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The IC-AIOOH Takes The MiTzol;?:mBn:Tttafrﬁﬂt:;‘mﬂxed in two

separate banks* (very convenient for two

n l -C Bey on d 3 WiSheS! ham families).

. . : Bank /User #1 | Bank /User #2
b Cross band double duplex (transmit on —_—
EI(IUSI\.FE TI’I[J'E Band CDPUbIIIW one band while receiving on two others) AERIARTN N
2 1 i e 7 d =

_Thr;-fl'!?,df I‘ﬁ"d{;"[_ band units for 2 M, and full crossband duplex (transmit on one Normal™ | 100 100 100 | 100 100 100 | 600

440 MHz and 1.2 GHz operation (simul- band and receive on another) is possible S{TEdge I]g ? ? i, ? 6 S5

AN - oive | g = |

VRBCI ELEINES The one-touch PTT enables telephone-like

Three independent displays can freely conversations without having to continually Total IC-A100H Memory Channels:

select the desi : it. ’ '

select the desired band unit press PTT. Tbe memory bank sysiem can even be

Each display indicates S/RF, volume and customized for “bis” and “bers” operation!
5 U I { & . ¥ 3 .
quelch levels Flexible installation Priority Watch — Scans one (or more)
made simple with memory channels per band while operating

%ﬂ% on a VFO frequency.

Each display is controlled by a separate
volume and tuning knob.

removeable Transfer call or memory channel contents
Jace plate to VFO. Particularly useful when searching

Select from 3 external speaker jacks.

design.
8 POSSIBLE COMBINATIONS! L for signals around a memory channel
frequency and for recalling the offset
YO K7 L2GHZ Release Button frequency, tone frequency, etc.
HOHZ____ 4400H2 | Remote Installation Options .ifn%?ﬂﬁ?ﬂﬁﬁ?ﬁei ip 1
eh LeGHZ One Body — install as a complete unit. controlling other equipment, etc.
en 440 MHZ _ S’E‘Fﬂrﬂie - detach the front panel and * Stores ::i;rt'rmln:{ frequency, duplex direction, offset frequency,
H400HZ  44O0NMHZ L& 6HZ mount each separately (see illustration). ;::T:.”i:?:ﬂ::iﬁfu requency. encode on/o, ton squelch oo
YYONHZ  YYOMHZ Y901HZ Remote — Mount the main body in the :
YO MK? M 12647 trunk (OPC-333 and OPC-335 req.). Mlcmphnne Remote Controls
! A multi-
SUBE L ah 2al Incredible Performance function keyboard
Mare .f.i[a.rm a e’rf—ﬁm.-f:' racio, J'.h_v IC-ATOOH AFC-RIT. AFC-VXO. manual RIT with Cﬂﬂ‘lplf‘[E
Zives you ff’fa't'fﬂ"t"f—:"!'lﬂ'f t'l'f choice! and manual VXO modes to com- 3 mw& g ::SFL%H&S i control over “]E
: 4 ‘ = v = & Operating  Ony 1C-ATO0H.
No removal or installation of additional EEP?[% f“?' ﬂf{lﬁ,‘f:l;;f"q of d mw g g Emwm .
band units required. 1e 1x station (1.2 GHz). & Squelch Adist o Kifanuotor DR/ }he bEEfllph l
, ik Rensitivity — less the - tones for each banc
Each operating band has a separate High Sensitivity | less than . 16. g mﬁiﬂ g ﬁ:ﬁu sl are different and
antenna connector to enable duplexer/ Double-conversion superhetro- & Fraquency Select & Operating Freq. Annce. distineuishable s
triplexer use without any mismatching dyne receiver system. i1 Memory Chunnel Selec o LW gl L 66 spuih ) imﬁli b
antenna .]n?-'r:i (not one common antenna More than 2.4 W audio output 3 ::1::?::,“? Watch Hﬂmﬂfﬂﬂf Eﬁf‘ﬁ:“?‘ L.;eq:ﬂ lllzefn%:aur
for multi-signal, one band operation like power. & Pager On/0f o lﬁk_ﬂﬁrﬂuﬂdf A |
you see in competitive models). ; iz Over 22

functions are at
your lingertips with the IC-A100’s unique

ic-00H |

IC-AT00H microphone kevboard (see chart above)!
Triple Band Mobile
Transeiver Other Great
(shown with the |
optonal OPC-332) N, Features
' " External remote control via

ik, o B '
NPLE - another transceiver

e e LM :
ML AL TR - I - . @
G (UT-55 required)
Tri, dual or mono band

: % % : r"”"_ operalion
% % % Sub band access/mute/
%‘ % % : busy beep functions

. Optional pocket beep and
»
"

!
Opt. pager/code squelch
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. STARTE K inTERNATIONAL INC.

:
:

1 YEAR labor
ALL MODELS

HP-400 S
Band Pass Fiiter |
ATH-30
12800 MHZ
- ATH-15 One-Shot Feature
1-1500 MHZ
‘3- - | = o ==
. — FRAMGE - MNZ
AN e 7 o —" Sw;fm
o e Disp'ray RE OSOMAL BTRENGTH Eﬂf‘ Gf"ﬂph
s T ATTO TROSER & 14D - 3.8 GV Courae 5 Hz w0 2.8 Gz Freouency CounTER Iﬁ:ﬂtﬂ
AuTO TroGER & Houp - 1.5 Guz CouNTER on Every
AuTo Trsosn & HOowo
ATH™ L ST ATHT ATH EI:I
Sze dhx LR TWE . T ATH-SO .
35wx1d _ ATHAS sl + L o L ’ oo . Low
Aluminum o + .3 A NTH wow Y s ] Battery
Cabinots e y e g it e (o P o & B 1 :I. St i erai Y — Indicator
I. ”TF i s - wr @ oa j JE; STARTEK -
BTARTEK s s LAV . I NIRRT M T LAGDPROMT My LA
STARTEK s we. 7t Uasowes x . m
—— — .. @ase In Stock... Same Day Shipment:
St = = CEESam15  HSOMZ Hpeed 5189, 5255
ATH" - : ATH-30 1-2800 MHZ, Hgh speed, one shat. 259, 239
TH SERIES FEATURES INCLUDE: ATH-50 5 Hz to 2800 MHZ, oneshat 2889, 338.
» Easy to use - simple controls HST-15 Optional 0.2 PPM TCXO 100, 5.
 Ultra fast response time Ni-Cads High Accuracy Timebase (installed]
« Extra BRIGHT LED digits = A/C Charner Emnuvarguangu%@ﬂ -
L 1-1300 MHZ, 10 HZ Res.
e &5 howr Dattary oparatn |NCLUDED9 K i 3 gate times, Hold switch $119. 1z4.
« Automatic clean dropout Band Pass Filt

Maximized sensitivity, <1mV typical
Signal strength Bar Graph

« 2 ranges - 6 fast gate times

+ 9-12V auto-polarity power jack

« StarCab™ aluminum cabinet

Factory Direct Order Lines

EAME DAY SHIPMENT
Orders & Information

00-633-8050 305-561-2211
FAX 305-561-8133

' WARRANTY

S YEARS all parts

FREQUENC Y’ COUNTERS

FIND FREQUENCIES FAST

With the new, high sensitivity, ultra-fast,
Auto Trigger & Hold STarTex frequency
counters. Increase readability distance with
the new Band Pass Filters. All products
made in USA.

=

AUTO TRIGGER & HOLD |:

Now, for the first time, available on
inexpensive, portable counters with our
new ATH ™ Series. This feature is the
most significant improvement ever
made to the pocket sized counters! It
allows “Hands Free" operation to auto-
. matically read & hold a signal as quick
; as 80ms or 8% of a second.

!:ij

New
ATH

Series

Say goodbye to random
counting & false readings
with the ATH™

Series

with ALL Models

LP-60
HP-400
HP-800

Eﬁ

CC-80
TA-80
TA-SOL
RD-150
RD-2750

M-207-IC
P-110
LP-22
DC-10

ool = ol i (i o R 1 e s R o =

Increase range or distance from a transmiiter with a Band
Pass Filter. <1 dB pass band nsertion loss

DC-60 MHZ Usage *63.
400-1500 MHZ Usage bS.
800-2000 MHZ Usage BS.
Above 3 filters (SAVE $30) $177. P07/
Case for all madels 12.
Telescope BNC antenna 12
Telescope elbow antenna 1B6.
150 MHZ rubber duck 16.
9750 MHZ rubber duck 28
BOO MHZ rubber duck 23,
Interface cable for MFJ-207 (18
200 MHZ, 1x, 10x probe 39,
Lo-Pass, audio usage probe 20,
Direct, 50 OHM probe 0.

Terms: Ship/Hand charges for US & Can 510, others add 15%. FL residents add tax. C.0.D. §5. VISA, MC, Discover accepted. Prices and specifications subject to change without notice or obligation.




DESIGNED FOR ONE REASON . . . TO HAVE FUN!

Change bands in a second. TS
Just plug in desired module!

s SMALL

Makes mobile or portable fun for more hams than ever before.

Fits almost any car, even com

. Measuring only 2.5" X 7.25"

X 9.75", this five |b. travel companion tucks in a briefcase with

of o .
plenty of room fo spare s HOT

Receiver runs cirdes around rigs at twice the price
dynamic range, low phase noise design lets you hear the
weak ones even on crowded bands. If's no fun if you can't

hear em!

VIDE IN
USh

* Patented “Jones” Filter provides
variable bandwidth 9 pole crystal
filter - 500 Hz to 2.5 kHz. The right
filter for every condition at the
touch of a knob.

* “SYNCHRO-LOCK" software keeps
VFO virtually drift free regardless of
temperaiure variations.

* Optional Noise Blanker

e 558 and CW 50 Watts Output
Adjustable To 5 Watts

* Runs Of 12-14 VDC

TX -10 Amps, RX -.6 Amps
* Receive Offset Tuning
* Built-in lambic Keyer with

Legendary QSK. Speed adjustable
on front and shown in displ:y

s SUMPLE
Just sit down and

.90 dB

AND BOY DOES IT DELIVER!!!

W's AFFORDABLE

At $495, it's half the price of the dlose
competition. No other rig packs so mu
performance ot so low a price. Have f
on HF without spending a fortune.

. Master every feature in minutes -

no modem rig is as easy o use. Change band modules in

a flash o

$495- includes one band
-~ module of your choice

£25" Fach ﬁﬂaﬂ:‘iﬁnnl band mﬂdulﬂ
SCOUT ACCESSORIES:

MODEL PRICE*
$15.00
$19.50
$79.00
$95.00

Sevierville, TN 37862 USA
Office: (615) 453-T172
. Fax: (615) 428-4483
: Repair Dept.: (615) 428-0364

296  Mobile Bracket
297  Noise Blanker

37 V1 A Powier Supely
938 Tiny Swikching Sopaly
(O yiching Suppl

700C Hand Mike

607 Weighted Key Paddle  $39.00
i $B?.D@

291  Antenna Tuner

VISA, MC, DISCOVER

*Plus shipping and handling;
ool ¥l ke bor chorges

160-10 meters including WARC.

i's NOT A TOY

Crystal mixing [no synthesizer} coupled with
meticulous circuit design yields sparkling dean
receive audio. And you'll marvel at the un-
solicited compliments on fransmit audio.

CALL 1-800-833-7373

Telephone Hours:
9:00 AM - 5:30 PM Eastern

.America’s Best! 1185 Dolly Parton Parkway

. TEN-TEC
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NE VER SAY DIE

Wayne Green W2NSD/1

Dayton or Not?

The weekend al Dayton is exciting,
with hundreds of indoor and seemingly
thousands of flea market exhibits, plus
an endless array of special interest
sessions. Dayton provides the only
practical meeting place for the whole
group of hobbies we call amateur ra-
dio. It's a place for the pioneers in
packel to get together and talk, and to
see the latest hardware, software and
information products for their niche in
the hobby. Dillo those inlerested in
DXing, RTTY, SSTV, ATV, and the al-
most endless other ham sub-hobbies.

So why would anyone bother to
take an hour and a hall out of the few
hours of the Dayton weekend to sit in
a hot room and listen o Wayne Green
talk about whatever happens to be on
his mind—which usually isn't even
about amateur radio?

Lasl year we stopped having a 73
booth. We looked over the sales vs.
costs of having a booth over the last
few years and found it just wasn't cost
effective anymore. After so many
years at Dayton, that was a difficult
decision, Lordy, | set up my first booth
at Dayton in 1955 and haven't missed
many years since then.

But even wilhout a booth | made
the HamVention trek, mainly to go
around and say hello to my many
friends in the industry and to give my
Saturday aftemoon talk. But | found
that my industry friends were so busy
dealng with the hams at their booths
lhat they didn’t even nolice me trying
lo say hello. They were 100 busy sell-
ing to schmooze.

Since my talks are usually just re-
hashes of the things I've been writing
about in my editorials, | can under-
stand why only about 1% of the atten-
dees bother to sit and sweat while | re-
peal what they've probably already
read.

When | was gung-ho on OSCAR, or
helping lo pioneer RTTY, repeaters, 50
MHz. SSTV, and so on, | had a good
reason (o go to Dayton 10 meet my fei-
low pioneers. But these days my pio-
neering inleresls are in new technolo-
gies, in politics, and stuff like that.
Stuff you probably don’t care about—
even though you should.

From my viewpoint there are so
many exciting things happening that |

Number 1 on your Feedback card

don't know where to start and what to
do nexl. There's this cure for AIDS
which an ex-ham physicist friend of
mine has developed. There's the in-
credible progress in cold fusion, which
looks like it'll be one of the fastest
growing new industries in the world.
One that will present endless opportu-
nities for entrepreneurs to make for-
lunes. There's the growing under-
standing of how bioelectrical systems
work, both in plants and animals.
There are those pesky problems we're
all ignoring, like the deficit, our
crooked Congress, crime, guns,
drugs, lousy schools, sireet gangs,
taxes, health care, the Morse code,
Somalia. government wasle, the IRS,
FDA. FBI, and an endless other bunch
of government acronyms which are
screwing us.

You may have plenty of time 1o sit
and look for pileups to jump on, ball
games o walch, golf to play, but I'm
up to here in books | want 1o read,
stuff | want to write, and new busi-
nesses | think are needed.

So what do you think? Is there any-
thing | could talk about at Dayton that
would make you want to come and lis-
ten? For most of us it's a long and ex-
pensive trip to get there, so we wanl to
make every minute count. We want to
see all the inside exhibits. We want to
haggle the dealers for the bes! new
gear prices. We want to check out the
humongous flea market. We want to
gel together with hams who share our
special interests, and Dayton's the on-
ly place we can do that.

Please drop me a note or a QSL
card and let me know.

Is Artificial Light Making You Sick?

The odds, oddly enough, are that
your home, hamshack, and office are
helping to make you sick, and not any
way you'd probably guess. No, I'm not
talking about the electro-magnetic field
from your electric blanket, or your lin-
ear amplifier, though they're certainly
bad enough.

One of the books | came across at
the recent Tesla Sociely science con-
lerence in Colorado Springs is a cork-
er. 'l iry to have it available for you
through Uncle Wayne's Bookshelf. It's
Light, Medicine of the Fulure, by Ja-
cob Liberman. Light? Good grief,
what's Wayne found now?

4 73 Amateur Radio Today = March, 1994

OK, before | get into a review of the
book, follow me on this. Unless you've
been intellectually stunted by religious
fundamentalism or walching oo many
stupid silcoms, you're aware thal evo-
lution, over millions of years, has re-
sulted in we humans. And that means
that we've been designed o operale
within the parameters of our world.
Thus we find, when we send people
into space, that their bodies don't do
well at all. We're designed to operate
with one G of gravity. Further, we've
evolved in a world with a strong per-
manent magnetic field—one which
changes continuously as a resull of
varying radiation from the sun and the
influence of the moon. We're also be-
ing impacted by solar radiation, includ-
ing light, as well as a wide range ol
other frequencies from the infrared up
through the ultraviolet and cosmic
rays. The light from the sun has a
spectrum thal we've evolved in which
is important to us. You take that away,
or even change il a little, and there's
hell to pay. Indeed, we're paying for it
with sickness and bad disposilions.

There's even strong evidence that
one of the factors contributing to the
demise ol the dinosaurs was the re-
versal of the Earth's magnetic field.

Now, scienlisls have been experi-
menting with light and their findings
are scary. Maybe Edison didn't do us
as much of a favor as we thoughl. Il's
tuming oul thal we are a lot more de-
pendent on sunlight that we've sus-
pected. One of the more damaging
things we've done to our health is in-
venl glass and, in particular, sunglass-
es. Another is lo invent artificial light-
ing which doesn't give us nearly the
same light spectrum as the sun.

So here we are living and working
in fluorescent and incandescent light,
and it looks as if we're suffering a wide
variety of ilinesses as a resull. The hu-
man immune system, given a decenl
break, is able beat almost any germ,
virus or even carcinogen. Bul we've
been crippling our immune system in a
number of ways—and a big one is via
cutting off the light spectrum our eyes
and bodies need—the light our eyes
and bodies have been designed lo
use and are dependent upon through
thousands of generations of evolution.

A small group of researchers has
been testing different colors of lights

on plants, animals, and lately on hu-
mans. You can sel up your own exper-
iments at home and see for yourself
what happens o growing things when
they are deprived of sunlight. It's sim-
pie. All it takes are some beans or oth-
er seeds and patience. Grow some in
the sun—and | don'l mean behind a
glass window. Grow others with the
sun they gel through a glass window.
Try some under different colors of fluo-
rescent lamps. Try some with the full-
spectrum fluorescent lamps. And don't
forget to find out what happens when
you use incandescent lamps.

This whole business got started
when a chap named Ott got involved
with the stop-motion photography of
plants. He had lo light them properly
and keep them in a closed box s0 they
wouldn't be disturbed by the wind.
Well, he sure ran inlo all kinds of prob-
lems. The darned things refused lo
grow right. He eventually discovered il
had to do with the light he was using.
Hmm, if light makes that much differ-
ence for plants, whal about animals?
He went on 1o test different light colors
with mice and rats, and then larger an-
imals. It turned out o make an incredi-
ble difference in their growth and dis-
positions. | can't give you all the de-
tails here, but you'll find his story most
fascinating. It's all in the book, Health
and Light by John Ot (1973-$10).

Olt’'s pioneering work has been car-
ried on by Liberman. In his book you'll
read aboul some amazing cancer
cures just with sunlight, the curing of a
wide variety ol ilinesses, of hyperactiv-
ity in kids, and so on. You'll read about
how introducing the sunlight spectrum
of fluorescent light bulbs can com-
pletely change the way people work in
offices and factories, and even the
way classrooms work. You'll also read
about the elforts of a small group of
scientists who have been fighting our
scientific system for years, trying to
get their work published and recog-
nized.

Scientific research is a big busi-
ness, with a third of the research
funds coming from the govermnment.
The fund allotments lie mainly in the
hands of a few businessmen who are
very careful nol to upset any estab-
lished businesses. Bul the problems
we have wilh our scientific research
system is a real shame. I've been
reading some excellent books on this,
The botlom line is that there are a
whole bunch of fields that science
should explore, but which those con-
trolling the money refuse to acknowi-
edge. I'll review the exposé book, Im-
pure Science by Robert Bell, a 1992
book, for you on this topic. What's
happening is a disgrace.

So slart growing some beans and
see for yoursell whal an amazing in-
fluence the sun's light spectrum has
on life. And don't try to tell me that,
well, those are plants and we humans
are differenl. The hell we are. When
you graduate (o growing mice under
different colors ol light, you'll see that

Continued on page 84



OBILE ANTENNA
PRODUCTS

MODERN, MULTI-BAND ANTENNA SYSTEMS

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

‘ B e e [nmn T !

| |

. |

SB-5/SB-5NMO SB-7/SB-TNMO
Due-Band * 46/ 445MHT Du-Band 1454454 r
Gan & Wave: Gasn & Wave: | i
185MHz 3048 172 wave 186MHz 4 508 68 wave | l , '
446MHr 5508 5Bwavex2  oamer oad . l
VSWR: 151 or less 4460MHz 7 2dB 5B wave x 3 ! ¥ _
Max Power: 120W FM VSWR: 151 or less 1.1 H I
Length: 38' Max er:: TOW FM - I
Conneclor; PL-259 47
WOsye Coraactor PL 253 ¢ B-20/B-20NMO  B-10/B-10NMO  CX-224/ HA4S FJ-15S CHL-185
NMO) style Dual-Band |46/446 MHz Dual-Bang 146/446 MHz CX224NMO &md—ﬁ:and HF Maobike Tri-Band Moblle 146MHz
Gain & Wave: Gain & Wave: Tr-Band 146/200/A46MHz 7,14, 21, 24, 28MHz B0/t 4B/I44EMH2 Gain & Wave:
146MHz 2 15dB 12 wave 146MHz <8 14 wave Gain & Wave: Wave: 1/4 wave Gain & Wave: . 41408 ﬁa‘l?iw:ffm
AEMHz 508 5Bwavex?  446MHz 2 1508 12 wave 4B 3 1548 122 wave VSWR: Less than 2 1 S0MHz 2 15083 1/4 wave VSWR: 151 or less
| VSWR: Less far 1501 VSWR: Less han 151 P00 3 58 58 wave mmiﬁl-gm ﬁﬁmﬂﬁm hmfélﬁﬁﬂts
148 1 48MHT 144-14ENHZ L80-S50MHy : : : :
adpmanie o ip Il i ~mod wgﬁgﬂmz mﬂﬁww Ualka 728 5B e 3 Conneclor: P.-253
Lengthe 30" Lengih: : Construction’ y Doz YSWR 15 ales
Connecior: PL-250 o Connecior: PL-259 o w 00 watts wioid-Oves : Max Power 120 sams A
MO 2 NMO stye Enn:-:h"r 1-14HS: Optonal 1B Col Length: 4 107
| Construction: Back Constuction: Back cobser gyt P25 Connector: PL-253
a¥idove m FoaoOyer ook -zdie wFod-Ower El—ﬂm HiaEISIrre
| RS-21 RS-820
Trunk, halchback, Heavy-duty low pro-
T rear door {van, file trunk lip or hateh e
blazer, edc,) mount. back mount. Rubbar
E Adjustable o coated base profects
§ = virtually ANY angle vehacke paml
§ -2 | Rubber-coated base
i > I m pant |
| 3 We
z 1} |
< S
|
CF-4160K, CF-4160l,
. l CF-41604
146/446 MHz
g Band Pass, Ins, Loss, Max Power:
. 1.3-150MHz, 0. 198, 800w PEP
CH-722SA SH-55 3D4M Sandard Cable Assembiy CK-5M Deluxe Cable Assembly e Sebvepiealic)
146/446MHz HT Antenna 146/446MH2 HT Antenna 13.5 feet of bow loss coax. Goid plated 13 feet double shieldad vary low loss coax. CG'HNE{':TUHE:
Gain & Wave: Gain & Wave: CH"32 UHF (PL-258/50-239) connectors. ¢ 12" RG-188 tefon coax, Gold-plated CF-4160K CF-41601 CF-4160J
MEMH; 5 548 58 2 S4EMHz 12dBi 58 nenna Compact design - : - : ; P -2
MarPowerS0mars  MaxPowerf0wais  smajestHT ankeona svalibe s o or wesher s Camage ok RS0 ik SO
Length. 36" Length: 1557 Gain & Wmfx.ﬁ CK-5M5 Debus Catie Assemidy
Connector: BNC Lok Max Power: 10 walls S a LG Dut 11 lpetof comx
Length: 1 75"
Connector: 1 CROSS NEEDLE METERS
» Separate Meter and RF Sensor allows for convenient placement of the meter.
*» Cross Needle Meter provides FWD, REF, and VSWR ssmultanenusly__ |
COMET products are available from most major » The RF-Sensor is a compact design, and has an extremely low-loss circuit.
dealers. For customer service, or a cnmplete * Beautifully illuminated when connected to power supply.
log, p! Il us at 800/962-2611. We're & gt A
catalog, please ca g e » Optional “EKS-3" 10 foot extension cable for a total of
confident COMET products and accessories will 16 feet between the sensor and meter.
enable you to enjoy Amateur Radio to its fullest!
CO oD :
NCG Companies
1273 Noxth Grove Street
)/ Anchesm, CA 92806

" [714) 6304541 FAX (714) 630-7024
CIRCLE 54 ON READER SERVICE CARD




LETTERS

Number 2 on your Feedback card

Bruce E. Parkes KA2ZGW, San
Antonio TX How is life in the snow
belt? Once | finish the next four years in
the Air Force | may be joining you in the
cold, only a few states to the west. It's
too early for me to get the cheap air
fares, but then | do enough flying right
now to last a lifetime, at least riding in
the back.

You asked for product reviews in
your December 1993 column, so |
thought I'd send you a couple.

Since | travel a lot and still like to
participate in amateur radio on the
road, | like to try both HF and VHF
while in my motel room at night. VHF
has been the easiest mode to use,
Have you ever tried to hang a 40 meter
dipole from the second story of a motel
without attracting attention? I've used a
few window frames with an antenna
tuner with fair results, but 2 meters
seems the easiest. Use the ARAL He-
peater Book to find the locals and ker-
chunk all the repeaters listed until you
find some that you can hit. Calling CQ
doesn’t do much, so wait until you hear
an XYL (or YL) come on frequency.
Jump in, and soon you will have all the
folks you would like to talk to. | have
found that the Radio Shack 2 meter HT
is the best rig for the road. | carry it in
my helmet bag, which takes a lot of
knocks, and it has always done well for
me. Having two balttery packs increases
its utility on the road. The only problem
| have with it is the inability to modify it
to cover the MARS frequencies. It is a
great rig for on-the-road packet and,
with an external power supply, it pro-
duces an honest 5 watts oul.

However, | am not so fond of the
ARRL's book Low Profile Amateur Ra-
dio by Jim Kearman KR1S. | have been
operating low profile for years while
away from home. The most impressive
was during my tour in Panama, which
coincided with the problems there that
culminated in Operation Just Cause.
Since | had a station that wasn't really
legal with the local government, | kept it
low key. This was an advantage during
the war, since | was able to slip away
from my duties for a few minutes to
keep a schedule with a ham near my
home, and relay that | and others from
the same area had weathered the initial
assault and were well, to my wife, who
then passed it on to other families. Un-
fortunately, | was unable to find any
new ideas in the 124 pages. Maybe this
book will be of interest to new hams. It
didn't do a thing for me.

| liked your certificate from Lambda.
After talking with large numbers of
hams over the years, | have noticed
that what they do in bed has never
been a major item of discussion. In fact,
I've never discussed it with anyone.
Strange that one group wants to throw
it up in everyone's face. As a nurse, |
have noticed that folks are most defen-
sive about that which they are most un-

From The Hamshack

comfortable with. Are gays that worried
about themselves that they must throw
their styles in everyone else's face? |
hope they get a life.

John Doe | have just started read-
ing your magazine and your “Never Say
Die” column hits the nail on the head
each month. | just recently passed the
No-Code Technician exam and | eager-
ly await my license.

| have tried on several occasions 1o
learn the code but, for whatever reason,
I've not been successful. | joined a local
club and one of the first things they did
was try to pressure me into learning the
code. They just don't understand how
someone could be happy with just local
communication capability. Let me ex-
plain.

My main interests are model rail-
roading and photography. | often go into
remote areas to photograph trains, then
| use the photos to assist with building
models. It finally dawned on me (I'm 36)
that some means of communication
would be good to have in case | get into
trouble. The no-code license fills that
need for me. Anyhow, I'm stubborn
enough that I'll remain a club member
and I'll resist their efforts to get me to
learn code, especially when that archa-
ic means of communication seems to
be in direct conflict with one of the pur-
poses of the amateur radio service,
which is to “advance the radio art.”

If you want to incorporate any of this
into your column feel free, just change
the name and location. | don't need to
be ostracized any more than | already
am by the local hams.

P.S. The ARRL will never see me as
a member until they take a more up-to-
date approach.

John—As long as you are able to
get your interest piqued by the many
other aspects of amateur radio, and are
content to use just one very small piece
of our hobby, you have no real problem
with the code. But if you have no inler-
est in falking with people in other coun-
tries, in using the hobby as anything
more than an alternate to CB, | wonder
why you've bothered to join a ham club.

I've been fighling the ARRL for over
30 years to get rid of the stupid code as
a barrier to getting a license. The no-
code lickel is a good starl. However, |
do admit that if a person goes about
learning it the best way, it's a small
problem. You can learn the code char-
acters in less than an hour. And that's
all you need to know to pass the 5 wpm
tesl, as we pointed out in 73 several
years ago, much to the consternation of
the ARRL. You just write down the dots
and dashes and then, at your leisure
(their is no time limit for the exam), you
decipher them.

Bul, using my code lapes you can
learn the code at 20 wpm within a few
days, and il doesn't lake any brains to
do it . . . just tune our bands fo prove
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that. Total idiots can learn the code.
Five-year-old kids learn the code.
We've any number of seven-year-old
Exira Class hams. Yes, the code lest is
dumb. But then, one would be hard pul
to find any area where the government
has messed with things that their rules
aren’t dumb.

| learned the code over 50 years ago
and haven't used it more than two or
three times. But one of those limes did
save my life and those of 83 of my ship-
mates. Another enabled me fo make
aurora contacts on 2m, which was ex-
citing. The trouble | went lo learning the
code did pay off for me. But | promote
the learning of the code as voluntary, so
one can have fun with it. . . Wayne

Jim Gray W1iXU, Payson AZ
Wayne, your column in the December
issue is a corker! My wife, Peggy, and |
had many good laughs, and we also
enjoyed several items particularly:
psynce and subtle energies.

John Nelson, as you well know, pio-
neered the PSYNCE of planetary align-
ments in radio propagation. I've fol-
lowed in his footsteps, but have never
been able to find his book on the sub-
ject. Consequently, my forecasts (in
73's “Propagation” column) are not as
elaborate—or as accurate—as I'd like
them to be. Perhaps you have his book
in your library; if so, I'd like to borrow it
from you. When John died, a lot of
good information went with him . . . and
I'm very interested in learning more.
None of the sources |'ve checked seem
to have his book, and most don't even
know what I'm talking about. Of course,
as we both know, “scientists” are great
pooh-poohers of anything that's not
dogma and "accepted” knowledge.
However, here's a field that ought to al-
tract scientists, but to them it's “astrolo-
gy" and therefore untouchable. Need-
less to say, “astrology” uses a geocen-
tric system, whereas Nelson and |
used/use a heliocentric system, and the
Astronomical Almanac as our prime da-
ta source.

The well-known “weak forces" of
gravity and atomic binding forces are
being studied everywhere among REAL
scientists, and it's now considered by
some that the Heisenberg Principle is
factual, and that even looking at an
electron or an atom can aclually “cre-
ate” it, and most certainly move it. We
can know where an electron is, or when
it is, but not both at the same time . . .
and many consider an electron field as
a “smear” rather than discrete orbital
mechanics of individual electrons in
“shells” . . . guite different from the Bohr
atomic model that you and | learned. It
is my view that the weak forces/subtle
energies of gravity, electromagnetism,
and atomic/nuclear binding forces are
all part of PSYNCE. So, what holds our
universe together on the micro as well
as macro levels is worthy of study.
Once, | built an Hieronymous machine
according to the diagram and discus-
sion by John W. Campbell in Asfound-
ing Science Fiction back in 1946. The
darned thing worked . . . at least it did
for me! Dowsing also works for me, as
it does for the street and water depart-

ments of many towns and cities.
| guess what I'm saying is that the
so-called “esoteric sciences or pseudo-
sciences” deal with portions of the
whole. Just as medicine is now ac-
knowledging a “holistic” approach to
human heatth, it is necessary to adopt
a holistic approach to the unified field
that may include remote viewing,
psychokinesis, dowsing, and other
“valid” portions of psy phenomena.

Tom Linde KZOT, Knoxville IA
Wayne, thank you for your most mar-
velous piece in the December 1993 73.
You speak with a glorious vision about
the frontiers that we need to explore as
an essential part of our good hobby.
Some of those frontiers are in the class-
room, some are in the stars, and a few
are in resources that we use, and per-
haps take too much for granted, daily. |
suspect part of the survival of our en-
dangered hobby is making better use of
what we already have. The example |
submit is the Extra Class subband on
75 meters.

Before | got my Exira | was motivat-
ed by the goal of having a classy 2 x 1
callsign, and working people who were
more enlightened than those who in-
habit other parts of the band. | have a
disability with a speech defect, and
there were predictable responses
whenever | went on the air.

One day a couple of years ago | dis-
covered a very special net in that very
hallowed subband of 75. The net ac-
cepted me as one of theirs. But far be-
yond that, it launched me on an adven-
ture that to me was the very essence of
ham radio al its best. The net let me ex-
plore my limits on 75. Even better, it
helped me begin exploring new ways 1o
expand and stretch the limits of that of-
ten goofy band. It's a band which chal-
lenges us to find ways to make it work
better for us. As a net, we do that.

What net is this? It's the Geritol Net,
and as a member let me say right off
that Geritol is not the greatest acronym.
The net operates to help properly li-
censed hams win their WAS. There is a
fine, strong sense of collaboration, a
sense of collegiality which is too often
missing from our hobby.

QOur next newsletter (we publish
three a year) will focus on ways to help
people who live in the city be more ac-
live on our net since we noticed that
most of our members have rural or up-
beat suburban addresses. But there are
lots of cliff dwellers out there. How can
we help them expand their horizons?

| think it would be greal if you could
use some of this information in your col-
umn because | think you do wish to
push the many horizons which give
shape to our hobby.

If by chance you ever tune in to
our net—it meets every night on 3.768
MHz at 01:00Z until 50, 6 or 7Z—you
might hear me. | do get on a lot be-
cause | love adventure and adventure
is the essence of this net. My voice
stands out because it is the voice of
one who has severe cerebral palsy. |
have worked all states several times
over and I'm also the editor of our
newsletier, iG]



Low Cost GaAsFET
PREAMPS

ONLY $59

wirag&iesied

FEATURES:
» Very low noise: 0.7dB vhi, 0.8dB uhf
« High gain: 13-20dB, depends on freg
+« Wide dynamic range - resist overioad
» Stable: low-feedback dual-gate FET
*Specily tuning range: 26-30, 46-58, 7137-152,
152-172, 210-230, 400-470, 800-950 MHz.

ONLY $29 1, $44 viredsiestes

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

*Specify luning range: 2535 3555, 5590,
80-120, 120-150, 150-200, 200-270, 400-500 MHz.

LNS-(")
IN-LINE
PREAMP

ﬂﬂtfssgusffgm
« 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 3 or 4 section
helical resonators reduce intermod &
cross-band Interference in crifical
applications. MODEL HRG-{ * ),
$80 vhi, $110 uhf. *Specity tuning range:
142-150, 150-162, 162-174, 213-233, 420-470.

RECEIVING
CONVERTERS

uhf bands on a 10M receiver.

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

» Input ranges avail: 50-52, 136-138,

144-146, 145-147, 146-148, 220-222

222.224 MHz, 432-434, 435-437,

435.5-437.5, and 439.25 (to chan 3).

TRANSMITTING
CONVERTERS

R :
.‘Irl-:- '
-. L

XV2 for vhf and XV4 for uhf. Models to
convert 10M ssb, cw, fm, etc. to 2M, 220,
222,432, 435, and atv.  1W output.

Kit only $89. PA's up to 45W available.

A SPRING SALE TO ENCOUR-
AGE EVERY HAM TO BUILD AT
LEAST SOME OF HIS EQUIP-
MENT, NOT ONLY BECAUSE IT
IS EDUCATIONAL, BUT FOR
THE SATISFACTION AND FUN!
AND IT IS EASY WITH OUR
THOROUGH MANUALS AND
GREAT TECHNICAL SUPPORT.

VHF & UHF EXCITERS:
TAS1 2W Exciter Kit for 6M, 2M, or 220

2109 879
Kit for 440 MHz
......... 5109 $79

TA451 Eﬁ.ﬂ;’ FI"u"I E.';{C'.ItEF

R144 2M FM Receiver Kit or R220
Receiver Kit ............coovvveeninn. 3148 $139
R451 UHF FM Receiver Kit ...3149 $99
RS01 900 MHz Receiver Kit . 31580 $119
R7/6 FM Receiver Kit for 10M &M
73 MHz, 2M, 220 MHz ...... ... 3129 $89
R137 Weather Satellite Receiver Kit for
Weather Fax ....2420 %89

R76-M Monitor Receiver
Kit for 10M, 6M, 73 MHz,
ZM. hi-band, 220 MHz
Great for monitoring re-
peaters, amateur calling frequencies, or
packet radio frequencies, and for listen-
ing to commercial two-way radio or
police/fire frequencies. It makes a good
starting kit to build, too, because it is
easy to assemble and align. ... only $59!

VHF & UHF PREAMPS:

LNW Preamp Kit for various ranges up
to 500 MHz (see ad at left) ......$29 $19
LNW-WB Broadband Preamp Kit for
20-600 MHz ——— N 3 L

DATA:

MO-202 FSK Data Modulator & DE-202
FSK Demodulator 249 $39
MO-96 9600-Baud Modem ...... S48 $39

REPEATER ACCESSORIES:

COR-3 Repeater Controller .. $49 $39
CWID Kit ... 2550 S44
COR-4 Controller/ID'er..._______ $59 $79
TD-3 CTCSS (Subaudible Tone) De-
coder/Encoder 29 $24

DVR-1 Digital Voice Recorder $89 $59
TD-2 DTMF Controller $B88 §79
AP-3 Autopatch ... >BB $59
COR-6 COR & Real-Voice
ID on one board. Records
up to 20 seconds of your
voice. .. only $99
TD-4 Selective Calling Module &
Economy DTMF Controller...... only $49
Simplex Aulopatch System with AP-2
Timing Board, AP-3 Autopatch, & TD-2
DTMF Controller ................. $24£% $177

* Buy at low, factory-direct net prices and save!

Send §2 for overseas air mail.

*» For complete info, call or write for free catalog.

Order by mail, fax, or phone (s-12 am, 1-5 PM eastern time.)

Min. $5 S&H Chﬂl"gE for first pound plus add'l weight & insurance.
Use VISA, Mastercard, check, or UPS C.0.D.

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!

We don't skimp on rf modules, either! Check the features on R144
Receiver below, for instance: GaAs FET front-end, helical resona-
tors, sharp crystal filters, hysteresis squeich.

Kit $1095; w&t only $1295!

:'_,-:._q..lt'-i_J-.!: A

« Available for the 50-54, 143-174, 213-
233, 420-475, 902-928 MHz bands.

«FCC type accepted for commercial
service (150 & 450),

« Power out 20W 50-54MHz; 25W 143-
174MHz; 15W 213-233 MHz; 10W uhf;
10W 802-928MHz.

« Available add-on PA's up to 100W.

«Six courtesy beep types, including

«Owner can inhibit autopatch 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 rcvr.

«Cw speed and tone, beep delay, tail
tmer, and courtesy beep type can be
changed at any time by owner pass-

two pleasant multi-tone bursts. word protected dimf commands.
«0Open or closed access autopatch, « Auxiliary receiver input for control or
toll-call restrict, auto-disconnect. cross linking repeaters.

* Reverse Autopatch, two types. « Color coded LED's indicate status of
«DTMF CONTROL: over 45 functions all major functions.

can be controlled by 4-aigt ot « 3% inch aluminum rack panel, finished
command, via radio or telephone. in eggshell white and black.

REP-200T Voice Message Repeater. As above, except

ﬁ\f? 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 Repealter. uke REP-200, except uses
COR-6 Controlier (no DTMF control or autopatch). Features real-voice
id recorded with built-in microphone. ....._...... 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, wi&t $995

XMTRS & RCVRS FOR REPEATERS, AUDIO
& DIGITAL LINKS, TELEMETRY, ETC.

Also available in r-tight enciosures, and with data modems.

FM EXCITERS: 2W continuous
duty. TCXO & xial oven options.
FCC type accepted for com’l
high band & uhf.
« TA51. 50-54, 143174, 213-233
MHz .. kit $109, w&t $5189.
» TA451: 420475 MHz
... Kit $109, w&t $189,
« TAS01: 902-928 MHz,
(0.5W out); wit $219.
« VHF & UHF AMPLIFIERS.
» Forfm, ssb, atv. Ouiput levels from
10W to 100W. Several models starting at $99.

FM RECEIVERS:

« R144/R220 FM RECEIVERS for 143-174
or 213-233 MHz. GaAs FET front end,
0.15uV sensitivity! Both crystal & ceramic
if filters plus helical resonator front end
for exceptional selectivity: >100dB at
+12kHz (best available anywhere!)
Flutter-proof hysteresis squelch; afc
tracks drifi. ...kit $149, wi&t $219.

« R451 FM RCVR, for 420-475 MHz.
Similar to above. __kit $149, w&t $219.

« R901 FM RCVR, for 902-928BMHz.
Triple-conversion, GaAs FET front end.
L3169, wit $249.

« R76 ECONOMY FM RCVR for 28-30, 50-54, 73-76, 143-174, 213-233 MHz,
w/o helical res or afc. ...Kits $129, w&t $219,

« R137 WEATHER SATELLITE RCVR for 137 MHz. Kit $129, w&t $219,

Qur 32nd Year!

amronics, Inc.

65-D MOUL RD. — HILTON NY 14468-9535
Phone 716-392-9430 — Fax 716-392-9420
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Novice Operators Gain
Privileges

The Federal Communications Commission
in late November decided to grant full 1.25
meter band access to Novices. The FCC de-
clined, however, to adopt proposed rules that
would have allowed Novice Class operators to
own and operate repeaters in the 1.25 meter
and 23 centimeter bands.

In other action, the commission adopted
rules to creale a small subband from 222.00 to
222.15 MHz for experimental work where re-
peaters are prohibited. Many experimenters
feel weak signal work and repeaters are in-
compatible because of the lengthy operating
time of repeaters. Under the new rules, all
other types of communication can continue in
this subband, This should allow for more weak
signal experimentation.

Effective February 1, 1994, the following
replaced the old amateur service rules:

Section 97.201 Auxiliary Station

(b) An auxiliary station may transmit only on
the 1.25m and shorter wavelength frequency
bands, except the 222-222.15 MHz, 431-433
MHz, and 435-438 MHz segments.

Section 97.205 Repeater Station

(b) A repeater may receive and transmit on-
ly on the 10m and shorter wavelength bands
except the 28.0-29.5 MHz, 50-51 MHz, 144-
144.5 MHz, 145.5-146 MHz, 222-222.15 MHz,
431-433 MHz, and 435-438 MHz segments.

The entry under VHF in Section 97.301 (f) is
amended by revising the frequencies autho-
rized for use by Novice Class Operators in ITU
Region 2 to read as follows:

Section 97.301 Authorized Frequency
Bands

(f) For a station having a control operator
holding a Novice Class operator license: VHF
1.25 m wavelength band: 222-225 MHz. Shar-
ing requirements; see Section 97.303 para-
graph (a).

More than 100,000 amateurs now hold
the Novice Class license. TNX W5YI Report,
Issue #24, December 15, 1993.

STt e e T 1Y e v e S g S & FTRPETIN

College Bound

The Foundation for Amateur Radio, Inc., a
non-profit organization headquartered in
Washington, DC, plans to administer 49 schol-
arships for the 1994-95 academic year 1o as-
sist radio amateurs. To qualify you must be a
licensed ham and you must be enrolied in or
accepted for enroliment in a full-time course of
studies at an accredited university, college, or
technical school.

The awards range from $500 to $2,000,
with preference given, in some cases, to resi-
dents of certain geographical areas. Additional
information and an application form can be re-
quested by letter or QSL card, postmarked pri-
or to April 30, 1994, from: FAR Scholarships,
6903 Rhode Island Avenue, College Park MD
20740.
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Go the Distance

Fred Doob AABFQ is no couch potato. In
fact, the 47-year-old ex-smoker likes to mix
ham radio with another favorite pastime: run-
ning marathons. Fred recently participated in
the New York City marathon (see QSL card
above) and will attempt to finish the grueling
26.2 mile Los Angeles Marathon on March 6th
to help raise money for Children’s Cancer Re-
search Fund of Los Angeles.

Fred says he'll be operating his ICOM IC-
W21AT HT transceiver equipped with a head-
set/boom mike while he is running the race.
With the HT strapped to his waist, Fred car-
ries a special PTT switch in his hand in order
to complete pienty of QSOs on the four-hour
run. In New York, Fred raised $2,500 for the
Sloan-Kettering Cancer Center and logged
more than 300 contacts. As with the NY
event, ICOM will contribute $5 to cancer re-
search for every QSO.

You can help Fred go the distance in help-
ing kids with cancer by sending a contribution
to CCRF, c/o Fred Doob, P.O. Box 20100,
Shaker Heights OH 44120.

Custom Callsigns

In December, the FCC proposed giving am-
ateurs the ability to choose their own call-
signs, once a new automated processing sys-
tem has been implemented at the Commis-
sion's Private Radio Bureau. Under the so-
called "vanity callsign” proposal, hams would
be required to file a form and pay a fee to ap-
ply for an available callsign.

The FCC said that calisign selection by
new hams was not yet feasible, but left that is-
sue open for possible future discussion. The
new automated system may eventually allow
for individuals to check on the availability of
callsigns and for electronic filing of license ap-
plications.

Trustees of club and military recreation sta-
tions would also be eligible for the new pro-
gram. An earlier rule establishing a callsign
administrator program for club and military
stations was canceled after never being im-
plemented. The action took place during the
first meeting under new FCC Chairman Reed
Hundt. TNX San Gabriel Valley Radio Club's
“The Loudspeaker,” January 1994.

Examiners Busted

The FCC has suspended the accreditation of
several Southern California Volunteer Examin-
ers following a three-month investigation. The
Commission also invalidated the amateur li-
censes and license upgrades of 21 people. The
testing sessions in question took place in the
Los Angeles area in June and August of 1993.
Both involved the ARRL and W5Y1 VECs.

Details are still sketchy as this goes to
press, but there are indications the investiga-
tion could be turned over to the Depariment of
Justice for further inquiry. Should the Justice
Department seek prosecution on fraud
charges, a lot of people could face heavy fines
or jail time as a result.

FCC Personal Radio Branch Chief John B.
Johnston W3BE commended both the ARRL
and the W5Y1 group for their joint cooperation
in uncovering the irregularities in the L.A. test-
Ing sessions. He also praised them for their
quick action in suspending the Volunteer
Examiners believed to be involved. TNX
Westlink Report, No. 664, December 31,
1993; ARAL; and Newsline.

Cheap Chips

Less expensive integrated circuits are on
the way because Sumitomo Chemical recently
resumed production of epoxy resin. This spe-
cial resin is necessary 10 produce memory
chips. Experts believe this may lead to a quick
end of the worldwide shortage of memory ICs.

Sumitomo Chemical has dominated world-
wide production of epoxy resin. Production
was interrupted last summer, however, by an
explosion at the manufacturing plant. Another
Japan-based chemical firm, Nippon Kayaku,
says its new resin production facility will soon
be constructed. it will produce resin for a 16-
megabit DRAM chip. TNX Westlink Report,
No. 664, December 31, 1993.

3-D Moving Forward

Following a series of meetings in both the
United States and Germany, AMSAT's Phase
3-D Project Development Team has stepped
up construction speed on amateur radio’s
newest satellite. Organizers say the project is
“on track” for the launch of Phase 3-D slated
for 1996.

According to Engineering V.P. Dick Jansson
WD4FAB, “Each country’s team is performing
their assigned tasks very well." Dr. Tom Clark
W3IWI, AMSAT North America's President
Emeritus, added that the team is “ . . . really
pulling together as an international group.
Thanks to the work of our European, South
African, and Japanese friends, it now looks
like we will have some superb cameras, some
really ‘hot’ receivers, and some very powerful
transmitters on Phase 3-D." Clark is now a
key member of the team's Global Positioning
System experiment group. TNX Keith Baker
KB1SF.
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We Do Windows

Tired of being controlled by your data controller software? display font, or operating window layout—you are in control here!

Take control with PC-Pakratt for Windows. PC-Pakratt for Win- PC-Pakratt for Windows cleans up with top-notch features, too.

dows lets you do all the things you wanted to do in DOS but were Control two data controllers simultaneously for dual-, tri-, or even

afraid to try—or couldn’t remember the command for. quad-port operation. Pick your favorite mode—PACTOR, Packet,
With full Windows ™ functionality (like background operation, AMTOR/SITOR, Morse, RTTY (Baudot/ASCII), NAVTEX, or

cut & paste, etc.) and extensive on-line context-sensitive help, PC- TDM. PC-Pakratt for Windows supports all current AEA Data

Pakratt for Windows is the easiest way to use a data controller. You Controllers.

don’t have to remember cryptic commands, either—just click a Call AEA’s literature request line at (800) 432-8873 for more

information, or call us direct at (206) 774-5554.
Contact your favorite ham radio equipment dealer for
a demonstration and best pricing.

button and you're on your way.
Not only is PC-Pakratt for Windows the easiest way
to communicate, it’s the friendliest. Change the colors,

Co
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Number 4 on your Feedback card

Getting Started With

Satellite Imagery

Enjoy a bird’s-eye view using your PC and VHF rig.

Nuw that the amateur ranks are grow-
ing again with large numbers of no-
code licensees in the VHF bands, it may
be time to look at what else can be done
with some of this VHF radio equipment
coupled to a personal computer. With
very little effort, a VHF receiver, 2 meter
antenna and personal computer can be
pulling in signals from the orbiting weath-
cr satcllites and displaying these images
on the screen. Receiving weather imagery
from one of these satellites operating in
the VHF frequencies is no harder than lis-
tening to the local repeater. Here's a guide
to what it takes to get going in this capti-
vating hobby.

The driving force in making the recep-
tion of imagery easier than ever is, of
course. the march of technology. The Na-
tional Oceanic and Atmospheric Adminis-
tration, NOAA. recently celebrated the
30th anniversary of the first polar orbiting
weather satellite, TIROS-1/, launched
April 1, 1960. Three years after that his-
toric launch. on December 21, 1963, the
launch ol TIROS VIII made imagery col-
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by Tom Glembocki KO4BD

lected by satellite directly available to
hundreds of ground stations. Many of
these early stations were amateur radio
operators because they had the VHF radio
equipment in the shack and the technical
know-how to track and tune into the
weather imagery, nicknamed “Direct

“The driving force in
making the reception of
imagery easier than ever
is, of course, the march

of technology.”

Readout™ by NOAA. In the 1970s, 73
Magazine published the Weather Satellite
Handbook by Ralph Taggart WB8DQT, a
book which has become the bible for
weather satellite do-it-yourselfers. The
latest edition of this handbook, now pub-
lished by the ARRL, was printed in 1990.

T
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Photo A. A false color visible light picture of the United States received over shortwave radio.

(Photo courtesy of Software Systems Consulting. )
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Of course, advancing technology has al-
ready made some of the hardware projects
in this edition out of date! (The book is
still very useful and is a “must have™ for
the satellite information content.)

The primary change that has taken
place in the last few years is the influence
of the personal computer. A good way to
stay in touch with the technology changes
for satellite imagery. besides reading 73
Magaczine, is to subscribe to the “labor of
love” journal. WeatherSar Ink, 4821 Jessie
Drive, Apex NC 27502; Fax: (919) 362-
5822; published quarterly for $18 US, $23
foreign per year. Over the past 30 years
radio amateurs have been building data
demodulators for the satellite signals and
have concentratced on converting old
Western Union fax machines or slow-scan
TV equipment for display devices. With
the prevalence of personal computers
equipped with displays capable of faithful
rendering of imagery at aflforduble prices,
radio amateurs no longer have to “roll
their own” to display good imagery. De-
modulator hardware has also become in-
credibly inexpensive. Many companies,
some of them advertising in the pages of
this magazine, now offer plug-in cards
that do all the work. One of the cards, the
WEFAX Explorer from Quorum Com-
munications, Inc., even includes the radio
on the computer card! This is an instant
weather satellite ground station—just add
an antenna.

What's Up There?

Every day, a half dozen satellites cir-
cling the earth continuously take pictures
of the planet below in an orbil that com-
pletes every hundred minutes. The picture
information scanned from the terrain be-
low is broadcast a line at a time as the bird
moves forward in orbit. This information
can be received by any radio listening be-
low as the signal passes over. No complex
antenna tracking or tuning is required. The
NOAA polar orbiters use a 5 watt trans-
mitter broadcasting an FM signal on one
of two frequencies, 137.5 MHz or 137.62
MHz. and are flying at an altitude of about
400 miles up. The signal is loud enough
that 1 have been able to hear it on my
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,11:1 .3;.495; Wurld's most pﬂpu]ar
14©¢°s antenna tuner covers 1.8-30
MHz, has lighted peak/

rerage Cross- Nﬂedle SWR/
attmeter, 4: 1 balun for balanced lines
\d full size 300 watt dummy load.

Versatile 8 position antenna switch
ts you pre-tune MFJ-949E into
immy load to minimize QRM.

Custom inductor switch was
refully engineered to withstand
treme voltages and currents.

Cabinet is chemically etched to
FJ's bond tough baked-on paint.

VHF/HF Packet TNCs

J-1270B. gEE=—
llgﬂs b e e .

MFJ-1270B super TAPR TNC
one has a world wide reputation as
e most reliable packet TNC in the
orld -- many work 24 hours a day for
ars without a single failure!

Fully TAPR TNC-2 compatible,
HF and HF operation, free AC power
pply, new enchanced mailbox
pandable to 512K with auto/reverse
a1l forwarding, WeFA X mode lets
u print weather maps, optional
ug-in 2400/9600 baud modems,

SS interface, MFJ Host mode.

MFJ 'I‘NC/ Mu: Swﬂch

1-1272B
405

Switch between your TNC or
crophone by pushing a button!

Just plug pre-wired cables into
ur rig's mic connector and TNC.

Plug-in jumpers let you use nearly
y rig with 8 pin mic connector.
FJ-1272B, $34.95 /IMFJ/TAPR TNC2
nes; MEFJ-1272BX/PK-232;
FJ-1272BY V/IKAM VHFE/KPC3;
FJ-1272BYH/KAM HF Port;
FJ-1272BZ/PK-88, $39.95 each.
r & pin RJ45 modular phone jack re-
wce B with M in model number above.

Regeneruﬁve ltm l(if

J-8100K o &
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FI1-8100W € =EE T i

'O wired Build thls rE'gerrzera-

e shortwave receiver kit and listen to

ortwave signals from all over the

rld with just a 10 foot wire antenna.
Has RF stage, vernier reduction

ve, smooth regeneration, five bands.
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MF.I HF/VHF SWR Ana

high accuracy frequency counter .
signal generator . . . SWR Anafyzar'“

Measure antenna resonant
frequencies and 2:1 SWR bandwidths.
Adjust mobile antennas, antenna tuners
and matching networks in seconds.

Measure feedpoint resistance,
inductance, capacitance, resonant
frequency of tuned circuits,

MFJ-12788B Multi-Mode Data Controller
MF?SIEZ%hSISE your MET-LI78D Q T
%
transceiver and 299 “ . u ": &

computer to transmit and receive dlgllﬂl cununumcatmna' You'l

discover a whole new world of ham radio and communicate in ways
you never knew existed on our ham bands.

The world class MFJ-1278B Multi-Mode and MultiCom™
software is packed with features no other multi-mode gives you.

You get 10 digital modes . . . Packet, AMTOR, PACTOR (at no
extra cost), RTTY, ASCII, Navtex, Color SSTV, 16 Gray Level FAX,
CW and Memory Keyer plus an enchanced 32K Mailbox.

You'll have fun joining worldwide packet networks and exchanging
color SSTV pictures with your buddies around the world. You'll marvel
at full color FAX news photos as they come to life on your screen.
You'll see weather changes on highy detailed weather maps in all 16
gray levels. You'll eavesdrop on late breaking news as it happens on
RTTY. You'll enjoy error free HF QSOs on PACTOR and AMTOR and
receiving packet mail in an enchanced 32K mailbox. Want to copy
some CW? Just watch your screen.

MFJ-1289, $59.95, MultiCom™ software and cables.

MFJ halfwave verfical Antenna

6 bands: 40, 20, 15, 10, 6, 2 Meters . .
Dperate 6 bands -- 40, 20, 15, 10 6 MFI-1796

and 2 Meters --with this MFJ-1796 $190%

ground independent halfwave vertical

antenna! No radials or ground ever needed!

It's only 12 feet high and has a tiny 24 inch
footprint! You can mount it anywhere from ground i
level to the top of a tower -- on apartments, condos, '
small lots, even on motorhomes. Perfect for
vacations, field day, DX- pedition, camping.

Frequency selection is fully automatic -- all you do
is transmit. Its low angle of r:adfanan really reachs out
and brings in DX. Omni-directional. 1500 watts PEP.

Efficient end loading, no lossy traps. Entire length
is always radiating. Full size halfwave on 2 and 6
Meters. High power air-wound choke balun pian=
eliminates feedline radiation. Adjusting one band has aé
minimum effect on other bands. Add $20 s/h.
Easy to assemble -- you'll have it on the air in an afternoon.

MFJ's world famous 3 KW Ver.nl 'I'uner v

Here's why the MFJ- MFJ-989C e R S
089C is the finest 3 KW *340°
antenna tuner money can buy |

Two massive 250 pf <.
transmitting variable capacitors can |
handle amps of RF current and :
6000 RF volts. Logging scales. - P

Precision ball bearing roller inductor, three digit turns counter and
spinner knob give you exact inductance control for minimum SWR.

Lighted peak/average Cross-Needle SWR/Wattmeter has 200/2000
watt ranges. Super heavy duty current balun has two giant 2Y2 inch
powder iron toroid cores wound with Teflon® wire.

Six position ceramic antenna switch has extra large contacts. Flip
stand, dummy load, one year unconditional guarantee, aluminum cab-
inet, tough baked-on paint, locking compound on nuts/bolts, handles
3 KW PEP, 10V/5x4'/2x15 in. Meter lamp needs 12 volts. Add $13 s/h.

MEFEJ No Matter What™ Guarantee

MF]J’'s famous one year No Matter What™ unconditional
guarantee means we will repair or replace (at our option) your
MF]J product sold in this ad ne matter what for a full year.

CIRCLE 86 ON READER SERVICE CARD
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. No radials or ground i nm:wd /

- antenna for 144/440 MHz

MH

IyzerM

M. .. Read your antenna SWR from 1.8 to 170 MH? continuously . . . built-in

10 digit LCD frequency counter. . . smooth vernier tuning . . .
MFJ-249 handheld

Univeral SWR Analyzer™
lets you read your antenna
SWR from 1.8 to 170 MHz quickly and
easily without any other equipment!
Has built-in 10 digit LCD frequency
counter and smooth vernier tuning.
You get three instruments in one .

. RF transmission line velocity factor/
impedance/ loss. Test RF chokes,
transformers, baluns.

Use 8 AA cells or 110 VAC with

MEFJ-1312B, $12.95. 4x2'2x6Ys inches.

MFJ-209, $109.95, same as MFJ-

249 less frequency counter.

See free MF] catalog for complete

line of MFJ SWR Analyzers™,

Super Hi-Q Loop Anfenna
MFJ ITB E ﬁgq : r ;
$299°s .
Tiny 36 inch
diameter high

efficiency loop
antenna covers 10- 3[} =
MHz continuously e
with low SWR. Handles ESU wattq

Ideal for home installations where
space is limited-- apartments, condos,
small lots. Take on trips.

All welded construction.

Remote control has Automatic
Band Selection™, Cross-Needle SWR/
Wattmeter, No control cable needed.
Use batteries or 110 VAC. Add$20 s/h.

No ground or tuner needed.

MFJ-1782, $269.95, like MFJ-
1786 but remote control has only
slow/fast tune buttons.

Dual Band Mobile Ant.
Mobile Antenna for 144/440 MHz

MFJ dual
¢ MFJ-1724B

514'9!

band magne
mount mobile

has 19 inch stainless steel
radiator, low SWR. For
mobile rigs with SO-239
UHF connector and handie-talkies
with included BNC adapter.

5/8 Wave Mobile Ant.

g Ma.x;gum MFJ-1728/B
ain o5 |
Wave 2 Meter 24
magnet mount mobile anten-
na has stainless steel radia-
tor, 12 ft coax, low SWR. |
UHF mobile (MFJ-1728) or * -

BNC handie-talkie

(MFJ-1728B) connector.

5/8 Wave Ground Plnne
$19.95 gets B-lFJ 1750
you a 2 Meter 5/8° &
wave ground plane home
station antenna! You get
the highest gain of any
single element antenna, i
shunt fed matching, 55
ceramic insulators.
MFJ-1752, $19.95, for %
220 MHz.

‘ Free MFJ Cal'ging

Nearest Dealer/Orders: 800-647-1800
Technical Help: 800-647-TECH (8324)

* 1 year unconditional guarantee * 30 day money back
guarantee (less s/h) on orders from MF] + Free catalog

MF] ENTERPRISES, INC.
Box 494, Miss. State, MS 39762
(601) 323-5869; 8-4:30 CST, Mon-Fri.
FAX: (601)323- 6551 Add $6 s/

MF]J.. makm quali ﬁ ordable
nierprises, Inc.

Prices and spec:t'caum:s subject u:n ange L= 8




Patriot Gommunicatiﬂns N _— 5 Basic dishléy I-etS yuu- know

Technology introduces the PC- 1610“3 full fBElﬂ— | exactly where you are. ;
tured HF transceiver with built-in keyboard inter- ® Standard Display
face. Plug a standard IBM XT compatible keyboard Y 03510-T 0930 shm;vs RX/TXVFO
into a PC-1610 and instantly enjoy keyboard CW, j | freg’s, time and
RTTY (BAUDOT and ASCII) data communications. (5.035/10-R OO0 current memory
Incoming morse & RTTY data is decoded and dis-
played on the built-in LCD display. The PC-1610 W Send & Receive in:
offers the following features: CW / RTTY(BAUDOT) / ASCII
= il ; _ _
E;;]I_L:?af;'r keyboard interface (keyboard TNXEER SO 73 LR i
® 160-10M ham band coverage = <. Outgoing data
m USB/LSB/CW/FSK modes appears here
® 75W output power :
® Built in digital power/SWR meter = Store up to nine 256 ® Messages can be:
= DDS VFO with 1Hz step size character messages. edited, sent &
u Selectable variable speed/fixed 10Hz ste - R appended to out-
VFO tuning w : 4.035/0-T 0930 | going message
= iH-=i . . ; £
" 90 tunable memores 3>CANNED  MSGM | . FormatsEd
m 1 scratchnad mernory stored MSG’s here
B 9 (256 character) keyboard data buffers -
= Built-in 5-75 wpm IAMBIC keyer PC-_—1 610 = |HFXCVR| + |PC
B Built-in 2.4KHz, 1.8KHz, 500Hz, 200 Hz & e
RTTY filters |
® Notch filter ® The PC-1610 Performs the DATA CNTLR
® Select 1 of 3 antennas from front panel functions of an HF Trans- +
ceiver, Computer, Data
Specifications are subject to change without notice. Controller and Control O
" IBM XT Is & registerad trademerk of the IBM Corporation. Software all in one package. 0

The PC-1610 has too many features to adequately describe in one ad...
call or write for a detailed brochure—Major Credit Cards Accepted.
Designed and manufactured in the U.S.A.

alﬂ 0’ Phone: (516) 8626512 » Fax: (516) 862-6529

PATRIOT COMBRUNICATIONS TECHVOLOGY, NG, 7 Flowerfield M100, St. James NY 11780
CIRCLE 321 ON READER SERVICE CARD
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satellite on 137 MHz, It shows Hurricane Andrew as it approached Amazon River can be seen against the green background of the jun-
landfall near Florida. (Photo courtesy of Software Systems Con- gle. The white areas with red highlights indicate thunder cells that

sulting.)

Bearcat 100XL hand-held scanner with a
rubber duckie antenna. Of course, for best
results a good omnidirectional VHF an-
tenna is helpful. You don’t need a special
137 MHz antenna—any 2 meter omnidi-
rectional antenna will do because we are
not interested in transmitting and thus are
not too concerned with VSWR. A 2 meter
beam will also do well, but because the
beam is directional, you will have to con-
stantly aim the antenna at the satellite as
the satellite travels overhead.

The Russians also have a series of
weather satellites in the same 137 MHz
frequency band as NOAA and these are

“Knowing when to
listen is the key to
any capture of
satellite imagery.”

even easier to hear because they use a 7
watt VHF transmitter for their signal.
Knowing when to listen is the key to
any capture of satellite imagery. In the old
days before computers (1980s), to deter-
mine if a satellite was passing overhead 1
used to leave my Bearcat scanner running
with the squelch on and the volume
slightly turned up. When a satellite passed
over, the radio would unsquelch and the
loud 2400 Hz beeping of the passing
satellite would ring throughout the
house—usually just as the family was sit-
ting down for dinner. Technology has
fixed this problem—there are now over a
dozen brands of tracking programs avail-
able that graphically display on the screen
where all the weather satellites are located
at any point in time and, more important,
when the next one will be passing over
your QTH. Some of these programs are
available as shareware and others are pro-
grams for sale. | use InstaTrak sold by

form over the Amazon Rain Forest daily, contributing to the lush
growth there. (Photo courtesy of Software Systems Consulting. )
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Photo D. A colorized picture of the western United States showing atimospheric moisture as a
Sfunction of color. A legend is visible across the top of the display, but essentially the order of
colors is: black, blue, green, yellow, red, and white. This order of colors shows progressively
greater moisture content in the atmosphere. (Photo courtesy of Software Systems Consult-

mng.)
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Photo E. One of many systems availuble for easy weather fax reception. (Photo courtesy of
Quorum Communications, Inc.)
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AMSAT for $80; however, as with any
program, all the tracking programs
achieve the same goal—satellite orbit pre-
diction. The differences are in user inter-

face, presentation of the data, and bells

and whistles. One of the shareware pro-
grams, TRAKSAT, is available from the
following BBSs: Celestial at (513) 427-
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Photo G. A morning IR Meteosat shot taken when things were still

Photo F. Three-dimentional image of Hurricane Andrew taken from cool. Note the false color from software. (Photo courtesy of Multi-

NOAA-IIL. (Photo courtesy of Quorum Communications, Inc.)

0674, SatTrakers at (714) 590-4382 or
Quorum Communications, Inc. at (214)
915-0346.

The following table lists the currently
operating Russian and US weather satel-
lites:

POLAR Orbiters
NOAA-9: 137.62 MHz
NOAA-10: 137.50 MHz
NOAA-11: 137.62 MHz
NOAA-12: 137.50 MHz
METEOR 2-20: 137.85 MHz
METEOR 3-3: 137.40 MHz
METEOR 3-4: 137.30 MHz

Once you know when to listen, wait for
the familiar beeping sound to be faintly
heard in the static as the satellite riscs
above the horizon. When the signal gets
loud and strong enough to be noise-Iree,
start up the image capture program and
watch in awe. Line after line that the
satellite passes over will appear on the
computer screen. Each line represents a
swath about 2.800 km wide from ecast 1o
weslL. If it’s winter, you may see snow on
the ground in the imagery. or possibly ice
flows in rivers and large bodies of waler.

FAX.)

Summer reception will show the devel-
opment of thunderstorms, or differences
in vegetation cover and farm crop devel-
opment. |1 usually sit in endless fascina-
tion at the pictures that appear before me
on the computer screen.

VHF Radios for Weather Satellites

Many popular “police” scanner radios
are available from Uniden Bearcat, Radio
Shack and others. These cover the 136 to
137 MHz satellite band. If you use a scan-
ner receiver. the regular communications
IF bandwidth of the scanner is probably
not optimum. The ideal IF bandwidth of
your receiver needs to be about 42 kHz. A
widc bandwidth will mean the signal will
be weak and there may be too much back-
cround noise to see the picture. If the
bandwidth is too narrow, the white areas
of the picture may come out gray or noisy.

The March 1991 issue of 73 Magazine
has an article by John Hoots on page 12
with a description of modifications that
can be made to some scanners (0 improve
the IF bandwidth.

Another approach would be to use a
high quality VHF/UHF receiver, such as
the ICOM R7100 shown in the cover pho-

to. This rig works well and will even cor-
rect for doppler shift as the satellite
approaches and retreats.

Ready-made satellite receivers with the
correct IF bandwidth arc available from
several sources. These sources are:

Vanguard Labs, 196-23 Jamaica. Hollis
NY 11423; tel. (718) 468-2720.

Hamtronics, Inc., 65-D Moul Road,
Hilton NY 14468-9535; tel. (716) 392-
9430.

Quorum Communications, Inc.. 8304
Esters Blvd., Suite 850. Irving TX 75063:
tel. (214) 915-0256, fax (214) 915-0270.

Spectrum International, PO Box
1084, Concord MA 01742; tel. (508) 263-
2145.

PC Satellite Image Capture Cards

The audio from the earphone jack of
your scanner nceds to go to a weather
satellite facsimile card in your PC. The
software that comes with the PC card does
the rest. For best results you need a VGA
or SuperVGA monitor on the PC. That's
all there 1s to it!

Here are a few prices for various weath-
er facsimile PC cards:

A & A Engineering

2521 W. LaPalma, Unit K
Anaheim CA 92801

Te. (714) 952-2114

Fax (714) 952-3280

MultiFAX

143 Rollin Irish Road
Milton VT 05468

Tel. (802) 293-7006
Fax (802) 893-6859

OFS WeatherFAX
6404 Lakerest Ct.
Raleigh NC 27612
Tel. (919) 847-4545

Vendor Addresses:

Quorum Communications, Inc.
8304 Esters Blvd., Suite 850
Irving TX 75063

Tel. (214) 915-0256

Fax (214) 915-0270

Satellite Data Systems
P.O. Box 219
Cleveland MN 56017
Tel. (507) 931-4849

SSC/Software Systems Consuilting
150 Avenida Cabrillo, Suite C

San Clemente CA 92672

Tel. (714) 498-5784

Timestep (dist. by Spectrum International)

Tel. (508) 263-2145

Vanguard Electronics

Hollis NY 11423
Tel. (718) 468-2720

WeatherSat Ink
4821 Jessie Dr.
Apex NC 27502

Spectrum International
P.O. Box 1084
Concord MA 01742

196-23 Jamaica

Fax (919) 362-5822
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ORDER NOW 1-800 4 HOBBY KITS

= 2 Meters
* 223 MHz
= 440 MHz
= 6 Meters.

FX-50 kit (6 Meters) ...........
FX-223 kit (11/4 Meters) ...
CFX matching case set......

......... 514995 FX-14B6 kit (2 Meters)........cccccoveeveeveeeeeenen. 314995
a9 149,95 FX-440 Kit (3/4 Meters)....oocoovieiveeiiienninns ..5169.96
........... $24.95 FXM-1, ICOM/Yaesu style speaker mike .....$24.95

portable or mebile. The wide frequency coverage and programmable
repeater splits makes the FX the perfect rig for Amateur, CAP or MARS
applications. Packeteers really appreciate the dedicated packet port,
“TRUE-FM" signal and almost instant T/R switching, High speed packet?
...No problem. Twelve diode programmed channels, 5W RF output,

sensitive dual conversion receiver and proven EASY assembly. Why pay | Your choice of bands..............
more for a used foreign rig when you can have one AMERICAN MADE | Specify band: (QAMP-20, 30, 40, 80) 10 100 watts « CTS fone encoder » | KHz and extemal modulation.

ol althing case and knon s for thay araaole . SPeaker mike. Order | CQAMP Matching case set.....$12.95 | COM-3 2 Way Radio Service Monitor .......... $2995.00

our matching case and knob set for that pro look.

j 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 watts of output, allowing you lo hit the repeater’s full guieting
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
meter, as well as 220 MHz units, Both have all the features of the high-priced
boosters at a fraction of the cost.

PA-10 2 MTR POWER BOOSTER (10 X power gain)

b LT R T T T, | UL VRO SOl 289.95

PA-20 220 MHz POWER BOOSTER (B X power gain) Fully wired & tested........c.ccocevrerivncsceseresssesnns $689.95

QRP AMPLIFIER

For a slick little QRP boost, use one of

FANTASTIC the 20 Watt amplifiers. Needs only
1/2-2 watts of drive for full output,

FM TRANSCEIVERS linear for SSB. AM or CW operation,

- : : : ower MOSFETs for hi ieci
Ramsey breaks the price barrier on FM rigs! The FX is ideal for shack, En:;' r;,_,mﬁtage Tnf:’p*gg'; EEE;: }?;:EE
clean signal. Built-in T/R relay for | new lease program allows you fo own a COM-3 for less than
automatic switching, runs on 12-15 | £83.00a clax. Fealures « Direcl entry keyboard with programmable
VDC at 2-4 amps. Add our matching | memory

case set for a complete station look. uency'error deviation display + 0.1-10.000 pV output levels

2WAY RADIO
SERVICE

MONITOR

COM-3. the world's most popular
low-cost service monitor. For
shops big or small, the COM-3
delivers advanced capabilities
for a fantastic price—and our

dio & transmitter frequency counter = LED bar graph

$49.95 High receive sensitivity, less than 5 pV » 100 kHz to 999.9995
: MHz = Continuous frequency coverage = Transmil protection, up

20, 30, 40, 80M

best! These CW rigs are ideal

popular QRP XTAL included),

Your choice of bands

CW TRANSMITTERS

Join the fun on QRP! Thousands of |

these mini-rigs have been sold and
tons of DX contacts have been made.
Imagine working Eastern Europe with a |
$30 transmitter—that's ham radio at its

the receivers at right. They have two- |
position variable crystal control (one |

output and built-in antenna switch. | - b ol R
Runs on 12VDC. Add our matching set for well-fitted professional look.
case and knob set for a handsome finished logk.

(Specify band: QRP-20, 30. 40, or 80) ‘
Matching case knob set.CORP.......cc..coveeenen. CHR, Maiching case.........cccccveermiunerane . 5 -

i ‘QRP TRANSMITTERS/HAM RECEIVERS

e ﬁ" - s 20, 30, 40, BOM
s Gt All Mode RECEIVERS

{ Build your own mini ham station Sen-
sitive all-mode AM, CW, SSB receivers
use direct conversion design with
E 1 NEB02, IC as featured in QST and ARRL
¢ | handbooks. Very sensitive varactor
=% tuned over entire band. Plenty of
speaker volume. Runs on 8V baltery.
Very EASY to build, lots of fun and
educational—ideal for beginner or old
pro. New 30-page manual. Add the case

males to

one watt |

(Specify band: HR-20, HR-30, HR-40,
5 by e T LR PEBERE e

FOXHUNT HEADQUARTERS

Locate hidden or unknown transmitters fast. The Foxhound direction
finder connects fo the antenna and speaker jach on any radio receiver,
= AM or FM from 1 MHz to 1 GHz. The antenna (a pair of dipole
telescopic whips) s rotated until the Null meter shows a minimum. A
pair of LEDs indicate to turn Left or Right. The Foxhound is ideal fo use
B with a walkie-talkie, if you wish to transmit, go ahead, a built-in T/R
swilch senses any transmitted RF and switches itself out of circuit while
ou talk. It doesn't get any easier than this! We provide all parts except for a few feet of 1/2 inch
VC pipe avialable at any hardwar e store for a dollar or lwo. Add our matching case set for a
complete finished unit. Be the one with the answers, win those transmitter hunts and track down
those jammers, you'll do it all with your Foxhound.

Add some fun 1o your club events by having a transmitter hunt! Foxhunting is a craze sweeping the
nation, but many clubs are missing out on the action because they lack the expertise or lime to
develop heir own foxhunt transmilter. We set one of our most devious and sneaky engineers to the
task of designing an easy fo build and use, yel highly capable Foxhunt transmitler, A snazzy
microprocessor controller has both preset and programmable transmission characteristics allowin
you to easily set the difficulty level from "beginner” to “know-it-all™ The SiyFox, FHT-1, is crysta
controlled in the 2 meter band (crystal for 146.52 included) with a power oulput of 5 watls that is
adjusiable by the controller.The transmitter is programmed to 1D in CW or add our voice option if
you really want to aggravale the troops - "Ha ha, you can't find me!l” Join the fun, get rid of those
stuffy old meetings and picnics, have a foxhunt!

DF-1 Foxhound direction finder kit .......§59.95 CDF Matching case set for DF-1 ...512.95
FHT-1 SlyFox Foxhunt transmitter kit .$129.95 FHID-1 Voice 1D option.........c.c...... $29.95
CFHT Heavy duty metal matching case setfor FH T-1 ..o 92 9.95

PACKET RADIO

Two new versions are available for the Commodore 64 (P-64A. ~C (P-IBM). Easy as-
sembly NO TUNING". Includes FREE disk software, PC Board and Fun Luwumentation. Kit form,

PO i $99.95 PBM....................559.95 CASECPK.............512.95

lug it in, you still have the use
jack from your radio. Fils all

SM-1 Mini-Speaker mike,

Miniature
SPEAKER-MIKE Send perfect CW. Microprocessor keyer features 4 programmable

| Fits lcom,
Yaesu, Alinco,

| E:gﬁw%zgﬂ you'll go silent before the key! Includes built-in touch paddies or use

1 figs! Looking for your own. Easy assembly and matching case set available for a nice
4 a handy little : . :

Speaker-mike 1o | CW-700 Micro keyer kit.... $69.95 MK Matching case set.....$12.95
com p.“ m E.nt EW‘?WWT HEEEmhIEd GW'?ﬂDﬂnd case ...-.----,...---..-..---.,.,--1599195

your FX trans-

ceiver or other ACTIVE ANTENNA

ICOM  style

handie-talkie? | Cramped for space? Get longwire performance with this desktop
The Ramsey | antenna. Propery designed unit has dual HF and VHF circuitry and
SM-1 speaker-mike is a beauty.
wide by 2 1/2 inches high and has a handy clip | operation makes unit ideal for SWLs, traveling hams or scanner buffs
on the back so you can easily clip it to your | who need hotter reception. The matching case and knob set gives the
lapel or shirt. Its smal’ internal speaker isn't | unit a hundred doliar look!

going to break any eaidrums but is very clear | AA-7Kit.............. $24.95 Matching case & knobset, CAA .. §12.95

and has plenty of pop (0 be heard when wom.
There's even a jack on the mikemm when {t}u AIRCRAFT RECEIVER
p the speaker

Radio Shack,

ICOM, Yaesu, Alinco and Ramsey rigs. R I ,_l i

Fully assembled...............

CW KEYER

memories of up to 26 words each, lambic keying, dot-dash memory,
variable speed from 3-60 WPM, adjustable sidetone, keying to any ng
and fully RF] proof. EAROM memory keeps messages up to 100 years -

slation look.

t's anly 1 1/2" | built-in whip antenna, as well as extemal jack. RF gain control and 9V

STEREO FM SPEECH

TRANSMITTER SCRAMBLER

Run your own Stereo FM radio station! Descramble most scramble systems heard on

Transmits a stable signal in the 88-108 | YOUr scanner radio or sel up your own

\ scambled communication system over the
MHz FM broadcast band up 1o 1 mile. | hpone"or -adio Latest 3rd generation IC is

Detailed manual provides helpful info on | ;seq for fantastic audio quality - equivalent to
FCC regs, antenna ideas and range to | over 30 op-amps and mixers! Crystal
expect. Latest design features adjustable | controlled for crystal clear sound with a built-in
line level inputs, pre-emphasis and | 2 watt audic amp for direct radio hook-up. For
crystal controlled subcarrier. Connects to | Scramble systems, each user has a unit for full
any CD or tape player, mike mixer or duplex operation. Communicate in privacy with

4 . the 55-70. Add our case set for a fine
radio. Includes free tuning tool too! For a professional finish,

pro look add our matching case set with | §35.70 Scrambler /descramblerkit.$29.95

on-board whip antenna CSSD matching case set.............. $12.95
FM-10A Stereo transmitter kit ...$34.95 | S5-70WT Assembled
CFM Case.whip ant set............512.95 | SS-70 and case set ..........c.ccoeenvan 569.95

& Hear exciting aircraft
= communications—pick up planes
= up to 100 miles away! Receives

= 110-138 MHz AM air band,
smooth varactor tuning superhet

SHQHTWAVE with AGC, ceramic filter, adjustable squelch, excellent sensitivity and

HEtE|VEH lots of speaker volume. Runs on 9V battery. Great for air shows or

Fantastic receiver that captures the world | power gain, TW in, 8W out, 2W in, 16W

with just a 12" antenna! Can
MHz portion from 4-11

just hanging around the airport! New 30-page manual details pilot talk,
too. Add case set for “pro” look.

BT st s P Pty S e L S $24.95
MAICHING CRSO:BBE, AR ...coiiissssvive rnismummsssninmssinssasanisingsis $12.95

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 grandfathEr buill. Uses gEﬂUiﬂE Galena crymal and
battery and mike. Two seis of SMT | catwhisker. Several different types of radios are built,
parts EU[J'P!iE'd in case you are clumgf! iﬂ[:|l.ldil"lg standard AM broadcast, shortwave and
Terrific audio pick-up (pin drop at 5 ft) | even WW 11 foxhole style. To compare modern
and lransmil range of 300 . We include E-EI"I'?IIE'EI_I'F{! uctor dEtEE!ﬂFS. we include a diode Ifﬂ-l'
the battery (watch style), electret mike | comparison. No soldering required and we even give
and even a luning tool! Be a James E!'!!t'EFEﬁE IdEEJS. Radio for free, get it now before
Bond and leam SMT too! Clinton taxes it!

FM-5 Micro mike kit........... €19.95 | CS-1Crystalsetkit..............cccoivriiiiannns $198.95

2M
POWER AMP

Easy to build power amp has 8 times

receive any 2 | gut, 5W is for 40W out. Same amp as

MHz. True | featured in many ham magazine articles. ’
superhet, has smooth varactor tuning. | Complete with all parts, less case and T- MONTH S

AGC, RF gain control, plenty of speaker | R relay.

volume and runs on a

Fascinating Scout, school or club project,
provides hours of tun for even the most

serious DXer. For the car,

shortwave converter., Two switchable

bands {in 3-22 MHz range),

wide—tunable on your car radio dial. Add | easy to build, easy to use functional kits that
some interest to your drive home! can be used alone or as building blocks in

Shortwave receiver kit, SR1..

Shortwave converter kil. SC1

Matching case set for 5R1, CSR .. §12. timers, audio alarms, noise-makers and even
Matching case set for SCI, CSC ..512.95 | shocking kits' Call for our free catalogue!

gV battery. | PA-1, 40W pwr amp kit................534.95 ISSUE
TR-1, RF sensed T-R relay kit.....$11.95

DR. NI-CAD CONDITIONER/FAST CHARGER

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

DN-1 Dr. Ni-Cad conditioner/ffast charger Kit ...........ccccviiivensiniinnn s $49.95
CDN Matching Case SB1......ccrvverrrimeenrerenssrssssnsssssnsserensanssnnns Wil Ly venereene 8 12.95
DN-1WT Fully assembled Dr. Ni-Cad With CaSE........coocerieiicrieseirrsimressssseresnns $89.95

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

each 1 MHz | Ramsey carries a complete line of low cost,

520 95 | larger more complex designs. Mini-kits include
......... $27.95 | audio amps, tone decoders, VOX swilches,

TERMS: Salisfaction guaranteed. Examina for 10 days. If not pleased return in original form
for refund. Add 53.95 for shipping, handling and insurance. For foreign orders add 20% for
surface mail. COD (U.5. only) add $5.00. Orders under 520 add 53.00 NY residents add 73
sales tax. 90-day parts warranty on kit paris. 1-year paris & labor warranty on wired units.
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*Multifax 5250

*OFS WeatherFAX S$445
assembled
and tested:
5395 kit form

*Timestep ProSat $399

Salellite Data Systems $799

*Quorum Communications, Inc. S695

Check the ads in 73 Magazine or
WeatherSar Ink for features and ¢ther
available equipment. An example ol a
package deal is the one from Quorum
Communications. Inc. For $495 they have
a combination receiver and demodulator

point. After the initial thrill o’ pulling in
images live from space wears df. a whole
new world remains open for ecploration.
Temperature calibration of the iifrared im-
agery from these birds allows ycu to mea-
sure water temperatures. Color enhance-
ment of the temperature differences on the
PC screen will reveal the Gull Stream or
Labradorian current or where the best fish-
ing is. Several individuals have hunched
successful businesses marketing iea sur-
face temperature maps (o mariras and
commercial lsherman. In the months
ahead we hope to present many facets to
this fascinating hobby. Stay tuned!

card that plugs into your PC. The addition
of an omnidirectional VHF antenna is the
only other piece of equipment you need
(in addition to your compuicr).

Once you start pulling in satellite im-
agery on your computer screen you |l be
hopelessly addicted. The imagery changes
every day with the weather and seasons.
You may find yourself looking forward to
that next big snowstorm or hurricane so
you can have a bird’'s-eye view from the
comlfort of your shack. As with all hob-
bies. once you get hooked you start look-
ing for ways to do more and more.

Well, satellite imagery doesn’t disap-

chTELCD INDUSTRIES

rake Yobie! MAGNET
Ho MOUNT
Dual Band Mobile ' |

140 mhz, 440 mhz

or
Multi-Whip Mobile '
140 mhz, 220 mhz, 440 mhz |
150 Watt Power Rating |

Supplied with 121t of RG58 Coax
Choice of BNC or PL253 Connector

i

2 ]
A

i

1-800-634-4622
Qualiy products Made in the US.A

' COMTELCO INDUSTRIES INC. e
501 Mitchell Rd., Glendale His., IL 60139 DA
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Z'D ENGINEERING

Specialists in CATV Hardline Matchlnr_g
Transformers, Power Dividers and Related R.F.
Devices.

Built to fit 1/2, 3/4, and 7/8 inch hardline, or can
be custom buwilt for other sizes of hardiine and any
frequency between 50 MHz and 1.3 GHz. When
ordering. please include a 4 inch section of your

ha;ﬂlina and specify the design frequency you
need.

144 MHZ units are $34.95 per pair. 222 MHz,
440 MHz, 903 MHz and 1296 MHZz units are
$32.95 per pair.

Add S5.50 per pair UPS shipping (U.S. only).
Ohio residents add 5.5% sales tax.
Custom built prices on request,

ZD ENGINEERING

Paul H. Darwactor, W8ZD,
605 Balsley Avenue, Findlay, OH 45840
PHONE: 419-424-8765
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VHF UHF MICROWAVE

Transverters:
6 M, 2 M, 222 MHz, 70 cm, 802, 1296, 2304,
3456, 5760 MHz, 10 GHz

Receiving Converters:
1691 MHz, 2400 MHz
Antennas:
Loop Yagis 902 - 3456 MHz
Rutland Arrays Yagis: 6M - 70 cm
Low Noise Preamps and Kits:
144 MHz - 10 GHz
Linear Power Amps:
70 cm - 2304 MHz
Components. Cable. Antenna Relays
FREE Catalog Available

DOWN EAST MICROWAVE

Bill Olson W3HOQT I!

Handheld Power
Amplifier Kits

Ultra compact 2 meter linear
amplifier kits. 12-14 volt
operation, high gain with

TR switching

15 watt (14.5 dB gain) $60
30 watt (10 dB gain) $70

(510) 644-3779

FRB, 1442 Walnut St. #406
Berkeley, CA 94710
CIRCLE 253 ON READER SERVICE CARD

RR 1, Box 2310
Troy. ME 04887-9721 USA
Phone (2071948-3741
Fax (207)948-5157

[ “FIBERWHIPS” |

Mobile HF Antennas

MODELIMTR MHZ

HFA 8 S0.0540
ARIS500 HEATO 280297
12 24892499
S500KHZ T0O 1300 HFATS 2102145
17 18.1-188
MHZ. WITH BFO HFA20 140-14.38 |
AR1500. A 1000 HFA30 10.1-10.15
Channel Scanner with | ﬁ:g ;g'j g
500KHz to 1300 MHz
coverage, & no cutouts. C
10 search, 10 scan banks "ﬁfgi
lockout on search & 2R ; 11
search&store. VFO tuning : )
with AMFM/ WFM modes. $
With Ni-Cad batteries, Char, $449 1 7' 75 : 'I"
VHF Ant., and long wire EACH :
antenna, case & belt clip. Limited time offer, + $5.00 S&H ¢
not valid with any other specials. Only 5.95 S S T :
shipping & handling anywhere in the 48 or C.OD. : W
states. Call toll free and order this new unit! HEAVY-GAUGE -
NICKEL-CHROME .
— BRASS FITTINGS ’
250 WATTS POWER i g
A APPROX. 8' LENGTH "
=] AVAIL. IN BLACK g
CONMUNICATIONS ASA 7S 40 30 20 17 15 12 10 8
PO Box 3461

Call | e
1-800-445-7717 ]~

6975 Hillsdale Ct, Indianapolis IN 46250
317-842-7115 Fax 1-800-448-1084
CIRCLE 164 ON READER SERVICE CARD

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

in our continuing effort to present the best in ama-
teur radio leatlures and columns, we recognize the
need lo go directly o the source—you, the reader. Arti-
cles and columns are assigned feedback numbers,
which appear on each arficie/column and are also list-
ed here. These numbers comespond 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
lake a good, hard look al 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 exiension) 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 to the
editor while you're at it. You can also enter your QSL
in our QSL of the Month contest. All for the low, low
price of 29 cents!

Never Say Die

Letters

QRX

Getting Started With Satellite Imagery
Using the World's Most Accurate Frequency
Standard, Part 3

The TW-1 Cheap Digital Front Panel
Review: The CS-800

Review: The Ten-Tec Scout

The FOXBOX

The Commercial Radiotelephone
Operator License

11 RTTY Loop

12 Carr's Comer

13 Homing In

14 Hams with Class

15 QRP

16 Packet & Compulers

17 ATV

18 Above and Beyond

19 Ask Kaboom

20 73 International

21 Ham Help

22 Updaltes

23 Special Events

24 Dealer Directory

25 New Products

26 Barter 'n' Buy

27 Random Output

28 Propagation

oA WA -

O WO~ M

Slow Scan
Television

doesn’t have to be expensive anymore

Quality Color SSTV
is easy and affordable with Pasokon TV.

Pasokon TV $229.95

Send and receive all popular modes.
Hardware interface fits inside computer

new— SSTV Explorer $94.95

Small receive-only interface plugs into serial port.

Both require IBM PC/AT or compatible, ‘286 or betier CPU, color VGA
display, MS-DOS5. Prces include free shipping to U.S.A. Wrile or call

for complete delails,
Absolute Value Systems
115 Stedman St. #7

Chelmsford, MA 01824-1823
(508) 256-6907
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F TIE MM

Packet Rat?

' DON'T LET THE RATS NEST GET YOU! Does your Packet Nerwork s
ook ke 3 ra's nesd ol wires and Ccablbes " 1 the sower i YES, of you et ke e
oo kool casy masnbarssbdey and e lasinliry of 2 ocsl, onderty untalbawn Ben
you should send for our FREE cstakog woeday!

akit. $39 95 assenbled
Aatapters for DRSTor MF) TNCs are only $2.49 cach - specify

mmmmm further reduce the ral's nest by orpaniz -
g your connecuons, Ei jacks, fusad, rev. ¥
Fumpt;ﬁlm ﬂd?ﬁmﬂ“m p-mmumLi"wmm

The WircModem Adapter Set contiects up o6 THNCs via theirmodem
disconnect headers at high Lonnect servers (BBS, DX eic, ) direcily io the

network, Llseful & reliable. Complete ki, $12.95

THNC to Radio Cables - Kiis from 5199, assembled froom 57.99 10 $12.99,
Tekk KS-900 Power Supply w/TNC cable, sssembled, only $29 95,
EPROMSs and Sysop Manuals for TheWET & ROSE - Wrte for order form,

Please write for our free catalog. To order, send check or
MO, add 53 S/H, NJ address add 6% tax. All US orders
shipped 2-Day air! Your Satisfaction is Fully Guaranteed.

Amateur Networking Supply

18 Montvale MNew l-|-|_ \

I+- |"|_i:: =

1'..-.r { Mirce B
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VOX CONTROLLER

SECOND GENERATION

next generalion YOX controller with adj vox
sensitivily, tmers and CWID. Operate YOX
with no intemal connections to your radios
or COR for more demanding syslems.

BC-2I w/ CWID & enclosure.....$89.95
Add DTMF rmt control, patch and outpuls to
control other equipment fo the 3C-21.

BC-2R adds rmt ctrl and paitch..,.$79.95

DTMF decoder Boards for every need
BTD-8C has 8 latched, rmt toll-restriction,
LiTZ, IC sockels & more ...................599.95

BTD-8M momentary outputs.................. $79.95
BTD-8A...$69.95  Orig BC-1...$34.95

Box Products, Inc Orders 800-854-2426
P.O. Box 57 Info Y01-968-5416

Lexangton, TN 38351 add 3400S & H

X-BAND TRANSMITTER

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

Complete Assembled System....

Parts & Instruction Kit ... i
Plus $2.00 Shrppmg and Handr'ing

INNOTEK Inc.

P.0. Box 80096, Fort Wayne, IN 46898
(219) 489-1711

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

.. $39.00
- $29.00
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CABLE X-PEFITS INC.

00 VUP 500 fi
FLEXIBLE !HEIHEET BURIAL JACKET ....... S62m S5im
8913 EQUAL UV RESISTANT JACKET ........... 44Mm _40Mm
RG 213U MIL-SPECDIRECT BURIAL JACKET.. .34m .32m
ARG &U FOAM 5% . J0m 2am
AGMINIBXBLKor CLRUVJACKET. ... .1&m .1am
ARG 11U FOAM MIL-SPEC - JA2M  A0m
RG 214/U—MIL SPEC 1.50M 1.30M
RG 1428/U—MIL SPEC 1.30m 10m
ROTOR CABLE
CAR0 STODUTY 28622 UVJACKET .. 20m .1am
CAOOHVYDUTY 2NG-GR0UVJACKET .. 34m 2om
18GA &/C GRAY JACKET A5 1am
18GA 7/C GRAY JACKET . Jam  .aém
ANTENNA WIRE
14GA 168 STR SUPER-FLEX UNINSULATED.... .12m .iom
T4GA 7/22 H.D B.C UNINSULATED bam O0tm

14 GA SOLID “COPPERWELD" UNINSULATED.. orm
12GA 19 STR FLEXIBLE BC UNINSULATED ....... .11m  .i10m

BALUNS PRICE
W2AU 1:1 or 4:1 BLN 1.8-30MHz TRNSFRM...............522 50/ea
W2DU 1:1 BLN 1.8-30MHz CRRNT S— .
40780 METER ANTENMA KIT ... §79.85/ea
TRAPS 10-40 MTR.. - §42.95/pr
CENTERINSULATDR ... i, $9.95/ea 1
DAC ROPE DBL BFIIJE"'IE‘M?T'#EIEEI ......................... $12.00M00M
10 GA 2/C RED/BLK 25ft -§9.00/ea...12 GA RED/BLK 251 - $6.00/ea
1/2° BRAID 254t - 510.00/ea.............c.......... 1" BRAID 25ft - $17.50/ea
450 OHM LADDER LINE 18GA SOLID CW...........cccovmnes $12.00/1001t

MORE ITEMS STOCKED INCLUDING CONNECTORS & ANTENNAS
CABLE & WIRE CUT TO YOUR SPECIFIC LENGTH!

ORDERS ONLY: 800-828-3340

TECH INFO: 708-506-1886

113 McHenry Rd., Suite 240
Buffalo Grove, IL 60089-1797
For Compiete Literature Mail SASE

Built with pride & sold worldwide ~ FLYTECRAFT™ UsA

The FLYTECRAFT™ SFX Line of Monoband
Vertical HF Antennas

For those who demand a high-
efficiency antenna where height
and space are cnitical factors, the
FLYTECRAFT = SFX hine 1s ideal.
oBu models for 80, 40, 30,
20,17,15, 12 & 10 meters. Each
only 9 fi. tall (10 meter is slightly
shorier.) e Precision-wound full
length helix gives incredible DX
performance. o Unobtrusive —
Perfect for antenna restricted
areas, o Instant set-up and tear
down, or leave up permanently.

e Top whip adjusts for low SWR
point. « Uses 2 shortened tuned
radials with FLYTECRAFT ™
RADIALCOILLS ™ (10 meter uses 3).
FLYTECRAFT * SFX Monobanders
are in daily use around the world.

SFX 80 ~$79.95 40, 30, 20, 17, 15, 12 ~ $69.95 eca.
10 ~ $59.95 Add $6.50 s/h, Cont. U.S.

Satisfaction Guaranieed Send Check/ § Order
VISA/MC PHONE ORDERS |to: FLYTECRAFT

P.O. Box 3141 |

M-F 9A-5P (PT) B0S-583-8173 CA 93093

CIRCLE 118 ON READER SERVICE CARD

Is Your
Shack Grounded?

Ground It

Solid Copper Buss Stainless Steel Hardware
Grounding Stud Every 6 inches
Top or Back Installation

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

+85.00S&H 2 ft.....$11.95 | Custom
Mail check/money orderto: 3¢, . $16.95 | Lengths
J.M.S. 4 f1.....$21.95 |[Avwiate
Ave., R
Stamiors, 1 66007 oJ. Martin Systems

CIRCLE 26 ON READER SERVICE CARD
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Number 5 on your Feedback card

Using the World’s Most
Accurate Frequency Standard,

Part 3

Building a good secondary frequency standard.

good frequency standard is an impor-

ltant piece of test equipment for any
shack. With a little effort, you can build a
unit that is 10 or 100 times more accurate
than the oscillators found in most frequency
counlers.

Crystals are variable devices. They must
be used with care to operate correctly. The
main problem with an oscillator is drift,
which is caused by many things:

I. Crystal aging

2. Temperature change

3. Varying drive levels

4. Oscillator component variations
5. Circuit loading changes

6. Power supply variation

All these variables must be kept to a mini-
mum to end up with a stable oscillator. Most
ol these items have been discussed in detail
in other articles and 1 recommend that you
read as many as you can of the references at
the end of this article. The frequency stan-
dard described here has been designed to
keep these variations to a minimum.

There are two ways (0 mimimize the tem-
perature drift problem. You can use a circuit
with temperature compensating components
that have the opposite temperature coefTi-
cient of the crystal (a TXCO): or you can

Photo A. A view of the frequency standard front panel.
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use a standard circuit and just keep the crys-
tal and the oscillator at a constant tempera-
ture. which is far easier. Just holding a crys-
tal at a constant temperature 15 not quite
good enough either. The temperature must
be set at the upper turning point to be the
most stable.

As a crystal 1s heated up above room tem-

“Crystals always age,
meaning that the frequency
will naturally change with
use even though everything
else remains constant.”

perature. its frequency decreases. The rate it
decrcases depends on how the crystal was
cut. As the temperature increases the fre-
quency eventually stops decreasing, then be-
gins to go up. This leveling out area is called
the rurming point and this is where the crys-
tal should be opcrated.

Crystals always age, meaning that the fre-
quency will naturally change with use even
though everything else remains constant.
Aging is said to decrease logarithmically

with time and will eventually drop off to a
low rate of a few parts per million per year
or less. Aging can be kept to a minimum by
using the lowest crystal drive current possi-
ble. The most efficient way to control drive
is with an AGC circuit. That way the circuit
gain is initially high to start oscillation, but
then is reduced to a level just high enough to
maintain oscillation.

The Oscillator Circuit

If you read the references listed below you
will find out that there are dozens of oscilla-
tor circuits, all claiming to have some advan-
tage over another. The oscillator 1 chose is
similar to the Goral circuit, which is a vana-
tion of the Colpitts circuit. The Goral circuit
adds a follower (Q2) which provides power
gain. This permits using much larger values
for the capacitors, C1 and C2, which reduces
driflt caused by minor variations in these
component values with temperature change.
It also reduces any capacitance effect caused
by the oscillator device. (Q1) itself.

The main difference between my oscilla-
tor and the Goral circuit is the use of ampli-
fied AGC to control the drive level, rather
than the simple scheme used in the original
Goral circuit. The negative AGC voltage
(typically -2 volis) is applied to the gate of

resistors,

Photo B. A view from the rear showing the shelf and thermos bottle.
Note the power transistors, voltage regulators, and outer oven heater
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Parts List, Figure 1

All resistors 1/4 watt.

Desig. Value/Type Digi-Key Part No.

ci2 330 pF DK P4806

C3-13 0.01 uF DK P4513

C14 10 uF DK P807

C15,16 10 pF DK P4837

C17 3-40 pF Trim. DK SG3008

D4 1N4001

D1-3 1N914

a1 MPF102

Q2,5-8 2N2222

Q3 MPS2907 or 2N3906

R1 10k 10-turn pot DK 73JA103-ND

Dial for R1 DK 316-11CS-ND

R2,27,28 100k

R3 3.3k

R4,6,7,18,21 1k

R5,12,19,20 560 ohms

R8.13,29 56Kk

R9,14 .22 4.7k

R10,15 15k

R11 100 ohms

R16,23 680 ohms

R17.25 47 ohms

R24 820 ohms

R26 10k

X1 1 MHz crystal from Jan Crystals. Specify HC6-U holder,
32 pF parallel load capacitance, 0.001% 55 degrees C
operating temperalure.

X1 Socket Jan Crystals type CE-1.

Q1. With this circuit. crystal drive is reduced
to less than 10 microwatts (less than 1/100
of what it would be without AGC).

Q3 is an additional follower to isolate the
following stages from the oscillator itself.
Because of AGC action, the DC level on the
emitter of Q2 operates near ground, so Q3
must be a PNP device to provide proper DC
operation,

Q4 and Q5 are high-gain amplifiers and
follower Q6 provides a low source
impedance for the AGC detector circuit, DI
and D2. Q7 and Q8 provide a TTL-compati-
ble output signal. The output is a nearly
symmetrical 5 volt square wave.

D4 and C16 perform as a variable capaci-
tance diode to allow electrical fine-tuning of
the oscillator frequency. The control voltage

Photo C. Detail of the inner oven heater assembly. Note the heater
resistors, crystal, and thermistor. The assembly is mounted to the top
of the thermos bottle and to the end of the oscillator board prototype.

is provided by the divider consisting of R26
and R1. R1 is a 10-turn precision pot with a
counter dial. mounted on the front panel of
the unit. Increasing the resistance of R1 in-
creases the frequency. Although the adjust-
ment is somewhat nonlinear, the tuning rate
1s roughly one part in 10 per turn.

The Ovens

To be effective, the crystal and oscillator
must be kept at a constant temperature, as
said before. This means they must not be af-
fected by changes in the surrounding envi-
ronment. While testing my original oven
unit, which housed everything in a minibox,
I noticed that even a few degrees change in
room temperature affected frequency. 1 fi-
nally decided that the best and most easily

%

PR e Wl %7

k
]
P
:

available housing for this unit would be a
thermos bottle. The model I chose is the
one-pint Food Jar model 7221. The top cup
is not used.

The oscillator circuit is housed inside the
thermos bottle and the oven heater consists
of four 10 ohm 10 watt resistors (Figure 2,
R26-29). Tempcrature control is provided by
a thermistor (Figure 2. RT1) which is con-
nected to the bridge circuit of Figure 2.

Even with the use of the thermos bottle
housing and the proportional control
scheme, outside temperature changes can
still affect the inner temperature. This is
solved by a second outer oven which is also
proportionally controlled. The housing for
the entire unit consists of a 3/4"-thick parti-
cle board box attached to the back of a 12"-
high relay rack panel. The box dimensions
are: 14" wide by 10" high by 10" deep. The
inner surface of the front panel is lined with
styrofoam insulation. The thermos bottle is

“To be effective,
the crystal and oscillator
must be kept at a constant
temperature.”

fastened by its handle to a shelf which fas-
tens 1o the rear panel.

Some of the oven control components
(Q3, Q4, IC4, IC5, and associated compo-
nents) are mounted on a 3" by 7" metal plate
that is fastened to the rear panel. Resistors
R30-33 mount on terminal strips on the shelf
in front of the thermos bottle. (See¢ photos.)
Front panel connections to the frequency
control pot and the meter selector switch are
made through an 8-pin Cinch-Jones connec-
tor. A connector assembly is also used on
the cabling from the thermos bottle so it can
be easily disconnected and removed. Power
and the | MHz output are connected to a
barrier strip on the rear panel. If you use an
external meter rather than an internal one as
I did, you will need a larger barrier strip than
one with only four screws.

Photo D. Looking inside the box. (Photos by WBYDOF,)

73 Amateur Radio Today » March, 1984 21



005
£ZH
5 4 Taf ik =
pLD =21 ZZH 3
i g g Jf -4
H — 0l Ag+
Of
. Qec 213 =k MO0l
LZH + fi
w1 S
& 9, 0Lt LlY
B =

—r g8LY
o ML
£EH Zed 10’ 0zZ4d
I VWAW WVWAW 012 AR g g
ysel Mot ¢D Ml
swyo ol '®
vD O rEY
—\WWTWAWY
6L4d
LEH 0eH
M9°S
1918 oL @ WW gLy
MO08L = - zZld
sZH
005 ?
LI
A+
AL
OLH
" et S i O |
3 1 3 =
2 022 01
B O
a =T
— I_ Ml
624 gzy 10" aH
yoez motl WW  WW €0 |
swyg 01 0 O
e VY VY VYV Vo § =
LY
lZH 9zH
1313 oL | K.K/\/\l aND o
g1l )
Fed uj 0L J03e||12s0
hnp|/0 92 0] i1amod
r
AB+ 5

Figure 2. Oven control.

22 73 Amateur Radio Today = March, 1994




Q3 and Q4 can be directly mounted to the
aluminum panel in back since the collectors
are at ground, but IC4 and IC5 must be insu-
lated from the panel. I chose to mount them
on individual heat sinks which are insulated
from the panel with plastic hardware.

The thermos bottle is prepared by screw-
ing in the stopper fairly tightly. The bottom
ol the unit will be the side of the bottle with
the handle. This will be screwed to the bot-
tom of the shelf. Mark the top edge of
the stopper with a marking pen. then remove
iL.

The inner heater and crystal assembly is
constructed on a 2"-square piece of alu-
minum. This is mounted on the blank end of
the oscillator board
with three small
screws and nuts.
The crystal socket
mounts near the
center of the alu-
minum with a small
“L"” bracket so the
crystal is centered on the aluminum. On the
end of the bracket, drill the board and the
aluminum plate to mount two small L brack-
ets which will mount the board assembly to
the back of the bottle stopper. Using epoxy
cement, glue two of the 10 ohm resistors
along the outer edge of the aluminum plate.
Then glue the other two resistors on top of
these. Apply 8 1o 9 volts DC 1o the oscillator
circuit to make sure it and the crystal are
operational. Then glue the thermistor (RT1)
to the top surface of the crystal. Use sheet
metal screws to mount the oscillator board
L brackets to the boittle stopper. Make sure
you position the board so it will fit into the
bottle and be sure the top side of the board
is towards the top mark you made on the

stopper.

Parts List, Figure 2

All resistors 1/4 watt unless otherwise specified.
Desig. Value/Type Digi-Key/Radio Shack No.
C1.23.9.10,14 0.01 uF DK P4513
C4-8,11,12 10 uF DK P807
C13 100 uF DK P833
01,2 MPS2907 or 2N3906
Q3.4 MJEF34 RS 276-2027
IC1,2 LM 1458 RS 276-038
IC3-5 LM 317-T RS 276-1778
LED1 2 volt panel LED RS 276-018
LED2,3 2 volt LED RS 276-046
RT1,2 Thermistor RS 271-110
R1.3,14,15 100k
R2.4,8,10,20,22 34 1k
R5,17 1 meg
RE.18 470 ohms
R7.,19 47 ohms
R9,12.21 220 ohms
R11.23 500 ohm pot DK 36C52
R13 1.2k
R16 5.6k
R24 .25 180k
R26-33 10 ohm 10 walt DK 10W-10 or

RS 271-132
Heat sink for IC3 RS 276-1363
IC socket for IC1,2 RS 276-1935

Tests and Setup

All connections should be made except to
the oven resistors and R1. Connect a pair of
wires to R1 using the two terminals that in-
crease in resistance as the pot is turned
clockwise. This way the resistance of R1 can
be read directly from the counter dial.

Temporarily connect the pot to the control
board in place of RX1. Ground the frequen-
cy control lead of the oscillator circuit (Fig-
ure 1, point F). With the oscillator out of the
bottle, apply power to the unit. Connect a
frequency counter to the oscillator output.
This counter should be warmed up for at
least 30 minutes in a stable temperature en-
vironment and its time base should be as

“Even with the use of the thermos bottle housing
and the proportional control scheme, outside temperature
changes can still affect the inner temperature.”

close as possible to its correct frequency. Set
the counter for a gate time of 10 seconds so
you can read to the nearest 1/10 Hz.

Adjust CI7 on the oscillator board for a
frequency of 1,000,020 Hz. Turn off the
power and install the oscillator inside the
thermos bottle. Connect the inner oven leads
to Q3 and IC4. Connect a DC voltmeter to
the output of IC4. Turn on the power and ad-
just R11 for 9.5 volts. Connect the voltmeter
to the emitter of Q3 to monitor the oven
voliage.

The following procedure will determine
the crystal turning point temperature and
may take several hours. Set R1 to 2k and
wait until the voltage across the oven stabi-
lizes. Then note the frequency. Decrease the
pot resistance in 100 ohm steps. waiting for

temperature slabilization each time, and note
the frequency. Repeat this procedure until at
some point the frequency will begin to in-
crease rather than decrease. Reset the pot to
the resistance where you obtained the lowest
frequency. You have now found the tuming
point. Do not be surpriscd if you must have
the oven temperature as high as 80 degrees
C. Even though you specify a 55-degree
crystal temperature, the actual turning point
may be much higher than this.

The frequency should read between
999.992 and 999,998 kHz. If it does, you are
OK. If not, note the exact frequency and turn
off power. Remove the oscillator from the
bottle and let it stabilize to room tempera-
ture. Then reapply power and adjust C17 to
increase or decrease the frequency by the
amount it was off from 999,995 kHz.

Disconnect the pot from the oven control
board and install a fixed resistor (or resis-
tors) of the same value as the pot for RX1.
Now connect the pot as R1 to the oscillator
board. With the inner oven at normal tem-
perature, you should now be able to adjust
R1 for exactly | MHz.

Connect the outer oven resistors to Q4
and IC5. Connect the voltmeler to the output
of IC5 and adjust R23 for 9.5 volts. RT2 and
R16 will set the outer oven temperature to
between 40 and 45 degrees C.

The thermistors and the temperature set
resistors (RX1 and R16) are connected to a
bridge circuit which is powered by the 6 and
8 volt supplies. This low voltage across the
bridge prevents the current from heating the
thermistors by the bridge source. The DC
output from the bridge is amplified by
1,000. When the oven is cold, The amplifier
outputs are near ground. Because of this and
the 2 volt drop across LED2 and 3, driver
transistors Q1 and 2 are turned on, which
turns on Q3 and 4. When the temperature set
point is reached the amplifier output swings
positive, which forward biases the LED and
turns off the oven con-
trol transistors. Al nor-
mal operating temper-
ature, the inner oven
voltage will run
around 4 volts and will
vary slightly as slight
corrections are made.

The entire unit should be continuously
powered from a 12 volt battery which is kept
charged with a trickle charger to maintain
battery voltage. In the event of a power fail-
ure, the battery will keep the unit operational
down to the point where the battery reaches
11 volts.

R24 and 25 are used to monitor the oven
voltages with a 50 microamp meter. This can
be the same meter that is used for the
WWYVB receiver and the digital comparator
units.

The output of the oscillator is connected
to the 1 MHz input of the comparator and
R1 is used to adjust the frequency for mini-
mum phase shift compared to the WWVB
signal. The oscillator output can also drive
other devices up to the point where it is
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loaded down too much. If necessary, you
can buffer the output by using a CMOS hex

References:

3. *Quartz Crystal Resonators.” Ham Ra-
dio, February 1986, page 8).

inverter or buffer to obtain six independent
outputs.
With a stable operating environment for

the crystal oscillator, an accuracy of one part
in 102 or better can be obtained. 73]

1. “High Stability Crystal Oscillator,” 4. “Quartz Crystals—Gems for Frequency
Ham Radio, October 1974, page 36. Control,” Ham Radio, February 1979, page
2. “An Experimental Frequency Stan- 37.
dard Using ICs.,” QST, September 1974, 5. “Survey of Crystal Oscillators,” Ham
page 14, Radio, March 1976, page 10.
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Figure 3. Parts placement and PC board pattern: a) 1 MH: oscillator; b) oven control. The set of both drilled and etched PC boards is avail-
able for 38 plus $1.50 § & H per order from FAR Circuits, 18N640 Field Court, Dundee, [L 60118.
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ASTRON Irvi:a?CA 92718

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

ASTRON POWER SUPPLIES

* HEAVY DUTY = HIGH QUALITY = RUGGED » RELIABLE

SPECIAL FEATURES PERFORMANCE SPECIFICATIONS

» SOLID STATE ELECTRONICALLY REGULATED « INPUT VOLTAGE: 105-125 VAC

» FOLD-BACK CURRENT LIMITING Protects Power Supply e QUTPUT VOLTAGE: 13.8 VDC * 0.05 volts
from excessive current & continuous shorted output (Internally Adjustable: 11-15 VDC)

« CROWBAR OVER VOLTAGE PROTECTION on all Models * RIPPLE Less than 5mv peak to peak (full load &
except RS-JA, RS-4A, RS-DA, RS-4L, RS-5L low line)

* MAINTAIN REGULATION & LOW RIPPLE at low line input = All units available in 220 VAC input voltage
Voltage (except for SL-11A)

e HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE

« THREE CONDUCTOR POWER CORD except for RS-3A

* ONE YEAR WARRANTY = MADE IN U.S.A.

MODEL VS-50M

* LOW PROFILE POWER SUPPLY

Sl’ SE Calors Continuous ICS* Sizlillll'
MODEL Gray Black Duty [Amps) {Amps) HxW=x
SL-11A B o 7 11 2% = T = 9%
SL-11R B 7 11 Zhx7 =9%
SL-11S « 7 n 2% = M= 9%
SL-11R-RA . 7 11 $h=7 =9%
RS-L SERIES * POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
Continuous IC8* Size [IIIII Shippi
MODEL Duly (Amps]  (Amps) Hx W x Wt (lbs)
RS-4L 3 4 32 x 6% x 7Y ]
RS-5L 4 5 32 % 6% = TV |
* 19" RACK MOUNT POWER SUPPLIES
RM SERIES Continuous ICS* Size (IN) Shippin
— MODEL Duly (Amps) (Amps) HxWxD WL (Ibs.
¥ L0 RAM-12A 9 12 5% x 19 x 8% 16
AM-35A 25 335 5% x 19 x 12 38
AM-50A 37 a0 5% x 19 x 12% 30
RM-60A 50 29 7 %19 % 12% 60
* Separate Volt and Amp Meters
RM-12M 9 12 S x 19 xB'% 16
RM-35M 25 35 5% x 19 x 12% 38
RM-50M 37 50 5% x 19 x 12% 50
MODEL RM-35M RM-60M 50 55 7Tx19x12% 60
Colors Continuous ICS* Size [IN) Shipping
RS-A SERIES MODEL Gray  Bilack Duty (Amps) (Amps) HxWxD Wi, [Ibs.)
RS-3A . 2.5 3 3 x 4% x 5% 4
RS-4A . . 3 4 J% x 6% x9 2
RS-5A - 4 5 3% x 6% xX T% 7
RS-7A . . 5 7 J% x 6% x9 9
RS-7B - : 5 7 4 x 7% X 10% 10
RS-10A . . 1.9 10 4 x 7% x 10% 11
RS-12A . . 9 12 4% x 8 x 9 13
RS-12B . 9 12 4 x 7% x 10% 13
RS-20A . . 16 20 5x9x10% 18
RS-35A . . 25 35 5xX 11 x 11 27
. X 13% X
MODEL RS-7A RS 708 . 3 % 6 x 13% X 12% p
Continwous ICS" Size [IN) Shipping
HS-M SEHIES MODEL Duty [Amps) (Amps) HxWxD Wi [lbs.)
aie * Switchable voit and Amp meter
R RS-12M E 12 4% x8x9 13
- « Separate volt and Amp meters
RS-20M 16 20 5x9x10% 18
| RS-35M 25 35 aX 11 x1 27
RS-50M 37 50 6 x 13% x 11 46
| MODEL RS-35M RS-70M 57 70 6 x 13% x 12% 48
il - » Separate Volt and Amp Meters = Output Voltage adjustable from 2-15 volts ® Current limit adjustable from 1.5 amps
VS-M AND VRM-M SERIES ot
oI T Continuous ICS° Size [IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wi. (Ibs.)
e @13.8VDC @10vDC @5VvDC @13.8V
Vs-12M 9 5 2 12 4% xB8x9 13
VS-20M 16 9 4 20 ax9x10% 20
VS-35M 25 15 7 35 5x 11 x 11 29
I VS-50M 37 22 10 50 6 x 13% x 11 46
» Variable rack mount power supplies
VRM-35M 25 15 7 35 5% x 19 x 12% 38
MODEL VS-35M VRM-50M 7 22 10 20 o¥ X 19 X 12% 50
RS-S SERIES ® Bt in speser Colors Continweus = Size (IN) Shipping
MODEL Bray  Black Duty [Amps) Amps HxWxD WL [lbs.)
RS-7S . . 5 7 4 X 7% x 10% 10
RS-10S . . 79 10 4 X T% x 10% 12
R5-125 . . 9 12 4% x 8 x9 13
RS-20S g E 16 20 5% 9 x 10% 18
MODEL RS-125 SL-11S o E [ 1 2% X s x 9% 12

"ICS—Intermittent Communication Service (50% Duty Cycle Smin. on 5 min. off)
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Number 6 on your Feedback card

The TW-1 Cheap Digital
KFront Panel

Easy thumbwheel tuning for the Techno-Whizzy 1.

ay back in the December 1992 issue we

built a Direct Digital Synthesis (DDS)
HF CW Transmitter called the Techno-
Whizzy 1. It was quite a mfty gizmo, but it
had a few limitations. One of the most annoy-
ing was that the frequencies were hardwired
in, using diodes for 11 “channels” with one
“channel” being set, in binary, via dip switch-
es. This limited you to only 12 different fre-
quencies, with no easy way to go “up 107 if
“your” frequency was in use.

Using diodes, however, did have one big
advantage—it was cheap. Doing a real front
panel with keypad input, LCD display. tuning
knob, memories and so forth is a moderately
expensive proposition. It will give you the
most leatures, but it will cost about $150.

While Victor Morin VETABC was solving
this shortcoming one way (see his article,
“Computer Control for your Direct Digital
Synthesis VFO.” 73 Amateur Radio Today,
Fcbruary 1994), 1 was working at another
solution.

What | wanted was something small, sim-
ple and portable. It should add little to the
power consumption, but give me the freedom
to change to whatever frequency | wanted
without needing to carry a whole PC along.

Mix three parts frustration with one part
inspiration and you get the TW-1 Cheap Dig-

by John Welch NSJZW

ital Front Panel. It doesn’t have all the bells
and whistles that a real radio would have, but
then again it doesn’t cost an arm and a leg ei-
ther. It’s simple to build, uses parts that are
readily available on the surplus market
(cheap), and requires no adjustments. Just
plug it in and it works!

The TW-1 Cheap Digital Front Panel uses
thumbwheel switches as the display and input
device. Using the most common scheme for a
look-up table would not have worked well,
due to the number of output bits (23) and the
large number of address lines (26). This
would have required several megabytes of
EPROMS and a board about a foot square.
Not good enough!

A massive brain-hiccup got me thinking—
I could make it run to 21.50 MHz in 10 kHz
steps using three 27C256s, since that was on-
ly 14 bits of address and 23 bits of data out. |
could go from O to 9990 Hz in 10 Hz steps
using 12 address bits, which meant another
two 27C256s. By adding the outputs, | would
get the correct frequency input to the TW-1
for a fraction of the cost! And so it was done.

How It Works

By now, the power supply section should
be pretty familiar stuff: +12 comes in JI,

through diode D1 (to prevent damage in case

you plug the unit in backwards), past an anti-
ripple cap (Cl), through the three-terminal 5
volt regulator Ul and past another anti-noise
anti-ripple filter cap (C2). Diode D2 is there
as a safety feature—if you're driving an in-
ductive load this prevents the power-off spike
from blowing up the voltage regulator.

The frequency is selected on the thumb-
wheel switches, SW-1 through SW-7. SW-1
through SW-4 (a block marked Ul3 on the
schematic) control the high-position
EPROMS and SW-5 through SW-7 (U14)
control the low-position EPROMS. This al-
lows setting the frequency in 10 Hz steps
from 0 to 21.5 MHz (the upper limit on the
TW-1 VFO board).

The thumbwheel switches are connected to
the address lines of the EPROMS, at the junc-
tion of the pull-up resistors and the EPROMs.
On the EPROMS, the address lines are pulled
o +5 volts by resistors (RP1 and RP2). The
thumbwheel switches pull some of these lines
to ground, based on the swilch settings.

The EPROMS form a look-up table: the
output of the EPROMS are the binary settings
to the TW-1 VFO board needed to make it
run on the frequency you've selected at the
swilches. There are five EPROMS, with each
PROM giving a portion of the 23 data bits
needed.
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Photo A. The completed board.

Photo B. The new board connected 1o the TW-1 DDS board.



Explore The World of Quorum Wefax

Wefax Explorer

Integrated Wefax / APT Receiver and Scan
Converter with Qfax software.

$695.00 complete

shipping and taxes not included

The Best Price / Performance. Period!

Constructa Wefax / APT reception system from individual component receivers, scan converters and image processing software
and you’ll spend more money for fewer features, poorer performance, no automation and a jungle of wires. With the Wefax
Explorer, simply connect an antenna and a few mouse clicks later you're receiving the highest quality images possible. The
Explorer 1s backed by a 1 year limited warranty and the extensive experience of the leading Wefax hardware manufacturer.

Quorum equipment is used by virtually all wefax suppliers in worldwide amateur, commercial and military systems.

QFAX Features §- = i
B GOES / Meteosat Wefax Reception e . o rm ”
NOAA / Meteor APT Reception . . e
HF Nafax Reception L e

Dual RF ports for geosync and polar
reception under software control

Integrated preamp and down con-
verter power inserters

50 user definable configurations

Software controlled receiver with 2
UHF, 10 VHF memories and scan

On board audio amplifier and
speaker with software confrolled vol-
ume, squelch and mute

Automatic Unattended Animation
works continuously

8 bit data for up to 256 gray levels

B Integrated Satellite visibility pre- B Ephemeris based NOAA APT navi-

diction with automatic capture for

o, W View at up to 1280 x 1024 256 color ~ 8@tion with geo-political and Lat-
up to 8 satellites simultaneously Lon overlays
| *% ; B Use TIFF, GIF or PCX file formats _
B Automatic time and ephemeris and convert to BMP, JPEG, EPS B NOAA Tools show satellite path,
stamping for navigation o A Lat-Lon of cursor, distance and
bearing to reference point
B 2 7 day programmable schedulers g Contrast, Brightness, 3D effect, £ | f P s
B Aufomatic digital gain lock in Sharpen, Smooth, Noise, Histo- B Automatic Temperature Calibration
ALL modes, PLL clocking grams and other image processing W Color Palettes and NOAA curves

Quorum Communications, Inc. FAX(214) 915-0270

3304 Esters Blvd. - Suite 850 - Irving, Texas 75063 (214) 915-0256 BBS (214) 915-0346
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There are two banks of EPROMS, one for
the MHz and high kHz digits (U2-U4) and
one for the low kHz through 10 Hz (U5 and
U6). The output of each bank is added to-
gcther by U7 through Ul2. six 4-bit adders
with carry. The resulting 23-bit value gets
connected to the input of the Q2220 DDS
chip via the 50-pin header (J1) and ribbon ca-
ble.

The whole frequency selection stage is
static (that means it uses no clock signals, it’s
just DC voltages). Changing frequency is as
casy as flipping the switch. There is some
propagation delay through the Q2220 chip,
but it takes so little time (110 nanoseconds)
that it’s effectively instantancous. There's lit-
tle or no drift using the Epson oscillator, so
you'll be right on frequency from the mo-
ment you turn the TW-1 on.

The Program

For those of you with an EPROM burner
and Borland C 2.0 or later, I've included the
source code for the program to build the
EPROM t1ables. For those without these. I've
also included the 5 EPROM files. U2 through
U6. These are available on the 73 Magacine
BBS at (603) 924-9343, 300 through 2400
baud. 8 bits. no panty. There is a source for
Kits for this project at the end of the article.
And thatleadsus to. ..

How to Build It

I would strongly suggest buying the circuit
board for this, unless you can make your own
plated-through holes. There are quile a few
connections from the top to the bottom
(called “vias™). Also, there are traces that
connect under the adder chips. These make
life very difficult if the connections are not
plated through. You can do it (I did. Once.
Never again!) but doing so takes a /ot of pa-
tience and time for debugging. Be forc-
warned!

Build the power supply first. Install Ul,
the 5 volt regulator. Make sure it matches the
outline on the silk-screen. Also, Ul will get
hot so put a TO220-type heat sink on it.

Install the two protection diodes, D1 and
D2, making sure the banded end points the
same way as the silk-screen. Install the filter
caps. Cl and C2, next. Finally, install the
wires that will lead to your 12 volt supply at
12,

Temporarily solder a 10k resistor in paral-
lel with C2 (from +5 to ground) and apply
power. Across the resistor you should read 5
volts DC (plus or minus about 0.2 volts is
fine). If you get nothing (0 volts), check DI
for correct polarity. The cathode (banded
end) goes towards the voltage regulator. If
you get 12 volts, check D2 for correct posi-
tioning. If that’s correct, you may have a bad
regulator (or it may be installed backwards).
Correct any problems here before continuing.

Remove that 10k resistor and proceed by
soldering in the 50-pin cable connector J1.
Solder in the adder chips, U7 through Ul2.
Either 27THC283 or 27LS283 chips will work.
but the HC parts consume slightly less power.

Attach the ground jumpers, following the
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lines on the silk-screen. These jumpers bring

ground to some isolated bits of the circuit,

Take two pieces of ribbon cable, each 15
wires wide and about 8-10 inches long. Peel
all the wires apart for about two inches on
each end. Strip and tin both ends.

Solder one end of the cable to the pads un-
der the pull-up resistors (RP1 and RP2).
Then, solder the resistors RP1 and RP2 (each
set consists of 15 10k to 20k ohm 1/8 watt re-
sistors) in over the top of the wires.

Next, solder-in the EPROMs (U2-U6) (it
would be a good idea to use sockets for the
PROMs, as I will probably be changing the
code in them when I get the receiver done).
Note that the EPROMs “point” the opposite
1' direction as the adders! This is correct.

Now comes the fun part—hooking up the
thumbwheel switches to the ribbon cables.
Start out by looking at the back of your
thumbwheels. There should be five pins (or
traces or places to solder wires on) labeled 1,
2,4, 8 and Common (sometimes just C).
Those are the connections we’ll be using. On
the switches in the kit there 1s another unused
' pin: /C, or NOT COMMON.

It your switches are labeled 1 through 10
plus Common, you have the wrong type of
switches. Some surplus houses have these
very cheap because tew people want them.
They will not work with this board, and can-
not be modified to work with it. The correct

type of switch 1s a BCD TRUE OUTPUT
switch.

Tracing back from the board, find the four
wires labeled 1D through 8D. Solder wire 1D
to connection 1 on the tens digit (that’s the

right-most digit you have). Solder wire 2D to
= ; - connection 2, 4D to connection 4, and 8D to
E L 0] 0] [0 0l |0 connection 8.

Repeat the procedure for wires 1B through
o 8B on the hundreds digit, and wires 1A
through 8A for the thousands digit. Move
over to the other cable and do the same with
“D” connecting to the ten-thousands digit,
“C” to the hundred-thousands digit, *B” to
the one megahertz digit, and “A” to the 10
megahertz digit.

Note that wire set A only has two wires,
1A and 2A. Leave the other two wires uncon-
nected for now (we’ll use these in the receiv-
er project).

Tie all the COMMON connections on the
switches together and run a wire [rom there
to the ground on the board. There is a pad
just between U2 and the resistors for this.

Set all the switches to 0 and apply power
to the board. First, check the power and
ground pins on J2 for 45 and 0 volts. Then go
across the data pins. All of these should read
less than 0.2 volts.

CIBI10 U7 us ik Uip WE! U If one doesn’t, trace it back through the
e i R s, adder to the EPROM. Is the adder getting a 5
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nal, check the pull-up resistors. At the junc-
o) tion of the resistors and the ribbon cables, all

c) Jumpers; d) Silk-screen parts placement overlay. should read 5 volts. If any do not. you may
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amplifier and start calling CQ. You've

Photo C. The new TW-1 in a nice enclosure.

have mis-wired the switch or you may possi-
bly have a short on the circuit board.

Now, set the switches to 1431300,
and check the voltages again. You should
have (from left to right on J2)
100001010011110110110100, where 1 indi-
cates 5 volts and 0 indicates 0 volts. I not,
trace the signal back as above.

If you've gotten this far, the board seems
to be functional. We can give it the final test
now. Remove power and attach it to the TW-
| DDS board by plugging the 50-pin cable to
the 50-pin connectors on each board. Note:
You shouldn’t have the diode board hooked
up at the same time.

Hook the thumbwheel board back up to 12
volts and hook a frequency counter to the
output of the DDS board. As you change the
switches, the DDS output should also change
to your new setting. If it doesn’t change to
the frequency you've got set, check the
wiring on the switches (Did you hook a 4 up
toa 1 by accident, like I did?),

When it does track correctly, you're all
done with the electronics. Take some time to
glop a little RTV or silicon bathtub caulk
over the resistors and ribbon cable connec-
tions. This helps keep those connections from
breaking while you install it.

Put it back in your TW] case, attach the

got a stable digital wideband VFO,
and you're on your way to having a
complete, state-of-the-art DDS transceiver.

About the TW-1

The TW-1 is a modular Direct Digitally
Synthesized radio. So far, the rig consists of
the DDS VFO board that will cover from 3.2
Hz to 21.5 MHz in 3.2 Hz steps, the Class A
amplifier board (with additional optional fil-
tering), and three different frequency selec-
tion boards. the Thumbwheel Switch board
described above, a computer-controlled par-
allel interface and a cheap. less functional
diode matrix board. Feel free to design your

Photo D. The TW-1 DDS board smr{mnded by the new TW-1 and the original TW-1.

ppd. Circuit boards for the above are avail-
able from FAR Circuits, 18N640 Field Ct.,
Dundee IL 60118 for $20 plus $1.50 shipping
and handling. Programmed EPROMS are
available in small quantities from the author.

Future boards will include a receiver and
bandpass filter. an improved amplifier, an up-
mixer to complete the HF coverage. and an
SSB generator. Others planned include a tully
digital front panel, a tracking signal genera-
tor, 6m and 2m transverters, and perhaps a
different DDS board.

For more information. or if you've de-
siened a board you'd like to tie into the TW-
1, write to me at either of the following ad-
dresses:

own board for it (I'm still looking for a good jjw @seastar.org
receiver and a better amplifier . . . hint . . . or
hint...). John Welch
Kits for these boards are available from 1307 N. Richmond Rd. Apt H
Elktronics at 12536 T.R.77, Findlay OH McHenry IL 60050 =
45840, telephone (419) 422-8206, for §79 USA i
Parts List
item Quantity Reference Part
1 1 C1 1 uF 16V electrolytic
2 1 C2 0.1 uF ceramic
3 2 D1,D2 1N4001
4 1 J1 Header 25X2
5 1 J2 12 volts in
6 30 RP1,RP2 20k 1/8 watt (10k-20k OK)
7 1 U1 LM7805
8 D U2,U3,U4,U5,U6 27C256
) 5] U7,.u8,uUs,.u10,u11, U142 7415283 or 74HC283
10 ri U13,U14 BCD true out thumbwheel switches

V ELECTROMAGNETIC FILD METEH v

Reduce exposure to

mW/cm?2).

Electric and magnetic settings are omnidirectional,
measuring full magnitude of fields without the need to |
reorient the meter. Price of $145 includes delivery and

one-year warranty.

potentially
electromagnetic fields. Alphalab’s handheid TriField™
Meter measures AC electric fields, AC magnetic fields
and radio/microwave power density. Find ground fauits,
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, etc.
on RF/microwave setting (50 MHz to 3 GHz,

Alphalab, 1272 Alameda Ave, Salt Lake City, UT 84102
speedier service or free
literature on eiectmmagnetic radiation health risks.

Call (801) 532-6604 for

harmful
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WEATHER FAX

Satellite & HF FAX for IBM / Clones

""'““"'i 'M FEAN 2

Features: Raceives WEFAX, VIS & IR NOAA, METECH, APT, 240 LPM,
120 LPM and HF WEFAX. Connects 1o Computer Lina Printar Port. The
software was creatad by Dr. Ralph E. Taggart, WBsEQT. For datails ses
chapter 5, Fifth Editlon of the Weathar Satellite Handbock.

Completfe KRONIY .....oovvvnnns .
Assembled & Tested ........... . $189.95

Optional 20 LED Tuning Aid . .. add § 40.00
CA Aesidents add 7.75% sales lax. SEH: §6.50 (insured)
Foveign orders add 20%. For calalog
send legal size SASE (52¢) lo:

A&A Engineering sx.

2521 W. LaPalma # K - Anaheim, CA 92801 - 714-952-2114




DAY T O N

hamygﬁ

April 29, 30 & May 1, 1994

General Chairman, Dave Grubb, KC8CF

HAR 94
£

Asst. General Chairman, Ken Allen, KBS8KE

‘# Giant 3 day Flea Market

%* Exhibits

% Activities for the Non-Ham

Information
General Information: (513) 276-6930
or, write to
Hamvention, Box 964, Dayton, OH 45401-0964
Lodging Information: (513) 223-2612
(No Reservations by Phone)
Flea Market Information:  (513) 276-6932
Lodging
Please write to Lodging, Dayton Hamvention, Chamber
Plaza, 5th & Main Streets,
Dayton, OH 45402-2400 or refer to our 1993 Hamvention
program for a listing of hotel/motels in the Dayton area.

Special Awards

Nominations are requested for Amateur of the Year, Special
Achievement and Technical Excellence awards. Refer to the
Hamvention Program for nomination form or contact
Hamvention Awards Chairman, Box 964

Dayton, OH 45401-0964.

1994 Deadlines

Award Nominations: March 1

Advance Registration and Banquet
USA - April8 Canada - April 1

Flea Market Space: February 1

Flea Market

Flea Market Tickets (valid all 3 days) will be sold IN
ADVANCE ONLY. No spaces sold at gate. A maximum of 3
spaces per person (non-transferable). Electricity is available
in a portion of the last Flea Market row for $40 additional per
space. Rental tables and chairs are not available in the Flea
Market. Vendors MUST order an admission ticket when
ordering Flea Market spaces. Please send a separate check
for Flea Market space(s) and admission ticket(s). Spaces will
be allocated by the Hamvention committee from all orders
received by February 1. Please use 1st class mail only.

Notification of Flea Market space assignment will be mailed by
March 15, 1994. Checks will not be deposited until after the

selection process is complete.
License Exams

Novice thru Extra exams scheduled Saturday and Sunday
only. Send FCC form 610 (Aug 1985 or later ) - with requested
elements shown at top of form, copy of present license and
check for prevailing rates (payable to ARRL/VEC) to Exam
Registration, 708 Mapleside Dr. Trotwood, OH 45426

Free bus service

Free bus service will be provided between Hamvention and
our satellite parking areas. In addition, some motels may offer
transportation to Hamvention.

|| HAMVENTION Is sponsored by the

Dayton Amateur Radio Association Inc. _ “

Advance Registration

Enclose check or money order for amount indicated in
U.S. dollars and type or print your name and address clearly.

Make checks payable to:

Dayton HAMVENTION Mail to -
Dayton Hamvention Box 1446, Dayton, OH 45401-1446

-

How Many
Admission @ $11.00° $
(valid all 3 days)
Grand Banquet @ $22.00** $
Alt. Act. Luncheon
(Saturday) @ 8%8.50 $
(Sunday) @ $8.00 $_ i

Flea Market % $30/1 space

$60/2 adjacent

(Max.3 spaces)
Flea Market tickets Please enclose two checks $150/3 adjacent $
J Send admission tickets only if flea market space(s) assigned. Electricity add $40.00/space $
1 Send admission tickets regardless of flea market space assignment. | Coveredtent ~ __ $215.00 ea. $_
Total $
Name Call
Address
: : * $14.00 at door
City State _____Zip+4 —_— +*$24.00 at door, if available
_ _ 1 Admission ticket must be
Daytime Phone # ( ) Evening Phone # ( ) ordered with flea market tickets




by Jim Hovanik N3JKHM

The CS-800

Number 7 on your Feedback card

Connect Systems, Inc.

2259 Portola Rd.

Ventura CA 93003
Telephone:(800) 545-1349

Price Class: $349 (suggested list)

Connect System Inc.’s Full Duplex Interconnect.

he CS-800 Full Duplex Interconnect is

both a phone patch and a repeater con-
troller/maker, When connected to a repeater,
it can perform the basic repeater control func-
tions and/or phone patch functions. When
connected to a dual-band radio, it has the
ability to make the dual-band radio a “legal"
one-way crossband repeater and/or allow for
phone patch functions. It is not designed for
simplex operation.

The CS-800 provides all of the required
controls for repeater operation. You set the
CW identification, the identification time inter-
val, the hang time, the time-out timer, and the
courtesy beep CW character. The repeater
can be turned on or off remotely via DTMF
tones.

The CS-800 also provides a slew of phone
patch functions and options. The unit is capa-
ble of tone or pulse dialing. There are nine
programmable speed-dial memories. The
phone patch can be operated either full-du-
plex or semi-duplex. When in the semi-duplex
mode, the mobile side of the conversation is
not transmitted. Instead, beeps are sent over
the air while the mobile is transmitting. This
allows for a little privacy. You also set the ac-
tivity timer, the time-out timer, and the identifi-
cation options. It is possible to block the dial-
ing of numbers over 10 digits in length. This
prohibits dialing numbers out of the local area
code. Four prefix restrictions are also avail-
able. Restrictions can be any number or com-
binations of numbers, such as 1, 0, 976, etc.
Two access codes for the phone patch are
available. One of the access codes can be
set to override the toll and prefix dialing re-

strictions. Manual dialing can be disabled.
With manual dialing disabled, dialing is limit-
ed to those numbers stored in the nine
speed-dial memories.

An optional plug-in relay is available. It can
be activated remotely and can be configured
as either a normally open or normally closed
switch. Some radios need this relay to key
the transmitter.

Installation

The manual does a good job of explaining
the installation, setup, and programming in-
structions. You must have some technical
skill and ability to install this unit. [Editor’s
Note: See the factory postscript at the end of
this review for more information.]

The Audio-In must be connected to either
the discriminator output or the high side of
the receiver’s volume control.

A COS (Carrier Operated Squelch) input is
required. It must be connected to a point that
has a voltage swing when a signal is re-
ceived. You may choose to use your radio's
CTCSS decode ability; just connect the COS
to the logical output that goes either high or
low when the properly encoded signal is re-
ceived.

The Audio-Out will connect to the mike-
high line.

The PTT connects to the transmitter’'s PTT
line. It sends the PTT line to ground through
a transistor. If your transmitter is keyed differ-
ently, the optional auxiliary relay will furnish a
relay closure to key your transmitter.

The power requirement of the CS-800 is
12 volis at 300 mA. It is reverse polarity pro-

tected and has a low voltage sensor that will
shut the unit off if the voltage drops too low.
This protects the EEPROM's programming.

There are level adjustment pots for the mo-
bile-to-land level, land-to-mobile level, DTMF
level, status tones levels, CW ID levels, COS
threshold level, and repeater audio. There is
also a hybrid alignment procedure that
lessens the feedback when using the full-du-
plex phone patch with a full-duplex rig. The
instructions are clear and easy to follow.

Inside the cover is a keypad and a two-dig-
it LED display. They are used to program the
unit. The manual’s programming instructions
are easy to follow, and when you are done,
the program is saved in the EEPROM. The
LED display also shows the DTMF tones as
they are received and decoded.

The Law

Although the CS-800 was made primarily
for commercial use, it can be put to good use
in the amateur service. There are features in
this unit that, if used or used improperly,
would be illegal on the amateur bands. It is
your responsibility to see that the specific ap-
plication and use is legal.

Many of the newer dual-band rigs offer
crossband repeater operation. However, with-
out a three-minute timer, or automatic station
identification every 10 minutes, the legality of
using these rigs as repeaters has been ques-
tioned. The CS-800 will allow you to operate
a legal one-way crossband repeater by pro-
viding for all the required automatic controls.
There is also a question as to whether a dual-
band 2 meter/440 radio used for phone

Tl Lﬁé%‘ijl
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patching is an auxiliary station. If it is an aux-
iliary station, you must transmit to it on the
specific frequencies allowed by Part 97 of the
FCC rules.

If you are setting up a repeater operation,
consider setting up your frequencies with the
local repeater coordinator.

User Observations

My CS-800 is connected to an Alinco DR-
570T 2 meter/440 dual-band radio. The Au-
dio-In is connected to the high side of the vol-
ume control. The COS is connected to the
CTCSS decode board. A home-brewed rotary
switch box allows the radio’'s mike input and
PTT to be connected to either the CS-800, a
TNC, or the hand mike.

Whenever | am done using the DR-570T
on packet or for a QSO, | set the two VFOs
and the rotary switch to the preset phone
patch settings. Then | just have to remember
to turn on the system before | leave the
house.

The hybrid circuitry does a good job of re-
ducing feedback when working a full-duplex
phone patch using a full-duplex mobile. Most
people say that it sounds like | am on a cord-
less phone. Working the patch with a dual-
band handie-talkie is a little tricky because of
feedback. If you can turn off the HT’s full-du-
plex mode, the feedback will be eliminated
and it will operate as if you were using a re-
peater phone patch. You can also use an ear-
phone with the HT and retain the full-duplex
convenience.

| have used the repeater function with my
dual-band radios. As expected, it performs
well, but feedback is a problem. The only way
to eliminate the feedback is to tum off the ra-
dio's full-duplex feature or to use an ear-
phone. The repeater option can be used to
uplink to a distant repeater that you can hear,
but not reach with an HT. Keep in mind that
mobile radios are not made to be repeaters.
They will burn out if run at full power for long
periods.

Conclusions

My CS-800 has been in use for iwo years
and has not had a single problem. | pur-
chased it so that | didn't have to use the local
repeater for phone patches when | was near
my home. | wanted the insurance of having a
second patch available both for personal
emergencies and for when I'm involved in lo-
cal emergency management. Using your own
phone patch gives you a little more privacy
than using the local repeater, and working
full-duplex is so much better than semi-du-
plex that most people on the other end don't
even realize you are on a phone paich unless
you tell them. From my town there is only one
repeater with autopatch capabilities that can
be accessed with an HT. Boy was | glad | had
the CS-800 when that system went off the air
for a year and a half while it changed loca-
tions!

While the CS-800 has served me well at
emergencies, most of my phone patches are
to other hams for short QSOs.

[Factory Postscripl: Sometime after the au-

thor purchased his unit, instructions were
added to give the user a choice of connecting
the C5-800 internally or externally. The au-
thor has described the internal connection
method. When the external connection
method is used, the only connections made
to your dual-band radio are to the mike and
speaker jacks, which can be accomplished

with minimal technical skill. When connected
externally, the CS-800 operates correctly as a
Full Duplex Interconnect, but the repeater
controller mode will not operate. Most ama-
teur installations use the external connection
method for ease of installation and because
the repeater controller is not used in most
installations.]
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by Michael Bryce WBSVGE

The Ten-Tec Scout

Easy, affordable and best of all, fun!

Number 8 on your Feedback card

Ten-Tec

1185 Dolly Parton Parkway
Sevierville TN 37862
Telephone: (800) 833-7373
Fax (615) 428-4483

Price Class: $495

Sin-::e the introduction of the microprocessor
into ham radio, we've seen the size of our
transceivers go down. At the same time, we
also have seen the complexity of their opera-
tion go through the roof. Is there an affordable
blend of microprocessor technology and sim-
ple easy-to-use circuitry available?

Well, yes there is. It's called the Scout and
it's made by the folks at Ten-Tec. Ten-Tec calls
it their model 555. The Scout is a small
transceiver with a microprocessor mated with
lime-proven analog circuits. The entire pack-
age is affordable, even for the ham with a slim
budget. And talk about easy to use! Getting on
the air when you're new to ham radio can
sometimes be a real Maalox moment. That's
not the case with the Scout. It's made to be
simpie to use, and that's especially pleasing to
the new ham. Old-timers will like the ease of
use, 100.

An Introduction

The receiver has a superhet design using
an |F of 6.144 MHz. The Scout's superhet re-
ceiver is single-conversion. Receiver sensitivi-
ty is 0.35 uV for 10 dB @ 2.5 kHz bandwidth.
The dynamic range is 85 dB @ 2.5 kHz band-
width.

Monoband operation with plug-in modules
allows you to cover all the ham bands. That's
operation from 160 meters through 10 meters.
There is some overshoot on all bands. A large
0.56" four-digit LED display has 100 Hz reso-
lution. The actual transmitted CW signal is 750
Hz below the display frequency on 160, 80, 40
and 30 meters. The transmitied CW frequency
iIs 750 Hz above the displayed frequency on
the higher bands. The display will show you
the receive signal's frequency minus the MHz
digit. That digit is printed on the front of each
module. The microprocessor has no control
over the output of the VFO, except for the
Frequency Lock System, or FLS. The micro-
processor adds features to the Scout, while
analog circuits provide the muscle.

The optional noise blanker takes care of ig-
nition noise while you're hamming down the
road. The patented “Jones” filter is front-panel-
adjustable from 500 Hz to 2.5 kHz. Full CW
QSK, a Ten-Tec tradition, and push-to-talk
SSB round out the features.

The Scout provides a solid 50 watts of RF
oulput to the antenna while drawing a scant
10 amps from a 13.8 voit power supply. If the
cigar lighter in your automaobile will handle the
current, and some of them won't, you can
power the Scout directly from it. On receive,
the Scout requires 600 mA. The Scout can be
tiited up by the bail handle. The entire pack-
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age weighs in at only 5 Ib. 3 oz.

A Closer Look at the Scout

The Scout is a mix of both old technology
and the high-tech stufi of today. The VFO
used by the Scout is a permeability-tuned os-
cillator, or PTO. Ten-Tec has been using these
for years in their many transceivers, such as
the Argosy line and the Corsair line. This time
around the Scout has a new wrinkle with the
Frequency Lock System.

The Scout uses a RISC, or Reduced In-
struction Set Computer, to control several
main functions of the Scout. It takes care of
the LED display, and emulates a Curtis type B
lambic keyer with adjustable speed from 5 o
50 wpm. You can tell Ten-Tec has always
been a CW operator’s rig; the default speed is
25 wpm. When you put the SPEED-RIT switch
in the speed position, the current keyer speed
comes out on the display. To change the
speed, you hit the DAH paddle to decrease
speed or hit the DIT paddle to increase the
speed. The speed changes one word per
minute for each dit or dah. Since there is no
internal back-up battery, any speed changes
will be lost at power down and the speed will
be reset at 25 wpm every time you tum on the
Scout.

The Frequency Lock System
The largest task for the computer is the

FLS. The Frequency Lock System is complex,
so I'll try and explain it in as simple a concept
as | can.

The main VFO is a permeability-tuned oscil-
lator, or PTO. The oscillator covers 2.2 to 2.7
MHz, with some overlapping on the band
edges.

When you finish tuning a signal, the micro-
processor waits for approximately two sec-
onds before allowing the system to lock. This
allows the operator to make fine adjustments
to the frequency without the microprocessor
thinking it's drifting, and correcting. The fre-
quency reading is then stored in a register for
reference. The microprocessor compares
each new reading with the reference reading
and if the difference is in excess of a preset
amount, it automatically corrects the PTO by
means of a varactor diode. The theoretical
stability is to +/- 10 Hz compared with the fre-
guency counter reading.

Since RIT is used intentionally to make
small frequency corrections, a circuit was
added to detect any movement of the RIT con-
trol and shut off the lock feature. This is indi-
cated in the display by the right-hand decimal
point being lit when the system is not locked.

The maximum amount of drift correction is
approximately +/- 600 Hz. The drift correction
system is reset when any tuning is done or if
the power is turned off and then back on.

If frequency drift is within 10 Hz of the previ-

Photo A. The Ten-Tec Scout. Simple, affordable and fun.
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Photo B. A band module. One module of your
choice comes with the rig.

ous reading, there is no correction. If it is
greater than 10 Hz but less than 40 Hz, the
microprocessor will correct. Readings are tak-
en every 200 ms. If the reading is outside the
+/- 40 Hz window, the microprocessor as-
sumes you are tuning and will reset the win-
dow.

In SSB transmit, the frequency correction
works as it does in receive. CW operation is
more complex. If the intermnal keyer is being
used, it will take preference over any other op-
eration. There will be no correction during CW
transmit but, since it is a QSK system, correc-
tions are made between characters, words
and any other pauses. To minimize error when
transmitting CW, the correction window is in-
creased from +/- 40 Hz to +/- 100 Hz. When
the transmission is over, the frequency is com-
pared to the reference, and if less than 100
Hz, is corrected. After the correction, the win-
dow is reset to the +/- 40 Hz value.

The Manual

Ten-Tec has always had great manuals with
all of their products. The manual for the Scout
IS no exception. It contains a description of ev-
ery control and every jack on the rig. A com-
plete circuit description of each and every
module making up the Scout is also inside the
manual. This is very handy for fixing the rig
should the need arise. What? Fix your own
rig? Yes, it is very possible and easier than
you think. If you have a problem with the
Scout, a phone call to Ten-Tec's service de-
partment may be able to step you though to
find a bad board. Ten-Tec will send you a re-
placement board in exchange for your defec-
tive board on a 30-day billing invoice. You re-

move the suspect board amd retum it to Ten-
Tec for full credit. If that won't fix the problem,
then send the complete unit to Ten-Tec. Their
service is legendary.

Using the Scout on the Air

When you first look at the Scout, you'll no-
tice something strange: The lack of control
knobs! Best of all, you don't have to wade
through several displays of menus either.
That's because the Scout is built to be simple
to usel If you already have an antenna up, and
a source of power, you can have the Scout up
and running in as little as five minutes.

There is no band switch. To change a band,
you remove the band module and replace it
with another one. Just like that, your
monobander just changed bands. | did not see
any explanation in the manual about powering
down to change the band modules, but it
would be a good idea. On the other hand, I've
just pulled one out and swapped in another
one with the power on. Nothing happened, so
| guess it's all right to do. There is a small
lever on each module so you can pull it out of
the case. Of course, the module mounts up
front, next to the display.

The modules contain the low-pass filters for
their particular band and the mixer/crystal os-
cillator to convert the PTO to the correct local
oscillator frequency. There is also a 3 MHz

Photo C. Inside view of the Scout. The noise blanker is not installed in
the unit. Notice the PA and its heat sink mounted out of harm’s way.
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Photo D. Bottorm view showing the low-level driver stage and FA.
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low-pass filter in each module to keep the 50
watts of RF out of the PTO circuits. A coaxial
jack and plug arrangement route the RF in
and out, while an edge-card-type plug and
jack connect the rest of the circuitry to the
Scout. Each module is about the size of a
pack of cigarettes. One module of your choice
comes with the Scout. Extra modules are $25
each,

You'll need a power source capable of at
least 10 amps to fire up the Scout. Ten-Tec
makes two different power supplies for the
Scout in case you don't have one: A linear
model and a high-efficiency switcher weighing
only three pounds.

A standard SO-239 antenna socket is used
to connect your antenna to the Scout. The
analog meter measures RF power and SWR.
You flip a switch on the back of the Scout
to read SWR, otherwise you set it to read
forward power. The tune switch places the
rig in transmit and reduces the RF output to
15 watts. You don't need to worry aboul
calibrating the meter, it's done for you auto-
matically.

You tune the Scout with the main tuning
knob. The tuning is stiff, and it's suppose o be
that way. You're moving a slug in and out of a
coil. You won't find a finger spinner hole on
this knob. The stiffness is kinda nice when
bouncing around mobile—the VFO won't be
accidentally bounced off frequency by a rough

ride. There are no memories to mess with or
dual VFOs to get you into trouble (like operat-
ing out of band as so many of us did a while
back).

Of course, you can turn the RIT on (the RIT
has +/- 1 kHz of range) and fine-tune a station,
and you can use the variable bandwidth filter
to cut out QRM. This is especially helpful dur-
ing CW. You can set the Jones filter to just the
right amount of filtering required by band con-
ditions. There is no RF gain control on the
Scout. There's plenty of receive audio from the
Scout, even with its small internal speaker.
You can use an external speaker or head-
phones, too. A front panel 1/4" stereo jack al-
lows you to use your walkthing headphones
with the Scout. To use my mono headphone
with the Scout | had to insert the plug haltway
to cut off the internal speaker, or all the way to
have audio in both the internal speaker and
headphones at the same time.

There is no sideband select switch either.
That's done for you automatically. The Scout
selects lower sideband on 160 through 40 me-
ters and upper sideband on the rest of the
bands.

If you want to operate CW you close your
key, or you can use the built-in keyer. The
sidetone level is adjustable (from an access
hole on the bottom of the Scout), but not the
pitch. The access hole requires a fine jewel-
er's screwdriver and a very steady hand. If

some SSB grabs you, you push the micro-
phone button. The only adjustment is the set-
ting of the microphone gain control. Adjust it
so the LED flashes on voice peaks. There is
no mode control.

| like to listen to CW with the filters wider
than most people do. This is very easy to 4o
with the Jones filter and the Scout. But, if you
have the filter too wide and a strong signal is
in the bandpass, the AGC will be controlied by
the stronger signal. The fix is simple: Just
tighten up the bandpass of the receiver. A sim-
ple turn of a knob is all it takes.

The internal keyer requires a 1/8" plug and
the microphone requires a four-pin connector.
Both are supplied by Ten-Tec. It's interesting
to note that Ten-Tec has supplied all the Radio
Shack part numbers for various plugs and
adapters. That's a nice touch and it makes life
easier for the new operator, too.

Impressions

The receiver in the Scout holds up quite
well on the air. Granted, if you connect the
Scout to a large super antenna and then com-
pare it to something out of the same price
range, you will be able to tell the difference. |
used one of the pre-production Scouts during
this year's Field Day, and had no complaints
about the receiver. Yes, it did get swamped
from the other stations we had set up, but they
all got hit just as bad.

TOWNSEND ELECTRONICS, INC

P.O. Box 415, Pierceton, IN 46562 219-594-3661

TRANSCEIVER KITS & RADIO MOUNTS

Complete transceiver for all
HF Amateur Bands. Digital
readout kits for all receivers
and transceivers. Professional
looking gear for your shack
that you can use. We carry
kits from C. M. Howes,
Walford Electronics AND we
carry the entire TEJAS RF
TECHNOLOGY line.
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80 or 40 meter, 5 Watt, HOWES
CW transceiver Only......$§164.95
160 Meter DSB Phone XCVR, 3
to 10 Watts PEP..............8$134.95
80 meter SSB transceiver, 10 to
35 Watts PEP.....cccconivee--3239 .99
80/40/20 TRI-BAND SSB
XCVR. 12 to 40 Watts..$399.95
Digital readout kit for any
superhet or DC receiver or
FARSCEIVEL. .. i vsivisaisisvinins $116.95
This is just a sample listing of
the gear we have for you to
BUILD for your shack.

for our newest catalog!

Heavy Duty HT Mounts will
mount any Hand Held in
almost any vehicle......$29.95
Mobile radio mounts for
heavier mobile rigs ....$39.95
Mounts for multiple rigs

Send $1.00 to address above gartingat ..................$49.95
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With 50 watis of RF, you're only 1/2 S-unit
below that of a 100 watt rig. The difference be-
tween 50 watts and 100 watts is only 3 dB. An
S-unit is defined as 6 dB. You'll have no trou-
ble making and keeping a QSO with the power
of the Scout. Under bad band conditions,
sometimes 100 watts won't cut it, either. You
can get the Scout in a QRP version for about
$26 less, but | don't recommend it for a first-
time ham. While God knows QRP is great fun,
beginners in ham radio should have the bene-
fit of 50 watts to get their feet wet. You can
turn down the power of the Scout to QRP lev-
els, but you'll end up losing transmitter effi-
ciency.

Unsolicited comments from stations com-
plemented the transmit audio on SSB. | used
the hand-held Ten-Tec microphone for SSB.
Microphone input is 200 to 100k ohms and it
accepts microphones with 5 mV output. The
microphone jack will also supply a low-volt-
age, low-current source for electrets.

| used the Scout on AMTOR with good re-
sults. It's more than stable to use just about
any digital mode. | did not try RTTY. Since the
heat sink gets very warm, almost hot on long-
winded SSB QSOs, running full key down
would require some sort of extra cooling, like a
small fan. Be advised, though, that the Scout's
main purpose in life is CW and SSB. Running
digital modes is quite possible with the Scout,
but you'll need to keep the PA heat sink cool.

Since the Scout selects the proper sideband
for phone use, | had to adjust the software |
used to invert the receive signal and the trans-
mit as well. Most digital modes are done on
lower sideband.

And, of course, what can you say about
Ten-Tec’s legendary QSK for CW? | operated
with both the internal keyer and an external
keyer. The sidetone is a pleasant 750 Hz, to
match the offset during transmit.

The Scout is really at home in your car run-
ning HF mobile. A mobile mounting bracket is
available. The noise blanker works very well
with ignition-type noise pulses, | highly recom-
mend this option for mobile use. Using less
than perfect mobile antennas, | have been
able to work states all over the country. Most
don't believe me when | tell them I'm running
only 50 watts mobile.

The Scout is also happy siiting on your op-
erating table. While it's true, the Scout does
not have all the bells and whistles of some of
the other rigs in use today, it will still give you
quite a lot of operating pleasure. The Scout is
especially appealing to the new ham on a tight
budget. One or two band modules (you get
one with the Scout) would be all you need.
The most popular modules are 40, 30, and 20
meters.

It's not a contest rig, and it was never de-
signed to be one. However, | plan to put the
Scout though this up-and-coming CQ World

Wide DX contest this October. | did use the
Scout on the QRP ARCI CW contest with ex-
cellent results.

The Scout would be an ideal second rig al-
s0. You could throw it under your arm, grab
the microphone with the other hand, and setl
up an emergency communication center in
minutes.

What really took me by surprise while doing
this review was a comment my wife made.
With a basement full of radios and other elec-
tronic equipment, she said, “Why, | might even
be able to operate this one. | don't think |
could break it if | did something wrong." That's
an interesting point. You can't do anything
wrong that will hurt the Scout. There are no
memories to overwrite, no dual VFO to worry
about, and no complex multi-function knobs
either. | could just see Donna sitting down in
front of an IC-781. All I'd be saying would be:
“Don't touch this knob, don't touch that, and
watch out for this, but don't worry about that
one.”

So, no matter where you are, be it camping,
tooling down the road, at Field Day, or operat-
ing from home, the Scout will provide you with
a lot of fun. In fact, | had such a good time
with the Scout, Ten-Tec won't be getting this
one back. | bought it!

Overall, | think Ten-Tec summed it up the
best: “The Scout is easy, affordable and best
of all, fun!” 73]

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

THE POWER STATION

The POWER STATION is a 12V x 6.5 AmpHr gel-cell
battery complete with voitmeter, 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 KENWOOD TS-50
(at 50W). There are no hidden costs, all you need is your mobile, HT
power cord or cigarette lighter adapter.

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
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 measurz 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 Residenis Add B 1/4% Sales Tax Candian Resxdenis Please Send US Money
Order & 517_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 cafl (800)933-HAM4 and

leave a message.
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Number 9 on your Feedback card

The FOXBOX

A voice |ID T-hunt controller.

o you need a simple, effective controller

for use during foxhunts? I wanted such
a device. but was unable to find one that
fit my desires. Most controller circuits use
some form of PROM chip, which | did not
want to use. I did find a controller circuit!
that used 8-bit shift registers to form a pro-
grammable memory. To get the required
number of programmable bits to create the
memory, the device needs 16 register chips.
Buying this many chips could become expen-
sive and the device still can only operate in
CW.

I was browsing through the local Radio
Shack and found a chip which intrigued me.
The ISDI000A is billed as a voice record
and playback IC. Even though the chip is

by Rex Drake KISGH

somewhat expensive, the price is roughly
equal to, or slightly cheaper than, buying a
PROM or buying 16-shift register chips. The
ISD1000A can be used to identify a hidden
transmitter with voice, or in CW like the oth-
er controller circuits [ discovered.

The ID Circuit

The ISDI1000OA comes packaged with ap-
plication notes<. I made a few changes to the
“simple record and playback™ circuit. The
chip has an addressable memory, I decided to
use the memory to store a single message—
so the addressing circuitry was not used. [ ob-
tained the microphone recommended by the
application notes. The notes and the mike da-
ta differ slightly in the circuits required to

power the electret mike. The data included
with the mike described a simpler circuit than
that included in the notes. | used the simpler
approach and have encountered no problems.
My final modifications were made to the
speaker output of the ISDI00OA. | inserted a
1k potentiometer (R11) which can be used to
adjust the audio level sent to the transmitter. |
also included a 1:1 audio transformer to pro-
vide isolation between the ISD1000A and the
transmitter. Other than these changes, 1 built
the circuit as described in the notes.

The Timer Circuits

Two timers are required for the FOXBOX.
I used a 556 dual-timer IC to reduce the cir-
cuit size. The chip includes two scparate 555

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
breakthrough! Great for Novice, Technician
or the classroom. Order;

“THE RHYTHM OF THE CODE"
Version 2 cassette today!
Send $9.95 and we'll pay the shipping to:

KAWA RECORDS

P.O. Box 319-ST

Weymouth, MA 02188
Check or money order only. We ship all orders within 5 days.
(Overszas please add $2.00 for air mail.
MA residents add 3% sales tax
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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 Harmess

$89.95

OSHA

We Ship
Worldwide
Order Desk Open
7 Days/Week

ONV Tool Pouch $15.85

v Full Duplex Autopatch
+ 911 Emergency Access
v Reverse Autopaltch

" Voice Mail v Voice ID's «+ BSH X10
| ¥ Voice/Tone/DTMF Paging Scheduler |

vLinks Programmable Courtesy Tones |
v Hardware Logic /O +v'HF Remote Control
« Morse Code Practice v Remote Base

PCRC/2 Combines the power of your
XT/ATplatiorm with a high quality play and
.Lremrcl voice digitizer creating the ultimate

repeater controller. ..""JI:IHE
516-563-4715 fﬁ?j
= 60

i Fax:563-4716 BBS: 286-1518
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v Toll Hestnc!mn

RC-99
REPEATER/REMOTE
CONTROLLER

FEATURES INCLUDE: Hang up proof = User
Programmable Initial/Normal CW ID’s,

passwords and timers = IC-900 pgm. * ICOM HF
pgm. with scan and offsets = Selective Muting
Molex con. = Complete Audio Interface = Aux.

Qutputs » Key Delay Adjustment » Subtone
Inputs » Small Size » Telemelry Response

$149.00 Assembled and tested
Optional Autopatch $49.00

PLUS TEN

1067 E. Main Si. Elbndge. NY 13060- 1157 | ————

(313) 689-1340 l -

{315) 683-1345 Fax
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From

Micro RC-1 000
C,Dm uter HEPEATEH
Cc:mcor:nfb CONTROLLER

e Autopaich » Reverse Autopatch
e User Programmable CW ID,

Control & User Codes & Timeouts
Manual with schematics « 90-Day Warranty

$239.95

Micro Computer Concepts

8849 Gum Tree Ave.
New Port Richey, FL 34653

813-376-6575
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timers. Timer 1 controls the overall time peri-
od of the FOXBOX. The timer is used in the
astable mode to provide a continuous repeat-
ing cycle. At the end of every timer cycle. the
ID circuit is activated. The time period is ad-
justable by use of a potentiometer for R4,
The cycle adjusts between approximately 30
and 90 seconds. A 1 megohm pot, used for
R4, will allow for timer periods up to approx-
imately 200 or 300 seconds.

The second timer is used to control the
time the transmitter is held in the transmit
mode. Timer 2 operates in the monostable
mode. A trigger signal is needed to start the
timer cycle, which runs for a set time period.
The trigger signal is provided by Timer | at
the end of each of its cycles. Timer 2's cycle
adjusts via R1, providing a period of 10 to 25
seconds. The adjustable period allows keying
of the transmitter only as long as the ID mes-
sage lasts,

Keying Circuit

I built several radio keying circuits before
I found one which works reliably in this ap-
phcation. I wanted to be able to key several
different radios with the circuit. Therefore,
the circuit could not be built specitically for
any particular radio. One of the requirements
I had for this device was the electrical isola-
tion of the timer from the radio’s press-to-talk
(PTT) circuitry. I wanted the isolation to pre-
vent current flow between the two circuits. |

w
| S
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Photo A. The assembled prototype showing the external switches and connections.

did not want audio signals interfering with
the timer output. When using my HT for the
fox, the mike and PTT circuits have to be
placed 1n senies.

[ solved the keying problem by using an

optoisolator. The optoisolator IC contains an
infrared LED and an infrared phototransistor.
The two components are connected only by
an infrared light beam. The isolator’s LED is
driven by the output of the transmit timer

- Packet Radio -
Portable & Affordable!

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

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

Whether you're an experienced packeteer or a newcomer wanting (o
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!

400 Daily Lane
Grants Pass, OR 4 1-800-822-9722
Incorporated 97527 VISA (503) 474-6700

CIRCLE 269 ON READER SERVICE CARD

SOLDER PL-259s A SNAP!

SOLDER miniATURE CONNECTORS WITH EASE
SOLDER ALUMINUM AND MOST METALS

Solder-It |s stronger and more conductive than regular
solder and since it is a paste, flows at lower temperatures
so you don't burn your work. Just apply and heat.

Our Kit includes four different
Solder Pastes. A professional
grade precision refillable butane
Pencil Torch with Stand, Vinyl
Storage Pouch, Complete
Instructions, Warranty.

The Reviewers agree... read
CQ, Jan 1993 /

QCWA Journal, Fall 1992 v
Nuts & Volts, Dec 1992 v

Or ask someone who has used

Solder-It.

FREE CATALYTIC TIF WITH
ORDERS BEFORE DAYTON

Send $59.00 + $3.50 S&H for The
Solder-It Kit to

Solder-Iit Co..

P.O. Box 20100 Dept. A,
Cleveland, OH 44120
Check OK. Ohio add 7.5% Tax.
We ship in 48 hrs.

For info or COD orders call 216-721-3700

CIRCLE 325 ON READER SERVICE CARD
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Figure |. FOXBOX circuit schematic. Notes: All capacitance values in microfarads. For ICOM and similar HTs, short pins 2 and 3 of J3.

(Timer 2). The LED current is limited by
R12. When the LED is lit, the phototransistor
is turned “on.” acting as a PTT switch to key
the transmitter. R13 limits the current from
the radio’s PTT circuit 1o avoid destroying
the phototransistor. The resistor value may
necd adjustment to allow reliable keying of
some rigs. Ohm’s Law can be used to calcu-
late R13.

Let R equal the value of R13. V is the volt-

age measured at the radio’s PTT pin. I is the
maximum current desired to flow through
R13. Try to set the current at about 20 mA.
Do not let the current become greater than
100 mA or the optoisolator could be de-
stroyed.

The optoisolator | used is not available at
Radio Shack. To build a FOXBOX entirely
from Radio Shack parts. a small 5V relay
(#275-240) can be substituted for U4. R12,

and R13. The relay coil is connected directly
to the output of Timer 2. The relay’s normal-
ly open (NO) contacts can then be used for
the PTT switch.

FOXBOX Power

The FOXBOX is designed to operate
from 8V 1o 12V battery power. The circuitry
actually operates at 5V. A 7805 voltage
regulator (Ul) is used to achieve the nec-

Original Circuit

U4
4N26

R12

v2 o—/VVW\

Pin 5

R13
NYW\_p 13 Pin 1

U2 ¢

Optional Circuit

5V Relay
RS# 275-240

Pin 5

_EI_I_

# J3 Pin 2

= - J3 Pin 1

— J3 Pin 2

J:_

Figure 2. Original and optional keying circuiis for the FOXBOX.
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struggling with

out of Morse Code, and put upgraded tickets in the
handsufnunynmatcum.ﬁn P

Morseman+ can do what no other
computer-based code trainer can do - it lets YOU
choose which training method is best for you. Pick
between random characters, true random

package.
Thousands of users cant be wrong, so why

not order Morseman+ 4.0 toda
price of $24.95 (+ $4 s/h) - a $10 savings over our

regular price.

Morseman+ 4.0
The Morse Codzs Confidence Builder

0 IBM/PC or ) ;

-hvn or
compatible 5 regquired
orders please include $11 shipping for air freight

E\rna_teur Eadio
. Eemc

HamPak 1 - a great collection of software for the

radioc amateur. Includes our disks 1082-1150 and
1801-1823. for ng control, satellites, logging
SSTV, contesting CW decoding, maps and much

$79.95 ($109.95 for 3.5 disks)
Enﬁineering Pak . Nice assortment of
for engineérs or technically onented hams.

Includes programs for circuit analysis, circuit board design,
schematics, radio restoration and much more. A total
value of $60, regularly $44.95, now only $27.95 ($40.95
for 3.5" disks).

HamPak Plus. m. grand assortment! All
disks from our group one and group two ham collections,
plus Morseman+. A $25095 total value, regularly priced
|| at $159.95, now only $119.95 ($169.95 for 3 5" disks).

To order, call 1-800-525-7235 (orders only,

please) and use VisaMiC, fax

205)767-8884, or send via mail. WVE inciude
s/h, overseas $11 for airmail.

renaissance soft\a{are &
evelopment

~ killen plaza box 640 - killen - al - 35645
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at our discount |

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.

i\ 7344 TETIVA RD.
)\ sAUKCITY, Wi 53583

(608) 643-3194
FAX 608-643-4439
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Factory Authorized Dealer & Service For

KENWOOD
YAESU
ICOM

Call Us For
Great Prices & Great Service

TOLL FREE ORDEHRH LINE 1-800-344-3144
Contnental US & Tezas

ik 3 g TN T DA

CENTER

THE

<AlLEs AMATEUR RADIO sERVICE

ST0OMobud  SanAniomio, TXTEZ3S  (512)680-6110
FAX {512) 547-8007

California:

“Dear SGC:

I recently installed the system vou see here for an elder ham who lives in a
retirement communirty. This was one of those cases where a ham wanted top
notch performance on all bands-and boy, did vou guvs deliver!

As vou'll see, the Smartuner is mounted under the peak of the roof and rwo
#8 stranded insulated wires run under the eaves down from the peak and Smartuner™ from SGC.
down either side of the building. Each is 45 feet long. | hope you can see this in the close up picture.
This antenna only took a few hours to install and no one noticed us doing anvthing as it looked like

we were working on the eaves!

When we fired it up. the system tuned perfectly on every band. My client is pleased and even asked
me to send along her picture, but she had to hide her features because there are still a lot of people
in the retirement community who don't realize she’s running 9 band DX.

Thank yvou for vour suggestions on this installation.

By the way, | worked Madrid, Spain from the car using the SG 2000, SG-303 and Quick Mount
Svstem the other dav around I PM local time.. Believe it or not, |
had a better signal than almest all the fixed stations here in the

LA area. Keep it up and best 73 s

Jerry Davis, KK6YO™

For a free information package, call SGC at 1-800-259-7331 or circle Fax (206)746-6384
our Reader Service number. We make our grear transceivers, antenna
couplers, antenna systems and accessories right here in the U.S.A.

SGC’s Hidden (160-10) Antenna

Covenants, building codes and neighbors limiting your HF operations? SGC L
would like to share a simple solution using 90 feet of wire, some TV twin
lead stand-offs and the legendary SG-230 Smartuner ™. Here's part of a
letter from Jerry Davis of Amateur Radio Installations. in Los Angeles.

A proud owner of a |
hidden antenna system
using an 5G-230

| - e

PO Box 3526
Bellevue, WA 98009 USA

(206)746-6310 or
1-800-259-7331

CIRCLE 188 ON READER SERVICE CARD
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by FAR CIRCUITS
73's FOXBOX

Figure 3. PC board pattern and parts placement.

essary 5 volts. No filtering capacitors are Construction
used, due to the DC input. Reverse polarity

bugging, 1 built the prototype on a 3" by 4"

The entire device was constructed on a  piece of perfboard. Perfboard construction re-

protection is provided by a 1N4001 rectifier  breadboard in order to debug the individual quires careful attention to correct wiring con-
diode. circuits before actual construction. After de- nections. A printed circuit board would be

QUALITY THAT'S
AFFORDABLE

Tri-Ex is pleased to announce the reduction in price on
the most popular models of quality Tri-Ex towers for the
Amateur radio enthusiast. The overhelming acceptance
of the listed models has made it possible for Tri-Ex to
pass on substantial savings to our valued customers.

LM-470 s3015 $365¢
Was Now

WT-51 $1,245 $1,050
LM-354 $1,865 $1,300

The LM-354 is supplied with a hand winch brake system. The LM-470 is motorized.

| TO ORDER CALL
| "4 | 800-328-2393

TECH SUPPORT 209-651-7859

FAX 209-651-5157

All towers are complete with rigid concrete base mount and
rotator mounting plate. Tri-Ex prints and calculations provided
with tower are compliant with 1991 Uniform Building Code
(UB.C.) Engineering designed to 1991 U.B.C. - 70 MPH
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rI-E x® TOWER CORPORATION

7182 Rasmussen Ave. * Visalia, CA 93291
Unsurpassed (Quality since 1954
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High Performance

PacTOR /| AMTOR

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.
A TNC is not needed! (but we do have an
adapter for PK232). Version 3 now available.

Detailed literature upon request. Prices:
Base communications package with AMTOR,
RTTY, CW and QSO/callsign logging database
$95. Base + Pactor $145. Extended audio
package adds Audio Spectrum Analyzer, HF
WEFAX and SSTV reception. Base + Extended
$140. 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 54 inch disk preference.

Schnedler Systems AC4IW
P.O. Box 5964

Asheville, NC 28813 (704) 274-4646




Pin Assignments for J3 Parts List
g onn Part Description RS Part #
9 Mike L2 556 dual timer 276-1728
4 Mike Ground 14-pin IC socket 276-1999
Note: For use with ICOM or similar handhelds, us ISD1000 276-1325
jumper pins 2 and 3 together in the interface cable 28-pin IC socket 276-1997
plug. L4 4N26 oploisolator *Mouser #570-4N26
8-pin IC sockel 276-1995
; , - , R1,R4 100k PC mount pot. 271-284
helpful for preventing wiring mistakes. R2.R3 100k 971-1347
I mounted most of the components on the R5 3.3k 271-1328
top side of the circuit board. The three ad- R6,R7 &.2K 271-1325
justable resistors and the microphone were i i erichie
JU S : Icrop R9,R12,R13 1K 271-1321
mounted on the underside of the board. The R10 10 271-1301
underside mounting is due to the board’s lo- R11 1k PC mount pot. 271-280
cation close to the inside of the case. I drilled E; ?3‘; “’f g;:g;g
I!1ree holes in the case _in order to allow for c3 470 :i,: 572957
timer and mike level adjustments to be made C4.C9 22 uF 272-1026
externally just before hiding the fox. A fourth C5 4.7 uF 272-1024
: C6.C7 0.22 uF 272-1070
was W
hqle : made to allow direct access to the S ' uF oy con
ICTOPNONC. 1 , D1 1N4001 rectifier 276-1101
| chose to use a n’.’:ldt'}" available ABS T1 1:1 audio transformer 273-1374
plastic case. even though it offers no RF §1,82 Mini DPDT slide swilch 275-407
shiclding. To date. | have not experienced Ji Power input 274-1563 or preference
blems with RF interference dz 1/8" speaker jack 274-248
By PRODICI Y s J3 5-pin DIN jack 274-006 or preference
For hiding, I wanted to use a piece of Microphone Electret type 270-090
large-diameter PVC pipe to house the Optional:
FOXBOX and transmitter. The pipe would Perfboard . 276-162 or 276-163
hel SE i o s at 1d al Case Size 1o fit
Cip wilh disguising e fox and would ais0 | Rejay 5V SPDT micro 275-240
provide protcction to the devices inside. Be- Note: The relay, if used, would replace U4, R12, and R13. See text.
cause the FOXBOX was to be placed in the A drilled and etched PC board for this project is available for $4.25 plus $1.50 S&H from FAR Circuits,
pipe. I wanted all of the external jacks and 18N640 Field Court, Dundee IL 60118.
Continued on page 50

PC HF FASCIMILE 7 0 $99

e micploy L
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2 Additional RS-232 Ports for
HamWindows™ |

1

et
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Now under Windows or DOS

PC HF Facsimile is a simple, yet comprehensive shortwave fax system for the IBM PC and compatibles. 1t in-
cludes an FSK demodulator, advanced signal processing software, tutorlal cassette, and complete reference
manual. With your PC and S5B reveiver getting FAX is a snap. Here are just some of the features:

Grayscale on all Popular Printers
Worldwide Broadcast Schedule

Woridwide Frequency Listing
CGA,HGA,EGA,VGA & Super VGA

Time Lapse Frame Looping

o« Two RS-232 Ports with full Modem Control
Signals

o Individually Selectable Address and Interrupt
(2-5, 10, 11, 12 and 15)

« FREE Technical Support

¢ 165505 Standard

» MasterCard, VISA and COD accepted!

» Next Day Service available!

e 50 Day Money Back Guarantee

« Part #3068 PRICE: $69.00

SEALEVEL SYSTEMS INCORPORATED

F.O. BOX B30 102 W. MAIN ST.
COMMUNICATIONS E /'O

Mouse or Menu Driven

Single Scan per Line with EMS Memaory
Colorization
and Contrast Conirol
Transmit Option Aveilable
image Zoom, Scroil, Pan, Rotation

Call or write for our free catalog of products. Yisa & 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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LIBERTY, SC 29657
(8B03) B43-4343
FAX (803) 843-3067
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T HE

WORLD

0 F

Communicatlions,

Test & Surveillcmce

Further s Better » Faster

0L MODGA .
i P

[ . L

Model 3000A $329.

Worlds most highly advanced hand heid

counter

e Digital Filter: Reduces false counts
- NO loss of sensitivity

s Digital Auto Capture - auto hold &
store: works even near strong RF Fields

e Stores and recalls frequencies

* 5-6 hour battery operation

* Fast - 250 million counts per second
for high resolution - 250 MHz direct
COuUMt

e 10 Hz to 3 GHz

e Litra sensitive bargraph w/ 10 segment
display

e Multi-Function Counter with
Frequency, Peniod, Ratio and Time
Interval

e Optional + .2 PPM TCXO- £100.

orTorll

s adisiilunsilinh
|

- rii f
e CATURE TIRETEET

Model M1 $9229.

Full Range Pocket Sized Counter

e Digital Filter

e Digital Auto Capture - Auto Hold
» Stores & Recalls Frequencies

¢ 4-5 hr. battery operation

10 Hz to 2.8 GHz

* 10 digit LCD with EL backlight

[+ 3
iR TONE

Model 8040 $679.

Multi-Function Bench/Portable Counter
Measures Frequency Period, Ratio, Time
interval ana Average
» Digital Filtening to eliminate false counts
e Auto Capture/Auto Hold
e 16 Segment Signal Strength Bargraph
e Dual 50 OHm and 1 Meg OHm input
amplifiers with ACDC Coupling,
+ Polarity, Triggers Level Adj., Low Pass
Filter and Attenuator
e (05PPM, 0-50°C Owvensized Time
Base Option
e intemal/External Clock Input
¢ RS-939 Senal Computer Interface

CIRCLE 172 ON READER SERVICE CARD

(305) 771-2050 o FAX (305) 771-2052 » 5821 NE 14th Ave, Ft. Lauderdale FL 3333«



CTCSS: 188.8 Az -
DTHF: 8283275912

Model DC440 Decoder $259.
* 50 Sub-Audible (CTCSS tones * |deal for testing two way radios
e 106 Digital (DCS) Codes e Tone log software available
¢ 16 Touch Tone (DTMF) chara- e Exceptional 2x16 character backiit ol
ters/126 character recall display MOdeI 3300 M‘nlcounter $1 29‘
e Serial Data Interface e Small size - 1.8" x 4.5" x 4" deep » Super Compact
» Update older service monitors e 10 digit LCD - longer battery life

e 1 MHz to 250 MHz direct count for high resolution
(1 Hz/Second)
o Maximized Sensitivity
* Hold Switch to lock display
o Ni-Cad plugs into board - no soldering to change outpack
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Model CF-802 $149.
835 MHz + 10 MHz filter/amplifier. 10 times the pick-up dis-
tance when used with our counters or R-10.

Model R-10 $359.

The R-10 is a unigue FM Communication Test Receiver with secu-
rity and sunveillance applications. 30 MHz to 2 GHz. Measures
deviation and relative signal strength. Demodulates FM

Model APS104 $995.
Tunable band pass filter covers 10 MHz to 1,000 MHz. Tunes
continuously over more than 5 octaves. Increase pickup dis-

: : ' 5% Ship/Handling (Max $10) U.S. & Canada. 15% out-
tance 10 times. Ultimate Security Sweeper. side cc?ntinentat FS, Visa h;!aster Caed, C.0.D., Cash

or Money Orders -:-nlr\:, All specifications and prices are
subject to change without notice or obligation.

MADE IN THE U.5.A
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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 Packet 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— CALL US
NARA

NATIONAL AMATELR RADIO ASSOCIATION
P.O. Box 598, Remond, WA 98073
Orders Only 1-800-GOT-2-HAM

Inquiries (206) 869-8052

e e e — e
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“The family suggests
that memorial
contributions be made
to the American

Heart Association”
When people want to
honor a loved one

and fight heart disease.

THE AMERICAN HEART
ASS(TIATION
MEMORIAL PRARAM =

1-800-242-8721

American Heart
Association

This space provided as a public service.
@ 1992, American Heart Association

The Fox Box

Continued from page 47

swiltches at one end of the case. | achieved
the placement goal with one exception: | did
not leave enough room on the end of the
timer case to place the jack for an external
monitoring speaker. Placing the jack on the
side of the case caused only a minor problem
because the speaker would not be used when
the FOXBOX was hidden. Careful attention
should allow all jacks and swilches to be
placed on the end of the case.

Connectors and Switches

Three external connection jacks and two
swilches are used for the FOXBOX. For the
power jack, 1 chose a coaxial power connec-
tor identical to the one used by my ICOM
HT. The speaker uses a standard 1/8-inch
phono jack. 1 chose to use a 5-pin DIN plug
for interfacing the radio. Any 4-or-more-pin
jack would have worked well here. The DIN
plug was the least expensive option explored.

I wanted the switches to be low-profile
slide switches. A DPDT switch is required
for playback/record selection. An SPDT
switch is required for power. [ used two small
DPDT swilches because they were easily
availabile.

Operation

Operating the FOXBOX is straightfor-
ward. Apply 8 to 12 VDC, then put the
play/record switch (S2) into the RECORD
position. Speak at a normal level into the mi-
crophone to record a message up (o approxi-
mately 20 seconds long. The message muust
not be long enough to entirely fill U3's mem-
ory or message playback may not occur prop-
erly. At the end of the message, place S2
back in the PLAY position. The newly
recorded message will now play back once at
the end of every cycle of Timer 1.

An interface cable is required between the

to be able to use two dil'erent radios for the
hidden T. The first radio. an Alinco 570 uses
a four-conductor interfacce cable to carry PTT,
PTT ground, MIC, and MIC ground signals.
The second radio, an ICOM O2-AT hand-
held, only needs a two-conductor cable. To
use the HT, the MIC signal from the
FOXBOX is placed in serics with the PTT
ground connection.

| had originally intended to use a third
switch in the FOXBOX to accomplish the se-
ries MIC connection for HT use. | decided
not to use the switch and instead just shorted
the appropriate pins in the interface cable
connector. The decision to eliminate the
switch saves the space required to mount the
switch on the case.

Conclusions

Designing and building the FOXBOX was
quite fun. If the relay keying circuit is count-
ed, | achieved my goal of building the device
entirely of parts available at any Radio Shack
store, Future improvements to the FOXBOX
could include filters for the audio output. Ad-
dressing circuitry could be used to allow the
record and playback of several short mes-
sages by the ISDIOO0A. The FOXBOX will
serve well to control many types of hidden
transmitters. If the FOX is to be hidden for a
long period of time, provide plenty of battery
capacity for the transmitter. The FOXBOX it-
self draws only a small amount of power so
large batteries are not needed. Creative hous-
ings for the entire FOXBOX package will
allow hmitless hiding possibilities. Let the
imagination fly. 73}

References:

1. Moell, Joseph D.. KOOV, and Thomas
N. Curlee WBOUZZ. Transmitter Hunting:
Radio Direction Finding Simpified. Blue
Ridge Summit: Tab Books, 1987, p. 193,

2. Tandy Corporation. ISDI000A Voice
Record/Playback IC. Fort Worth: Tandy Cor-
poration, 1992,
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FOXBOX and the hidden transmitter. | want
100 PAGE

H U G E CATALOG

® Communications Receivers
® Portable Receivers

® Scanners

® Amateur HF Transceivers
® VHF-UHF Transceivers

® HI's and Mobiles

® Amateur and SWL Antennas
® Accessories and Parts

® RITY and FAX Equipment
® Books and Manuals
This catalog includes prices!

Send
S1to

Universal Radio
6830 Americana Pkwy. 73
Reynoldsburg, OH 43068
Tel. 614 866-4267

=2 SLOW SCAN TV
with the Sound Iamr!

New! Copy 8,12,24,36 sec. B&W,
36 & 72 sec, Color (in BAW]), Scotty 1 Ll

& 2 (in BEW) with your Sound
Blaster compatible sound card.
Requires VGA 640x480-256 colors.
ONLY$40.00 - Shipping $5
llinois residents add $2_50 tax

Harlen Technologies 8153582683 |je=
5831 Alma Dr. - Rockdord, liiincis 61108 [= ———

CIRCLE 187 ON READER SERVICE CARD

Say You Saw It In
73 Amateur Radio Today

NEON caLL - -

«urﬁmuummmrH:L:"Lm S|GHS

* Hand orafied. lssin for yeary

= The vitsmsie i “Shech ™ decor

& bouribaed Batermn By ior chrpbelty

+ Avmiabie o MEOM red. Clewr  biue, oraege, white, sicy blgs _roee, pink & grees

= Compleis with rangiormer pnd hardw s

+ | poar mited warrsnty

« Avalable with boftom MEQH accent simip, boarder or other cusiom design
Complets custom unit, tested and delivered: $225.00.

Allow 4-6 weehs delvery, Send order with chack or MO (sarry, NO COD's) 1o:

JUST NEON H. conen, wazTve

409 James Street, Utica, New York 13501
(315)724-9150 = (315)792-8032 FAX

N.Y States Residents Add Sales Tax
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1-1300 MHzZ In One Sweep $1,795.

MADE IN USA -10KHz Resolution Band Width -7 Digit Center Frequency Display

MARINE, TWO-WAY, HAM, AM FM SW BROADCAST RADIO - CATV, SATELLITE. SYS., SURVEILLANCE
TUNE DUPLEXERS, AMPS, FILTERS, SECURITY TRANS, & RECEIVERS - EMI, RFI, FCC, TESTING

EXCLUSIVE DISPERSION ZOOM

ITC SA Series exclusive Dispersion
Zoom lets you zoom in on any Center
Frequency signal, from any one of
five calibrated Dispersion positions.
Preset at >140 MHz, 50MHz, 10MHz
1MHz and zero MHz per division. The
SA1300A displays greator then 1300
MHz on the screen at one time yet
allows instant zoom to any Dispersion
Scan Width as low as zero MHz per div.
Allowing for total control over all
Dispersion Scan Widths settings.

80 dB ON SCREEN
180 dB total Dynamic range 110 dBm

Sensitivity. At Narrow and Wide Band
Width settings. Performance you would
expect only from a $10,000 Analyzer.

ULTIMATE LowcosT ANALYZER

ITC Spectrum Analyzers are the best
performance to price ratio Analyzers on
the market today. No other low cost
Analyzer comes close to the Superior
performance and quality of an ITC

Analyzer. Total flexibility and ease

of operation. SA1300A gives you full
control over the Resolution Band Width
and Freq. Span widths. Plus Vertical
Position, Baseline Clipper, Sweep
Speed, Video Filter, 4 Input Attenuator
settings, 10 Frequency Select settings.

MODEL SA1800B 1800 MHz
Covers 1-1300 MHz and 850-1850 MHz
in one sweep. |deal for Satellite service.

The SA1800B has the same general
specifications as the model SA1300A.

INTRODUCTORY OFFER

SA1300A & OPT.s 1,3,6
ONLY $1795.00 re :

SA1800B & OPT.s 1,3,6

ONLY $2195.00 note:
$1995.00 Opt. 1, 6 ONLY

$1595.00
51895.00

SAL300A
SA1800B
OPT.1 50MHz MARKER $200.00
OPT. 3 +/- SKHz Res BW $350.00
OPT. 5§ 1000 MHz Tracking Generator $250.00
OPT. 6 7 Digit Center Frequency Display $300.00
Note 1: Introductory Price for limited time only.

TAKE ADVANTAGE
CALL 1-800-566-1818

To: Order - For Information & Special Intro. Offer
Terms MC, VISA, AE, Check, COD, PO (OAC), LC, Transfer

DISTRIBUTED BY: AI’VAer‘ AG lg INSTRUMENTS CORP.

3276 KITCHEN DR. P.O. BOX 2152 CARSON CITY NV. 89702

1-800-566-1818 702-885-0234 FAX 702-885-7600
PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION. F.0.B. CARSON CITY NV. NV, RESIDENTS ADD SALES TAX.
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Number 10 on your Feedback card

The Commercial General
Radiotelephone Operator License

Yuu may remember the FCC’s very tough
examination for the First Class Ra-
diotelephone Operator License, better known
simply as the “Ist phone:” the license neces-
sary to work on and adjust broadcast radio
equipment. If you worked on two-way ra-
dios. you needed the “2nd phone.” And if
you operated over boat radios that carned
passengers for hire, you needed the “3rd
class license.”

Then the FCC lumped the Ist and 2nd
class licenses into one common license
called the Commercial General Radiotele-
phone License, and gave it lifetime status,
Then the Commission went on to deregulate
the land mobile radio service maintenance
laws, and threw out the requirement that fix-
ing this equipment required the GROL (Gen-
eral Radiotelephone Operator License).

Pass that test!
by Gordon West WB6NOA

But the rules still require that all techni-
cians who repair and adjust marine and avia-
tion radios must have a GROL to work on
transmiltter sections. The radar endorsement
is also necessary if the technician goes inside
a ship’s radar for internal adjustments.

Meanwhile, the FCC has been hit with
cutbacks. The commission was not able to
keep up with a current question pool nor a
schedule of when the GROL examinations
could be offered. In fact. there was a penod
about a year ago when the FCC would not
give an applicant the exam unless that appli-
cant could prove that he or she really needed
the license in the first place!

So now it's a whole new ball game—the
commercial radiotelephone operator license
is fast becoming that coveted “wallpaper™
to get. The good news is, the GROL exam

has never been easier!

Recently, the FCC released “new™ (ha) test
questions and appointed nine private organi-
zations to administer the examinations. These
private organizations are called Commercial
Operator License Examination Managers or
“COLEMs.” Serving the amateur radio oper-
ator who wants to take the new tesis is our
familiar W5Y1 VEC group (1elephone:
817/461-6443), working as a COLEM under
the name “National Radio Examiners Divi-
sion.” Commercial examinations are given
by the same team of W3YI examiners who
give ham tests, and they very well could offer
the GROL test right after the amateur radio
[ests.

“The COLEM system is similar to the
VEC system in that a specified number of
questions are selected for the written exami-

P.0. Box }&8

L HAMPSTEAD S8 038160068
rH H03-I29-6995 BaM -9 rm IxT
Fax 803-319-4499 14 ERSDAY

JADE PRODUCTS, INC
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HIGHLY PORTABLE TWIN-LEAD Hanger
2 M J-POLE ANTENNA

(OREAT FOR APARTMENT DWELLERS WO

S ACE FOR AN OUTDNOR ANTENMA. Oy

60 m (1. 5ML EUGEED COMNETRLICTION.

COMES WITH STAMDARD S0 139 Coax ooeNECTOL
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JADE-POLE
FUN-KIT LINE
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Y . —  (Leap-Acw'(e3 CEL) Usies Te UCIS0S LT
| [@:";-"-!' COMT. DUTY, EEEPS BATIERY CHARGED:
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— pwrm v, EMI LE FILTER, AMMETER,

ENCLOSURE & ASSY MAMUAL FOR | 2V BATIERES( BULK RATE L A)
PrOCEAM OTHER VOLTAGES 1 10220 var, SOVO0HE. ..o

379.95

BCO2 BATTERY CHARGER MODULE HBCO01 LESS ENCLOSURE,
EMI FLIER & METEL MOUNT IN Y OUR OWKN ENCLOSUNL. ... . 339.95

BCO3 BATTERY CHARGER MODULE  BCO2 Liss

TRAarSFoRMER. NEEmns 16- 21 VAC 5060 He ar 1.2 asrs 52995
TWIN-LEAD MARCONI ANTENNA

EasEr 10 assrvdiE Thbe 70 LioTH &
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AN M I1SOMETER TWIN LEAD ANTENNA. 25598
ANAZ ROMFTER TWIN-LEAD ANTENNA %349

EKO01, EXPERIMENTER'S KIT
Promomy e IT FOR A0,  Nevomen PCB, NESDITAN,
MC1496, LMIBSE, 7.5 285 X 1.3 ENCLOSURE WITH
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| 1-00001 Coe SET(WEG02ZAN, Mcummuaa} verreeere 36,00
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4 500000 NESI2AN Mgk (Ecilaor 52255000 6 voe. ., £10.00
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| Sell
Your Product In

/73 Amateur

' Radio Today
Call Dan Harper

Today .
1-800-274-7373

AR SRR T AP

iVI]IEE KEYER & CW INTERFACE
RIGHT IN YOUR PC!

This plug-in board turns your

PCintoa high-pﬂhfﬁi‘d contest machine.

Record your call, CQs, contest reports, etc. lor play back

% under control ol your PC — both phone and CW! Works with

XT-486 PCs, does not use up valuable disk space storing
¢ audio. Compatible with CT™ & NA™ contest software, See |
L the Sept, 93 Q5T magazine article (pg.31) on the Contest Card, |

ASSEMBLED & TESTED §179.95. KiT §119.95

(Cable not included) §5.00 3&H per order. Wl add 5% sales tax.

Sk moey i (IFIED MICROSYSTENS |
(414) B44-9036 &L BOx 133 B

SLHGFR W1 53086
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FREE 1994
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SAVE MONEY- HIGH QUALITY,
FAST DELIVERY
General Communication ® Industry
Marine VHF * Scanners * Amateur Bands
CB Standard » CB Special » Microprocessor

CALL TOLL FREE: 1-800-JAN-XTAL

P.0. BOX 60017 » Fort Myers, Florida 33906

I (813) 936-2397 Q
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Courteous Service . Discount Prices . Fast Shipping

5 WAY MULTI-POINT
TEST LEADS

High quality, llexible, cloth
~ covered red and black test
leads with telecom industry
standard 5 way multipoint test clips on one end and
spade lugs on the other end. 5 ways 1o connect
clips: 1) U-shaped nose for gc terminals; 2) Notched
jaw for gripping screws, wires or terminals; 3) Serrat-
ed teeth for threaded or wire wrap terminals; 4) Clus-
ter of small needles for piercing small gauge wires,;
5) Large piercing needle for piercing larger wires.
4 feet long. At one end of the cord is a 1500 ohm
resistor that can be switched in and out of circuit.

$3-50 per se:ﬂ# ko

SUPER SPECIAL!

11 Vdc, 500 ma.
WALL TRANSFORMER

White-UL listed wall
transformer. 11 Vdc,
500 ma. output to a
2.1 mm co-ax plug
with center posilive.

CAT# DCTX-1135

100 for
$175.00

10 BUTTON
MEMBRANE KEYPAD

10 button, matrix encoded keypad. Peel-
and-stick backing for easy mounting. Origi-
nally designed for use on a satellite TV tun-
er, the keys have satellite names and related

‘ text on them in addiion to numerals 0
through 9. Overall dimensions are 9° X

| 1.625", but hall of the strip can be cut off with

a knife or scissors, leaving a sell-sticking

keypad of 4.5" X 1.6257. Silver keys with

charcoal numerals and background, 6.57

flexible ribbon cable, terminated with 7 pin

socket connector - 0.1° spacing.

CAT# KPM-10
10 for

$1.25 cach  [$10.00

ORDER TOLL FREE

1-800-826-5432

CHARGE ORDERS to Visa. MasterCard or Dhscowver

TEFALS Warwmum orde 510 00 Shpeng and tanding lor Fw &8 contmerts US A
S Ol puee ier AU peheen, shchucerg AR HL PR o Canacte mind pay hull sthopreesy Al
prders colivpred in CALTFOSNA, musl nciude siate sabes taa (7 J5%. T 5% 7 TR
B 2%%. B 5%) Cuantibes Limmeg WO C.00 Prices subyect o changs witu fohce

MAIL ORDERS TO:
ALL ELECTRONICS

CORPORATION
P.O. Box 567

Van Nuys,
California
91408

S A
Ot o0 postage FAX (818) 781-2653
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'DR-592T DUAL BAND MOBILE

45 Watls/2M (Rx 137-173/Tx 144-148), 35
Watls/440 (Ax 410-470/Tx 440-450). Head can be
remoted up to mmmmmmm
20. Cross-Band Repeater, can be tumed on and off
faml:telf mmhﬂmﬂhﬂﬂm
HT (DR-592T requires EJ-8U for HT Remote
Control). 30 Memories + 10 additional automalic

renaalar mamnnas + 2 mill nhannals Tﬂna Encode, namote nnnlrﬁIIDTMF Jancﬂda: |

g ons: EJauﬁﬁ&FWr mas £.J7-U Tone Squelch 862,95
- EDC-19 9-Ft Remote Kit $36.95  EDC-20 16=Ft Remote Kit mg;

LARSEN Ameuuns DJ-162TD 2 Meter HT

‘Every Modal in Stock! 2M (Rx 137-174/Tx 144-148). 20
KG144  2acme 54?9‘5 Memories + Call channel. DTMF
2M ON-GLASS | Eneude and Decode.Tone En-
KG220 25080 $47.95 code (Decode W/EJBU). Paging
1.2M (222MHz) ON-GLASS lunctions. Scanning. etc. Comes
KG2/70 2545480 S$67.95 with AA Cell Battery case, see
_mm{mmmm below for Nicad Packs/Chargers

Optional Battery Packs for DJ-560 & DJ162-TD
 EBP-ON 7.2V x700MAH Only $25.001

5 EEIF-?WN“IEH# can be u!a_t.t witl.'l the EDEET Smart chnrguf of wall chargers

 EBP-10NA 7 2V x 700MAH only $45.95 EBP-12NA 12V x 700MAH only §59.95
: Eﬂﬂ-i?uhnrnlr for EBP-10N/MNA or EDC-18 wall d’ﬂ-rgﬂf for EBP-12A §15.95

'mmmdhmmumm where can you find a brand new
mnﬂuummmummmmmhm
munmmumm

To order. mmwmmws&mhmmﬂn
address (sorry no U.S. Post Office Boxes, UPS will not

your shipping

m:rﬁﬁhﬂ‘mmlm

' Joe Brancato

THE HAM CONTACT
PO Box 3624, Dept 73 . |
LﬂngBeach CA90®03 A —

lhaﬂ-ﬁhihé“ahwrm Fﬁrﬂaﬂ m #lﬂ :‘atmiaarmn

fﬁlrfa‘ mﬁirﬂhﬂ.im
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Join the FUN on the

SATELLITES

YES! Anyone with a Technician Class
license or higher can work
the

via the

OSCARs

Learn how: Join AMSAT today!

Special Offer: Until March 31, new members receive:

ORBITs - Satellite tracking software by WOSL
How to Use the Amateur Satellites - A great book by KB1SF

Dues $30 U.S. $36 Canada/Mexico, S45 elsewhere VISA/MC accepted
T write or call
=) AMSAT
AT~/
PO Box 27 Washington, DC 20044
301-589-6062
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nation from a publicly-released pool of ques-
tions and multiple choices.” comments Fred
Maia W5YL. “The National Radio Examiners
Division of the W5YI Group is organized in-
10 seven testing regions, and we are happy (o
supply any amateur operalor or any lest can-
didate with a list of test center managers.”

The Commercial General Radiotelephone
License consists of Element 1 questions cov-
ering rules and regulations and Element 3
questions covering technical skills. There are
170 questions covering marine radio opera-
tor Element 1 rules and regulations. and you
must answer correctly at least 18 out of 24
questions from the Element | pool.

There are 729 questions found in the com-
mercial Element 3 pool, and you must an-
swer correctly at least 57 out of 76 questions
to pass the Element 3 test. And now, here's
where it gets interesting for the amateur ra-
dio operator . . . the Element 3 technical ex-
amination for the Commercial General Ra-
diotelephone License is broken up into eight
sub-elements:

. Operating procedures—ithree questions

. Radiowave propagation—three questions
. Radio practice—{ive questions

. Electrical principles—16 questions

. Circuit components—13 questions

. Practical circuits—22 questions

. Signals & emissions—nine questions

. Antennas & feedlines—five questions

00 =] On A i tad b)) ==

Similar to a ham test, a specilic number of
questions must be used out of cach sub-ele-

BN

Photo A. It takes a commercial license 1o work on marine and aviation transmitiers.

ment. And where did these questions come
from? They were submitted by a very few in-
lerested parties when the word went out that
the FCC was looking for new updated tech-
nical questions. In facl. the response was so
poor that the Commission needed to come up
with hundreds of questions to add to the few
questions that were submitied for this pool.

And where did they get over 500 questions

on the Element 3 question pool? You

guessed il. Here is the breakdown:

7129 total Element 3 questions

315 1aken from amateur Advanced question
pool

236 taken from amateur Extra Class question

pool

Wayne is mad as hell ...
...and he doesn’t want you
to take it anymore!

Declare War!

On Our Lousy Government

Fed up with the mess in Washington?
The mess in your state capital?
Poverty, crime, our failing schools?
Wavne Green has solutions.

Clever solutions.

Wayne Green’s unique reasoning is intriguing —
even delightful. Whether you are horrified by his pro-
posals or you embrace them, it is impossible 1o ig-
nore the basic lesson he presents: It is lime to bring
logic — not emotions — to bear on Amenica’s dilem-
mas. His spin on America in the 90’s helps us to un-
derstand how simple the seemingly complex issues
are. All it 1akes i1s looking at them from an entirely
New viewpoint.

Now available in one complete volume, Declare
War! is full of thought provoking ideas and solutions
to some of the most difficult problems facing our
country today.

Regular price: $12.95

Special For 73 Readers
Onl}'—$10.00

(plus $3.50 shipping & handling)

Order Toll-Free: 800-234-8458

RECEIVE PICTURES LIKE THIS DIRECTLY
FROM SPACE ON YOUR COMPUTER!

-

i ] e -y

MuftiFAX ofars two fuly featured weather satelde demodulatons
One mode! pugs deectly nio the sxpansion siof of your [BM
compatible dezkiop PC. the other model mierdaces 1o your PC
faptop. nolebook, of deskiop] through the paraliel [prnlerd)
port—periect for "crowded” compular

Soth versmons offer the same powertul capabilties —PLL oroutry for
perfectly straight edges on NOAA and GOES satefites Capture
ALL the high resoiution the NOAA satelides can provade (2-3 miles)
m visibee and mirared with & full 12 minute recording

FEATURES INCLUDE: NOAA Meteor (Russia), Meleosat, GOES
and HF Fax & Direct Write (o Disk (Extended or Expanded memaory
NOT Required) ® Images have Stragght Edges - Even from NOAA
and GOES Audio Tape Racordings ® ‘Point & Shoot™ User Inlerface
with Full Mouse Support ® 256 Color/64 Shades of Gray, T024x708
Pixels with SVGA 8 VESA Video Suppordt ® Jfoom 1o BODS%: =
Powerlul Image Enhancement ® GIF File Outpul ® False
Colorization ® Unattended Timer Recording ® Animation (looping)
for GOES and Metecosat ® Calibrated IR Temperature Readout =
Dot Matrix and Laser Prinler Oulpul ® '30° Enhancement =
Lattude/Longitude and Map Ovaerlays (USA Included) = Relerence
Audio Tape of Actual NOAA, Meteosal, and HF FAX Transmissions
® Clear, Complete User's Manual ® Domodulators with Software
slarl al 5289 = Much More

Call er Write for Detailed Information

MultiFAX - 143 Rollin irsh Road - Milton, VT 05468
MasterCard and Visa - B02-883-T006 « Fax: B02-893-6650
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QUICK, EASY, & COMPACT

Flash cards "NOVICE thru EXTRA" theory Key words
underlined, Over 4000 sets in use! For beginner, OMs,

XYLs & kids. . - YIRS EE

NOVICE 511,05 A i 4l I

TECHICIAN  $10,08 R A

GENERAL  §9.95 I | Order Today!
ADVANCED  $15.96 . from
EXTFIAS $14.08

tona 159 VIS STUDY CARDS

somon 3400 P.O. BOX 17377 s (BB,
CLUBDISCOUNTS  LATTIESBURG, MS 39404
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Say You Saw It In
/3 Amateur Radio Today

SPY ON THE EARTH

See live on
your PC
what
satellites in
orbit see

Capture live breathtaking images of the Earth for fun or
profit. Zoom in up to 20X. Send $39 check or M.O. ($45 ar,
$50 overseas) for our fantastic 12 diskette set of
professional quality copyrighted programs (IBM type) that
does satellite tracking, image acquisition, image processing,
3:D projections and more. Direct reception from the
salellites quaranteed 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. A, 196-23 Jamaica Ave.
Hollis, NY 11423 Tel.718-468-2720




178 new questions modified from old commer-
cial exams

Hang on, it gets better if you have alrcady
studied the Advanced and Extra Class ham
question pools—you now know at least two-
thirds of what could be asked on the com-
mercial test. Here is the precise breakdown
between the commercial questions and the
ham question pool:

Commercial Amateur Radio
Sub-Element Sub-Element

JA1-3A5 ADV. 4AB-1.1 - 4AB-1.5
JAG-3A18 XTRA 4BB-1A.1 - 4BB-2A.9
3A19-3A41 New guestions.

3B1-3B10 ADV. 4AC-2.1 - 4AC-4.5
3B11-3B14 XTRA 4BC-2.1 - 4BC-3.3
3B15-3B22 New questions.

3C1-3C39 ADV. 4AD-1.1 - 4AD-7.3
3C40-3C51 XTRA 4BD-1A.1 - 4BD-3A.3
3C52-3C97 New guestions.

3D1-3D40 ADV. 4AE-1.1 - 4A-8.10
3D41-3D96 XTRA 4BE-1.1 - 4BE-6B.5
3097-3D115 New gquestions.

3E1-3E46 ADV. 4AF-1.2 - 4AF-5.5
3E47-3E72 XTRA 4BF-1A.1 - 4BF-5.3
3E73-3E-75 New questions.

3F1-3F72 ADV. 4AG-1.1 - 4AG-9.7
3F73-3F110 XTRA 4BG-1A.1 - 4BG-4B.3
3F111 New question.
3F112-3F130 ATRA 4BG-4B.5 - 4BG-8.2
3F131-3F139 New questions.

3G1-3G58 ADV. 4AH-1.1 - 4AH-10.2
3G59-3G93 ATRA 4BH-1A.1 - 4BH-6A.3
3G94-3G97 New questions.

3H1-3H45 ADV. 4Al-1.1 - 4Al-12.4
JH46-3H7E XTRA 4BIl-1A.1 - 4BI-6D.2
3H77-3H143 New questions.

These questions will remain unchanged
for at least a year—but when it comes time
to revise the Element 1 and 3 questions, you
can be assured that most of the amateur-type
Element 3 questions will be replaced with
some real “brain busters™ that will have litle
or no amateur radio question heritage.

Amateur radio Advanced and Extra Class
study guides adequately explain how to solve
for two-thirds of the commercial Element 3

questions. The following books could help
you get through the “new™ questions, plus
add tremendous background behind all com-
mercial questions:

General Radiotelephone Operator's Li-
cense Study Guide, LeBlanc, Tab Books.

Radio Operator’s License Manual, Kauf-
man, Hayden Books,

Practice Tests, GROL Exams, Veley, Tab
Books.

Electronic Communication, Shrader, Mc-
Graw-Hill.

Land Mobile and Marine Handbook, Noll,
WPT Publications.

3 examinations—a total of 100 questions on
the combined tests—and earn your Commer-
cial General Radiotelephone ticket. Even
though this license 1s no longer required for
the maintenance of land mobile radio gear, it
1s still a good license to have—it could cover
you if you ever need to pop open a marine
radio, a radar system, or an aviation
transcetver. And with two-thirds of the ques-
tions coming straight out of the amateur ra-
dio question pool, the time to take the test is
RIGHT NOW.

Element 1 (was Element 1 and 2): Basic
radio laws and operating requirements; 24

“Hang on, it gets better if you have already studied
the Advanced and Extra Class ham question pools—
you now know at least two-thirds of what
could be asked on the commercial test.”

ARRL Handbook, American Radio Relay
League.

The combined Element |1 and Element 3
question-and-answer pool is available for
$12.95 from Gordon West Radio School,
2414 College Drive. Costa Mesa CA 92626.

There is more good news for licensed Ex-
tra Class amateurs—you have already satis-
fied the 2nd class radiotelegraph CW Ele-
ment 1 and 2 requirements, having passed
your 20 wpm code test. Extra Class hams
who have passed the ham 20 wpm require-
ments won 't need to take the 16 wpm
groups/20) wnm text tests.

Soon the Commission will release the
question pool for ship radar endorsement, El-
ement 8. They will also release the question
pools for radio operator and radio maintlainer
licenses to operate satellite radio systems
aboard U.S. flag vessels.

So if you are a technical ham and are
looking for one more piece of “wallpaper” to
put up at the shack, consider taking the com-
mercial Element | and commercial Element

questions out of a 170-question pool.

Element 3: Electronic fundamentals and
techniques to adjust and repair marine and
aviation radios; 76 questions out of a 729-
question pool.

Element 5: Radiotelegraph operating prac-
tices: 50 questions out ot a 250-question
pool.

Element 6: Advanced radiotelegraph oper-
ating procedures; 100 questions out of a 500-
question pool.

Element 7: Global maritime distress and
safety service practices and regulations: 76
questions out of a 360-question pool. The
FCC is soliciting this question pool now.

Element 8: Ship radar. technical. theory.
and practice; 50 questions out of a 250-ques-
tion pool. The FCC is soliciting questions
NOw.

Element 9: Global maritime distress and
safety service radio maintenance questions;
50 questions, 230-question pool. The FCC is
presently looking for input to the question

pool. 73]

ULTIMATE MODIFICATION BIBLE
MOST COMPLETE, S P ] |
GREATEST IN ITSTIME {11 [ sl i s ',

OVER BO0 MIKE WIRINGS CB/HAM. ” I
OVER 125 MOD. HAM RADIOS. f ULTIMATIE \ |
OVER 50 COMPLETE CRYSTAL CHARTS. ll pg~mromen mmg

OVER 20 MOD. CRYSTAL CHARTS.
CVER 16 SCANNER MOD.

TEN METER RADIO MOD.

LINEAR COAX. ANT, INFO.

OVER 200 PAGES OF INFO.

KDC SOUND 1-800-256-9895
5 PINE MEADOW $ 29.95
CONROE, TX 77302
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THIS MONTH'S GOODIE FROM THE CANDY STORE
TELEX HY-GAIN
ool et
fr— —— £325.00
Similar Savings on Yaesu, Astron,
Icom, Kenwood, Alinco, Etc. All L.T.0O.

ROTOR T2X $397.00 —T_
Over 8034 Ham ems in Stock, all Prices, Cash FOB Praston
More Spacials in HAM-ADS Looking For Something Mot Listed??

Call or Write
‘@} Call Today (208} 852-0830 _40
S ROSS DISTRIBUTING COMPANY
78 5. State Street, Preston, Id. 83263
Hours Tue.-Fri. 9-6 - 8-2 Mondays. Closed Sat. & Sun.
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(Quality Microwave TV Antennas

IRELE3S CABLE - IFTS - MMD3 - Amateur TV
= Ultra High Gain 50db(+) = Tuneable 1.9 to 2.7 Ghz.
& * 55-Channel Dish System $199.95
| * 36-Channel Dish System $149.95
» 20-Channel Dish Systern  $124.95
e = (ptional Commerceal Grd Antenna (not shown| Add 550 00
& * Yag Antennas, Components, Custom Tuming Avaitable
o Call or write {SASE) for “FREE" Catzlon

e PHILLIPS-TECH ELECTRONICS

Dish System P.{. Box 8533 » Scottsdale, AZ 85252
LurFeTime  (602) S47-T700 ($3.00 Credil all phone orders)

WARRANTY  MasterCard » Visa « American Express » C0D's « Quantity Pricing
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PAY TV AND SATELLITE DESCRAMBLING

OUR BEST YET...1994....0UR BEST YET

Inciudes the latest cable box and satellite (PLUS, B-MAC] fixes. Lots of schamatics
and chip files {all new). bullets. ECM's, atc. ONLY $15.95. Our best yel. Other Pay
TV editions, volumes 1-5 (all differant). $15.95 each. The Complele Wizzard. VCI
PLUS Hacking, 515.95. Salellile Systems Under $600. $12.95. Wireless Cable
Hacking. 512.95. Hacker Video, $19.95, Any 3/834.95 or 5/852.95. Scrambling
Hews monthly, 529.95. Scrambling News Year One {176 pages). $39.95.

Everything listed here and more. $129.95, Includes all our information.

Catalog, $1.00. C.OD.'s are OK. add $5.00.

SCRAMBLING NEWS

1552 Hertel Ave., #123, Buffalo . NY 14216
Voice/FAX (716)874-2088

CIRCLE 36 ON READER SERVICE CARD

Amateur Radio Language Guide

= Hundreds of phrases, especially lor the ham radio operator
« \fol. 1 - French, Spanish, German, Japanese, Polish
= Vol. 2 - Swedish, Italian, Portugese, Croatian, Norwegian
= Vol. 3 - Russian, Danish, Czech, Korean, Hawaiian
= Vol. 4 - Chinese, Dulch, Finish, Romanian, Vietnamese
= Vol. 5 - Hungarian, Arabic, Phillipino, Turkish, Indonesian
Send 510. per volume U.S5., 512 outside U.S. to:
ROSE, P.O. Box 7986, Mundelein, || 60060-0796

Speak To The World
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UHF REPEATER

Make high quality UHF repeaters from
GE Master |l mobiles!

= 40 Watt Mobile-Radio $199
* Duplexing and tuning information $12
* Information without radio $40

Versatel Communications

Orders 1-800-456-5548 For info. 307-266-1700
P.O. Box 4012 = Casper, Wyoming 82604

CIRCLE 259 ON READER SERVICE CARD
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AMIGA AND COMMODORE SUPPORT SERVICES

D!_.'FIS 9.5 ET. MOCN-FRI.

Now utilize the same repair facllities
used by dealers and other
Commodore service centers. Take
advantage of direct low pricing, fast
turn-around (24-48 hours), extended
warranties, service contracts, low-
cost system upgrades (such as 1
MB Agnus), Toaster problems and
most important —PROFESSIONAL
SERVICE.

CALL FOR RETURN AUTHORIZATION NUMBER

GLOBAL UPGRADES, INC.

3 CHESTNUT STREET, SUFFERN, N.Y. 10901

§914-357-7339 = FAX: 914-357-6243

1-800-426-8693

Bt
SO I i i
TSR

For every piece of equipment repaired and returned o our customers, we
will include the following FREE:

« A Commodore or Amiga diagnostic diskette (510.00 value).
= A Commodore Diagnostician or Amiga Troubleshooter ($10.00 value).

SPECIAL LIMITED TIME OFFER

Between now and April 15th, every customer who sends us
their Amiga for repair has the option to purchase "Where in
the World is Carmen Sandiego” software for the low price
of $10.95, while supplies last,

COST OF SERVICES*

AMIGA COMMODORE
FLAT RATE LABCR FLAT RATE LABOR

AS500 5551 A3000 CALL|Ce4 52511541 530
A2000 585|A4000 CALL|C128 $45{1571 535
*PLUS UPS SHIPPING CcDTV =60

CALL FOR PRICING ON MONITOR REPAIR & OTHER ITEMS WE SERVICE /

CIRCLE 338 ON READERS SERVICE CARD

ONLY $50!

Chassis Kits Rack Shelves Have your uwn repeater or link system!
; : Lasy repeater setup without modification 1o your radio gear, simply
Cabinet Kits Rack Equipmmt Cabinets | plug in and go! ldcal for emergeney or ponable/mobile repeaters!
Assembled Cabinets  Antenna Grounding Kits The BRI-2 works with ANY receiver (or scanner) and ANY (rans-
; . mitier. Super sensitive VOX operstion makes selup quick,
SII'JFIE Box Kits Tower Mounted Box Kits Includes Hang and timeout timers. Passive audio interface for clean
UHF & VHF Antenna  Dipole Hangers audio. Only 4,57 % 35" = 1.5" and choice of 12 VDC or 9V batiery
Power Divider Kits Other enclosures i power { please specily when ordering). ORDER BRI-2 $50.

Small sheets Aluminum and Brass

Byens Chassie Rits

Charlas Byers K3IWK

5120 Harmony Grove Road, Dover, PA 17315

Phone 717-282-4901

Between 6PM and 9:30PM EST. Eves.
"Distributorship Available"

For bi-directvanal links aeder our BR1I-T-DUAL  moda) whiteh comtnips twe of
the nbove in one bow: OROER BR]-2-DUAL §835
The BRI-1-AB has » buill in "cemate bags” nterface so you can hnk your

repealer wilh other frequencies or repeaters Scmple amd oasy too use
ORDER: BRI-Z-AB #85

MANY MORE PRODUCTS, CALL/WRITE FOR INFO?
ELECTRON PROCESSING, INC 7072
PO BOX 68 CEDAER, MI 49621 {Elﬁ} 228-7020

MILNY odd aales Lax also

Plenss add §5 ship/handl US, 38 Canada AK HI

CIRCLE 222 ON READER SERVICE CARD

"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
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)
The SG2000 is then re-evaluated and all control functions are verified to ensure that the microprocessor is up to spec. THEN AND
ONLY THEN IS THE SG2000 ALLOWED TO LEAVE THE FACTORY.

The bottom ling 18 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 $400.00 savings! We guarantee the besl price.

Serving The LORD
Since 1987

To order, send check or money order with $8.50 for shipping, along with your shipping address (sorry no U.S. Post
Office Boxes, UPS will not deliver) and Telephone number to

CA Residents Add 8 1/4% Sales Tax. Canadian Residents please send U.S. Money Order + $17.10 for shipping.

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.

BUY AMERICAN, BETTER PRICE AND QUALITY

The SG2000 HF fransceiver is type accepted for commercial and marine service
made with tradilional U.S. commercial radio quality (and of course it can be used
on the ham bands also). While the Japanese radios have 2 final fransistors that
strain to put out 100 walls on the low bands and only 75-85 waits on ten meters,
the SG2000 has 4 large transistors that loal along at 150 walls on ALL THE
BANDS INCLUDING 10 METERS! Some of the SG2000 features are: 1) A
control head remotable (no special kil necessary) up to 150" away from the rig,
perfect for automobiles and boats. Up to 8 heads can be utilized and used as
intercoms also. 2) The largest display of any HF transceiver. 3) 644 pre-
programmed memaories and 100 user programmable memories. 4) operable from
-50F (-45C) to 185F (+85C). You want quality right? Here Is what EVERY
SG2000 must endure before they're shipped from the factory: 1) They're factory
ailgnadT 2) EVERY SG2000 is HE,‘.I'EI:I down at full power (CW 150 Watls) into an
open antenna for about 10 seconds, then connected to a shorted antenna and
keyed down for an additional 10 seconds. 3) EVERY SG2000 is put in the

The 5G230 SMART-TUNER is the best HF autotuner at any price, and 1o
promote a product that is made in the USA, we're offering it at the guaranteed
best price of only $449.00! WHY THE SG2307 BECAUSE: When you lune an
antenna at it's base you are resonatling the antenna, instead of just malching the
coax to the radio as with other tuners such as the AT50, etc. The resull YOUR
SIGNAL GETS OUT MUCH BETTER. The Kenwood AT50, AT450 and other
similar uners can only match 3:1 mismaiches (YES only 3:1) so forget matching
anything bul a fairly decent anlenna. The 5G230 can maich from 0.5 Ohm to 10
kilohm antennas (up to a 200:1 mismaich), s0 it can easily malch random wires,
dipoles, rain-gutters, shopping carts, etc. The result MORE POWER.

Joe Brancato

THE HAM CONTACT
PO Box 3624, Dept 73

Long Beach, CA 90803
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TIRED OF PLAYING GAMES'?

Fassband
monitoring

: Signal
identification
and tuning

Notch filter
adjustment

Analysis
of filter
character-
istics

3-D surface
plots and
color
pectrogram
allow
iracking of
— frequency
changes
over lime

.........

Mw'npfe open

windows
Visinn $89.00

eal-fime audio spectrum analyzer. Full control
over FFT size, sampling rate, scaling, gain, and
averaging. Requires 386, Windows 3.1 and any
Wmdaws compatible 8 c:rr 16 bit soundeard.

Plus - $179

I of the above plus data record/playback, post-
processing, and more! “A stroke of brilliance...
a groundbreaking program’™ Monitoring Times

800-801-3472 i2x/voice 206-697-3472

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)
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Marc I. Leavey. M.D., WA3AJR
6 Jenny Lane
Baltimore MD 21208

I've got to start out this month with
a vivid memory. One year ago this
month, my family joined most of the
East Coast in welcoming the Blizzard
of '93. This “storm of the century” ar-
rived late on Friday, March 12, 1993,
and continued through most of the
day on Saturday, March 13. Il re-
mains as a vivid memory 1o my fami-
ly, as my daughter's Bat Mitzvah was
scheduled for that weekend. After
two years of planning, studying, and
arranging, we had to cope with the
unexpected and regroup. She had
her Bal Mitzvah three months later,
and all came out OK, but that frosty
weekend remains as a symbol of the
unexpected, and the need o be able
to adapt to the situation. After all,
isn't that one of the things ham radio
prepares us all for? Anyway, just
thought I'd share a memory with you,
my friends.

CoCo Programs

Keeping with the theme of the un-
expected, | received a letter from Ed
Barr K2HD of Spring Hill, Florida,
who says that he is still fooling
around with a Radio Shack Color
Computer. He is looking for a copy of
the program that we published
awhile back for the CoCo.

The program was printed in the
January 1988 issue of "RTTY Loop,”
with a correction prompted by the
automated typesetters’' garbling of
BASIC stalementis published a few
months afterwards. The CoCo SIG

Amateur Radio Teletype

on Delphi has carried the programs
for many years; | believe they are
still there. As with the “RTTY Loop”
disks, copies of previous columns
are also available, for the same deal:
$2 per column and a self-addressed,
stamped mailer. You don't need to

send paper, though!

Help! CP-1/C-64 Connection?

Ancther ham toodling around with
older equipment is Bill Shimmin
W7GBC of Tacoma, Washington. Bill
is attempting to get onto computer-
ized digital modes, with an AEA
CP-1, Commodore C-64, ICOM 735,
and “appropriate software.”

He has run into a problem making
the connecling cables. The con-
nection between the CP-1 and the
C-64 seems o be different, de-
pending on the reference material.
One source has the cable going to
the joystick port of the C-64, and
another says it should go to the user
port. So, he Is looking for information
on which pornt of the computer should
be used, and which pins of the
selected port are needed. The CP-1
uses a five-pin connector with TTL
levels; he does not have the RS-232
option.

Bill calls these items “relics of a
bygone past,” and he suspecis that
this information may be gathering
dust in some ancient file. Well, Bill, |
would rather say that there are quite
a few hams out there using just this
setup, and | fully expect to be inun-
dated with Information on the proper
configurations for the CP-1/C-64
combination. I'll print the best of
them in a future column.

Santec HT-1200 on Packet

My sincere thanks to Michael
Geier KB1UM who writes the "Ask
Kaboom™ column here in 73. He no-
ticed my request for information on
putling the Santec HT-1200 onto
packet and, having just completed
such a modification, sent il along. As
soon as | get the time (Isn't that a
laugh?), I'll try to do the same.
Meanwhile, if there is enough gener-
al interest in this, I'll be happy to
share the modification with you all in
these pages. Jusl drop me a line and
let me know.

Helpful Reference Publications

| often receive requests for infor-
mation on monitoring digital modes,
for frequencies of commercial sta-
tions, and the like. One of the finest
sources for this information | know is
Klingenfuss Publications.

Jorge Klingenfuss has devoted
years to producing a series of publi-
cations that directly addresses the
needs of the RTTY amateur. His
Guide to Ulility Radio Stations is the
only international publication to cover
some of the latest military and politi-
cal events, including frequencies in
use in the Balkans, Alfrica, and Asia.
Schedules of various transmission
type, including facsimile, are all in-
cluded.

In addition, a Radioteletype Code
Manual contains detailed descrip-
tions of various radioteletype sys-
tems, including Baudot, SITOR/AM-
TOR, Arabic, Cyrillic, Hebrew,
Amharic, Greek, Korean, Thai,
Japanese, and more. He even cov-
ers non-standard Morse alphabets in
Arabic, Cyrillic, Greek, Hebrew, and
Japanese.

Weather buffs will appreciate his
Air and Meteor Code Manual, which
contains details for decoding meteo-
rological data from systems in use all
over the world, including the Aero-

nautical Fixed Telecommunication
Network (AFTN).

If you are interested, and who
wouldn’t be, drop Jorge a line at:
Klingenfuss Publications, Hagenloher
Str. 14, D-72070 Tuebingen, Ger-
many. All of the prices in his calalog
are given in deutsche marks, so you
will have to check the current conver-
sion rales before you order. Many of
his malerials are also available in
French, as well as in German and
English, so be sure to mention that
as well if language is an issue. Above
all, don't forget to mention that you
saw it here, in “RTTY Loop™

RTTY Software

Many of you have been taking ad-
vantage of what must be the best val-
ue in software around. The four "RT-
TY Loop™ disk collections feature a
veritable plethora (you have no idea
how long | have wanted to use thal
term in a column) of MS-DOS soft-
ware. Disks #1, #2, and #4 contain
amaleur radio, RTTY, and packet
software; disk #3 contains DOS and
Windows utilities for archiving,
dearchiving, and viewing software.
Each collection exceeds ane
megabyte in size, almost filling a 3.5"
high density (1.44 Mb) diskette. Each
one may be yours if you send me a
mailer with return postage, and a
blank diskette with $2 in US funds for
each collection desired. If you would
like to receive a listing of programs in
each collection, just send me a seli-
addressed stamped envelope and re-
ques!t the latest listing for the "RTTY
Loop™ software collection.

More answers to your questions
next month, as spring breaks and we
all get the urge to clean up the shack.
Drop me a nole at the above ad-
dress, or via Email on CompuServe
(ppn 75036,2501), Delphi (username
MarcWA3AJR), or America Online
(MarcWA3AJR).

SCARED OF THE CODE?

IT'S ASNAP WITH THE ELEGANTLY SIMPLE

THE FAMED 2 METER

Also the ultimate for scanners beb to 1300 MHz.

A.S. A. 9209

+9 db Co-Linear “MultiWave” Base
Station Double 5/8 over 1/4 wave
delivers up to +9 db gain. All fiberglass
& solid aluminum construction. Fits

masts up to 1-1/2". 2 Meter Base
Station 10' length.
ARK30
36 73 SYNTHESIZED QRP CW TRANSCEIVER KIT
- . iy l:-l.*-l":ﬁdf?"nﬂ'
+ 55.00 S&H w118 P Manual « GUARANTEED TOWORK

(SC RES. 5% SALES TAX)
CHECK IN ADVANCE OR C.O.D.
ALSO AVAILABLE IN 220 & 440

AN @

Senvice is the Reason For Our Success”

Tel: (B03)233- 7888 P.0. Box 3461
Watts: 1-800-722-2681 Myrtie Beach , SC 29578

Model 9209
+9db

The BEST Transceiver
« 100 millweatts lo 5 W out
* FULL QSK, bult-nspeaker

The BEST Receiver

O, 1o (SoN)

* Tune 1 mm&n#-mm -mﬂmiﬁc

RAVE REVIEWS =

MORSE TUTOR ADVANCED EDITION FOR
BEGINNERS TO EXPERTS—AND BEYOND

Morse Code teaching software from GGTE is the
most popular in the world—and for good reason.
You'll learn quickest with the most modern teaching
methods—including Famsworth 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 seiectable color. Order yours

today.

For all MS-DOS computers (including laptops).
Available 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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CARR’S CORNER

Joseph J. Carr K4IPV
PO. Box 1099
Falls Church, VA 22041

Repairing Water-Damaged
Ham Gear

Three full days of heavy, hurricane-
driven rains pelted the East Coast of
the United States. In my county, the
Potomac River crested 11 feet above
llood stage. In the narrow mountain
river canyons of West Virginia, 80
miles upstream, it welled up to a 54-
loot-high wall of water that over-
whelmed the best efforts of hundreds
of bone-tired volunteers. Despite
backbreaking heroic efforts, the sand-
bag wall at the edge of one town gave
way under the relentless pressure of
an angry river. Over the next 24 hours
the waler rose, completely flooded
basements and gushed into the first
floor of most homes and businesses to
a height of six feet.

Scenes like these were repeated
throughout the mountain and coaslal
regions of the Southeasl. As the wa-
lers receded, the governor of one
Southeastern state called out the Na-
tional Guard to prevent looting, and
the people retumed to their homes to
salvage what they couid. Alter clean-
ing out the poisonous cottonmouth
waler moccassins that inevitably come
along with the flood waters in our
Southemn states, they found their pos-
sessions soaked and mud-caked.
Among the damaged goods were
many electronic products, including
ham gear, which they brought to their
local service shops in hopes that
something could be salvaged,

Although most flood damage sce-
narios are not as dramalic as that de-
scribed above, we nonetheless often
hear of ham gear and other electronic
equipment that has taken a bath: boat-
ing accidents, plumbing failures, base-
ment flooding and a variety of other
problems splash equipment out of ser-
vice. The author recalls one incident
where a hospital plumber burst a
three-inch-diameter water pipe that he
was repairing (in a nursing station
workroom). Water came pouring out of
the pipe al a high rate, causing a mas-
sive flood that damaged patient moni-
toring equipment in the Operating
Room and Post Anesthesia Recovery
Room on the floor below. After the
smirks died over the public address
annoucement “All housekeepers STAT
o 2-east,” a major eflort was under-
laken 1o save nearly $150,000 worth
of electronic equipment that was
freshwater damaged. Fortunately,
there are certain things that a skilled
person can do to restore operation.

If the insurance company pays off
well enough, then one can go out
and buy a new rig. But if the insur-
ance company refuses to pay ("Sorry
. .« Wind-driven water damage exclud-

ed... "), oril there is no or insufficient
insurance, then you might want to at-
temp! restorative action. Even if the in-
surance company does pay off, cus-
lomers can often buy the equipment
back from them for salvage value. | re-
call a guy who received $325 for a
two-year-old hand-held 2 meter rig,
and then "bought it back” from the in-
surance company for $20. The com-
pany sent him a check for $305, and
he kept (and restored) the “carcass.”

Restoration Steps

Some ol the steps recommended
may sound a litlle bizarre to you from
a normal perspective, but they are ca-
pable of restoring an expensive piece
of equipment. Some of the steps might
cause a little damage that will also
have to be repaired (especially those
involving baking the moisture out, or
using chemicals for cleaning). If that
makes you nervous, then please re-
member that in the case described
you cannot harm the equipment any-
more: IT IS ALREADY A TOTAL
LOSS! Any restoration is therelore
pure gain; any further damage is no
big deal. If you are a professional ser-
vice technician, before making any
wild promises make sure that the cus-
tomer understands that you are under-
taking heroic measures that may not
be successful. One of the most fre-
quently cited causes of bitter cuslomer
dissatisfaction is not your poor perfor-
mance, but rather dashed expecta-
tions. If your customer is led to believe
that the job will turn out much better
than is possible, then he or she will
not be in a forgiving mood when you
fail to catch the bullet in your teeth,
But if the job is a lot better than their
expectations, then you will probably
hear word-of-mouth “adverlising”
around town about your ability to walk
on (or al least get rid of) water.

The first thing to do is refrain from
turning the equipment on, even for a
brief test 1o see if it is broken. Satisfy
yourself right now that even a short
dunk will cause fatal damage! Still, the
ali-too-natural urge is to see if the
equipment survived the flood: IF IT
WAS IMMERSED IN WATER, THEN
IT DID NOT SURVIVE!

Give It a Bath

The first job is to remove the covers
and give the equipmenl a bath. A shop
in a seaport town finds saltwater dam-
age to electronic equipment common.
One such shop where | worked in the
late 1960s received an $1,800 UHF-
FM radiotelephone set (the kind typi-
cally used in taxicabs, police cars, fire
trucks and ambulances) that had been
immersed the night before during a
coaslal storm. A saltwater river tribu-
tary overflowed its banks just high
enough to cover the radio mounted in
the equipment well of a service vehi-
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120 or *
240 VAC

o

I1: 25 - 40W Incandescent Lamp

* Depending On Country

Figure 1. One method for drying a power transformer.

cle! The first thing the technician did
was lake the transceiver out on the
back parking lot and give it a 10-
minute shower with a garden hose. He
had lived in thal town all his life, and
therefore had much experience with
saltwater-damaged radio gear. Inci-
dentally, if the damage is due to sali-
walter, then do the cleaning job imme-
diately. The longer salt residue re-
mains in the equipment, the greater
will be the corrosion damage, and the
lower the chance of successlul
restoration,

In some cases, it will be necessary
lo follow the shower with an immer-
sion bath. One technician uses a 25
galion washtub, the kind you might
use lo give a large dog a bath. He
mixes together in the tub two to four
quarts of a product like Lestoil, a small
bottle (2-4 1l.oz.) of either fingemnail
polish remover or acetone (same
chemical) and enough tap water to fill
the tub all the way to the rim. Leave
the equipment in the bath for an hour,
then pour out the solution. Rinse the
tub out thoroughly and refill with plain
tap waler (some people prefer distilled
water, which is available in bottles in
some areas). This second bath re-
moves the residue left by the chemi-
cals in the first bath. BE CAREFUL OF
FUMES! DO THIS JOB OUTDOORS
OR IN A WELL-VENTILATED SPACE.
NOTE: This bath may damage some
plastics. If this worries you, then use
plain soapy waler. Il isn't quite as ef-
fective a solvenl, bul it works some-
whal. Keep in mind that most plastic
pieces can be replaced, and the dam-
age will not usually prevent the equip-
ment from operating: it is already a to-
tal loss, so don't worry about trivial
secondary damage!

Dry It Out

The next step is drying the unit out
thoroughly. If you live in North Alrica
or Arizona (Yes, they have fioods in
the desert! Some of the worst rain
storms I've been through were in Tuc-
son!), then simply leave the equipment
out in the sun for aboul a week. Resi-
dents of other terrains will have to use
some other method. The kitichen oven
is @ good bet, provided that it can be
regulated to maintain a temperature of
125 to 130 degrees Fahrenheit. That

range is low for many kilchen ovens,
and some might not be able to remain
that cool. Higher temperatures will dry
the set oul faster, but they will also
mell some of the plastics used in it, so
beware. The drying process takes
several days, perhaps as long as a
week. Of course, if plastics can be re-
moved before baking, then do so.

Another alternative is to build a box
of cardboard (or other material), and
use several hundred walls of incan-
descent lamps (0 provide heatl. Use a
thermometler inside the enclosure to
ensure that a) the 130 degree "melt
limit” is not exceeded, and b) the box
doesn't catch fire from neglect (card-
board burns). Again, up to about a
week is needed, although in one case
a car radio thal was dropped in a
freshwater lake for a few minutes
dried out in only one day.

Test it

Now comes the BIG TEST!!!! In
some cases, lhe only way to test the
equipment is to turn it on and look for
smoke. The more conservative ap-
proach sneaks up on it one step at a
time. The first step in the test is to dis-
connec!t the DC power supply; this
slep can be absolutely essential to the
future health of the sel being repaired,
especially those with high voltage
(HV) power supplies. Without conneci-
ing the set to AC power, connect a
bench power supply 10 the circuitry
that was previously connected to the
rig's internal power supply. It is essen-
lial that you use a DC power supply
that will provide the same voltage(s)
as the original internal supply, and ad-
diionally (this is important) has a cur-
rent limiter control. The output voltage
is set to the DC voltage normally sup-
plied by the equipment power supply,
and the current limiter control is set for
a short-circuil current only a little
above the normal operating current of
the circuit under test.

Why go to such trouble? The rea-
son is prevention of secondary dam-
age. There is almost inevitably a short
circuit or other condition thal draws
loads of current. If such a condition
exists in the equipment, then the inter-
nal power supply normally used prob-
ably produces enough current to burn
up components, printed wiring board



tracks and other components. After
the circuil is checked oul, then check
oul the power supply and (il working)
reconnect il.

The low-voltage DC power supply
should be checked out separately,
especially if it uses a series-pass reg-
ulator (most equipment does these
days). If the voltage regulator circuit
is not working, then several possible
faults allow the rettifier output to be
connected to the regulator output; this
occurs when the sernies-pass transistor
is either shorted or hard biased to
full tum-on. Since the rectifier voltage
is always higher than the regulator
output voltage, it can damage cir-
cuits that were just pronounced
healthy.

High voltage DC power supplies
have special problems all their own.
These supplies are common in CRO
video monitors, TV sels, as well as
high power radio equipment. Small
amounts of moislure that are no prob-
lern in low voltage supplies will perma-
nently damage an HV supply. The
special problem is the HV transformer.
If moisture has penetrated the trans-
lormer, then the unit may have to be
replaced. [t may help to provide some
extra drying for the transformer, bul be
prepared to replace it. Figure 1 shows
a method for drying a power trans-
former. A low wattage AC lamp in se-
ries with the primary of the HV trans-
former is used to generate internal
heat to the transformer. The current

flow is enough lo cause internal heal
build up, but nol enough to cause ad-
ditional damage 1o the equipment il it
is shorted. Keep the lamp on for a to-
tal of about a week, although as with
all electrical situations, monitor it to
prevent fire.

Some remaining areas of concern
(and probable damage) are those
components where moisture can get
in and remain hidden. Candidales in-
clude: trimmer capacitors, air vanable
capacitors, IF and RF transformers,
swilches and polentiometers, paper
capacitors and electrolytic capacitors.
Where high voltages are used, such
as in RF power amplifiers, it may be
necessary to pull variable capacitors
and clean the plates and bearings in-
dividually. Residue that may be unim-
portant in lower power, lower vollage,
sitluations can be a real problem at
1,800 volis. With regard to trimmer ca-
pacitors, we can open the capacitor up
to the minimum capacity position
(screw all the way oul) and apply a
hair dryer or incandescent lamp for 10
or 15 minutes. Whether or not this
step is needed can be determined af-
ler the initial power-on test shows a
specific problem. Otherwise, you will
destroy the alignment of the sel for
nothing. This slep should not, there-
fore, be used merely as a maller of
course; use it only in response 1o a
specilic symplom. Similarly, air vari-
able capacitors may have corroded
contact wipers belween the rotor and

stator, and this will be apparent when
the rig is turmed on.

Paper and electrolylic capacilors
can absorb water, especially if they
have a fiber or cardboard end cap. |f
the capacitor shows signs of being
soggy. then replace it; capacitors are,
after all, relatively low cost items.

If there remains a lot of scum on
the printed wiring board, then spray
clean it with an environmentally safe
solvent. Some professional techni-
cians prefer lo use a small paint brush
or “cheese cloth™ 1o help remove the
malerial. Flood damaged ham equip-
ment is often salvageable. The meth-
ods described above have been used
by professional service techniclans for
a lot of years and have proven suc-
cessiul.

More Cleaning Hints

Recently the author heard from a
reader who added some advice of his
own. He was a former Navy officer
who used to have electronics techni-
cians working for him on board a naval
ship. He said they used lo repair salt-
waler-soaked electronic equipment in
an unusual manner. A sailor would
lake the equipment into the shower,
and slosh it down wilth warm water.
They then took the desalinated equip-
ment to the galley (“kilchen” lo land-
lubbers) and dried it out in the ovens
wilh low heat and good air circulation.
The retired officer also advised that
distilled water is best, and thal tap

waler in some locations is oo hard
(i.e. conlains minerals); anyone using
this method must either buy distilied
water or use an in-line water softener.
For a chassis covered with oily dirt,
the equipment can be cleaned with a
mixture of 8-10 ounces of household
ammonia, 4-6 ounces of a cleaner
such as Mr. Clean or Lysol, 4-6
ounces of acetone (the ingrediant in
some fingemail polish removers), and
enough dislilled (or soft) water lo
make one gallon of solution. The
equipment is dunked into this mess.
For larger equipment, proportionally
larger amounts can be used. An old
dental “Water PIk" can be used to
hose off equipment that is too large to
dunk. The equipment is then dried in
an oven set to 140 to 150 degrees
Fahrenheit {(Note: Some plaslics used
in electronic equipment will melt at
temperatures over 130 degrees, so
beware) for four o five hours. All lubn-
cants in switches, polentiometers and
air variable capacilors (where used)
musl be replaced aller this treatment.
The black asphall-like paste that
oozes out of overhealed transformers
can be easily removed from chassis
by using either freeze spray, or a blast
from a CO, fire extinguisher (use an
under-pressure one thal already
needs refilling, don't wasle your pro-
tection on cleaning jobs). The frozen
paste becomes brittle and can be
flaked off using a dental tool or solder-
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Homing IN

Number 13 on your Feedback card

Joe Moell PE. KOOV
PO. Box 2508
Fullerton CA 92633

The Foxcopter

Who says hams don't build any-
thing nowadays? Although few home
experimenters take on powerful trans-
mitter or sensitive receiver projects,
lots of us are willing to warm up the
iron for simple gizmos such as battery
chargers and audio filters. Nothing
makes you feel more like a member of
the traditional ham community than
pointing with pride to a piece of gear
and saying “| made itl"

Radio Direction Finding (RDF) en-
thusiasts (sometimes called T-huniers
or foxhunters) often get started by
building their own mobile VHF quad
antennas, RF attenuators, and exter-
nal S-meter boxes. Sometimes they
have so much fun building them that
they are inspired to start more ambi-
tious projects.

"Homing In" features on the rotating
antennas and cathode ray tube dis-
plays of KK6CU (Oclober and Novem-
ber 1992) and KABSOX and KK60S
(November 1993) have inspired many
RDFers, including Bill Rupp NGMKJ of
Pewaukee, Wisconsin. “I really enjoy
reading about and building the cre-
ative equipment that people have
come up with for foxhunting,” he says.

Bill submitted some photos of his
molorized quad RDF system, showing
the resullts of his creative mechanical
engineering and parts scrounging. He
mounted it on a frame Iin the bed of his
pickup truck (Photo A). The five-ele-
ment quad (Photo B) is his own de-
sign, based on formulas in the ARRL
Antenna Compendium, Volume 1.

“When constructing the quad | used
arrow nocks to hold the wires firmly in
place under tension,” says Bill. "l use
S/16-inch diameter wood dowels for
shafts and a 25-cent pencil sharpener

E

- |
Pholo B. For sharp bearings, NOMKJ uses a five-element 2 meler cubical quad.

Radio Direction Finding

to shape the dowel ends for the nock.
This allows me to adjust the length of
the shafts very closely. | originally had
2 x 2 lumber for the boom, but | now
use a one-inch-diameter Fiberglas
tube, which is much more rugged.

“I built the support frame out of
one-inch angle iron purchased at a lo-
cal Farm and Fleet store. The frame is
welded in much the same configura-
tion as KK6CU's. 1 use a four-foot
Fiberglas rod, one inch in diameter, for
the mast. | got the pillow blocks for
$12 each from the local Grainger deal-
er (Photo C)."

“1 picked up a 12 volt DC drive mo-
tor from American Scientific and Sur-
plus (3605 Howard Street, Skokie IL
60076). It was intended 1o be a down-
rigger motor on a boal. It's marine
quality with stainless steel throughout,
all for 20 bucks (Photo D). | had to
drive the antenna shaft with cogged
belts because the motor has 15-tooth
XL gears. | picked up 36-tooth cogs
for the mast from McMaster-Carr Sup-
ply Company. That gives me a rotation
rate of 40 RPM."

McMaster-Carr is a large industrial
supplier headquartered near Los An-
geles, with branch warehouses in the
East and Midwest. The company's
thick catalog is available to qualified
customers by calling (310) 692-5911.

“Rolary coax connectors don't have
to be home-brew or expensive,” Bill
adds. “l found one in the McMaster-
Carr catalog for $20, part number
7631K42 (Photo E). It has two con-
ductors with separate mercury pools
for low noise. If you order one, be sure
to order the matching connectors, part
numbers 7631K47 and 7631K48.
They are cheap and very hard to find
elsewhere.”

For the sine-cosine potentiometer
azimuth sensor, Bill chose the model
PS-340 from Servo Systems, Incorpo-
rated, which costs $19.50. He reports

" '._l
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The steel bracket holding the boom to the mast is sold as a product for making

boat cover frames.
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Photo A. His friends call it the “Foxcopter.” but
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it never leaves ground. Bill

Rupp NOMKJ adapted a design of JaMi Smith KK6CU and builtl this motorized
quad antenna for mobile RDF. (Photos by NOMKJ.)

that Servo Systems’ minimum order is
now 350, so it's a good idea to ar-
range a group buy with other T-
hunters. Whereas KKGCU put his
sine-cosine pot al the bottom of the
mast and the RF slip rings above it,
N@MKJ did the opposite (Photo F).

"I disassembled the sine-cosine pot
and knocked out the pin that holds the
shaft to the wipers,” says Bill. “The
wipers then just slid off. | replaced the
shaft with 1/4-inch tubing, doubled up
Inside for strength. To mount the rotary
coax connector, | just added the next
two larger sizes of tubing on the end.
The coax could then be fished through
the shafi.”

An inexpensive Astron 200 watt 12
VDC-to-110 VAC inverter powers
NOMKJ's storage oscilloscope display
unit, which is configured for easy in-
stallation and removal (Photo G). “I've
got all the electronics attached to the

FPhoto C. Pillow blocks support the
mast and provide low-drag rotation.
Note the nolch for passing the RG-174
coax.

scope,” he says. “After the hunt, | pick
up the scope and pull the whole as-

sembly out, unplugging it from the in-
verter in the back of the King Cab.”

Frigid Foxhunting Fun

While many general-interest ham
clubs sponsor hidden transmitter
hunts, the Milwaukee area is unusual
because il has one club devoted en-
tirely to T-hunting. “My first ham radio
foxhunt was when | was in the Air
Force in Minot, North Dakota,” says
NOMKJ. “When | came here and
found that there was an RDF club, |
really got hooked.”

The Milwaukee Fox Hunting Club
has been active for more than 12
years, with hunts every three weeks.
Hunts start at 7:30 p.m. Fridays, and
are scheduled to last 90 minutes.
Boundaries are 15 miles from the
starting point, which is declared in ad-

. ¢ .
Photo D. NOMKJ's motor drive system
uses two cogged bells for balance and
reliability. Below the bottom pillow
block are the sine-cosine potentiome-
ler and coax connector.
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Photo E. Bill is holding an inexpensive
ed either horizonlally or vertically.

vance by the hider. Having different
start points allows for variety and
opens up fresh territory.

The hidden transmilter on 146.43
MHz must have distinctive audio and
be on lor 15 seconds per transmis-
sion, wilh 45 seconds belween trans-
missions. The first team to find the T
and report on the separale call-in fre-
quency wins the hunt and hides three
weeks later.

In addition to after-hunt get-togeth-
ers, the group meels every Friday for
lunch and a discussion of T-hunting
lopics, lechnical and otherwise. Hunl
rules are regularly reviewed and re-

rotary coax connector that can be mount-

vised at these sessions. Bermnie Gralz
WASBFH publishes the club's newslet-
ler, with hunt results and stories, dis-
tributed alt hunts and other club
events.

It was probably at a luncheon that
feliow hunters learmed of Bill's motor-
ized RDF system. He says, “The other
members of our foxhunting club heard
| was building this thing and they la-
beled it the "Foxcopter." | got quile a
bit of ribbing, but they don't laugh so
much now.”

When | asked Bill if the Foxcopter
has made him invincible, he laughed
and said, “It has proven to be an odds-

evener. I'm a newcomer going against
guys who have been doing it for 15
years and know all the parks and oth-
er nooks and crannies. | now have al
leas! a five-minute advantage over
other leams on the driving portion of
the hunt. Unfortunately, | can't use it
when ‘sniffing’ away from the truck.
I've made il into the fox’s area first on
many occasions, but | always seem 1o
lose on the foot hunt.”

Winter weather doesn’t stop the in-
Irepid hunters of Milwaukee, who hunl
storm or shine, hot or cold. According
to NOMKJ, “We had three inches ol
snow during our February 1993 hunt,
which made for a very interesting (and
slippery) time. The transmitter was
hidden halfway up a steep embank-
ment that was covered in solid ice.”

Bill says his favorite experience as
the hider was last January. "It was per-
fect because there were big flakes of
fresh snow covering everything. After
we hid the transmitter, snow came
down and covered it up. | pul decoy
footprints everywhere but where the
transmilter was.”

The sport of T-hunting is rapidly
calching on in Wisconsin. NOMKJ re-
ports that there are regular hunts in
Racine and Sheboygan. Other readers
have reportied activities in the Apple-
lon/Green Bay area. According 1o Bill,
there have been discussions of areaw-
ide and statewide championship
evenits. Apparently lots of Wisconsin
hams agree with NOMKJ when he

Photo F. The rotary coax connector in
place at mast bottom with connectors
and coax attached.

says, “T-hunting is the most enjoyable
thing I've run into in ham radiol”

Spanning the Globe ...

Regular “"Homing In" readers know
that hidden transmitter chasing goes
on around the world. In mos! countnes
it's done only on foot, as an athletic
event similar to orienteering. Interest
in European/Asian-slyle on-fool fox-
hunting is building here, wilh more
hams telling me they would like 1o see
North American representation at in-
ternational foxhunt gatherings.

Well, it's time to get busy, because
the championship organizers are wait-
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ing for us. Lars Nordgren SMOOY tells
me via Intemnet that the seventh Ama-
teur Radio Direction Finding (ARDF)
championships are scheduled for
Seplember 12 through 17. The
Swedish Amateur Radio Society and
Internalional Amateur Radio Union
(IARU) Region 1 are sponsoring the
evenls, to be held in Loka Brunn,
about 190 miles wesl of Stockholm,
Sweden. Hunts for four categories of
participants will take place on the B0
and 2 meter bands, in accordance
with intemational ARDF rules.

P. A. Nordwaeger SMOBGU, the
Chair of the organizing society, has
invited national amateur radio soci-
eties around the world to send their
best teams. SMGQY, who is responsi-
ble for all the courses for the champi-
onships, says he expects teams from
25 countries to enter, but his list does
not include USA, Canada, or Mexico.
That's because there are no national
foxhunt committees or championships
on our continent, even though the
IARU Intemational Secretarial is in the
USA.

The deadiine for all national soci-
eties to submit official entry forms for
the ARDF Championships is March
12. s0 il's 100 late to form a commitiee
and formally field a team this year.
However, Lars indicates that ob-
servers and individual participants will
be welcome at the Games. Don't wor-
ry too much about your command of
foreign tongues because English is

Photo G. Bill's storage oscilloscope readoul sils asiride the transmission hump and front seal, with RF attenuators mounted

to the top.

the official language of the Champi-
onships.

If you would like to visit Sweden
and participate in the search for the
world's greatest foxhunting athletes,
send E-mail to SMGOY at his Internet
address, ECSLN@kiera.ericsson.se,
or write to the ARDF World Champi-

onships Secretarial, Grevlingsvegen
59, S-16137 Bromma, Sweden.
"Homing In” will have more informa-
tion on intermational championships in
future months. Meanwhile, dig out
your October 1993 issue of 73 Ama-
teur Radio Today to learn aboul the
rules and requirements for Euro-

pean/Asian style foxhunting. To help
set up a commitiee for national cham-
pionships in the USA, write 1o me al
my California address or send E-mail
to JoeMoell @cup.portal.com (Intemet)
or 75236,2165 (CompuServe). My
packel address is KOOV@WBEYMH.
#SOCA.CA.USA.NOAM.
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Carole Perry WB2ZMGF
Media Mentors, Inc.

PO. Box 131646

Staten Island NY 10313-0006

Twin Wells Indian School
Speaks with |.S. 72

Early in the fall of 1993 the kids in
my ham radio classes were really ex-
cited about a contact we made with
children from the Navajo Indian Reser-
vation in Arizona on the CQ All
Schools Net. Qur initial contact was
with a leacher, Gary Ragsdale
KB7PXI. Gary’s enthusiasm and won-
derful way of describing things on the
reservalion made the children at my
end eager to making contacts each
week,

It was fun to walch the incredulous
looks on my students’ faces as they
listened to Gary describe their school
in Sun Valley, Arizona, as having less
than 100 children in grades one
through eight. You can appreciate the
culture shock when you realize that
we have over 1,800 studenls in our in-
termediate school in grades six, seven
and eight.

Afler several phone conversations,
Gary and | quickly realized the enor-
mous potential for culture sharing that
we had, He is busily convincing the
administration (o allow him to set up a
regular scheduled ham radio class al
Twin Wells. As of this writing, he must
walk the children to his ham shack
from whatever class they're in. So far,
according to Gary, the administration
likes what they see.

Alter the first radio contact in Octo-
ber, | was delighted to see that some
of my 6th graders really gol into il by
suggesling o me thal they be allowed
to do an exira-credit report about the
Navajos. In my classes, | never assign
homework. | do encourage the young-
sters, however, 10 do extra-credit pro-
jects when something is especially in-

Photo B. Bronson Yazzie.

teresting to them. | am always amazed
at how well this approach works. |
have no doubts that the fact it's a ham
radio program we're talking about
makes a big dilfference. Whalt other
subject comes close to offering the
myriad of adventures and opportuni-
ties for exploration that ham radio in a
classroom does?

Sharing Experiences

This first group of eager beavers
educaled the rest of the class with
some background about the Navajos,
like the fact that the Navajos call
themselves "Dine” (pronounced “di-
nay”), which derives from the group’s
traditional Athabaskan language, and
can mean both "people of the earth”
and "man.” The term "Navajo,” we
learned, has no clear meaning and
was bestowed by the Spanish during
the period that they claimed control
over the 17 million acres that is now
Navajo land. One of my 7th graders
brought in an article from the local
Staten Island newspaper in December
titled, “Navajos Want to Change Their
‘Foreign’ Name.” It seems as though
the 200.000-member Navajo Nation
has begun holding public hearings on
a proposal to abandon the term
“Navajo” in favor of "Dine." Many older
Navajos cannot even pronounce the
word, because the “v" sound does notl
exist in their language.

While my students were busy as-
similating all the information they
could aboul their counterpars in Sun
Valley, Gary's students were express-
ing an interest in learning more about
the Verrazano Bridge and the Slaten
Island ferry. Living on the country’s
largest Indian reservation, which
stretches into Arizona, New Mexico
and Utah, on over 16 million acres of
forests, sand dunes, mountains,
mesas and buttes, Gary's kids were of
course curious about Manhattan,

Photo C. Valvadia Woody.
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skyscrapers, bridges and big city life in
general. Altitudes range from 4,000 to
more than 10,000 feet above sea level
on the reservation.

Gary put several of his youngslers
on the air with some of mine, and the
kids took it from there. The Twin Wells
Indian School has provided a Christian
education to Native American children
for over 31 years. | suggested to the
children that we
each videotape
our respective
schools, along
with our “ham pal”
letters. Students at
both ends loved
the idea. My kids
made a major pro-
duction out of the
video so that their
new friends could
see whal a day in a big New York City
school was really like. Everything and
everybody got taped. Our entire
school soon ''new about the project.
We videotaped all the shop classes,
school assembly programs, gym
classes, concerts, and of course the
caleteria.

Al the children’s suggestion, we
collected items that highlighted New
York and put together a package be-
fore Christmas vacation began. The
kids brought in loads of photos of New
York attractions, like Radio City Music
Hall, the Empire Stale Building, and
the Statue of Liberty. Many children
wrote letters and enclosed photos of

Photo A. Navajo students from Sun Valley, Arizona.

“The whole project
took on such an
air of fun that even
other teachers got
caught up in it.”’

themselves. We also sent a school
sweal shirt along with copies of the
school newspaper. The whole project
took on such an air of fun that even
other teachers got caught up in it, Sev-
eral teachers would stop by each
morning to see whal we were doing
with the “Navajo Project.” They would
encourage sludents in their classes to
stop by my room to gel an update.
Sample items that
children make in our
shop classes came
pouring in. Children
contributed sta-
tionery items from
our fine graphic arts
shop, and beautiful
ceramic and stained
glass pieces from
those shops.

We haven't re-
ceived Gary's tape yel, but we did gel
a package of beautiful samples of pet-
rified wood along with a wonderful
sample ol handcralted work. He sent
us a handcrafted Navajo woman mak-
ing bread. The details on it are incredi-
ble. | keep it on my desk. The kids are
fascinated with it.

Both Gary and | are looking forward
lo a fun and educational year through
our radio contacts on the CQ All
Schools nel. Please join us on Tues-
days and Thursdays al 17:30 UTC on
28,303 MHz. Also lpok for the Educa-
tor's Workshop and the Youth Forum al
the Dayton Hamvention this April. Stop
by and say “hello.” 73]
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Michael Bryce WBSVGE
2225 Mayflower NW
Massillon OH 44646

This month, I'll clean up some of the
loose ends laying around. But first, the
biggest event of the year is very close
at hand: the annual Dayton Hamven-
tion, held in Dayton, Ohio. The Dayton
Hamvention has become the Mecca for
ham radio fans. Every ham should
make it to this hamfest once in his life-
time.

Again this year the QRP ARCI club,
along with others interested in QRP
and low-power ham radio, will be stay-
ing at the Days Inn-Dayton South. It's
the same place as las! year. All those
who made the trip in "93 agree it's the
best place we have ever been in. Why,
even the cockroaches are well-man-
nered. What really surprised me aboul
this hotel is that it has several ice mak-
ers that work! That's a quantum leap
from the Belton Inn we used to stay at.
There is a swimming pool, sauna,
weight room and a very large confer-
ence room. We filled this place to
standing room only on Saturday nighl.
An excellent (but not cheap) sil-down
restaurant Is also inside the hotel. If

Low Power Operation

you don't want to eat at the hotel, ham-
burger aliey is right down the road.
And, the Dayton Mall is just down the
streel from the hotel.

I's not as close to the Hamvention
as some of the other hotels and mo-
tels, but it's not too far down the beat-
en trail either. Of course, you can
(should!) leave your car at the hotel
and ride the Hamvention buses to and
from Hara Arena, where the Hamven-
tion is held.

The room rate is $70 a night. If we,
the QRP ARCI, fill up more than the al-
lotted rooms we have reserved, we
may get a price break. Since I'm writ-
ing this in the first week of November, |
can’t say what the final price per night
will be, but figure on $70 a night.

If you would like to stay with a
bunch of QRPers all under one roof,
then you need lo send Myron Koyle,
1101 Miles Avenue SW, Canton OH
44710, several items. Firsl, you need
to send him two business-sized SAS-
Es. Next, you'll need a check made out
to the Days Inn-Dayton South for one
nighl. The last item is a list of who will
be staying with you in your room. Don't
wait too long. Rooms go quite quickly
and there is always a waiting list. You

Pnr:rm A. Ten-Tec’s new Scout gemng a shakedaﬁﬂ dunng the fall QRP ARCI contest.

can call Myron at (216) 477-5717.
Please, don't call coliecl.

We always have a great time at the
Dayton Hamvention. You can meet
many of the people behind the calls in
the hospitality room. Last year Roy
Lewallen W7EL and Wes Hayward
W720I stopped by Saturday night.
Many of the QRP vendors bring in their
newest wares to show in the hospitality
room. Last year, Oak Hill Research
showed off the new QRP Spirit, S&S

Engineering introduced their digitized
ARK-40 transceiver, and Bill Hickox
had his Tejas RF producls on display,
too. Of course, the G-QRP club was
there as well with their goodies to show.
Why, even Mike Bryce WBBVGE
showed up hocking his newest solar
panels and control systems. There are
usually several QRP slations operaling
at any given time in the hospitality
room.

Of course, you don't have to stay at
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the Days Inn South to be parl of the
hospitality group. Drop by anytime dur-
ing the hamvention, but make plans for
Saturday night. It's our biggie. Satur-
day night is an informal ARCI meeting.
pizza party and radio time all in one
room. Stop by and join in the story-
telling. After all, anytime you're more
than 25 miles from home, you're an ex-

pert!

Clubs to Join

| listed the QRP ARCI in my “Chal-
lenge of QRP" article in the October
'93 issue of 73 Amateur Radio Today. If
you want a PR handout about the club,
all you need to do is drop me a note
with $2 for shipping to my address
above. There is no need 10 include an
SASE. If you want to include one, an
address label will speed up your re-
quest.

Since QRP is becoming 2 hot item
loday, there are several other clubs
you may want to join. The Michigan
QRP club has been around for a while.
Their Five Walter is an excellent
source of information for the QRPer.
Their address is: M-QRP Club, 5346
Wes! Francis Road, Clio M| 48420,
Membership is $7 to join and $5 for a
club renewal.

The G-QRP, based in England, is al-
so worthwhile to join. It's even easier to
join than it was when | became a mem-
ber. Today you can join the G-QRP
club by sending a check or money or-
der for $12 for a new member or $10

for renewal to: Luke Dodds, 2852 Oak
Forest. Grapevine TX 76051.

The New England QRP club has
grown steadily in the past few years.
Their QRP NE newsletier, 72, is full of
reviews ol products, club projects and
membership news. Their address is:
Northeast QRP Club, Membership
Manager, Jack Frake NG1G, P.O. Box
1153, Barnard VT 05031. | don't know
what the dues are, but a check for $12
should cover it. If not, by all means let
me know so | can update all our read-
ers.

| can't find in my piles of paper the
mailing address for the Northwest QRP
club. Help!

Do you go through more soldering
iron lips than QSL cards? If so, you
might be interested in Home-brew; For
Amateur Radio Designers and
Builders. If you're inierested, contact
George DeGrazio WFOK, editor and
publisher, P.O. Box 260083 Lakewood
CO 80226-0083. For subscriptions and
ad orders contact them at 1-800-5-
HAM RIG.

If you can make it to Dayton, you
can join, renew and inquire about
membership in most of the clubs listed.
Be sure you stop by and say hello to
everyone at the booths.

Kits and More

The Northern California QRP club is
also very active, but alas, | don't have
an address for them. Anyone know
who and how much? Drop me a nole

Photo B. The Howes 30 meter lransceiver going together.

with the details. | can tell you their Nor-
Cal 40 club kit is very popular. In fact, it
has been sold out several times. IU's
nothing real fancy, but a step up and in
the right direction. The receiver is a su-
perhet with an IF of 4.915 MHz. The
novel receiver design uses no IF ampli-
fiers. The VFO operates at 2.085 MHz.
The audio output is not enough to drive
a speaker and the AGC is audio-de-
rived. Even with these limits, it sure
beats a sloppily-designed direct con-

Version receiver.

The transmitter produces 2 watts of
output on 40 meters. You get about 35
to 40 kHz coverage on 40 melers. Tun-
ing is via a single-turn pot, not a vari-
able capacitor. If you want more infor-
mation aboul the NorCal 40, contact
Jim Cates, 3241 Eastwood Road,
Sacramenio CA 95821. Don't send me
hate mail if the kilts are all sold outl
again.

Looking for cryslals for the popular

ID-8 Automatic Morse Station ldentifier
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QRP frequencies. but can’'t make the
minimum order from Bob's Crystal
Company? Well, you can pound brass
to your heart’s content if you order your
rocks from Bill Kelsey NBET, 3521
Spring Lake Drive, Findlay OH 45840.
He has a slock of crystals on the popu-
lar QRP frequencies for only $5 each.
By the way, Bill also stocks Kanga kits,
the Techno-Whizzy kit from 73 Ama-
teur Radio Today, and other QRP
goodies as well,

Il you're looking for some serjous
building without spending all your beer
money, then how aboul a 20 meler su-
perhet QRP transceiver for $507 This
project comes from the QRP Quarterly
and was designed by Dave Benson
NN1G. It's an NE602-based superhet
with 2 walls of RF on 20 meters. | have
one I'll be showcasing here in the com-
ing months. You can pick one up from
Danny Stevig KA7QJY, Dan's Small
Parts and Kits, 1935 South 3rd West
#1, Missolula MT 59801; (406) 543-
2872. Add 33 shipping for the superhet
receiver.

Dan always has a great selection of
parts for the home operator. His catalog
is just a couple of sheets of paper, but if
you build your own gear, you need
those sheets! Dan also has several oth-
er kils at very good prices. The ever-
popular Two-Fer is featured (the ver-
sion | did in this column). There is no
minimum order from Dan's Small Parts.

It you're looking for kils from the
ARRL, you might be inlerested in 624

QRP NETS
Net Name Freq. Day uTcC
BC Group (SSB) 3.729 Every day 0300/0530
New England QRP 3.855 Monday 0200
North West QRP 10.123 Monday 0200
SEN (QRP ARCI) 7.030 Tuesday 0100
Michigan QRP 3.535 Tuesday 0200
GLN (QRP ARCI) 3.560 Wednesday 0200
GSN (QRP ARCI) 3.560 Wednesday 0200
WSN-80 (QRP ARCI) 3.560 Wednesday 0300
Northeasl lllinols 3.560 Thursday 0200
NEN (QRP ARCI) 7.040 Saturday 1300
Northwest QRP 7.035 Saturday 1530
WSN-40 (QRP ARCI) 7.040 Saturday 1700
OK QRP Group 7.060 Sunday 1330
VE QRP 14.0606 Sunday 1800
TSCN (QRP ARCI) 28.332 Sunday 1800
TCN (QRP ARCI) 14.060 Sunday 2300

KITS, 171 Springlake Drive, Spartan-
burg SC 29302; 1-803-583-1304. Most
of their kils are based on the work
done by Doug Demaw. I've never as-
sembled any of their kits, butl they
sound good.

Townsend Electronics, P.O. Box
415, Princeton IN 46562, handles the
Howes kits from England. There are
quite a few different kits available from
Howes, Drop Jim Townsend a notle
asking for his latest cataleg. I'll have a
full review of the Howes 30 meler
transceiver in 73 Amateur Radio To-
day. Walch for it.

Of course, if you don't want a com-
plete kit, you more than likely can get
just the PC board you need from FAR
Circuits, 18N640 Field Court, Dundee
IL 60118. FAR carries PC boards from

just about every project in QST, CQ,
Radio Fun, and 73 Amaleur Radio To-
day. All the PC boards FAR makes are
made of G-10 Fiberglas and then sol-
der-reflowed. Most of the PC boards
have a silk-screened parts overlay on
them. FAR Circuits PC boards are first-
class all the way.

A&A Engineering, 2531 West LaPal-
ma, Unit K, Anaheim CA 92801, also
carries many popular kits for the QRP-
er. Of note is their popular transceiver
for either 20 or 40 meters. This projecl
came from QST, Oclober '90 and Jan-
uary "91, and was designed by Gary
Breed K9AY. This transceiver works
very well indeed.

And. Ten-Tec has introduced a line
of kits. | don't have the full details yet
on what they offer. | suspect they will

be small modules of some sort. Did
you know Ten-Tec used 1o sell only
kils? These older kils became the ba-
sic PM series of QRP transceivers.

Tejas RF Engineering will be intro-
ducing a line of kils to build your own
rigs. These will be building blocks you
can connect together, and should be
very popular with QRP builders. All you
have to do is interconnect the assem-
bled PC boards into the configuration
you require.

Spring ARCI QRP Contest

Take some time off from your build-
ing to operate the spring ARCI QRP
contest. | won't gel into the scoring, as
it gets a bit complex. The frequencies
are the QRP calling frequencies plus or
minus the QRM. Most of the activity is
centered on 7.040 MHz and on 14.040
MHz. Also check 7.030 MHz and
14.060 MHz. Check the various maga-
zines for contest days and times.

The exchange is simple. All you
need is the RST, QRP ARCI member
number and state. If you don't have a
number, then you use your power in-
stead. By the way, this is one of the
few contests in which everyone is not
SNN!

That's all this month. | will be work-
ing the contesl off and on, depend-
ing on my work schedule. I'll be run-
ning a home-brew 40 meter transceiv-
er. We can lie aboutl how great we did
when we meet al Daylon "94. See you

there! 73]
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Jeffrey Sloman NTEWO

P.O. Box 636
Franklin IN 46131

Getting Started with TCPAIP, Part 6

Well, like some very large percent-
age of the rest of the US, the flu (I am
told it comes from Beijing) struck here.
For a week | have been unable to do
any substantial work, and as | type
this, | am under the weather. Because |
don't want to leave you without useful
information this month, here are a cou-

Digital Amateur Radio

ple of important files that are used by
JNOS—a working AUTOEXEC.
NOS file, and a description of how to
assign user permissions in the FT-
PUSERS file. I'll talk more about these
next month, but at least you'll have
them in front of you, and you can ex-
periment with them until then.

Note that this AUTOEXEC.NOS file
may produce errors with cerlain ver-
sions of JNOS, but it should still work.
Unfortunately, JNOS does not neces-
sarily maintain compatibility between

OMPUTERS

versions. The differences are usually
minor, though. In any of the text files
used by JNOS, any line or portion pre-
ceded by a pound sign (#) is consid-
ered a comment and ignored.

This is pretty much the AUTOEX-
EC.NOS used here at NTEWO. We
will discuss some of the more esoteric
entries in future columns. Be sure to
use your OWN call and IP address if

you try to copy this file!

FTPUSERS

JNOS uses a file called FTPUSERS
to assign permissions to the users who
connect to your station. The entries in

the file are very simple, for example:
n1ewo blort /public 63

where:
niewo is the call of the user:;
blort is the assigned password (an

asterisk (") indicates that any pass-
word should be accepted);

/public is the directory into which
the user is placed when making an
FTP connection lo your station.

The user can then access and di-
rectory below, but none above, the
specified one; and, finally, 63 is a num-
ber indicating the permissions granted
to the user. This is a "bitwise” opera-
tion and each bit which is turned on in
a binary version of the number indi-
cates a granted permission. Don't wor-
ry, though, no binary math is re-
quired—just add up the numbers cor-
responding to the permissions you
wish to grant from the list below; the
result is what you need. | hope you
find this information useful. We'll get
back to tutorial discussion next month.
73 de N1EWO.

telneting
# Lo your station.
prompt.

a

gomain cache size 30
resolved addresses

domain suffix ampr.org.
be appended when
domaln translate off
JNOS will Ery to

# need a £ilename,
mbox tmsg *[m Welcome to N1EWO.
# This line sets the message that stations see when

Figure

# Allpws TTY link connections

attended on
isat ves #¢ 286/386 clock
log yes #¢ Turns on log

(earlier versions
not “yes”

(44.48.70.21] [m*

It is displayed before the login

motd “Congratulations, you've connected.”
# This line sets the message that is displaved when

# station connects to your ttylink server.

£ The max number of

# that will be cached by JNOS

B The suffix that will

# none is otherwise provided

# Determines whether

# translate from numerical addresses

# host names. Turning this off can

8 This host’s TP ad-

# This host’'s name
# This host’s AX.25 call

Lo
# speed things up.
ip address 44 ,48.70.21
dress
hostname nilewo
ax25 mycall nlewo

# MUST precede 'attach’
H -TNC
attach asy UOx3£8 4 ax25 dsp 2048 256
4800
# This attaches the TNC to JNOS
# asy = async (comm port)
# 0x3f8 = base address
# 4 = IR0
# ax25 = mode
¢ dsp = name
# 2048 = buffer
# 256 = MTU (Maximum Transmission Unit) like
PACLEN
8 4800 = port speed in bos
trace dsp 111 # Turns on monitoring for
this
# interface: 1 = ASCII
# 1 = input on
# l = output on
# initialize
#NOTE: The TNC must be set to KISS mode for JNOS
B to work. This is not accomplished in this
fiie.

# It can be done manually—with a comm program.
& most TNCs use the command KISS ON.
param dsp 1 20 #§ TX delay (x 10mS)
param dsp 2 63 # Persistence (0-255)
param dsp 3 10 8 Slot Time (x 10mS)
param dsp 4 10 # TX tail (x 10mS)
param dsp 5 0 # 0=HDX
param dsp gdetr 1
param dsp res 1
# SLIP -
# This section is like the previous attach,
# except that it sets up a SLIP (Serial Line
# Internet Protocol) interface over a wired
¢ connection. This is used here to connect
% two mackines together.

attach asy 0x2f8 3 SLIP wire 2048 256
4800

trace wire 111
#® AX.25—m
# This section sets the AX.25 parameters for the
station
ax25 beinterval 840
ax25 bctext *Im NI1EWO mailbox [44.48.70.21)] [m*
ax25 digipeat dsp on
ax25 irtt 2500
ax2b maxframe 2
ax25 paclen 256
ax25 pthresh 128
ax25 retry 10
ax25 t3 65000
ax2s t4 300
ax25 timertype linear

ax25 version 2
ax25 window 2048
mode dsp datagram
sion mode for the
# dsp interface.
# unconnected mode.
P—-inconfig
# This section configures the various attached in-
terfaces
B dsp

ifconfig dsp
ifeconfig dsp
sets the IP mask,

# which determines the addressing class of the sta-

tion. Most amateur

# TCP/IP nets use the mask shown here.
description "Radio port

ifconfig dsp
#§ This is the

broadcast 44.48.255.255
netmask O0xFF0O0000Q

# Sets the transmis-

Sends TCP/IP in

# This line

[145.510}1"
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Figure 1 (continued) start finger
start ftp
start pop3
start remote
start sSMCp

# text description used by JNOS for informational

displays about this

8 interface.

& wire

ifconfig wire broadcast 44.48.255.255 start telngt
ifconfig wire netmask OxFF000000 start ttylink
ifconfig wire description *“SLIP to 44.48.70.22"
»—TCP/IP defaults—

4 IP routing
route addprivate default dsp

ip ttl 10 # IP Time-To-Live Parameter ; :

tcp mss 216 # Maximum Segment Size Ioute G{Dpriéfg ﬁ_re _

tcp irtt 65000 # Initial Round Trip Time es- routs acg f“dg' 0.22 wire

Cimate- arp publish 44.48.70.22 ax25 nlewo dsp

# which is used as a guess until the actual time can
be determined.

# If your LAN is very busy and your station seems to
send a2 bunch of

$# retries and then settle down, this number should

# -mallbox
third-party on # Allows the BBS to handle
third party mail

SmMCp timer 600 # Timer for SMTP polling

probably be higher. smLp us?mx on
tcp window 216 Smr? e route
a servers smtp kick
# This section starts the various servers built into !
2 s 2
JNOS :
start ax25 EEyDe b}naiy -
start convers eol SO
Figure 2
(hex) 1024 0x400 No send command from BBS
1 0x1 Read files 2048 0xB800 No read command from BBS
2 Ox2 Create files 4096 0x1000 No third-party mail from BBS
4 Ox4 Overwrite or Delete files 8152 0x2000 User is a BBS
8 0x8 AX.25 gateway operation from BBS 16384 0x4000 Expert User flag
16 Ox10 Telnet gateway operation from BBS 32768 0x8000 No convers command from BBS
32 Ox20 NET/ROM gateway operation from BBS 65536 0x10000 No escape character from BBS
64 0x40 Remote Sysop access 131072 0x20000No lists displayed on BBES
128 Dx80 User 1s banned from the BBS
SURVEILLANCE Walking-Stick Yagi? — A D e
& COUNTERSURVEILLANCE Electronic Devices Hold it in your hand—it's a walking stick Monroeville, PA 15146
ﬂ:dn-l.ll.‘. ol iltihmlnliml WI::: r?h%:i:,r]m lHul ll'll:l i {412} 374-9744
.w an “. m“m" ™ n."" m - n“-ut “I‘“ HIIC are a CEiEMENIS Ol 8« € tmr.:n 1] e
o Phoag Scramalrs  oi Changors - Sholgun ics fo o i 2 minwiz Ry or v . FOR ORDERS ONLY CALL
ing = Transmitter Kits « Locksmithing « AND MORE! into the repeater. No litde bits w drop and gt (‘Bm}
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Call Dan Harper today. . . 1-800-274-7373

DIGI-FIELD

Do you use a
JURASSIC REPEATER Actual Circuit Emulation FIELD STRENGTH METER
then fast forward 10 1994 A better way than ICE! o i v R RE
Messaging System To - e Drivers for LCD,DTMF,more 7 PR RFI? The DIGI-FIELD field .
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ATtV

Number 17 on your Feedback card

Bill Brown WBSELK

c/o 73 Magazine

70 Route 202 North
Peterborough NH 03458

ATCO Repeater System

Several members of the ATCO
(Amateur Television in Central Ohio)
group have recently put together a
wide-coverage ATV repeater system
(WABRUT/R). From its vantage point
on top of the tallest building in down-
town Columbus, the repeater signal
has been providing fantastic coverage
around the region,

Split-Site Repeater

To overcome the inherent problems
with an in-band repeater (439.25 MHz
in and 427.25 MHz oul), they decided
to go with a split-site system. The
transmitter is located on top of the
State Office Tower (650 feet above

Ham Television

site is low profile at the moment, it will
soon be located at the 300-foot level
of a TV tower about one mile from the
transmit site. The two sites are linked
together on 910.25 MHz. In essence,
there are two crossband repeaters
linked together. In fact, several ATVers
in the area are using converted li-
cense-free transmitters to access the
transmit site repeater on 910.25 MHz,
some with only a few milliwatts of out-
put power.

The Transmit System

Designed by Ken WASRUT, the
transmit site (see Figure 1) functions
as a fully functional crossband re-
peater with an input on 910.25 MHz
and outputs on 427.25 MHz as well as
1258 MHz FM ATV. This versatile sys-
tem allows ATVers the flexibility of us-
ing a variety of modes and frequen-
cies to work through the repeater sys-

out about 35 watts after going through
the VSB filter and goes through a rela-
tively short run of hardline up to the
dual-slot omnidirectional horizontally-
polarized antenna on top of the build-
ing. The 1258 MHz FM transmitter
puts out about 18 watts to a single slot
(horizontal) antenna. The slot anten-
nas were built by Art WASRMC.

The 910.25 and 427.25 MHz re-
ceive and transmit modules are manu-
factured by P.C. Electronics and the
1258 MHz FM transmitter is based on
a Wyman Research exciter board that
runs through a Mitsubishi power am-
plifier brick. The 910,25 MHz antenna
is a 6 dBd gain vertical originally de-
signed for cellular use.

The many functions of the repeater
are controlled via a Micro Computer
Concepts model VS-100. Touch-Tone
commands via 147.45 MHz can con-
trol several different video selections,
such as a roof camera, weather radar,
a bulletin board, and NASA Select
Shutitle rebroadcasts.

The Remote Receive Site

Soon to be located about one mile

an input of 429.25 MHz and an output
on 810.25 MHz (see Figure 2). It uses
a horizontal slot antenna for receive
(built by Shawn KBEMDE) and a loop
yagi to direct the signal at the State
Office Building. It contains its own |Der
(an Elktronics VDG-1) and will soon
have an additional receiver on 1280
FM ATV. When the 1280 FM receiver
is installed, the whole repeater system
can work as a repeater with 1280 FM
in and 1258 FM and 427.25 AM out as
well as 429.25 in and both 1258 and
427.25 out. Essentially it will operate
as an in-band and crossband repeater
on two bands and two modes. If you
include the 910.25 MHz link, the sys-
tem operates on three bands simulta-
neously. The control logic and tone
decoder is being built by Dale
WBBCJW.

Shuttlevision Link

Tom KABZNY has built up a 910.25
MHz transmitter using a low-power
“rabbit transmitter” fed into a power
brick to link NASA video into the re-
peater. He plans on installing a VS-
100 repeater controller at his house to
allow remote access of the NASA Se-

away at a height of 300 feet, this site

street level) and, although the receive functions as a crossband repeater with

tem. The 427.25 MHz transmitter puts lect video feed from his satellite dish.
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| 45 _ 75 MHz i BTT Line 4
I [F (VRC45h ) | ' -SMhz Sub [ Single Siol
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R —— F |
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Figure 1. Block diagram showing the ATCO ATV repeater transmit site that is located on top of a 650-foot building in downtown Columbus, Ohio.
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During the Hubble rescue mission
Tom provided viewers with some
spectacular video while testing this
linkup.

Weather Radar

Art WABRMC is currently design-
ing a video capture system and link
transmitter to relay the local weather
radar image up to the repeater sys-
tem. The overlay video ID and tone
decoder for this system has been
built by Charles WBBLGA. The
weather radar feed should be opera-

tional in the very near future.

Reception Reports

The repeater can be seen p5 (even
while mobile) around central Chio (out
to over 20 miles). I've personally seen
it in full color on a hand-held portable
TV directly tuned below channel 14
from over 15 miles away. Charles
WB8LGA has reported consistent p5
in Marengo (35 miles) and can actual-
ly view the 1258 MHz FM output at a
p2 level using just the LNB input of his
satellite receiver (no preamp). Mel

KABLWR sees the repeater at around
a p3 level from 56 miles and has seen
it several times mobile. Even stations
over 80 miles away can frequently see
the repeater at a p4 level. The carrier
has been heard in Ft. Wayne, Indiana
(135 miles), as well.

A number of people (including non-
ham observers) are finding it easy to
tune in to the action using a cable-
ready VCR or a TV tuned to cable
channel 58. Some report seeing the
repeater using just rabbit ears inside
of their apariments.

ATCO Net

If you'd like to find out more about
the repeater system or ATV activity in
the central Ohio region, listen to the
ATCO net every Tuesday evening at 9
p.m. EST on 147.45 MHz (the local
ATV calling frequency). The group is
quite active, and you can usually find
somebody on frequency just about
anytime. The other primary ATV call-
ing frequency is on 144.34 MHz and
you can find activity there early in the
morning (7:30-8:00 AM) and during
the evenings. 73]
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Figure 2. Block diagram of the remote receive site which will soon be located at the 300-foot level of an old commercial TV tower.
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San Diego CA 92119

Log Amplifiers

This month | want to cover a com-
mercial specialty amplifier called a log
amplifier. Last month | covered a home-
brew 30 MHz RF preamplifier and some
component selection considerations.
The preamplifier was intended for use
in RF applications for power and low
noise receiver or transmitter applica-
tions. The log amplifier is similar to the
RF type amplifier, with some circuitry
changes allowing its output to be han-
dled in a logarithmic fashion. Let's ex-
plore this special type of amplifier and
cover some amateur radio applications.

A log amp is a multi-stage IF amplifi-
er that has some special circuitry added
by design into the amplifier. Basically,
the circuitry consists of a diode sum-
ming network and output stage. The log
amplifier has eight or so stages, with
each stage’s gain/dynamic range set 1o
10 dB. The output of each one of these
eight or so stages is connected to a
diode summing network/limiter. The
outputs of these diodes are all tied by
common feeding of a video output or
associated video amplifier. The output
of this video amplifier is the business
end of the log amplifier circuit. Addition-
al connections may be made to bring
out the standard IF output on the log
amplifier, labeled "linear” output. All log
amps can be coupled with this output,
but not all are.

This makes the amp very usable in
both a log function and as a common |F
amplifier for a multitude of projects. If
used in this case (as an IF amp), it will
have a gain of some 70 to 80 dB gain
at the amp's specified frequency. Figure
1 shows a block diagram of a typical log
amp. Most amplifiers have a preamplifi-
er and a buffer amplifier used to drive
six to eight identical stages in tandem.

VHF And Above Operation

Each stage is set for about 10 dB of dy-
namic range/gain as determined by cir-
cuit parameters.

Trawling for Log Amps

Locating a log amp in surplus can be
somewhat misleading. The ones that |
have located came disguised inside
plug-in type units with shielded cover
plates. | suppose they were made to be
inserted into a mother beard assembly.
They look unobtrusive on the outside,
having lots of inputs and output connec-
tors, including several SMA types. In
other words, they look like something
you might not want to pick up unless
you are into scrap aluminum. Looking
at the designations on the connectors
can help you determine what might re-
side inside, if it is labeled. Most | have
found were not labeled with anything |
could understand, just cable hookup
designators for a specific piece of
equipment.

Details to look for are amplifier video
output, switched IF in, linear or, even
better. log cut. These are some of the
key words used. Photo C shows an am-
plifier stating 0.75 to 18 GHz and con-
nectors labeled log, lin, RF in, and pow-
er. It does not go to 18 GHz as stated,
but was part of a radar receiver assem-
bly that did go to 18 GHz. This amp is
strictly low frequency RF, 60 MHz and
lots of gain (90 dB).

If you are confused or not sure about
an amplifier you might locate, take the
cover off to see what is inside. (That's
why you should take a smalil tool kit to a
swap meet). Sometimes it can be dis-
crete circuitry and not of importance ex-
cept for parts, However, if you don't
look, your chances of finding a log amp
in surplus are slim to none.

There are many different manufac-
turers who produce these devices in
ranges that cover frequencies from a
few MHz to about 1 GHz or so. Com-
mercially, they cost upwards of $1,000
each. This cost is indicative of miniature

Photo A. Old discrete 60 MHz log ampiifier, 12" long. This one has 11 stages.

monolithic substrate type of construc-
tion, with assembly under a microscope
necessary. Accordingly, they are very
small; several can fit into a cigaretle
flip-top box. Photo B is typical of this
type amp. Commercial cost for this ba-
by is $1,700. How many do you want?

| always keep my eyes open at our
local electronics swap meet. Some time
ago | ran into a dealer having a box of
seven or eight modules that looked
quite nondescript on the outside. They
were inexpensive (less than $10 each),
50 | looked under the cover. Bingo! |
found not just an amplifier, but a log
amplifier and several SMA .141 solid
coaxial cables.

What to Look For

Now you say, “What is a log amplifi-
er?” Well, it's not a preamp, but it is
quite remarkable, It is an instrument
amplifier that has a bandwidth centered
about a design center frequency, say
60 MHz. The log amp has multi-stages
that are all cumulative., summed in a
diode network to form a video output of
the total amplifier string. The issue isn't
the gain of this type amplifier; rather, it
is the dynamic range which relates to
input sensitivity (in dB) that will still
meet output linearity requirements. In
other words, we want minimum sensi-
tivity that still can produce a true repro-
duction at its output and keep the out-
put relationship different for strong sig-
nals in the presence of weak signals.

Quite an amplifier.

Uses for a log amp can range from IF
amplifiers for spectrum analyzer appli-
cations to electronic countermeasures
receivers for military applications. It's
the ability of this log amp to be able to
qualitatively analyze low-level signals in
the presence of high power signals that
makes it special. In this application it
keeps the output representation of
these signals in their original condition,
(linear). The output is presented as a
video signal that varies between 0 and 2
volts; 2 volts represents the maximum
signal received.

A typical log amp has eight or so
stages of gain, with an impedance
matching preamp and frequency filter in
the first stage. This first stage sets the
frequency bandwidth and VSWR of the
unit. The next seven or eight stages
comprise the main IF amplifier. The
summing diode/limiters are all in com-
mon with a video output op amp for
video information output signals.

Building a Spectrum Analyzer

Putting these devices to work in con-
structing a spectrum analyzer is quite
easy compared to constructing one by
hand. The components needed to ac-
complish this are: an oscilloscope for
display; a voltage-controlled oscillator
(VCOQ); sweep control circuits to pro-
duce a DC ramped sweep voltage to
drive the VCO; and a bandpass filter
and log amplifier (see Figure 3). The

Video OQutput
Log Sum Of All Stages

2 Stages Buffer Only 4 Stages Shown — Usually 6 To 8 Log Amplifier Stages Used
RF Preamp Amp
RF = y - -
IN - - - Log _[ Log Log Log _L
Amp E Amp | — r Amp E Amp
0 o |

Standard IF Qut

Figure 1. Block diagram of a typical log amplifier. The input preamp is usually followed by a buffer amp stage. Other stages cascade in normal RF fashon, but note the

diode coupling network. It is @ summing network for video information oulput. Each stage adds voliage to sum total of oulput voltages in logarithmic order. This can be
used as a standard IF amp if the connection to the last amp stage has oulput from LC tank circuif.
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RF POWER K3
AMPLIFIERS

Pin Pout Ic Gain/NF (138 V)

Model (W) (W) (A)(dB)(dB) Type
S50 MHz
05036 -5 1050 6 15/06 LPA
05086 1 170 28 1506 Standard
0508R 1 170 28 -~  Repeater
0510G 10 170 25 15/06 Standard
0510R 10 170 286 -~ Repeater
05506 510 375 60 1506 HPA
0550RH 10 375 60 -~ Repeater HPA
05526 25-40) 375 55 15/006 HPA
0552RH 25-40 375 55 - Repeater HPA .
144 MHz
8 e iy Lk
14066 25 100 12 15/06 Standard s STED » it ARRANTY = BES ;Agguzmn i
1:% % 123 §§' 151’;_&5 Emmf-l MATCHED SET/2 __ $104.95 SPECIAL PRICE e SPECIAL PRICE 195
14106 10 160 25 1506 Standard MATCHED SETA4 — $209.90 MATCHED SET/Z __ $199.95 MATCHED SET/2 $219.95
1410R 10 160 24 - Repeater ADDITIONAL TRANSMITTER TUBE VALUES
1412G 25-45 160 20 1506 Standard 811A RFP 3-500Z EIMAC 3-500Z AMPEREX 6146B GE
1412R 2545 160 19 —~  Repeater MATCHED SET/2__ $38.90 SPECIAL PRICE __$148.80 SPECIAL PRICE _ $148 80 SPECIAL PRICE  $28.95
14506 5 350 56 1506 HPA MATCHED SET/3 __ $58.35 (List Price...$183.00) (List Price...$183.00) MATCHED SET/Z __ $64.95
1450RH 5 350 56 -~  Repeater HPA PARTIAL LISTING OF POPULAR TUBES AND TRANSISTORS IN STOCK
14526 25 350 50 1506 HPA MGF1302 §7.95 | MRF479 $15.00 | 2NG0BO $12.95 | 25C2904  $34.95 | M67749M  $44.40
1452RH 25 350 50 -+  Repeater HPA MRF134 18.00 | MRFABS kEN  CALL | 2N6081 12.95 | 2802905 41.40 | PFOD11 CALL
1454G  50-100 350 40 15/06 HPA MRF136 21.00 | MAF492 14.95 | 2N6D82 14.35 | 25C3101 8.95 | MHW SERIES  CALL
1454RH 50-100 350 40 -~  Repeater HPA MRF137 24.00 | MAF497 14.95 | 2N6083 14.35 | 38K121Y 3.95 | ICOM SC SERIES CALL
220 Mz MRFI41 8450 | MAFSSS 550 | 26a1012 130 | MBarie 535 | MODULES i STOCK
22036 -5 1040 6 14/07 LPA MRF141G 172.70 | MRF559 2.25 | 28B754 250 | NEGOZ 5.50 | Call if P/N not shown.
2210G 10 130 20 14/07 Standard MRF150 63.75 | MRF586 1.95 | 2SC730 450 | PLLOZA 11.95 POPULAR TUBES
2210R 10 130 19 -~  Repeater | MRF151G 158.50 | MRAFE29 4.25 | 25C741 590 | TAT205AP 225 | 128Y7 $13.95
29126 30 130 16 14/07 Standard MRF174 69.90 | MRF630 425 | 25C1307 CALL | TA7222AP 220 | 572BPupride  45.00
79198 30 130 15 -~  Repeater MRF224 17.75 | MRFE41 19.95 | 28C1419 295 | MP=Tested Matched Pr | 807 10.95
29506 5 220 40 1407 HPA MRAF237 4.40 | MAF544 23.00 | 25C1729 17.95 OUTPUT MODULES | 810 9950
: MRF240, A 16.50 | MRAFE4E 24.75 | 2SC1945 665 | SAU4 $49.90 | B11A RFP 15.95
2250RH 5 250 40 -~  Repeater HPA MRF245 3200 | MRFB4S 29.95 | 2SC1945.A 19.95 | SAV6 39.95 | B11ARCA CALL
22526 25 220 36 14/07 HPA MRF247 26.95 | MRFE50 30.00 | 25C1947 6.75 | SAV7 39.95 | B13RFP 37.95
2252RH 25 250 36 -~  Repeater HPA MRF260 11.50 | MRFE52 11.50 | 28C1955 9.00 | SAV17 69.70 | B33A, 833C 89.95
e JBEw R L | mm Bme  m wme a8 o, B8
wowa TN m s wpiaom o imme 5s | e s
Z - 7 . . "
44036 -5 7-25 4 12141 LPA MRF329 69.90 | MRF966 4.75 | 28€2075 243 | M57727 69.95 | G560AS El CALL
44106 10 100 19 1241 Standard MRF338 53.95 | MRF1946 15.00 | 25C2094 15.95 | M57729 79.95 | 3-500C PuPrige 105.00
4410R 10 100 18 -~  Repeater MRF340 950 | MRF1946A 15.50 | 2SC2097MP com §1.90 | MS7732L 32.95 | 4-400A/C/G CALL
diz 2% 10 18 i S moE DD W um nomc L MER BE Dvmen G
4412R 20-30 100 18 -~  Repeater MRF422 38.00 | SRFa749 CALL | 25C2237 9.30 | M57739C 5325 | 3CX400ATEl  CALL
44486 5 100 22 12/11 HPA MRF4Z2ZMP xen 85.00 | SRF7000 CALL | 25C2289 11.95 | M57T741LMH 57.70 | 3CX400U7El  CALL
444BR 5 100 22 -+~  Repeater HPA MRF4ZTMP 4000 | 2N3055 1.45 | 25C2290 14.95 | M57762 79.95 | JCNBOOATEI  CALL
44506 510 175 34 12/11 HPA MRF433MP  32.00 | 2N3553 2.85 | 25C2290MP  35.35 | MST785M 62.95 | 3CX1200A7/D7 &1 CALL
445{"HE 5_1 u 1?5 34 ___I||'__ w HFA “HF‘H 115“ 2"3?‘?1 3.35 HEEMEB ‘,E "5??!? 5'995 3EITH-M? Ei Clll_
44526 55 175 29 12111 HPA MRF454 13.95 | 2N3866 1.25 | 2SC2509MP KEN EI'E mg;;ﬂ ﬂﬁ igﬁmm El {1’:;%
4452RE 25 175 29 -~  Repeater HPA :EHEEEEA ﬁl% %Hﬂ%-i'-‘ 1?% ggggﬁ gim M57796MA  34.95 4cxasnﬁ=ﬁ$ CALL
4454 75 175 25 12/11 HPA MRF458 17.95 | 2N5109 1.75 | 28C2782 34.75 | MG7705M 47.90 | ACX5D0DA E1 #1095.00
4454RE 75 115 & = Repeater HPA MRF475 9.25 | 2N5179 1.25 | 28C2783 54.85 | MGT715 59.95 | We have large invenlories
MRF476 5.00 | 2N5501 14.50 | 28C2879 16.95 | ME7742 109.85 | of new EIMAC tubes. Call
"‘- ‘ | MRF477 11.95 | 2N5946 15.00 | 2SC2679MP 4295 | ME7748H,L  39.90 | for numbers not shown.
J e R T $2 HAND. CHARGE ON  ior £1 - Eimac, PL = Penta Labs « RFP = RF PARTS CO. » Note: (#) = Industrial Boxed Eimac/Amperex
1145 !..l.l.l._._.. ORDERS BELOW $20 Price & availability subject to change without notice = Quantity Pricing Available
MODEL 14106 MODEL 14508 SHIPPING 0 & CHARGES: PAYMENT METHOD:
Al ~ STANDARD i 2 HPA with fuby BEST WAY mlrl’uim w&%ﬁﬁ#w dp.m. PST PREPAID vﬂ» L*f[kdﬂr rr-?ne-,- e‘sj*ﬂe;sf[; a.:frr:a: checks musl have
E"lj'll-ﬂs arg : Fllu M. i : reprinied agoress and are wmekegd 1o
automatic T/R mm and P'ﬁar capability. The receive EF;J ﬂss f Airbomne / DHL / USPS are also available fn averpayment will be retumed
preamps use GaAs FET devices rated at 5 dB NF with +18 GROUND SERVICE: 3-7 working days (max ) depending on destination.  VISA/N STERCARD accepted. L
dBm 3rd order 1P, LPA, Standard and HPA amps are 3.0AY SELECY GROUND SERVICE,UPS ORANGE, 3600 minmum. e pproved Company Chegkont 1o\ 7 o
intermittent duty design suitable for base and mobile operation. Adﬂl?sﬁ o Duﬂ%hé:fﬁg m'?.m & ‘M o | : % EE?]E% lﬁ:aplﬁn ﬁwawuﬁrg} Ei:mxmaﬁgi;mc
' - - ' n U.S. Bank, or L.
e gttt Havom seow et | | il GRS Ut g e ot o
« Hi ' A » 3 minimurm. Ask for shippi - Net 30 1o firms whaose credit has been pre-appro
#ﬂ?g[?n. rMH; gmﬂ }:ﬁ:;. 1-2 [ﬁ%ﬁm (28V) charges above 1 Ib. For Saturday ue;wgll*l_.-rr al:krtr: SIGD?] o FOREIGN: Insurance/Registration is often available. Advise Jf desired
i . : CANADA: £5.50 minimum shipoing/handling charge up 10 1 /5. for SMALL PACKET: Ideal Air shupment for small orders of parts
Commercial, etc. & consult factory. A complete fine of Rx tal. UPS available, call for changes. $1000 up o 8oz 4 b max §'x8x8" box
preamps also available  Residents add appropriate sales tax AIR PARCEL POST/FED EXVDHL/UPS 15 available
RX Preamplifiers . Monday — Friday 7:00 a.m. -5 p.m. PST/ 10:00 a.m. - 8 p.m. EST MoseCond
NF Gain = *EXPORT <0EM. <*SERVICE <R&D +«AMATEUR <« MARINE
nnectlor -RE.-
Band _ Mods! (dB) (dB) Co ORDERS ONLY 1-BOO0-RF-PARTS ., rropnicaL
50 MHz 05208 5 zg EHE 1-800-737-2787
et M S N i MAIN ORDER LINE _ 619-744-0700 _ DELIVERY INFORMATION
144 MHz 1420N f 24 N - —
20MHz 22208 5 22 BNC ﬁiﬁ CUSTOMER SERV.  619-744-0750  TECHNICAL &
220 MHz EE%EE g EE Euc e = OR WARRANTY (10am.-4p.m.only) APPLICATIONS
440 MHz 44 ) 1 - 1 B
440 MHz 4420N 5 18 N FAX 619-T44-1943 FAX
12 GHz 10208 9 14 BNC
12GHz 1020N g 14 N
Consult your local dealer or send directly for further n F P n nTs
product information. All Products Made in USA.
§-051 435 SOUTH PACIFIC STREET
mmm— TE SYSTEMS  TEL (310) 47
MRA-ION 0 Box 25845 | FAX (310) 473-4038 SAN MARCOS, CA 92069

CIRCLE 232 ON READER SERVICE CARD
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Photo B. New monolithic

main consideration for bench use or
mobile use is dictated by the o-scope
requirements. If you have a small pock-
et o-scope, the unit will be, needless to
say, a versatile base or mobile. If you
have to drag an AC plug for the scope,
a very long extension cord may be re-
quired,

An alternative for the o-scope in sur-
plus would be a medical heart-rate o-
scope display unit. These are the units
you see on many different emergency-
type TV shows that show a scope rep-
resentation of your heart rate on the
screen, Sometimes you hear them
“beeping” along with the heart rate. A
straight line on one of these babies is
bad news, to say the least. For our
spectrum analyzer application, they are
ideal. They have long persistence not
available on normal o-scopes, allowing
the trace to remain intensified on the
scope screen, with slow sweep cycles.

Being very solid-state and rather
new, most operate from AC-derived
+12 volts DC power (what a break for
us—+12 volts, an easy modification).
Alsg, they are already set up with an in-
ternal sweep providing a DC ramp
which can be brought out for our VCO;
thus we don't need to construct that part

160 MH: log amp 2- TIIE' Ihng. This
one has 90 dB gain with 60 MHz dynamic range.

Photo C. Monolithic 60 MHz log amplifier has both video
and linear (normal) IF output. Gain is 85 dB at IF, -90 dB for

logarithmic (linear) applications.

of the circuit. Connect an RF preamp
and mixer with the VCO and a medical
scope and of course our log amp and
you have a spectrum analyzer. True, it's
not an HP unit, but it does work.

| am not going to go into the mixer or
RF circuit here except to say that a suit-
able unit could be constructed from a
TV solid-state tuner. This module cov-
ers both the VHF and UHF TV frequen-
cies, and has a built-in oscillator mixer
and VCO oscillator IF amplifier. The
normal IF output is quite broad and can
be anything from 30 to about 90 MHz in
most units, which is ideal for this appli-
cation. Couple an IF filter and the log
amp with a suitable display and you
have a spectrum analyzer that can be
used from about 50 to 800 MHz. This of
course has some frequency gaps due
to the standard TV frequency assign-
ments, but it does give very good cov-
erage.

| wish | had this approach available
to me years ago. Back then | saw an ar-
ticle in the August 1982 issue of 73, ti-
tled “Poor Man's Spectrum Analyzer.”
This article gave full construction details
on assembly, including details on con-
struction of a log amp. | not only buiit
the unit but designed PC boards for the

project and built the entire unit. It
worked fine, covering 10 MHz to over
250 MHz. This was my first spectrum
analyzer, of many that were to follow.
The log amp in that case was construct-
ed out of 40673 dual-gate MOSFETSs for
each stage in the log amp. The IF
transformers were hand-wound toroids
from Amidon and resonated at 60 MHz.
Did it work? You bet, but the log amp
was about 10 inches long and about
two inches wide. Not too bad for home
construction. | still have this amplifier
around, along with many other early
projects, to remind me of my humble
beginnings.

Now, if construction of that log amp
back then doesn't sound too humbling,
maybe | should tell you that the first PC
board | ever built used house paint as a
resist, applied with a small artist's paint
brush. Crude but it worked. | guess |
am trying to make my point the hard
way. It all boils down to this: You do not
need to have a computer to do your de-
sign as it can be done with pencil and
paper. All the computer does is do the
same job faster. If the original thought is
not put into proper perspective, there is
no fast computer that can help.

Back to the home-built log amp us-

ing 40673 FETs. Initially | saw the origi-
nal article as an interesting project, but
without PC boards it would be too diffi-
cult to construct. After some time it was
determined that | would construct PC
boards in order to complete this project.
| laid out the component parts on paper
using a set of drawing aids that mirror
component part sizes either in 1:1 size
or two times scale for drawing ease. Al
ter laying all component parts on the
paper from the schematic, it was just a
matter of connecting all the dots from
each component to make all connec-
tions.

Some of the components may have
to be moved to make connections but
it's kind of easy once you get the hang
of parts placement. It's about as difficult
as working a familiar crossword puzzle
and many times the fun. Check out Pho-
to D, showing the original spectrum an-
alyzer that | constructed. It works nearly
as well as its commercial counterparts.
If you can't locate one in surplus (minia-
ture unit) you can build a log amp just
as | did. | still have the artwork and silk-
screens available and can reproduce
the PC boards if there is interest.

By today’s standards it's quite large
for its function, but it still can hold its
own when stacked up to a commercial
equivalent. It was made for 90 MHz and
has 80 dB of gain and exhibits just over
75 dB of dynamic range. It was con-
structed over 10 years ago when the al-
lernative available to me was the con-
verted (tube type) IF strips out of WWII
radar receivers.

At that time the miniature log amps
used commercially were truly UNOB-
TAINIUMI Most of the test equipment
and station apparatus were tube-type
equipment. How our lives have
changed! Back then my spare tube
stock would rival a refrigerator box for
space; today my spare tube stock con-
sists mostly of museum pieces.

Whatever type of log amplifier you
acquire or build in your application,

40673 Dual Gate MOSFET Shown
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Figure 2. Schematic detail of diode log amplifier showing interconnections. There are usually 6 to 8 stages in cascade.
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Photo D: ﬂfd original home-built spam‘rum analyzer showing five srages of log

amplifier, power sweep circuits, RF preamp and filter, and VCQO mixer circuitry.

you will appreciate its dynamic range,
abilities, and usefulness in spectrum
analyzer applications. | mentioned ear-
lier that with a log amp, a filter, and an
RF amp/local oscillator you can make
a small unit that is capable of display-

ing data on almost any type of o-
scope. However, as | stated earlier, a
long-persistence type unit would be
best, similar to a heart-rate display
monitor.

The basic system for a spectrum

analyzer can be easy 1o set up. Using a
TV tuner front-end removes the con-
struction of both the tracking RF amplifi-
er and oscillator requirements. Now
only the filter and log amplifier units are
required if you can find a medical heart
rate monitor (it has the sweep circuits).
Hope you have good luck checking out
your local swap meels and surplus ma-
terial sources for equipment.

Mailbox Comments

Sean KBBJNE of Hilliard, Ohio,
wriles that he wanis me to mention in
the column that there must be quite a
few Columbus, Ohio, area amaleurs
with 10 GHz equipment in their base-
ment or attic. He is interested in seeing
if those who have equipment are willing
lo dust it off and give it a try again. He
says most of the folks around there
have played with it (10 GHz) at one
time or another, but found the band
empty in the area and filed the equip-
ment away. If that's the case, get the
equipment out and contact Sean
KB8B8JNE, 3700 Weslibrook Drive,
Hilliard OH 43026. He would like to or-
ganize a local microwave enthusiast
group in the Columbus area. Drop him
a line. Sean, | hope you gel a good re-

sponse o your efforts.

Arthur W1PXL wrote to inquire about
an antenna noise bridge for VHF/UHF
use and asked aboul schematic infor-
mation on the construction of such a
unit. Well, there is an anlenna noise
bridge for 1.8 through 30 MHz in the
ARRL Handbook, 1989 edition, pages
25-32. The same circuit appears in the
ARRL Antenna Handbook, 1988 edi-
lion, pages 27-15. A similar circuit ap-
pears in the RSGB Handbook, 4th edi-
tion, 1983, pages 11.19-11.20. This unit
covers low frequency to 200 MHz and
will give good results to 432 MHz. The
books from the RSGB, Radio Society of
Great Britain, are quite good and de-
scribe almost all circuits in great clarity
of construction. Most seem 10 be based
on a heavy involvement in home con-
struclion. They're good books 1o have
on the bookshelf.

Carl AA4H writes that he recently
purchased a multimode VHF transceiv-
er. He found many stations to work on
6 and 2 meters and a fair amount of
activity on 70 cm; however the activity
level on 222 is very disappointing. He
reports making only a few QS0s on
222 MHz and most were in the UHF
contest except for a few locals. Why
is there such a lack of 222 MHz ac-
tivity? Is it because of the recent loss
of the bottom 2 MHz? Carl wanls others
lo use this band as he leels we will
lose further parts of the band if we do
not increase our aclivity in this area.
For further information, contact Carl
AA4H at 5971 Hwy. 126, Blountville TN
37617.

Well, that's it for this month. Next
month | plan to start a construction
project modifying an SSB transceiver
for microwave use. First | will present a
basic 28 MHz platform consiructed
dead-bug style, showing a simple sys-
tem. Later we will cover a converter to
2 meters using two of the Hamtronics
modules to wrap up the 28 MHz to
2 meter SSB transverter. See you next
month. As always, | will be glad to
answer questions on this or related top-
ics. Please send an SASE for prompt
response—family, contest and work-
bench time permitting. 73 Chuck
WB6GIGP.
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< UP TO 218 SECONDS RECORD TIME
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+ LO LEVEL OUTPUT
<+ 4 MEG OF RAM
<+ LO POWER
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Buckmaster's HamCall CD-ROM looks up
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Michael J. Geier KBETUM
c/o 73 Magazine
Route 202 North
Peterborough NH 03458

Ground Loops and Other
Bugaboos

Mol long ago, | was on my local
packel radio BBS and | noticed a bul-
letin requesting information about
ground loops. | answered it, and it oc-
curred to me that | ought to discuss
the topic here in the column, since it
can be a source of hard-to-find prob-
lems in your station. So, let's take a
look at ground loops and other things
related to ground problems.

Around and Around

What the heck is a ground loop
anyway? Isn't everything that's con-
necled to ground “grounded™? It
seems reasonable to think so, but it
just ain't so. In a perfect universe, il
would be, but we live here on Earth,
and on this planet, and every other
place we know of, no materal is per-
fect. In particular, every conductor has
some resistance, and any long piece
of wire will have some inductance, too,
Bul what is “long™?

It's All Relative

That depends on the frequency
you're trying to pass through it! Let's
say you have a ground wire for a sta-
tion transmitling on 80 meters. That
wire is 15 feet long. Well, 80 meters is
about 240 feet, so 15/240 is 0.0625.
That's the fraction of a wavelength the
ground wire represents. It isn't much.
If you imagine an 80-meter-long sine
wave drawn over that wire, you can
see that the potential difference be-
iween what's at the beginning and

Your Tech Answer Man

what's at the end will be quite small.
Consequently, your 15-foot wire is a
good ground connection at that fre-
quency. Now let's say you swilch to
the 10 meler band. Hmmm, 10 meters
is about 30 feet, and 15/30 is 0.5, and
. . . Uh oh, sounds like a problem! Yup,
your ground wire is a half wavelength
long. So what? Well, draw a 30-foot
sine wave over il. As you can see, the
voltage potential between the ends Is
tremendous. So how, exactly, does
that "ground” your equipment when
the ground point’s voltage won't be
anywhere near the voltage on the ra-
dio's chassis at any given moment?

the frequency of operation goes way
up. At microwaves, even a 1-inch

spacing between where two “ground”
points are soldered can be a very sig-
nificant part of a wavelength, or even
several wavelengths, resulting in their
being at different voltage potentials,
and thus ungrounded! That's one rea-
son microwave gear is harder to build;
you can't even take anything as sim-
ple as ground for granted! That kind of
problem can occur even in VHF and
UHF radios, but it usually doesn't in
HF rigs because the wavelengths are
so much larger. Still, I've seen some
squirrely 10 meter setups; now and
then it happens.

Passive Aggressive

But what about receive problems?
Ground loops can get you into all
kinds of problems even when you're
not putting out any energy; ask any

“What the heck is a ground loop
anyway? Isn’t everything that’s
connected to ground ‘grounded’?”

The answer is, it doesn't. At 10 me-
ters, this ground wire will actually
make things worse by resonating and
buiiding up volitage; it's a tuned circuit.
You're gonna have one hot rig, and RF
leedback into your microphone circuil-
ry is pretty likely. But what's this got to
do with ground loops?

A Smaller Scale

The basic idea is the same. Let's
say you have several pieces of gear
connected together, all with nice,
shielded cable. After you connect lots
of stuff, the cable length all the way
around from the first box to the last
can add up. If it happens to hit a 1/8
wavelength, 1/4 wavelength or 1/2
wavelength, watch out when you
transmit, 'cause here comes trouble.

The same thing can happen right
on a radio’s chassis, especially when

recording studio engineer. How? Con-
sider this: There is no such thing as
true ground, unless you mean the
earth we walk on. Each piece of
equipment has a common point it calls
ground, but what does that mean in
relation to other equipment? Not
much. If they're all using the same
power supply or at least have their
commeon “grounds” connected to each
other, they all should have these com-
mon points at the same voltage poten-
tial. In theory, at least. In the real
world, the length of the cable between
the power supply and the rig induces
some resistance and inductance, so
the radio’s chassis may be at an ever-
so-slightly-different voltage than the
power supply's common point. For
most circuits, the millivolts of differ-
ence are meaningless, but for low-lev-
el amplifiers like microphone input

stages, they can be as big as the sig-
nal you're trying to amplify in the first
place! If current flows from one piece
of gear to another, via the ground con-
nection or, more likely, the shield of a
shielded cable, you've got a bona fide
ground loop, even though you're not
transmitting a thing. The usual symp-
tom is AC hum, because it gets in-
duced into the ground wire or shield
causing the problem, and il isn'l prop-
erly grounded out.

In some cases, it can result in RF
feedback. That's why most newer HF
rigs use a separale ground wire in
their microphone jacks. Even though
the schematic shows the wires both
going to ground, the mike's wire goes
directly to ground at the mike amp,
while the other one goes somewhere
else on the chassis. | experimented
with that once on my TS-940, With the
mike's ground wire connected to the
correct point, all was fine. But, if | used
the chassis ground wire, | got terrible
RF feedback whenever | keyed up.
Actually, |1 found it out by accident
once when the two wires touched in-
side a little mike swilchbox I'd built. Oh
well, no harm done, but it proved the
point: Those two wires, both ground-
ed, were not at exactly the same voit-
age potential, or there wouldn't have
been any difference between them.
And that was between two grounds in
the same radio!

in audio studios, they sometimes
disconnect the braid at one end in or-
der to break the loop. Because the
braid is still connected at the other
end, it still shields the inner conduclor
from stray noise, so it works. With RF,
though, you can be asking for trouble
with that approach, because it can let
in enough transmitter energy to cause
problems. Remember, we're talking
millivolts here.

A Way Out?

Is there another way out of ground
loop troubles? Well, with an RF reso-
nance problem, you need to do two

e Model KFN features low-
angle radiation and low SWR
across the full range.

tLarFe capture area ~ anlenna
is 6 fu tall and 54 in. across. |

« Heavy-duty construction, yet
light in weight and windloading.

« Rated 500 watts, 50 ohm
mput impedance, S0239
connector, type N optional.

¢ Quick assembly, ideal for

indoor and outside use.
e Futuristic appearance.

in use the world over.

Now! A full-size antenna with I
low SWR from 50 to 1300 Mhz.
The FLYTECRAFT ™ Model KFN

L !l.l_l..._I‘ %

Based on the design of our popular CFN,

Built with pride & sold worldwide ~ FLYTECRAFT™USA

FLYTECRAFT ™ Model KFN ~ $99.95

; | WITH

5 Sheets for $4.95
add $1.50 postage

THE NEW, EASY WAY -
IT £ :

- . e

TEC-200 FILM

JUST 3 EASY STEPS:
* Copy circuit pattern on TEC-200 film
using any plain paper copier
® [ron film on to copper clad board
e Peel off film and etch
convenient BY% x 11 size
With Complete Instructions
SATISFACTION GUARANTEED

10 Sheets only $6.95
NY Res. add sales tax

MAKE CIRCUIT BOARDS

2’ EcTORFINDER

ZERO~IN
THE SIGNAL!

53.50 SHIPPING &
CA.

HAND-HELD
PHASE SENSE
ANTENNAS FOR
VHF DIRECTION
& FINDING. USES I

ANY FM XCVR.
COMPASS GIVES
DIRECTION.
ARMS FOLD FOR
STORAGE. TYPE
VF-142 COVERS
BOTH 2-MTRS &
220MHZ. OTHER
v1f MODELS AVAILABLE.
gl WRITE OR CALL FOR

MORE INFO.
TYPE VF-142

ADD TAX) $1390.95

619~

Send Check or § Order to: FLYTECRAFT™ P.O. Box 3141
Simi Valley CA 93093 ~ Shipping Additional

VISA/MC PHONE ORDERS [Satisiaction Guar
800-456-1273 M-F 9A-5P (PT) 805-583-8173
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Al COMMUNICATIONS

ELECTRONICS INC.
Emergency Operatlions Center

We're introducing new Uniden Bearcat scan-

ners that are just what you've been searching
for. Order your Bearcat scanner today.

25th Anniversary Special

IFHEE Ni- Gadl

battery pack for Bearcat.!
12500XLT scanner. ssr.ss v

qu-ﬁunmmuhhnmmﬂ-”ﬂmm:mm
Communications Electronic

of your Bearcat 2500 LT scanner from

Inc. This coupon must be included with your order. E‘:nﬁlwds

I quantity discounts are excluded from this offer. Offer valid only on

nrd-:r: muln:l directly to Communicalions Electronics Inc., P.O. Box

1045 - Dr.pL 730394, Ann Arbor, Michigan 48106-1045 US.A. Cou-

pon expires March 31, 1994, Coupon may not be used in conjunction
Lh any other offer. Coupon may be photocopied. Add $15, ﬂﬂfj

pwm the continental United States of America.
A N O I S S N S

Bearcat@ 2500!(1.’1‘ H
List price $649.95/CE price $339.95/SPECIAL
400 Channels- 20 Banks - Turbo Scan

Rotary tuner feature -

Auto Store - Auto Sort
Size: 2-3/4" Wide x 1-1/2" Deep x 7-1/2" High
Covera

Frequency ge: 25.0000 - 549.9950, 760.0000 - 823.9950,
849.0125 - 868.9950, 894.0125 - 1,300.0000 MHz

Signal intelligence experts, public safety agencies and
people with inquiring minds that want to know, have
asked us for a world class handheld scanner that can
intercept just about any radio transmission. The new
Bearcat 2500XLT has what you want. You can program
frequencies such as police, fire, emergency, race cars,
marine, military aircraft, weather, and other broadcasts
into 20 banks of 20 channels each. The new rotary tuner
feature enables rapid and easy selection of channels and
frequencies. With the AUTO STORE feature, you can
automatically program any channel. You can also scan all
400 channels at 100 channels-per-second speed because
the Bearcat 2500XLT has TURBO SCAN built-in. To make
this scanner even better, the BC2500XLT has AUTO SORT
- an automatic frequency sorting feature for faster
scanning within each bank. Order your scanner from CEIL

For more information on Bearcat radio scanners or to
join the Bearcat Radio Club, call Mr. Scanner at 1-800-
423-1331. To order any Bearcat radio product from
Communications Electronics Inc. call 1-800-USA-SCAN.

Great Deals on
Bearcat Scanners

Bearcat 8500XLT-H base/mobile$369.95
Bearcat 890XLT-H base/mobile.$244.95
Bearcat 2500XLT-H handheld ... $339.95

Bearcat 855XLT-H base .............. $149.05
Bearcat 760XLT-H base/mobile.$199.95
Bearcat 700A-H info mobile ......$149.95

Bearcat 560XLA-H base/mobile... $84.95
Bearcat 350A-H info mobile ......$104.95
Bearcat 200XLT-H handheld......$199.95
Bearcat 148XLT-H base.................$88.95
Bearcat 100XLT-H handheld......$149.95
Bearcat BCT2-H info mobile.......$139.95

New FCCRules Mean Last Buying
Opportunity for Radio Scanners

On April 19, 1993, the FCC amended Parts 2 and 15 of its
rules to prohibit the manufacture and importation of
scanning radios capable of intercepting the 800 MHz.
cellular telephone service. Supplies of full coverage 800
MHz. scanners are in very short supply. If you need
technical assistance or recommendations to locate a spe-
cial scanner or solve a communications problem, call the
Communications Electronics Inc. technical support
hotline for §2.00 per minute at 1-900-555-SCAN.

Bearcat® 8500XLT-H

List price $689.95/CE price $369.95/SPECIAL

500 Channels + 20 banks + Alphanumeric display
Turbo Scan - VFO Control - Priority channels
Auto Store - Auto - R counter
Frequency step resolution 5, 12.5, 25 & 50 KHz
Size: 10-1/2" Wide x 7-1/2" Deep x 3-3/8" High
Frequency Coverage:

25.000 - 28.995 MHz (AM), 29.000 - 54.000 MHz (NFM),
54.000 - 71.995 MHz. (WFM), 72.000 - 75.995 Miz. (NFM),
76.000 - 107.995 MHz. (WFM), 108.000 - 136.995 MH (AM)
137.000 - 173.995 MHz. (NFM), 174.000 - 215.995 Mz (WFM),
216,000 - 224.995 MHz. (NFM), 225.000 - 399.995 MHz (AM)
400.000 - 511.995 MHz. (NFM), 512.000 - 549.995 MHz. (WFM)
760.000 - 823.9875 MHz (NFM), 849.0125 - 868.9875 MHz (NFM)
894.0125 - 1,300.000 MHz. (NFM).

The new Bearcat 8500XLT you pure satisfaction
with features like fm Scan. mm;-lm tech-
nology featuring a triple conversion RF system, enables Uniden's
best scanner to scan and search up to 100 channels per second.
Because the frequency coverage is so large, a very fast scanning
system is essential to keep up with the action. Other features
include ¥FO Comtrol - (Vartable Frequency Oscillator) which
allows you to adjust the large rotary tuner to select the desired

or channel. Counler Display - Lets you count and
record each channel while scanning. Awfo Store - Automati-
cally stores all active frequencies within the specified bank(s).
Aulo Recording - This feature lets you record channel activity
from the scanner onto a tape recorder. You can even get an
optional CTCSS Tone Board (Continuous Tone Control Squelch
System) which allows the squelch to be broken during scanning
only when a correct CTCSS tone is received. 20 banks - Each
bank contains 25 channels, useful for storing similar frequencies
in order to maintain faster scanning cycles. For maximum
scanning enjoyment, order the following optional accessories:
PS001 Cigarette lighter power cord for temporary operation
from your vehicle's cigarette lighter $14.95; PS002 DC power
cord - enables permanent operation from your vehicle's fuse box
$14.95; MB0O 1 Mobile mounting bracket $14.95; BCOOS CTCSS
Tone Board $54.95; EX711 External with mounting
bracket & 10 feet of cable with plug attached $19.95. The
BCBS00XLT comes with AC , telescopic antenna, owner's
manual and one year limited warranty from Uniden. Order your
BCR500XLT from Communications Electronics Inc. today.

E—i

The Umden GMR l ﬂﬂ is a handheld GHRS IJHF 2-way ndin

transceiver that has these eight frequencies installed: 462.550,
462.725,462.5875,462.6125,462.6375,462.675, 462.6625
and 462.6875 MHz This one watt radio comes with flexible

rubber antenna, rechargeable nicad battery, AC adapter/
charger, belt clip, F.C.C. license application and more.

Uniden GMR100-H GMRS Handheld ... $169.95
Uniden WASHINGTON-H SSB CB Base $189.95

Uniden GRANTXL-H SSB CB Mobile ....$149.95
Uniden PC66X1-H CB Mobile.................. $78.95
Uniden PC76XL-H CB Mobile..... . $99.95
Uniden PC122XL-H SSB CB MDIJIIE ,....510?35
Uniden PRO510XL-H CB Mobile.............$36.95

Uniden PRO520XL-H CB Mobile........... . $49.95
Uniden PRO538W-H CB & Weather ...... $69.95
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handheld wideband receiver ... $469.95
HCOM R100-H mobile 500 kHz-1.8 GHz/121 95
ICOM R71A-H 100 kHz.-30 MHz base ?uld 55’9'Dﬂlhlpphig} $1,029.05

ICOM R1-H ultra co

1C0M R72ZA-H 100 kHz.-30 MHZ base (add $39.00 lhlpph'l .$954.95

ICOM R7000-H base with 99 memory (add $49.00 shipp In .$1,249.95
ICOM I.?lﬂﬂ-]lhauwllh'i'ﬂﬂmﬂ add HE‘I}I};M 1$1.289.95
ICOM RY000-H base Sﬂ H!L 2 GHL $149. Dﬂ;l&ppﬂ:‘; $4,999.95
ICOM AH7000-H s‘?&e band discone antenna ............ $109.95
Grundig Satellit 700-H portable with 512 memory &AC adapter $449.95
Satellit 500-H mmﬂmtmﬂmﬂiﬂ.ﬁ
Grundig +-H mrhh minl-cassette recorder .. $179.95
Grundig Yacht 230-H shortwave $139.95
T L Ee—
— L
Sangean ATS606-H mwiimw $149.95
Sangean ATS606P-H shortwave with antenna & AC adapter ___$169.95
ATSS00-H 20 shortwrave $79.95
—— with SSB reception & AC adapier §159.95
Sangean ATSSO08-H 45 memory shortwave $159.95
Sangean ATSE18H without cassette recorder $189.95
Sangean ATSS1 with cassetie recorder $209.95
Sangean ANTS0-H portable shortwave antenna

Pnhh:niﬂrqmuﬂr:spundmglnhuuﬂmunﬂeﬂlhmrﬂmlx
must have accurate, up-to-date weather information. The Davis Weather
Monitor 11 is our top-of-the-line weather station which combines essen-

tial weather monitoring functions into one incredible package. Glance
at the display, and see wind direction and wind speed on the compass
rose. Check the barometric trend arrow to see if the pressure is rising
or Our package deal includes the new high resolution 1/100 inch
rain part #7852-H, and the external /humidity
sensor, part #7859-H. The package deal is order #DAY1-H for $524.95
plus $15.00 shipping. If computer, when you order
the optional W software for $149.95, you'll have a
powerful computerized weather station at an incredible price. For the
IBM PC or equivalent order part #7862-H. For Apple Mac Plus or higher
including Quadra or PowerBook, order part #7866-H.

- Other neat stuff

[Hﬂmmﬂlmﬂﬂﬂﬂuipudmm:mﬁ

ICOM GP22-H handheld global positioning system m.m_:ggﬁ

RELM WHS150-H VHF handheld § watt, 16 ch. transceiver _ $349.95
RELM RH256NB-H VHF 25 want synthesized transceiver . $289.95

RCIZ950-H 25 watt 10 meter ham radio .............. e $244.95

RCIZO70-H 100 watt 10 meter ham radio ... . 536005

LRDSOOOW 1-H Super Wideband Laser/Radar Detector$169.95
PWB-H Passport 10 Worldband Radio by IBS ....vveriinnss Hl.'!.ﬂi
POL1-H Police Call for CT, ME, MA, NH, NY, RL, VT ... e 3995
POL2-H Police Call for DE, MD, Hé A e e L $5.95
POL3-H Police Call for chhtp.n OO, ot §5.95
POL4-H Police Call for IL, IN, KY, WI ........cccooociiimmmmnnssissssassinns $5.95
POLS-H Police Call for 1A, KS, MN, MO, NE, ND, §D ................... $5.95
POL6-H Police Call for DC, FL, GA, NC, PR, SC, VA, WY ... $5.95
POL7-H Police Call for AL, AR, LA, MS, DK, TN, TX .ccovvocccnrcnrrrnenm $5.95
POLE-H Police Call for CO, 1D, MT, NM, NY, UT ‘I‘T_-__iSB'S

magnet
USAK-H YHF scanner/VHF transmitting antenna with PL259 . Iﬂ'ﬂi
USASGMBNC-H glass mount scanner ant with BNC connector . §29.95
USASGMM H glass mount scanner antenna with Molorola jack $29.95

Buy with confidence

Ifsmrmmﬂuﬁnmﬂﬂ.!lm]nrﬁeﬂgnﬂummm
tions Electronics Inc., Emergency Operations Center, P.0O. Box
1045, Ann Arbor, Michi m 48106 USA. Add $15.00 per
radio for UPS. gruund shipping and handling in the conti-
nental U.S.A unless nlhmr:s-e stated. Add $8.00 shipping for
all accessories and publications. Add $8.00 shipping per
antenna. For Canada, Puerto Rico, Hawall, Alaska, P.0. Box,
or APO/FPO delivery, shipping chargﬂ are two times conti-
nental U.S. rates. M chlg:m residents add state sales tax. No
COD's. 10% surcharge for net 10 billing to qualified accounts.
All sales are subject to availability, acceptance and verifica-
tion. Prices, terms and specifications are subject to change
without notice. We welcome your Discover, Visa, American
Express or MasterCard. Call 1-800-USA-SCAN to order toll-
free. Call 313-996-8888 if outside the U.S.A. FAX anytime, dial
313-663-8888. Order your new electronic equipment from
Communications Electronics Inc. today.

wuseT emwibeene Crairr mad O e Fadrmerty of Coneessicatond Devoresar o
Sabe et 277554 - UL AD #0010 Coprrghe € )W o e Deceeses e

For credit card orders call

1-800-USA-SCAN

Communications Electronics Inc.

Emergency Operations Center
P.O. Box 1045, Ann Arbor, Michigan 481061045 USA.
For information call 313-996-8888 or FAX 313-663-8888



things: get your cable lengths away
from any muitiple of 1/8 wavelength
(usually, avoiding multiples of 1/4
wavelength will do), and keep your an-
lenna as far as you can from the gear,
to reduce the amount of signal you
pick up in the first place. Also, be sure
to connect all the radios’ ground termi-
nals to the same point, and then send
that on its way to ground. Because of
the way it looks, that's called a “"star
ground.” In particular, avoid running
your ground braid from radio to radio,
with only the last one going to ground;
that kind of configuration actually tries
to force a ground loop 1o occur.

With hum problems caused by a
passive ground loop, the hard part is
figuring out which item is making the
trouble. The only way is to disconnect
the audio cables one by one. When
you hit the culprit, the problem will go
away. The cheapest, easiest fix is to
disconnect one side of the braid. Try
that and, if it works and doesn't cause
RF feedback problems when you
transmit, you're in business. If it does
feed back, though, consider putting a
small transformer between the offend-
ing items. That makes the ground po-
tentials, at least at the input points
which are causing the trouble, irrele-
vant, because the incoming energy is
“floating” with respect to ground any-
way! For low level signals, it's pretty
easy to do. For microphone cables
and such, you can use two small au-
dio transformers back-to-back. In oth-

er words, connect the high-impedance
sides to your gear, and connect the
low-impedance sides to each other.
Just be sure to shield the transformers
in a metal box, or they may pick up all
kinds of RF.

| remember one problem | had with
a computer connection to a shortwave
receiver. The idea was to pick up
weather facsimile transmissions and
decode them with the computer, using
a simple homemade interface and
some nifty decoding software. It
worked, but the computer's BRF noise
made a terrible mess in the receiver
whenever it was connected. If | broke
the connection, the noise went away,
even though the computer was only a
few feet away from the receiver. What
was going on here?

Well, it wasn’t actually a ground
loop. | know because | tried running
the shortwave on batteries, and the
problem didn't go away. Remember,
you can only have a ground loop if
there's some attempt at a common
ground; a floating device can't exhibit
the problem. In this case, computer
noise was being induced into the
ground braid of the connecting cable.
S0, | tried the transformer approach.
That should have done it, but it didn't.
Apparently, the noise was strong
enough that a little bit of it was still be-
ing induced, either through the trans-
former or through the air, and the
garbage was still there. | dreamed of a
fiber-optic connection, but | never built

it, and | never solved that problem.
The interface went into a drawer
somewhere. Of course, an outside an-
tenna for the shortwave probably
would have cured it, but | didn’t have a
way to do that where | was living at
the time. Oh well, you can't solve 'em
all.
Hey, let’s look at some letters:

Dear Kaboom,

In the September '93 issue, there
was an article discussing compressed
antennas. Instead of buying the vari-
able capacitor and coil specified, can |
just use my MFJ tuner with this thing?

Signed,
Wanna Make Do

Dear Wanna,

Well, I'm not an antenna maven,
but it seems reasonable to try it, as
long as the antenna doesn't require its
tuner to be right at its base or some-
thing. There's a big difference be-
tween tuning an antenna at the anten-
na and way back down the coax line
by your rig. But I'd try it. You don't
have anything to lose, and you should
be able to see on the SWR meter
whether your tuner is doing any good.
But, even if you get a good SWR, that
doesn’t mean the antenna necessarily
is getting out the way it should. Re-
member, a8 dummy load always has
the best SWR! In this case, you could
see a great SWR at the rig, and the
antenna still could be working poorly,
especially if you have a long coax run.

In any event, give il a try and see what
happens. Certainly, if you put the tuner
right at the base of the antenna, it
should work as long as the project’s
coil-cap combination is similar in con-
figuration. Unfortunately, | don't have
that article handy, so | can't say for
sure.

Dear Kaboom,

My old HT-144 walkie has a bad
IC. It's the second time it's gone bad,
and, unfortunately, it's a propri-
etary product. | really want to save the
rig. Is there anything | can substitute
for it?

Signed,
Twice Fried

Dear Twice,

The IC you indicate is the audio
power amplifier. If you haven't been
playing the rig real loud for long peri-
ods, you should wonder why it keeps
blowing! The speaker coupling cap,
C35, could be leaky. In any event, |
have no idea where you can find that
6-pin chip, part number MFC 6070.
You can, however, use an LM-380 or
even an LM-386, which you can get at
Radio Shack for $1.19. Since the LM-
series chips are 8-pin devices, the
pins won't match up, but you should
be able to figure out what goes where
by looking at the schematics. Those
single-chip mini audio amps are all
fairly similar. Gather up your ham spirit
and go to it!

Until next time, 73 de KB1UM.

White/Pink Noise

Look What You Could Be Missing...

Muitiple Heterodynes

Power Line Noise

And More.. ..

DSP Noise Reduction Products From JPS

voice signals.

Processing,

NRF-7 General Purpose Noise
Remover and Filter Unit
Only $249.95

The NRF-7 reduces atmospheric noise through
dynamic peaking. Removes multiple tones from
High performance CW and
Voice Filters. CW filters have selectable center
frequency. State-of-the Art Digital Signal

NIR-10 Noisel/lnterference
Reduction Unit
Only $349.95

The NIR-10 allows reception of difficult to read
signal and reduces listener fatigue. Operates on

NTR-1
and Tone Remover

radio recetver audio outputs. NIR mode reduces or

(919)790-1011

eliminates heterodynes, white/ignitionnoise, RTTY
interference, and power line noise. PEAK function
reduces white noisc interference. The Notch Filter
mode removes multiple heterodynes and acts in 3
milliseconds. Band Pass mode 1s continuously
adjustable center frequency.

m JPS Communications. Inc.

P.O. Box 87757, Raleigh, NC 27624
FAX:(919)790-1456 TECH:(919)790-1048

TOLL FREE ORDER LINE: 800-533-3819

We accept Mastercard, VISA, checks, money orders in US$.
Free shipping within the continental U.S.

The NTR-1 provides wide band operation for
AM or FM reception. Narrow band operation
for SSB, CW or data reception. State-of-the-
Art Signal Processing in"Real Time." Rapidly
removes multiple tones from voice signals
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Wide Band Noise

Only $169.95

80 73 Amateur Radio Today ¢ March, 1994

CIRCLE 285 ON READER SERVICE CARD



AD VERTISERS

R.S.# page R.S.# page R.S.# page R.S.# page
* A& AENQINEEMNG......cccvernererrernsreons 32 * Dayton Hamvention.............c.ceuuee. 33 234 Lentini Communicalions.................. 89 8 BN R Rt 90
12 JE o e L 57 181 Digital Communications................... 69 47 Link-Com.....c.covverreeeerereeneeeneeennne. 87 +  Schnedler Systems ...........covvveren, 46
W LRGP sy A 16 13 Doppler Systems...........cccooeiiiinennn.82 * Meadowlake Corporation ................ 78 36 Scrambling News...........cccoviecccunes 55
351 Absolute Value Systems................. 17 * Down East Microwave...........c..c...... 16 86 MPFJ Enterprises ...........cccccevnnnnnenes 11 364 Sea Level Systems........cccccocoevnuacne. 47
164 Ace Communications of T B OBl o oo easereas 45 160 Micro Computer Concepts............... 42 167 SESO0IY. W, i mmnsvss st 42
INAIANAPONS ....iviivrisiviiviiiiimnishorass .16 «  Eavesdropping Detection................ 69 144 Micro Control Specialities................ 89 * 73 Amateur Radio Today..........c.u... 87
*  Advanced Electronic Appilcaimns g° «  Electron Processing............ccou...... i H NG MO s ik A8 BB SGEURE.... i i 45
149 Advantage Instruments, Inc............. 51 * Electronics Book Club ..................... 23 248 MoTron Electronics .........ccceeeee.e..67 250 Software Systems ..o 47
281 Agrelo Engineefing..............cc.cocee., 93 33 FBEnlerprises............coocuinseriinnas B8 & MR 54 244 Software Systems ...........cccoccocenene. 90
194 All Electronics Corporation.............. D3 V8. Feormal . .vaimininninimma 17 223 National Amateur Radio.................. 50 325 Solder-It Company ........c.oecviienianns 43
¢ AphalED ..., e 251 Rhlecrall.......oocesssaniass 78 57 R\ i S N AT 5 51 Spectrum Communications.............61
76 Amateur Networking Supply............ 17 329 For Hams Only ... ...69 1 Number One Systems Lid. .............. 65 183 Spectrum Intemational....................91
T ABON . s i et 93 253 Free FladIDTEEh—EEﬂ{EIE}' [FFIE} 16 82 Oak Hills Research.............ccoeeenenee. <L s T R |
135 Antennas West..................... A 35 * Gap Antenna Products.................... 92 102 ONV Safety Belt...............cccocconennen. 42 232 TE SyslMNG. .. conoeimmnsosessnsasmornsi 00
324 Antennas Wesl...........cccocovrreiricenes 69 L <7D [ 5 e . 77 172 Optoelectronics ... 48-49 AR -1 2 T+ P P SRS S R 2
380 Antennas Wesl...........ccoovenninsennns y B L 1 o A S R 57" v PG EEOOMCE. s 73* 124 Texas Bug Catcher Antenna............ a1
90 Antennas West..........cccovvviininrnnnnns 90 338 Global Upgrades......... 56 321 Patriot Communications..................12  The Ham Center...........ccouiunmiminanins 45
230 ANBANREWESL... .. crommenusminmiad . 2OV GBS i imess mossssmsmusisssivssmsaspisnnsss 61 B8 PENDRBX ity 59 384 The Ham Confacl.............ccconniiinue 41
5 Antennas West...........ccceueiererrerenanes 92 *  Greater Baltimore Hamboree .......... 67 198 Personal Computer Repeater 384 The Ham Conlact...............ce0000....53
236 Antennas Wast............ccociivnienns 93 * Ham Radio & More..........cccocenviiniiins 71 CONIONIOE i avaia s 42 384 The Ham Contact..........ccocuninvrinnns 56
276 Arisci Publications...............cccoueneee. 73 * Hamitronics, Inc. .......cccccceinecennenn. 7 249 Phillips Industries, Inc...........ccoveenne 55 131 The Ham Station..............................63
16 Astron Corporation ...........ccccceuevnnee. 25 187 Harlan Technologies........c.c.ccocueue.. 50 311 Pioneer Hill Software...........c.ceeeee. B8 268 TIemronIes. .iiuiiaimm i 43
21, B& B INngansnasnsiea 92 * Highlands Electronics............ccconuue B G0E PIIE TBIL .. otsroenenmimsasssressszasanessd 42 299 Townsend Electronics...........cocovaees 40
41 Barry Electronics Corporation ......... 19 293 1C EngMneenng.......cuvswwmisissias 69 49 POlYPhASer .........ocevesincssmrarsrssasense 65 11 Transel Technologies ..o 92
42 Bilal Company..........covorerarreisssenes a1 179 Icom .. P -CV2" 257 Quorum Communications ... 27 D TR cnrursernsrmsresnmserssssrssamsanenssrranesrven 46
137 Box Products...........cccececveninierennnnens 17 283 I0NOEK, INC...eorrrreererrcererrrcerrerree 17 147 R.L. Drake Company..........cceveenee 39 *  Uncle Wayne's Bookshelf........... 94-95
56 Buckmaster Publishing .................. T A TR e d LA oo s stk imasns e} 110 Radio Amateur Satellite..................53 317 Unified Microsystems............c.......... 52
7 Buckmaster Publishing.................. 3 SR R oL & TG R R S o 153 RadlaGity s (i " s Universal Badio......coeimimmiii 20
168 Buckmaster Publishing .................. 62" L 072 1] R O 90 58 Radio Engineers...........cvveiiivieinans 78 * Vanguard Labs.........owomiisimmion 24
*  Butternut Electronics............ccco.un.e.e. 73 BB e OO o seniisnsimaisnsaiissmasivinds 62 T T L T e 81 259 Versatel Communications................ 55
222 Byers Chassis Kils ........ccceiuiianinne 56 28 LM s s R 17 * RAI ENerprises ..o 73 104 Vis Study Guides, Inc...................... 54
184 L& S5ales, Ine. i..covicivciiiviiiainnmns 36 133 Jade Products ... 52 34 Ramsey Electronics...........ccee.e. 18* - 191 W & W Associales...........oies 83
o Cable X-perts .....cocciinannisnsnnsinns 17 240 Jan Cryslals..........ccciimvimiienionionnons 52 * Renaissance Development ............. 45 20 Wolfe Communications ...................35
= CB City Intemational ....................... 72 285 JPS Communications............ceeeenees 80 171 RFEMEIPHSES ... ..conmememmmpinsnissirss 91 * Yaesu Electronics Gﬂrpuraliun .CV3
2355 E'Jfﬁ”"m ........ P M 72 . Ju_ét 12 e O 50 *» RF Paris Gumpany ........................ 75 o ZD ENGINGBMNG ....ocvenvemmersennsrsensarases 16
munication Concepls, Inc. ....... 92 »  K-Comm...... L W T 45 134 Rose... PO RIS . varisars thé
10 Communications Specialists, Inc. .66 2 Kawa Productions .............ccoeveeenee. 42 254 Ross Dislnhutmg R el o Neage acy Tl nen A R .
356 Communications Electronic.............79 181 KBDGSoUM. o minsisssiisisi 55 p:  HTSYSIemS. . aniiaiim 90  ‘Advertiser who have contributed to the National
185 COMRIEO .coiieioan i 16 « Kenwood USA Corporation........... CV4 294 S&S Engineering..........ccccoceevivvannns 57  Advisory Committee (NIAC)

Radio Fun

.....
______

‘“The beginner’s guide to the exciting
world of amateur radio.”’

Radio Fun is packed full of O S (s —" e () | S — T ) -
= information to help you get more fun r YES! s; ; | 12 issues of Radio Fun_l
T out of amateur radio. Basic ‘‘how-to’’ articles + Sign me up right now! for $12.97.

will get you up and running on packet, ATV, RTTY, I
DXing, and the dozens of other activities that make amateur radio

such a great hobby. You’'ll get equipment reviews geared toward the I
newcomer. We'll help you upgrade to a higher class license with
monthly columns designed to teach you what you need to know in a fun

and exciting way. You'll find it all, and more, in the pages of Radio Fun. I

Don’t wait another minute. Subscribe today for only $12.97 for one |
year. That’s 12 issues of the only ham radio magazine that is geared Check MC Visa
especially for the newcomer, or any ham who wants to get more fun and |
excitement out of amateur radio—Radio Fun!

NAME CALL

ADDRESS

CITY STATE ZIP

CARD # EXPIRES

' Class License ____ Year licensed 73 Subscriber

12 issues for only $12.97 | osrsbsrive CQ Subscriber

Mail to: Radio Fun, P.O. Box 4926, Manchester, NH 03108
I [Or call 800-257-2346 (in NH call 625-1163), FAX: 603-669-2835] I

Canada add $7.00 p]uh- J0GST. Foreign add $12.00 surface, $36.00 airmail. Newsstand Rate $1R.({). Basic
1-800-257-2346 | Shermenrmesiasr LT
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INTERNATIONAL

Amie Johnson N1BAC
43 Oild Homestead Hwy.

N. Swanzey, NH 03431

Notes from FN42

Well, we made it through Christmas
and the New Year celebration without
any trouble. But a bug has cropped up
in my computer. It seems to have a
mind of it's own at times, freezing for
no reason, rebooting, etc. Luckily, it
only froze up once while writing this
column, so | didn't have to retype
much (good reason to save quite of-
ten). Bul, | won't press my luck any
further this month. Much more next
month from Israel, Monaco, South Ko-
rea, and who knows where else.

73 for now. Amie N1BAC

Roundup

Brazil Iwan Thomas Halasz
PY2AH is author of the world's first
Radio Amaleur’'s Handbook in Por-
tuguese. The handbook is published
by Edusp (the editorial branch of the
University of Sao Paulo) and is des-
tined for the five Portuguese-speaking
and also the 18 Spanish-speaking
countries. Handbook do Radioamador
is endorsed by both REP (National
Amateur Radio League of Portugal)
and LABRE (National Radio League of
Brazil). With 633 pages, it is half the
size of the present ARAL Handbook
but almost three times that of the first
(1926) edition of the Radio Amateur's
Handbook, written by Francis Edward
Handy W1BDI, to whom the author
renders homage In his preface.

Since none of the Portuguese-
speaking leagues have editorial facili-
ties and amateur radio literature in
Portuguese has been very scarce over
seven decades, the new Handbook
had to fill in the lack of information for
amateurs who do not read foreign lan-
guages (more than 95% of them), pro-
viding them with a woridwide horizon
to see their activities in proper per-
speclive. It is expected that the pres-
ence of a Handbook in most of the
shacks in Portugal, Brazil, Angola,
Mozambique, and Cape Verde will
give amateur radio new thrust and
interest in these countries.

The Handbook is not only a conve-
nient way for the public to get ac-
guainted with amateur radio and de-
cide about the possibility of becoming
a ham, but also the only means to get
a comprehensive view of amateur ra-
dio as the mass media only refer to it
when it becomes news.

Author Iwan Halasz, a broadcast
transmitter industry executive and a
ham for 20 years, has published more
than 130 articles on amateur radio in
Brazilian technical magazines.
Presently he is a free-lancer and con-
sultant to the two foremost telecom-
munication magazines of Latin Ameri-

ca: AMT (in Portuguese) and
Telepress Latinoamerica (in English
and Spanish). For more information,
write to 1662 Cardoso de Almeida,
05013-001 Sao Paulo, Brazil.

Chile Downloaded on packet from
the HR AMSAT News Bulletin 226.03:
The first MICROSAT from Chile, to be
named CEsar-1, will be launched in
early 1995, This announcement was
made by the Radio Club Federation In
Santiago. The Hadio Club Federation
will also provide the ground control
station for CE-1 after it is on-orbil.

The satellite will be a MICROSAT
class similar to AO-16, LO-19, WO-18,
and DOVE. The orbit will be sun-syn-
chronous and the altitude will be about
900 km.

The design will include some scien-
tific experiments which will be con-
structed by students from three local
universities, along with some help
from the Chilean Air Force.

The estimated cost of the design
and assembly of CE-1 will be about
USS$1 million. The Radio Club Federa-
tion said that CE-1 is designed to help
facilitate communications between
Chilean radio amateurs and amateurs
around the world. [The AMSAT News
Service (ANS) wouid like to thank
LW2DYZ of AMSAT-LU for the bulletin
item.]

Dominican Republic Letter from
Bill Meara N2CQR/HI8: When | first
walked into the Dominican Radio Club
several months ago, | was struck by
the fact that in its outward appear-
ances, the club was very similar to my
first radio club (Crystal Radio Club—
W2DMC). There were the piles of old
QST magazines, musty old QSL
cards, and piles of old radio gear. It
was all very familiar. Aside from the
different language being spoken, the
membership of the club also reminded
me of W2DMC—there was the same
mix of old-timers and enthusiastic
youngsters along with a "character” or
two to liven up the club house! Above
all, there was the same friendly spirit,
the same willingness to help out a fel-
low ham thal has always been the
halimark of our hobby. While our ham
bands every day provide very pleasing
evidence of radio’s ability to forge in-
ternational friendships, | think that the
face-to-face experience in a radio club
can be even more gratifying. Soon af-
ter arrival at the ciub, | found myself
sharing experiences with new friends
in a foreign country: HIBOMA and |
laughed together as we both admitted
to waking up our parents after contact-
ing our first ZL! HISLEZ and HIBRMQ
and | howled with laughter when we
recounted the difficulties of demon-
strating ham radio to non-hams (Mur-
phy stalks the DR also!). Ham radio
does have the power to bring people
logether.
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Radio Club Dominicano (HIBRCD)
has recently gone through a nolice-
able reinvigoration. In addition to our
Tuesday night meetings, the Club
sponsors a "Can” (a son of party/get-
together) every Saturday afternoon.
Qur newsletter is back in print and a
new yagi tribander is on the roof of the
clubhouse. We have an active, infor-
mal club net on 146.5 FM simplex.

The holiday season brought a very
successful and enjoyable Christmas
party in our now renovated clubhouse.
A party is not a party in the Dominican
Republic without high-volume
merengue music! When your corre-
spondent saw the audio equipment
being assembled for the party, he
speculated that the gear might allow
the club to carry out some audio fre-
quency DX! A good time was had by
all, with the more animated club mem-
bers partaking of the merengue music
while the more staid amateurs retired
to the back yard for some good con-
versation.

December also brought a club-
sponsored foxhunt competition. Here
in the DR a foxhunt is a "Caceria de
Pichon™ which translates as "Hunt for
the Young Pigeon.” One Saturday, the
streels of Santo Domingo were invad-
ed by eamest radio enthusiasts armed
with bizarre multi-element 2 meter
yagis! After some struggle, the “pi-
geons” were all captured and the
hunters retumed fo the radio club for
an awards ceremony and an aftemoon
of good fellowship.

1994 promises to be a good year
for ham radio in the Dominican He-
public. The club plans 1o offer a Morse
code course and we'll be working with
a local school interested in adding
ham radio to its set of extracurricular
activities. We'll also continue to work
with a local Boy Scoul group. As al-
ways, Radio Club Dominicano will
continue to be a happy place where
hams from all over are welcome. Best
of luck in 1994 to all. 73 from HIB! [Bill
Meara, N2CQR/HI8, Unit 5510, APO
AA 34041.]

Ecuador For those of you who en-
joy listening to foreign broadcasts,
quite a few of those stations send out
program notes and one of those is
HCJB, The Voice of the Andes, Quito,
Ecuador. If you wish to be put on their
mailing list, send your request 1o
HCJB, Casilla 17-17-691, Quito,
Ecuador, South America.

AUSTRALIA

David Horsfall VK2KFU
PO Box 257
Wahroonga NSW 2076
Australia

A recurring thread Iin past columns
was how the Department of Transport
and Communications (DoTC) was go-
ing to deregulate the Australian regu-
lations, with such things as allowing
code-free "Limited” amateurs access
to 10m FM, granting packet privileges
to Novices, elc. These changes were
going to be introduced “Real Soon

Now,” but for one reason or another (a
Federal election and a change of
name to “SMA" [Spectrum Manage-
ment Authority]), they never actually
saw the light of day. The latest word
was that these changes were going 1o
be introduced in the next session of
Parliament (around the time this ap-
pears in print), so hopefully this long-
outstanding matter will be decided
soon; until then it is pointless com-
menting any further. | was hoping to
describe the Australian licensing situa-
tion, but there was always the danger
it would be obsolete by the time it ap-
peared in prink.

Some things, however, never
change. It is worth pointing oul that
the national body in Australia, the
Wireless Institute of Australia (or just
WIA), actually consists of several au-
tonomous bodies in each state, and a
federal-based office that produces the
magazine and provides representation
to government, etc. All member ser-
vices are provided al the state level,
and these vary (including membership
fees) from state to state. As can be
imagined, this can lead to some inter-
esting situations, with disgruntled am-
ateurs blaming the wrong body for
perceived shortcomings, etc. The
NSW division can lay claim to being
the oldest division of the oldest ama-
teur society in the world (founded in
1910), and in spite of this (or perhaps
because of it) it has experienced a few
ructions lately. As | write this (late De-
cember), certain matters have still not
been resolved (such as an Extraordi-
nary General Meeting to debate a "No
Confidence™ motion in the Commit-
tee!), and | hope to have further news
in a later column.

Cheers for now. Those with access
to packet or Internet can contact me
as "VK2KFU @ VK2RWI.SYD.NSW.
AUS.OC" and “dave @esi.COM.AU"
respectively.

CANARY
ISLANDS
SPAIN

Woodson Gannaway NSKVB/EAS
Apartado 11

35450 Santa Marnia de Guia

(Las Palmas de Gran Canaria)
Islas Canarias

Espana

(With apologies to Bing Crosby)
“Chestnuts roasting on an open fire,
(the smell of roasting) dried squid nip-
ping at your nose . . . " Isn't that how
the song goes? Well, this is the Ca-
nary Islands, after all, and things are a
little different. No chestnut blight so we
still have chestnuls every year in the
fall. And for some unknown reason,
the street vendors roast and sell dried
squid over their charcoal braziers right
alongside the chestnuts and the odor
is pretty pungent. But | like dried squid
s0 it's no problem. Ancther difference
being here is thal Santa's (Papa Noel)
or the Three Wise Men's helpers often
wear bikinis.



Speaking of dried squid, it figured
in one of those pleasant little events
that help so much to make lile bear-
able. As I've said before, most of my
English tutoring students are Oriental
children, while when my wile taught,
her students were Spanish adults. The
very same day that one of her stu-
dents gave her a box of high-quality
chocolate candy, one of my studenis
gave me a dried squid as a present.
In the culture of each student, the
present had about the same mean-
ing, and both were greatly appreci-
ated.

Do you think you know Spanish?
Are you ready to confront daily life in
Spain on Spanish terms? Well, please
pack your sense of humor and plan to
use it often, mostly to laugh at your-
sell. If you studied Spanish, you al-
ready know about the subjunctive and
some of ils pitfalls. In a few years
you'll get it mostly sorted out. But I'm
talking about the things you thought
you already knew and could count on.
That's where the torpedoes really
come at unexpected angles . . . It was
Thanksgiving, and the guests eating
with us were some Spanish friends
who didn't speak English and two Mor-
mon missionaries from the U.S. who
spoke some Spanish, so we spoke
Spanish. Things were going fairly well
until one of the Americans, translating
literally from English, said, “Pasame

el vestido de la ensalada, por favor.”
Bul in Spanish that didn't come out
as "Pass me the salad dressing,
please.” but instead as “Pass me thal
clothing that the salad wears, please.”
An instant of absolute silence fol-
lowed, then a period of laughter from
me and my wile (after we had gone
through the reverse transiation and re-
alized whal had happened), confusion
from the Spaniards (who didn't know
what was happening), and finally an
explanation in Spanish and English for
all parties so they all could have a
good laugh. And | bet you thought
“salad dressing” was pretty safe and
tame.

Is the tooth fairy “la hada de los di-
entes™ Not on your life! In Spain it's
“el Ratoncilo Perez” and don't you for-
get it. In facl, yesterday some friends
gave our baby a Ratoncito Perez doll
that plays several lunes about 50 dB
too loud, and I'm thinking about how to
cut down the volume, short of smoth-
ering it under two or three pillows. The
first thing will be to put in a jumper in-
stead of one of its two batieries, and
halve the voltage.

Thanksgiving was yesterday, and a
couple of nice people left a package of
brownies for me outside our door with
a nice note. There are fine people ev-
erywhere, bul sometimes you have to
look to find them. 73, Woodson
NSKVB/EAS. 73

HAM HELP

Number 21 on your Feedback card

We are happy lo provide Ham Help listings free on a space available basis. To
make our job easier and lo ensure that your listing is cormrect, please type or
print your request clearly, double spaced, on a full (8 1/2" x 11*) sheet of pa-
per. You may also upload a listing as E-mail lo Sysop to the 73 BBS /Special
Events Message Area #11. (2400 baud, 8 data bils, no parity, 1 stop bil. (603)
924-9343). Please indicate if it is for publication. Use upper- and lower-case
letters where appropnate. Also, print numbers carefully—a 1, for example, can
be misread as the letters 1 or i, or even the number 7. Specifically mention
that your message is for the Ham Help Column, Please remember to acknowl-
edge responses to your requests. Thank you for your cooperation.

| am in need of the schematic
and adjustment instructions, or the
dual trace pre-amp, for my surplus
scope. Scope lype is ANUSM-117C.
Pre-amp type is MX 2995 A/ USM117.
Mel Wardean K6QXE, 18193 Fisher

Dr., Visalia CA 83292,

WANTED: Circuit diagram for SEIF
DM-2000 DVM. | will pay costs. Keith
Ralph VK4vQ, 10 Thredbo Dr.,
Worongary 4213 QLD, Australia.

UprpATES

Micro IDer

In the January 1994 issue, a very
discerning reader spotted an error in
Program #1 of the above mentioned
article. In the listing on page 26, the
29th line says:

Number 22 on your Feedback card

{44, "1111110101011101110"),/* , */

The line should be:

{ 44, *111011101010111011107},/* , */

The correction will produce a prop-
er Morse code comma.

TNX Keith Rice.

YAESU/MAXON

FNB-2 10.8v @ 600 MAH

FNB-3/3A 9 6v @ 1200 MAH
FNB-4 12v @ 750 MAH
FNB-4A 12v @ 1000 MAH
‘FNB-10(S)  7.2v @ 1150 MAH
FNB-12(S) 12v@ 600 MAH

equiv. to FNB-11 (4" shorter)
FNB-17 7.2v @ 600 MAH
*Same size case as FNB-12

"FNB-25 7.2v @ 600MAH

FNB-26 7.2V @ 1000 MAH
"*FNB-26-S 7.2v @ 1500 MAH
"FNB-26A 96v @ BOOMAH

*Same size as FNB-26 case

FNB27 12v @ 600 MAH
“*FNB-275 12v @ 800 MAH
**(%" longer than FNB27T)

RS

FOR THE
MONTH OF MARCH

ON ALL

Replacement

Battery Packs

LOOK FOR APRIL'S
SPECIAL OF THE MONTH

MONTHLY DISCOUNTS

APPLICABLE TO END-USERS ONLY

@ INYS residents add B1/4%

sales [ax. Add $4.00 for
postage and handiing.

||'|

BATTERIES

BUY DIRECT FROM US, THE MANUFACTURER!

Powerpact-°
6 V for Camcorders & 12V for 2-way

Prices and specitiCations subject 1o change withou! nohce

W & W ASSOCIATES

800 South Broadway, Hicksville, N.Y. 11801
WORLD WIDE DISTRIBUTORSHIPS AVAILABLE. PLEASE INQUIRE

MADE IN
THE U.S.A.

SEND FOR
FREE CATALOG
AND PRICE LIST

U.S. & Canada Call Toll Free (800) 221- 0732 « In NYS (516) 942-0011 « FAX: (516) 942-1944
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NEVER SAy DIE

Continued from page 4

what's happened to your beans is also
happening to your mice. And the book
explains about il happening to rabbils,
chinchillas, and so on down the food
chain.

While you're growing those beans,
try some in front of your TV set and
see what the radiation from thal mon-
ster is doing to the things around it—
including you and your kids. Even try
some in the next room, 15 feel or so
away from the setl. A bean can tell you
more than any but the most sophisti-
cated (and expensive) lab instru-
ments.

You'll read about endless cancers
being cured, arthritis, diabeles, and so
on. Children in school rooms under
fluorescent lights have cavities, atten-
tion deficits, hyperactivity, poor class-
room behavior, poor grades, and
leamning disabilities. Within weeks of
installing full-spectrum lights these
problems begin to disappear. It's al-
maost enough 1o make you think.

They lested hamsters with identical
diets under cool-white and full-spec-
trum fluorescent lights and found they
had 10 times as many cavilies under
the white lights. Chickens raised under
full-spectrum lights are larger, healthi-
er. live twice as long, lay more eggs,
and their eggs have 25% less choles-
terol.

it turms out thal sunbathing causes
less skin cancer, nol more, despite all
the phony-baloney you've been seeing
lately. Heck, they had me so con-
vinced | haven't had a sunburn in
years.

| had a little spare time in San Fran-
cisco recenlly, so | visited Alcatraz—
where they kept the most incorrigible
prisoners in tiny cells with no direct
sunlight. And when they caused trou-
ble they put them In ""The Hole,"
where they had no light at all. Talk
about doing things in reverse. This
confirmed the validity of my proposal
for cutting the cost of prisons to almost
zero—one which would encourage the
prisoners 1o be outside in the sun,
tending to their gardens, growing their
own food. How do you grow a Danish?

Is there a connection between the
growing crime rale, street gangs, riots,
the increase in divorce, the troubles
we're having with children, and even
the incivility we see all around us, and
whal we're doing 1o ourselves with ar-
tificial light and window glass which
prevents those critically important light
frequencies from reaching us? The re-
search reported in this book is very
compelling. | think you'll be con-
vinced—maybe even enough 10 aclu-
ally wan! to do something aboult it.

| guarantee you'll be inslalling full-
spectrum lighls in your home and your
office alter reading this book. And you
might just have enough gumption to
work to get your local schools to
change too. I'm convinced that we
could substantially lower our health
care costs just by letting more sun
reach our eyes and skin. Gumption

seems in pathetically short supply
these days—! wonder if that's got any
connection with light?

When you do your bean-growing
and mice or rat experimenls, be sure
to document your work with pictures. If
you can set up a video camera for
stop-motion photography you'll have a
greal record, but plain photos will tell
the story. And | am going to be very
upset if you don't send me a copy of
your results.

Pro-fusion & Con-fusion

Here comes Wayne again with an-
other of his enthusiasms. When 2 me-
ter FM and repeaters came along |
tried to get you interested. That even-
tually developed into cellular radio,
with many of the lop people in the new
industry, oddly enough, being hams
who'd gotten involved through their in-
lerest in repeaters. Then there was
computers, which have tumed into a
fairly big business. Now | think I'm on
to an even bigger new technology.

It all started five years ago when
Drs. Stanley Pons and Martin Fleis-
chmann announced thal they'd discov-
ered what seemed o be a new and
mysterious source of power. They
suggested it might be cold fusion.
Well, that was enough to upset the fis-
sion induslry, and to threaten the hot
fusion scientists even more. Worse,
many of the hasty early researchers
were unable to get the promised ex-
cess heat from their experiments, so
they pooh-poohed the whole thing.
And that's probably all you've read
about cold fusion , . . unless you read
more than | think you do.

I'm just back from the Fourth Cold
Fusion Conference on Maui, where |
sat getting more and more excited
through four days of scientific papers,
all demonstrating remarkable success-
es in generating heat from both heavy
and light (reqular) water—heat far be-
yond anything attributable to chemical
reactions. One of the presenters was
a youngster from Texas who, though
he's invested less than $5,000 in the
last four years while working in his
basement, has been generating signil-
icant heat. He hasn't done anything
that just about any ham with a pio-
neering drive couldn’t do.

Yes, of course I'm starting a cold fu-
sion magazine to try to help the field
grow faster and help newcomers
come up o speed. It worked with re-
peaters, computers and digital audio,
so maybe | can do it again.

It you've been doing your home-
work as I've asked you to, you read
the article in the August 1993 Popular
Science on the subjecl. You also
should get Gene Mallove's book, Fire
From Ice. Gene, by the way, is the edi-
tor of my new magazine. It looks to me
as if we're right at the beginning of a
new trillion-doliar industry—one that
will help end automobile poliution and
cut energy prices substantially. It's a
little early to sell your oil stocks short,
but | sure wouldn't recommend them
for an investment. Cold fusion is super
bad news for the Middle East. They'd
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better stop wasting their oil dollars and
make some long-term investments.

I'm using the term “cold fusion” be-
cause that's what they're calling this
newly discovered reaction between
palladium and heavy water (deuteri-
um). The scientists haven't yet been
able to figure out a theory they can
agree on for why it works. Some ex-
perimenters have been reporting as
much as 10,000 times the heat outputl
from their experiments than they've
put in to get it started. They're having
success not only with palladium, but
also with nickel, platinum, rhodium,
and rubidium so far.

Though the effect was first discov-
ered by Americans, the Japanese
have already taken a big lead in re-
search, and in smothering us out of
the field with patents. Though our gov-
ernment doesn’l yet believe in it,
Japan's MITI has just budgeted anoth-
er $S30 million lo help speed their re-
search and patenting positions.

Well, | could write for pages on
whalt's happening in cold fusion—but
please remember, | let you in early on
this one, just as | did on microcomput-
ers and cellular telephones. In those
cases other people made millions (and
billions), and you didn’. | didn’t do too
badly myself, much to my surprise.

If you're interested in knowing more
aboul all this you may want to get a
charler subscription to Cold Fusion.
It's $100 a year. Send your check or
credit card information to Peterbor-
ough NH 03458-1107 or call (603)
924-0058. Who knows, maybe you'll
be giving a paper at the next cold fu-
sion conference. | hope so—and I'll be
there cheering you on. Or perhaps
you'll be manufacturing a thermos-bot-
tle-sized water-powered generalor to
power cars, trucks and homes.

Other Scientific Frontiers

Did | pique your curiosity or per-
haps even your entrepreneurial spirit
with my piece on a cure for AIDS in
my February editorial? Have you writ-
ten to me yet? It looks to me as if a
few people will jump at this opportunity
and (a) make big forlunes, (b) provide
a desperately needed service. What's
it worth to clean up HIV-infected blood
supplies? What's it worth to save the
lives of millions of people with AIDS
who now believe they are eventually
doomed?

Then there's the need for more re-
search in plant and animal bioelectrici-
ty and magnetics. There's a need to
look into an almost endless number of
anomalies. But watch out for the
pathological skeptics. I'm skeptical
about new things, but that doesn't stop
me from being open to finding out
more about them.

One of my problems is that I'm
busy in every spare minute reading
more and more books. I've been trav-
eling a lot recently . . . the Caribbean,
Germany, Maui, Indiana, New York,
San Francisco, Los Angeles . . . com-
plele with a suitcase full of books in
my baggage. When | consider all the
things | want to do, | get discouraged

when | see people playing golf or kids
hanging out in malls or on corners, do-
ing nothing. What a waste!

Now that I've mel Pons and Fleis-
chmann personally, | want to talk more
with them . . . and with the other key
researchers in the field. | wanl lo learn
more about fusion, about bioelectro-
magnetlics, about memory, UFOs, psi,
and so on.

Politics

| have to admit to being discour-
aged at the way virtually all Americans
are putting up with the baloney that's
going on. There are perfectly good so-
lutions to all of our major problems.
We could have an incredibly great
country instead of a good one, but we
won't unless someone finds a way 10
get people interested in changing
things. When we refuse to try and do
something to solve our problems, then
we're condoning them. We've been
putting up with major messes, and
putting up with them by just sort of qui-
etly complaining, but not doing one
damned thing to bring about change.

We know that we've allowed
Congress to be a disgusting bunch of
crooks. We know the Clintons have
just socked us with a huge tax in-
crease and are fighting every pro-
posed budget cut, doling out pork
bribery for acquiescence. We know
our whole country is awash in drugs,
that we've got the worslt crime problem
and the most murders of any devel-
oped country in the world (at an esli-
mated cost of $450 billion a year), thal
our school system is horrendously ex-
pensive and pathetically ineffeclive,
that we're up to here in lawsuils, in es-
calating health care costs ($1 trillion a
year), that we're being screwed over
by the IRS, FDA, CIA, FBI, FDIC, and
a bunch more government agencies,
that despite hundreds of billions wast-
ed we still have poverty, street gangs,
welfare families, and so on. Not one of
these problems is insoluble. I've pro-
posed inexpensive solutions to all of
'em. So we're floundering in Somalia
and Bosnia, and wondering what to do
in a few dozen other countries where
we have no real strategic interest.
We're throwing away billions on for-
eign aid. Phooey. What a bunch of
wimps we Americans are! What does
it take to actually get us mad enough
lo do something?

We're watching an endless parade
of TV exposé programs showing us
where billions of our dollars are being
stolen by fraud. But does this get any-
one upset enough to do something?
No, a few people are busy parading
against abortion, acid rain, global
warming, and stufi like that. Did you
read the lead article in the February
Reader’s Digest yet? How much do
you know about Janet Reno and the
other Clinton picks? We're up o here
in messes and we're wondering what
silcom to waich.

That Loud Noise Again

It's opportunity, still trying desper-
ately to get you out off the couch to



answer the door. In January | suggest-
ed an easy way to get into your own
small business. All it takes is a digital
audio tape (DAT) recorder, a couple
good mikes, and some gumption. The
recorder and the mikes are the easy
parl. Unfortunately, our school system
has done a fantastic job of making
sure that a minimum of gumption
emerges from our high-priced socialist
unionized brainwashing system.

| suggested you go out and make
some recordings of street performers.
Well, that's just for starters. No matter
how far oul in the slicks you live,
you've got plenty of recording possibil-
ities. You've got enough polential cus-
tomers to pay for the cost of a record-
ing system in short order and build a
nice little spare-time business .. .so |
don't want to get any more letters
whining about the high cost of rigs and
magazine subscriptions. Get off your
butt and take charge of your life.

So what can you record? Well, |
was going to suggest to the people
with recording studios that they go
after the school and church markets,
but after thinking it over, | realized that
most of them are so wrapped up with
recording local rock groups that I'd
probably never gel them off their
duffs. School markel? Churches? You
bet!

Just about every high school and
college has a glee club and a school
band. Some have a few student musi-
cal groups 100 . . . even some (ughl)
rock bands. Every one ol these musi-
cal (or pseudo-musical) groups needs
compact discs and cassetltes to sell to
make money. Find ‘'em. Sell "em.
Record 'em. The Independent Music
Producers Syndicate (IMPS) will take
it from there and ship you the CDs and
cassettes.

You can sell 'em a thousand CDs
for $5 each and they can tum around
and sell "'em for $16.95. Thatl's an
easy way for them to generate an ex-
tra $12,000. That'll go a long way lo-
ward new instruments, concert tours,
costumes, or whatever. And by the
time they've sold 300 CDs the whole
works will have been paid for. The res!
is gravy! They can probably even pre-
sell that many so they won't even
need any money up front.

If you get busy right away you may
be able to get a bunch of schools to
invest in CDs to sell to the graduating
class and their families come June.
These might feature selections from
the glee club, the school band, and
any other school musical (or semi-mu-
sical) groups or performers. All you
need to do is leam how to make some
decent DAT recordings and do some
selling.

Church choirs are another group
that can be recorded. Some churches
have boys choirs and would love to
have CDs to sell to make money to
help pay for summer choir camp.
When | was a tad | sang soprano in
the St. Paul's Church choir and we
had a greal time at summer choir
camp. Churches are always in need of
money for things, and CDs are a great

way for them to make money.

A good DAT recorder and a pair of
mikes shouldn't cost much over
$1,000 these days. If there's much of
a demand I'll talk with some of the
manufacturers and see if | can make a
deal and get some discounts. Who
knows. between schools, churches,
and other local musical talent, you
might find yourself in a full-time busi-
ness. It beats the heck out of working
for someone else.

Whal's in it for you? Figure around
50¢ a CD as your cut of the deal.
That's $500 for every thousand you
sell. Hey, if you only make one deal a
week that's a couple thou a month to
help beel up your hamshack . . . orto
get the XYL a better fur coat. Fix up
your hamshack first.

By the way, each of your recordings
will be checked out by a Music Re-
search Foundation focus group. If any
get high marks from this tough team of
experis they could be accepted for na-
lional distribution through our network
of over 5,000 independent record
stores and be promoled to radio sta-
lion music directors. Then we could be
talking big bucks.

Yeah, | know . . . it's too much trou-
ble. Where's the microwave popcom?

United We Fall

Perot's United We Stand America
looked like a good deal . . . for a while.
From what | could see in trying to deal
with them it suffered from massive
mismanagement at the Dallas head-
quarters, and that helped keep it from
growing quickly at first. I don't know
aboul the paid stale coordinators in
other states, butl the chap they picked
in New Hampshire never seemed o
bother to pick up the ball, or when
he did, then he soon dropped it. We
got precious little coordination or com-
munications. Then came the Perot
NAFTA debacle, and pffft went interest
in UWSA up this way.

That was discouraging because it
was the only group that looked as if it
might gear itsell up to try and clean up
the mess the administration and
Congress are making out of things.
We know the Democrats and the Re-
publicans aren't going to change any-
thing much. And the Libertarians,
though they have some great ideas,
are almosl invisible. Now, with the va-
porizing of UWSA, what's left?

Wayne in Hawaii

| was able to make a few contacts
as | visited all six of the main islands,
but precious few. And what few re-
peaters | found open seldom had any-
one listening. 1 called and called over
one repeater after another. Phooey.
My best repeater experience was the
WEKAG repeater on Molokai. | first
talked through it from Lanal, and then
met Butch on Molokai, where he drove
Sherry and me from one end of the is-
land to the other, including a fantastic
view of the old leper colony from high
atop a clifi overlooking that comer of
the island.

| was out there for the cold fusion

Wayne whips up some conlacts from
Lanai.

conference on Maul, so | left a few
days early and got in some scuba div-
ing on Kaual, Oahu, Molokai, Kona,
Lanai, and Maui. The water was awful-
ly cold, so | had to borrow wet suils to
keep from freezing. | had my underwa-
ler video camera along, but outside of
a bunch of small fish at Kona and sev-
eral big turtles at Maul, the pickin's

were pretty crummy. It doesn’t hoid a
candle to a bunch of the diving spots
in the Caribbean. No sharks. No
whales. No manta rays. | did get a
fleeting glimpse of some porpoises. |
was hoping for better.

The conference was exciting. There
| had an opportunity to meet the
movers and shakers in the cold fusion
world. I'll be wriling a lot more about
that.

If you're interesled in a day-by-day
report on the trip, I've put il together
into a 24-page booklet, Uncle Wayne's
Hawaiian Adventure. Send $3 for a
copy poslipaid. Eventually I'li probably
add it to some other stuff I've been
writing and have another book. I've
finished one on my submarine adven-
tures in WWII (52 pages), another on
my diving adventures (96 pages), and
one on my recent travels (48 pages).
But then you haven’t invested in my
We The People Declare War On QOur
Lousy Government yet. Tsk. Well, a
few hundred of you have bought the
book, and | thank you for your wonder-
ful letters.

Ordering Books and CDs

[Editor's Note: Wayne often refer-
ences books and CDs in his editornials.
The books are often available from
Uncle Wayne's Bookshelf; the CDs
from IMPS by Mail. Both can be or-
dered by lelephoning (800) 234-8458
or (603) 924-4196, or by faxing (603)
924-8613.]
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MARCH 5

ABSECON, NJ The Shore Points
ARC will sponsor its 12th annual ham-
fest, “Springfest '94," at Holy Spirit
H.S., Rte. 9, 1/2-mi. south of Rte 30,
Doors open at 9 AM (7 AM for sellers).
Talk-in on 146.385/.985. Conlact
SPARC, F.O. Box 142, Absecon NJ
08201.

DENVILLE, NJ The annual North Jer-
sey Hamiest, sponsored by Split
Rock/Wesl Morris, will be held on Mor-
ris Ave. starting al 8 AM (sellers 6
AM). VE Exams at 9 AM shamp. Sign
up by 9 AM. Talk-in on 146.985 and
223.86, Contact Bernie WB2YOK,
F.O. Box 251, Flanders NJ 07836;
(201) 584-4423.

LANCASTER, NH Twin Mountain NH
Town Hall (near the intersections of
U.S. Routes 3 and 302), will be the lo-
cation of a Hamfest and Fleamarket to
benelit D.A.R.E. The North Country
ARC and Littleton ARK will co-host
this event from 8 AM-3 PM EST, Talk-
in on 146.55 MHz simplex. Contact
Hichard C. Force WB1ASL, 12 Cot-
[age S51., Lancaster NH 03584. Tel.
(603) 788-2202.

TUSCALOOSA, AL The Black War-
rior Swapfest will be held from 8 AM-4
PM at Northport Civic Center, Hwy 82
at Hwy 43, Northport AL. VE Exams at
8:30 AM; contact David Drummond
WB4HHY, (205) 339-7915. Indoor
Swap Area. For details contact Kelly
Bruce WD4DAT, (205) 339-7882 after
6 PM. Vendor/Table info: Danny Bu-
ford KC4RLRAR, P.O. Box 032171,
Tuscaloosa AL 35403; (205) 339-
5812, after 6 PM. Talk-in on 147.300,

146.820, 147.060+, 145.350-, or
444 700+.

MARCH 6

NORTHAMPTON, MA The Smith
Voc. School on Rte. 9 has been
choosen as the site for the 10th Annu-
al MTARA Amateur Radio Flea Mar-
ket. This event will be presented by
the Mt. Tom Amateur Repeater Assn.
Inc., starting at 9 AM (8 AM for ven-
dors). ARRL VE Exams at 10 AM.
Vendor Reservation Contact: Jim
K1MEA, (413) 527-3199 eves. before
2200 EST. VE Exam Registration: Jim
WA1ZUH, (413) 245-3228: or @
MTMBBS via packel. Advanced regis-
tration strongly recommended.

MARCH 11

ST. LOUIS, MI The Jefferson Bar-
racks ARC will hold their 34th annual
RADIO AUCTION at Concordia Tum-
ers Hall, 6432 Gravois, in south St.
Louis City. Doors open at 5 PM; the
auction starts at 7:30 PM. Talk-in on
146.34/.94, 144.61/145.21. Contact
Vivian WDOEMS, or Scotty KAOFJA,
4121 Fabian Dr., St. Louis MO 63215.
Tel. (314) 631-4068.

MARCH 12

COLBY, KS The Trojan ARC's 1st an-
nual Swaplest will be held from 9AM-5
PM CST at the Colby Narl. Guard Ar-
mory on K-25. VE Exams March 11th
at 6:30 PM at Sirloin Stockade. Early-

SPECIALE

Ham Doings Around the World
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bird dinner. More. Contact TARC, Box
DX, Colby KS 67701.

MARCH 13

BRISTOL, CT The Insurance City Re-
peater Club will hold its annual Ham-
fest and Computer Flea Market from 9
AM-1 PM at Bristol Eastern H.S., King
St. (RT 229). Talk-in on 146.88 and
224 80. VE Exams by pre-registration
only. Write ICARC, P.O. Box 165, Pleas-
ant Valley CT 06063. SASE required.
Flea Market contact: Chuck Motes
K1DFS. 22 Woodside Ln., Plainville
CT 06062. Tel. (203) 747-6377.
INDIANAPOLIS, IN The Indiana Ham-
fest/Computer Show will be held by
the Morgan County Repeater Assn.,
slarting at 8 AM, at Indiana State Fair-
ground's Pavilion Bldg. Advance
reservations recommended. Talk-in on
145.25. Contact Aileen Scales
KC8YA, 3142 Market Place, Bloom-
ington IN 47403. Tel. (812) 339-4446.
YORK, PA The 7th annual York
Springfest (Ham & Computer) will be
held at the York Fairgrounds. Doors
open at 8 AM. ARRL VE Exams 8 AM.
Talk-in on 146.97-, 447.275- and
53.97-. Writle with SASE to York
Springfest, P.O. Box 526, Red Lion PA
17356; or call (717) 843-7864 to leave
a FAX or message.

MARCH 14-17

TORONTO, CANADA The Internat’l
Symposium on Digital Audio Broad-
casting (DAB) “The Sound of 2000"
will take place at the Sheraton Centre
Hotel and Towers. Contact DAB Sym-
posium ‘94, 126 York St., #401, OI-
tawa, Onlario Canada K1N 5T75. Tel.:
(613) 241-9333: FAX: (613) 565-2173,

MARCH 15-17

VISALIA, CA The 1984 Intemat’| DX
Convention will be presented at Holi-
day Inn-Plaza Park by the Southern
California DX Club. Pre-registration
deadline March 15. For info contact
Don Bostrom N6IC, (818) 784-2590 or
(310) 334-8717. For lodging: Holiday
Inn, (208) 651-5000; The Raddison
Hotel, (209) 636-1111; the Lamplighter
Hotel, (209) 732-4511.

MARCH 19

MOREHEAD CITY, NC VE Exams
will be administered by the Carteret
County ARS at First Presbyterian
Church Fellowship Hall, 17th & Aren-
dell St. Please pre-register. Contact
Art Sylvester KC4QD, 613 North Forty
Rd., Moorehead City NC 28557-3075.

WEST ORANGE, NJ A Hamfest will
be heid by the Irvington-Roseland AC,
from B AM-2 PM at West H.S.,
600 Pleasant Valley Way. Talk-in on
W2QR Rptr., 147.415/146.415;
146.520 simplex. Contact Howie
Greenwald W2VHI, (201) 994-4057, or
Jim Howe N2TDI, (201) 402-6066.

MARCH 19-20

FORT WALTON BEACH, FL The
Playground ARC will hold their 24th
annual Ham/Swapfest at the Ft. Wal-
ton Beach Fair Grounds from 8 AM-5
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PM Sat., and 8 AM-3 PM on Sun. For
RV space, call Stan WD4PEU, (904)
243-8801. To pre-reqgister for tables,
call Bud K8YNU, (904) 243-5404, 3
PM-6 PM CDT; or Jerry N4ZYB, (904)
862-0419, 6 PM-9 PM CDT. For info
regarding commercial space, meet-
ings, or forums, write to PA.R.C., PO.
Box 873, FI. Walton Bch FL 32548,
MIDLAND, TX Midland ARC will hold
their annual Sl. Patrick's Day
Swaplest at the Midland County Ex-
hibit Bidg., Sal. from 9 AM-5 PM, and
Sun. from 8 AM-2:30 PM. VE Exams
at 12 PM on Sat. Contact AA5AS or
N5TQU via MA.R.C., PO. Box 4401,
Midland TX 79704,

MARCH 20

LEXINGTON, MA The Minuteman
Repealer Assn. will hold their MMRA
Flea Market at the Westboro MA H.S.,
beginning at 10 AM (set-up at 8 AM).
Talk-in on 146.61, 146.82, 449.925
and 223.94. Send table requests and
pre-payment to MMRA, P.O. Box
2282, Lexinglon MA 02173. A walk-in
VE session is available. For info, call
A. Morrison N1BHI, (508) 489-2282.
MILTON FREEWATER, OR The 48th
annual W7DP Swaplest, sponsored by
the Walla Walla Valley ARC, will be
held from 8 AM-3:30 PM at the Milton
Freewater Community Center bldg.
Talk-in on 147.280. Contact David L.
Pence KB7WRT, 810 E. Sumach St.,
Walla Walla WA 99362-1348. Tel.
(509) 525-2529.

MONROEVILLE, PA The Two Rivers
ARC will hold its 22nd Hamfest/Com-
puter Show al the Pittsburgh Expo-
mart on Business Route 22, from 8
AM-3 PM. Talk-in on 146.73. Check-in
(good for a prize) on 146.52. For
reservations and info, send SASE to
Two Rivers ARC, P.O. Box 225,
Greenock PA 15047-0225.,
STERLING, IL The Sterling-Rock
Falls ARS 34th annual Hamfest will be
held at the Sterling High School Field
House, 1608 4th Ave. Talk-in on
146.25/146.85 WIMEP Rptr. Contact
Lioyd Sherman KBSAPW, P.O. Box
521, Sterling IL 61081. Tel. (815) 336-
2434,

YONKERS, NY The Westchester
Emergency Comm. Assn., Inc. will
hold "WECAFEST 1994~ at Yonkers
Raceway, (Intersection of 1-87, Central
& Yonkers Ave.) from 9 AM-2 PM.
Talk-in on 147.06/.66. Contact Jeanne
Raffaelli, (914) 962-9666.

MARCH 26

ELIZABETHTOWN, KY The Lincoin
Trail ARC has chosen the Pritchard
Community Center as the location for
their indoor Hamfest. This event will
be open from 8 AM-4 PM (set-up Fri. 7
PM-3 PM). Talk-in on 146.98. Contact
Whitey Hensley, P.O. Box 342, Vine
Grove KY 40175, Tel, (502) 877-2234.
MICHIGAN CITY, IN Visit Rogers
H.S., Pahs Rd. between Woodland
Ave. and Johnson Rd., to enjoy a
Hamfest being presented by the Michi-
gan City ARC, belween 8 AM-2 PM
(Sel-up 6:30 AM). Talk-in: 146.49 sim-
plex or 146.37/.97 Rptr. (131.8 Hz PL).

VE Exams. Contact Gene Ward
KD9VB, 312 Ash Pkwy., Wesltville IN
46391. Tel. (219) 785-4295.

UPPER SADDLE RIVER, NJ The
Chestnut Ridge Radio Club will spon-
sor its annual Flea Market from 8:30
AM-2 PM, at the Education Bldg.,
Saddle River Reformed Church, East
Saddle River Rd., corner Weiss Rd.
Talk-in on 246.955 Rplr. Contact
Chestnut Ridge Radio Club Inc., Box
110, Teaneck NJ 07666,

MARCH 27

MADISON, OH The 16th annual Lake
County ARA Hamfest will be held at
the Madison H.S., intersection of Mid-
dle Ridge and Burns Rds. Doors open
from 8 AM-3 PM. Flea Market. VE Ex-
ams. DXCC Field Card Checking, and
more. Talk-in on 147.21 and 224.50.
Contact Roxanne, LCARA, 6899
Meldridge, Concord OH 44060. Tel.
(216) 352-6756 (6 AM-9 PM EDT
weekdays, 10 AM-4 PM weekends).

APRIL 2

COLUMBUS, IN The Columbus ARC
will host a Hamfest at Bartholomew
County 4-H Fair Grounds, Family Arts
Bidg., on Stale Rd. 11, from 8 AM-2
PM. Talk-in on 146.790/146.190. Make
reservations thru Marion Winterberg
WDOHTN, 11941 W. Sawmill Rd.,
Columbus IN 47201. Tel. (812) 342-
4670.

LONGMONT, CO The Longmont
ARC will hold its annual LARCFEST
from 8 AM-3 PM at the Boulder Coun-
ty Fairgrounds, Hover and Nelson
Rds. VE Exams at 1 PM. Talk-in on
147.27/.87 or 146.52. Contact Randy
Stevens NONMD, 5280 Cypress Dr.,
Boulder CO 80303. Tel. {(303) 499-
1106.

SPECIAL EVENT STATIONS

MARCH 12

TITUSVILLE, FL The Tilusville ARC
will operate 1400Z-2300Z to com-
memorate the 150th Anniversary of
Brevard County, and the 3rd Anniver-
sary of the Mosquito Net. Frequen-
cies: CW—near the bottom of the
Novice 10, 15, and 40 subbands;
phone-28.333 (Mosquito Net freq.)
and near the bottom of the General 15
and 40 subbands. For a certificale,
send QSL and a 9x12 SASE to TARC,
P.O. Box 73, Titusville FL 32781.

MARCH 12-13

DAYTON, OH The Farout ARC pre-
sents “The Last Blast of Green," a
Special Event Station operating from
St. Patrick (Shelby County) OH during
the period 18002 12 Mar.-1800Z 13
Mar. Operation will be from the final
S1. Patrick’s Church Parish Festival:
the church is scheduled to close its
doors July 1st. Frequencies: Lower
portions of: 80, 40, 15, 10m Novice
CW; 20m General CW: 80, 40, 20,
15m General phone; 10m Novice
phone (as band conditions dictate).
The Farout ARC QSL's 100% to ama-
teurs and SWL's; via the bureau, or a
business-size SASE to: WB8SMC,



Farout ARC, F.O. Box 9181, Dayton
OH 4509-9181.

EUGENE, OR The Quarter Cenlury
Wireless Assn. will hold their QCWA
phone QSO Party from 0000 UTC-
24000 UTC. Operation will start at 30
kKHz inside the General phone band.
The WARC frequencies will not be
used. Regular callsigns will be used
for all contacts. Send logs to Bob
Reed WB2DIN, 537 Brewers Bridge
Rd., Jackson NJ 08527. For info con-
tact Bill Miller, K2GCE Activities Man-
ager, 217 Porterfield Pl., Freeport NY
11520.

MARCH 13-14

MILWAUKEE, W1 The West Allis RAC
will sponsor the 1994 Wisconsin QSO
Party from 1800Z Mar. 13th-0100Z
Mar. 14th, for CW and phone. Mail logs
by March 31st. For details, contact
WARAC, P.O. Box 1072, Milwaukee
Wi 53201.

MARCH 20

PISCATAWAY, NJ Member stations of
the Piscataway ARC will operate their
stations, signing /VOA, from 00002Z-
2400Z. to commemorate the World
War |l operation of the Voice of Ameri-
ca relay station WBOU, in the Bound
Brook section of Piscataway. Frequen-
cies: CW—AIl Novice bands: Phone—
Lower 1/3 of General 75-15m bands,
and the Novice 10m band. For a certifi-
cate, send QSL and 9x12 SASE to the
call book address of the station
worked.

MARCH 26

SANDUSKY, OH The Sandusky Ra-
dio Experimental League will operate
WS8LBZ 1500Z-2400Z to celebrate its
60th Anniversary. Operations will be in
the General 40, 20, 15 meter bands
and on 146.655 and 444.375. For a
certificate, send QSL, contact number,
and SASE 1o Sandusky Radio Experi-
menial League, 2909 W. Perkins Ave.,
Sandusky OH 44870.

MARCH 26-27

MACON, GA The Macon ARC will op-
erate W4BKM 1300Z-2000Z on March
26th and 27th at the 12th annual Ma-
con Cherry Blossom Festival. CW:
7.135, 14.035, 21.135, and 28.135.
Phone: 7.235, 14.235, 21.335 and
28.335. For a certificate, send QSL
and 9x12 SASE to Macon ARC, PO.
Box 4862, Macon GA 31208.

APRIL 7

GLENBROOK, N.S.W. In commemo-
ration of the 140th Anniversary of
the first morse telegraph circuit in
Australia (between Melbourne and
Williamstown), the Sydney Morsecodi-
ans Fraternity will establish a morse
link between Melbourne and
Williamstown (with the venues at each
end yet 1o be identified). The Science
Centre in Canberra will be linked with
both terminals so that messages may
be exchanged between the three cen-
ters. Visitors will be able to send brief
telegrams to relatives or friends, with-
out charge.

Number 24 on your Feedback card

DEALER DIRECTORY

DELAWARE

New Castie
Factory authorized dealer! Yaesu, ICOM, Ken-
wood, Ten-Tec, AEA, Kantronics, DRSI Mig.,
Amenitron, Cusheraft, HyGain, Hell Sound, Stan-
dard Amateur Radio, MFJ. Hustler, Diamond, But-
ternut, Astron, lLarsen, and much more.
DELAWARE AMATEUR SUPPLY, 71 Meadow
Road, New Castle DE 19720. (302) 328-7728.

NEW JERSEY
Lodi
MNorth Jersey's newest Two Way Radio a=d Elec-
tronics Dealer is now open. Sales of Ham, Busi-
ness, Marine and C.B. two way equipment as well
Scanners, Shortwave, Electronic Kits, Anten-
nas, Books, Cable Boxes and more. Friendly ser-
vice and low prices. Advanced Specialties, 114
Essex Street, Lodi NJ 07644, (201) VHF-2067.

NEW JERSEY

Park Ridge
North Jersey's oldest and finest Shortwave and
Ham Radio Dealer. Three minutes from Garden
State Pkwy and NY Thruway. Authorized Dealers
for AEA, Alpha Delta, Diamond, ICOM. Japan
Radio Company, Kenwood, Vectronics, Yaesu,
Ham Sales, Lee WK2T. GILFER SHORTWAVE,
52 Park Ave., Park Ridge NJ 07656. (201) 391-
TB87.

NEW YORK
Manhattan

Manhattan's largest and only ham Radio Store,
also full line of Business, Marine, Aviation, Short-
wave Radios and Scanners, and Cellular Phones
and Beepers. Large selection of Books, Anten-
nas, Test Equipment, coaxial cable and parts. Full

Service Repair Lab on premises. Our 44th Year

. . . We camry all major fines: MOTOROLA, ICOM,
KENWOOD. YAESU, BENDIX-KING, ASTRON,
AEA, SONY, PANASONIC, MFJ, CCTV CAM-
ERAS AND MONITORS, BIRD WATTMETERS,
FREQUENCY COUNTERS, SCANNERS, HY-
GAIN, VIBROPLEX, HEIL, CALLBOOK, ARRL,
OTHER PUBLICATIONS, Open 7 days M-F, 9-6
p.m.; Sat., 10-5 p.m. Sun, 11-4 p.m. We ship
Woerldwide. Call, Fax, or write for information and
prices. Your one Source for HAM and Business
Radios . . . BARRY ELECTRONICS, 512 Broad-
way, New York NY 10012. (212) 925-7000. FAX
(212) 925-7001.

OHIO
Columbus
Central Ohio’s full-ine authorized dealer for Ken-
dard, AEA, Cushcraft, Hustler, Diamond and MFJ.
New and used equipment on display and opera-
tional in our new 10,000 sq. i. facility. Large SWL
Department. too. UNIVERSAL RADIO, 6830

PENNSYLVANIA

Trevose
Authorized factory sales and service, KENWOOD,
ICOM, YAESU, featuring AMERITRON, B&W,
MFJ, HYGAIN, KLM, CUSHCRAFT, HUSTLER,
KANTRONICS, VIBROPLEX, HEIL, CALLBOOK,
ARRL Publications, and much more. HAMTRON-
ICS, INC., 4033 Brownsville Road, Trevose PA
19047. 1215} 357-1400. FAX (215) 355-8958.
Sales Order 1-800-426-2820. Circle Reader Ser-
vice 298 for more information.

DEALERS: Your

name and message can contain up 1o 50 words for as little as $420 yearly (pre-

paid), or $210 for six months (prepaid). No mention ol mail-order business please. Directory lext and pay-

ment must reach us

60 days imn advance ol

publication. For examplg,

advertising for the April "93 issue must be in our hands by March 1st. Mail to 73 Amalteur Racio

Today, 70 Rie. 202 N, Peterborough, NH 03458

75 Amateur
Radio Today

PUT SOME EXCITEMENT
INTO YOUR HOBBY!!

No other magazine brings you the exciting
world of amateur radio like

73 Amateur Radio Today.

» Construction projects: The most
homebrew projects anywhere.

* Product Reviews: Belly-to belly
matchup of new gear.

* ATV: Find out about amateur
television.

« HAMSATS: Get the latest news

on amateur satellite.

» Never Say Die:

And you bet | won't.

« 73 International: 73 Amateur
Radio Today is the only
ham magazine with monthly
news from every corner
of the world.

12 issues for $19.97
That's a 43% savings

off the newsstand pricel!
CALL 1-800-289-0388

or send $19.97 to: 73 Amateur Radio Today
70 Rte. 202N, Peterborough. NH 03458

RLC-ll Features:

® (1) Full Featured Repeater port
@ (2) Linking Full-Duplex ports

- Linking ports capable of operating

as stand alone repeater ports

. Only §199.95 plus s&h

Link Communications RLC-ll
Repeater and Linking Controller

- Separate ID's, Time-Out Timers,
| Hang timers, and Courtesy Beeps peripherals

® Clean and Understandable Voice Synthesizer with 400 + words
@ All Ports have both COR and PL inputs allowing off site access changes
® DTMF Access from ALL Ports

® 2400 Baud Senal Port allows remote programming of the RLC-lI
® Optional Full Duplex Autopatch with 200 Number Dialer

i ® Optional 19° Steel Rack Mountable Enclosure Only $100.00 plus s&h

@ (20) Time Scheduler Siots with Hourly, Daily and Weekly Evenis
Voice Time of Day Clock

@ Compiete Remote Programming using DTMF Tones |
@ Muiltiple Password Priority Assignable to each command
@ All Commands can be renamed from 1 lo & digits in length
@ Independent DTMF mute function can be assigned to all ports
® Doug Hall RBI-1 Remote Base control of Kenwood Radio support

Link Communications
P.O. Box 1071
Bozeman, MT 59771-1071
(406)587-4085

@ (4) Analog Lines Programmabie for
Temperature and Voltage Readings
@ (4) input Lines for Contact closure

Readings
@ (8) Output Lines for control of extemnal

CIRCLE 47 ON READER SERVICE CARD
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NEew probpuCTS

Compiled by Charles Warrington WA1RZW

ICOM

Ilcom  without any mismaiching antenna loss,
has intro- using a single antenna connector.
duced the  Mobile installation is a breeze, es-
IC-Delta  pecially with the optional OPC-332 or
100 H OPC-333 detachable front panel sepa-
multiband  ration kit
transceiv- Each band has 100 memory chan-
er, with nels, six scan edge channels (three

features never before imagined in a
mobile radio. This beauty has a full-
control microphone which allows total
control of the enlire operational menu.
In addition, you can electronically mix
and malch the three bands according
lo your personal preflerences.

The IC-Delta 100H has indepen-
dent 144, 440, and 1200 MHz band
unils; each display can be freely se-
lected for the band of your choice. A
duplexer or triplexer can be connected

pair for program scan) and one call
channel. There are itwo banks of these
channels for divided programming.
Therefore, the total number of memory
channels available is an amazing 6421

For further information, contact your
local lcom dealer, or contact icom
America, Inc., 2380 116th Ave.
NE/P.O. Box C-90029, Bellevue, WA
98009-9029; (206) 454-7619, Telex
152210. FAX (206) 454-1509. Or circle
Reader Service No. 201.

Cable X-perts,
Inc. has added
two new 50 ohm
low-loss cables to
its product line—
the LMR 400 and
the LMR 600. The LMR flexible com-
municalions cables use a specially de-
signed solid-copper-clad aluminum
center conductor and a unique foam
dielectric that is moisture- and crush-
resistant.

The LMR 400 has an o.d. of 0.405,
which is the same as the 9913, yet it
has lower attenuation and a smaller
bend radius. This cable uses slandard
PL259 or N type connectors.

CABLE X-PERTS, INC.

The LMR 600 has an o.d. of 0.560
thal is smaller than jacketed 1/2" hard-
line. This cable has only slightly higher
attenuation and is approximately 30%
lower in cost per fool.

The velocity of propagation for
these new cables is 89% The shielding
is a tinned copper braid over 100%
bonded aluminum foil, providing a
shielding efficiency of 90 dB. The
polyethylene jacket is ultraviolet-resis-
lant and suitable for direct burial. For
further information contact Cable X-
perts, In¢c., 113 McHenry Rd., Suite
240, Buffalo Grove, IL 600889, (800)
828-3340. Or circle Reader Service
No. 202.

UNIFIED MICROSYSTEMS

Unified Microsystems has intro-
duced the Contest Card, a PC plug-in
interface board thal contains a voice
recorder/keyer and CW interface. This
unit allows hams to record their CQs,
callsigns, conlest exchanges, or other
voice messages for transmission under
control of their compulter.

Primarily designed for contesters
and DXers, the Contest Card can also
be used with PC-based repeater con-
trollers for ID and special voice mes-
sages, VHF meteor scatter transmis-
sions, and for other applications. The

board can also
directly drive
an exlernal
speaker for
non-radio ap-
plications.

The Contest Card is available in kit
form for $119.95 or assembled and
tested for $179.95. Shipping is $5 for
the US and Canada. Cable not includ-
ed, For further information contact Uni-
fied Microsystems, P.O. Box 133,
Slinger, Wi 53086; (414) 644-9036. Or
circle Reader Service No. 204.

RF INDUSTRIES

RFl has announced the stainless
steel Gripper Nipper hand ool Model
RFA-4084. This unique wire cutter will
hold the cut piece of wire firmly in the
cutter until it is released by opening the

lool. This feature eliminates a major
problem with most cutting pliers: small
pieces of wire flying from the tool into
equipment where they can cause short
circuits.

The RFA-4084 Gripper Nipper is
priced at $12 and is available at RFI
dealers. For more information contact
RF Industries, LTD, 7620 Miramar
Road, San Diego, CA 82126; (800)
233-1728. Or circle Reader Service
No. 207,
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HAMTRONICS, INC.

The popular Hamtronics line of
VHF and UHF FM Repeaters has jusl
been expanded lo include some very
interesting new models.

The new REP-200T Repeater has
all the features of the standard micro-
processor-controlled REP-200 Re-
peater, with the addition of a new
DVR-3 Voice Digital Recorder Module.
This allows messages to be recorded
off the air remotely. It is no longer nec-
essary to use a microphone attached
to the repeater lo record messages.
DTMF commands conltrol the record
and playback modes. Thus, the con-
trol operator can change the message
at any time and repeater users can re-
quest a playback at any time.

With the availability of low-cost digi-
tal voice recorders, Hamtronics also

has developed an economy repealer
with a voice ID built in. The new REP-
200C Repeater uses a new COR-6
controller module with voice ID, but no
DTMF decoder or autopatch.

Either of these new repeaters can
be ordered for 6 meter, 2 meter, 222
MHz, and 440 MHz ham bands. The
Model REP-200T Is priced at $1,145
in kit form; $1,395 wired and tested.
The Model REP-200C is priced al
$795 in kit form; $1,095 wired and
lested. For more information contact
Hamtronics, Inc., 65-F Moul Rd.,
Hilton, NY 14468-89535; (716) 392-
9430, FAX (716) 392-9420.

AMSOFT

AmSoft has re-
leased ils new
1994 edition of
“The World of
Ham Radio" on
CD-ROM. New
this year is the inclusion of the FCC
amateur radio license database. CALL-
SIGN will search over 700,000 new
and previous callsigns, and find any li-
censed amateur in just seconds.

Users can view CALLSIGN on line
or save lo disk. Also new for 1994 is a
front-end menu system called CD-
VIEW. CDVIEW will operate the disk
with simple onscreen commands, on-
line help files, and instant information

files from anywhere within the CD-
ROM.

Over 7,000 program files cover
many of the latest software releases
for amateur radio. Subjects include an-
tennas, CAT, CW, engineering, exams,
formulas, logging programs, MUF, mul-
timode, controllers, packet, RTTY,
satellites, SWL, weather tracking, and
much more. AmSofl has placed all of
these programs onto one 1SO-9660
IBM compatible CD-ROM priced at $40
plus shipping ($3 USA, $5 foreign). For
more information or lo order contact
AmSoft, PO. Box 666, New Cumber-
land, PA 17070-0666; (717) 938-8248,
FAX (717) 938-6767. Or circle Reader
Service No. 203.

CURRY
COMMUNICATIONS

Curry Communications has intro-
duced the MKIl Noise Annihilator, a
professional grade low frequency re-
ceiving processor. This receiver acces-
sory will considerably enhance recep-
tion for low frequency communication
enthusiasls al low cosl.

Many hams and other radio enthusi-
asts enjoy monitoring the LF and VLF

bands, receiving European longwave
DX, aeronautical beacons, 1750 me-
ters, and other signals of interest. The
major drawback is noise. More sophis-
ticated receiving technology is called
for. At this time there are no other
products on the market that provide
the operator the control and dramalic
improvement of this producl.

The MKIl removes noise ahead of
the receiver, opening a new world of
DX receplion, paricularly in urban and
suburban environments. It is priced at
$189 plus shipping ($5 US, $8 over-
seas). For more information contact
Curry Communications, 737 North
Fairview Streel, Burbank, CA 91505;
(818) 846-0617. Or circle Reader Ser-
vice No. 205.

JUST NEON

Did you ever think of having your
callsign in neon lights? Well, now
you can! Jusl Neon has introduced its
new Neon Call Signs to hams every-
where. These handcrafted works of an
last for years and are made out of real
neon tubing. Each character is 4° X 3"
and signs come with complete instruc-
tions, mounling hardware and trans-
former, custom-made with your call-
sign.

The ulimate in shack decor is avail-
able in neon red, clear blue, orange,
white, sky blue, rose, pink, or green.
Your sign will be mounted between

two durable L LR
i rh il e B o
sheets of Eﬂ{ w-’ ey

clear acrylic, .. ¥ \%‘ﬁb
and comes OV

with a one-
year limited
warranty.
These signs
are also available with a bottom accent
strip, border, or other custom design.

The basic custom unit, tested and
delivered, is priced at 5225. For order-
ing information, please contact Just
Neon, 409 James Streei, Utica, NY
13501, (315) 724-9150; Fax (315) 792-
89032. Or circle Reader Service No.
206.

m
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BUY

s0 if it doesnt work, say so.

diional phone number, separate from your ad.

calls, too high.

03458 and get set for the phone calls.

Turn your old ham and computer gear into cash now. Sure, you can wall 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 ac-
tive ham potential buyers can see Il than the few hundred local hams who come by a flea market
table. Check your attic, garage, cellar and closet shelves and get cash for your ham and computer
gear before it's too old to sell. You know you're not going lo use it again, so why leave it for your
widow to throw out? That stuff isn't getting any younger!

The 73 Hea Market, Barter ‘n’ Buy. costs you peanuts (almost}—comes to 35 cents a word for
individual (noncommercial) ads and §1.00 a word for commercial ads. Don't plan on teffing a long
slory. Use abbreviations, cram it in. But be honest. There are plenty of hams who love 1o fix things,

Make your Esl. 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 ad-

This is a monthly magazine, not a daily newspaper, so figure a couple months before the ac-
tion starts; then be prepared. If you get too many calls, you priced it low. If you don't get many

So get busy. Blow the dust off, check everything out, make sure it still works right and maybe
you can help make a ham sure it still works right and maybe you can help make a ham newcomer
or retired oid timer happy with that ng you're not using now. Or you might get busy on your com-
puter and put together a list of small gear/parts to send to those interested?

Send your ads and payment lo the Barter 'n” Buy, Judy Walker, 70 Rl 202N, Peterborough NH

The deadline for the April classified
ad section is February 10, 1994,

ALL ABOUT CRYSTAL SETS. Theory
and construction of crystal set radios.
$7.95 each, ppd USA. Send to; AL-
LABOUT BOOKS, Dept. S, P.O. Box
22366, San Diego CA 92192. BNB200

CUSTOM MADE-HAND TOOLED
leather products with your initials, name,
call letters. Pholo's & estimates avail-
able. Key rings, wallets, belts, purses,
hanging signs, specialty items. GREAT
GIFT. LEATHER & WEST, 67 Causeway
Rd., West Swanzey NH 03469.
(603)352-6256. 9-4 pm. M-F ET.BNB215

TEST EQUIP. Fluke B0O20A multimeter,
HP 400D VTVM, Optoelectronics UTC-
3000 counter, 1 pr. Nady PRC-3 full du-
plex wireless headsels, all exc. cond. Al-
so approx. 100 assorted tubes, most in
boxes. No reasonable offer refused.
Marc (914)769-7179 eve (NY). BNB235

QSL SAMPLES- 50 cents. SAM-
CARDS, 48 Monte Carlo Dr., Pittsburgh
PA 15239. BNB275

COLLINS 32V-1 SERIAL # AM. trans-
mitter, mig. appx 1946. Cash only offers
solicited. A sel of 6 professional color
photos will be sent upon the receipt of
$6, refundable. Contack Bob Travis Kea-
gle, KBANGZ, 5929 Antilla Dr., Orlando
FL 32809. Phone (407)351-5939.
BNB280

COMMODORE 64 REPAIR. Fast turn
around. SOUTHERN TECHNOLOGIES
AMATEUR RADIO, 10715 SW 190th
Street #9, Miami FL 33157. (305)238-
3327. BNB295

RADIO RUBBER STAMPS free
brochure. REID ASSOCIATES, 6680
Mellow Wood, West Bloomfield M
48322, BNB297

KENWOOD AUTHORIZED REPAIR. Al-
so ICOM, Yaesu. GROTON ELEC-
TRONICS, Box 379, Groton MA 01450.
(508)448-3322. BNB310

RCI-2950 OWNERS: New modification
manual including Power increase. Clarifi-
er modification. Modulation increase.
Operating hints, and more. Parts includ-
ed. Only $20.00 ppd in U.S. (Missouri
residents add $1.15 tax). SCOTT, P.O.

Box 510408, St., Louis MO 63151-0408.
(314)846-0252. Money Orders or C.0.D.
BNB340

THE MODULATORS MATCH RADIO
TO AMP. All kits will greally increase
your modulation while suppressing the
carrier. GRANDMA MOD fits RCI2950.
GRANDPA MOD fits HR2510. Only
$19.95 each. (800)536-0109. Dave.
BNB350

KIT BUILDERS! Complete list of 155+
kit vendors. #10 SASE + $3.00 USD to:
RUTENBER ENGINEERING, 38045
10th St. E. #H75-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 samples $1.00
refundable. WILKINS, Dept. A, Box 787,
Atascadero CA 93423, BNB370

NEW NN1G CW SUPER-HET SINGLE
BAND TRANSCEIVER KIT. Available in
20M, 30M, 40M, BOM. $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.Any
late model test equipment. (408)241-
7376. BNB330

MAHLON LOOMIS, INVENTOR OF RA-
DIO, by Thomas Appleby. Available from
Johan K.V. Svanholm, N3RF, Svanholm
Research Laboratories, P.O. 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

HIGH QUALITY PERSONAL QSL's in-
sure greater returns! Customize one of
26 standard formats, or your own unique
design. FREE info-packet (75 cent stamp
appreciated). CHESTER QSL's, Dept. A,
2 S. Commercial, Emporia KS 66801.
(316)342-8792, FAX (316)342-4705,
BNB434

PERFORMANCE
AND VALUE

WITHOUT COMPROMISE

KRP-5000
REPEATER

2 METERS-220-440

TOLL
FREE

The first choice in
Transmitters - Receivers
Repeaters
Hepeater Controllers
Power Amplifiers
Voice Mail Systems

CIRCLE 144 ON READER SERVICE CARD

1-800-666-0908 &a5zxs oncy

FT-5100

CALL FOR ALL YAESU

CALL FOR ALL KENWOQOD RADIOS & ACCESSORIES
DuJ-5807 CALL
FOR
ALINCO ALL
OR-€00T ALINCO
O\ 28O, DUETT
—== I .
new ICOM STANDAR
CsSuA | e
il CoRBA B
CE2nA 3
CWZTAT C1asA :
C-T L C2Bas CoEORA

CALL FOR ALL ICOM

CALL FOR ALL STANDARD

AEA * ASTRON * AZDEN * COMET *» CUSHCRAFT » DIAMOND ~ KANTRONICS
_ MFJ < SANGEAN » SONY SHORTWAVE + DRAKE » MANY MORE...

MNEW EQUIPMENT PRICING AND ORDERS 1-800-666-0908 OUT OF STATE
TECHNICAL, USED GEAR, INFO 203-666-5227 24HR. FAX 203-867-3561

LENTINI COMMUNICATIONS INC.

21 GARFIELD STREET, NEWINGTON, CT 06111

Hours: M-F 10-6,
SAT. 10-4

A " SR c.0D.s Same Day
A . 4 LSET] OK Shipping

CIRCLE 234 ON READER SERVICE CARD
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Field Day Antenna Packs

NEW ONLINE CALL DIRECTORY

QOur new HAMCALL service gives you
494,114+ Hams, via your computer.

EmergencyPacks contain
QRV All Band kink-proof wx-sealed
mult-band Dipole-V-Sloper antenna, '\ Pack
70 coax feedline, Quick Launch sys-
tem, rotproof dacron support braid,
40 p Tech Manual, Complete. Ready
for Action, One person installs in 15
munutes. lafopack $1

Fastest nnas
'gl the Vest
Box 300625, Provo, UT 84605

$29.95 per year — unlimited use!

BUCKMASTER PUBLISHING
Route 4, Box 1630 Mineral, VA 23117

703: 894-5777  B00: 282-5628
CIRCLE 7 ON READER SERVICE CARD

| AMSIOS & H.

AntennasWest
(801) 3738425

CIRCLE 90 ON READER SERVICE CARD

Sell Your New & Used Gear In BARTER ‘N’ BUY

= S

AMATEUR RADIO 7 99 4

Classified Ads Work! Call Judy Walker today. 1-800-274-7373
CALLSIGN DATABASE

Look up by CALL, NAME, City, State and Zip Code
Edit or Add Entries. Print Lists or Labels Cormment field for personal notes

Direct interface to many popular logging and BBS programs
| Requires MS-DOS, 17MB actual free hard disk, and High Density floppy for install.

SAM 1994 coming in December.

‘94 VERSION ONLY $39.95

Semi-Annual Subscription $55.00 Quarterly Subscription S 80.00
RT SYSTEMS, INC, POB 8. LACEYS SPRING, AL 35754

1-800-723-6922

Say You Saw It In
73 Amateur Radio Today

Make and receive

telephone calls
from your mobile or
HT with your own
personal autopatch.
Connect to phone
line and transceiver
microphone, PTT,
and speaker jacks.
NEW! Now wi

Why buy a TNC?
PCHF FAX + PC SWL $179.00

For a mited time, if you order PC HF FAX $99 (sea our
other ad n ths ssue), you can add our new and improved
:&ﬁLanl‘nr $80.00 nstead of our regular low price of

PC SWL contans the hardware, software, instructions
and frequency lists needed to allow you 10 recewve a vast
variety of digital broadcasts transmitted over shartwave
radio. All you need is any IBM PC or compatible computer
and an S5B shortwave receiver., The product consists of:

Demodulator

%tm Signal Processing Software
Page Tutorial Reference Manual

World wide Utility

automantCally HITY,
AMTOR, SITOR, NAVTEX and ASCH
PC SWL lets you tuné in on world press senaces

meteorological broadcasts. ham radio operators, coastal
shore stations. aviation telex and much more digital action
on the shortwave bands. Why pay for another expensive
box when a simple interface and your PC can do the job?
ADVANCED FEATURES:

Tuning Oscilloscope

Digital Waveform Presentations

Auto Calibration and Code Recognimon

Continuously Tunable Filter Frequencies

Variable Shift

Adjustable CW Filter Sensdaty

Unattended Capture and Printing

Integrated Text Eotor

integrated Log and Database

Shed 10 DOS appicabons

Seamless Integration with PC HF Facamile

Call or write for our complete calalog of products.
Visa & MasterCard weicoma.

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

* Full duplex or simplex with courtesy beeps.

* Programmable local and long distance codes.
» Automatic CW identification.

» Microprocessor controlled timeoul protection.
« Controlled by VOX or carrier detect.

* Regenerated DTMF or pulse dialing,

» Separate external remote control output.

« L.5"Hx4.6" Wx5.05" D shielded metal cabinet.

Personal Autopatch SDP-600....$249.95
12Volt power adapter ....................11.95
Shipping and handling $5 in US, $15 foreign.

“ 30 day money back guarantee.
\ | 90 day warranty.

J*Com: 793 Canning Pkwy - Victor, NY 14564
(716) 924-0422 « Fax (716) 924-4555

TEE
| VISA
j==_—4 4

Tel:(714)498-5784 Fax:(714)498-0568
CIRCLE 244 ON READER SERVICE CARD
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SPECIAL COMBINATION OFFER

HR2510, HR2600, LINCOLN OWNERS: Amazing new
speech compressor circuit uses your “Mike Gain™
switch as controller, Super loud & clear, natural sound.
No gimmicks. Send S.A.S.E. for details to: J&D CRE-
ATIONS, Dept. 73, P.O. Box 60228, Santa Barbara CA
93160. BNB440

ICOM-781 RAFFLE: One hundred tickets ONLY at
$100 a piece. Drawing to be held at 3pm on June 24 at
the RC of JHS 22 in NYC. Tickets/Queslions-RC of
JHS 22. POB 1052, New York NY 10002. Phone
(516)674-4072, FAX (516)674-9600. BNB455

WANTED: Kenwood TR851A all-mode (SSB, CW,
FM) 70 CM transceiver. Call Bill, {(505)524-5165 or
524-5184. BNB485

CRYSTALS: High quality for your VHF/UHF and SHF
transverter projects. SASE. WAS3IAC, 7148 Montague
St., Philadelphia PA 19135. BNB515

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 & Regulations, cur-
rent exam question pools. and Canadian Call Signs.
Only $24.95, with Windows/DOS Interface. Includes
shipping! Send check to: CDROM, 2348 Karen Dr., #86,
Santa Clara CA 95050 or call (408)241-7376 with your
Visa or MC. BNB540

DACRON ROPE, WHY RISK ANTENNA SUPPORT
FAILURES?? Mil Type, black, strong, high UV/streich
resistant, 3/32" $.06/ft., /16" (770 Ib. test): $.11/fL,
5/16™ $.16/f. IMMEDIATE SHIPMENT DAVIS RF CO.
24 HOUR ORDERS: (800)484-4002, CODE 1356.
BNB557

LEARN TO EARN COURSES: Electronics, robot, ra-
dio, others. Free Catalog. A&A PRODUCTS, Rt 1 Box
482-1, Rockdale TX 76567. BNB560

“FOR SALE: Tentec Triton w/external dig dsply,
150/260HZ CW filter, Tentec 20A PS, manuals, wom
front panel, works OK. Pickup only. N. Ind.-WASPYH-
(219)277-1786. $275." BNB565

DON'T BUY QSL CARDS UNTIL YOU SEE MY FREE
SAMPLES. Also | specialize in custom cards and QSL
business cards. Write or call for free samples and cus-
tom card ordering information. LITTLE PRINT SHOP,
Box 1160, Pllugerville TX 78660. (512)990-1192. Mas-
lercard and Visa now accepted. BNB5395

WANTED: Western Eleclric and other tube-type audio
equipment. (800)251-5454. BNB615

DUPLEXER TUNING GUIDE. A complele booklet
showing step-by-step instructions on tuning all types of
duplexers. Included is theory of operation, detailed dia-
grams and much more. Send $9.95 plus $2.50 s&h to
RGM PUBLICATIONS, 533 Main Street, Hillsboro NM
B88042. For fasler service using a major credit card call
(505)895-5333 and order today. 30 day money back
guaraniee. BNB635

SATELLITE EQUIPMENT AT 40%—50% OFF. Toshiba
TRX-1420, $479.00; 25° LNB, $59.00 w/rec. purchase.
VCRS w/$30.00 Program credit, $399.00; .6° Ku,
$89.00. Call (800)851-6534 for wholesale price list.
SATELLITE WAREHOUSE, Tucson AZ. Fax
(602)624-1629. BNB640

UNIVERSAL PROGRAMMERS Data 10, XELTEK,
Logic Devices, Magic 10, EETools, Needhams, from
$399.00. EPROM programmers from $117. Call for
free caialog. (408)241-7376. BNBG645

VHF-UHF-SHF Large SASE. VHFer, P.O. Box 685,
Holbrook AZ 86025. BNBG60

ELEGANT QSL CARDS AT LOW PRICES. Samples
$1 (refundable with order). AACO, Dept. S43, 1639
Fordham Way, Mountain View CA 94040. BNB&70



CONCENTRATOR SOLOR CELLS. High efficiency
cells rated al 20ma or 40ma 555mv in direct sunlight
will output up to several amps at close to one volt per
cell when used with magnifying lens and a good heat
sink. Data sheet included $1.25 and $2.50 each. $5.00
minimum SASE to: James Carter, P.O. Box 23243,
San Jose CA 95193, (408)729-8131, BNBE95

HAM RADIO REPAIR- All makes and models. Fast,
Professional Service. AFFORDABLE ELECTRONIC
REPAIR, 7110 E. Thomas Rd., Scotisdale AZ 85251.
(602)945-3908. BNB700

ROSS’ $558 NEW MARCH (ONLY) SPECIALS. SAVE
TIME AND MONEY HAVE MODEL NUMBER AND
MANUFACTURER READY WHEN YOU CALL OR
WRITE. KENWOOD, TM-411A, $330.00: TR-751A,
$630.00; TM-241A, $348.50; TR-B400, $315.00; TM-
631A, $600.00; AEA CALL; ALINCO CALL; YAESU
CALL; ICOM 900A AND UX-49A, $700.00; 900A AND
UX-39A, $750.00; ASTRON CALL; MFJ CALL: TEN-
TEC, 222 $30.00; 535, $1,150; 425, $2,700.00; BARK-
ER & WILLIAMSON CALL; CUSHCRAFT CALL;
TELEX HY GAIN CALL: KLM CALL: RF CONCEPTS
CALL; MIRAGE CALL, LARSEN CALL. ALL LIMITED
TIME OFFERS. OVER 9035 ham-related items in
stock for immediate shipment. Mention ad. Prices
cash, F.O.B. Preston. HOURS TUESDAY-FRIDAY 9:00
TO 6:00, 9:00-2:00 P.M. MONDAYS. CLOSED SAT-
URDAY & SUNDAY. ROSS DISTRIBUTING COMPA-
NY, 78 SOUTH STATE, PRESTON ID 83263.
(208)852-0830. BNB707

GIANT SOLAR PANELS $44.00 EACH! Excelient
Prices/Solar Equipmenl/Accessories. Free Informa-
tion/Send Stamped Envelope, Calalog $3.00. To:
QUAD ENERGY, P.O. Box 690073, Houston TX
77269, (713)893-0313. BNB715

ELECTRON TUBES: All types and sizes. Transmitting,
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 assembiled, $31.00 kit, (219)489-1711.
P.O. Box 80096, Fort Wayne IN 46898, BNB725

QUALITY: coax cables, connectors, antennas and am-

ateur radio equipment. Send $3.00 for latest catalog.

R. C. KONTES, 465 Croft, Idaho Falls ID 83401-4419.
BNB730

HAM RADIO REPAIR—Prompt service. ROBERT
HALL ELECTRONICS, 1660 McKee Rd., Suite A, San
Jose CA 95116. (408)729-8200. BNB751

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 ime, non-profit or-
ganization, working to get Ham Radio into schools
around the country as a theme for teaching using our
EDUCOM-Education Thru Communication-program.
Send your radio to school. Your donated amateur or
related property, which will be picked up or shipping
arranged, means a tax deduction 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
off, kids you can't. Start spring off helping someone
else and yoursell. Please, write-phone-or FAX the
WB2JKJ "22 Crew” loday: The RC of JHS 22, P.O.
Box 1052, New York NY 10002. Telephone (516)674-
4072 or FAX (516)674-9600. Young peocpie, nation-
wide, can get high on Ham Radio with your help.
Meel us on the WB2JKJ CLASSROOM NET: 7.238
MHz. 1200-1330 UTC and 21.395 MHz. 1400-2000
daily. BNB762

NO RADIALS
NO RESISTORS
NO COMPROMISE
FIVE EXCELLENT REVIEWS JUST
DON'T HAPPEN BY CHANCE

CALLUS FOR A FREE CATALOG.

*See review in Oct. 73,1984  *Sepl. 73,1885  March 73, 1986
CO,Dec. 1988  Mar. W.R.§1 il

BILAL COMPANY ™=
137 Manchester Drive “Il

[~ Florissant, Colorado 80816
Tiseeroese G
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BugCatcher

“The SERIOUS HF Mobile Antenna"

Fast & Fun G5RV QuicKits™

Antrnnos West Bax 50003

Fasi & Easy To Budld
= Fail-Sale visual instructions
= No measuring or culling

* Double Stze GSHY $55.95
204 1. 160-10 Diplole

= Full Sige GSHY 1085
* Everything included 12 Iy B0-10 Dipole
* Finish antenns in minutes « Hall Size GSRV $20.95

Quality Componenis
* Presoldered Silver Fitings
* Kinkprool QuietFlex wire

51 . 40-10 dipole
= (uarter Slee GSRY
26 It 20-10 Dipole

525.95

* Fully insulated, wx sealed. W o S0l Wiy 15000
e e, b naese deshen 1 = Headyblade 51 b G5V MO0
Tume Al Bands Inc] WARC o N0 [hscyise 2500 e 1SS

Wast Flams. Pacterms. Data? Order Hot-Line: Add 55 Par

Ovrder TechNote § 124-D 58.53 ppd US4 1-801-373-8425

CIRCLE 296 ON READER SERVICE CARD

FOLD-AWAY
ANTENNA MOUNT

B "

GLA SYSTEMS
P.O. Box 425

903-527-4163

Caddo Mills, Texas 75135

We can supply everything you need for that
8/G mobile sgnal you have always wanted'
The Texas BugCathcer can be cusiom
designed to ft YOUR particular vehicle.

Are you ready to own the BEST???
HENRY ALLEN WBSTYD - TINA ALLEN

Unmatched in Quality
Unmatched in Performance

CALL OR WRITE FOR
FREE BROCHURE

= = e e t =
FOLDS TO ALLOW DOORS TO OPEN
FOR MINI VANS AND UTILITY VEHICLES
BOLTS TO TRAILER HITCH OR FLAT PLATE

SUPPORTS LARGE HF MOBILE ANTENNAS
NON FOLD OVER MODEL ALSO AVAILABLE

CIRCLE 124 ON READER SERVICE CARD

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

1691 MHz Weather
Satellite System

1691 MHz Hemt Pre-amp.

model TS-1691-P. Amp $250
1691 MHz Receiver
model TS-1691-Recvr $450
' Decoder Board & Software
model TS-VGA-SAT4 $349
Low Loss (microwave) Coaxial Cable (65ft)
with connectors.
|  model 1691-coax ass'y $65
Track 11 Satellite Orbital Program. Tracks ALL
satellites, world map, print out $99
1691 MHz Loop Yagi Antenna
model 1691-LY(N) $99

1691 MHz Loop-Yagi Extension
model 1691-LY-XTN $85

Demonstration Disc (IBM-PC VGA compatible)
of signals recorded from WX-SAT system. $3

Shipping: FOB Concord, Mass.
Prices subject to change without notice.

e

| SPECTRUM INTERNATIONAL, INC.
Post Office Box 1084, Depl. S
Concord, Mass. 01742, US.A.
Phone: (508) 263-2145

Fax: (508) 263-7008
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RF ENTERPRISES

TO ORDER: 1-800-233-2482

Eainmor21g-rbo-3254 a2 - (b5-3308

Compilete Inventory

ANTENNAS TOWERS

TELEX/hy-gain ROHN

CUSHCRAFT HY-GAIN
DIAMOND ACCESSORIES

YAESU ICOM MFJ AEA

BELDEN COAX: ASTRON

9913 POWER

Low loss; 50 oham.
RG-213/U SUPPLIES

(B26T) 50 chem WH-spec
RG-8/U
JE3T) 30 chen RS-20A RS-35A RS-50A

RG-8/U |
(B214) 50 clwn. Foum RS-20M RS-35M RS-50M
| VS-20M VS-35M VS-50M

RG-8X
CALL US FOR YOURS!

RS4A RSTA RS12A

{9258) 50 ohm; foarn
Daon'l settle for lessthan Tha best

COPPERWELD ANTENNA WIRE:
Sold: 12 ga; Solid: 14 ga.: &

Stranded 14 ga. Cut to your specs.

ROTOR CABLE: Call for
Standard (6-22. 2-18) used
Heavy Duty (6-18. 2-16) equipmeant

We stock Amphenol Conneclors
Conneclors Installed! Jumpers & cusiom cable assemblies.

Call or write today’ We ship workdwide.
RF
ENTERPRISES

HC B& Box 580
Merritiekd, MN 56465

VISA Mastercard

Prices subect 1o chinge withoul notice,
Shpprg sdddenal excepl as noted,
Relums subject 1o 207 resiocking lee.
N anbering of lowed relums..

CIRCLE 171 ON READER SERVICE CARD
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H@‘ZZ
=

mefie %0
Antennas West
(801) 373-8425

lnlu.\ﬁut- Call Today &

Rainbow Am!ﬁl

Jerrold™, Oak,

$39.95  $34.95 $29.95 mute & volume. Ideal for 400 & 450 owners.

We Ship Nexi Day 2ndDay ASAF
100 $2995 $2495 51995 many others.
200
4040 995 34495 33995
500 354.95 549,95 54495
1000

smas | Swes sm3s| | 1-800-826-7623 = —

All orders ppal Imd day gief priocity mall,
For iverndgin ale deflvery add STk

Box S0062-5, Provo, UT 84605

CIRCLE 5 ON READER SERVICE CARD

QrSLs CABLE T.V. CONVERTERS

3584 Kennebec, Eagan MN 55122

Scientific Atlantic, Zenith, &
“New’" MTS stereo add-on:

B & B INC. s

CIRCLE 21 ON READER SERVICE CARD

SELL YOUR PRODUCT IN 73 MAGAZINE

CALL DAN HARPER 800-274-7373

ATV CONVERTERS - HF LINEAR AMPLIFIERS

DISCOVER THE WORLD OF F AMPLIFIERS ROLA BULLETINS
TELEVISION

FAST SCAN
TOCM

ATV 420—450 (GaAS -

ATVL W12 |CaAS-FE

W%&%Amﬂﬂﬂ Described
in the MOTOR [] .

ANTSE J00W 1160.TO EBG 140W § SRS
ANTED 140W § 93.25 EBITA J00W $130.20
ANTTEL 20W § BD.T9 ER104 SO0W B4 18

ANTTRH Z0W § 8319 ARIDS I00W 1300.5F Model 79 Heat Sink[§.5a13x1.6) ...
ARI1I I06W $403.00 CHE—6 Copper Spresder{bsbal /4]

NEW! 1K WATT 1-50 MH: Ampiifier We sdsn siock Hard = 1e — Find parts

POWER SFLITTERS ssd COMBINERS
- MMMy

FET 4005 K SO0 Wati1  PEP 2—Pest . — 1

i 5 S K 1000 Wett PEF 3=FPan —— Y L

19 Watt PEPI-Pam

ONTROL for -I-T"Ill'

TS Wats Model BT5A.............

BT
T

Avuilable in kit or wired [ledted

-8 3995 Kin

9.95 Wit
0.95 Kit NEBET—PCH (PC Board) .. ..
WEBET—1 (Manual) .

For detsiled information snd prices, ull ar wrlll Inr BT 'Irll calalog,

m]Commmlciation

S0E Millstone Dnv: * Xenin, Ohio 45385 * [513) 4260600
FAX 513-429-3811

THE ANSWER I3 GAP TECHNOLDGY » THE ANSWER 1S GAP TECHNOLOGY

THE ANSWER IS GAP TECHMNOLOGY

« THE ANSWER IS GAP TECHNOLOG Y

$250 | $94%,

Plus Shipping Model T144-10
Transel Modified

Gain Quarter

6010 Bidg. B
N. Oid Dixie Hwy,
Yero Beach, FL 32967

CHIP CAPS—Nemet JATC
METALCLAD MICA CAPS—Uneica /Semce
RF POWER TRANSISTORS
MINI—CIRCUIT MIXERS
SBL—1 [1—-500Ms).......... — 8 85
S8L—
ARCO TR

Wave Antenna

$1 495

Write for a Full Line Antenna Catalog at No Cosl!
— DEALERS WELCOME —
Made In The USA.._.Because It Matters!

VEISA-10/48 AF Choka .
56— 5006210 Ferrite Bomd ... . B .
Bromdband HF Tranaloermars

Add § 3.50 for shipping snd handling.

7_Hlllﬂl OGIES

revolutionary technology. A DIVISION OF LJ ELECTRONIC INDUSTRIES
123 East South Etrual « Harveysburg, Ohio 45032
1 (800) 829-8321
If you're looking for an anten- Mod
el TSC1
na that can out the
| ! | m“wwm‘ TmnsetEucunnGup
o you're looking for 3 GAP. The Mounting Kit =
[T Challenger DX-Vill is the
revolutionary  design that 51 295 4
| answers your demands for
o multi-band operation and
GarFEED  noise. This is the technology
. EARTHLOSS  that efiminales Earth Loss. Model TDC1
i GAP delivers from an elevated Transel Heavy-Du
el s co 4
NO TRAPS sappear ino the ground,
i it up. Turn It on. No tuning. No 51 295 LS
frustration, GAP delivers P
q . . gverything but the hassles.
| =] And — GAP delivers at a
soane fraction of the cost of the
iy A | . "m“ l
gyl Model TWM
| Transel Slm Line
The Challenger DX-VIII
; || ‘ #om 10w 19n Yim Tim Tim bm I Window Mount Kit
P Pena
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JOIN TAPR-TUCSON AMATEUR PACKET RADIO
(non-profit R&D group). Membership benefits include:
supporting the development of new communications
technology, quarterly newsletter, low-priced
software/shareware, 10% discount on kits and publica-
tions. $15/year (foreign higher). Visa/MC accepled.
Bonus with new membership: mention 73, receive
TAPR Packet Radio General Info booklet (a $7 value)!
Call (817)383-0000, P.O. Box 12925, Tucson AZ
85732, BNB765

SOLAR POWERED HAMS! The Sunswitch is a
charge controller to protect your batteries from over
charge. Power MOSFETs are used, no relays! Assem-
bled tuned and tested. Now with Wall Mount Case,
$55.00 plus $3.00 shipping. SUNLIGHT ENERGY
SYSTEMS, 2225 Mayflower NW, Massillon OH 44647,

BNB774

AGGRESSIVE SALES REPRESENTATIVE seeking
additional employment. Would like to sell amateur ra-
dio equipment. (910)299-1298. BNEB0O

R-390A COVER SET. New $55 each. Ballast tubes,
$25. (ppd) PO Box 3541, Toledo OH 43608. BNB813

FREE SHAREWARE AND HAM CATALOG for IBM or
COCO. Morse code Computer Interfaces, $49.95.
NEW TWO METER Mobile Antenna Patiern Swilcher
for two vertical antennas, $59.95. DYNAMIC ELEC-
TRONICS, Box 896, Hartselle AL 35640. (205)773-
2758, FAX-T73-T295. BNEB815

SENSATIONAL NEW WAY TO LEARN CODE-Do
Aerobics, Sing, Jog, or Drive while learning code!
Now the secrel is yours! Order THE RHYTHM OF
THE CODE-Morse code music cassetite today! $9.95
ppd KAWA RECORDS P.O. Box 319-5, Weymouth,
MA 02188. The HIT of the 1993 Dayton Hamvention!
BNB&824

EXPANDED C64 BEAM P.D. PROGRAM, 500+ siles,
$3.50, 5.25 disk. F. Aden, N7SOK, 4096 Marcia Place,
Boise ID 83704. BNB835

FCC COMMERCIAL LICENSE PREPARATION
RADIOTELEPHONE-RADIOTELEGRAPH. Latest
home study fast easy audio video. Q & A pool disks.
FREE details WPT PUBLICATIONS (800)800-7588.
BNB840

COLLINS HF-380 MILITARY SPEC. Not a converted
KWM-380. Continuous coverage 1.6 MHz to 29,9999
transmit. Serial #440. All mods & updates. Mint condi-
tion. Includes the following accessories: Noise blanker,
speech processor, digital control interface with external
keypad, kiron memory module, 1.4, 1.7, 3.6 MHz fil-
ters, SM 280 & SM 281 microp hones, rack mount kit,
biower kit, microphone foot swilch, owner manuals,
service manuals, all factory correspondence $2,650.00
or trade 10000, 1C 781, R 9000. KC4VGL, “Turk".
(303)469-3355, evenings (303)465-0776. BNBB45

ELECTRONICS GRAB BAG! 500 pieces of new com-
ponents: inductors, capacitors, diodes, resistors, $5.00
postpaid. ALLTRONICS, 2300 Zanker Rd., San Jose
CA 95131. BNB855

WANTED: COLLINS ANTIQUES, anything old from,
speakers, receivers, transmilters, and all accessories,
any condition. Top $$3$ paid. Rick. (800)462-2972 any-
fime. ENBB865

RF ENGINEERS WANTED SGC, a world leader in HF
SSB equipment is seeking experienced RF Engineers.
Experience in transmitter and receiver design, A/D
converters, digital voice processing, and low noise os-
cillators Is required. Preference to licensed amateurs.
SGC, INC., PO Box 3526, Bellevue WA 98009. Princi-
pals only. BNB880

SCHEMATIC DESIGN PROGRAM. Free brochure,
write Dept. 7, SCHEME-ADDICT, 8622 West 44th
Place, Wheat Ridge CO 80033. BNB905



PRINTED CIRCUIT BOARDS for 73, QST elc. Club
orders welcome. US orders deduct 20%. Free list. B-
C-D ELECTRONICS, Box 20304, 858 Upper James
St., Hamilton, Ontario, Canada L9C 7M5. BNB910

WANTED: BUY & SELL All types of Electron Tubes.
Call (612)429-9397, Fax (612)429-0929. C & N
ELECTRONICS, Harold Bramstedt, 6104 Egg Lake
Road, Hugo MN 55038, BNB915

COMMODORE 64 HAM PROGRAMS-8 disk sides
over 200 Ham programs $16.95./$.29 stamp gets un-
usual software catalog of Ulilities, Games, Adult and
British Disks. HOME-SPUN SOFTWARE, Box 1064-
BB. Estero FL 33928. BNBS17

INEXPENSIVE HAM RADIO EQUIPMENT. Send
postage stamp for list. Jim Brady WA4DSO, 3037 Au-
drey DR., Gastonia NC 28054, BNBS27

USED AND NEW AMATEUR RADIO, SWL, AND
SCANNERS. We buy, sell, consign and trade used
equipment. Thirty day warranty. Western Pennsylva-
nias’ newest Amateur Radio supplier. We also offer
complete repairs on most types of equipment. Call for
quotes. FOR HAMS ONLY, INC. INFO (412)374-9744.
ORDERS ONLY (800)854-0815. ROBB KE3EE.
BNBg29

RADIO REPAIR Amaleur and commercial, profession-
al work. Fred Fisher WF3Q, 6866 W. River Rd., South
Whitley IN 46787. (219)723-4435. BNBS30

SEIZED GOODS, radios, stereos, computers, and
more by FBI, IRS, DEA. Available in your area now.
Call (B00)436-4363 Ext. C-6223. BNB940

TUBES AND R.F. TRANSISTORS. Large inventory
61468, 4CX250B, 6KVEA, 807, MB8719, 25C2312,
25C2290, 25C2879, 25C1969, MRF455. 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 CIR-
CUITS, 18N640 Field Ct., Dundee IL 60118. BNB966

AZDEN SERVICE by former factory technician.
SOUTHERN TECHNOLOGIES AMATEUR RADIO,
INC., 10715 SW 180 St. #9, Miami FL 33157.
(305)238-3327. BNB979

PICTURE QSL CARDS of your shack, etc., from your
pholo or black ink artwork. 500 $28.00, 1,000 $44.50.
Also non-picture cards. Custom printed cards, send
specilications for estimate. Send 2 stamps for illustrat-
ed literature. Generous sample kit $2.00, half pound of
samples $3.00. RAUM'S, 8617 Orchard Road, Coop-
ersburg PA 18036. Fax or Phone (215)679-7238.
BNB988

TALK TO YOUR COMPUTER...OVER THE AIR. Con-
trol your computer from your VHF handheld. Many
unique and entertaining projects. Save and retrieve
VOICE recordings from your hard disk. Turn equip-
ment on and off. Burglar alarm. Easy to use VOICE
MAIL SOFTWARE included. Works with repeaters.
You set it up the way you want. In any language or
voice. Translate DX PACKET CLUSTER announce-
ments and transmit in voice. COMPUTER BOARD &
VOICE MAIL SOFTWARE $259. PROGRAMMER'S
SUBROUTINE KIT included (non-disclosure required
for source code). If you want o have more fun than
you have had in a long lime, then call DCI... TOLL
FREE for a complete info package via FAX or MAIL.
(800)563-5351 TOLL FREE from anywhere in the
U.S.A. (306)781-4451 Direcl. BNB995

ROTOR PARTS ROTOR SERVICE, ROTOR acces-
sories: Brak-D-Lays, Quik-Connects, Pre-Sel mods.
NEW models for sale. Free catalog. C.A.T.S., 7368
State Road 105, Pemberville OH 43450. BNB996

Field Day Solar

The World of Ham Radio
and CALLSIGN Database
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The 534900 Buller- Tesied QRV Solar Power Supply keeps your
repeater on the air ound the clock or powers your 100w HF station
6 brs a month, Control circuil speeds charge, protocts gel cells &
sealed baticrics, Fully assembled, QRV, portable, Easily Expanded,

Ant
(801)373-8425 ntennas West

Box 50062 Provo, UT B460)5
CIRCLE 236 ON READER SERVICE CARD

CD-ROM

AMSoft 717-938-849 (== (=)

CIRCLE 113 ON READER SERVICE CARD

Sell Your New & Used Gear In BARTER ‘N’ BUY
Classified Ads Work! Call Judy Walker today. 1-800-274-7373

YOUR AD:

1. 2 3 4

5 6 7 8
10 11 12.

13, 14 15 16.

17. 18 19 20.

Small Talk

MICRO 1.1 & 2.1 VOICE RECORDER IDENTIFIERS |

FULLY ASSEMBLED (NOT A KIT), INCLUDING HICROPHONE,
SWITCHES AND FULL DOCUMENTATION -

- SAVE YOUR YOKE - NATURAL VOICE RECDRDING
DURING A CONTEST - 10KHz SAMPLE MATE

- 60 OR 16 SECOND - 7-15 YOLT OPERATION
YERSIONS AVAILABLE - INFINATE RECORDING

- STATION LD. - 8 OHM SPEAKER OUTPUT
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MICRO 2.7: ADDITIONAL FEATURES
- COR OR SQUELCH KEYED - VARIABLE LDTINER
- S NEY OUT PUT - MULTLFUNCTION DIPSWTTCHES
|45 CATALYW STREET SCHENECTADY, NY 12303 - AUDIO MIRING WO 1) 257X 15"

murml |W533—43W TECH. SUPPORT: (518) 381-1057 mnmuu-nmnﬂi}::!“ m'

TECH. FAK: (S18) 3811058 (R OGS dmr - s s 0
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--------
INTRODUCTORY PRICE

95-[6 SECOND
60 SEC. - $119.95

- 100 YEAR MEMORY - GREAT FOR BEACON OR
FOX HUNTING

__!l_:llllnirﬂuf e

WITHOUT POWER

o
b

CIRCLE 281 ON READER SERVICE CARD

BARTER ‘N’ BUY cCiassified Ads

73 Amateur Radio Today, 70 Route 202 North, Peterborough, NH 03458
If your product or service is of interest to radio amateurs,spread the word!

For instant classified ad orders call Judy Walker

Orders only 1-800-274-7373
Information (603) 924-0058 Fax: (603) 924-9327

RATES: Individual (private for sale or wanted) $.35 per word
Commercial (for profit for sale) $1.00 per word

First and last name (1 word), Street (1 word), City (1 word). State and Zip (1 word)
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Agdress

City State Zip

Telephone

Payment Check MC VISA AMEX

Card # Expiration Date
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Uncle Wayne’s Bookshelf

REFERENCE

20N 102 Practical Digital Electronics Handbook by Mde Towr
fev BA Contains nine digital test gear projects. Digital circuirs, logi
gates, bistables and timers, microprocessors, memory und inputiout put
devices. $14.50

20N103 Electronic Power Supply Handbook by Jan R.
Sinclair Covers many types ol supplics—batieries, simple AC
supplies. switch mode supplies and inveners. $16.25

20N104 Electronic Test Equipment Handbook by Steve Mon-
v A guide 10 clectronic test equipment for the engineer, wechnician,
student and home enthusiast. $18.00

20N105 Digital Logic Gates and Flip-Flops by lun B Sincluir
A Tirm foundation in digital electronics. Treats the topics of gates and
tlip-Nops thoroughly and from the beginning. $15.00

01C80 Master Handbook aof 1001 Practical Electronic
Circuits Tred and proven solid state circuits. $19.95

01PE8 Pirale Radio Stations
underground broadcasts. $12.95

01701 Transmitter Hunting by Juseph Mocll and Thomas Curiee
Radwr direction (inding simplified. $19.95

03R02 Rtty Today by Dave Ingram Modem guide 1o amateur
radioteletvpe. $8.50

DSED3 First Book of Modern Electronics Unique projects that
are money saving. $12.95

08D22 The World Ham Net Directory Ay Mike Witkowsli
New  Ond edition. Imroduces the special interest ham radio networks
and shows you when amd where you can tune them in. $9.50

09P33 Pirate Radio Directory b Georere Zeller Where 1o tune in
on s¢Cnet entertamnmend siations. $7.95

10F093 1993 International Callbook  The new 1993 Interna-
tionul Callbook lists SINL0D heensed rudio amateurs in the countries
outside North Americn. It covers South America, Europe. Africa,
Asta and the Pacific area (exclusive of Hawaii and the LS. posses-
sions ). $29.95

by Andrew Yodv Tuning in 10

10D093 1993 North American Callbook The 1993 Nonh Amenican
Callbool lsas the calb, names. amd address information for SOLOD0+ §i-
cen<ed radio amateurs i all countrie~ of North Amenca. $29.95

05H24 Radio Handbook, 23rd Ed. by William L Orr WASAJ 840
pages of everything you wanted to know about radio communication.
$39.95

02B10 Heath Nostalgia by Terrv Perdue KSTP 124 puge illustrated
history of the Heath Company. Includes many fond memories contributed
by long-time Heathkit employees. $9.50

10DF52 1993 Callbook Supplement An update 10 the 1992
International and American callbooks. $10.00

12E76 Basic Electronics Prepared by the Burcan of Nuval
Personnel Covers the important aspects of applied electronics and
electronics communications. $10.95

12E41 Second Level Basic Electronics Prepared by the
Burean of Nuval Persomnel Sequel to Basic Electronics. thorough
treatment of the more advanced levels of applicd electronics. §9.95

01D45 The Niustrated Dictionary of Electronics, S5th Ed
by Rufus P. Twner und Sean Gibilisen An exhaustive list of abbre-
viations. and appendices packed with schematic symbols and con-
version tables. $26.95

20ND91 Most-Often-Needed Radio Diagrams and Servic-
ing Information, 1926-1938, Volume One compiled by M.N.
Beitman An invaluable reference for anyone involved in Vintage
Radio restoration. $11.95

20N0S6 How To Read Schematics (4th Ed.) by Domald E
Herrington Wiitten for the beginaer in electromics, but it also con-
tains nformation valushle 1 the hobbyna and engineening techni-
cian. $14.95

20N097 Radio Operator's World Atlas by Walt Seinsen,
WOCP This is o compact (5x71 detailed, and comprehensive
workd atlas designed to be a constunt desk top companion for rudio
operators. $17.95

20N020 Secrets of RF Circuit Design by Joseph J. Carr
Wrinen in clear non-techmical language. covers everything from
antennas 1o ramuston. $19.50

20N109 73 Magazine Index 1960-1990
A complete index 1o every anicle published in 73 Magazine
through 1990, Book $15.00 IBM software (specify type) $20,00

20N110 Product Reviews Since 1945 Contains an index to
3400 produet reviews that have uppeared in QST, €0, HR, 7.4 and
Rudeom. Book $12.95 IBM Software 5.25 $10.00

SHORTWAVE

SOFTWARE ===

04M54 GGTE Morse Tutor From beginner 1o Exira

06557 1993 Passport to World Band
Radio by Imiernational Broadcasting
Services, Led You'll get the latest station and
tme grids. $16.50

03511 Shortwave Receivers Past and
Present cdiicd by Fred J. Osterman Guide 1o
ke shortwave receivers manufactured in the
last 20 years. The Blue Book of shonwave radio
value. $8.95

07R25 The RTTY Listener by Fred Osrer-
ettt New and expanded. This specialized book
compiles issues | through 25 of the RTTY
Listencr Newslener, Contains up-to-date. hard-
t-find information on advanced RTTY and
FAX monitaring echnigues and freguencies.
$19.95

03C09 Shortwave Clandestine Confiden-
tial by Gerry L Dexier Covers all clandestine
brsulasting. country-by-country: tells frequen-
cies. other unpublished information; spy. insur-
gents, freedom fighters. rebel, anarchist rudio,
secret rudio. $8.50

03M221 US Military Communications
(Part 1) US Military communication channels
on shormwave. Covers frequencies. backgzround
on point-io-poinl frequencies for the Philip-
pines. Japan and Korea. Indian and Pacific
Oveanns, and more. $12.95

03M222 US Military Communications
(Part2) Covers US Coast Guurd. NASA,
CAP. FAA. Dept. of Energy. Federal Emer-
gency Manasement Agency. Disasier Commu-
nications. FOC. Dept. of Juaice. From 14 KC 1w
WITAKC. $1295

03M223 US Military Communications
(Part 3) Completes the vast overall frequency
st of US Miliary services. from %993 KC 1o

09542 The Scanner Listener's Handbook
by Edward Sovmre N2BFF Get the most out of
your scanner rudio, $14.95

11788 Tune in on Telephone Calls Ay
Tom Kncitel KZAES Formaned as a frequency
It with detaibed descniption of each service and
its lncation in RF spectrum. $12.95

03K205 Guide to Radioteletype (RTTY)
Stations by J. Klingenfuss Updated book
covers all RTTY stations from AMHz-30MH .
Press. Military, Commercial, Meten. PTTs. em-
bussies. und mire. $12.95

11A510 Air Scan Guide to Aeronautical
Communications (Sth Ed.) I Tom Kncirel
K2AES Most comprehensive guide to monitor-
ing US acronautical communications. Covers all
Canadian land airports and seaplane bases. plus
histings for Central Amenca. the Caribbean.
North Atlantic. and the Pacilic Territories.
$14.95

07A66 Aeronautical Communications
Handbook by Koberr E. Evans Exhuustive,
scholarly treatment of shonwave seronauticul
listening. $19.95

11RF13 The “Top Secret” Registry of US
Government Radio Frequencies (7th Ed.)
by Tom Kneirel K2ZAES This scanner direcuory
has become the standard reference source for
frequency and other important informanion nela-

ing 1o the communications, of federal ngencies,
$19.95

11F52 Ferrell's Confidential Frequency
List, New Revised Edition compiled by
A.G. Halligey All freguencies from 4 MHz-
28MH7 covering ship. embassy. areo, Volmet.
Interpol, numben. Arr Force One/Two., more.
$1950

15A002 Scanner and Shortwave Answer
Book /v Bob Grove Most frequently asked
questions by hobbyists, $13,95

115R97 Mational Directory of Survival
Radio Frequencies i Tewm Kneitel K2AES
Hinly und concise reference puide 10 high inter-
est communications frequencies requined by sur-
vivalists, $8.95

11SM11 Scanner Modification Hand-
book, Vol. T by Bill Creet provides straight-
forwand siep-by-uep inuructions for expanding
the operating capabilities of VHF scanners.
$17.95

11EE06 Guide to Embassy Espionage
Communications by Tom Kneitel K2AES
Candid and probing examination of worldwide
embassy and talleged) espionage communica-
tons systems and networks. $10.95

20N094 A Flick of the Switch, 1930-1950
by Morgan E McMahon Discover the fasi-
growing hobby of mdio collecting. $8.95

07R26 World Wide Aeronautical Commu-
nications In Kobert E. Evans Aireraft/Air
Tratfiv Comtrol. Aireraft/Company Operations,
Aviation Weather Broadcasis. Aeronautical
Flight Tests, Worldwide Military Air Forces.
Acro dearch & Rewwwe. Aero Law Enforcement.
NASA Flight Suppon. Aero Terms & Abbrevia-
voms and Acro Tacncal Idemtificrs. $6.95

11TB9 Scanner Modification Handbook
Vol. 2 by Bill Creek Here it is—a companion
w0 Vol, 1. In fact. Vol 2 has a section that pro-
vides improved approaches and updated tech-
nigues for the mods in Vol 1, There's 18 new
exciting modifications for popular scanners.

$17.95

03R01 World Press Services Frequen-
cies (RTTY) New S5th Ed A comprehensive
manual covenmg radioteletype news monitor-
ing—omtains all informaton—antenni. receiv-

ing. terminal units. plus three extensive frequen-
ey lists, $8.95

class m casy seli-paced lessons. Code speeds from | w
over HK) words per minute. Stundard or Farnswonh
mide. Adjusiable wne freyuency, Create your own
drills. proctice or sctual exams, Exams conform 1o
FCC requarements. 5 14" Mloppy for IBM PC. XT. AT.
PS2 or compatibles. $19.50

04M355 Advanced Edition §29.95

208021 No Code Ham Radio Education Pack-
age Computer wiftware package. Includes computer
anded iraruction softwure § [BM companbic . 200 page
Ham Radio Handbook . $28.95

20N022 Ham Operator Education Package
Computer software contiins five IBM compatible dises
with ull guestions for all license clusses, plus “Morse
Acadenyy” code weaching software that takes you from
020 wpm. SIR.95

Lanze Code Programs—{Available on 5 1/4°
disk.) Inespemsine complete vy guide code pro-
grams for both the Co-4/1 28 Commaodores and the 1BM
vompatibles. Prograns nclude updated FOC guesbions.
multiple chowe amwen, formulas, schemutc symbolks,
dragrams. and simulated | VE) sample iest

IBM Pan# Commodore Pan# Price
N e 1IBMIH COMIN  S14.95
Tevh 1BMI12 COMD2  $1495
General 1BAA COMDY 51495
Advance IBMIM COMIM $19.95
Exira iNew Pool) 1BMIS COMOS  $1995

IBMOB, COMOG IBM/Commodore Tech No
Code—Lanze Code Program Contams all the
suthorised FOC questons and amwen ined in testing
tormulas. schematic «ymbols, diagrames. and sample
el for passang the new Technician ho Code hcense.
$14.95

IBM37 Amateur Radio Part 97 Rules New Euli-
non. complete FCC rules. $9.00

VIS Study Cards Compact. up-to-date Fhoh Cands
with Key Words, Underlined. Quir on back. Formulas
worked out. Schematics a1 your fingertsps. Used
SUCCESSFULLY by apes 60 Bl

NOVICE Visol S11.935
TECH Visn2 10.93
GENERAL VIS03 9.95
ADYANCED VIS 15,95
EXTRA VISUA 1445

21944 KC, $12.95
[]- 5 ﬁﬁ" ﬁ_: . ‘
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AR1994 ARRL 1994 Handbook (71st Ed.) Fes-
wres: added DSP, improved treatment of P and Pi-L,
all new all-digital-logic, plus lots more. $25.00

AR1293 ARRL 1993 Handbook (70th Ed.) 3¢
chapiers, featuring 2,100 wbles, figures and charts.
Comprehensive, well organized and affordable. $23.00

AR1086-4 ARRL Operating Manual (4th Ed.)
Information on how 10 make the best use of your sta-
uont, inclading: interfacing home computers. OSCAR.
VHF-UHF. S18.00

AR0194 Antenna Compendium Vol. 1 Macnals
on verticab, quads, koops. yagis. reduced sise antenmas,
halurs., Smith Charts, antenma polanization. $10.00

AR2545 Antenna Compendium Vol. 2 Covers
verticals, yagis, guads, multiband and broadbhand svs-
tems, amenna selection. $12.00

AR4017 Antenna Compendium Vol. 3 More ver-
ticals, yagis. quads, plus loops, arrays, mobile, direc-
tion finding, controlled currents, computerized, instal-
faton, overioads, plus 40 new arnticles for beginner's 1o
advanced. S14.00

AR2626 Companion Software for Antenna
Compendium Vol. 2 5 14~ MS-DOS floppy.
S10.00

ARD488 W1FB's Antenna Notebook kv Dour
DeMaw WIFER Get the best performance out of unob-
trusive wire antennas and verticals. Build tuners and
SWR bridges. §9.50

ARQ348 QRP Notebook by Doug DeMaw WIEB
Presents construction projects for the QRP operator.
$9.50

AR4141 WiFB's Design Notebook by Doz De-
Maw WIFB Filled with simple practical projects that
can be built using readily available components and
common bamd wolbs. $10.00

ARZ200 Antenna impedance Matching M Wil-
Jred N, Caron Most comgpechensive book wriien on us-
mg Souih Chans i solving impedance matching prob-
hemns. 520,00

ARD402 Solid State Design Good. basic informa-
tion, viecuit designs and applications: deseriptions of
reveivers, transmitiers, power supplics, and test equip-
me . $12L.00

ARJ193 Weather Satellite Handbook (4th Ed.)

brv Dr. Ralph Tazgart WESDQOT Expanded and revised
1o reflect 1oday’s weather-fax satellite wechnology.

AR3250 Companion Software for Weather
Satellite Handbook 5 1/4" MS5-DOS Floppy.
51000

AR3291 Now You're Talking! All You Need To
Get Your First Ham Radio License (2nd Edi-
tion) A complete study guide for the Technican and
Novice written exam. Practical information every be-
ginner peeds is written clearly and simply and in small
dones. $19.00

AR3292 Your Introduction to Morse Code:
Practice Cassettes Ku includes two 90 minue
Casenic tapes. Prepares vou for the 5 WPM Monse code
exam 1o cam your Nence livemse or add high-frequen-
¢y worldwide communications privileges 1o your code-
free Technician license. $10.00

AR0437 ARRL Repeater Directory 1993-1994
19000+ listings with digipeaters. bandplans, CTCSS
(PLITM ) tome chart, freguency coordinators, ARRL
spevial service clubs, and beacon listings from 14 MHx
o 24GH., $6.00

AR1033 The DXCC Companion by Jim Kearman

KRIS Spells out m sample. strughtforward terms what
you need 10 be a successful DXer. $6.00

AR1250 Log Book—Spiral $3.50

ARAG41 Interference Handbook RFI sleuth's ex-
perience m solving interference problems. $12.00
AR2197 ARAL Data Book Valuable aid 1o the RF
design engineer, technician, radio amateur, and experi-
menter, SELOD

AR2960 Transmission Line Transformers (2nd
Ed.) by Dr. Jerry Seviek W2FMI Pracucal designs
and specific information on construction technigues
and sources of material. $20.00

ARD410 Yagi Antenna Design A Ham Radio se-
ries polihed and expanded by Dr. Lawson. $15.00

AR2171 Hints and Kinks ldess for setting up vour
gear for comfortable. efficient operation. $5.00
AR3169 QRP Classics Compilation of ARRL pub-

licanions on building receivers, transmitters, trans-
ceivers, accessores, $12.00

ARRAL License Manuals
pools with answers,

Complete FOT question

AR2375 Technician Class S6.00
ARZ383 General Class Sy (M)
ARD166 Advanced Class SE00
AR2391 Exira Class S8.00

ANTENNAS

20N108 The Easy Wire Antenna Handbook by
Dave Ingram K4TWS, Gives you all of the needed di-
mensions for a full runge of easy to build und erect
“why wires.” $9.50

10A343 All About Cubical Quad Antennas by
Welliam Orr and Stwart Cowan “The Classic™ on
Quad design. theory. construction. operabion. New
feed amd matching systems. New data. §11.95

01A70 Practical Antenna Handbook by
Jeneph J. Carr Design. build, modify. and install your
oan amennas. $22.95

UHF/VHF/PACKET

01P22-2 The Packet Radio Handbook (2nd
Ed.) I Jomathan L. Mave KRIT =._the definitive
ek to amateur packet operation.”—0wyn Reedy
WIBEL Only $16.95

20N019 U.S. Repeater Mapbook I Ruberr
Martin The Gude for traveling radio amateurs.
$9.95

BOOKS FOR BEGINNERS

02D42 Digital Novice by Jim Grabbs Geared
10 make you a more knowledgable participant.
850

05C25 Basic A.C. Circuits A stcp-by-step
approach for the beginning dudent. $24.50

20N018 Technician Class License Manual:
New No-Code by Girdon Wesr This book cov-
en eventhing you need o become a Techmician
Class Hanw Every question and answer on the ex-
aminations is found in this one book. FUC Form
60 application. $9.95

20N092 The Wonderful World of Ham
Radio by Richard Skolnik, KB4LCS Simple,
clear, and fun. Introduces young people to amateur
radio, $7.95

10A342 All About Verticle Antennas /n William
Crr Comprehensive coverage of amaieur communici-
tions, $10.95

10A345 Beam Antenna Handbook /v William
Orr and Smarr Cowan Everything you need to know
about beam design. construction. and operation. $11.95

10A345 Simpie, Low-Cos! Wire Antennas For
Radio Amateurs bv William Orr and Smeart (owun
All New! Low-cost. multi-band antennas; incypensaive
beams. “lovissble™ antennas for hams in “ough™ hoca-
pons! New data. S11.95

09V11 The Basic Guide to VHF/UHF Ham
Radio by Edward M. Noll Provides a first rte
mtroduction 1o the 2.6 and 1.25 meter bands as
well as 23, 33, and T0cm. $6.50

03R02 RTTY Today M Dave Ingram KITWJ
Mou compechensive RTTY guide cver published.
$8.50

01A87 Shortwave Listener’'s Antenna
Handbook Primer antenna theory. $13.95

20N100 Electronics Build and Learn (2nd
Ed.) by RA Penfold Combines theory and prc-
tice so that you can “leam by Joing.” $12.50

20N039 Digital Electronics Projects for Be-
ginners by Owen Bishop Contains 12 digital
electronics projects suitahle for the beginner to
build with the minimum of eyuipment. $12.50

AR2871 W1FB's Help for New Hams by
Dewg DeMaw WIFB Complete for the newcomer,
Put together a station and get on the air. $10.00

AR2286 First Steps in Radio Ay Doug
DeMaw WIFR Series of (ST anicles. $5.00

AR3185 The Satellite Experimenter's Hand-
book, (2nd Ed.) by Martin Davideff K2URC
Expanded und revised. Focusing on satellites built by
and for the international radio amateur community.

$20.00

AR2456 FCC Rule Book (9th Ed.) A must for
every active radio amaieur. $9.00

AR2030 Your Gateway to Packet Radio (2nd
Ed.) Tells everything you need o know about this
popular new mode. S12.00

AR2103 Satellite Anthology The latcst informa-
tion on OSCARs § through | 3 as well as the RS sanel-
lites. the ose of digial modes, racking aniennas,
RUDAK. microcompuier, and more! $5.00

AR2083 Complete DX'er (2nd Ed.) by Bob Lovi-
er WYANI Learn how 1o hunt DX and obtain hard-to-
pet QSL cards. $12.00

AR2065 ARRL Antenna Book The ncw 1ih Edi-
uon represents the best and most highly reganded infor-
mation on antenna fundamentals, ransmission lines,
design. and construction of wire anennas. $20,00

AR2B898 Space Almanac hy Antheny R, Curtix
KIKXK Recent news from space. $20.00

AR3293 Morse Code: The Essential Language
by L Peser Carron Jr. WIDKV Expanded and revised
m s Ind eduion. How 1o handle distress calls beard
ot ondy on the kambands but n mantime and aincralt
freyuencies. $6.00

AR4114 Low Profile Amateur Radio For the
Ham who lives where antennas are frowned upoa.
From huding your antenna 1o operating with low pow-
er. This book iclls you how 1w pet on the air using these
techmques—and others—without calling atention 10
yoursell, $8.00

CODE TAPES

73705 “Genesis™ $5.95

5 wpm—This beginning tape, takes you through
the 26 lenters. |0 numbers. and necessary punc-
tuation. complete with practice every sicp of the
Way. e,
T3T06 “The Stickler™ $5.95

6+ wpm —This is the practice tape for those who sur-
vived the 5 wpm tape. and it's also the tape for the
Novice und Technician licenses. It is comprised of
one solid hour of code, Churacters are set at 13 wpm
and spaced at 5 wpm.

73713 “Back Breaker” $5.95

13+ wpm—Code groups again. st a brisk 13+
wpm s0 you Il be really at ease when you sit down
n fromt of a secly-eyed volunteer examiner who
starts sending you plain language code at only 13
Ik:l'.

73T20 “Courageous™ $5.95

204+ wpm Congrutulations! Okay. the challenge of
code s what's gotten vou this far, so don’t guit
now. Go for the extra cluss Heense. We send the
code faster than 20 per.

WAYNE'’S PICKS

SS8756 Warning! The Electricity Around
You May Be Hazardous To Your Health by
Ellen Sugurman An invaluable suide 10 the mds of
clectromagnetic ficlds. and sicps you can take 0
protect yourself and your family. $11.00

“We The People™ Declare War! On Our
Lousy Government. by Wayne Green A “must
read” for every american taxpayer. Solutions
o every problem fucing our government today.,
$12.95

EDB6751 Dumbing Us Down: The Hidden
Curriculum Of Compulsory Schooling. by
Jeshn Gt I vou enpoved “Declare War™, you'll en-
joy thix also. A Wayne Green recommended
reading.9.95.

78572 How to Teach School Real Good i
Dick Guillurd Good reading. A true insight on the
school system, What our teachers teach, how and
why thev teach. You will not be able to put this one
down. A Wayne Green recommended reading. Lim-
ited Quantity, While supplies last. $10.00

NEW STUFF

AR3782 Your QRP Operating Companion No
special nigs of expemive dyupment 1o cngoy the cx-
ciermnent and challenzre of low -power operating. $6.00
AR3959Your Packet Companion Perfect for the
packet newcomer. $3.00

AR3878 Your VHF Companion Explore the
fascimating activities on the VHF bands: FM and
repeaters. packer. CW & S55B. Saelliges. ATV,
tramsmitter hunting and more. $8.00

I-Uncle Wayne’s Bookshelf Order Fnrm-l

US funds. Allow 3 weeks for delivery.

You may order by mail. telephone, or fax. All payments are to be in I

Title

Qty.

Price Total

I Item

I orders shipped UPS. (Please provide stree! address )

lﬁld-‘.t:ﬂ'pit o “Uncle Wayne's Bookshet! *

Shipping: All US/Canada orders add $5.00 shpping. US. SHIPPING

Eoreign Orders: Shipping charpes by actual weight. Surface or Armail

{Surtace delvery may take 2 10 3 months.)

I Name

I Street

State______Zip

L
TOTAL S
I dAE

Card #

aMC

!
!
!
I
e e TOTAL I
!
I
I
|

O VISA

dCheck/Money Order

Telephone: (603) 924-4196

Expiration Date ——— I

(800) 234-8458 I

FAX: (603) 924-8613
Mail: Uncle Wayne's Bookshelf, 70 Route 202N,

L

Peterbomugh NH 03458

UWo394



Number 27 on your Feedback card

RANDOM OUTPUT

Coincidence?

A week after | submitted last
month’s column about missing children,
| received a press release in the mail. it
is from an organization called The
Friends of Mark Himebaugh Founda-
tion, and the coincidence of it arriving
shortly after | wrote last month's col-
umn is spooky.

Mark Himebaugh, whose picture is
presenled on this page, disappeared
from the area of Cape May, New Jer-
sey, on November 25, 1991. A massive
search and investigation have turned
up nothing. Mark is still missing.

Mark's father, Jody Himebaugh, is
KB2QCJ. The press release | received
(printed in its enlirety in the April issue
of Radio Fun) stated that Jody had
formed The Friends of Mark Hime-
baugh Foundation for the purpose of
heightening and maintaining national
public awareness of missing children.
Jody Himebaugh has asked hams to
help in some simple ways.

“Whenever QSL cards are mailed,
include the poster of a missing child,”
Himebaugh stated in the press release.
“During CW, packet and voice commu-
nications, discuss the issue of missing
children and the crime of abduction.
Transmit images of missing children
when working SSTV."

David Cassidy N1GPH

sounds like an intelligent and thought-
ful man. As someone who has never
had to deal with personal tragedy any-
where near the magnitude of losing a
child, | am always amazed at the inner
strength of many of those who have.
Jody Himebaugh strikes me as a man
possessing immense inner strength.

We talked about the formation of
Amateur Radio Child Search. We
talked aboul what is and isn't being
done to aid missing children. | shame-
lessly asked him to help organize
ARCS in New Jersey, which he agreed
to help do. We both agreed that noth-
ing could be accomplished without the
assistance of hundreds of hams all
across the country. We agreed that the
only thing we could do was wait until
people had a chance lo read the
February editorial and see what kind of
a response | received.

In the meantime, | promised Jody
that | would publish his son's picture.
There are over 50,000 people reading
these words (closer to 100,000 if you
consider that mosl copies of this maga-
Zine are read by two or more people). |
want each and every one of you 1o take
a long look at Mark Himebaugh's pic-
ture. Notice the red hair. Nolice the
freckles across his cheeks and nose.
Look at the statistics concerning his

Spara @ Warks: Fresli hauled liski=i bof Fans
Last Howmy B LA PAL Mopewanbior B3, 109
Waaring, Bl rmtstubirt, ooy sk &
i Mg aw '
:'-hh : iy wr slyle panis, gray

MISSING PERSON

il Meckmals &,
Virgrr My Famel lesss,

(aER: qesg700

height and weight and re-
member that he is now 2-
1/2 years older. Those of
you in the New Jersey
area, try to remember
where you were on
November 25, 1991. Dig
out your old appointment
calendar or search
through your journal.
When you get on the air
this month, instead of
talking about what kind of
rig you have, ask the ham
on the other end if he has
read this column. If not,
tell him about Mark and
send him a photocopy of
this page (you all hereby
have my permission to do
that).

Diute of Barshs WTINN  Flacw of Mrshe Cage Way. X) Somebody out there

Hlrighas 1 &* Woonghn: B3 B W oim B e il m— .

ol Bt _ Sy e nﬂgg CONTACT: knows something. Some-
i Masdlimn Al i Bl grade swds s NAJON CNIMNE INXTT

body reading these words
has seen Mark Hime-
baugh sometime in the

S

Most states have a clearinghouse
for missing persons where you can ob-
tain posters, stickers (greal for attach-
ing to QSL cards) and other informa-
tion concerning missing children in
your area. You can also contact the
National Center for Missing and Ex-
ploited Children, 2101 Wilson Boule-
vard Suite 550, Arlington Virginia,
22201. Their telephone number is
(703) 235-3900.

| sent Jody Himebaugh an advance
copy of last month's editorial and asked
him to contact me, which he did. He

last 2-1/2 years. Il you
have any information, you can contact
the agency listed under Mark’s picture,
or contact The Friends of Mark Hime-
baugh Foundation at P.O. Box 551,
Cape May, New Jersey 08204-0551.
Their phone number is (609) 884-6275.

| have one last request for all of you.
Pull out last month's issue. With this is-
sue open to this page, reread last
month's column. Every few sentences,
stop and lake a look into the eyes of
11-year-old Mark Himebaugh.

Now, tell me you're too busy to get

involved. E
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PPROPAGATION

Jim Gray WiXU
210 East Chateau Circle
Payson AZ 85541

March is likely to provide excellent DX
conditions during the month, with only a
very few days rated at less than Fair (F).
You can expect some erralic conditions
on the HF bands during March 20th (first
day of spring) and 21st, but recovery will
be rapid. Virtually hall of the month will
exhibit good-to-excellent propagation for
DX to all parts of the world.

Although we are approaching the low-
est part of the Cycle 22 sunspot mini-
mum, and lowest solar flux values in the
past nine or 10 years, springtime condi-
tions are usually quite good, even at re-
duced sunspot numbers and low flux val-
ves. Therefore, the following conditions
should apply for Good (G) and Good-to-
Fair (G-F) and Fair-to-Good (F-G) days:

10 and 12 Meter Bands

Occasional F2 layer openings toward
South and Central America (also Europe-
Africa openings and general north-south
path openings to other paris of
the world) during dayfight hours.
Don’t expect much from these

Jim Gray W1XU

good signal strengths from the East,
peaking between sunsel and midnight,
and signals from all other directions be-
tween midnight and sunrise local lime.
Daytime short skip ought to be favorable
out to about 1,000 miles, and at night
out to about 2,000 miles. High absorp-
tion between about 1100 and 1300
hours local time will depress band condi-
lions, but won't cut them off entirely. 30
meters will act somewhal like 20 melers,
and somewhat like 40 meters, exhibiting
some of the best (and poorest) qualities
of both.

80 and 160 Meter Bands

Fairly good DX conditions between
sunset and sunrise to most parts of the
worid on evenings when the QRN is low
enough for good copy. This is the time of
year for thundersiorms and “aimospher-
iIcs.” Paths to the East will peak near
midnight local time, and to other parts of
the earth between midnight and sunrise.
Daytime short skip will be nil to negligi-
ble, but nighttime short skip will offer re-
spectable distances on both bands.
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an HF rng until now..”

“Yaesu did it again!”

= .

If vou're trading up from an older
rig, but have a budget, you want the
most you can afford in top-notch HE
Then the FT-840 is for you. It’s right on
the money! Considering a mobile HF or
field radio and doubt the quality and
features of tiny HF rigs? Then the FT-
840 is for you. It won't disappoint you!

Built to handle rigorous field
operation, the new intense LCD display
affords sharp visibility in bright sun-

"What a great field radio.
Mobile, too! I couldn't afford {4

L)

% Lik] 1
s 1
:'::.:ﬂ:.;;-_',n!-l-H".lhl:-l:l;".-"-r:'."

Its a small
price 1o pay
such a we

light. Die-cast heat sink and internal
thermally switched fan keep the FT-840
running cool. Modular design circuit
boards ensure operating efficiency —
manufacturing excellence youd expect
in much higher priced radios.

For high performance, the FT-840
features a low noise front end that uses
the latest in FET RF amplifier design.
Two DDSs and magnetic encoder for
silent, smooth tuning and fast switch-
ing. Twin band-stacking VFOs. And.

"What a great price!
Terrific features, high
performance — and
within my budget.”

for
of

FT-840
Compact HF
Transceiver

* Direct Digital Synthesis
(DDS)

* Frequency coverage:
HX: 100 kHz-30 MHz
IX: 160-10 m

» |F Shift

* 100 Memory Channels
(Independent TX/RX per
memaory)

 Twin Band Stacking VFQs

* FM* Repeater Operation
Automatic 10-Meter
Repeater Offset
w/Selectable CTCSS
Encode

e W Reverse Feature

* Choice of Two Optional
Antenna Tuners:

FC-10 Matching External
Antenna Tuner

FC-800 External Remote
Antenna Tuner

* Accessories:
Contact your Dealer for
full details

* Optional

automatic 10-m FM (optional) repeater
offset with selectable CTCSS. Even two
optional external antenna tuners to
customize your rig.

Top of the line quality and features
at a remarkably low price. Just what
youd expect from Yaesu! For high-tech
performance, and a wealth of features
that won't break vour budget ask vour
dealer about the FT-840.

YAESU

Performance without compromise.™

© 1993 Yaesu USA, 17210 Edwards Road, Cerritos, CA 90701 (310) 404-2700
Specifications subject 1o change without hotice, Specifications guaranteed only within amateur bands. Some accessoties and/or options are standard in certain areas. Check with your local Yaesu deater for specific detals




You Asked for It,
elivers !

And Kenwood

KENWOOD

NEW

, RIATT | ” % 1 PR Super Compact, *
- o T S 90W, 6 meter
o Transceiver
| - 2\ <

15-505:
Super Compact
100W, HF
Transceiver

Meet the new set of twins from Kenwood -- The TS-60S all mode. 6 meter,
90W transceiver, and the TS-50S all band, 100W HF transceiver with general
coverage receiver. Due to the amazing response to our super compact TS-50S
transceiver, we have come up with a companion 6 meter transceiver in the
same package, the TS-60S. Compact enough to mount in a vehicle or take into
the field, both models provide desktop power and such sophisticated features
as 100 memory channels, microprocessor controlled Direct Digital Synthesis
(DDS) with innovative “fuzzy logic™” control, and Kenwood’s own AIP for
superior dynamic range. There’s also IF shift and CW reverse mode for
interference reduction, TE-SET, and a noise blanker - plus everything you
need for split - frequency operations. The menu function enables you to
customize and select operating features to suit your individual needs.

SR q TS-508 and TS-60S -- the new set of

twins from Kenwood. Innovative, rugged.
= super compact - choose one for your shack, | 505 onlyl
mobile, or portable operations today! . al com face (1510 g .
4 i e KENWOOD COMMUNICATIONS CORPORATION
. AMATEUR RADIO PRODUCTS GROUP
A P.O. BOX 22745,2201 East Dominguez St Long Beach,CA 20801-5745
- KENWOOD ELECTRONICS CANADA INC
; ,-- : y 8070 Kestral Hoad, Mississauga, Ontano L5T 158, Canada
L 93ARD-0840 The TS-605 has not been approved by the Federal Communications Commission. This device is not, and may
.- ;-1:‘_ 3 not be, offered for sale or lease, or sold or leased until the approval of the FCC has been obtained
. s
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