerobics, Sing, Jog, or Drive |
while learning code! A fun & easy way to
learn or retain Morse Code skills. Now the
secret is yours with this amazing syncronized

.Baplura Evehreatmakmg bmagﬂa of the Earth for fun or | breakthrough! Great fun tape for all licenses |

and classrooms! Order:
“THE RHYTHM OF THE CODE”
Version 2 cassetle today!
Send $9.95 and we'll pay the shipping to:

KAWA RECORDS

P.O. Box 319-RF

Weymouth, MA 02188

Check or money order only. We ship all orders within 5 days.
Overseas please add $2.00 for air mail.
MA residents add 5% sales tax

profit. Zoom in up 1o 20X. Send $39 check or M.O. ($45 ar,
250 overseas) for our fantastic 12 diskette set of
professional quality copyrighted programs (IBM type) that
does sateliite tracking, image acquisition, image processing,
3-D projections and more. Direct reception from the
satellites guaranteed worldwide without a satellite dish.
Schematics included for interface. For FREE information
log-on 1o our bulletin board anytime at: (718) 740-3911.

VANGUARD Electronic Labs
Dept. RF, 196-23 Jamaica Ave.
Hollis, NY 11423 Tel.718-468-2720
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Pico-J molis o and Redes in fes d-0unce pOChr-siped Fosder, I,’E
walling lke the Genie ina boflle 1l you reed full-gueeting
signal pouch.
Call him forth and his gliatening black weaiher sealed iines
revedl a sleok end-fed halfwave andeina ready 10 hang amvvehess. Sus- |
Pird iy Tl Skt chocet of st doorncry Atseh Pheo-J o wencow
glazy or curbn rog. He nescs no radials or broadband Tow-
angle omni halfwave gain.
Carry Ploo-J with Yo lor emengenciet. Hang In Iha molel when an tha
read. Ha iImproves rangs, boosts receplion, saves batieries
Pico~J comes raady lor wirk witih 72~ molated ool feedine mnd gold
o BN Typacal exipe-to-sdge SWH oder 1.2 Handcsfted in e
UEA

Infn $1 Models Antennas West
G0 A L oerbotine
24605 DusiBarndaddss 801-373-8425
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'L / BP 845 ICOM 1400ma
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EBP i \N ALINCO 1500ma "'; hj{ll PUTTING THE AMATEUR BACK IN RADIO
| MJW Qﬂ}‘ ’40 Eﬁ'h | FUN-KIT LINE
KITS: "SMART" BATTERY CONTROLLERS: 6 -20 V.
B One Year WEl]ﬂllt}' BASIC - $34.95: WITH XFMR - § 44 95
. Mﬂh:h&d LEH mnmw WITH ENCLOSURE - $84.85.
: : “SMART" SOLAR BATTERY CONTROLLERS:
[ Cﬂser}?—fglﬂldmﬂf §-20V. -5 44,95
ife extended ing time CURTIS KEYER KIT: INCL. AUDIO AMPLIFIER,
B lLong Operating IAMBIC KEYING, ADJUST SPEED- $39.95

B Made for HAMS, by HAMS

OPTIONS KIT (POS/NEG KEY, WEIGHT/
TONE CONTROL) $10.; METER OPT. $10.

Add $4.00 Shipping & Handling for first battery. gl |
hma) pack from Pm;ﬂu $1.00 for each add] battery - US. only Available ANTENNAS: SPECIALIZING IN LADDER-LINE-—
.r“ I voua MULTIBAND "WINDOM™ WITH 1:4 BALUN &

ISSSNES vl 50" FEED LINE- $89.95; PORTABLE OR

iIH'I FIXED STATION “JADE" (J) POLES: 2M
AlNINEEE (144 MHZ), 1 1/4M (220 MHZ) OR 6M (50

MHZ):MULTIBAND DIPOLES: SINGLE OR
DUAL, 40 M OR B0O.M.

FOR ORDERS CALL 1-800-JADE PRO (523-37786)
P.O. Box 368 E. HAMPSTEAD, NH 03828-0388
PHONE: 603-329-8995 FAX: 803-329-44895
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A KEVNOTE SPEAKER ===

the only thing low about our charge is the cost...

1-800-634-8132

from Grove!  -svee

—>Adjustable Filter
The Grove engineering team has created the most revolufionary
audio occessory on the communication market: the SP200 Sound —Recorder Activator

Eibantar —>Audio Amplifier
Housed in a stylish, solid ook cabinet hand crafted in the —»Audio Activated Squelch
mountains of North Caroling, , the SP200 is sure to enhance any ~»Noise Limiter
= rodio room. The control panel, constructed of sturdy, black
& cluminum, hos been designed for opfimum ease and conveniene ~ When you can have it all

G e tuning and efingsignak. in the new Grove
. The SP200 combines a powerful audio amplifier, top-of-the-line

P-200

SOUND ENHANCER
%  ofisterforence ond bock . while he bess
SPK13 19995 i T oty 2

__ ~ versatile listening environment ever available to radio enthusiass.
' . ' ST The keen peak/nolch filter system and advanced noise fimiter
Order "” fmd”dﬂfy P”ff allow the listener to pull dear and distinct signals out of the haze

B8 specker, and on odiosiable fifer system o ceate the mast
you want. FSK, RTTY, packet, FAX, CW and oll other data systems  CALL NOW!

Price goes up on September 1, 1994. are enhonced while interference and electrical noise are reduced
* Plus $7.50 UPS Ground Shipping o even elminated by the anclog cudo processor, (800) 438-8155
= The SP200 also comes equipped with a stereo/mono (704) 837-9200

jock for private listening, and on automatic PO Box 98
Power Required: 12 to 14 VDC @500 mA; 120 VAC adaptor indl, | eadphone jock : )
MFMTDIMZ“@ 10% THD (8 ohms) MMNﬂﬂmnﬂuhﬂnmm Brasstuwn, NC 28902
Tape Activator: Audio activated (VOX), 3 second hold keynote speaker!

Audio Selectivity: Peak/notch 30 dB or greater, 0.3-6 kHz Try the new Grove SP200 Sound Enhancer with your
Tape Output: 500 mV P-P @ 600 ohms (nom.) é ENTERPRISES

Squelch Hold: 0-10 seconds receiver, scanner, of fransceiver and enjoy the latest in
Noise Limiter: Adjustable-threshold pulse noise clamp speaker sophistication; you'll agree this is truly o

Headphone Jack: Universal mono-wired stereo jack Changing the way you
Dimensions: 10-7/8"W x 6-7/8"H x 7-1/4"D hear the world
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Number 18 on your Feedback card

PACKET & COMPUTERS

Jeffrey Sloman N1EWO
c/o 73 Magazine

70 Route 202 North
Peterborough NH 03458

Getting Your Computer On
The Air

This column usually discusses ad-
vanced lopics, but even the most ad-
vanced among us started out with
simple stuff. With that in mind I'd like
to get more of you on the air so we
can build up the pool of “packet ex-
perts.”

Many of you with an interest in
packet radio are already using your
computer to communicate over phone
lines using a modem. Sending and
receiving data using amateur radio
gear shares many of the concepts
you already understand from the
wirebound world of BBSs. If you are
an experienced landline BBS user,
you already own one critical compo-
nent. If you are an average ham,
you've gol another—a 2m handheld.
In fact, for many of you, the only thing
that you'll need to buy is a TNC (Ter-
minal Node Controller) which is the
packet radio equivalent of your mo-
dem (but it's a lot smarter.)

What Do You Need?

The first thing you'll need to start
out in packet is some sort of terminal.
This can be a "dumb terminal™—an
old-fashioned desktlop unit often
found at hamfests for anywhere from
$0 1o $20. Aimost any dumb terminal
will do, but not every terminal will
work. ldeally, you want something
that works as a "glass TTY" (a video
version of a printing terminal) or
VTxxx emulation, where xxx is 52,
100, 102, 220 (or higher). The VT ter-
minal is an invention of DEC (Digital
Equipment Corporation), and is just a
little better than dumb. By sending a
VT terminal certain command se-
quences you can get the display to do
some interesting things like menus
and reverse video, The higher the
number after VT, the more modern
and capable the terminal.

While a terminal will get you on the
air, you'll find it frustrating after
awhile. A terminal cannot run the so-
phisticated communications software
that adds to the excitement after you
get going. For this, you'll need a com-
puter. Almost any computer can be
used in a packet station. If you have a
Commodore 64, 128, or Amiga, you'll
find lots of other hams using this
hardware and ready to offer help. If
you use a Macintosh, you'll find plenty
of software for your machine. The
clear leader, though, in the amateur
world will come as no surprise—The
IBM-PC and its compatibles.

Just like the rest of the world,
hams use the IBM-PC in greater

Digital Amateur Radio

numbers than any other machine. So
if you don't own a machine, and you
want to buy one for use in our
shack—buy a PC. Whal sort of PC?
Well, your best bet is to buy some-
thing that will properly run Microsoft
Windows. Windows-based ham soft-
ware is rapidly becoming the norm
and offers wonderful ease of use. Ba-
sically, you'll want an 80486 with 8
Mb of RAM. Note that this is a very
simplistic description, and you'll want
lo consuit an expert (friend or dealer)
for a more complete explanation.

Whichever machine you have,
you'll be using one of its serial ports
o connect the next box in the chain—
the TNC. A TNC does two things for
you. First, it has some intelligence
built in. This allows it to interact with
you through its simple user interface.
For instance, to connect to another
station, you type a command at the
prompt:

cmd:c kb9bwe

This instructs the program in the
TNC to do everything necessary to
make a connection to KBSBWE. To
do this it uses a special “protocol"—a
set of rules—called AX.25. This is a
“packet switched" protocol, and where
packet radio gets its name.

Because of this built-in protocol
and its “command interpreter"—the
part that understands your com-
mands—any sort of communications
program will start you out.

The second major function of the
TNC is to provide a modem that gets
your data on the air. The word mo-
dem comes from MODulate DEModu-
late, and its job is to turn the outgoing
digital signal into sound and the in-
coming sound back into digital infor-
mation. It functions about the same
way that your telephone modem
does, but usually at a considerably
slower pace of 1200 baud.

Let's take a moment to look at the
idea of “baud.” This technical term
comes from the name of J.E. Baudot,
a French engineer who did work on
the telegraph. There is confusion
about just what “baud” means—it is
not the same as bps (bits per sec-
ond). A baud is a transition from on to
off, or logical false to logical true (0 or
1). When we say that a modem is ca-
pable of transmitting data at 14,400
bps, we are not saying that it is a
14,400 baud modem. The carrier for
a 14.4 kbps connection is actually
9600 baud. Thanks to some fancy
slight of hand, it is possible to send
more than one bit per baud—get
that? The modem sends more than
one bit of data each time it makes a
transition from high to low.

Now, this doesn't mean that you
have to send more than one bit per
baud, and in fact, in the average TNC
1200 baud = 1200 bps. This is some-

what slow for file transfer, but does
OK for reading bulletins and key-
board-to-keyboard connections. More
hams are looking at higher speed
connections, though, and 9600 baud
modems in TNCs are more popular
than ever.

Choosing a TNC

TNCs come in a range similar to
terminal equipment. On the low end
are the simple TNC2 (a standard
TNC design from TAPR, the Tucson
Amateur Packe! Radio group, which
was greatly responsible for making
packet a practical reality). These units
can be found at hamfesls for less
than $100, sometimes considerably
less. They can be purchased new for
$100 and up. Good units to look for
include the AEA PK-88 (and the inter-
nal version the PCB-88) probably my
first choice in the low end, the
Kantronics KPC-4, a nice small unit
that is easily powered by a battery for
portable use, and the MFJ 1270
which is truly a budget box—not my
first choice but it will work and has
many happy owners.

It is very important to be sure that
any TNC you buy at a hamfest is a
TNC2 and not a TNC1. While the
firmware (on a PROM in the box) can
be upgraded on many of these units,
it is not the best way to start out your
packel carrier uniess you have help.
Any new TNC will be TNC2-compati-
ble. Any of these inexpensive and
simple units will get the job done for
the beginning packeteer. Once we get
past the entry level, though, things
start to get very interesting.

Multimode Controllers

Many of you may have your sights
setl on HF operation and all those es-
oteric modes like AMTOR (AMateur
Teletype Over Radio) and PACTOR
(A combination of Packet and AM-
TOR), or even just plain old RTTY
(Radio TeleTYpe). To do these things,
you'll need a multimode controller.
Multimode boxes come in a wide vari-
ely, and choosing one is not a simple
matter. I'll give you this advice,
though: If you care about HF, buy an
AEA unit. AEA is undoubtedly the
best in the HF arena with its eighi-
pole Chebychewv filter in the front end.
If you want to work digital HF, look for
a multimode controller.

The Radio

A transceiver replaces the phone
line in our packet connection, and a
good radio system is very important
to packet operation. The AX.25 pro-
locol uses a traffic control scheme
called CSMA/CD (Carrier Sense
Multiple Access/Collision Detection).
It works a lot like 2M repeater opera-
tion:

Carrier Sense—listen before you
Key up.

Multiple Access—more than one
station uses the same frequency

Collision Detection—"hey, you
guys doubled”

Because this scheme depends up-
on all stations on the LAN (Local Area

Network) hearing each other (Carrier
Sense), your radio must match your
LAN. In some places, you just won'l
get away with less than 50W. This
happens when outlying stations make
themselves part of your LAN. In order
for them to reach stations—usually
PBBSs located far from them but
close to you—they run high power.
This means that even though you
could make a good connection with
SW to the station you want to talk to,
others on the frequency will not know
you are transmitting and will inlerfere.
It is usually possible to find a frequen-
cy which supports truly local opera-
tions, for those that which to (or must)
use handhelds and other low pow-
ered radios.

Antenna Selection

| said earlier that you needed a
good radio "system.” This includes
your antenna. If you are inside a LAN
service area, you must use a good
omnidireclional antenna. For the all-
important Carrier Sense part of the
AX.25 protocol to work properly, you
must hear them and they must hear
you. “They" being everyone using the
frequency, not just the station to
whom you wish 1o connect. The fact
is, a good antenna can make a dra-
malic difference in a packet station's
performance. | have had a great deal
of success with a handheld into a
Ringo Ranger at 25 it., and a great
deal of frustration with the same rig
into a hall-wave mag mount when it
was all | could manage. The Ringo is
a good choice, or, if you can spend
the money, the Fiberglas co-linear de-
signs from Diamond and Comet are
simply great. Whichever antenna you
buy, follow the mounting and tuning
instructions carefully to insure a good
VSWR.

What About a Beam?

Directional antennas may seem an
attractive allernative to the omni, but
they present a problem: Unless you
intend a point-to-point link, and your
antenna has an amazingly small
beam width, you are going to interfere
with other stations. There is one ex-
ception to this: If you live on the fringe
of a LAN, and no other LAN user lives
behind you (relative to the service
area) or nearby to the sides of you,
you can point a relatively wide beam
toward the LAN. This can and does
work in this case, and | am sure that
some of you will be able to take ad-
vantage of this advice.

Get Help from your Local Hams

The final piece of advice is 10 seek
out a friend in your lown, or join a
packet radio organization. There is no
shortage of help out there, hams love
to help others get started in their fa-
vorite part of the radio hobby. I'd like
to help hams get in touch with individ-
uals or clubs who can help a ham
start up with packet. If you are such a
person, or belong to such a club,
write me on the Internet: jsloman@
bix.com and let me know what your
up to—1I'll let others know here.
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Big Shanty ATV

The Big Shanty Repeater Group op-
erales a wide-coverage ATV repeater
on top of Sweat Mountain just north of
Allanta, Georgia. Thanks to the efforts
of Ralph Fowler NANEQ and others in
the group, this repeater offers a variety
of features such as NASA Select (dur-
ing Space Shuttle missions), weather
radar and a number of live camera
views from the top of the mountain. To
alleviate the problems associated with
an increasingly crowded 70cm band,
they elected to go with a crossband re-
peater with an input of 1255 MHz (FM-
TV) and an output on 427.25 MHz (ca-
ble-ready channel 58). Although there
are quite a few ATVers with transmit ca-
pability on 1255 MHz, a much larger

Ham Television

audience exists who like to watch the
fun with very modest receive equip-
menlt (some using cable-ready VCRs
hooked directly to a small antenna).

To improve the success of these
viewers, the group embarked on a cou-
ple of projects to help stir up interest in
the repeater. The first project was a
small but very effective (and inexpen-
sive) antenna designed by Kip Turner
W4KIP that was made out of hog fence
material. 1 was dubbed the "Hawg
Fence™ antenna and is in use by a
large number of the Big Shanty group
(construction details for the Hawg
Fence will be given in an upcoming coi-
umn).

In order t0 overcome inherent feed-
line losses and to help improve recep-
tion with cable-ready VCRs or TVs, Will
Payne NAYWK developed a mast-
mounted preamplifier that he dubs the
“Hawg Amp.” The following are Will's
construction details for what has to be

one of most cost-effective mast-mount-
ed preamps you'll likely encounter.

The Hawg Amp

The heart of the Hawg Amp sysiem
is a Ramsey Electronics PR-40 preamp
kit. Although it performs a bit below the
more expensive and delicate FET
types, this bipolar preamp offers a very
respectable 10 dB (13 dB typical) gain,
along with a noise figure of 1.2 dB (90
deg. K). It has a 3 dB bandwidth of 24
MHz (we measured 40 MHz) and oper-
ates with a supply from 8 1o 16 volts
with a current drain of 7 mA. The
preamp’s transistor is a 25C2498 NPN
and is equivalent to an ECG10 or
SK9139. The real secret of the Hawg
Amp system’s success is to place the
Ramsey preamp up at the antenna to
eliminate the feedline loss. To avoid
running extra wires to send power to
the preamp, the preamp was modified
lo allow it to draw DC power from the
center conductor of the coax cable. To
accomplish this you will need to build a
DC power injector (see Figure 1). You
can think of a DC power injector (locat-
ed in your shack) as a simple duplexer
for two bands (DC and RF)—it allows
you to put DC power into the bottom

end of your coax without interrupting
the received signal path.

Theory of Operation

In the original Ramsey preamp (re-
fer to the schemaltic that comes with
the Ramsey kit), the input from the an-
tenna is applied through capacitors and
inductors 1o the base of Q1. These in-
put components form a UHF tuned
impedance match from the input to Q1.
Q1 amplifies the signal. Capacitor C4
couples the amplified signal from Q1 to
the output. Resistors R1 and R2 set
the bias on Q1 to draw about 7 mA of
collector current, which is its best oper-
ating point. Capacitor C5 keeps the DC
supply clean.

The Hawg Amp modified design
takes DC power from the coax. Since
the coax center conductor has 12 volts
DC on it, R1 is connected right 1o the
center conductor. Capacitor C4 lets the
amplified RF bypass R1 to the output
coax without being attentuated. Capac-
itor C5 is no longer needed here and
the "DC duplexing” Is built right into the
collector circuit of Q1. At the indoor
end ol the coax (inside of the DC pow-
er injector), C5 keeps the DC clean in
the power injector. Choke L2 couples

DC POWER INJECTOR

HAWG AMP i =
- 100K a7
\V/ o

c - —
2 e 3

& JI I | 2408

—L L1 — s
| ——220F < 0.04H R

@ +12vDC

Figure 1. Schemalic diagram of the modified Ramsey PR-40 preamp and the Hawg Amp DC power injector.
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in a straight line
about 1/8" from
the metal wall to
form a transmis-
sion line.

Solder the
ground lugs of
the F-connectors
to the bottom
side of the Ram-
sey preamp and
install the board
and connectors
into your case
(you may have to
cut the corners
of the PC boards
shown in Figure
2 if you are us-
ing a CATV tap

box). Next, sol-
der the flying
leads of the

preamp (C1's
lead attaches to
the Inpul con-
nector: C4 and

CUT CORNERS HERE

R1's leads at-
tach to the Out-
put connector).

Tune Up

Figure 2. Parts placement of the modified preamp showing flying component leads.

the DC into the coax while blocking RF
and capacitor C7 allows RF to pass
through to your receiver while blocking
the DC (many receivers don’l like to
see DC on their inputs).

Hawg Amp Construction

Build the Ramsey PR-40 preamp kit
as shown in their instruction manual
with the following exceptions: Install on-
ly one side of components R1, C1 and
C4 to the circuit board. The other lead
of each component will be left flying
rather than using the PC board holes
(refer to Figure 2 for details). These will
be the leads for DC power, RF in and
RF out. Do not install C5, it will be used
for the power injector circuit.

Although you can use any case of
your choosing for the preamp and the
power injector, surplus CATV tap box-
es, each having three F-type connec-
tors were used to house the antenna-
mounted preamp and the power injec-
tor. Desolder these tap boxes and re-
move their PC boards and al least one
of the F-connectors. Save the F-con-
nectors and one of the ferrite core

baluns for use in the DC power injector.
Remove the windings from the existing
balun and rewind 1-1/2 turns of magnet
wire through the holes of the ferrite
core as shown in Figure 3. Then as-
semble your DC power injector as
shown in Figure 4. Solder L3, a plece
of heavy bare copper wire from the
cenler conductor of the IN connector,
straight towards the center conductor
of the OUT connector. Cut L3 about
1/8" short of the QUT connector. Install
C7 to bridge the gap from L3 to the
OUT connector. L3 and C7 shouid run

Make sure
you're getting
the proper DC
voltage from the DC power injector. If
correct, hook it up to your preamp and
attach your antenna to the preamp and

check to make sure you're drawing
around 4 to 10 mA of current. While
observing a weak TV signal (P2 or P3
signal level to start with to find the best
peak), adjust L1 by spreading or
squeezing together its turns with a
plastic tool until you observe the best
picture. When adjusted, install your
case's lid and get ready to install the
preamp at the antenna. You can weath-
erproof your Hawg Amp by mounting it
with the connectors down with a small
cup or plastic container for a rain cover.
RTV silicone rubber makes a good
rainproof sealant il you leave a small
opening at the bottom of the box. If ev-
erything is operating correctly, you
should now have a noticeably improved
received signal,

If you'd like a kit of hardware compo-
nents and detailed construction infor-
mation for the Hawg Amp (CATV tap
boxes, magnet wire, 390 pF capacitor
(C7) and necessary hardware—$10;
everything including the Ramsey PR-
40 preamp—3S530), send a check or
money order 10 Will Payne N4YWK at
2823 Oak Hills Dr., Dallas GA 30132.

ATV Net

If you are in the greater Atlanta re-
gion, feel free 1o check in with the Big
Shanty Repeater Group. A weekly ATV
net operates every Thursday evening
around 9 p.m. EDT. ATV talk-in fre-
quencies are 144.34 MHz simplex as
well as the 146.655 (-600, optional
118.8 Hz PL) repeater. 73]

Figure 3. Balun winding details.

User Supplied

Power Plug

Figure 4. DC power injector final assembly.

AMATEUR TELEVISION
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including downconverters, transmitters, linear amps,
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Tom (WEORG)
Maryann (WBB6YSS)
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C. L. Houghton WB6IGP
San Diego Microwave Group
6345 Badger Lake Ave.

San Diego CA 92119

Loran Operation:
Basic Principles

Last month | had a lot of information
on 10 GHz operations to cover before
the ARRL 10 GHz contest took place.
For me, this is the premier microwave
contest (I suppose just because | have
fun participating in it). The 10 GHz con-
test is held on two separale weekends:
the first in August; the second about
four weeks later, in September. Opera-
tion is portioned to these two week-
ends to equalize the opportunity for
those participating from all parts of the
country. | try to work both weekends,
although there have been weekends in
the past where no amount of power
worked, because of bad days for ex-
cesslve path loss. Thank goodness for
another day's attempt—it was much
better.

This month I'll continue discussing
Loran system operation, and cover in
detail how the Loran system functions
and what benefits it can offer to us as

VHF and Above Operation

amateurs. Loran, or, more properly,
LORAN, stands for LOng HAnge
Navigation. As | discussed last month,
as amateurs we don’t need the naviga-
tion aspect of Loran in our activities,
with the exception of using it to
compute precise grid square location
information, Loran provides a useful
calibration method for our home fre-
quency counters. | briefly covered this
application for frequency control, show-
ing how to compare the onboard Loran
receiver oscillator referenced to the
high accuracy standards at the Loran
transmitter site. | will get into this as-
pect of frequency accuracy later; for
now, let's get into what Loran is and
how it functions.

The best description of Loran | can
find comes from a paper from the
National Institute of Standards and
Technology in Boulder, Colorado, by
Michael A. Lombardi of the Time and
Frequency Division (the document is
a contribution of the United States
Governmen! and not subject to copy-
right.) | must thank the author for his
simple explanation of system opera-
tion, and NIST for making this docu-
ment avallable.

Third Cycle
Zero Crossing

Figure 2. Loran-C pulse with third cycle identification. (TNX Michael A. Lombardi,

NIST.)

Loran-C Operation

The Loran-C navigation system con-
sists ol nearly 20 synchronized
“chains” or networks of stations. These
chains provide coverage for most of the
U.S. Canada, Europe, the North At-
lantic, the islands of Central and West
Pacific, the Philippines and Japan.
Each chain has a master station and
two to four slave stations; M designates
master, and W, X, Y and Z designate
slave stations. The master station
transmits groups of pulses that are re-
ceived by the slave stations, then they
transmit similar groups of pulses.

All Loran-C stafions (transmitters)
broadcast on the same carrier frequen-
cy, 100 kHz. Because of this the receiv-
er has to distinguish between signals
from a number of different stations.

P

Master
Pulses

Pulses

e, SR s SO s T, g il o

GRI

Y
Pulses

Pulses

>

Master
Pulses

Figure 1. The transmission sequence of Loran-C pulses for master and slave stations. (TNX Michael A. Lombardi, NIST.)

Photo A. In response o many questions asking what my 10 GHz SSB rig looks like, here it is: a 10 watt TWT. The large botlom

unit is the power supply for the TWT. The top unit consists of two preamps, a brick oscillator-mixer, and four coaxial refays.
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Each chain is identified by a unique
Group Repetition Rate, GRI. The
length of the GRI Is fixed and each
chain is named according to its GRI
(divided by 10). For example, the 7980
chain has a GRI of 79,800 microsec-
onds. This means that every 79,800
microseconds (approximately 12 times
a second) each station in the chain
transmits a group of pulses.

The GR! must be long enough for
each station in the chain to transmit its
pulses and to accommodate for spac-
ing between the pulses. The master
station transmils eight pulses separal-
ed by a 1,000 microsecond delay.
Then, 2,000 microseconds after the
eighth pulse, a ninth pulse is sent. The
ninth pulse is used to identify the mas-
ter station. Next, 1,000 microseconds
later, the slave stations send their puls-
es in turn. Each slave transmits eight
pulses, separated by a 1,000 microsec-
ond delay. For navigation operation, re-
ception from the master and two slave
transmitters is required.

The signal from each Loran-C trans-
mitter radiates in all directions. Part of
the signal travels parallel to the earth;
it's called the ground wave. Part of the
signal is radiated upward and is reflect-
ed off the ionosphere; this part is called
the skywave. Receiving the skywave is
less desirable than receiving the
ground wave, because the skywave
“moves"” around and produces a less
stable frequency (at the receiver). This
movement is caused by the motion of
the ionosphere and is due to the rise
and fall of the sun. If you use the sky-
wave for frequency calibrations, accu-
racy may be less than 1 x 10 to the
tenth per day or less (optimum condi-
tions). You will receive the skywave on-
ly if the ground-wave signal has trav-
eled a long distance and is 100 weak
and noisy for the receiver to track. If a
receiver is within 1,500 miles of a Lo-
ran transmitier you should be able o
receive the ground wave. (If you have a
receiver that can tune to 100 kHz, the
Loran sounds just like machine-gun-
like chatter, which is it's pulse string
and slave transmitters.

The Loran-C receiver is specially
constructed to look for this pulse format
and it can distinguish between the sky-
wave and ground-wave signals. It does
so by tracking the third cycle of a trans-
mitters pulse. The third cycle arrives
early in the puise train, making it easy
to discriminate and arrive at predictions
based on this third cycle. In other
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Figure 3. Conslruction ideas for a shielded loop antenna for VLF operation: (a) requires 40 splices, (b) requires simpler IDC
connector with 2 male chassis IDCs soldered back-to-back, 1-pin offset.

words, if the pulse is of sufficient quali-
ty we can be fairly certain that it is
ground-wave. Secondly, the third cycle
has more amplitude than the first and
second cycle in the pulse, making the
distinction between signals identifiable.
See Figure 1, Loran pulse sequence,
and Figure 2, a single puilse with third
cycle identified.

| would like to inject some personal
evaluations here. Detecting the third
cycle and tracking between station and
differentiations between master and
slave stations sounds quite intimidat-
ing. However these funclions are ac-
complished by the onboard computer
processor operation that is internal to
each Loran receiver. The operator only
has to connecl the adapter and an
IBM-type computer to interface with the
receiver. The receiver and its internal
circuitry takes care of all the other
housekeeping and reports back to the
cperator its wellness or status value.
This status value is printed in program
step #75, which is included in the Au-
gust 1994 “Above and Beyond™ column.

This slep prints position data and
the “ST" or status information from the
receiver. | discused this as a certainty
factor, when in actuality il is called "ST,”
or status value, which is a hex number,
The first number combined with the
second number provides a status when
compared to the chart shown in Table
1. Possible messages are: 88, mean-
ing estimated position, advise possible
ambiguous position; or “11,” meaning
verified position, data valid.

Suggestions for an Antenna

| had hoped to complete construc-
lion of a active antenna or test a loop
type antenna for use with the receiver
we have available. Lots of ideas have

surfaced but | haven't had time to put
them to the test. Kirk Bailey in Corvalis,
Oregon, offered a suggestion on a loop
antenna. He has constructed a copper-
shielded loop that uses 40 loop turns.
His approach for construction is a novel
one in that a 40-conductor ribbon cable
is inserted through the copper tube
sections. Al the bottom center copper
“T.,” both ends are brought out and con-
nected to standard IDC connectors.
The male and female connectors are
connected logether one row of pins off-
set from each other. This effectively
ties almost all pins in series, making
the greatest 40-conductor cable to be
inserted into a copper loop.

The loop is about 1 meter in diame-
ter and, as in all loops, the top of the
copper tube is open at the top, with a
gap of about 1" being sufficient. If this
were closed it would represent a short-
ed turn and the antenna would not
function at all. Trying to wind a similar
loop in other terms can be quite diffi-
cult—after a number of lurns are made
they seem 1o bulk up and it becomes
very hard to wind more turns inside the
copper tube. Other methods are quite
possible, including placing a section of
40- to 50-lead cable and soldering to-
gether all the ends, keeping track of the
start and finish and not having any
shorted turns which would be defeat-
ing, to say the least. The IDC connec-
tor method is a little bulky but fast and
sure-fire and puts 10 use inexpensive
cables that might be junked. See Fig-
ure 3 for the IDC loop antenna con-
struction method.

Don't forget that the horizontal loop
is directional and not useful for naviga-
tion. However, it can be useful for track-
ing a single station for frequency cali-
bration purposes. Another antenna

First Digit
8 = estimated position initialization
4 = coarse calculated acquisition position

1 = verified position

Table 1. Status Values

2 = calculaled position (all station position)

Second Digit

8 = advise, possible ambiguous posn.
4 = self-tesl comp., revert to zero

2 = hardware /software eror

1 = data valid
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type being tested is a common loop-
stick placed in a vertical position, thus
making the ferrite loopstick “omnidirec-
tional.” A similar horizontal loopstick
would exhibit directional capabilities.
Most AM-FM portable radios use this
type of antenna (horizontal), and show
directional response. The loop antenna
is similar in operation o a loopstick or
ferrite rod antenna except that when
the loop is horizontal it becomes omni-
directional.

| plan to construct a loop and a fer-
rite antenna for both my 60 kHz WWVB
and 100 kHz Loran receivers. Test
evaluation will be reported as progress
is made. My TRACOR model 599J VLF
receiver is what | use o receive WWVB
transmissions on 60 kHz. The TRA-
COR 599J receiver can tune to 99.9
kHz, but it is prevented by design from
receiving any transmissions on 100
kHz so it isn't compatible with pulse
transmissions (Loran). Both the TRA-
COR and the Loran receiver boards
are being used in conjunction with
each other to verify how accurate my
frequency standard is. Normal compar-
isons with the TRACOR receiver show
accuracies to millihertz at 5 MHz. If |
take a little more calibration time and
fuss, the system is capable of much
better accuracy.

The standard oscillator that | use for
my master reference is Frequency
Electronics Inc.'s Model FE-10A 5 MHz
master standard. The FE-10 was ac-
quired in surplus as "DEFECTIVE, OFF
FREQUENCY," according to the repair
depol’s tag. Kerry N6IZW and | each
obtained identical units, “defective stan-
dards,” and recalibrated them in short
order. We had hoped that they were re-
pairable and tock a gamble. The units
seemed to function but were picked up
in “as is” condition in surplus. In this
case all worked out well but it took time
to perform calibration due to settling in,
(baking in) of the oscillators and their
multiple ovens. | better stop here as
this is getting into next month's topic:
frequency counters and standards. |

can't give away all the secrets for next
month's column now, but it will cover
several frequency counters and the
main internal crystal oscillator stan-
dards that are used as the counters'
reference.

Well, that's it from here on Loran
and some antenna ideas yet o be
tried. | am gathering materials 1o build
the loop as | write this column and will
report back on my progress. If you
have any favorite circuits on antenna
components for VLF applications drop
me a line and I'll try to include them in
a future column to share with our read-
ers. For that matter, any items of inter-
est will be included, space permitting,
as this is your column and it's here to
share ideas and promote interest in our
VHF, UHF and microwave frequencies.
VLF might be a little out of our operat-
ing frequency realm, except for calibra-
tion of test equipment. In this applica-
tion its a must as far as | am concerned
to know your frequency accurately.

Mailbox

Robert Krieger KAGQHV writes that
he picked up from military surplus four
transmitters, Model TCM-502BT, manu-
factured by Terra Comm/Loral, a San
Diego Company; and two C-band om-
nidirectional antennas, PN #5064, from
Microwave Specialty Co., also a San
Diego Company. Robert states that he
enjoys the column and the projects
covered. The information is easy to un-
derstand and informative. He hopes
that | can shed some light on these
mystery boxes he has picked up. The
transmitters are marked 4.5 to 5 GHz,
but have no power specs or manuals of
any sort. Robert would appreciate any
information or opinions | may have con-
cerning this equipment, especially con-
version to ham band use. Contact
Robert at 104 Easl 61st St., Davenport
IA 52806.

While | am not familiar with the
transmitters or antennas, some basic
product information about what Terra
Comm/Loral made might be helpful.
They manufacture several microwave
transmitters and receivers, mostly for
video transmission. | work for Pacific
Telephone and we utilize several of
their portable systems for certain spe-
cial events. Power output from these
transmitters was less than 1 watt, most
running near 100 mW. Without further
information specifically covering your
devices, a picture or a sketch showing
some of the units’ details could possi-
bly shed some further light on these
units. | don’t have much to go on but
can offer some speculation on how to
reverse-engineer the units.

What | suggest is that, seeing you
have four transmitters, pick one candi-
date to open up and do some probing
and non-destructive exploration. A
good deal of information can be ob-
tained from the from panel markings
giving directions for circuit operation.
Your letter hinted that this might be a
simulator or beacon of some sort. Well,
if this is the case, there should be a
lack of input circuitry for adjustment
and monitoring of either video or modu-



lation of some sort. The local oscillator
might give a further clue. Is it fixed fre-
quency or something more elaboraie?
One version of this company’s local os-
cillator utilized a synthesizer that was
capable ol moving about 500 to 1000
MHz of coverage. The step or frequen-
cy jumps were large—something near
30 to 50 MHz per step, or channels as
they called it.

Without getting confused in the
unit’s exact schematic circuitry, make a
first-shot evaluation at a block diagram.
Try to identify the local oscillator chain
and make a rough guess at its frequen-
cy. Next, give a shot at the mixing
scheme. I it has video transmission il
has to handle baseband video or an IF
type of signal, and that is usually at 70
MHz in most systems that use RF
rather than video directly. Then | would
give the transmit RF chain a shot. The
thing here is to look for heat-sink de-
vices. One possible trick here is that
some of these systems thal | have run
across do not have power devices
feeding the antenna. By that | mean a
VHF power amplifier we couple out of
the outpul stage directly lo a coupling
circuit to the antenna. in some of these
early microwave fransmilters, especial-
ly those with higher power outputs,
there were nol many devices that
would work at 5 GHz eight or 10 years
ago in those designs. What they did
was develop power at a lower frequen-
cy, say half or one-third frequency, and
use a diode (varactor) multiplier for the
final output stage.

These are no more than an educat-
ed guess, but | hope they can give you
a starting point to determine what you
have. It is certainly interesting and, had
| been given the opportunity o pick up
the material, | would have done so, as
long as | didn't have to mortgage the
farm.

Jim Kocsis WA9PYH picked up (at
Dayton) a Micro Electronics Technolo-
gy CL-2011 (Mig. 1986) INMARSAT,
whose approximate frequency ol oper-
ation is 1600 MHz. Jim wanls to use
this for GOES reception at 1691 MHz.
He tried the manufacturer, but they
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have no records. The unit has an exter-
nal local oscillator in a block of alu-
minum, with four tuning stubs and three
coupling adjustments tied to a braod-
band IF amplifier. Jim is currently build-
ing an antenna using a coffee-can feed
and a five-foot dish for his 1691 system
for GOES weather reception. If you
have any information on this unit for
Jim, contact him at 2217 Hidden Oaks
Ct., South Bend IN 46628.

That's it for this month. | hope my

treks through surplusland are interest-
ing to you. Sometimes | find items in
quantity sufficient to supply those inter-
ested in them belore they become ex-
tinct. | try to pick up these items so
they don't disappear before we ama-
teurs can fully implement them. | have
received many letters thanking me for
making these items available to others.
| hope that | will be able to continue to
locate interesting amateur VHF UHF
microwave home-brew items directly or

indirectly. If the items are out there |
want to tell you about them, wherever
they might be, to help you hold the cost
down in project construction. The main
goal | have always had is amateur con-
struction and enlightenment about the
operation of circuits. As always, | will
be glad to answer questions pertaining
to this months topic and other mi-
crowave related subjects. Please send
an SASE for a prompt response. 73
Chuck WBGIGF.

Sell your product in 73 Amateur Radio Today
Call Dan Harper today. . . 1-800-274-7373

© LADDER-LINE USERS!

Try the new WA1FFL LADDER-LOC (TM)
Center Support With Molded-In Strain
Relief (Patent Pending). Custom Crafted

for 450-Ohm Ladder Line; Nylon Bolts

Included.

$11-95 plus shipping
{Priority Mail is $3.00)
Available From: The Wireman, Inc.,
261 Pittman Rd,Landrum SC 29356, B00-727-9473

WA1FFL, JAMES. D. HAGERTY
64 Nonquit Lane Tiverton Rl 02878

401-624-4739
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The Ham At Play

We hams love to build things! At
least, many of us do. | dont care how
much DX you chase, there's just noth-
ing like the thrill of making an electron-
ic gadget of some kind and seeing it
work. (Then again, there's nothing like
the frustration of seeing it not work!)
When we ponder building, we usually
think in terms of a project from a mag-
azine or a book. Or, perhaps, even a
kit; kitbuilding seems to be making
something of a comeback, as evi-
denced by the growing number of kit
providers. Heathkit may be gone, but
their spirit lives on in newer kit compa-
nies like Ramsey and Radiokit.

There's another kind of home-brew-
ing. though, and this month we're go-
ing to explore iL. | like to think of it as a
kind of play. In this type of building,
when you begin, you don't know exact-
ly with what you're going to end up!
It's less like science and more like art.
Yup, you slart with no schematic, no
plans, no instructions, nothing. You just

Your Tech Answer Man

decide what you want to make and
start making it! Can you really do that?

Have At It

Yes, you can. Honesl. So, how do
you start from scratch and come out
with something useful? The first thing
you need lo decide is what it is you
want to make. That's the easy part.
The harder part is selecting a viable
approach. There are lots of ways to
make any given circuit. Depending on
whalt it is you want it to do, there could
be dozens of approaches which might
work. But, before you even get that far,
it pays to take a look at what you have

handy.
Le Boxe de Junque

When you start from ground zero,
you really can't go ordering parts, be-
cause you have no idea what you
need! So, take a look al your junk box,
parts bins, old, scrappable boards and
such, and try to formulate a circuit
concept that fits into al least some of
what you have. If you want to make a
power-MOSFET RF amp, it would pay
to have some MOSFETs hanging
around. On the other hand, if you only
need a half-watt output, perhaps those

2N2222As might do some good, and it
might be worth rethinking the design
to accommodate them, especially if
the nearest MOSFET is an 800-num-
ber and two weeks away.

If you're primarily an RF builder,
you probably ought to have some
toroid cores and small, enameled wire
for making those Interstage transform-
ers, fiters and such. If you're into re-
ceivers, dual-gate MOSFETs and mix-
er diodes will be right up your alley. Of
course, if VHF, UHF and above are
your thing, you need the specialized
kinds of paris those frequency ranges
demand, such as surface-mount “chip™
caps and monolithic microwave ampli-
fier ICs. For the kinds of things | like to
build, a good stock of 4000-series
CMOS chips is essential. Some small
transistors, an FET or two, and a nice
selection ol resistors and capacitors
round out the goulash. Sure, | dont al-
ways have whal | want, but at least |
can get started most of the time.

Once you have some parts at arm's
reach, you need something to put
them on. For audio and low-frequency
RF gadgets, those “proloboard” bread-
boarding systems are absolutely
great. They have rows of holes into
which you can push component leads,
s0 you don't have to solder anything.
Believe me, when you're designing
from scratch, the last thing you want to
do is solder, because you'll be chang-
ing your circuit arrangement around
many times. Unfortunately, proto-

boards also have a great deal of ca-
pacitance and, therefore, capacitive
coupling between the rows of holes.
Up to a megahertz or two you can live
with it, but beyond that it starts to get
really noticeable.

Grunge

Along with all that coupling comes
noise. As | mentioned, | often work
with CMOS logic. Even though CMOS
is inherently very low in power con-
sumption, the switching transients do
tend to show up on other signals when
| use a protoboard. In a complicated
circuit, it can lead to pulse jitter and all
kinds of weird circuit interactions, So,
is there an alternative?

There are several, but none is as
easy to use as the protloboard. You
can buy special PC boards which have
rows of copper squares, all isolated
from each other. You solder the paris
to the squares and then solder wires
from one to the other. But, as | men-
tioned, soldering is a real pain with
this kind ol work, so | try to awoid us-
ing this system. Still, | have had suc-
cess with it in situations where the
grunge level on a protoboard was just
too high. You also can use good old
perfboard. This stuff just has holes, no
copper. You stick the parls’ leads in
the holes and solder from one lead to
the other. | hate designing this way be-
cause making changes is very awk-
ward. But, it's great for building proto-
types of things you've already perfect-
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ed on the protoboard. It's slow, but you
can make reliable, small assemblies
with this technique, and they're pretty
indestructible.

And, let's not forget "dead-bug”
construction, so named because of
the resemblance of the upside-down
parts to deceased insects with their
legs in the air. Again, this involves sol-
der, but it lets you make things that will
operate at fairly high frenquencies
without trouble, as long as you keep
the leads short. And, if you don't wrap
the leads around each other, it's not
hard to heal 'em up and pull 'em apart
fo make changes. When developing
RF circuits, I've used the dead-bug
style for the higher-frequency stages,
and laid the whole mess next to my
protoboard so | could use it for the
lower-frequency stuff. Naturally, there's
no ground plane with this style of con-
struction, and sometimes that can be
a problem.

Another protolyping technigue
that's often overlooked is wire-wrap-
ping. To wire-wrap, you attach parts lo
posts placed like pegs on a board.
Then, you use a wire-wrapping gun in
conjunction with some very fine, insu-
lated wire and simply connect the
dots; the gun makes a very tight wrap
around the square pegs, automatically
cutting through the insulation to make
a good connection. This system has
been very popular for digital circuitry
because logic circuits often have a
tremendous number of connections,

and it's easy and fast to whip them to-
gether with the gun. Unfortunately, you
wind up with a real rat's nest under the
board, and tracing out a mistake or
making a change can be exiremely
frustrating and difficult. For that rea-
son, | hate wire-wrapping and avoid it
for development work.

No matter what style of construc-
tion you use to test your circuit con-
cepts, i's a good idea to use busses
for your power and ground leads. It re-
ally cuts down on the noise problem.
Also, don't forget some bypass capaci-
tors. A big electrolytic in parallel with a
few ceramics, placed right where the
power enters the board, really can
help. Also, if you still have noise prob-
lems, bypass the power going to each
stage or IC with more capacitors. For
logic circuits, a 0.1 uF bypass can do
wonders in reducing switching tran-
sients’ induction into the DC supply.

Where To Start?

It's crucial that you have test equip-
ment and tools which are up to the job
you're attempting. I've wasted many,
many an hour trying to diddle some
timing circuit or tuned stage into work-
ing, all to no avail because | didn't
have the right meter or whatlever. The
mosl important tool you can have is an
oscilloscope. Even though 'scopes
don't give you the accuracy and preci-
sion of, say, a frequency counier or
digital voitmeter, they can let you see
things you just can't see any other

way. Often, when DVM measurements
look good but the thing just won't
work, a glance at the 'scope instantly
makes the problem clear. A good vollt-
meter is a must, though. Now and
then the old, analog slyle of meter will
do more for you than a DVM. Most of
the time, however, the digital meter is
far more useful. | still have an analog
meter, but | rarely use it anymore. If
you often make radio gear, a frequen-
cy counter is greal. For tuned circuits,
a dip meter is very useful, and | don't
know why they've gone out of fashion,
they tell you where any tuned circuit is
resonating.

Good, clean DC power is some-
thing you just can’t do without. From
the type of project, you should have a
sense of how much current you'll
need. For all but power amplifiers, a
couple of amps at 12 volts should be
fine. Heck, for little CMOS gadgets, of-
len 100 mA is more than you need. A
regulated, variable power supply is
greal. But, if you don’'t have one, con-
sider using a three-terminal regulator
right on your project’s board. They're
cheap and simple, and they do a great
job, often allowing you 10 use a sur-
plus AC adapter for cheap DC.

OK, you've selected a construction
method, and you have good lools and
some parts. What now? Well, obvious-
ly you must know something about the
basic configuration of the circuit you
want to build. If it's a receiver, is it a
superhet? A direct-conversion? A

TRF? Or, if it's a logic-based gadget of
some kind, what are its inputs and out-
puls supposed to do?

| find that level conversion and tim-
ing circuits are the ones which give
the most trouble, so | usually do them
first. For inslance, il you're making a
receiver that has an oscillator, or a
transmitter, | suggest getting the oscil-
lator 1o work first. Then, deal with the
front end, driver amp or whatever's
left. Once you know you have the re-
quired signails ready lo go, it should be
a simple malter to hook it all up with a
mixer and an amplifier, or whatever
else is required. | know, famous last
words. It never works out that way,
does it?

If it's a logic circuit, you probably
have an input of some kind which
must be conditioned before ils levels
will match the logic device's. With
standard CMOS, the level isn’t as crili-
cal as it is with LSTTL and other volt-
age-sensitive logic families. But, you
may still need an amplifier stage or
two, or perhaps some clipping diodes,
to get things to match up. | find that
logic gadgets usually must be de-
signed from input to outpul, because
each stage influences the next in ways
| just can't simulate; | need the previ-
ous stage o work out the next one.

Next time, we'll take a look at some
actual decisions you might make re-
garding choice of components and cir-
cuit configurations. Until then, keep
playing, and 73 de KB1UM. 73]
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Notes from FN42

As | am working on this column, the
World Cup Soccer malches are being
lelevised. I'm Irying to figure out which
is more distractling, the TV or the infor-
mation provided by your Hambas-
sadors. But, somehow, | will survive
and finish this column.

Also this month, the first of the last
two instaliments from David Cowhig, 73
Hambassador to Okinawa, We will cer-
tainly miss his personal observations
from the beautiful island of Okinawa,
but after a trip back to the U.S. for con-
sultations in Washington, D.C., and
some home leave, he will move to Tai-
wan and will continue his submissions
from there. Have a greal break, David,
you deserve it! Note David's new ad-
dress!

Also with David in mind, | was sur-
prised to see one genllemans name
mentioned Iwice as | was working on
the column, in two different conlexts.
Masayoshi Ebisawa JA1DM, IARU Liai-

son Officer and Director-General of
JARL, sent a FAX concerning new f[re-
quencies in Japan, and then David
Cowhig mentioned that he met Masa
when David visited JARL Headquarters.
Masa gave David one of his cards
which is very special, It is one of Hoku-
sai's 36 views of ML. Fuji. It is being
printed in the column for your enjoy-
ment.

Next month, completion of David’s
and Rick Nui's articles, more informa-
tion from Bill Meara in the Dominican
Republic, Lorbie Gaston in the Philip-
pines, and other info from around the
world,

It's now time to get on with the great
news provided by some of your Ham-
bassadors. Without further ado, 73,
Arnie N1BAC.

Roundup

Japan FAX from The Japan Amateur
Radio League, Inc. (JARL): | am most
pleased to announce that on May 20,
1994, the Japanese Ministry of Posts
and Telecommunications has officially
given permission for use of the follow-
ing frequency: 3,747-3,754 kHz. It is to
be noted therefore that the following

segments can now be used within the
3.5 MHz band, by Japanese radio ama-
teurs: 3,500-3,575 kHz, 3,747-3,754
kHz, and 3,791-3,805 kHz.

We ask all amateurs the world over,
from now on, to please watch for JA's
new band: 3,747-3,754 kHz. Masa Ebi-
sawa JA1DM, IARU Liaison Officer.
[JARL, PO Box 377, Tokyo Cenlral Post
Office, 100-91, Japan; Tel: +81-3-5385-
3106; FAX: +81-3-3943-8282.)

Malaysia Downloaded from packet,
from OM2SS via VK2AGE:

LATEST UPDATE SEANET 94

22ND SEANET CONVENTION 11-13
NOVEMBER, 1994

VENUE: D'VILLAGE RESORT, MALACCA
(MALAYSIA)

WELCOME TO SEANET '94 IN HISTORIC
MALACCA (ALSO SPELT MELAKA). IT IS
OUR PLEASURE TO INVITE AND WEL-
COME YOU TO SEANET '94 AS WELL AS
TO FASCINATING MALAYSIA. WE HOPE
YOUR PARTICIPATION IN SEANET ‘94 AND
YOUR VISIT TO MALAYSIA DURING VISIT
MALAYSIA YEAR 1994 WILL BE MOST
MEMORABLE AND CHERISHED HIGH-
LIGHT OF THE YEAR FOR YOU.
CONVENTION REGISTRATION FEE FOR
SEANET '94 IS RM160 PER PERSON. AND
INCLUDES CITY TOUR AND MOST MEALS,
EXCLUDING TRANSFER FROM AIRPORT/
HOTEL/AIRPORT.

ACOMMODATION REGISTRATION:
OFFICIAL HOTEL: D' VILLAGE RESORT, AY-
ER KEROH, 75450 MALACCA. ACCOMODA-
TION: MOTEL CHALET RM100 STANDARD
CHALET AM130 SUITE CHALET RM160
SINGLE/DOUBLE. ALL ROOMS ARE AIR

CONDITIONED. RATES QUOTED ARE IN
MALAYSIAN RINGGIT (RM) AND IS ON A
PER NIGHT BASIS INCLUSIVE OF SERVICE
CHARGE. GOVERNMENT TAX AND TWO
BREAKFASTS. ALL PAYMENTS IN
MALAYSIAN RINGGIT (RM) N.B. EX-
CHANGE RATE IN MAY '94 IS APPROXI-
MATELY US1=RM 2.71.

MODE OF PAYMENT: MONEY ORDER/
BANK DRAFT/BANKER'S DRAFT IN THE
NAME OF “MARTS-SEANET"

CONVENTION PROGRAMME:

FRIDAY. NOV 11

SEANET 'S4 REGISTRATION 10AM-5 PM.
OFFICIAL LAUNCH BY THE RIGHT HONOR-
ABLE CHIEF MINISTER OF MALACCA WITH
A GRAND WELCOME DINNER SPON-
SORED BY THE MALACCA STATE GOV-
ERNMENT. PARTICIPANTS WILL ALSO BE
TREATED TO A CULTURAL SHOW.
SATURDAY, NOV 12

THE PROGRAMME WILL INCLUDE A CON-
DUCTED TOUR OF HISTORIC MALACCA,
SHOPPING TRIPS FOR SPOUSES/CHIL-
DREN OF PARTICIPANTS AND TECHNICAL
SESSION FOR SEANET "94 PARTICIPANTS.
A BANQUET IS SLATED FOR THE NIGHT
WITH SING-ALONG AND LUCKY DRAW
SESSION.

SUNDAY, NOV 13

A PLENARY SESSION HOSTED BY MARTS
WILL BE HELD IN THE MORNING. THE
VENUE FOR SEANET 95 WILL BE DECID-
ED AT THIS SESSION, THERE WILL BE A
FAREWELL LUNCH BEFORE HOST BIDS
"SELAMAT JALAN' (FAREWELL) TO ALL
PARTICIPANTS. DURING THE CONVEN-
TION MARTS WILL OPERATE STATION
WITH A CALLSIGN SMOSEA.

ARRIVING MALACCA: THERE ARE NO
SCHEDULED COMMERCIAL FLIGHTS INTO

HEIGHTS
TOWER SYSTEMS

‘ Super-duty Crank-up Towers to 1 16 ft.
A Fold-Over Kits & Motorized Options

A High ("Heights") Standards in
DESIGN and QUALITY ...
Compare to other brands - the
differences are astounding!

A Flexible and easy installations

9505 Groh Road Bldg. 70E
Grosse lle, Ml 48138
(313)692-6711

Pioneers in aluminum tower manufacturing U\

Come up to a hi?herievel with
Heights, the name tha

A Self-supporting tapered towers
to 144 ft at 70-80 mph winds.

saysitall. . .

1691 MHz Weather
Satellite System

1691 MHz Hemt Pre-amp.

model TS-1691-P. Amp $250
1961 MHz Receiver
model TS-1691-Recvr $450
_ Decoder Board & Software
#% model TS-VGA-SAT4 $349
= Low Loss Coaxial Cable (65ft)
other lengths available
Track |l Satellite Orbital Program.
Tracks ALL satellites, world map, '
|  print out 399
1691 MHz Loop Yagi Antenna
model 1691-LY(N) $99
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Demonstration Disc (IBM-PC VGA compatible)
of signals recorded from WX-SAT system. $3

Shipping: FOB Concord, Mass.
Prices subject to change without notice.

[
-l

A .

® Post Office Box 1084, Dept. S

SPECTRUM INTERNATIONAL, INC.

Concord, Mass. 01742, U.S.A.
Phone: (508) 263-2145
Fax: (508) 263-7008
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THE CITY OF MALACCA. ARRIVALS INTO
MALACCA VIA THE MALAYSIAN CAPITAL
CITY OF KUALA LUMPUR (KL) IN THE
NORTH AND SINGAPORE IN THE SOUTH
ARE BY THE EXCELLENT AND SCENIC
NORTH-SOUTH PLUS EXPRESSWAY.
ROAD TRAVEL TIME FROM KL 1S ABOUT 2
HOURS (200 KM) AND FROM SINGAPORE
4 HOURS (400 KM). A SUITABLE TRANS-
FER FROM KL AIRPORT/HOTEL WILL BE
ARRANGED PROVIDED ADVANCED INFOR-
MATION IS SUPPLIED. GROUP TRAVEL IS
ENCOURAGED. COST OF TRANSFER IS
ON PARTICIPANT'S ACCOUNT.
MALAYSIAN AIRLINE 1S THE OFFICIAL
CARRIER. SPECIAL FARES AVAILABLE
FOR REGISTERED PARTICIPANTS BEFORE
SEPTEMBER 15. ALL CORRESPONDENCE
TO: SANGAT SINGH, 9M2SS, ORGANISING
SECRETARY. SEANET ‘94 SECRETARIAT,
111 JLN. TERASEK LAPAN, BANGSAR
BAHU, 58100 KUALA LUMPUR (MALAYSIA).
CONTACT NUMBERS: TELEPHONE: (603)
256 1571; FACSIMILE: (603) 253 7373
YOU MAY ALSO CHECK INTO SEANET
14.320 MHZ +/- QRM AT 1200 UTC AND IN-
QUIRE FROM THE NET CONTROLLER.
Switzerland Press release from In-
lernational Telecommunication Union
(ITU): Study Group 14 of the ITU decid-
ed to adopt a new standard for future
high-speed modems. This adoption will
give a go-ahead signal to the industry
o offer new products using high perfor-
mance data transfer technology. The
new standard will be called V.34 and
will surpass the current technology
used in data transfer via traditional tele-
phone lines.

B e o

hoto

V.34 future modems will transfer da-
ta at speeds lwice the current technolo-
gy. thus the nickname V.fasl. These
new modems will have variable data
transmission capacily ranging from
2,400 bit/second all the way up to
28,800 bits/second. The new modems
will use a fealure called “line probing”
that will allow modems to identify the
capacities and quality of the phone line
and adjust themselves to allow, for each
individual connection, for maximum
throughput using the highest possible
data transmission rate. In addition, the

standard will support a half-duplex
mode of operation for fax applications
and will support automoding to existing
V-series modems.

V.34 will not only foster worldwide
connectivity due to its adaptive capaci-
ties, but will enlarge the market oppor-
tunities in areas which face poor tele-
phone line quality.

Al the same meeling, a standard—
Hecommendation V.18—was also ap-
proved, which will provide, for the first
time, recognition of the communication
needs of the deal and hard-of-hearing.

This Recommendation, with its capabili-
ly to interwork with all existing devices,
provides the platform on which a uni-
versal standard communication device
can be built.

The following is from the ITU
Newsletter: TELECOM is the “Olympics
of telecommunications.” held every four
years by the ITU, an is the largest event
of this type in the world.

TELECOM 95 will take place In
Geneva from 3-11 October 1995 and
will comprise an Exhibition and Book
Fair, Strategies Summit, and Technolo-
gy Summit.

The theme of the Technology Sum-
mit is "Convergence of technologies,
services and applications.” Papers are
invited to focus on applying technology
and creating applications in this cross-
sectorial environment. [ITU, Place des
Nations, CH-1211 Geneve 20, Swilzer-
land.]

Taiwan FAX from Chinese Taipei
Amateur Radio League (CTARL): We
are very pleased to announce that on
July 1, 1994, the Chinese Taipei Min-
istry of Posls and Telecommunications
has officially given permission for the
use of the following frequencies:
3.500.0-3,512.5 kHz & 3,550.0-3,562.5
kHz, 18.0680-18.0805 MHz & 18.1100-
18.1225 MHz; 24,8900-24.9025 MHz &
24.9300-24.9425 MHz; 50.0000-
50.0125 MHz & 50.1100-50.1225 MHz.

All amateur radio stations over the

BP-3 8.4v 270mah
BP-3 8.4v 400mah
BP-5 10.8v 600mah
BP-7 13.2v 600mah
BP-8 8.4v 800mah
BP-8 8.4v 1400mah
BP-22 8.4v 270mah
BP-23 8.4v &600mah
BP-24 10.8v 600mah

Tempo S1 Early 270mah
Tempo S2/4/5 Late 600mah
Standard BP-1 270mah
Ten-Tec BP-1 600mah
San-Tec #142#144 Tabs 600mah
Uniden Bearcat 600mah
Uniden Bearcat 800mah
Regency MT1000 Tabs 600mah

., | wrsa.
Fam—g

* Add $4.00 Shipping

ICOM BATTERY INSERTS

KENWOOD BATTERY INSERTS

PB-21 T2v 200mah $11.00
PB-2400 9.6v 800mah $19.00
PB-25/26 8.4v 600mah $21.50
YAESU BATTERY INSERTS
FNB-2 10.8v 600mah $19.95
FNB-4/4A 12v 600mah $26.00
FNB-10 7.2V 600mahn $15.00
FNB-12 12v 600mah $25.00

MORE BATTERY INSERTS

D

* FL residents add 7% Sales Tax

TNR The Battery Store
279 Douglas Ave., Suite 1112

Altamonte Springs, FL 32714
1-800-346-0601 FAX (407) 682-4469

$14.00 A NO-RADIAL VERTICAL |
$20.00 THAT COVERS 80 OR 75 METERS?

$12.00 THERE’S ONE NOW!

E:'gg No, we won’t insult your intelligence by telling you that it's a
$17.00 “halfwave” or that ANY vertical will operate more efficiently without a
$19.00 good radial system than with one; it certainly won't! If you want

$19.00
$21.00
$21.00
$21.00
$15.00
$15.00
$19.00
$15.00

- — - - —

expensive fairy tales talk to our competitors! If, however, you've no
room for even the smallest radial system just install the most efficient
multiband vertical in the business, the HF9V-X, over our counterpoise
kit. You'll not only save a tidy sum but you'll work DX that the shorter
and more lossy no-radial “halfwaves” can't touch because both the
HF6V-X and HF9V-X use longer active element lengths for higher
radiation resistance and greater efficiency on more bands than any of
the so-called halfwaves. Ask for our free brochure for complete specs
on all Butterut models and receive technical note DLS-1 "Dirty Little
Secrets from the Antenna Designer's Notebook”) that shows you how
to calculate the probable efficiency of any vertical antenna using the
manufacturer's own specs so you won't have to learn the truth the
hard way!

e —— . = —=

Model HF9V-X (shown to the left) for 80/75, 40, 30, 20,
17, 15, 12, 10 and 6 meters.

Model CPX counterpoise kit for Butternut models
HF9V-X, HF6V, and HF6V-X; substitutes for ground or .|
elevated radials. Self-supporting tubing bolts onto
base of antenna. Mast not provided.

BUTTERNUT ELECTRONICS CO.
\EN, / P.0. Box 1234, Olmito, TX 78575 (210) 350-5711

— A
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world, from now on, please watch for
these BVs new bands. Thanks for your
attention. Best 73 de Bolon Lin, BV5AF,
President of CTARL. [CTARL HQ, PO
Box 39, Changhua 500, Taiwan; Tel:
+(886)-4-7388746; FAX: +(886)-4-
7385441.]

PEOPLE’S
REPUBLIC OF CHINA

Rick Nui BZ1QL
Room 318 Building 25
Tsinghua University
Beijing 100084
People's Republic of China
Packet: BY 1QH @ JASTX.JPN.AS
Ham radio on Beijing TV: A 25-
minute English language lelevision pro-
gram about amateur radio and the Ts-
inghua Universily Amateur Hadio Club
(TUARC) was aired on Beijing Televi-
sion (BTV) February 20. This may have
been the very first time in China that
our hobby was introduced 10 the gener-
al public via a noted TV station. Four of
the club members—Nick, Gray, John,
and Sean—did a super job in the show
while Rick was behind the scene as an
assistant director. Thanks to Sam
N3NFK for a videotape of reference.
BT2000BJ QSLs: At last, all the
stacked BT20008J QSL cards were sent
out in the first week in April from TUARC.
Again, we deeply apologize for such an
“unbearable” delay. By the way, the
BY1QH Callbook QSL route still works
perfect: PO Box 2654, Beijing, China.
Wanna have a "BY” license? Re-
quested by quite some amateurs inter-
ested in obtaining a BY license during
their stay in China, we've goftten the fol-
lowing paragraph abridged from China
Ham News 15 Jan 1994. Hope it gets
more propagated and makes some
sense.

“The People's Republic of China
Sports Commission issued an impor-
tant formal file regarding Amateur Ra-
dio in China on December 29, 1993, es-
lablishing a brand-new set of regula-
tions for foreign amateurs who would
like to obtain tenlative licenses o oper-
ate from BY . . . According to the Gov-
ernment document, 1) Prior to the es-
tablishment of Amateur Radio recipro-
cal agreements between China and
other countries, a foreign amateur, if he
wishes to operate from a BY station,
should send to the Chinese Radio
Sports Association (CRSA) a formal let-
ler of application where a copy of both
his home country license and his pass-
port is enclosed, along with clear de-
scription about why and when he visits
China, and on what modes, from which
QTH and from which station he wants
o operate. This application should be
directed to CRSA, PO Box 6106, Bei-
jing, three months prior to the trip, and
is charged five US dollars or 20 IRCs
for return postage and other relevant
costs. A foreign ham is then permitied
tlo operate from the place(s) or
station(s) specified by the tentative li-
cense confirmed, signed and sent by
CRSA. The callsign pattern is: (your
home call)/(the BY station call). e.g.
DJ7BU/BY1QH. This regulation also
applies to those from Hong Kong,
Macao and Taiwan."

Right now a home station, under
whatever circumstances, is still nof per-
mitted for a foreign amateur in China.
With a close connection with CRSA,
TUARC offers to help you handle all the
license affairs at no additional charge
provided you send all the required
items to the airmail address (Attn: Rick
Nui) at the beginning of this article.

Ham made it! Congratulations to
Rick BZ1QL on being elected among

over 10,000 students as one of the “Top
Ten Student Elites of Tsinghua Univer-
sity" because of his hard work and
many achievements in the amateur ra-
dio area. Mr. Wu Shaozu, General Sec-
retary of China's National Sports Com-
mission as well as a wholehearted sup-
porter for ham radio development, was
present in the awarding ceremony.

OKINAWA

David Cowhig WA1LBP
AIT TAIPEI
Department of State
Washington D.C.,

The JARL Museum and the offices
of CQ Ham Radio and Ham Journal
were the highlights of my June trip to
Tokyo. Mamoru Fujimuro JA1FC man-
ages the fine ham history collection at
the JARL Museum (Tel: (03) 5395-
3121) located just 100 meters from
Sugamo ftrain station. The JARL muse-
um has a wonderful collection of early
ham radio equipment. Alter ham radio
opened up in Japan in 1950 near the
end of the U.S. occupation, the equip-
ment of the lypical Japanese ham
evolved from home-brew to Hallicrafiers
equipment produced in Japan under li-
cense and then to Trio and other
Japanese brands by the late 1950s.
Many Japanese hams still dream of
owning Collins equipment which still en-
joys a reputation for very high quality in
Japan. Fujimoru-san told me that alop
the grave of Uda, inventor of the Yagi-
Uda directional antenna, somewhere in
the Tokyo region, sits a Yagl-Uda anten-
na! Uda was the inventor, Yagi was his
famous professor who helped promote
the new type of directional antenna in
the scientific world.

The JARL International Section
would like lo help hams from any coun-

iry get a Japanese ham license for their
stay in Japan. Write to the JARL Inter-
national section, 14-2 Sugamo, 1-
chrome, Toshima-ku, Tokyo 170, Japan.
FAX: 81-3-3943-8282. International
Section manager, Jay Oka, who holds
both JATTRC and KH2J invites you to
use his E-mail address: rdg02524@
niftyserve.or.jp .

Japanese ham magazine giants
Masao Hamada JH11SF (Ham Journal),
Shigeki Hosono 7L1FPO (CQ Ham Ra-
dio), and amateur cartoonist-but-profes-
sional-ham editor Shinichi Ogushi "Oxy”
JHBQDK, and COMPUSERVE
101113,1763 (Transistor Technology)
taught me about the Japanese ham
world over sushi and beer. CQ Ham
Radio is a telephone-book size monthly
ham magazine, Ham Journal aims at
hams who want to master the latest
communications technologies, and
Transistor Technology chooses each
month an area to explore in depth such
as analog lechnology, computer inter-
facing, Z-80 microprocessor applica-
tions, and current trends in electronics.
(All these Japanese language maga-
zines are available overseas through
Japan IPS, lidabashi 3-11-6, Chyoda-
ku, Tokyo 102, Japan).

Several hours wandering through the
Tokyo electronics district of Akihabara
revealed that IBM-PC standard comput-
ers running Japanese language DOS
are becoming very popular in Japan.
Hardware prices are falling fast and so
are hobby computing and home muiti-
media computer systems, heretofore
much less popular in Japan that in the
United States, is growing very rapidly.
Japanese PC-DOS loads fonts for the
kana syllabary and about 5000 kanji in-
lo memory to make possible Japanese
language text processing. [Article con-
linued next month.—Arnie]

ALL BRANDS OF
2-WAY RADIOS &
ACCESSORIES

Call or Write for
a Current
Flyer
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ONV SAFETY BELT CO.
P.O. Box 404 = Ramsey, NJ 07446

800-345-5634

Phone & FAX 201-327-2462

ONV Safety Belt With Seat Harness
$89.95

OSHA

We Ship
Worldwide

CIRCLE

S
o

- BUY - SELL - TRADE -

(406)252-9220
1113 Central Ave.
Billings, MT 59102

C.W. WOLFE COMMUNICATIONS

N READER SERVICE CARD

Fast & Easy To Bulld
* Fail-Sale visual instructions
* No measuring or cutling

* Everything included

* Finish anlerns in minules

CUuality Componaents
* Presoidered Silver Fitings
* Kinkprool QuietFlex wire
* Fully insulated, wx sealed,
Romcorrode. low nowe dasiyn
Tune All Bands incl WARC

ezt Plass, Pattrres, Data?

Assembled Cabinets

Slope Box Kits
UHF & VHF Antenna

Il Power Divider Kits
Small sheets Aluminum and Brass
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Field Day G5RV QuicKits™

creaind by Aatrnnas Wesd  Box S0082-5. Proes, [T 84805

Order TechNete 1124-D 3499 ppd DSA
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Antenna Grounding Kits

Charles Byers K3IWK
5120 Harmony Grove Road, Dover, PA 17315
Phone 717-292-4901

Between 6PM and 9:30PM EST. Eves,
"Distributorship Available”

]« Doubile Size GSRY £50.05 Makﬂ high qua Iiw UHF mpﬂatem 'rum
L ey GE Master Il mobiles!
. p&msgl:,%m 529 95 * 40 Wait Mobide-Radio $199
51 . 40-10 hpole = Duplexing and tuning information $12
Qﬂ:ﬂf |t|7 gﬂe G * Information without radio 540
= Readyhads 102 it GSRY S50 00

* HeadyMade 51 I GSRV/]  S40.00
* 200 [acren 2504 kne si1 88

Order Bot -Line: Add 85 Pl
1-801-373-8425

Rack Equipment Cabinets

Tower Mounted Box Kits
Dipole Hangers
Other enclosures

« Morse Code Praclice

PCRC/2 Combines the power of your |
XT/ATplatform with a high quality play and |
' record voice digitizer creating the ultimate
repeater controller.

516-563-4715

Fax:563-4716 BBS: 286-1518

UHF REPEATER

Versatel Communications

Orders 1-800-456-5548 For info. 307-266-1700

P.O. Box 4012 « Casper, Wyoming 82604
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‘ PERSONA]L GOMPUTER REPEATER CONTROLLER

v 911 Emergency Access (T i |
v Reverse Autopatch
v Voice Mail
v Voice/Tone/DTMF Paging

v Toll Restnction
« Voice ID's « BSR X10
v" Scheduler

v'Links «Programmable Courtesy Tones
+ Hardware Logic /O +"HF Remote Control

v Remote Base |

frame $655
e
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The first and only magazine
written especially for the

newcomer to amateur radio.

Radio Fun is packed [ull ol information
to help you get more fun out of amateur

radio. Basic “how-10" articles will get
you up and running on packet, ATV,

RTTY. DXing, and the dozens of other
actlivities that make amateur radio such a
great hobby. You'll get equipment
reviews geared toward the newcomer,
letting you know how 1o get the most out
of your new or used gear. We'll help you
upgrade to a higher class license with
monthly columns designed 1o teach you
what you need to know in a fun and
exciting way. We’'ll answer your
questions on hundreds of things—how to
check into a new repeater. how to build a
QRP transmitter, how to get on the ham
satellites, how 1o fix that broken rig, how
a transistor works. You’ll find it all, and
more, in the pages of Radio Fun.

That’s 12 issues of the only ham radio
magazine that is geared especially for the
newcomer, or any ham who wants to get
more fun and excitement out of amateur
radio—Radio Fun.

SAVE 46% OFF COVER PRICE
Get more fun out of radio with Radio Fun!
12 issues-$12.97

Call 1-800-257-2346

or fill in attached card.

Satin-Finish Anodized Aluminum
Tower Packages include:

Concrete Footing Section Hazer Kit
Convenient Hinged Base 10' x 2" Mast
Kevlar guy wire, Caps/Clips Thrust Bearing
Turnbuckles & Earth Screws Ground Rod Kit

All you add is concrete, a rotator, and your antennas!

M13-30 Foot $1440 M18-30 Foot $1660
M13-40 Foot $1645 M18-40 Foot $1915
M13-50 Foot $18556 M18-50 Foot $2160

Route 3, Box 322, Boonville, MO 65233
FAX 816-882-2734

Telephone 816-882-2734

CIRCLE 372 ON READER SERVICE CARD

Actual Circuit Emulation
A better way than ICE!

* More power with much less cost
® Drivers for LCD,DTMF,more
eExternal power supply for
24 hour a day operation
* Runs independently of PC
® Versatile Interface Adapter
on eBoard, simple expansion
* Board resident Forth option
e Use as programmable PCeard
e All source is included. Kernal, Pussw Bugipty rt whin
Forth. PC Debugper and Assembler
* Cable, ﬂl'ﬂllhnll‘d.. Power supply $19525

Highlands Electronics et G
13720 LakeShore Drive lesluden thipping 2uf huniling

et ahm, & Soee Object Oriented
Hardware~

Phone 707 994-1024
CIRCLE 43 EI'H READER SERVICE CARD

The et_lpurtf"'

Fax 707 994-5821

LINUX

Unix for your PCI

Slackware Pro. 2.0 $47.%
sYggdrasil Plug and Play  $37.%
einfoMagic July $19.®

Books:

e|nstallation and Getting Started
M.Welsh $12.%

sLinux Bible; all the Linux Doc

Project text 720 pages $34.°

Applil -

o SWiM: motif for Linux, *BSD*
esAccelerated X: fast x server.
*Crisp: GUI wp-like editor
*Rdb: relational database.

Other CD's:

*QRZ Ham Radio $19.*

etc..., call for free catalog.

ACC Bookstores
1-800-546-7274

email: info@acc-corp.com

CIRCLE 185 ON READER SERVICE CARD
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NEVER SAy DIE

Continued from page 4
conference in New Orieans in 1989

Sherry and | were returning late one
night from a riverboat jazz concert and
happened to pass a grungy little bar.
The door was open and out tinkled
some Scott Joplin music. | stopped
Sherry and said we had to go in and
listen. A couple of Cokes and hours
later | was talking with Scott Kirby
about recording him. Scott was playing
Joplin the way | had been hearing it in
my mind. He was a 24-year-old gradu-
ate of OSU and was making his living
playing raglime on the New Orleans
streets with an upright piano on
wheels.

So Kirby came to New Hampshire a
few weeks later. Sherry located a
Steinway grand in a Peterborough
church. Luckily | had a recording engi-
neer on my staff, so we set up in the
church and recorded my first Greener
Paslures Records CD. This was GPR-
001, and it's sold very well. Very well
for an independently produced CD.
The six major record companies had,
al that time, 96% of all music sales,
with the other 4% shared by around
15,000 independents. Thal's a lot of
slices from a pretty small pie. Most
record slores won't bother dealing with
the indies, as they're called. Too much
trouble. And radio stations play major
label stufi almost exclusively, so the
public doesn'l even know aboul indie
music.

Someone ought to do something
about that.

Then, the next year | was asked to
give a keynote talk at an indie music
conference in New Orleans. The more
| talked with the indies the more | felt |
might be able 1o help. | started by set-
ling up a credit bureau to help the in-
dies find out which of the hundreds of
music distributors were paying and
which were screwing their customers. |
did find a few that aclually were pay-
ing. But the music business is about as
crooked as they come. Indies essen-
tially have to sell everything on con-
signment and trust. Distributors then
try, though not very hard, to gel the
music into record stores. The stores
are supposed to pay after they sell the
music, bul in practice most of 'em only
pay when they have to re-order. The
distributor holds onto most of this mon-
ey, just in case he gels returns later
and the record company has disap-
peared by then, which many do.

The next thing | knew | was setling
up a distribution company (Creative
Music Markelting) and a mail order di-
vision which specialized in indie mu-
sic. By then I'd recorded a couple
more CDs of Scott playing Joplin's mu-
sic, and graduated from the church,
where we had to record after midnight
to avoid truck noises from the street,
to a makeshift studio in my garage at
the farm. Well, it was fairly quiet there,
except for the ducks and geese com-
menting on Scolt’s playing.

We'd located a couple fabulous old
pianos for Scolt which Knud Keller
KV4GG, an old friend, had refur-
bished. The garage was pretty good,

but not perfect. | eyed the back end of
our old barn across the road. There's
room for a studio there. So one of my
employees who was into carpentering
got together with his brother and
$75.000 later we had one of the nicest
studios in the country. | hope you can
see it some time, it's a beauty.

I'd discovered a Vermont bluegrass
band which | liked, so we recorded
them. And they'd been visiting Russia
and met a Russian bluegrass group in
Moscow. The tape was great, so when
they decided to come to America for a
tour | got them to come to my studio,
where we recorded Kukuruza. They
play Russian folk music in the Ameri-
can bluegrass style.

As we started making more CDs
we discovered the obvious: The more
you make, the lower the price. So we
started making CDs for other indies to
build up our volume. Before long we
were cranking out 100,000 and more
CDs a month, and had made them for
over a thousand indies. That's how
things like this get out of hand.

Since we had the mastering facili-
lies and the publishing ability to turn
out the liner notes, we were all set to
do CDs for the indies at great prices.
Plus we had the ability to provide them
with a free ad in CD Review, thus
helping make a couple hundred thou-
sand music buyers aware of il, plus a
free ad in Music Relailing, a publica-
tion of mine which reached every
known record store in the country.

| don't know how much all this
helped, but indie sales for some rea-
son went in three years from 4% of the
market to 12%, a gain of about $800
million in sales.

Cold Fusion

A couple years ago the governor
called and asked if I'd be a member of
an Economic Development Commis-
sion and try to help the stale recover
from the recession. Indeed, | found
that New Hampshire had been hit the
worst of all states, with our unemploy-
ment rate going from around 2% to
over 7%, with banks closing by the
dozens, property prices crashing, and
S0 on, It was a mess,

As a member of the Commission |
found that the meetings with 30 people
were useless. Nothing could get done
or even discussed, so | started writing
reports on what I'd discovered as a re-
sult of subcommittee meetings and
reading the recommended books. |
found out what had gone wrong with
New Hampshire and offered some in-
expensive, practical proposals for gel-
ting out of the mess. | looked into our
school system, taxes, crime, drugs,
and so on. | found that we'd be able to
cut our school costs in about half, yet
enormously improve the education our
kids were gelting. | discovered a way
we could gel our state bureaucracies
to happily cut themselves in half within
three years. | thought up a way to cut
the costs of our prisons by 90%, while
providing unlimited prison space and
actually re-educate and motivate the
prisoners. Things like thal.

No one cared.
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| put the first year of my reports out
in 2 book which I've been hawking:
We The People Declare War On Our
Lousy Government. 1 was $16 with
shipping. | still have a few left, so you
can have a copy of this 360-pager for
$10 postpaid, while they last. You'll en-
joy it.

As | looked into health care | found
there were a whole bunch of ways our
medical establishment was screwing
up. Our heaith system is being driven
by the federal government, and that is
both increasing our costs enormously,
and keeping us from benefitting from
new developments. | could see where
we could expec! to be almost iliness-
free within a few years if only the med-
ical establishment, controlled by the
pharmaceutical industry, would allow
the needed research. They were busy
discovering chemicals to fight the
results of iliness, and refusing to let
anyone go after the causes.

In 1989 | read about Pons and
Fleischmann announcing they'd dis-
covered a new source of energy. Cold
fusion. Then came a deluge of ridicule
and cold fusion disappeared. Oh, |
read in the Rensselaer Polytechnic
Institute newspaper that a team of
students had checked it out and had
generaled excess heal, just as
claimed by Pons and Fleischmann.
Then the August 1993 issue of Popu-
lar Science had an article saying that
many labs around the world had vali-
dated the phenomenon, but that our
Department of Energy (DOE) had pro-
hibited any American labs from re-
searching it. Apparently most of the
work was now being done in Japan.
Just what we needed, to lose out on
what could be the biggest new indus-
try in a hundred years.

Then | was contacted by K5CB,
who was funding ENECO, a company
investing in cold fusion patent applica-
tions and rights. He wondered if |
might be inlerested in slarting a maga-
zine. What a dumb question. Having
helped cellular telephones become an
industry, then personal computers and
compact discs, of course | was inter-
ested.

In December | attended the Fourth
International Cold Fusion Conference
on Maui. Yes, | cheated and went a
few days early so | could visit all six
major islands and go diving and ham-
ming on them. For my birthday in
September I'd visited 11 Caribbean
countries and dived most of them.
Hammed "em 100.

The first issue of “Cold Fusion”
came out in April. Yes, cold fusion is
real. And yes, the American scientific
establishment is still fighing and ridi-
culing it. So what's new? | don't think
you can point to any major scientific
break-through that hasn't been
ridiculed and resisted by the establish-
ment. And the media. As Max Planck
(quantum mechanics) said, “A new
scientific truth does not triumph by
convincing its opponents and making
them see the light, but rather because
its opponents eventually die and a
new generation grows up thal is famil-
iar with it."

So today we have Pons and Fleis-
chmann over near Nice on the French
Riviera in a $25 million lab buiit for
them by Toyota. We have the
Japanese investing tens to hundreds
of millions in new hydrogen energy re-
search, as they call cold fusion. And
here we have a physics professor in
Vernon, Texas generating excess heat
in his home lab, while our universities
are wasting billions on hot fusion.

The advertising support for the new
magazine has been much less than
hoped for, so we'll be changing to a
newsletter format until the field gets
out of the laboratory and staris 10 be-
come an industry. The main thing is to
provide communication to help re-
searchers progress.

From everything I've seen we will
be seeing the end of the fossil fuel
age very soon. No more gas slations.
No more power lines going across
the country. No more acid rain and
pollution from our cars. I'm getting on
in years, but | hope I'll live to see it
happen.

| started out in the roaring '20s,
lived through the great depression of
the "30s. Fought in the war of the "40s.
It's been quile a life.

So now 73 is entering its 35th year
and I'm entering my 73rd year. I've
tried to make 73 the ham magazine
you like besl. | watch the reader cards
every month to see how much you like
what, and we're guided by that. | am
worried about amateur radio surviving
the '90s. With the FCC starting to take
our most valuable future frequencies
away and auction them off, | can see
the handwriting. Sure, we could easily
become so valuable 1o our country
that we wouldnt have to worry, but |
see almosl zero interest from anyone
to make changes. We're having a
great party and don't want to worry. |
watch my mail. | read every club
newsletter | get. | keep hoping 1o see
some interest in preserving our future.
| see nothing. Don't worry! Have fun!
The party is never going to end.

| hope I'm not a bore when | nag,
trying to get you to go out and do
things. I've been trying to convince
you to quit smoking, drinking, and
over-eating . . . not for my good, but
for yours. I've been lrying to get you o
think and be active . . . to read maga-
zines and books, to go into business
for yourself as an entrepreneur so
money won't be as much of a problem.
Most of my life 1 haven't had much
money, but I've never cared. And when
| do have it | mostly spend it putting
other people into business.

| love it when | meet hams who lell
me that I've had a positive influence
on their lives. If everyone would make
an effort to move the world ahead just
a little instead of taking a free ride,
we'd gradually see things getting bet-
ter. | don't think we're seeing that. |
look back on what I've accomplished,
not so much to brag or exaggerate my
influence, but to say, hey, you can do
anything I've done. Just Iry.

The cellular telephone industry was
inevitable, but | think | helped speed
its arrival. Ditto the personal computer,



and the compact disc. Now I'm trying
to jump-start the cold fusion industry,
plus get the word out that AIDS is cur-
able, even in its late stages.

| wish | had more time to write. I've
gotten tons more things to write, I'll list
some of the stufi I've got done in Un-
cle Wayne's Bookshelf.

Now and then a reader corners
someone who's worked for me and
wants to know what the real Wayne
Green is like. There are no hidden
agendas. What you're reading is just
hike talking with me, only for some rea-
son you don't bother to talk back. Well,
write. No tapes, puhleeze. Gawd, |
hate getting chatly casseites. Or
phone calls. Hey, my other line is ring-

ing, golta go.
Solving the Code Problem

The International Telecommunica-
tions Union (ITU) requires a knowedge
of Morse code for our ham licenses.
Their rules don’t say anything whatev-
er about 10 words per minute or 13, or
even 20. Just a knowledge. So why
are we bealing ourselves over the
head with a lead pipe over this thing?

The fact of the matter is that even a
semi-brain-dead dweeb can learn the
letters, numbers and punctuation in
about an hour. | learned 'em one night
as a kid in about a half hour while |
was getting dressed in my Boy Scout
uniform for a Troop 34 meeting in
Brooklyn. Once you know the charac-
lers, you can “copy” at five words per
minute. All you have to do, as I've ex-
plained several times belore, is write
down the dols and dashes, which is
simple to do at that stupid speed.
Then you can decipher 'em in your
own sweel lime. There’s no time limit
on the ham exams. If a VEC tries to
rush you, report him for speeding.

So, if the encrusted old-timers in
our habby . . . for instance the ones
who dominate the ARRL board . . . in-
sist on keeping the code as part of the
license test, let’s al least get it down to
five-per for all license classes so new-
comers can get it out of the way with
an hour’s work. From there on, if it's
fun to use, we’ll use iL

But do you have any leverage on
the ARRL directors? You bet your
sweel bippy you do. Their mantra is o
join the League so0 you can have a
voice. As with most things we hear
from officialdom, the exact opposite is
true. As soon as they have your mon-
ey, your leverage is ziich. The only
power you have with the League is
when you withhold your “dues.” If
enough people refuse to be members
| guarantee you'll see an emergency
board meeting and a fast change of
policy. | know of no other way you can
influence these old turkeys. | know
many of these guys and I'll tell you
right now that most of them hold the
members in contempt. It's the non-
members that worry them. Make
sense?

There isn't one major problem with
amateur radio today that couldn't be
solved if the directors gave a hoot
about the hobby. They talk the talk, but
they don’t walk the walk. Meanwhile

our growth is slow, our bands a mess,
and the FCC is auctioning off our most
vaiuable yet unused frequencies.

Read the Fine Print

| could hardly believe my ears! Only
one person at the recent Dallas Ham-
fest said anything about how small the
print IS in my editorials. Now, jus! in
case this has been annoying you, let
me explain.

When anyone says anything about
the small print the first thing | do is
whip out the glasses from my shirt
pockel. If you shop around a little, all it
lakes Is five lousy bucks and you'll be
able to read the fine print as easily as |
do. The discount stores have reading
glass specials every now and then. |
really hate paying $12 for reading
glasses when they sell them for $5 ev-
ery so often,

Oh, it took me a while lo figure out
the glasses con. When | suddenly lost
my eyesight, | went to an eye doc and
went the usual route. Two hundred
bucks for a pair of nice glasses. Holy
zorch! And of course | kepl dropping
them every time | leaned over to pick
up a penny, ever in search of that elu-
sive good luck. And this scratched the
lenses. Or I'd sit on 'em when they
were on the bed. Or step on ‘'em when
| got out of bed.

All that got expensive for a seven-
generation skinfiint of Scotch ancestry.
Then | discovered that | could get the
same glasses in Hong Kong for only
$100, complete with automatic dark-
ening lenses when | was in the sun.
The glasses stores there even have a
machine that checks your eyes for
your prescription. | was getling over o
Hong Kong every year leading a group
of electronic business people to the
yearly electronics shows in Tokyo or
Osaka, Seoul, Taipei, and Hong Kong
(we had two to three hundred going
over for the two-week tour every Octo-
ber) so | had no problem getting bar-
gain glasses.

Then | read somewhere that those
reading glasses in discount stores are
just as good, so | tried a pair. My eyes
needed +2.5 lo bring everything into
focus. These days it's +3.0 for reading
and +2.0 for the farther-away comput-
er work. Al five bucks, if | step on 'em,
it's no big deal. Crunch. Actually, since
they're made of plastic, it doesn’t
seem to hurl ‘em.

Anyway, when you get older your
eyes need some help, or you need
longer arms.

If you're a new reader, you don'
know the story of how | lost my eye-
sight. | lost it all at once. Before thal I'd
always had exceptional vision. | could
read the gag business cards with one-
point type. | could read signs two
blocks away that were a Diur 10 every-
one else. Then it happened.

In my teens | bloated up and got
fat. And | stayed fat, despite heroic
dieting efforts. The oid seesaw of “lose
20 pounds, gain 25." | dieted. | fasted.
My weight went up and down, but
more up than down. So one day | read
about this great new diet where | could
concentirale on ealing protein. And

when | felt hungry, all I'd have to do
was drink diet soda pop. Hey, cool
stuff! They were using saccharine to
make the junk taste sweel in those
days. | bought a few half-gallons of di-
et soda and got going on my new diet.
And it worked, | didn’t feel hungry after
chugalugging the no-cal goop.

Then, along about the third day of
the diet | noticed that it was getting dif-
ficult to read the print in pocket books.
Hmm. The next day typewriter type
was getting fuzzy. By the fifth day the
headlines were blurring outl. Time to
stop all this before | go blind. When |
stopped drinking the no-cal stuff my
eyes stopped getting worse, but they
didn’t get better either. Thatl's when |
got my first pair of glasses. That was
about 25 years ago and my eyes nev-
er got any better, so I've been a pris-
oner of reading glasses ever since.

Al the time | wrote aboutl my experi-
ence in my editorial. Il was timely be-
cause a couple months Iater there was
a big fuss about the damage that sac-
charine could do and it pretty much
was phased out as a sweetener.

The eye doctors all explained that it
was just me getlting older that made
me need glasses. Yeah? So how did
all this happen in five days? Some day
| suppose we'll find out that the sac-
charine makers knew about all this
and kept it a secrel. Meanwhile ['ve
been a little leery of substitute chemi-
cals. Some day we may learn that Nu-
tri-Sweel also can produce health
problems and the manufacturers knew
it. Serves us right for trying to cheat
Mother Nature (aka God).

Anyway, spend the lousy five bucks
and gel some glasses once you find
your arms getting short or my editori-
als in too fine a print to read comfort-
ably. It's bad enough that | fill three or
four pages with my mice-type stuff, if
we printed it in type-for-the-blind it'd fill
eight 1o 10 pages and we'd have lo
change it to Uncle Wayne's Trivia
Magazine.

Oh yes, | solved my fat problem by
taking off 85 pounds over a seven-
month period and then changing my
eating habits. | haven't had to diet
much since then, and that was over 20
years ago.

One more glasses hint: They're all
put together with little screws which
eventually start unscrewing and falling
out. Most of the time you can find the
tiny screw and put it back in again. |
think they use screws because this
forces so many people to go 1o a
glasses store for the repair. Well,
there's a way to end that frustration.
The next time a screw pops out, leave
it lay and replace it with a short length
of paper clip wire, crimped al the
ends. It isnl elegant, but it'l never fall
oul. You've go! some diagonals and
long-nosed pliers which will do the job
in a minute,

Dear Occupant:

Your body is designed with remark-
able restorative powers. It's enormous-
ly over-designed for survival, It's able
to keep going and repairing itself fairly
well despile constant high stress, an

input of coffee, Danish, burgers, fries,
malls, and Coca Cola. Despite a lack
of exercise, tons of beer and pretzels,
a lack of sleep, an ungodly intake of
chemicals via food preservatives, your
water supply (which brings you fluo-
ride, chiorine, lead, etc.) and pharma-
ceuticals. Even highly addiclive and
destructive drugs such as alcohol,
nicotine, cocaine, and so on. It keeps
going even when deprived of the ultra-
violet light it was designed to need,
and in the presence of electromagnet-
ic fields which interfere with the ability
of its cells to communicate. It does its
best to keep going despite steady infu-
sions of deadly poisons such as mer-
cury, silver, and nickel via dental fill-
ings. Even with all these destructive
things most bodies are able to keep
going for 50-60 years, a demonstration
ol the incredible repair system which
is built in.

Sure, there are some genelically in-
fluenced repair problems which result
in lowered performance. But most of
these can be avoided if the occupant
observes known health rules,

Oh, we know we'll live longer and
healthier if we eal right, avoid drugs,
exercise, get enough sleep, keep our
stress to a minimum, and drink eight
glasses of water a day. We know it, but
we keep putting all that off until tomor-
row . . . the tomorrow that doesn’l ever
quite come.

We know now that we can have
healthier, more intelligent, and better
kids if we give them a good start. And
that means nol screwing up our sperm
and ova with drugs or magnetic fields
before conception. Il means being
careful during pregnancy of magnetic
fields, eating right, avoiding drugs and
other chemicals, and avoiding stress
or physical pain to the fetus.

We know that we've really screwed
up the first year of life for most children
by separating the baby from the moth-
er. We know that few of our child-care
facilities are worth the powder to blow
themn to hell. We know that our schools
are a major disaster. And we know
what damage most fast food does to
bodies, yet there we are, al McDon-
ald's, queuing up at the counter, and
not for their salads, either.

When we're young we think we're
immortal. When we get older and, in a
few rare cases, wiser, it's too late. Yes,
it's difficult to know what's best to do.
We have the cigarette companies
telling us how wonderful their product
is, and that they've seen no evidence
that convinces them that smoking is
harmful. We have an endless bunch of
people selling baloney diets, cures,
and nostrums. We know we can't trust
the government on anything, so where
can we turn for information or help?

Our lives are filled with religion, ball
games, scap operas, and "news" pro-
grams, helping us pass the time until
our lousy diet, stress, or perhaps
spending too many hours oo close lo
our linear amplifier whisk us on to
whatever next world awaits. Repent!
Well, at least patronize that marvelous
Wendy's salad bar more often, and
hold the lousy fries.
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SEP 2-3

NEW ORLEANS, LA The New Or-
leans Internat’l DX Convention will be
held at Royal Sonesta Hotel on Bour-
bon St. Times: Fri., Sep. 2nd, 1 PM-11
PM; Sat., Sep. 3rd, 8 AM-Midnight.
Registration deadline is Aug. 15th, For
more info, call (504) 283-4143 days on-
ly; FAX (504) 524-2129. Send checks
or money orders payable to: New Or-
leans Internal’l DX Convention, c/o
Michael Mayer W5ZPA, 5836 Marcia
Ave., New Orleans LA 70124.

SEP 4

ALAMOGORDO, NM The Alamogordo
ARC, Inc. will sponsor VE Exams at 9
AM at the New Mexico State Univ. -Ala-
magordo, in the Pro-Tech Bldg. Elec-
tronics Lab. For further info, call Ole
WASIPS, (505) 437-5896.

SEP 10

CLIFTON PARK, NY “Hamfest 94" will
be held at the County Fairgrounds in
Ballston Spa NY, from 7 AM-3PM.
Sponsored by the Saratoga County
RACES Assn., Inc. Set-up Fri., Sep.
9th, 7 PM-8:30 PM. Talk-in on the
WA2UMX Rplrs., 146.40/147.00 and
147.84/.24. Contact N2FEF, PO. Box
41, Rock City Falis NY 12863.

ERIE, PA “Erie Hamfest 94 spon-
sored by the Radio Assn. of Erie, will
be held 8 AM-2 PM at Franklin Twp.
Fire Hall. Set-up at 5:30 AM. VE Ex-
ams at 9 AM at Franklin Center
Methodist Church. Talk-in on
146.01/.61. Contact Tom McClain
N3HPR, 3954 Solar Dr., Erie PA
16506. Tel. (814) 833-1640.

FORT WAYNE, IN “Summit City Com-
puter Show/Hamfesl™ will be held by
The Fort Wayne RC, from 8 AM-2 PM
at Allen County 4-H Fairgrounds. Talk-
in on WSTE 146.16/.76. Contact John
Goller K9UWA, 4836 Ranch Rd., Leo
IN 46765. Tel. (219) 637-6426.
TOPEKA, KS§ The North East Kansas
ARC will hold their 5th annual event
(‘FEST 1994) at Knights ol Columbus,
Grand Hall. Hours: 9 AM-3 PM. ARRL
Forum. VE Exams. Silent Key Equip.
Auction. More. Talk-in on 146.355/.955
WVOS Rptr. Tables by advance regis-
tration only. Contacl Rob Nall WVOS,
5707 SW 28th Terrace, Topeka KS
66614-2420. Tel. (913) 271-8899.
UNIONTOWN, PA The Uniontown
ARC will hold their 45th annual Gabfest
on the club grounds on QOld Pitisburgh
Rd., starting at 8 AM. Talk-in on
147.045(+) and 147.255(+). Contact
Carl or Joyce, (304) 594-37789.

SEP 11

BOLINGBROOK, IL The Bolingbrook
ARS will hold its 10th annual Ham-
fest/‘Computer Fair al the Inwood Rec.
Center, 3000 W. Jefferson St. (Rt. 52),
Joliet, IL. Time: 8 AM-3 PM. VE Exams
9 AM-noon. Talk-in on 147.33(+) kHz
and 224 .54(-) MHz. For detlails, call
(708) 759-7005.

BUTLER, PA A Special Event will be
held at the Buller Farm Show Grounds
from 8 AM-4 PM. For details, contact
Joe Stalhman WA3BVQ, 499 Kiester
Ad., Slippery Rock PA 16057. Tel.
(412) 7894-8383.

DUBUQUE, IA The Great River ARC,

SPECIALE

Ham Doings Around the World

Number 23 on your Feedback card

VENTS

lowa Antique RC and Historical Soc.,
and two computer users groups will co-
sponsor a Hamfest/Radiofest/Comput-
er Expo at the Tri-State Blind Soc.,
3333 Asbury Rd. Time: 8 AM-3 PM.
Talk-in on 147.84/.24. Contact Loren
Heber NOYHZ, 9479 Lauderville Rd.,
Dubuque IA 52003 or Jerry Ehlers
NONLU, 3115 Brunswick St., Dubuque
1A 52001. Tel. (319) 583-1016.
GAITHERSBURGH, MD The 37th an-
nual FA.R. FEST "94 will be presented
by The Foundation for Amateur Radio,
Inc. The event will be held at the Mont-
gomery County Agri. Center. Talk-in on
146.955(-), 443.400(+) and 146.52. VE
Exams at 9 AM (by the Laurel VEC's).
Computers and software. Commercial
bldg. open at 8 AM. Contact Mary Mor-
ris, (703) 971-3905; or Al Brown, (301)
490-3118.

MONETT, MO The Ozarks ARS Ham-
fest/Picnic will be held at Monett City
Pk. Potluck Dinner at 12:30 PM. Talk-in
on 146.97. Contact Stan KFOKS, (417)
452-3801.

SOUTH DARTMOUTH, MA The South
Eastern Mass ARA will hold their 7th
annual Hamfest/Flea Market from 8
AM-3 PM at the club grounds at 54
Donald St. Talk-in on 147.00/.60. Con-
tact Michael Enos, PO. Box 79064, N.
Dartmouth MA 02747.

SUFFERN, NY The ARRL Hudson
Div. Convention will be held at the
Rockland Comm. College Field House,
beginning at 9 AM. ARRL President
George Wilson W4QYI, and staff mem-
bers from ARRL Headquarters, will be
among the featured guests. Flea Mar-
ket. More. Talk-in on 147.165/.765.
Vendors ONLY may call the conven-
tion's special Viendor Info Line at (914)
426-1488.,

SEP 17

BERWICK, PA The Columbia Montour
ARC will host a Hamiest/Computerfest
al Nescopeck Township Firehall
Grounds, starting at 8 AM. Tailgating
setup at 6 AM. VE Exams at 10 AM,
Walk-ins welcome. Talk-in on
147.225(+), and 146.52 simplex. Con-
tact Dave WC3A, (717) 752-6851.
GONZALES, LA "Gonzales Hamfest
94" will be held at the Gonzales Rec.
Center from 8 AM-3 PM. Sponsor: The
Ascension ARC. Talk-in on 147.225(+),
CTCSS 107.2. Contact George Turner
KBS5EOC, 16179 Galves Ave.,
Prairieville LA 70769. Tel. (504) 622-
3598,

SANTA ROSA, CA Sonoma County
Radio Amateurs, Inc. will hold their
i2th annual Ham Radio Flea Markel
from 7:30 AM-2 PM at the Holy Ghost
Hall, 7960 Mill Station Rd., just off Hwy
116 north of Sebastopol. Sel-up at 6:30
AM. Talk-in on 146.13/.73. For tickets
and info, write to SCRA, Box 116, San-
ta Rosa CA 95402,

RANDOLPH, VT The Central Viermont
ARC will host the “Fall Foliage Ham-
fest/Computer Fair” from 9 AM-3 PM at
the Judd Gym. at Vermont Tech. Col-
lege. VE Exams at 12:30 PM. Forums.
Talk=-in on 147.09/.69/R,
146.625/.025/R, and 146.52 simplex.
For reservations, make checks payable
to: Central Vermont ARC, and send to
Tom Girardi WATYNU, PQ. Box 261,
Waterbury VT 05676. Tel. (802) 244-
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get into publication.

Listings are free of charge as space permils. Please send us your Special Event two
months in advance of the issue you want it to appear in. For example, if you want it
to appear in the January issue, we should receive it by October 31. Provide a clear,

' of the essential details about your Special Evenl. Check Special
Events File Area #11 on our BBS (603-924-9343). for listings that were foo late (o

7836; or Steve Allen KD1UP, RR1 Box
2408, Moretown VT 05660. Tel. (802)
496-7696.

SANTA FE, NM The 1994 Northern
New Mexico Hamfest, sponsored by
the Northern NM ARC, will be held at
Glorieta Baptist Conf. Center. Talk-in
on 145,19 (144.59 input), 147.90/.30,
and 146.52/.52. For camping reserva-
tions, contact the Glorieta Baptist Conf.
Center, PO. Box 8, Glorieta NM 87535.
For hotel info., call (505) 757-6161. For
hamfest details, contact Helenrose
Burke W5IXS, PO. Box 73, Ojo Sarco
NM 87550. Tel. (505) 689-2367.
SCOTTSDALE, AZ The Family AR
Event will hold its 2nd annual event at
Rawhide Western Town, 23023 N.
Scottsdale Rd. RC airplane demo.
Weathersat Forums. Emergency Ham
Radio. Activities for children. Swap
meet area opens at 6 AM. Exhibit hall
opens at 9 AM. Contact Len Winkler
KB7LPW, PO, Box 9219, Phoenix AZ
85068. Tel. (602) 861-0303.

SEP 17-18

VIRGINIA BEACH, VA The ARRL
Roanoke Div. Convention and Virginia
Beach Hamfest/Computer Fair will be
held at the Virginia Beach Pavilion. For
commercial booths, contact Lewis
Steingoid W4BLO, 1008 Crabbers
Cove Ln., Virginia Beach VA 23452, or
call (804) 486-3800. For tickets and ta-
bles, contact Manny Steiner K4DOR,
3512 Olympia Ln., Virginia Beach VA
23452. Tel. (804) HAM-FEST.

SEP 18

ADRIAN, MI The AARC Hamlest/
Computer Show will be held at
Lenawee Counly Fairground 8 AM-2
PM. VE Exams: walk-ins OK. Talk-in on
145.37(-). Gel more details from Greg
KZ8X, 4281 Mohawk Trail, Adrian MI
49221, Tel. (517) 263-1153,
CLEMENS, MI The 22nd annual
LAnse Creuse ARC Swap and Shop
will be held from 8 AM-2 PM at LAnse
Creuse H.S. VE Exams at 11 AM. Con-
tact Don Olszewski WASIZV, (810) 294-
1567: Prodigy ID# SSTG41a. Talk-in
on the ECHO Rptr., 147.08/.68 MHz, or
on 146.52 MHz simplex. For info, send
SASE to Dave Herringfon NSNLK, 165
Crocker Bivd., M. Clemens MI 48043-
2546. Tel. (810) 465-2797.

LAUREL SPRINGS, NJ The 46th an-
nual South Jersey RA, Inc. "HAMfest"
will be held at Pennsauken H.S. slart-
ing at 8 AM. Reserve spaces by con-
tacting Diane Narfis N2LCQ, 17 Roo-
sevelt Dr., Laurel Springs NJ 08021.
Tel. (609) 227-6281. VE Exams on a
walk-in basis 9:30 AM until ?7?77?. Talk-in
begins at 7 AM on the day of the event,
on 145.290 (-600).

NEWTOWN, CT The Western CT
Hamfest will be sponsored by the Can-
dlewood ARA from 8 AM-1 PM at the
Edmond Town Hall, Rt 6. Flea Market.
Displays. Talk-in on 147.12(+). Contact
Ken Weith KD1DD, Box 3441, Danbury
CT 06813. Tel, (203) 743-9181.

SEP 24

ELMIRA, NY The Elmira ARA will pre-
sent the 19th annual Internat’l Ham-
fest/Computerfest at the Chemung
County Fairgrounds, Horseheads NY,
from 6 AM-4 PM. Flea Market. QSL

Contest. VE Exams; contact Bill, (607)
962-1134. To purchase fickets, contacl
Dave Lewis, RD1 Box 191, Van Eflten
NY 14889. Tel. (607) 589-4523. Deal-
ers, contacl Jay, (607) 733-0761. Talk-
in on Rookies Rptr. 147.96/.36 and
444 20.

SEP 25

FRAMINGHAM, MA The Framingham
ARA will hold its Fall Flea Market and
VE Exams at Framingham H.S. (on A
Street). Doors open at 9 AM to early
bird buyers, and 10 AM to all buyers.
To reserve tables contact Lew Nyman
K1AZE, (508) 879-7456. Make checks
payable t0 FARA, PO. Box 3005, Fram-
ingham MA 01701. To register for ex-
ams, send check for $5.75, payable to
ARRL/VEC, to Dick Marshall WATKUG,
37 Lyman Rd., Framingham MA 01701.
Walk-ins not accepted after 10 AM.
Talk-in on 147.15 rpir.

LONGMONT, CO A Hamfest will be
sponsored by the Boulder ARC, begin-
ning at 8 AM at Boulder County Fair-
grounds Exhibition Bidg., Nelson &
Hover Rds. VE Exams. Talk-in on
146.70(-) and 147.27(+). To reserve la-
bles, contact BARC, P.O. Box 2033,
Boulder CO 80306-2033. Tel. (303)
441-3883.

ST. PETERS, MO St. Peters ARC
Swapfest will be held from 7 AM-1 PM
at St. Charles County Comm. College
Campus, 4601 Mid Rivers Mall Dr. Flea
Markei. Talk-in on 145.41 MHz and
444 275 MHz. Contact Jay Underdown
WOOGS, 58 Judy Dr., St. Charles MO
63301. Tel. (314) 723-4200.
YONKERS, NY A Giant Electronic
Flea Market, sponsored by the Metro
70cm. Network, will be held at Lincoln
H.S. on Kneeland Ave. from 9 AM-3
PM. VE Exams. Talk-in on 440.425
MHz PL 156.7, 223.760 MHz PL 67.0,
146.910 Hz, 443.350 MHz PL 156.7.
Contact Otto Supliski WB2SLQ, (914)
869-1053.

OCT 1-2

LOUISVILLE, KY The Greater
Louisville Hamfest/ARRL KY State
Conv. will be held at the Common-
wealth Conv. Center in downtown
Louisville, Mail requests for tickets or
info to The Greater Louisville Hamfest
Assn., PO. Box 34444-Q, Louisville KY
40232-4444. For commercial spaces,
call (812) 948-0037, Flea Market
spaces, (812) 282-4898.

OCT 2

HUNTINGTON, IN The Hunlington
County ARS will sponsor its 6th annual
Hamfest from 8 AM-1 PM at the PAL
(Police Athletic League) Club. Set-up at
6 AM. VE Exams. Flea Market. Talk-in
on 146.085/.685 and 448.975/443.975.
Contact Chris Richardson NSQVI, PO.
Box 284, Huntington IN 46750. Tel.
(219) 356-0318.

SAN DIEGO, CA Over a dozen San
Diego ARCs, the American Red Cross,
and the Salvation Army, will stage the
3rd annual “Ham Radio Roundup.” Lo-
cation: Missile Pk., Missile Rd. &
Clairemont Mesa Bivd. Each club or
agency (ARRL, MARS, and others) will
display the various aspects of amateur
radio. Set-up begins at 7 AM; gates
open at 10 AM. Contact Harry A.
Hodges WAGYOQ, (619) 743-4212.



SPECIAL EVENT STATIONS

AUG 14

FULTON, NY The Oswego County AR
Emergency Serv. will operate Station
KC2QV 1200Z-2100Z from Fulton's
annual Riverfest. Operation will be in
the middle of the General 80, 40, 20,
15, and 10 meter phone bands, the
Novice portion of 10 meters, and
147.75/.15 MHz. For a certificate, send
your QSL card and a large SASE to
KC2QV, 366 South Fifth St., Fulton NY
13069.

AUG 19-SEP 5

ISLINGTON, ONT., CANADA Ama-
teur Radio clubs around Toronto Cana-
da will operate Station VE3CNE
1400Z-0200Z each day as pari of the
Canadian Nat'l Exhibition in Toronto.
Freq.: CW - B0 meters: 3.645/.700
MHz; 40 meters: 7.045/.145 MHz: 20
meters: 14.045; 15 meters:
21.045/.145 MHz. SSB - B0 meters:
3.745/.865 MHz; 40 meters:
7.065/.235 MHz.; 20 meters:
14.145/.245 MHz; and 21.345 on 15
meters. Talk-in on 145.410 MHz, Con-
tact (416) 393-6000 for more details.

SEP 1-5

MT. PLEASANT, |IA Station WOMME
will be operated by the Mt. Pleasant
ARC during the Midwest Old Thresh-
ers Reunion. Voice and CW operation
will be in the General portion of 80-10
meters. For a QSL, send an SASE to
Dave Schneider WDOENR, RR3 Box
307A, MlL. Pleasant IA 52641.

SEP 24

HAGERSTOWN, MD The Antietam
Radio Assn. will operate Club Station
W3CWC to commemorate the 125th
Anniversary of the birth of Hiram P.
Maxim W1AW, Founder of the ARRL.
They will also celebrate the installation
of a brass headmarker at his grave site
in Rose Hill Cemetery. Operation will
be from 1500Z Sep. 2nd-0400Z Sep.
3rd; also, 1200Z Sep. 3rd-2400Z Sep.
4th. Freq.. CW - 3.640, 7.045, 14.040,
21.040, 28.040. SSB - 3.920, 7.240,
14.240, 21.285, 28.350 MHz. For a
commemorative certificate, send your
QSL and an SASE to Antietam Radio
Assn., Altn: Special Event Station
W3CWC, PO. Box 52, Hagerstown MD
21741-0052.

SEP 4

PANAMA, REP of PANAMA The 23rd
Anniversary Contest of Radio Club
Panama will take place 0001 GMT-
2359 GMT. For details, contact Radio
Club Panama, Anniversary Contest,
PQO. Box 10745, Panama 4, Republic
of Panama. Fax: (507) 26-4477. Pack-
el:HP1COO@HP1CDW.#PANCTY.PA
N.CEAM.

SEP 4-5

AUBURN, IN The Northeastern Indiana
ARC will operate a Special Event Sta-
tion to commemorate Auburn Cord Due-
senberg Days. Operations will be
14002-2200£ in the lower 25 kHz of the
General bands on 40 meters and/or 80
meters. For a commemorative QSL,
send confirmation and SASE to NEIARC,
PO. Box 745, Auburn IN 46706.

SEP 10

GREELEY, CO The Weld ARS will op-
erate Station WAODDC from 1600Z-
2100Z, to celebrate Potato Day at Cen-
tennial Village. Frequencies: 14.250
MHz and 28.490 MHz. For a certifi-
cate, send your QSL, with a business
size SASE to Rick Hubbard WAODDC,
PO. Box 5116, Greeley CO 80631.

<SEP 10-11

NORWALK, CT The Greater Norwalk
ARC will operate KA1OFN 13002-
2100Z Sep. 10th, and 1300Z-19002
Sep. 11th, to celebrate the 17th Annual
Norwalk Oyster Festival. Operation will
be in the lower 25 kHz of the General
phone band, on 40, 20 and 15 meters,
and on the Novice 10 meter phone
subband. For a certificate, send a QSL
card and a 9" x 12* SASE to the
Greater Norwalk ARC, 324-7 Main
Ave., Box 115, Norwalk CT 06851.
SAXONBURG, PA The Butler Co. AR
Public Serv. Group will operate KD3RT
to honor the Mayor of Saxonburg, Rel-
don Cooper W3SYV, 1400Z-22002
Sep. 10th, and 1400Z-2000Z Sep.
11th. Location: Saxonburg Festival of
the Arts. Phone will be on the lower
portion of the 40 and 20 meter General
subbands. For a certificate, send a 9" x
12" SASE 1o BCARPSG, inc., PO. Box
1692, Butler PA 16003.

SEP 10-16

MAASTRICHT, THE NETHERLANDS
During World War Il, the German
occupation of Maastricht ended on
Sep. 14th, 1944. Maasiricht was

the first city in the Netherlands to
be liberated. The operation was
carried out by the 30th Infantry Div. of
the 19th US Army Corps, Old Hickory
Div. In commemoration of this occa-
sion, Station PA6GOHD (Old Hickory
Div.) will be in operation in the lower
portion of 20 and 15 meters, phone
and CW.

SEP 12-17

LINWOOD, NJ The Southern Coun-
ties ARA will operate K2BR from the
Miss America Pageant in Atiantic City
(Absecon IS., IOTA: NA 111). Freq.:
Phone - 25 kHz inside lower General
class bandedge; CW - 65 kHz inside
lower General class bandedge; Novice
- 28.100/.500 kHz. Operation will begin
10 AM EST on Sep. 12th. QSL - SASE
via SCARA, PO. Box 121, Linwood NJ
08221.

SEP 15-20

THE NETHERLANDS The Nijmegen
RAC will operate Station PAGOMG to
commemorate the Sep. 17, 1944 para-
trooper effort to secure bridges in
preparation for the advance ol the
British Army over Dutch walerways
(Operation Market Garden). PABOMG
will operate in CW and phone on all HF
bands during the week. |f possible,
WWII radio equipment will be used to
make connections. Send QSL cards 1o
QSL Manager, PAOKHS, NL-Region 35,
via the Dutch QSL-bureau. For local
visitors, a 2m and 70cm talk-in will be
on standby. A QSO with PAGOMG will
be valid for the Noviomagum Certifi-
cate.

HAM STATION

P.O. Box 6522
220 N. Fulton Avenue

Evansville, IN 47719-0522

Store Hours
MON-FRI: 8AM - 5PM
SAT: 9AM - 3PM
CENTRAL TIME

SEND $1.00 FOR NEW AND USED
EQUIPMENT SHEETS

WARRANTY SERVICE CENTER FOR:

ICOM, KENWOOD, YAESU

FOR SEVICE INFORMATION CALL
(812) 422-0252
MONDAY - FRIDAY

TERMS:

Prices Do Not Include Shipping.
Price and Avaiiablity Subject to
Change Withoul Notice
Most Orders Shipped The Same Day
COD's Welcome

IC-737A
100W, HF Transceiver,
Built-In Tuner
Special Low Price-Call!

IC-2GXAT
2 Meter
Handheld
Up To
7 Watt
Output

IC-281H

2 Meter Mobile With
440MHz Receive

Ultra-Slim, Easy To
Operate, Pocket Sized,
2 Meter FM Handheld

$199.95

All Coupons Included,

Limited Quantities

/
Bt e i

Tt

Ultra Compact,
Full Featured

HF Transceiver

IC-T21A
2 Meter
Handheld
With
440MHz
Receive

2M/440MHz FM Mobile, 100 Memories,

Independent Controls

USED EQUIPMENT BBS 812-424-3614 COMPUSERVE 72072,712

LOCAL INFORMATION

ORDERS & PRICE CHECKS

800-729-4373

NATIONWIDE & CANADA

812-422-0231

FAX 812-422-4253

CIRCLE 131 ON READER SERVICE CARD
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SEP 16-18

CHARLESTON, SC The Charleston
ARS will operate WA4USN 13002Z-
2300Z to commemorate the BOC
Challenge 1994-95, a single-handed
round-the-world yacht race. Freq.:
7.250, 14.045, 14.250, 21.045, 21.250,
the Novice CW portion of the 40 meter
band, and 146.790. All frequencies +/-
5 for QRM. 2 meter operation on Sep.
17th only. For a QSL, send QSL and
SASE to Sheila Frank KC4UDD, 614
Longstreet Circle, Summerville SC
29483.

SEP 17

NEGAUNEE, Ml The Hiawathia ARC
will operate W3KGW 1300Z-2030Z to
commemorate the 150th Anniversary
of the locating of iron ore on the Mar-
quette Range. Operation will be on the
General band and on 146.91. Send
QSL and SASE to Charles Waters,
970 N. Westwood Dr., Ishpeming MI
49849. Please put contact number on
envelope.

PARK CITY, UT The Mercury ARA, in
cooperation with the Greatl Salt Lake
Council of the Boy Scouts of America,
will operate K2BSA/7 during the Utah
Heritage Jamboral. Operation will be
from 0000Z-1800Z. Freq.: 3.870, 7228,
14287, 21395. Send QSL and SASE 1o
MARA, PO. Box 11201, Salt Lake City
UT 84147-0201.

SEP 17-18

READING, PA Berks ARS will operate
WA3MFT from 1600Z Sep. 17th-2000Z
Sep. 18th, to commemorate the reno-
vation to the landmark PAGODA.

Phone frequencies: 3.880, 7.280,
14.280, 21.380, 28.480, packet on
145.089. For a certificate, send your
QSL and a 9" x 12" SASE to Berks
Amaleur Radio Soc., PO. Box 12632,
Reading PA 19604.

SEP 19

DANVILLE, PA Liberty-Valley Ele-
mentary School will operate WC3A,
N3IRN, and N3LQS on all amateur
bands, from 1300Z-1900Z. For a cer-
tificate, send your QSL to D. Miguelez
N3POB, Liberly-Valley School, 175
Liberty-Valley Rd., Danville PA 17821.

SEP 20-24

CHALK RIVER, ONT., CANADA The
Renfrew County ARC will operate Sta-
tion CJ3IPM to commemorate the In-
ternat'l Plowing Match coming to Ren-
frew county for the first time. The
RCARC will operate on all bands, and
a QSL card is available by sending an
SASE to RCARC, PO. Box 38, Chalk
River, Ont., Canada KOJ 1KO.

SEP 23-25

PEA PATCH ISLAND, DE The Tri-
County Amateur Group will operate
KD3XN 1400 UTC-2100 UTC from the
Civil War’s historic Fort Delaware. Op-
erations will be in the General and
Novice portions of 10, 12, 15, 17, 20
and 40 meters. For an overhead photo
QSL, send an SASE to the operator
worked.

WALLA WALLA, WA The B.P.O.
ELKS Lodge #287 is celebrating its
100th Anniversary. They will issue a
certificate for working 5 Walla Walla

stations. Please send names and calls
on your QSL card to Robbie Gallo
KB70BW, 351 E. Rose, Walla Walla
WA 99362. Please also send a 9" X
12" SASE.

SEP 24

ADDISON COUNTY, VT The Addison
County ARA will operate N1BBR
and WX10 from 1400Z-2100Z, to cel-
gbrate the Apple Harvest in VT. Oper-
ation will be in the General portion of
the 20 and 40 meter CW and phone
bands, as well as the Navice 10 meter
phone band. Operation and talk-ins
on local 2 meter rptrs. If all goes as
planned, an AM antique station will
run on approx. 14.285. For a certifi-
cate, send QSL info, $1 US, and a 9" x
12" SASE to Elaine Eldridge N1IJW,
PO. Box 10, New Haven VT 05472-
0010.

ERWIN, TN The Unicoi County AR
Serv. will operaie AC4QF 1300Z-
2100Z to commemorate the 15th an-
nual Erwin/Unicoi County Appie Festi-
val. Operation will be 14.265 and
7.265, phone only. For a QSL card,
send QSL and a #10 SASE to UCARS,
PO. Box 185, Erwin TN 37650-0185,
SOUTH HOUSTON, TX The Pearland
ARC will operate ABSGU as part of the
city’'s Centennial celebration. Freq.:
28.410, 21.310, 14.260, 7.230, and
7.125. All school stations will be aclive
during the preceding week. Jamieson
M.S. will operate KISMB; Pearland
H.S. will operate KBSRGJ. Certificates
will be sent lo stations working all
three locations. For QSL or a certifi-
cate, send an SASE via Marly Haley

ABSGU, 803 Ave. |, South Houston TX
77587,

SEP 30-0OCT 1

ISHPEMING, MI The Hiawatha ARA
will operate Station KBBDNS Sep.
30th 1700 UTC-0200 UTC, and Oct.
1st 1500 UTC-2000 UTC. This is to
commemorate the 40th Anniversary of
the Nat'l. Ski Hall of Fame; and the
80th Anniversary of the U.S. Ski Assn.
Freq.: General phone and CW Novice
on 80, 75, 40, 15, 20, 10, and 2 me-
ters. For a certificate, send a 9" x 12"
SASE to Rod KBBDNS, 1740 Rose-
wood Ln., Ishpeming M| 458489.

OCT 1

ANAMOSA, IA The Jones County
ARC will operate NOCWP 1500Z-
2000Z, to celebrate their annual
Pumpkinfest. Operation will be in the
lower 50 kHz of the General sub-
bands. For a certificate, send confirm-
ing QSL to Jim McClintok NOCWF,
Box 462, Morley 1A 52312,

OCT 1-2

PITTSBURGH, PA The Breezeshool-
ers ARC will operate Station W3XX
1400Z2-2100Z Oct. 1-2, from the sub-
marine U.5.S. Requin, docked at the
Carnegie Science Center. Operation
will be CW on 7.123 and 21.123, and
phone on 7.250, 14.250, 21.350,
28.460, and 146.52. For a cerlificate
and QSL card, send QSL and an 8
1/2" x 11" SASE o Ron Berry
WB3LHD, 326 Sunsel Dr., Bethel Pk.,
PA 15102. E

High Performance

PacTOR | AMTOR

Base + PacTOR $145.

Extended $140.

P.O. Box 5964
Asheville, NC 28813

Use an ordinary RTTY terminal unit such as
CP-1, CP-100, TU-170, ST-6, ST-5000, ST-6000, etc.
with G4BMK’s BMK-MULTY software running in your
IBM-PC or compatible for performance superior to a
TNC. Version 3 has a multipath compensation feature

not found in other Pactor implementations. (While a
TNC is not needed, we do have an adapter for PK232.)

Detailed literature upon request. Prices:
Base communications package with AMTOR, RTTY,
CW and QSO/callsign logging database $95.

Extended audio package adds Audio Spectrum
Analyzer, HF WEFAX and SSTV reception. Base +

Base + Pactor + Extended $175.
Pactor alone $50. PK232 Adapter $49. Shipping $3.
VISA | MasterCard Accepted

Amateur callsign required with order.
Please state 3'2 or 5% inch disk preference.

SPHERETRON [/ Schnedler Systems AC4IW

(704) 274-4646
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AMATEUR TELEVISION

SEE THE SPACE SHUTTLE VIDEO

Many ATV repeaters and individuals are retransmitting
Space Shuttle Video & Audio from their TVRO's tuned to
Spacenet 2 transponder 9 or weather radar during signifi-
cant storms, as well as home camcorder video. |f it's being
done in your area on 420 - check page 501 in the 94-95
ARRL Repeater Directory or call us, ATV repeaters are
springing up all over - all you need is one of the TVC-4G
ATV 420-450 MHz downconveters, add any TV settoch 2,
3or4 and a 70 CM antenna (you can use your 435 Oscar
antenna). We also have ATV downconverters, antennas,
transmitters and amplifiers for the 400, 900 and 1200 MHz
bands. Infact we are your one stop for all your ATV needs
andinfo. We ship mostitems within 24 hours after you call.
Hams, call for our complete 10 page ATV catalogue.

(818) 447-4565 m-f Bam-5:30pm pst.
P.C. ELECTRONICS

2522 Paxson Ln Arcadia CA 91007

Visa, MC, COD

Tom (WGORG)
Maryann (WB6YSS)



Number 24 on your Feedback card

PropaGATION

Jim Gray W1XU
210 East Chaleau Circle
Payson AZ 85541

I'm sure we all agree tha! propagation
conditions for this past summer were very
poor, This month, however, we may see
some slight improvement as summertime
thunderstorms and high absorption levels
give way to the usually better autumn
propagation on the HF bands.

First, the bad news: September 1-3,
the 9th and 10th, the 12th-15th, and again
the 26th, are likely to exhibit some distur-
bances in the ionosphere, hence Poor and
sometimes Very Poor propagation condi-
tions for DX and even for intra-country
QSOs.

The good news, however, is that days
of Good or Fair propagation on the HF
bands will outnumber the others, and the
chart will show which days to pick for your
operations.

It's always worthwhile to occasionally
monitor WWV al 18 minutes past any hour
lo obtain the latest values of Solar Flux
(above 80 is best), Boulder A index (10 or
below), and Boulder K index (2 or below).
Try to plan your operating when the “num-
bers” are favorable for best results.

10 and 12 Meter Bands

Generally Poor conditions
worldwide on most days, with oc- ==

Jim Gray WiXU

Daytime short skip out to 1,000 miles and
nighttime short skip beyond 1,000 miles
may be expecled.

40 and 80 Meter Bands

Forty meters will behave much like the
30 meter band as shown above.

Eighty meters ought to provide some
good DX between sunset and sunrise.
Lessening of thunderstorm QRN will be
welcome. Short skip during the day to 350
miles may be expected on Good days,
while skip to 1,000 miles and beyond
ought to prevail after dark, although I've
found that even in September, high day-
time signal absorption levels, peaking at
noon or 1 p.m. local time, will preclude op-
erations.

160 Meter Band

There won't be any daytime skip avail-
able, but short skip openings and DX
openings to some areas of the worid at
night may be anticipated. Don't expect
wonders, however, unless you have excel-
lent antenna systems, such as Beverages
for receiving and verticals for transmitting.
DX, if any, should peak around midnight
and again around sunrise. m

EASTERN UNITED STATES TO:
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BARTER 'N’

Number 25 on your Feedback card

BUY

things, so if it doesn't work, say so.

calls. 100 high.

NH 03458 and get set for the phone calls.

Turn your old ham and computer gear inlo cash now. Sure, you can wait for a hamfest to try
and dump it, but you know you'll get a far more realistic price if you have it out where 100.000
active ham potential buyers can see it than the few hundred local hams who come by a fiea mar-
ket table. Check your attic. garage. cellar and closet sheives and get cash for your ham and
computer gear before it's 100 oid 10 sell. You know you're not going 10 use it again, S0 why leave
it for your widow to throw out? That stuff isn’t getting any younger!

The 73 Flea Market. Barter 'n’ Buy, costs you peanuts (almost}—comes to 35 cents a word
for individual (noncommercial) ads and 51.00 a word for commercial ads. Don't plan on telling a
long story. Use abbreviations, cram it in. But be honest. There are plenty of hams who love to fix

Make your list, count the words, including your call, address and phone number. Include a
check or your credit card number and expiration. If you're placing a commercial ad, include an
additional phone number, separate from your ad.

This is a monthly magazine, not a dally newspaper, so figure a couple months belore the ac-
tion starts: then be prepared. i you get 100 many calls, you priced it low. f you don' get many

So get busy. Biow the dust off, check everything out. make sure it still works nght and maybe
you can help make a ham sure it still works nght and maybe you can help make a ham newcom-
er or retired old timer happy with that ng you're not using now. Or you might get busy on your
computer and put together a list of small gear/parts to send to those interested?

Send your ads and payment to the Barter 'n’ Buy, Judy Walker, 70 Rt. 202N, Peterborough
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should be available on many

days of the month.

The 30 meter band will act a

little like 20 and a little like 40.

Expect DX, if any, between sun-
sel and sunrise, and expect fad-

ing to prevail on all paths. Signals
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sunset and midnight (local time)
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The deadline for the October
classified ad section is August
11, 1994,

ALL ABOUT CRYSTAL SETS. Theo-
ry and construction of crystal set ra-
dios. $9.95 each, ppd USA. Send lo:
ALLABOUT BOOKS, Dept. S, PO.
Box 22366, San Diego CA 92192.
BNB200

CUSTOM MADE-HAND TOOLED
leather products with your initials,
name, call letters. Photo's & esti-
mates available. Key rings, wallels,
belts, purses, hanging signs, specialty
items. GREAT GIFT. LEATHER &
WEST, 67 Causeway HAd., West
Swanzey NH 03469. (603)352-6256.
9-4 pm. M-F ET. BNB215

OVER 500 TAILGATE SPACES THIS
YEAR. Suncoast Amalteur Radio and
Computer Convention. November 19
& 20, 1994. Florida State Fair-
grounds. Write: FGCARC, FPO. Box
2423, Clearwater FL 34617-2423.
BNB265

WANTED: AUDIO EQUIPMENT.
Tube, Solid State, Mcintosh, Marantz,
Tannoy, EV-Patricians, Western Elec-
tric, Nakamichi preferred. John,
(410)465-2699. BNB268

QSL SAMPLES- 50 cents. SAM-
CARDS, 48 Monte Carlo Dr., Pitls-
burgh PA 15239. BNB275

DWYER WIND SPEED INDICATOR
only $55.00 plus $4.00 S/H. For home
or office. Accurate, low-cosl, practical.
Rool mounted pickup. Send check or
M.O. to: RAD-MON COMPANY, Dept
A, Box 751, Marathon NY 13803-
0751. (NY Residents add Sales Tax)
BNB285

ATTENTION HAMS! Subscribe to 6-
50 Worildwide for Six Meter Enthusi-
asts, DX Digest for DX Chasers, or
The Novice/Tech Repori. Call
(817)694-4047 or FAX (817)694-
2522, BNB292

COMMODORE 64 REPAIR. Fast turn
around. SOUTHERN TECHNOLO-
GIES AMATEUR RADIO, 10715 SW
190th Street #9, Miami FL 33157.
(305)238-3327. BNB295

KIT BUILDERS— NEW, SYNTHE-
SIZED grp Transmitter/Transceiver, the
ARK4. Full Transceiver Kit w/case only
$199.95. One board, no wiring, fop
quality components & PCB. GUARAN-
TEED TO WORK. For info send SASE;
Call/Write to order: S & S ENGINEER-
ING, 14102 Brown Road, Smithsburg
MD 21783; (301)416-0661. BNB304

WANTED: Electron Tubes, ICS, Semi-

conductors. ASTRAL, PO, Box 707ST,

Linden NJ 07036. Call (800)666-8467
BNB307

KENWOOD AUTHORIZED REPAIR.
Also ICOM, Yaesu. GROTON ELEC-
TRONICS, Box 379, Groton MA
01450. (508)448-3322. BNB310

UNIQUE ANTENNA GIVES 30db
GAIN on all HF bands. Complete
plans, $6.95. AA2KE Bob Christie,
215-28 Spencer Ave., Queens Village,
NY 11427 BNB319

PROGRAMMABLE COUNTER-Works
with ANY VFO Rig! Get a digital dis-
play for your rig. 100 Hz resolution.
You can read the tuned frequency di-
rectly, no need o calculate ofisetls.
Counts to 40 Mhz, up OR down.
Counter Kil, $69.95; Kil w/case,
$99.95; Assembled w/case, $139.95.
GUARANTEED TO WORK. For info
send SASE: Call/write to order: S & S
ENGINEERING, 14102 Brown Rd.,
Smithsburg MD 21783; (301)416-
D661. BNB334

RCI-2950 OWNERS: New modification
manual including Power increase. Clar-
ifier modification. Modulation increase.
Operating hints, and more. Parts in-
cluded. Only $20.00 ppd in U.S. (Mis-
souri residents add $1.15 tax).
SCOTT, PO. Box 510408, Sti., Louis
MO 63151-0408. (314)846-0252. Mon-

ey Orders or C.0O.D. BNB340
Continued on page 81
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UCTS
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Compiled by Charles Warrington WA1RZW

NCG COMET

Comet Antenna has introduced the new Quad-Band HF mo-
bile antenna, Model HA-4S, which is pictured on this month's
cover. The following coils are standard with the HA-45: 40, 15,
12, and 10 meters. An optional 20 meter coil is also available:
the L-14HS.

The HA-4S is very compact and lightweight, weighing only 1
pound 14 ounces and measuring only 4 feet 10 inches lall.
This allows for more convenient mounting oplions than conven-
tional HF mobile antennas. The HA-4S can be mounted on a
trunk lip-style mount such as the RS-820, or a rain gutter
mount such as the RS-80.

High guality construction includes a gold-plated PL-259 con-
nector al the antenna’s base and a threaded collar that un-
screws o expose the hinged base, allowing a 90-degree
foldover for clearing garage doors, elc.

For more information on the HA-4S, visit your favorite dealer
or contact NCG Comet, 1275 North Grove &1, Anaheim CA
92806; (714) 630-4541, FAX (714) 630-7024. Or circle Reader

Number 26 on your Feedback card

tuning knob, Mem-
ory/Call button, and
Volume/Squelch
control. Four se-
lectable backlight-
ing conditions
make for easy
reading of the dis-
play. Full access to

ICOM

lcom has introduced the IC-2700H
dual-band mobile transceiver, featuring
a detachable front panel. Mount the
front panel on your vehicle's dashboard
and store the main body in another
location, using the optional OPC-438
or OPC-439 accessories. The careful
design and dual controls allow for
safe and convenient operating while
driving.

The IC-2700H features VHF (144 1o
148 MHz) and UHF (440 to 450 MHz)
coverage, each band having its own

all functions are
available from the supplied DTMF mi-
crophone. Adding the optional HM-80A
wireless mike allows “backseal driver”
control of the transceiver.

Each band has six scratchpad mem-
ories and the IC-2700H provides a total
of 100 memory channels. Qutpul power
Is 50 watts VHF and 35 watts UHF. The
suggested retail price is $959. For
more information, visit your icom dealer
or contact lcom America, Inc., 2380-

116th Avenue N.E., Bellevue WA
98004; (206) 454-8155. Or circle Read-
er Service No. 201.

Service No. 202.
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ACE TRIDENT

A new hand-held radio receiver covering shortwave and
public service band voice frequencies has been introduced by
Trident. Frequency coverage ranges from below AM broad-
cast (500 kHz) to above the new PCS frequencies (1.3 GHz)
in the microwave range. Listeners can tune into virtually every
kind of voice broadcast, from all over the world.

This new Trident demodulates AM, narrowband FM, and
wideband FM signals. Frequencies can be directly entered
in the keypad, or the unit will scan for active channels. The
receiver has 1,000 permanent programmable memory chan-
nels,

The new Trident comes with a 12 VDC cigarette lighter
plug, AC battery charger, four AA batteries, earphone, built-in
speaker, belt clip, flexible antenna, mounting hardware, and
instructions. For more information contact Ace Communica-
tions, 10707 E. 106th Street, Fishers IN 46038, (800) 445-

GAP ANTENNA
PRODUCTS

GAP Antennas has introduced the Titan DX multiband an-
tenna. The Titan provides continuous coverage under 2:1,
across the entire 10, 12, 15, 17, 20, 30, and 40 meter bands.
Plus, it covers over 100 kHz on 80 meters. The Titan is pre-
tuned; it needs no tuner.

The Titan is the answer for the amateur with space limita-
tions. It's easy to set up, requiring no radials. It simply
mounts on a 1-1/4" pipe. The Titan Iis a very manageable 25
feet and weighs 25 pounds.

Like all GAP antennas, the Titan has no traps or coils, but
has the unique elevated GAP feed which dramatically re-
duces earth loss, noise, and instabllity. Sturdy construction
features 6063 aluminum tubing and stainless steel hardware.

GAP antennas are manufactured in the USA. For more in-
formation visil your favorite dealer or contact GAP Antenna
Products, Inc., 6010 N. Old Dixie Highway, Vero Beach FL
32967; (407) 778-3728. Or circle Reader Service No. 204.
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ANTENNA SALES & ACCESSORIES

7717, FAX (800) 448-1084. Or circle Reader Service No. 203.

ASA has introduced the Fold-Over [
Model FO-1 three-position adapter for
3/8 x 24 thread antennas, which fits
any 3/8 x 24 mount. This unique mount
adapter eliminales having to take the
antenna off the vehicle when ap-
nroaching home garages. drive-up
bank tellers, and parking garages.

Just push the side button on the

FO-1 and fold over to 45 or 90 de-

grees.

The heavy-duty unit is constructed
of weatherproof chrome-plated brass
and stainless steel. They are priced at

$7 each or three for $20 (add $5 S & H
USA, to one location). For more infor-
mation contact ASA, PO Box 3461,
Myrtle Beach SC 29578; (800) 722-
2681. Or circle Reader Service

No. 205.

OFS WEATHERFAX

OFS WeatherFAX has announced a
third-generation weather satellite de-
modulator—the PCMCIA Convertible
for laptop and desk computers. This is
the first WeatherFAX decoder card to
use Carrier Peak Sampling (CPS)
technology, which provides noticeable
improvements in image quality and
clarity. Whites are whiter, blacks are

blacker, gray shades are more accu-
rate, and boundary edges are well-de-
fined. The quartz crystal-locked digital
design eliminates all adjustments, and
sell-test modes verify correct opera-
tion.

The compact PCMCIA Convertible
is credit-card (PCMCIA Type |l) sized
and is hot-plugable into IBM compati-
ble laptops and desklops, using the
OFS ISA bus converter card. When at-
lached to the audio output of an SSB
or VHF receiver, it will acquire high
quality weather satellile pictures direct-
ly from polar-orbiting and geostation-
ary satellites and from HF Marine FAX.

Prices start at $495. For more infor-
mation contact OFS WeatherFAX,
6404 Lakerest Cl., Raleigh NC 27612;
(918) B47-4545 (voice or FAX). Or
circle Reader Service No. 206.

L ———

SGC

SGC has announced the availability
of the new SmartPowerCube micropro-
cessor-controlied linear amplifier. The

_— unit significantly boosts power 500
Bl Sl waltts Intelligently. The unit has a bank

g& 8| of status LEDs on the front panel
which function as Built-In Test Equip-
ment (BITE) allowing the operator to
spot any problem quickly.

80 73 Amateur Radio Today = September, 1994

The SmartPowerCube constantly
monitors your HF SSB rig's activities,
power needs, and antenna condition.
In less than 15 milliseconds, it selecls
the right broadband filter. The unit is
protected from preprogrammed shut-
down procedures and shuts down au-
tomatically in the event of a micropro-
cessor fault.

The SG-500 SmartPowerCube is

designed for service in fixed, mobile,
and marine applications, and is fully
compatible with most HF equipment.
The introductory price is $845 for a lim-
ited time. For more information contact
SGC Inc., SGC Building, 13737 SE
26th St., PO. Box 3526, Bellevue WA
98009; (206) 746-6310, (800) 259-
7331, FAX (206) 746-6384. Or circle
Reader Service No. 207.



BARTER 'N’ Buy

Continued from page 79

HR2510, RCI2950, CONNEX 3300, COBRA 148,

GALAXY SATURN, plus many more kits to in-

crease your modulation, $198.95. (800)536-0108.
BNB350

KIT BUILDERS! Complete list of 165+ kit vendors.
#10 SASE + $3.00 USD to: RUTENBER ENGI-
NEERING, 38045 10th St. E. #H475-AR, Palmdale
CA 93550. BNB365

QSL CARDS — Standard and custom. Your ideas
or ours. Excellent quality. Foil stamping available.
Many designs and type styles. Catalog and sam-
ples $1.00 refundable. WILKINS, Dept. A, Box
787, Atascadero CA 93423, BNB370

CALLSIGN WRISTWATCH — Free details.
KC6UEC, 9438 Broadway, Temple City CA 91780.
BNB379

NEW NN1G CW SUPER-HET SINGLE BAND
TRANSCEIVER KIT. Available in 20M, 30M, 40M,
8OM. $59.95 plus $3.75 S/H. (Catalog-2 Stamps).
DAN'S SMALL PARTS & KITS, 1935 South 3rd

West #1, Missoula MT 59801, BNB385
SERVICE...... MONITORS ..... WANTED....
SERVICE ..... MONITORS ..... WANTED....
..... Any late model . .. .. Test Equipment. ....
..... Call, (408)241-7376. BNB330

CW'ers, USN FLAMEPROOF KEY, new, packed
1955, $59 (shipping included). Collectors, 15
pages, mostly telegraphic, refundable $2.00 plus 2
Stamps. Joseph Jacobs, 60 Seaview Terr., North-
port NY 11768. ENB353

IT'S BACK! The return of the HW-8 Handbook!
Second printing. Modifications for the Heath QRP
rigs. First class mail $11. DX add $4 for air mail
shipping. Mike Bryce, WBBVGE, 2225 Mayflower
NW, Massillon OH 44647, BNB404

MAHLON LOOMIS, INVENTOR OF RADIO;
(patented 1872) by Thomas Appleby. (Copyright
1967). Available from JOHAN K.V. SVANHOLM,
N3RF, SVANHOLM RESEARCH LABORATO-
RIES, PO. Box 81, Washington DC 20044. Please
send $25.00 donation with $5.00 for S&H. BNB420

BROWNIES QSL CARDS SINCE 1939, Catalog &
samples $1 (refundable with order). 3035 Lehigh
Street, Allentown PA 18103. BNB430

BUTTERNUT ANTENNAS, NEW—in box. (2)HFé-
VX, $125.00; (2)HF5B, $200.00; (2)HF2V, $110.00;
(1)HF7VX, $150.00. (210)435-6190. BNB435

RADIO DOCTOR VIDEOS for Repair and Align-
ment of HF Transceivers, Reviewed by Gordon
West, January—73 Magazine. Videos for popular
KENWOOD, YAESU, and ICOM. ORDERS:
(800)788-1416 MC/VISA. Catalog: SASE (2
stamps): RADIO DOCTOR, 710 Teague Dr.,, Ken-
nesaw GA 30144. BNB442

FREE...Ham Radio Gospel Tracts: DX Contact
and Christian Helps, SASE: N1GDP, RAR-OFC,
P.O. Box 8, Harmony ME 04942. BNB443

HAMS, DO YOU NEED PRINTER RIBBONS?
Lowest prices. Color or Black. Tell us what you
need. Free Info. HARCLY(A), P.O. Box 830, Co-
quille, OR 97423. BNB457

here's the Beam?

Unobtrusive DX Gain Antennas for 80 thru 10
« Easily hidden » [nstall Fast = Fixed or Portable »
There's 3 20 meter anicans with real DX Peach
hidden in this pecture. You can't see iL and your
Eae  ocighbors cas’t either. Bat it works DX barefows
Pe-u anyaay. How abost a low profile S030 W0 m

% bander” Or a 2 clement mosobander Lot the ama?
All eanily bt the pocketbook—-Proed §23900 S99,

Work DX without telling the n¢ighbors

-- ~ Iafapack $1 AntennasWest
Box S0062-R, Provo, UT 84605  (801) 373-8425

CIRCLE 332 ON READER SERVICE CARD

Small Talk

QUICK, EASY, & COMPACT

Flash cards "NOVICE thru EXTRA" theory Key words

ynderdined. Over 4000 5&15 in use! For beginner, OMs,
XYLs & kids.

.-E-.._.____ I
WOWCE s [DErseree )|
TECHICIAN  $10.98 RS ]
GEMERAL s s | ﬂrdlrfa:hyf
ADVANCED S1698 { " S from ——
EXTRAS  §1498
e\ VIS STUDY CARDS
zormome  $400 PO, BOX 17377

CLUSDISCOUNTS HATTIESBURG, MS 39404

MICRO 1.2 & 2B VOICE RECORDER IDENTIFIERS

FULLY ASSEMBLED IN THE USA. (NOT A KIT), INCLUDING
MICROPHONE, SWITCHES AND FULL DOCUMENTATION

- BiHz SAMPLE RATE - GREAT FOR BEACON OR FOX HUNTING
- 5-13.8 DC SUPPLY - SAVE YOUR VOIE DURING A CONTEST
- 8 OHM SPEAKER OUTPUT - 100 YEAR MEMORY WITHOUT POWER
- LINE AUDIO OUTPUT - EXACT SOUND EMULATION

- REPEATERSTATION LD. - 60 SECONDS REC/PLAY

G REeE U

| 145 CATALYM STREET SCHEMECTADY, NY 12303

== 08 DR SQUELCH KEYED

ORDER BY PHOME OR HAIL = N USA ADD §5 FOR SEH = COD. CHARGES APPLY = NS AENIDENTS ADD T% SALES TAX

10 ORDER: CALL 1-(800)-588-4300

TECH. FAX: 518-381-

TECH. SUPPORT: 518-381-1057

1058

Sell Your New & Used Gear In BARTER ‘N’ BUY
Classified Ads Work! Call Judy Walker today. 1-800-274-7373

PAY TV AND SATELLITE DESCRAMBLING

uJ il e A TR

= Volume § — our best yet — Oetals afl known fxes for 3f cable. wreless and
saielite sysiems. Many do-dyoursell Schemaixs ncluded. only 51585

* Pay TV Volumes 1-5 {all dilferent) » Hacker Video{VHS)
* Wireless Cabie Haclng * Build Sateflite Systems (inciudes DBS)
» Complete Wizard (VC2+) = All ihese hitles, $15.95 each, /534,95, 5/552.95
* Monthly newsletter $29.958Yr.  » new calalog 51+ All pur info $129.95

SCRAMELING NEWS

1552 Hertel Ave. #1123, Buffalo, NY 14216
Voice/FAX/BBS 716-874-2088
C.0.0D.'s are OK Add 56

CIRCLE 36 ON READER SERVICE CARD

US & International Callsi
ﬂver 1,000,000 listings and 100 Countnes
. includes U_S. Clubs & Military Stations
ICALL program looks up: name, address,
expiration date, birth year, license class,
punty, latlong, area code, time zone, &
elevation. Retneve by any data element
on PC, call, name and zip on the MAC.
= Hundreds of new programs are on this
disc- see the Electronics Software Compendium
CD-ROM for a larger collection of software.
*No hard disk required * Print Labels « Export to hard/disk
or floppy = TSR runs from lext window = Updated every
April & Oct » Standing orders accepted - Dealer discounts
for 6 or more « Latest public domain PC & MAC software,
Same low price of $50.00 plus $5.00 shipping.

R New CD-Rom

=" Electronics Software Compendium
| The Electronics Software Compendium
ﬂ. is a collection of programs and data files
that pertain to electronics, broadcasting,
. ;:i? amateur radio and SWL activity
Over 15,000 files in lotal. The disc is updated and issued
semi annually in April & Oct. Owver 200 megabytes of
material is resident on this CD-ROM, for MAC & PC. Send

your order to Buckmaster Publishing, $25.00 plus $5.00

SPPRS RUCKMASTER
Route 4, Box 1630 * Mineral, VA 23117

703:894-5777

800:282-5628

703:894-9141(Fax)
Internet: info@buck.com

CIACLE 56 ON READER SERVICE CARD

VISA

FOR AMATEUR RADIO DESIGNERS
AND BUILDERS

- HF - QRP -+ UHF+ VVHF * Rcvrs

- Xmtrs - QRO - Ants. + Projects

II.II.I! IT-THEN OPERATE ITI
Quarerly $20/y1.

« HAMBREW Fall Festival Contest
» From Kits To RF Design * New Products
* Free Classified Ads To Subscribers
« Design Awards For Amateur Builders

$25/yr. (Canada, Mexico) * $35/yr. (Intrl.)

PO Box 260083<Lakewood, CO 80226
VISA+MC only: 1-800-5-HAM RIG

CIRCLE 286 ON READER SERVICE CARD
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ULTIMATE MODIFICATION BIBLE VOL.IV
NEW AND MORE COMPLETE!I!

OVER 800 MIKE WIRING CODES FOR CBAND HAM RADIOS. |l S.7S 0

OVER 400 CB POWERMODULATION BOOST INSTRUCTIONS. |§ £

OVER 200 MOD. FOR CBPLLS.

OVER 175 MOD. FOR HAM RADIOS.

OVER 50 COMPLETE SYNTHESIZED CRYSTAL CHARTS
WITH INSTRUCTIONS.

QVER 25 SCANNER MOD, AND TEN METER RADIO MOD,

OVER 20 PRECALCULATED MOD. CRYSTAL CHAHTS.

LINER SCHEMATIC'S AND ANT./COAX db GAINLOSS CHARTS.

KDC SOUND $29.95
17294 P 3083 Orcers Ony: 1-900-256-9895 MONE Y ORDER, GO0
Corroe, TX 77302 A1Otwr Caly: 808-231-075]  mcausC mesa OR CX

CIRCLE 151 ON READER SERVICE CARD

L L e
Walking-Stick Yagi?
Hold it in your hand—it's a walking stk
madc of aluminum with rubber ends. Bot n-
sade are all the elements of 3 4 element YA thal e e

her in 2 minuics. Ready for the T-
ﬁﬁ. cady 1o get your \'iEnnI ount of a hole
int the repeater. No Hitte bits 1o drop and get
lost. Everything lits clean and tight und tongh.
2melers Sy??, em $49. Weighs nn!g I b,
Add $6 Shipping & Handling. Inlo $1,

AntennasWest Order HotLine

| Box 50062-S Provo UT 84605 801 371 8425
CIRCLE 324 ON READER SERVICE CARD

Vv ELECTROMAGNETIC FIELD

potentially
electromagnetic fields. AlphalLab's handheld TriField™
Meter measures AC electric fields, AC magnetic fields
and radio/microwave power density. Find ground faults,
AC current wires or measure high-field generators with
the Magnetic setting (.2 = 100 milligauss, 60 Hz); identify
poorly grounded or shielded equipment, high VDT or
fluorescent light fields, distinguish hot vs. ground wires
with Electric setting (.5 — 100 kV/m, 60 Hz); measure
antenna radiation patterns, leaky microwave ovens, eic.
on RF/microwave setting (50 MHz to 3 GHz, .01 to 1

Reduce exposure

mW/cm?2).

Electric and magnetic settings are omnidirectional,

harmful

measuring full magnitude of fields without the need to =
reorient the meter. Price of $145 includes delivery and i

one-year warranty.

Alphalab, 1272 Alameda Ave, Salt Lake City, UT 84102
(801) 532-6604 for speedier service or free
literature on electrnmagnaﬁn radiation health risks.

Call

Sell your product in 73 Amateur Radio Today
Call Dan Harper today. . . 1-800-274-7373

Why Take
Chances?
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EXPEDITED ORDER

SERVICE FOR:
General Communication ® Industry
Scanners * Amateur Bands » Microprocessor

Experimental

* Marine VHF

Get your FREE 1994 Catalog!
CALL TOLL FREE: 1-800-JAN-XTAL

P.O. BOX 60017 = Fort Myers, Florida 33906

@D (813)936-2397 =
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“DESIGNING A YAGI HAS
NEVER BEEN SO EASY!”

. . . 73 Amateur Radio Today, April ‘94
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This high speed, easy-to-use yagi software features auto-
design, auto-optimize and performance analysis It will
accurately calculate up to 17 elements to 1 Ghz. with
boom and tapered element compensations, a folded
dipole option, and prints all files, charts and graphs.
Includes both co-processor & no co-processor versions.

For PC - AT w/ B840 K RAM VGA EGA. CGA. Herc and DOS 3 or graster

Hﬂ'T! F:EWH‘EHS!QH ) S 95+
Quickyagi = 39
Add $3.00 s8N or $5.00 for non-USA orders = Incl Callsign wiorder

Send SASE for complete info. « US Chack or internat’l Money order
Anzona orders add 5 5% stale tax » Specify 3.5 or 525" floppy disk

RAlI Enterprises (602) 848-9755

4508 N. 48th Dr, Phoenix, AZ B5031

SKED-ALARM A Windows based alarm to track
your radio schedules. Keeps up lo 5 skeds with du-
al-digital clocks in UTC/local time/date. Records
Time/Date/Frequency. Send $22.50 check or M.O.
to: SOFTSPARKS SOFTWARE, 2601 Cartwright
Ad., Suite D-306, Missouri City TX 77459, (Include

Name and Call. Texas residents include state tax.)
BNB446

GOOD DX LOCATION on the second highest hill
on the East Coast. Four bedroom yellow brick
house, overlooking Sandy Hook Bay, 65" military
type tower. Call (304)462-5575. BNB505

CDROM-94 HAM RADIO CALLSIGN DATA BASE
Ham Radio Callsign Database with hundreds of
PC Compatible programs, radio mods, TCP/IP
Usenet, Ham Radio Archives, FCC Rules & Regu-
lations, current exam question pools, and Canadi-
an Call Signs. Only $24.95, with Windows/DOS In-
terface. Includes shipping! Send check lo:
CDROM, 2348 Karen Dr., #6, Santa Clara CA
85050 or call (408)241-7376 with your Visa or MC.
BNB540

DACRON ROPE, WHY RISK FAILURES with aeri-
al supports? Strong, high UV resistant, non-stretch
Military Type black DOUBLE (unlike our competi-
tors' single) braided Dacron. 3/32": $.06/ft., 316"
(770 Ib. test): $.11/it., 5/16": $.16/fi. DAVIS RF CO.
24 HOUR ORDERS: (800)328-4773. BNBS57

HF TRANSCEIVER, IC-781, mint, in Box, only
used 10 hours, manuals included, $3,700.00. Mike,
(408)227-7460 after 6 p.m. BNB530

DON'T BUY QSL CARDS UNTIL YOU SEE MY
FREE SAMPLES. Aiso | specialize in custom
cards and QSL business cards. Write or call for
free samples and custom card ordering informa-
tion. LITTLE PRINT SHOP, Box 1160, Pllugerville
TX 78660. (512)990-1192. Mastercard and Visa
now accepted. BNB535

WANTED: Western Electric tubes and other tube
audio equipment. (800)251-5454, BNBE15

DUPLEXER TUNING GUIDE. A complete booklet
showing step-by-step instructions on tuning all
types of duplexers. Included is theory of operation,
detailed diagrams and much more. Send $9.95
plus $2.50 s&h to RGM PUBLICATIONS, 533
Main Street, Hillsboro NM 88042. For faster ser-
vice using a major credit card call (505)895-5333
and order today. 30 day money back guarantee.

BNB635
SATELLITE EQUIPMENT Best $$3 USA.
(800)851-6534. BNB640

UNIVERSAL PROGRAMMERS Data |0, XELTEK,
Logic Devices, Magic 10, EETools, Needhams,
from $399.00. EPROM programmers from $117.
Call for free catalog. (408)241-7376. BNB645

VHF-UHF-SHF Large SASE. VHFer, PO. Box 685,
Holbrook AZ 86025. BNBG660

QSLS—ELEGANT, AFFORDABLE. Samples

$1 (refundable with order). AACO, Depl. S49,

1639 Fordham Way, Mountain View CA 94040.
BNB&70

HAM RADIO REPAIR- All makes and models.
Fast, Professional Service. AFFORDABLE ELEC-
TRONIC REPAIR, 7110 E, Thomas Rd., Scotts-
dale AZ 85251. (602)345-3908. BNB700



ROSS’ $55% NEW SEPTEMBER (ONLY) SPE-
CIALS. SAVE TIME AND MONEY HAVE MODEL
NUMBER AND MANUFACTURER READY WHEN
YOU CALL OR WRITE. KENWOOD, MB-4000,
$18.00; KNB-7A, $65.00; TH-22AT, $245.00; PB-
10, $40.00; MFJ CALL; ALINCO CALL: YAESU SM
FT-227R, $14.00; SM FT-902, $15.00; ICOM 4SAT,
$365.00; 4KL, $6,175.00; AG-1, $80.00: 47A,
$350.00; MICRO 4AT, $280.00; 3230A, $550.00;
575A, $1,200.00; CUSHCRAFT 4218XL, $150.00:
AL48-3S5 $30.00; A147-11, $50.00; R7, $340.00:
BENCHER CALL; BUTTERNUT CALL; AEA
PK64A/HFM, $145.00; TELEX HY-GAIN CALL, RF
CONCEPTS CALL; MIRAGE CALL; LARSEN
CALL; ROHN HDBX48, $550.00. LIMITED TIME
OFFERS. LOOKING FOR SOMETHING NOT
LISTED OR HARD TO FIND? CALL OR WRITE.
OVER 9000 ham-related items in stock for immedi-
ate shipment. Mention ad. Prices cash, FO.B. Pre-
ston. HOURS TUESDAY-FRIDAY 9:00 TO 6:00,
9:00-2:00 PM. MONDAYS. CLOSED SATURDAY &
SUNDAY. ROSS DISTRIBUTING COMPANY, 78
SOUTH STATE, PRESTON ID 83263. (208)852-
0830. BNB707

ELECTRON TUBES: All types and sizes. Transmit-
ting, receiving, microwave . . . Large inventory =
same day shipping. DAILY ELECTRONICS, 10914
NE 39th ST. Suite B-6, Vancouver, WA 98682.
(800)346-6667 or (206)896-8856. BNB719

MINIATURE POLICE RADAR TRANSMITTER

One mile range, $41 assembled, $31.00 kit. 9025

Coldwater Rd. Bldg. 100A, Fort Wayne IN 46825.
BNB725

DRAKE L4B AMPLIFIER, excellent, $700.00;
Drake 2B receiver with Q-Multiplier, excellent,
$100.00. All plus shipping. Caesar Arena W25VV,
1090 River Rd, Trenton NJ 08628, (609)883-6336.
BNB745

HAM RADIO REPAIR—Prompt service. ROBERT
HALL ELECTRONICS, 1660 McKee Rd., Suite A,
San Jose CA 95116. (408)729-8200. BNB751

GET YOUR “FCC COMMERCIAL GENERAL RA-
DIOTELEPHONE LICENSE". Electronics Home
Study. Fast, inexpensive! “Free" details. COM-
MAND PRODUCTIONS, D-174, Box 2824, San
Francisco CA 94126-2824. BNB761

WANTED: HAM EQUIPMENT AND OTHER
PROPERTY. The Radio Club of Junior High School
22 NYC, Inc. is not only the Big Apple’s largest
Ham club but also the nation’s only full time, non-
profit organization, working to get Ham Radio inlo
schools around the country as a theme for teach-
ing using our EDUCOM-Education Thru Communi-
cation-program. Send your radio to school. Your
donated amateur or related property, which will be
picked up or shipping arranged, means a tax de-
duction to the full extent of the law for you as we
are an IRS 501 (c) (3) charity in our fourteenth
year of service. Your help will also mean a whole
new world of educational opportunity for children
around the country. Radios you can write oft, kids
you can't. Enjoy the coming fall season by helping
someone else and yoursell. Please, write-phone-or
FAX the WB2JKJ “22 Crew" today: The RC of JHS
22, PO. Box 1052, New York NY 10002. Telephone
(516)674-4072 or FAX (516)674-9600. Young peo-
ple, nationwide, can get high on Ham Radio with
your help. Meet us on the WB2JKJ CLASSROOM
NET: 7.238 MHz. 1100-1230 UTC and 21.395
MHz. 1300-1800 daily. A new school term is just
beginning, your help now could change the course
of many a young persons future. BNB762

Where’s the Loop? |~

What would yesr do in this condo? | iricd the
whip on 2 boy amd the whip in the wingdow
with a2 omked 1l Only the TV inthe next
condo heard me 59, A ham with an Omnil.oop
pund [viege on his ool was lking o cveny
hody. 50 | pot one op Jening the SeperBowd
when all the neighbors were busy. fod it with coax. Now I'm getting
ot on S0 thee 10, AL SYS &

Wm $39 J0m $79 TSor80m 599 160m $139

Antennas West Order Technote §7 Info S1
Hox 50062 Provo UT 84605 Hotline 800-926-7373
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GIVE YOUR

HR-2510 HR-2600

the same features a the

“BIG RIGS”

CHIPSWITCH

4773 Sonoma Hwy. Suite 132
Santa Rosa, CA 95409-4269
Write or call (707) 5390512 for FREE. information

CIRCLE 265 ON READER SERVICE CARD

Pocket Morse Code Trainer

Made in USA

Learn Code Faster & Easier
Better than Code tapes

Ideal for Beginners to Advance
Take it anywhere to practice

* Selectable code rates from 3 wpm to 23 wpm
* 3 Random code modes

Continious random code mode
.y Preprogramed code mode for checking accuracy

' Interactive code training

* Selectable letter groups for faster learning

* Runs up to 16 hours on one 9 volt battery

* Dimensions 1" x 3.8" x 2 4"

Only!
$29.00

Add $5.00 for S5/H

Computer Aided Technology, Ine, 10132 Monroe Dr, Dallas, Tx 75229, Call 214-350-0888, Visa/MC Accepted

CIRCLE 276 ON READER SERVICE CARD

Sell your product in 73 Amateur Radio Today
Call Dan Harper today. . . 1-800-274-7373

How To Get Started

In Packet Radio

Enter the exciting
world of packet ra-
dio today with How
To Get Started In
Packet Radio. Dave
Ingram, K4TW]J,
wrote this begin-
ner’'s guide to
packet radio in an
easy-to-understand manner. It starts with
a non-technical description of packet ra-
dio, followed by chapters that include
getting started, setting up your station,
networks, BBSs, portable and high-fre-
quency operation and even a Packer Ra-
dio Equipment Survey. There’s also an
appendix that includes circuits for inter-
facing equipment. Join the most excit-
ing and rapidly growing area of ham
radio today! Order your copy of How To
Get Started In Packet Radio book for
only $9.95! (plus $2.00 S&H).

P=SINARA B
NATIONAL AMATELR RADIO Associanon BRSPS 44

P.O. Box 598, Remond, WA 98073
Orders Only 1-800-GOT-2-HAM
Inquiries (206) 869-8052

e T e e e T e S P e
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The big name in small antennas...

The HIGH SIERRA antenna:

Operate anywhere from 3.5MHz
to 30MHz without leaving your
car. "Monoband" performance!

New 2"X2" receiver mount installs
in 60 seconds! Others available.

$299 plus S&H  VISA/MC
(mounts and whips sold separately)

High Sierra Antennas
Box 2389
Nevada City, CA
95959 USA
Tel: 916-273-3415
Fax: 916-273-7561

Brochure Available

CIRCLE 87 ON READER SERVICE CARD
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We specialize in CB radio modification
plans and hardware. Freguenc

and FM
conversion kits, repair books, plans, high-
performance accessories. Thousands of
satisfied customers since 1976! Catalog $3.

CBC INTERNATIONAL
LOU FRANKLIN/KBNH
P.O. BOX 31500X, PHOENIX, AZ 85046

Owner

The 349,00 Bullet-Tested QRY Solar Power Supply keeps your
repeater on the alr 'round the clock or powers your 100w HF station
60 hrs a month, Control circuit speeds charge, protects gel cells &

scaled batteries. Fully assembled. QRY, portable. Easily expanded.

Aadd 510 58H Inf= 51
001373 8025 ~pieennasest
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s AMIGA AND COMMODORE SUPPORT SERVICES (=™

Now utilize the same repair facilities [sxxx PP
used by dealers and other AMIGA & COMMODORE CHIPS
Commodore Plug-in Chips
Commodore sr_zrv.’ce cantgr_s. Take BRI0-OPU $9.95 B567 Video ......oiviviernvnnnis $9.95
advantage of direct low pricing, fast |gs3gCIA..............ccooo.... $9.95 906114/PLA..........ccocunnne. $9.95
turn-around (24-48 hours), extended Amiga Plug-in Chips
warranties, service contracts, low- |B520ACIA........c.oocoveucnnn §7.95 8373 Super Denise........524.95
cost system upgrades (such as 1 |8520PLCC (A£000) ........ 51495 13ROM... ... .. 51895
MB Agnus), Toaster problems and m ----------------------- ﬁllﬁ e m—gg
g’;;{,:g';ﬂﬂa"t —PROFESSIONAL | 40 8378 Agnus with GRROSEC B8k —..oooverorer. $32.95
: Pius all Commodore and Amiga POWER SUPPLIES................CALL
CALL FOR RETURN AUTHORIZATION NUMBER COST OF SERVICES®
GLOBAL UPGRADES, INC. AMIGA COMMODORE
3 CHESTNUT STREET, SUFFERN, N.Y. 10901 FLAT RATE LABOR FLAT RATE LABOR
614-357-7339 * FAX: 914-357-6241 A500 S55| A3000 $120|C64 3251541 530
A2000 S85/A4000 S150{C128  S45[1571 S35
1-800-426-8693 *PLUS UPS SHIPPING CDTV S60

CI:.I-"-.E §-EET MON-FRI

mmmmmnﬁpmammm%mv
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SELL YOUR PRODUCT IN 73 MAGAZINE
CALL DAN HARPER 800-274-7373

THE AMSYWER 15 GAP TECHNOLODGY » THE AMSWER IS GAPF TECHNOLOGY

unequaled efficiency with low
noise. This is the technology
= EARTHLOSS  that eliminates Earth Loss.
M . GAP delivers from an elevated
' feed, your power doesn't

disappear into the ground. Put
it up. Tumn it on. No tuning No |
frustration. GAP delivers

The Challenger DX-VIII

Blm 40en 20m 15m 12m 10m 8m 2m

$259

Plus Shipping

6010 Bidg B
N. D Dice Hwy.
Vero Beach, FL 32967

(407) T78-3728

Comenenial Frecuencies Avaltibl

ANTENMA PRODUCTS .

THE AMSWER IS GAP TECHMOLOGY =« THE AMSWER IS GAP TECHMOLOGY
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{CABLE X-PERTS, INC.

COAX 100FT/UP S00FT
FLEXIBLE 9913 UV RES DIRECT BURIAL JACKET 82FT SaFT

8913 EQUAL UV REBISTANT JACKET............ ATHFT A3FT
RG 213U MIL-SPEC DIRECT BURIAL JACKET... AMFT 32FT
AG B8/U FOAM 95% BRD UV RESISTANT JACKET .32/FT .30/FT
RG MINI 8X BLK, CLR or SILVER JKT (UV RES).. 16/FT 18FT
RG 58/U SOLID CENTER CONDUCTOR......iviiv. ABFT  1AFT
ARG 58A/U STRANDED CENTER CONDUCTOR... ATFT AGFT
RG 142/U DBL SILVER BRD TEFLON..........ooooeee. 1.30/FT 1.10FT
RG 214/U DBL SILVER BRD IIA JACKET............. 1.50/T 1.30/FT
ARG 11/U FOAM PE SOLID CENTER 95% BRD.__.  42FT .40FT
450 OWHM LADDER LINE 18GA SOLID Cw COND 1277 11FT
T2 OHM HEAVY DUTY TWIN LEAD 12GASTRD. 27FT 25F77
300 OHM HEAVY DUTY TWIN LEAD 18GA STRD 15FT . 13FT
LMA 600 LOW LOSE {LIKE /2" HARDLINE) 1.47FT 1.45FT
LMA 200 LOW LOSS (SIMILAR TO 9913 62FT BOFT
LMR 240 LOW LOSS [(MINI 8 SIZE).......cooeoeeeeiev 3TFT  35FT
ROTOR CABLE
STANDARD DUTY (8 COND) 218 8722 UV RES.. 2O0FT BFT
HEAVY DUTY (8 COND) 2116 6/20 UV RES JKT A5FT 3aFT
18GA 4/C GRAY PVC JACKET ...ooovvveerrrrsmsns rens 15T 13FT
1BGA 7/C GRAY PVC JACKET .......oooirrrrcmnee ASFT  ATFT
ANTENNA WIRE
14GA 168 STR SUPERFLEX UNINSULATED . 14/FT 12FT
14GA 7722 HARD DRAWN BC UNINSULATED O8FT O7FT
14GA SOUID "COPPERWELD™ UNINSULATED.. O7FT O&FT
DACRON ROPE DBL BRD 316" 7708 TEST 12FT .10FT
BALUNS PRICE
W2AU 1:1 or 4.1 LB-200M-7r TRANSFORMER TYPE £21.00CA

W2DU 1:1 LB-30MHz CUBHAT TYPE DIPOLE OR BEAM $23.00EA

DRIGINALGSRVKIT ... S28.00/EA
WIRE

10GA 2/C RED/BLK 25FT $10.00 SOFT $20.00 100FT $38.00

12GA 2/C AED/BLK 25FT §7.50 50FT $15.00 100FT $28.00

1" TINNED COPPER BRAID 10FT $10,00 25FT $20.00 100FT §75.00

1/2" TINNED COPPER BRD 25FT$§12.00 50FT $24.00100FT $40.00

CONNECTORS
PL 250 SLVER/TEFLON'GOLD TIP  10PKS $11.00 25PKS 52500
“N" CONNECTOR SILVER/GOLD TIP10PKS $3250 2SPKS §75.00
MORE ITEMS STOCKED...
CABLE & WIRE CUT TO YOUR SPECIFIC LENGTH!

ORDERS ONLY: 800-828-3340
TECH INFO: 708-506-1886
=

FAX: 708-506-1970 =

113 McHenry Rd., Suite 240 =
Buffalo Grove, IL 60089-1797

For Complete Literature Mail SASE

JOIN TAPR-TUCSON AMATEUR PACKET RADIO
Support the development of new communications
technology. Benefiis: newsletter, software/share-
ware, discount on kits and publications. $15/year,
Visa/MC accepted. When joining, mention 73, re-
celve Packet Radio General Info booklet ($7 value)!
(817)383-0000. Mail:8987-309 E. Tanque Verde
Rd. #337, Tucson AZ 85749-8399. BNB765

SERIOUS ABOUT SOLAR POWER? The PVSP
starter kit comes with a 32 watt Solarex VLX panel
and a ten amp Sunlogic charge controller. Special
introductory price $275 plus $7 shipping. SUN-
LIGHT ENERGY SYSTEMS, 2225 Mayflower NW,
Massillon OH 44647, BNB774

FOX TANGO NEWSLETTER Collectors Editions.
Call for years available, entire library, $30.00. Great
for Yaesu enthusiast. INTERNATIONAL RADIO &
COMPUTER, INC. (407)489-5609. BNB776

AGGRESSIVE SALES REPRESENTATIVE seek-
ing additional employmenl. Would like 1o sell ama-
teur radio equipment. (910)299-1298. BNBS800

R-390A—SALES—SERVICE—PARTS. Info SASE:
MILTRONIX, P.O. Box 3541, Toledo OH 43608.
BNB813

FREE IBM SHAREWARE AND HAM CATALOG.
Morse Code Computer Interfaces, $49.95. DYNAM-
IC ELECTRONICS, Box 896, Hartselle AL 35640.
(205)773-2758, FAX (205)773-7295. BNB815

MORSE CODE MUSIC!-Do Aerobics, Sing, or
Jog, while learning code! Sensational new discov-
ery and now the secret is yours! Order THE
RHYTHM OF THE CODE cassette today! $9.95
ppd KAWA RECORDS P.O. Box 319-S, Weymouth,
MA 02188. The HIT of the Dayton Hamvention!
BNBB24

THE ANARCHIST'S BBS is a resource for anar-
chists, investigators, researchers, computer hack-
ers and phone phreaks. Categories include: Com-
puter hacking, investigation techniques, Telecom-
munications technology and Surveillance. Call
(214)289-8328 for free trial access. BNB831

FCC COMMERCIAL LICENSE PREPARATION
RADIOTELEPHONE-RADIOTELEGRAPH. Latest
home study fast easy audio video. Q & A pool
disks. FREE details WPT PUBLICATIONS
(800)800-7588. BNBS840

ELECTRONICS GRAB BAG! 500 pieces of new
components: inductors, capacitors, diodes, resis-
tors. $5.00 posipaid. ALLTRONICS, 2300 Zanker
Rd., San Jose CA 95131. BNB855

FOR SALE OR TRADE Tascam 424 and L.T.
Sound VE 3+, all new, cost, $2,000.00, will sell for
$1,700.00 or trade on amateur equipment of equal
value. Call, (601)795-0804. BNB860

CRYSTAL SET HANDBOOK now available from
the Xtal Set Society. Includes projects, formulas,
and 3 issues of our newsletter, $12.95. Join the
XTAL SET SOCIETY and receive 6 bi-monthly
newsletters, $9.95. Remit to: P.O. Box 3026, St.
Louis MO 63130. BNBBB5

WANTED: BUY AND SELL All types of Electron
Tubes. Call (612)429-9397, Fax (612)429-0292.
C & N ELECTRONICS, Harold Bramstedt, 6104
Egg Lake Road, Hugo MN 55038. BNBS15




WANTED: TEN-TEC 208A audio filter. Functional
275 Watt, “lowpower"™ Johnson match box with or
without SWH unit. Parts/parts unit HQ-180 series,
receiver functioning Drake SPR-4 Receiver with
Xtals pack. D.C. Fairbrother, K1FKW, RR3 Box
118A, Bluff Road, Newport VT 05855-93186,
(802)334-5496 after 6 p.m. ET. BNBS00

COMMODORE 64 HAM PROGRAMS-8 disk sides
over 200 Ham programs $16.95./5.29 stamp gels
unusual software catalog of Ultilities, Games, Adult
and British Disks. HOME-SPUN SOFTWARE, Box
1064-BB, Estero FL 33928. BNB917

HERO ROBOT AND ROBOTIC EQUIPMENT
OWNERS; board repairs, IC programming and as-
sorted pre-programmed speech chips. For addition-
al requests contact: ELECTRONIC REPAIR, 2927
East Washington Ave., Madison WI 53704,

(608)249-5577. BNBS20
LOW COST HAM EQUIPMENT. Send stamp for
list. WA4DSO, 3037 Audrey Dr., Gastonia NC
28054. BNBS27

RADIO REPAIR Amateur and commercial, profes-
sional work. Fred Fisher WF9Q, 6866 W. River Rd.,
South Whitley IN 46787. (219)723-4435. BNB930

SERVICE ...... MONITORS ..... WANTED....
SERVICE...... MONITORS ..... WANTED....
. . . . . Any late model . . Test equipment. . ...
..... Call, (408)241-7376. BNB945

RF TRANSISTORS, Japanese transistors and
lubes need dealers, repair shops, kit makers, elc.
for 25C1969, 25C2312, MB8719, MRF455,
MRF454, 2SC2879 and more. WESTGATE
(800)213-4563. BNB950

FREE HAM GOSPEL TRACTS. SASE. N3FTT,
5133 Gramercy, Clifton Heights PA 19018. BNB960

PRINTED CIRCUIT BOARDS for projects in 73,
Ham Radio, QST, ARRL Handbook. List SASE.
FAR CIRCUITS, 18N640 Field Ct., Dundee IL
60118. BNBSG6

HANDY TALKY CASES, black or camouflage,
$8.95; personalized, $14.95; desk stands, $8.95;
specify make & model, add $8.00 for s/h. Send
SASE for catalog. R. THOMSON, 165 Wellington
St. West, Suite 28010, Barrie, Ontario, Canada,
L4AN7WA1. BNB967

HAM RADIO CDROMS Plus 800 other CDROM ti-
ties. Call (717)560-2321 for FREE info. KA3VXA,
DISCOUNT DATA. BB970

AZDEN SERVICE by former factory technician.
SOUTHERN TECHNOLOGIES AMATEUR RADIO,
INC., 10715 SW 190 St. #9, Miami FL 33157.
(305)238-3327. BNB979

KCS5DWK MAKES SELF INKING STAMPS for
hams with your address and call sign. Send $14.85
with your order & phone number to SCRS, Box
4550, Pasadena TX 77502. BNBS80

ROTOR PARTS ROTOR SERVICE, ROTOR acces-
sories: Brak-D-Lays, Quik-Connects, Pre-Set mods.
NEW models for sale. Free catalog. C.A.T.S., 7368
State Road 105, Pemberville OH 43450. BNBS996

CIVIL WAR ERA
COOKING SHOWS

CASH PRIZES flor winning recipes. presentations, e,
Authenticity 1s of prime importance. (Use real butter.
cream. sugar. whole milk, and so forth.)

CATEGORIES - Federal or Confederate. Winter Camps.
Iron Rations. Men and Women. Period Civilian Dishes.
Junior Division. Candies. Collees. Teas, Beers, Wines,
Ales. Brandies, Picnic Lunch Basket Auctions, etc.

FREE PRE-REGISTRATION — NO WALK ONS,
Write us and describe yourself (include lavorite recipes
ingredients. evening phone number. and self-addressed
stamped business-size envelope). 1-800-THEORY -5,

INFANTRY THEORY"®
MAGAZINE

PROVISIONS DEPT. AR
11759 San Vicente Bivd. » Los Angeles CA 90049
Vol Where Prolabiicd 194 EG Ampere

CIRCLE 264 ON READER SERVICE CARD

Subscribe to
/73 Amateur

Radio Today
Call 800-289-0388

SERIES MODE
Powerline surge protection

+ EFFECTIVE-- required protection for
interconnected or networked equipment

» RELIABLE-- non-sacrificial design

o SAFE-- Uses no MOVs

Award winning Series Mode technology
eliminates the destructive energy of surge voltage
and surge current!

Call or write for full details today. Ask about your ham
operator/ club discount.

ZeroSurge Inc.
044 State Rt 12 Frenchtown NJ 08825

800-996-6636  FAX (308) 996-7773

Sell your new or used ham
equipment in Barter 'n’ Buy.

Call Judy Walker at 1-800-274-7373

CIRCLE 268 ON READER SERVICE CARD

Amateur Radio

SA Callsign Database

Find Hams quickly and easily by Callsign or by
Name. Search for a specified City, State, or Zip
Code. Print with standard or cusltomized outpul.
Ideal for mailing lists, QSL's elc. NEW FOR "4,
search filters that allow you to specify FIRST NAME,
LICENSE CLASS, AGE, ADDRESS, or CALL
SUFFIX, AREA, OR PREFIX.

SAM Option files include County Cross Reference,
License Expiration Date, Full Date of Birth,

Previous Calls and Date First Licensed

Requires IBM Compatible PC, 17.5MB of hard
drive space, and high-density floppy drive.
NOW AVAILABLE ON CD-ROM

Disk Version $35.95 CD-ROM $35.95
SAM OPTIONS $7.50 each
Shipping and Handling 55 00

RT SYSTEMS, INC
8207 STEPHANIE DRIVE, HUNTSVILLE, AL 35802

1-800-723-6922 or 1-205-882-9292
Visa, MasterCard or DvsCcover

CABLE T.V. CONVERTERS

Jerrold™, Oak, Scientific Atlantic, Zenith, &
many others. "'New MTS stereo add-on:
mute & volume. ldeal for 400 & 450 owners,

1-800-826-7623 =& —

B & BINC. e
3584 Kennebec, Eagan MN 55122

CIRCLE 21 ON READER SERVICE CARD

Handheld Repeater Controller

Spectrum Electronic Products clude voice IDer, DTMF Con-
introduces the worid's first trol and programming, hang
handheld repeater controller. and time-out timers, Digital
MNolargerthan mosthandheld Voice Operated Squelch
radios, the HRC-10 converts (DVOS™), telemetry tones,
a single or dual-band radio and private voice mail slot.
into a full featured simplex or Phone 408-438-2788
duplex repeater system. Key FAX 408-438-6027

features of the HRC-10 in- $299 A

CIRCLE 69 ON READER SERVICE CARD

Ever wish
you had a radar gun
in your car P

The ZAPPER is an

awesome Answer!

This magic-like little box activates any radar
detector within 3/4 of a mile. Watch the brake lights
come on the speeding sports car that just flew by.
Keep those speeding big trucks from eating your
bumper. The ZAPPER is al0GHz amateur transmit-

ter the size of a cigarette pack, operates on a 9v battery.
Complete with road game "Trolling for Tailights".

$AQ95
Built & tuned only 49 Plus $5.00 S&H

R e

123 East South Street
Harveys burg, Oh 45032
1-800-829-8321

CIRCLE 11 ON READER SERVICE CARD
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Uncle Wayne’s Bookshelf

REFERENCE

20N102 Practical Digital Electronics Handbook /v Mile Towr-
ey RA Comtains mine digital o<t gear projecrs. Dignal cincuns. logic
gatcs. bistables and timens. microprooessors. memory and input/output
devices. $14.50

20N103 Electronic Power Supply Handbook &y Jan R.
Sinclair Covers many types of sapphes—batteries. simple AC
supplies. switch mode supplics and mveners. $16.25

20N104 Electronic Test Equipment Handbook Ay Steve Mon-
ev A guide 1o electromic test equipment for the engineer, technician,
student und home enthusiast. 318,00

20N105 Digital Logic Gates and Flip-Flops by lun R. Sincluir
A firm foundation in dighal eleciromics. Treuts the wopics of gates and
Mip=Mops thoroughly and from the beginning, $18.00

01P68 Pirate Radio Stations
underground broadeasts. $12.935

01701 Transmitter Hunting by Joseph Moell and Thomas Curlee
Raio direction Finding simplifiad. $19.95

0C3R02 Rty Today by Dave Ingram Modern guide to amateur
radioteletype. $8.50

0SE03 First Book of Modern Electronics Unique projects that
ure money saving. $12.95

09D22 The World Ham Net Directory Ay Mike Witkowsdi
New—2nd edition. Imtroduces the special interest ham radio networks
and shows you when snd where you can tune them in. $9.50

09P33 Pirate Radio Directory 5 George Zefler Where 10 tune in

on socTel enlenainment stations. $7.95

100063 1994 North American Callbook The 1994 Norh Amer-
ican Callbook lwis the calls. names. and address information for
SINLINK)e hoemsed radio anmedenrs i all countries of Nomth Amenca
$2995

05H24 Radio Handbook, 23rd Ed. & William [. Orr WASAJ 830
pages of everything you wanted to know about radio communication.

by Audrew Yody Tuning in o

10F093 1993 International Callbook  The new 1993 [ntemational
Callbook lisis SININNN hoensed rdio amatcurs in the countries outside
North Amenca It covers Soumh Amerca. Europe. Afnca. Asia. and the
Pacific area texclusive of Hawaii and the LS. posseéssions ). $29.95

02610 Heath Nostalgia Ay Termy Perdue KXTP 124 page illustrated
history of the Heath Company. Includes many fond memonies comtributed
by lonz-time Heathkit emplosvees. $9.50

10DF92 1993 Cailbook Supplement An update 10 the 1992 Interna-
vonal and American callbooks. $10L00

12E76 Basic Electronics Prepared by the Bureun of Naval Persomnel
Covers the imponant sspects of applied ¢l¢ctronics and electronics com-

12E41 Second Level Basic Electronics Prepared by the
Rurcun of Naval Persommel Sequel 1o Basic Electromics. thorough
treatment of the move advanced kevebs of applicd clectronics. $9.95

01045 The Mustrated Dictionary of Electronics, S5th Ed
by Rufus P. Towrner awed Seem Gibiliscsr An exhaustne It of abbre-
vistions, and appendices packed with schematic symbok and con-
version tables. $26.95

20N0921 Most-Often-Needed Radio Diagrams and Servic-
ing Information, 1926-1938, Volume One compiled by M.N.
Beimman An invaluable reference for anyone involved in Vintage
Radio restoration, $11.95

20N096 How To Read Schematics (4th Ed.) M Donald E
Herringron Written for the beginner in electronics. but it also con-
tains Information valudhle o the hobbyist and engineering techni-
ciun, $14.95

20N097 Radio Operator's World Atlas by Walr Stinsen,
WP This is a compact (5570 detailed. and comprehensive
world utlas designed 1o be g constunt desk top companion for radio
operatirs, $17.95

20M020 Secrets of RF Circuit Design by Juseph 1 Carr
Written In clear non-technical language. covers everything from
AMenngs o runsistons. $19.50

20N109 73 Magazine Index 1960-1990

A complete index 10 every anicle published in 73 Magaczine
through 1K), Book $15.00 [BM soltware (specify type) $20.00

20M110 Product Reviews Since 1945 Containe an index 1o
J AN product revicws that have appeared m 5T, CQ. NE. 75 and
Kadeom, Book $12.95 IBM Software 3.25 $10.00

BB10036 1994 World Radio-TV Handbook. 600p. Country-by-
country fistings of lonz. medium amd shomtwave brosdcsting sta-
tions by freguency, lime. and language. Includes world sacllite
broadeasds, world bricidessts im Enghish, broasdeanter sldresses,
transmiticr site maps. amd a ton of other valuable listening mforma-

$39.95

munications. $10.95

tion. All that for only $20. Amaring!

SHORTWAVE

06557 1993 Passport to World Band
Radio by fnrernational Broadeasting
Services, Led You'll get the latest stution and
nme grids, $16.50

03511 Shortwave Receivers Past and
Present cdited by Fred J. Osterman Guide to
200+ shortwave receivers manufivtured in the
last 200 vears. The Blue Book of shortwave radio
villue, 38,95

O7R25 The RTTY Listener &v Fred Osier-
mgie sew and expunded. This specialived book

compiles issues | through 25 of the RTTY

Listemer Newslemer. Comans up-to-dase. hand-
to-find ntormation on advanced RTTY and
FAX monitonng technigues and frequencies.
$19.95

03C09 Shorntwave Clandestine Confiden-
tial v Gerry L Dexter Covers all clandesting
broadcasting. country-by-country: wells frequen-
s other unpublished information: spy, nsur-
gents. freedom fighers. rebel. anarchist radio.
secret radio. SE.50

03M221 US Military Communications
(Part 1) US Military communication channels
on shonwave. Covers frequencies. background
on paoint-to-paint frequencies for the Philip-
pines. Japan and Korea. Indian and Pacilic
Oceans, and more, $12,95

03M222 US Military Communications
(Part2) Covers US Coast Guard. NASA,
CAP. FAA, Depr. of Energy. Federul Emer-
gendy Muanugement Agency. Disaster Commu-
nications, FCC, Depr. of Justice, From 14 KC o
90173 KC. $12.95

03M223 US Military Communications
(Part 3) Completes the vast overull freguency
list of LS Mulitary services. from ¥993 KC o
2794 KC. $12.95

09542 The Scanner Listener's Handbook

Iy Edward Sovmmre N2BFF Get the most ot of

your scanner rudio. $14.95

11T88 Tune in on Telephone Calls /vy
Tom Kneirel K2AES Formaned as o frequency
list with detailed description of euch service und
its lowution in RF spectrum. $12.95

03K205 Guide to Radioteletype (RTTY)
Stations by J. Klingenfuss Updated book
covers all RTTY stations from 3MH--20MH -
Préss. Milmary, Commercial. Meico. PTTx. em-
bassies, and more. §12.95

11AS10 Air Scan Guide to Aeronautical
Communications (5th Ed.) /I Tom Kneitel
K2AES Most comprehensive guide 10 monitor-
g US aeronautical communications, Covers all
Canadian land airports and scaplane hases. plus
listings for Central America. the Carihbean,

North Atlante. and the Pacific Territories.
1495

07A66 Aeronaulical Communications
Handbook by Robert E Evans Exhaustive,
scholarly treatment of shormmwave aeronautical
listening. $19.95

11RF13 The “Top Secret” Registry of US
Government Radio Frequencies (7th Ed.)
by Tewn Kncitel K2AES This scanner direciory
has become the standard reference source for
frequency and other imporamt information relat-
ing 10 the communications of federal ngencies,
$19.95

11F52 Ferrell's Confidential Frequency
List, New Revised Edition compiled hy
AL Halligey Al frequencies from < MHez-
28MHs covering ship. embassy, areo. Yolmet.
Interpirl. numbers. Air Force One/Twio, morne.

$22.95

15A002 Scanner and Shortwave Answer
Book v Bob Grove Most frequently asked
qlll:"'rl.ilH'I'\ by hllhh‘_h isis. $13.95

11SR97 National Directory of Survival
Radio Frequencies [ 7Tom Kneitel K2AES
Hundy and concise reference guide to high inter-
est communications frequencies reguired by sur
vividists. $8.95

115M11 Scanner Modification Hand-
book, Vol. 1 by Bill Creek provides straight-
forwurd step-byv-step instructions for expunding
the operating capabilities of VHF scanners.
$17.95

11EEOE Guide to Embassy Espionage
Communications i Tom Kneitel K2AES
Candid and probing examination of worldwide
embasay and (allezed) espronage communica-
uons sysicms and networks. $10.95

20N0S4 A Flick of the Switch, 1930-1950
by Morgan E. McMahon Discover the fast-
growing hobby of mulio collecring. $8.95

07R26 World Wide Aeronautical Commu-
nications by KRobert E Evans Aircraiv/Air
Traffic Control. AircraifCompany Operations.,
Aviation Weather Broadcasts. Acronautical
Flight Tests. Worldwide Military Air Forces,
Aero Search & Rescue. Aero Law Enforcement.
NASA Fhight Support. Acro Terms & Abbrevin-
tins and Aero Tactical ldentibiers. $6.95

11789 Scanner Modification Handbook
Vol. 2 by Bill Creek Here it is—a compuanion
e Vol L In fact. Vol 2 has a section that pro-
vides Improved approaches and updated 1ech-
nigues for the mods in Vaol, 1, There's 1K new
exciting modifications for populur scanners,
$17.95

03R01 World Press Services Frequen-
cies (ATTY) New 5th Ed A comprehensive
manual covenng radioteletype news monitor-
mg—vomtans all information—antenna. neveive
ing. wrminal onits., plus thriee extensive freyuen-
oy lists. $8.95

SOFTWARE ==

04M54 GGTE Morse Tutor From beginner 1o Exira
class i casy seli-paced lessons. Code speeds from | w
over 1IN} words per munute. Standard or Famsworth
mode. Adjustable tone frequency. Create your own
drills. pracoice or actual exams, Examys conform o
FOC reguirements, 5 147 flopps o 1BM PC, XT, AT,
P5/2 or compatibles, $19.50

04M55 Advanced Edition $29.95

20N021 No Code Ham Radio Education Pack-
age Compuier sofiware package, Includes computer
wded instruction software (IBM compauble . 200 page
Ham Radwo Hamdbook. $29.95

20N022 Ham Operator Education Package
Computer soffwane contains (ive [BM compatible discs
with all guestons for all hicense classes, plus “More
Academn” vode wiching software that takes you from
0-20 mpm. $28.95

Lanze Code Programs—{Availabie on 5 1/4"
disk.) Inexpernive complese stady guide code pro-
zrams for both the C62/1 28 Commodores and the I1BM
compatibles. Prosrames mclude spdated FOC questions.
nminpic vhimce anwers, formulas. «hemane symbols,
diagrame. and amulated 1 VE» sample e

IBAl Pan= Commeskwe Pants Prce
noe [BANII COMDI 51495
Tech I8\ COMDI SIS
General B3 COMOE  SI1495
Advamce IBMMS COMLE 51995
Evira | New Pooly IBMNS COMOS  S1995

IBMD6, COMO6 IBM/Commodore Tech No
Code—Lanze Code Program Comains all the
authorized FCC guestions and answers used in testing
formulas. <chematic <ymbols, diagrams, and sumple
test for passing the new Technician Mo Code license.
524.95

|IBM37 Amateur Radio Part 97 Rules
tion. complete FCC rules, $9.00

New Edi-

VIS Study Cards Compact. up-to-date Flush Curds
with Key Words, Underlined, Quiz on buck. Formulas
wirked out. Schematics at your fingermips. Used
SUCCESSFULLY by ages o K1

NOVICE VIS $11.95
TECH Viso2 10,95
GENERAL VISl 995
ADVANCED VIS 1595
EXTRA VISOS 1445




ARRL BOOKS

AR1994 ARRL 1994 Handbook (71st Ed.) Fes-
tures: added DSP, improved trcatment of Py and Pi-L.
all new all-dignal-logic. plus lots more. $25.00

AR1993 ARRL Handbook 39 chapters. featuring
210 wables. figures and chars. Comprehemive. well
organueed and affordable. $25.00

AR10856-4 ARRL Operating Manual (4th Ed.)
Information on how 10 make the best use of your -
tion, inchading: interfacing home computers. OSCAR.
VHEF-UHF. $13.00

AR0194 Antenna Compendium Vol. 1  Maenials
on verticals, quads, loops, vagis, reduced size aniennas,
baluns, Smith Charts. antenna polan zation, $10.00

AR2545 Antenna Compendium Vol. 2 Covers
verticals, yagis. quads. muliband and broadbund svs-
tems. anenna selecuon. S1LK

AR4017 Antenna Compendium Vol. 3 More ver-
ticals, vagis, quads, plus loops. armavs. mobile, direc-
von finding. controlled currents. compulerized. instal-
lation. overfoads. plus 0 new amicles for bepinner s 10
advanced. SIL0

AR2626 Companion Software for Antenna
Compendium Vol. 2 3 1/27 MS-DOS floppy.
S10.00

AR(488 W1FB's Antenna Notebook i Dows
DeMaw WIFB Get the best performance out of unob-
trusive wire antennas and vemicals. Build wners and

SWR hridges. $9.50

AR(0348 QRP Notebook br Doug DeMaw WIFB
Presents construction projects for the QRP operator.
$9.50

AR4141 W1FB's Design Notebook v Doug De-
Maw WIFR Filled with simple practical projects that
can be built using readily availuble components and
common hand tools. ST0L00

AR2200 Antenna Impedance Matching /v Wil
Jred N. Caron Most comprehensive book writien on us-
ing Smith Chars in solving impedance matching prob-
ferm. $20.00

ARD402 Solid State Design Good., basic mforma-

tion. circuit deugns and apphcanons; descnptons of
recenvers, ranamticrs, power supphes, and i oyup-
ment. S12.00

AR3133 Weather Satellite Handbook (4th Ed.)
irc Dr. Ralpk Tacears WESDQT Expanded and revised
e reflect today’s weather-fax satelhe iechnology.

AR3280 Companion Software for Weather
Satellite Handbook 5 1/4” MS-DOS Floppy.
S10.00

AR3231 Now You're Talking! All You Need To
Get Your First Ham Radio License (2nd Edi-
fion) A complete sty gunde for the Technican and
Novice wntien exam. Practcal mformanon every be-
mimner needs s writlen chearly and simply and i smadl
doses_ S19.00

AR3292 Your Introduction to Morse Code:
Practice Cassettes Kit includes two 90 minue
cassetie tapes. Prepares yvou for the 5 WPM Morse code
exam w earn your Novice license or add high-Irequen-
cy worldwide communications privileges 10 vour code-
free Technician license, $10.00

AR0437 ARRL Repeater Directory 1993-1994
19.000+ listings with digipeaters, bandplans, CTCSS
(PLITM M tone chart. frequency coordinators. ARRL
special service clubw, and beacon lstngs from 14 MHe
10 24GH . $6.00

AR1033 The DXCC Companion i Jim Kegrman
KRIS Spell out m simple. srarghiforward erms what
vou need 10 be 2 succeadul DXer. S6.00

AR1250 Log Book—Spiral $3.50

ARA341 interference Handbook RFI <euth’s ex-
penence i solving intcricrence probicmm. $1.2.00

AR2197 ARRL Data Book Valuble ad w the RF
desizn enzincer. iechmician, radio amatewr. and expen-
menicr. SLL00

AR2960 Transmission Line Transformers (2nd
Ed.) e Dv. Jerry Sevick W2FMI Proctical designs
and speaific information on constrection techmigues
and sources of material, S20.00

ARD410 Yagi Antenna Design A Ham Radio se-
ries polished and expanded by Dr. Lawson. $15.00

AR2171 Hints and Kinks Ideas for setting up your
cear for comionable. efficient operation. S8,00

AR3169 QRP Classics Compilation of ARRL pub-
lications on building receivers. mansmillers, (rans-
cenvers, accessongs. $12.00

ARRL License Manuals Compleie FCC guestion
poohs with amwen.

AR2375 Technician Class Sa 00
AR2383 General Class S8.00
AR(Q166 Advanced Class S5.00
ARZ331 Extra Class S12.00

ANTENNAS ==

20N108 The Easy Wire Antenna Handbook
Dave Ingram K4TW). Gives vou all of the needed di-
mensions for o full range of easy 10 build and erect
“shy wires." $9.50

10A343 All About Cubical Quad Antennas by
Willium Orr and Stugrr Cowan “The Clossic™ on
Quad design, theory. construction, operation, New
feed and matching sysiems. New data. $11.95

01A70 Practical Antenna Handbook #»r
Joseph J. Carr Desagn, build, modify. and install your
oam anienar. $24.95

UHF/VHF/PACKET

01P22-2 The Packet Radio Handbook (2nd
Ed.) bv Jomathan L Mave KRIT ~_the definitive
guide 1o amateur packet operation.”—Gwyn Reedy
WIBEL Only $16.95

20N019 U.S. Repeater Mapbook Ay Rudwert
Murtin  The Guule for rraveling rudio amateurs,
$9.95

BOOKS FOR BEGINNERS

02D42 Digital Novice by Jim Gruhbs Geured
to make vou a more knowledgable participant.
$8.50

05C25 Basic A.C. Circuits A siep-byv-sicp
approach for the beginning student. $24.50

20NO18 Technician Class License Manual:
Mew No-Code /v Gordon West This book cov-
en everything you necd 1o become 3 Techmcan
Class Ham. Every quesiion and answer on the ex-
aminations i+ found m this eae book. FCC Form
610 application. $9.95

20N092 The Wonderful World of Ham
Radio hy Richard Skeinik. KBJLCS Simple.
clear, and fun. Introduces voung people to amateur
radio. $7.95

10A342 All About Verticle Antennas hv William
Orr Comprehensive coverage of amateur communica-
tions. $10.95

10A345 Beam Antenna Handbook fv William
Orr and St Cowun Evervthing vou need 10 know
about beam design, construction, and operation. $1 195

10A346 Simple, Low-Cost Wire Antennas For
Radio Amateurs v William Orr and Smart Cowan
All New! Low-cost, multi-hand antennas; meapensive
beams, “Inveable” antennas for hans n Jough™ Joca-
pom! New data, SHL9S

09V11 The Basic Guide to VHF/UHF Ham
Radio /v Edwurd M. Noll Provides a first rale
introduction to the L6 and 1.25 meter bands as
well as 23, 33, and TUcm. $6.50

03R02 RTTY Today bv Dave Ingram KITWJ
Most comprehensive RTTY guide ever published.
$8.50

01A87 Shortwave Listener's Antenna
Handbook Primer antenna theory, $13.95

20N100 Electronics Build and Learn (2nd
Ed) M RA Penfold Combines theory and prac-
tice o that you can ~“lcam by doinz.” $12.50

ginners by Owren Rishop Comams |2 dignal
electronics projects suitable for the beginner (o
build with the minimum of equipment. $12.50

AR2871 W1FB's Help for New Hams M
Dowg DeMaw W/FB Complete for the newcomer.
Put together a station and get on the air. $10.00

AR2286 First Steps in Radio by Dung
DeMaw WIFR Series of Q5T anicles, $5.00

AR3185 The Satellite Experimenter’s Handbook,
(2nd Ed.) &y Martin Davidetf K2UBC Expanded nd
revised. Focesing oo saellines buth by and for the mter-
nanone rde amutewr commnny . $.20.00

AR2030 Your Gateway to Packet Radio (2nd
Ed.) Tells eventhing you need 1o know abou this
popular new mode. S12.00

AR2103 Satellite Anthology The latcst mforma-
tion on OSCARs 9 through 13 as well as the RS satel-
lites. the use of digial modes. racking antennas.

RUDAK. microcomputer. and more! $5.00

AR2083 Complete DX'er (2nd Ed.) /v Bob Locik-
er WYKNT Learn how 1o hunt DX and obtain hard-o-
get QSL cands, S12.00

AR2065 ARRL Antenna Book The new 16th Edi-
tion represents the best and most highly regarded infor-
mation on antenna fundamentals. transmission lines.,
design. and construction of wire antennas. S20.00

AR3782 Your QRP Operating Companion No

special ngs or expensive cyuipment 10 enpoy the ex-
citemem and challenge of bvw spower operaing . $6.00

every active radho amatcur. $9.00

AR2898 Space Almanac by Amphomy R Curti
ASRXKA Rocent now s from space. $20.00

AR3293 Morse Code: The Essential Language
v L Peser Carrom Jr. W3DKY Expanded and revined
m ity 2nd edivon. How o handle dndress calls heard
not only on the hambands but on mannme and aircraft
frequencies. S6.00

AR4114 Low Profile Amateur Radio For the
Ham who lives where antennas are frowned wpon.
From hding sour antenna 1o operating with low pow-
er, This book tells you how 1o get on the wr using these
technigues—and others—without calling atiention 0
yourself, S8.00

AR3958Your Packet Companion Perfect for the
packet newcomer. $8.00

AR3878 Your VHF Companion Explore the
tascinating activities on the VHF bands: FM and
repeaters. packet. CW & 55B. Saellites. ATV,
tramsmitier hunting and more. $8.00

A mus for

CODE TAPES

73705 “Genesis™ $5.95

5 wpm—Thi~ bezinning tape. tokes you throush
the 26 leners. 10 numbers, and necessary punc-
igion. complete with practice every step of the
LT

73706 “The Stickler™ 55.95

6+ wpm—This is the practice tape for those who sur-
vived the 5 wpm mpe. and it's abo the wpe for the
Novice and Techniciun licenses. It is comprised of
one solid hour of code, Charucters ure set at 13 wpm
wid spaced at 5 wpm.

WAYNE’S PICKS

S58756 Warning! The Electricity Around
You May Be Hazardous To Your Health by
Ellen Sugarman An invaluable gude 1o the nsks of
clectromagnetic Hiclds, and sieps vou can take
protect vourself and vour family. $11.00

“We The People™ Declare War! On Qur
Lousy Government. I Wawne Groen A “must
read” for every american taxparer. Solations
e eveny problem facing our ponernment todky.
SPECIAL PRICE $10.00 PFD

NEW STUFF

AR3983 Understanding Basic Electronics
An ARRL book. 314 big pages. This explains every-
thing very simply: the math. DC. AC. ransistors,
even fubes twow ! Din chesp at 317, Isa'n i about
time you understoond the Tundamentals? $17.00

73713 “Back Breaker™ S$5.95

13¢ wpm—Code zroups again. at a brisk 13+
wpim =0 you 1l be really at e when vou sit down
in fromt of a wechy-cyed volumeer examiner who
s wending you plain linguage code o only |3
O =

73T20 "Courageous™ 55.95

20+ wpm Congraulations! Okay, the challenge of
code 1 what's goiten vou this far. <o don 1 guit
now, Go for the exira cluss lieense, We send the
conde Fasver than 240 per.

EDB6751 Dumbing Us Down: The Hidden
Curriculum Of Compulsory Schooling. by
devbm Ciater I wou enjoved “Declare War™, you'll en-
joy this also. A Wasne Green recommended
reading. 9.95,

78572 How to Teach School Real Good in
Dicd Guallard Good reading. A true msight on the
school sysiem. What owar teachers teach, him and
why they weach. Yoo will not be able w put thrs one
down A Wasne Geeen recommended reading. Lim-
ited Quantity, Winle supplics lae. $10.00

TB17294 Troubleshooting & Repairing Com-
pact Disc Players by Duvidwnm. 458 p. Every-
thing and 3 half you'll need w know W service these
vofounded things, There s & mint 1o be made fixing
CD players. hi-fi systems and VORs, $25.00

Uncle Wayne’s Bookshelf Order Form-l

You may order by mail. telephone. or fax. All payments are 1o be in
US funds. Allow 3 weeks for delivery.

Item Title Qty. | Price Total
Shipping: A US orders add $500 shipping— SHIPPING
stepped UPS. (Please provide street address.)
Make checks payabio 1o UnciewaynesBossner 1O TAL

Name

Foreign Orders: Choose ore: - surface shipping J air shipging.
(Surface delivery may take 2 io 3 monins.)

Note: The actual foreign shipping costs will be additional 1o regular shipping and handing fees.

Street

City

State e

TOTALS

JAE JMC 4aVISA $10 minimum for credit card orders

JCheck/Money Order

Card #

Expiration Date ———
Phone #

Signature

[ ————

Telephone: (603) 924-4117 (800) 234-8458

FAX: (603) 924-8613
I T S T
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L Enm high perfor-

= mance CoOmmunica-

< hons plus go-any-

= where convenience

= with the world’s small-

— est 100w mobile HF

W transceiver. All

modes and all
i bands com-

. plete this

3q79% Jpe

j“l‘l‘l‘l‘l‘l‘l‘l"

plies.

J-"‘ =1

5-4505/ AT

A compact, li tweught
radio with 1 trans-
mission capabilities on
all nine amateur bands.
Fiu ed reliability 1s
ched with leadin
&:I ga electronics, auto-
matic antenna tuner,
AlP system, and
DDS for fine
luning.

IC-820H

%
a
&
5
w
-
q

e‘

ESUMMER SIZZLER

o This new satelite
~ Dual band all mode
-: base is designed to
- provide critical perfor-
<. mance with lcom
< technology competi-
-~ tively priced. Features
include Data port,
50 memaories,
TXCO, Noise
Blanker,
DDS, Cam-
pact size and

L ?j:‘lll‘l‘l‘lll‘l“‘“"

This new 2 meter/440cm
Dual band Is another
siar in a new product
line up for lcom. Fea-

petitively Frined
unit a rea
winner,

55995

* "Save 5x More” refers 1o coupon offers

IC-2iA

4\11111111;

The TS5-790A sels
new performance
standards. The
optional 1200 MHz
unit, allows tri-band
coverage. Dual band
readouts and
controls offer main,
sub band and aven
full-duplex
cross-band
operalion.

Kenwood's technol-

endows the TS-
D%S:AT with specs
that place it at the
lop ni amateur radio
equipment. Automalic
antenna tuner, 100
memories, three
scan modes.
DDS, digital
PLL sysiem
plus more.

'-..I..D

This ultra-
slim
transceiver
Is designed
for nggyl:gtn;um
portabili

and

conve-
nience.

CTCSS,
clock and

dual band mobile will
wow you with all its

a removabile front
panel, separale
controls for tuning-
volume and squelch.
Hemole control
mike.

5769°

New fealures set the
m in this new dual

$1695°

2 g‘-H

100 memories
are standard

This new 2 meter/70cm

naw lealures. N1 sporis

mobile, 6 pro-
gram mode memo-
rnes, 72 memones,
AlP. dual in band FII
CTCSS enc., DTSS
enc. & mora prﬂwdﬂ a
performance edge
enhanced by the
wireless remov-
able front
panel.

This new 2 meter
transceiver provides
dual band receive and

&alsmggﬁm

ready. CTCSS encode,

41 memorias , Cross
band repeat, time out
timer, DTSS and
much more.

This 50 watt 2 meter
mobile is equipped
with a data port, 440
MHz receive, 60
memones, auto
dialer, auto off and
cross band duplex
operation. There's
more o
discover with
lcom.

The IC-728 is a full

!EathEE such as

operation t00.
Also available
IC-729 with
6 meters

619"

T

5379

I'&Euum-d transceiver
Blr rﬂhle
F rahun unth

passband tuning and
g:re-ech compression.
erfect for mobile

5899

i 1 91 Phone Hours -

a2~  1-800-426-2891

M-F8am-8pm

Sat. 10am -5 pm
CST

Compact and
confident, this
dual band HT
sets exciting

new
standards for
portable
communica-
tions by
combining
simplicity of
operation with
a multiplicity
of features.

Sl

15-950SD*

Enwl;ﬂ WME

and su precision
are sacond nature 10
the TS-850SDX.
Features include
dual frequency re-
ceiva, 100 memories,
DSP, MOS FET final
saction and

much muech

more,

or mobile,
this 2
meter all-
mode

trans-
ceiver delivers fun.

The 25 watt amplilier

clips on in ol
an oplional battery
case 1o extend your
operaling horizon,

* FT-690 6m 657 .50

* FT-780 70 om
649.95

555862

&L |

FT-736R

Satellite and all-mode

2m/70cm work gets
exciting with this full-
feature transceiver
Linked tuning, 12

unlink memones, 100

memories, and 2
tional modules

olfers band

extensions for

6m, 220MHz,

or 1.2 GHz

pparation.
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This shm
Ime ::hjal

a du':i - Mptﬁcn (for
a perfec a
numeric display), B2
memones, non-
volatile memory with
ID, DTSS, DTMF &
CTCSS VIV & U/U
receive & "FET"
power make this
2| wmner

optional includes
many enhancements
such as, direct fre-
gu entry,

TCSS encode,
DTMF remote control
and much, much
more. Also avail-

able in a tri-
band maodel

- ol -

= 1000 family are
“ combined in this

ﬁller. variable
Ly noise

= tUner are
= included.

Thls new HT
acks the
e@atures you

want in a small

size. It featuras

a new alphanu-

mefic display,

super small
profile, new
are “D°

5479°

rformance features
owed from the FT-

= affordable transceiver.
- IF shift, variable notch

blanker, VOX
= and antenna

batiery design,
it keypa ﬂﬂ air craft

receive, DED &
CTCSS encode.

= This 2 meter FM

maobile comes
complete with extra-
large display, DTMF
microphone, wide
and receive

and
illuminated
swilches.

Small just got
smaller.
Kenwood's
new TH-22AT
is in a cat
all its own.
new FM trans-
cen'ﬂgg&mrﬂs
I‘:h! DEMF
eypad, user-
friendly menu
system, scan
functions, 41 memo-
ries, CTCSS
encoda, DTSS,

e The newest
w member of
~ the dual band
ﬁ family. This
‘~ ha eld
o sports auto
- tona E-E-afﬂ:h
3 B2
E channeis,
- automatic
= power off,
= built-in vux
band receiva
feature,

built-in cross

& band repeat
. Iun-::hun and

This new hand mo-
bile borrows its
ss from the

400H while adding
greal new featuras
such as advance
track timer, ime oul
tuner, A.P.O., 9600
bps option, 31 memo-
ries, the new

“omni- -glow”
LCD and
more!

Authorized Fact
Wa offer laciory authornzed warranty service for lcom, Kenwood and Yaesu. We service

Warranty Center
afl makes and modets. Qur customars may sond any product requining

SENNCE 10 Us ENd we

will handle it for hem. Ths = a one-stop senace (hal keaps our customars having more fun than hassle in this hobby. Il you need a custom cable for packet and don'l have fime 10

maka it, sl us do il for you. C AP & MARS. mods are also available at reasonabile rates 10 authorized hams only

2663 County Road |, Mounds View, MN 55112
Metro: (612) 786-4475 » Nat'| Watts: 1-800-426-2891 « FAX (612) 786-6513

Store Hours: M-F, 10:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm

CIRCLE 153 ON READER SERVICE CARD

Phone Hours: M-F, 8:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm

Not Responsible For Typographcal Errors.

Expires K= N
September R et
1994 ("ﬁy -

Prices Subject To Change Without Notice.




“Dual Decode. Now that's a first!”

“Wow, a real Battery Voltage Readout!”

“Yaesu did it again!”

FEATURES
Memory Channels
Slide-out Lithium Battery
Dual CTCSS Decoder
Battery Voltage Readout

Automatic CTCSS
Tone Search

Transmit Battery Saver RS
(Repeater & Simplex Operation) B R
Buiit-In Vox | |
One Touch Reverse Button

Dual In-Band Receive
(V+V, U+U)

Programmable External
Speaker Audio

Optional Digital Display
Mic with “S" Meter
AM Aircraft Receive

= Frequency Coverage:;
2-Meter 130-174 MHz RX
144-148 MHz TX
70cm 430-450 MHz RX/TX
» 4 TX Power levels:
w/FNB-25: 2.0, 1.5, 1.0, 0.5W
w/FNB-27:5.0, 3.0, 1.5, 0.5W

clock and alarm functions

scan stop)
« Backlit keypad and display with
time delay

APO - Automatic Power Off

or 12 VDC
» 2 VFO's for each band
» Accessories;
NC-42 1-Hour Desk Charger

FBA-12 6 AA Cell Holder
CSC-56 Vinyl Case w/ FNB-25

E-DC-5B 12 VDC Adaptor
YH-2 Headset for VOX
MH-12A28 Speaker Mic
MH-1BA2B Lapel Speaker Mic
MH-19A28B Mini Earpiece Mic
MH-29A28 LCD Display Mic with
Remote Functions
MMB-54 Mobile Mounting
Hanger

= DTMF Paging and Coded Squelich
» AQT - Auto On-Timer with built-in

« |BS - Intelligent Band Select (pro-
vides automatic TX band select on

I » Built-in cross-band repeat function

« 5 Watts output w/ FNB-27 battery

FNB-25 600 mAh Battery (2 watt)
FNB-26 1000 mAh Battery (2 watt)
FNB-27 600 mAh Battery (5 watt)

CSC-58 Vinyl Case w/ FNB-26/27

N o other dual band

B ) | .ndheld beats the FT-530 on

features for performance and
ease of use. With the largest
backlit keypad available,

82 memories, exclusive Dual
CTCSS Decode and AM
Aircraft Receive, the FT-530
1s simply the best value

there 1s.

Compare for yourself,
then forget “the rest.” See
your dealer for the best dual
band handheld you can buy.
The FT-530.

YAESU

Performance without compromise™"

@ 1993 Yaesu USA, 17210 Edwards Road, Cerritos, CA 90701 (310) 404-2700

Specifications subject to change without notice. Specifications guaranteed only within amateur bands. Some accessories and/or options are standard in certain areas. Check with your local Yaesu dealer for specific details.



FM DUAL BANDER

Information at your fingertips. Everything you need to know about operating
the new TH-79A FM dual-bander (144MHz/440MHz) can be viewed in its
unique dot-matrix LCD with alphanumeric display. No need for the manual.
In addition to this innovative guide function, the TH-79A sports a user-
friendly menu system, providing easy access to the many powerful features
~ of this slim-line handheld transceiver. Such as 82 non-volatile memory chan-
nels with ID, DTSS and page functions. and a DTMF memory function for
auto-chal operation. Full-crossband duplex operation is available, as is the
ability to receive two frequencies on the same band (VHF+VHF or
UHF+UHF) simultaneously. And thanks to the FET power module, long
hours of operation are possible on one charge. With the TH-79A. transceiv-
er technology enters the 21st century.

KENWOOD COMMUNICATIONS CORPORATION

AMATEUR RADID PRODUCTS GROUP

P.O. BOX 22745, 2201 East Dominguer St Long Beach, CA 90801-5745

*Customer Support/Brochures (310) 639-5300

*Repair Locations/Parts (800) KENWOOD «Bulletin Board Service (BBS) (310) 761-8284
KENWOOD ELECTRONICS CANADA INC.

94ARD-0970 6070 esiral Acac Missssauga Ontano Canaca LST 158

"Spechcations guaranteed for Amateur bands only
“"Permitg reguared. Specficatons gusrantsad for Amateur bands ondy

KENWOOQOD
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