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DR·135TP. 0 Meters.
Features Not Seen Betore.

INTERNAL TNC FOR PACKET AND APRS ~

actua l size

• Choose black (DR- I35TP) or pewter (DR- 135TPG)
front panel color

• DR-13Sf can be purchased without TNC;

EJ·41U TNCboard can be added later

• 50 watts. H/M/l power settings
• 100 memory channels
• TNC board operates 1200 and 9600 bps
• Front panel GPS input for APRS
• Rear panel DSUB9 computer connection
• No need to remove mic for packet operation
• Ignition key on/off feature

• cress and DCS encode-decode
• Clean, clea r Alinco audio
• Super-wide 7 character alphanumeric display
• Wide and narrow FM modes
• Theft alarm feature
• AM airband receive
• Backlit microphone

• Stays in mode you select (voice/ packet) through
power off cycles

• Ten autodial memories
• Low Alinco price

www.ALINCO.com
U.SA .AJnco Brarch: 438 Al i~ Ave. • Suite 1Xl· Tooarce, CA 90501

Product I'llended tor property icensed operators. PermI!S required lor MARS{;AP use. Speeiflcations subject 10 change '/Ifithout nctice or obligation.
Performance SPeCifiCations only apply to amateur bands. APAS is a regIStered trademar1I of Bob &uninga. WB4APR.
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Restructuring: General and
Extra Class Skyrocket

The number of people who have upgraded as a
direct result of restructuring the United States Ama­
teur service has skyrocketed, So says the keeper of
the numbers , Fred Maia W5YI.

Mara, who operates theW5YI VEe, says that while

the total number of radio amateu rs has only in­
creased one half of one percent since restructur­
ing was introduced last spring, in the area of
upgrades the numbers are starlling. For example:
There are now just over 15,000 more Extra class
hams than a year ago. That's an increase of a solid
20 pe rcent. And the General class is up by nearly

Continued on p age 6
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...POWER ON WITH ASTRON
SWITCHING POWER SUPPLIES...

AVAILABLE WITH THE FOLLOWING APPROVALS: UL, CUL, CE, TUV.

MODEl 55-10TK

MODEL 55-121F

SPECIAL FEATURES:
• HIGH EFFICIENCY SWITCHiNG TECHNOLOGY

SPECIFICALLY FILTERED FOO USE WITH
COMMUNICATIONS eQUIPMENT, FOR ALL
FREQUENCIES INCLUDING tiE

• HEAVY DUTY DESIGN
• lOW PROFilE. lIGHT WEIGHT PACKAGE
• EMl FILTER
• MEETS FCC CLASS B

PROTECTION FEATURES:
• CURRENT LIMITING
• OVEAVOlTAGE PAOTECTION
• FUSE PAOTECTION,
• OVER TEMPERATURE SHUTlX1NN

SPECIFICATIONS:
INPUT VOlTAGE: 11 5VAC50'tiQHZ

OR 220 VAG SQ,'6OHZ
SWITCH SElECTABlE

OlJTPUTVOLTAGE: 13.8VOC

MODEL 55-18

DESKTOP SWTTCHING POWER SUPPLIES
MODEL CONT. (Amps)
55-10 7
55,12 10
55-18 15
55·25 20
55-30 25

ICS
10
ta
18
25
30

SIZE (inches)
1 ~ ll. sx9
1%J 6ll. 9
1%J 6ll. 9
2~I 711.9'"

3% 1l. 7 11.~

Wl(lbs.)
32
3.'
36.,
' 0

MODEL 55-25M

DESKTOP SWlTCHII'Ki POWER SUPPUESWITH VOlT AND AMP METERS
MODEL CONT. (Amps) IeS SIZE (Inches)
55-25M' 20 25 2/0 K 7 K 9'%
SS-30M' 25 30 3% K7 K9'10

wt(lbs.}
4.'
' .0

MODEL 5RM-30

RACKMOUNT SWITCHING POWER SUPPLIES
MODEL CONT. (Amps)

SRM-25 20
SRM-30 25

WITH SEPARATE VOLT & AMP METERS
MODEL CONT. (Amps)

SRM-25M 20
SRM-30M 25

ICS
25
30

ICS
25
30

SIZE (inches)
3~,X 19K%
3'h Ktax 9'!0

SIZE (Inches)
3'j' K19 K 9'10
az.x Hh!Wi

WI.(lbs.)
e.s
' .0

Wt.(lbs.).,
' .0

2 ell SWITCHIJItQ POWER SUPPLIES ON ONE RACK PANEL
MODEL CONT. (Amps) ICS

SRM·25·2 20 25
SRM·30·2 25 30

MODEL 5RM-30M-2

WITH SEPARATE
MODEL

SRM-25M-2
SRM·30M·2

VOLT & AMP METERS
CONT. (Amps)

20
25

ICS
25
30

SIZE (inches)
3'h K 19 K 9'10
3:h 19 K9'''

SIZE (inches)
3'hx 19x 9%
3hX 19x 9Yo

Wt.(lbs.)
105
11,0

Wl.(lbs,)
10.5
11 .0

MODEL SS-10EFJ-98

CUSTOM POWER WPPlIES FOR RADIOS BELOW

EF .K:lHN$ON AVENGER GX·MC41
EF .K>HN$ON AVENGER GX·MC42
EF.K:lHNSON GT·Ml81
EF .K:lHN$ON GT·Ml83
EF .K>HNSON 9800 SERIES
GE MARC SERIES
GE MONOGRAM SERIES 80 MAXON SM-4000 SERIES
ICOM IC-FI1020 80 IC·F202O
KENWOOD TI<760, 762. 840. 860. 940. 941
KENWOOD TK76OH. 762H
MOTOflOlA lOW POWER SMSO. SMI2O. 80 GTX
MOTOROlA HIGH POWER SMSO. SMl 20, 80 GTX
MOTOROLA RADIUS & GM sec
MOTOROLA RADIUS & GM 300
MOTOROlA RAORJS 80 OM 300
UNIDEN SMHl525 . SMU4525
VERTEX - FTl·1011 . FT·l011 . FT-2011 , FHOll

NEWSwrTCHING IIOOELS

SS·lOGX. SS·l2GX
SS·l8GX
SS-12EFJ
SS-18EFJ
SS-l Cl-EFJ-98, SS-12-EFJ.98. SS·18-EFJ·98
55-12f,AC
SS·lOMG. SS·12MG
55-101 F. SS-121F
55-10TK
SS·12TX OR SS-18TX
SS·108M'GTX
55-10SM. 'GTX. SS·l2SMGTX, SS·I8SM.GTX
55-10RA
55-12RA
SS-18RA
5S-10SMU. SS-12$MU, SS-l8SM.U
55-10V. 58-1 2V. 58- leV



FM Stereo Radio
Transmitters

RF Power Booster

Asuper price 011 a full tea­
tured RF signal generatOl1
Covers 100 KHz to
999,99999 MHz in 10 Hz
steps Tonsof features:
calibrated AM and FM
modulation, 90 front panel
memories, buift·in RS·232
interlace, +10 to -130c.__ dBm output and morel

"" Fast and easy to use, its
~g brfght vacuumnoesceudisplay can 00 read fromanywhere on Itle
bench and the handy 'smart-krcb' has great analog feel and is intelli­
genfty enabled when entering Of changing parameters In any fKlId - a
real time saver!All tunctions can be conlinuoos~ varied without the
need tor a sIl iflor second lundiorl key, In short, tills is the generatOf
you'~ want on you rbench, you wool tirlCl a harder working RFsignal
jeneraior • and you'll save almost $3,000 over cOlT1lJebtive units'
RSG-1000B RFSi nal GeneratOl' .......... . . . . .••. . . ... $1995.00

Professional synthesized FM Stereo statcc in easy to use. handsome
cabinet. Most radio satone require a whoHl equipment rack to hold all
the features we've packed into ee FM·100. Set nsq wiltlllplDown
Mons, big LEDdisplay, Inpullowpass filter gives great sound {no
more squea ls or swish ing from cheap CD Inputs!) Llmrters for max
'punch' in audio· without overmod, LED meters to easily set aooio
levels,built·in mixer wrth mike. line level inputs,Churches, drive·ins,
sctools. colleges ~nd the FM·100 the answer to their transmitting
needs, you wrll too.Great features, great price! Kil includes cabinet
whip anlertna, 12{) VAC supply, We also offera high power export
version of rile FM-l00 fully assembled Wiril one wall o(RF power. lor
miles of program coverage. The export version can oofy be shipped if
aCCOl1lp<lmed bya signed statement thai /he unit wia be exported,
FM-100, Pro FMStereo Transmitter KR .... ••••••••••••.. $24~,95
FM·100WT Full Wired Hi h Power FM-100.. . . , ' .. .•• . . $399,95

1 GHz RF Signal Generator

" No drift, microprocessor synthesized ' Great aooio
2:~,...,..,J q ua l i ty. connect 10 CD player, tape deck or mike

mixer and yoo're cn-fhe-air. Strapable lor high or low power! Runs on
12 VDC or 120 VAC. Kit includes snazzy case, wh ip antenna, 120VAC
poweradapter- easy one evening assembly
FM-25, Syntllesized Stereo Transmrtter Kit ••• , ., •. •. . . . . . $129.95

Lower cost alternative to our high performance trans­
mners. Great value, easily tunable, funtobu ild,Manual
goes into great detail about antennas, range and FCC
rules. Harldy for sendirtg mcsc thru house and yard,
idaal lorschoot projects tee - yoo' it be amazed at the
excep1ional audio qualityl Runs on 9V battery or 5 to
15VDC.Add matching case and whip antenna set for nice 'pro' look
FM·l0A, TunableFMStereoTransmitter KR. .. . . . . . •••••••. •S34.95
CFM, Matching Case and Antenna Set . .. .. . . . . .. ••••••. . •$14.95
FMAC 12VoR DC Wall Plu Ada ter. $9.95

~~ ' ''' nusceio 100' <i9"", boo" P"W" "P" 1watt
over a freq range of 100 KHz to over 1000 MHzl Use

as a tab amp lor slgflal generators, plus many foreign users employ the
LPA·lI0 boost the power of the<r FM transmitters, providirtg radio ser­
vice through anentlre town,Runs on 12 VDC. For a neat linished look.
add the nice malchiflg case set. Outdoor unit attaches right at the
aoteona lor best Signal , receiving or transmitting. weanerprcot too!
LPA-I , Power Boostef Ampl ~ier KR, .• . . . . . ............•• 539.95
CLPA, Matching Case Set for LPA·I KR . . . . . . . . . . . . . . . . . . •$14.95
LPA-1WT, Ful ~ Wired LPA-1 wRh Case $99.95
FMBA·1. Ouldoot Mast Mounl Version0' LPA·1 $59.95

For maximum pe~an~, a ga: anten~a is need:d m
Choose cor I'!lry popular di~e kit or the Comet, atactory l1:iIJ
made 5Ill wave eceeer modet with 3.4 dB gain. Both
work great with any FM receiver or transmitter, 1 1~

TM-1 00, FM A ~len na KR•. . . . . . . . . . . . . . . . . . $39.95 ~
FMA·200. Vertical Anten na .••• •• •.. ••••••. $1 14.95

. ,
'-".''''- ''''''''

Operates in standard AM broad­
cast band. Pro version, AM·25, is synthesized for sta­
ble. no-drift frequency and is Salable forh~h power
outpull\tlere regulationsallow, typica l range of 1·2
miles. Entry·level AM·1 ls tunable, runs FCC maximum
100 mW, rarlge 1/4 miHl. Bottl accept fine·levef inputs
from tape decks, CD players or mike mixers, run on 12
\'Otts DC. Pro AM·25 includes AC power adapter,
matchirtg case and bottom kladedwire antenna. Emry­
level AM·l hasanavailable matchtng case and knob
set that dresses upthe unit. Great sound, easy to build
. yoo can be on the air in an llVOOingl
AM-25, Professional AMTransmitter KiL •••• $129.95
AM-1, Entry level AMRadioTransmillerKR $19.95
CAM Matchin Case Set lorAM·1 $14.95

Doppler Direction Finder

CCD Video
Cameras

Wireless RF Data Link Modules
RFlink boards are perfect for any wireess contr~ applicat~; alarms.data
transmission, electronic moniloring...yoo name it Very stable SAWresonator
tranSl1l1tter. crystal controlled recerser. no frequency dntl! Rangeup to 500
est license nee 433 MHz MM, Encoder/decoder units have 12bit Ho/lek
HT-12 series chips allowing multipie units all individually adcressabe. see
I'fflO SIte for full details. Super smalt Size - that's a quarter IfIthe pcture' Run
on 3·12 VDC,Fully wired and tested, ready 10 go and easy touse!
RX-433 Data Reee iver. ~ $16.95 TX433 Oata Transmiller H $14,95
RXD-433 ReceiverlDecoder $21.95 TXE433 TransmrtterlEncoder"'H$19.95

World's Smallest TV Transmitters

~ : I'
Top quaiity Japanese Class 'A" ~
CCD array, war440 line line resolution, not the oft-spec
arrays that are found on many other cameras,DorI't be
fooled by the cheap CMOSsingle chipcameras wtl ich have
112!tMl resolution, 1/4 the light sensitivity and drawover
twice !he currentl The ~ack &whitemodelsare also super
IR(tntra-Red) sensitive.Add our invisible tome eye. tR·1
illuminator k~ 10 see in the darj(! Color camera has Auto
gain, wh~e balance. Back Light Cornpensa1ion and DSPt
AYailable with Wide·angle (80") OJ superslim Pln'OOHl style
iens Runon 9VDC, standard 1volt p-p 'lideo. Use our
transmitters lor wireless transmission toTV set, or add our
18-1 Interface board kil for super easy direct wire t ook-up to
any Video monilor. YCR or TV wilhAN input, Fulty assem­
bled, with pre-wired connector.
ceCWA-2, B&Wceo camera, wide--angle tens .. . . . $69.95
CCOPH-2, B&W ceD Camera, slim iii pi !'Joh~e lens.. $69.95
CCDCC· t, ColotCCOCamela, widHngle lens ••• •$1 29.95
IR·l, IR Illuminator KRlot B&Wcameras ••. . . . . . . . $24.95
111--1, Interlace Board Kit . .. .. . . •••••••••. . . . . . . $14.95

Imagine the funof tuning into aircratl a hundred miles away, the local ~iceIlire oepa rer eot. hamoperators, or how
about Raoio Moscow or the BBCin l ondon? Now imagine doing ltIis on a little radio you tluill yoorseff - in justan
evenlngl These popular little recewers are the nuts for catching all the action on the local ham, ascraft, standard FM
broadcast radio, shortwave Of WWV National Time Standard radio bands. Pick the rereiver of your choice, each easy
to tlu lld, sensitive receiver has plenty 01crystal clearaooKllo drive any speaker or earphone.Easy one evening
asserOOy, run on 9 vott battery, all have sqllelch except for shortwave and FMbroadcast receiver Which bas scocam­
er output lor hoolH~ toour SCA scepter The SCA·1wili luOO in commercial·free rrosc and other 'hid~ ' specal
services wtIOO connected to FMreceiver. Add our snazzy matching case and knob set for that smart finished lookl
AR·1, Airband 108-136 MHz KR. ••• . ... . . . . . . . . . $29,95 FR-6, 6Meter FM HamBand KR $34.95
HFRC·1, WKV 1G MHz(crystal controlled) KR $34.95 FR·l0, 1G Meter FMHam Band Kit. $34.95
FR·1, FMBroadcast Band 83-102 MHz KR $24.95 FR·146, 2 Meter Fill HamBand Kit. $34.95
SR·I , Shortwave 4-1 1MHz Band Kit •. . . . . . . . . . . $29.95 FR·220, 2211 MHz Fill Ham Band KR $34.95
SCA·1SCA Sobtarriel Adapter kil for FM radio .. .. $27.95 llIatchin Case Set s cn lorwhich kR $14.95

PIC-Pro Pic Chip Programmer

~. '.".. . .••• ] W, cenuemthe 'Cubes'.... Perfect video transmission from a trans-
. . ' . ' " miller yoo can hide under a quarter and only as thick as a stack of
. • ' four pennes • that'sa nickel In the pICture !Tran smits color or S&W

" with fantastK; quality - almost like a direct wired conooction 10 any
. ... .. .'. . '•. '" TV tuned tocable channel 59.Crystal controtied lor no frequency

drift wrlh performance that equals models that cost hUndre<1s more! Basic 2{) mWmodel transmils~ to 300' while
the hjgh power 100 mWunit goes up to 1/4mile,Their very light \veigh! and size make tIlemideal !Of balloon and
rocket launches, RIC models, robots · you name itl Units run on 9 volts and hook-up to mosl any CCD camera or
standard video source. In fact. all 01 our cameras hal'!l boon tested to mateperfectly with ocr Cubes and work great.
Fulty assemblec!' just hook:up power and you're on !he air! One cusjomer even put one on ~is I
e-2000 BaS IC Video Transmllter H..$89,95 C·2001 HI h~er VideaTransmitter 179.95

Sorry, no tech info, or order status at 800 number

For Technical Info, Order Status
Call Factory direct: 716-924-4560

RAMSEY ELECTRONICS, INC.
793Canning Parkway Victor, NY 14564

See our complete catalog and order
on-line with our secure server at:

www.ramseyelectronics.com

i~i Ifiii
ORO fRING INFO, Satisfact.... Guaranlaec:l Examine for 10 day" ~

001 pleased. rerumOn original form tor reluod Add $6.95 for shiP­
ping , handH"9 al'ld ios~'ance Oroers under $20, add $3 .00,NYlas<·
dams add 7'lO sales lax. Sooy,00 COOs, Fore 9" oroers, add 2!J'I.
fo' surace ma~ oruse oredlt card and specify sh'ppiog meti'Qd.
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on shortwave station \VWCR
5070. out of Na..hville. Sure.
I'll be a guest. I enjoy being
o n shows whe re I can talk
about the excitement and ad­
venture that amateur radio
can provide .

The show is on fro m II to
12 Saturday nights (EST). so
they called me at I I and lli s­
rcncd to the two hosts. Stan
Oloc hwoszcz t\2AYJ and
Mark Emanue le i\'2CBO,
waiting to be introduced. In­
stead. they joked with each
other. about things of little
possible interest to any listen­
ers. After 15 minutes of this,
there was a com mercia l break
and then they introduced me,
bu t I had a hard lime gelling
anything in between their in­
terruptions. T he n came an ­
other commercial break, after
which they o pe ned the phone
for callers to as k q uestions. A
few minutes later. the program
was over. What a ridiculous
waste of time!

I called the producer and
told him what I thought of his
host s. and in particular Stan .
who ju..t didn' t seem to be
able to shut up.

A few days later the pro ­
ducer call ed and asked if I' d
come hack on the ne xt Satur­
day night if I could he my
own host and ru n the show.
Well. okay. I'll give it a try.
He fax ed me an o utline of the
topics he suggested I cover. It
looked good to me.

At 11 1 was on the phone
again. ready to go. But in­
stead. there were Stan and
Mark. talking about their RVs
for fifteen min utes. Then . af­
ter a few commerci als. Stan

radio in the year 2020 . Will
we have any new modes by
then? More ham satellites?
Ties wi th the Internet'? Will
we still need DXpcditions'?
Will we even have amateur
radio?

Are there any new technolo­
gies wc can help pioneer?

While I expec t to see less
and less commercial (and
mili tary ) interest in the HF
spectrum. I'll be surprised if
we ' re not sq ueezed out of our
microwave bands. Between
fiber optic systems and satel­
lites. the commercial world is
trying to cope wit h the ever
increasing need for commu­
nication bandwidth .

It started wit h smoke sig­
nals , then Hashing lights and
the Po ny Express . The n came
the telegraph and radio ­
starling with spark. Nov.'
we ' re sendi ng TV over the
Internet!

What bands do you think
we' ll st ill have by 2020. and
what modes will we be using '?

Since amateur radio is no
longer of the slightest interest
to the mili tary. either as a
source of operators or techni­
cians. or even as a way to re­
serve freq uencies for use in
time o f war, we've lost a
powerful all y. while gaining
no friend s.

Let 's sec what you can come
up with. Yes. please include a
disk copy.

'\Iessing with
the Green Man

The success of my guesting
on the Coast To Coast AM
show (the old Art Bell
W60BB show). got me a call
from the producer of a show

We' ve put up some bam
satellites. but we haven ' , gone
very far with thai tec hnology.
so nor much has come of it.
We tried fast- and slow-scan
TV. hut we ran into the same
problem as commercial TV
- a lack of interesting pro­
gramming. How man y Play­
boy pictures do you wa nt 10
watc h slow ly scroll dow n
your screen?

In the early 1970s. 2m
came alive when NBFM and
repeaters got go ing. O Uf re­
peater technology soon at­
tractcd the interest o f Motorola
and GE. bringi ng the public
cell phones. which arc now
slowly frying the brains of
people all around the world .

Computers. first introduced
in 1975. had us sending
packet messages. and making
RTTY possible without hav­
ing to get an obsolete Teletype
mach ine.

The almost total dcstruc­
tion o f the American ham in­
dustry and most o f the school
rad io cl ubs by the ARRL''i so­
called Incentive Liccn.. ing di­
saster in the mid-'6(h, rna)'
help explain why the de ve l­
opment of new commu nica­
tions technologies by ha ms
has gone almost no....he re in
the la..t 25 years. Inventing
and pioneering are you ng
man '.. ga mes, and o ur source
o f young hams, the school ra­
dio clubs. were killed off by
the League. Thanks.

I' ve d iscussed several nee..
techno logies in my columns
which could be very pro fit­
ab ly developed, but I haven 't
seen sig ns o f any readers
picki ng up the ball on them.

;\tired

Some of us arc mired in the
past. most are mired in the
present. and a few raise their
mental eyes. loo kin g <I t the
future. \Vhich explains why
so few people have been able
to tak e advantage of the op­
pon unit ies that the future has
o ffered .

We've been through some
major rcchnologjcal changes
in am..atcur radio. In the 1920s.
we wen t from spark to CWo
with the "S park Forever"
group fighting change to the
last d itch. Then carne the
change from ~10PA to crystal
control in the early 19 30s. On
VHF. we went from super­
regenerati ve receive rs to su­
pcrhcts. and frOI11 mod ulated
oscillators to crysta l control
in th e 1940s. Old -timers
arou nd Broo klyn still rcmcm ­
her Oscar W2KU 's half-kilo­
walt modu lated osc illator.
whi ch took up a large pari of
the 2m hand in the late '-J.Os.

In the .50s. we had the
SSB/A~l baltic. with W20Y
making a memorable nu i­
sance of himself fi ghting
SSB. RTIY made it to the HF
bands. despite every di rty
trick the ARRL could think of
to stop it. T hey were afraid
that RTIY would obsolete
thei r National Traffi c Sy..ter n
(NTS ). which had hundreds
o f amateurs spe ndi ng thei r
eve nings relayi ng thousands
o f inconseque ntial rues..ages
by CW around the country,
making like Western Unio n
offices. Well. that was the ba­
sis for the American Radio
Relay League - relayi ng.
Will someone check QST and
sec if the Brass Pounder 's 2020?
League is st ill in o peration?
Ma ybe one of you historians Blo w the dust off your
wi ll write an article about the word processor and let 's sec
NTS and BPI.. what you predict for amateur
4 73 Amateur Radio Today· November 2000
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Radio Scanners

Communications Electronics Inc,
Emergency Operations Center

e-mail: cei@Usascan.com
www.usascan.com

PO Box 1045, Ann A!bor, Michigan 48106-1045USA
For information cal l 734·996·8888 or FAX 734·663·8888

RELM®RH256N-A TransceiverlSPECIAL
Mfg, suggested ~st price$460.OOISpecial $284.95
Size: 6-112' Wide x 1D-3/4' Deep 12-314" High
Frequency Corerage: 144.000-1 14.000 MHz.
Now...everyone can have thei rown AELMtwo·way lransceiver

and stay in touch with their department. The RElM AH256Nis a
powerful 25 Wall stalllling Iranscever that is petect tor law
enfOl'Cement, lire snd urban search and rescce agencies. The
AH256Nisprograrrmabfe 'or up to sixteen differem frequencies
wllh selectable CTCSS tones on each cnaroet. Also includes
sirllllex aoo repeater capabllity. scan delay and tsre-out timer,
Built~n priofity scanner is selectal»e from the slope--front panel,
Whoo you order the AH256N from CEt, yoo'N get a comp lete
package deafincluding microphone, vehicle moUf1ting bracket,DC
powercords and AEl M'stwo year tiJfitedwarranty,Youcan also
use ee AH256Nas abase stationayouorder our22 amp 12Volt
DC power svpply pari *?S26KXfor $94.95and $.25.00 shipp4ng
VHFlranSllll ttJn9 antenna W1ltl Pl259 connector pari ' ANTK is
$29,95. Prograrrrning Instructionspart ' Pt256 is $19.00.

( Buy with confidence)
It'seasy 10 order from us. Mail orders to: cornmunK:ations

Electronics tnc., P.O. Box 1045, Ann Albor, Michigan 48106
USA.Add S20.00 per weather stationorradioproduct for UPS
ground shipping, handling and insurance to the continental
USA unless otherwise stated. Add $13,00 shipping tor atl
accessores and publications. Add $13.00 shipplng per an­
tenna. For Canada, Puerto R~, Hawaii,Ataska,Guam, P.O,
Box or APOIFPO c\etiveIY. stlipping charges are two times
continental US rates, Michigan residentsadd slate sa les tax.
No COD's. Satisfaction quarerueed or return item n unused
cond"klo in originatpackaging withn 6\ days for ref\Xld, less
stlipping charges. 10% surchargefornet10 bil ling toqualited
accounts. All sa les are subject to avaifability. acceptance and
ver~ icaHon , Prices. terms and specif ications are subject to
change without notice, We welcome your Discover, Visa,
American Express, MasterCard, IMPAC or Eurocard. can
anyt ime 1..s00·U5A·SCANOf 800-872·722610 order toll·free,
Call734·996·88B8 ff outs ideCanada orthe USA. FAX anytime,
dial 734·66J.8888, Oealer and international inquiries invrted.
Order from Communications Electronics Inc. foday and save,
_ _ _ Nr~_ "''''7020>13 ''''''''~_~ ...
For credit card orders call
1-80o-USA-5CAN

)WXNHF/CB Radios
Have fun and use our CB, shortwave and commercial radios to
keep in touch with the wand, friends and family.
Cobra 148GTL·A3sse CB/SPECIAl $1 14.95
Ma~on HCB40WX handheld CB With 10 weattler ch $69,95
Davis 744OCS·Acerrcete weather stauoo $4 19.~

AElMSMV4099W-A40 watt VHF mobile transceiver ..$:)49.95
UnidenGRANTXl·A ssa CBMobI le $124.95
SangeanATS909·Ashortwave receiver $229.95
SangeanATS818CS·A shortwave receiver $199.95
Sangean ATS404·Ashortwave receiver $79,95

ITrunkTracking Radio I I I
* -:'::"==11"' ~) ~.. - .~F::= "":""NlI77- " AORa2OQB·A ..idebllnd handIiekI 5CaoroerlS P€CIAL $519.95

ISAVE $75 I A0R50000. 3-Awideband COO1municalions 'eceiv ,$2,069,95

__.BC245XL:T AOR3000A·A .,""'''' ....."". ~_I""'AL 0""
"' , ...'" AOR ARl680 MdOOand hardheld scanner wi quick thargEt .$209.95I Sa•• $75 whon Y'lU purchase \'O'J' 8earca124SXLThardleld scsroer I gearcat 895XLT·A, 1300 cI\.TrunkTrackar lIasa scame' ......S19495

d~ec1 ly fromCorrm.nJcalions Electrooics Inc .PO Box 1045, MnAroor Bearc:II11OXLT Rel erve yOur1 now II trttp:lJwwvl.o.osascen.com

I "II 48100 USA. T. 11lIII>oIw lIfders ilCCopIed. Cal I-llOO-US....·SCAN I Bearcat zac,T·A100 ch base AMlFMlSAMEWX alert ,.....$169,95
M""lion 0/19/ CEil t ERMS:Good onlt n USA& Canada , cn~ one Bea!l:a1248CLT·A50 en.base AMlFMIwoolhef alert &arY1er $~,95

'"co= ,:,:,<1e,::N"..:r="=-and: .:.""::,ed~ _ Bearcat 245XLT·A 300 chanJIEII TrunkTracker IIscanner $269,95

Bearcat®245XLT-A TrunkTracker Bea!l:aISportcat200 aJpIla haMheid sports scanner , $174,95Bearcal Sportcat 1808 hanclleld sports SCill1fW .. ,.. , , $149,95
MfoH' suggested list price$429,951CEI price $269.95 seercet eoXl T·-'3 50ChaM",hanclleid scarner $104.95
3 Ctlannels ' 10 banks' Trunk Scan and Scan Lists Bearcal60Xln ·A:Kl chama! hanclleld scamer ,., , $711,95
Trunk Lockout - Trunk Delay' Cloning Capability aearca BCT7·A nforma1ion mobile SCifVl8f ••,••••••••, $149,95
10 Priority Ctlannels ' Programmed Service Search ICOM ICR8500-A2 wideband communications rOlC(lilter $1.4711.95
Size: 2-1 12' Widl . 1-314' Deep x6' High ICOM PCA10CJ0.A2 cOfllpllter communk:a1ioos scanner .. , $329,95
FfIQ/I8I1CYCqvgr~: ICOM iCA7S·A2communicaboos recf!iver , , , $664 ,95
29 ,1XIO-S4 ,000 Wiz" 108·174 MHz.. 400·512 MHz.• 806-$23995 MH I . ICOM RIo-A2 handr.eld widebafld rommunicaboos r9CilfVer S28995
849 012s---asa995 MHr .8940125·958000 MHl

Ournew BearcatTrunkTracker BC245XLT, is the world's
first ~anner designed to track Motorola Type I, Type II,
Hybnd, SMARTNET, PRIVACY PLUSand EDACS®analog
trunking systems 0f'I any band. Now, tallow UHF High Band,
UHF 800/900 MHz trunked publ ic safety and public service
systems just as if conventional two·way commurlca.tions
were used. Our scanner oilers many new benelits such as
Multi-Track - Trackmorethan onetrunkingsystem atatime
and scan conventional and tlU1kedsystemsat jhesemetme.
300 Ctlennels - Program one frequercy inlo each channel,
12 Bands, 10 Banks - Irx:ludes 12 berds, with Ai rcraft and
800 MHz, 10 banks with 30 channels each-are uselul for
storing similarfrequerdestomaintainfasterscanning cycles
or ferstoring all the frequencies ofa trunked system. Smart
Scanner - Automatically program yoor BC245XLT with all
the trequercies andtrunkingtalkgroups foryourlocalarea by
accessing theBearcat naUonal database wilhyOlJrPC. IIyOlJ
do not have a PC simply use an eXlemai modem. Turbo
Search - Increases the search speed to 300 steps per
secondMIenmon~oring frequency bar.ds w~h 5KHz. steps.
10Priority ch enners - You can assi~ one priority channel
ineachbank.Assigning aprioritychannel allows youtokeep
track of actIVity 00 yOlJrmost importantchannelswill ie mort­
toring other channels for transmissions. Prllprogrammed
Service (SVC) Search - Allows you 10 toggle through
preprogrammedpolice,fire/emergency,railroad,aircraft,mao
nne, and weather frequencies. Unique Data Skip - Allows
your scanner to skip unwanted data transmissions and reo
duces unwanted birdies. Memory Backup - ~ the battery
complelely discharges or il power is disconnected, the fre­
quencies programmed in your scannerare reta oeo in
memory.Manual Channel Access -Go directly to any
charnel, LCDBackLight - AnLCDlight remains on
for 15 seconds when the back light key is pressed.
Aulollght - Automatically turns the backlii]1f 00
wtlen yourscannerstops on atransmission. Battery
Save - jn manual mode, the BC245XLT automati­
cally reduces ~s pcwerreqnrements 10eneno the
battery's charge. Attenuator - Reduces the sig­
nal strength 10help prevent signal overload.The
BC245XLT also works as a cooventiooal scan­
ner.Now it'seasytecontinuously mentor many
radio corversatcoseven thoughthe message
is sw~chi n g frequercies. The BC245XLT
comes wiltl AC adapter, one rechargeable
long IWeni-ead balteIY pack.be~ dip, fle ldble
rubber enema, earphone, RS232Ccable,
Trunk Tracker frequency gLide, owners
manualand one year lim~ed Uniden warranty. Not
compatible with AGEIS, ASTRO, ESAS or LTR systems.
Hearmore action on your radioscannertoday. Call CEI today
at 1·800·USA-SCANtoorder yourBC245XLTradiosceroer.

I

,.

• COMMUNICATIONS
ELECTRONICS INC.

Order on-line andget big sailings
TakeadvantageofCommunicationsElectronics
special savings when you enter your order di­
rectly on the internet. Visit eEl at http://
www.usascan.com.and dickon ·CEINews·to
getyour big eElE·Valuesavings.Resellers, get
extra specialpricing whenyou fax yoursales lax
lcense 10 GEl al +1·734-663-8888.
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18,000. That's just a bit more than 33.000 up­
grades.

Maia notes mattne increase in these two li­
cense classes is a direct result of the elimination
of the 13- and 20-word-per.minule Morse lests .
It has also resulted in a diminished number of
hams holding the Tech Plus and Advanced class
tickets.

Thank.s to W5YI. via Newsline. Bill Pasternak
WA6ITF, editor.

The Internet:
WWWnotWW

Only one in 20 people around the world are
online, and close 10 60 percent otintemet users
live in North Amerce. This. even though the re­
gion accounts lor just live percent ottne world's
population. In Africa. there are a mere 14 million
phone lines. Thai is fewer than are found in
either Manhattan or Tokyo.

But even in North America, the Intemel is net
within the reach of everyone. The research firm
Jupiter Commun ications , lnc.. says there are
yawning Internet-use gaps in the U.S. between
high·income and low-income households, ethnic
groups, and age groups. According to Jupiter,
sixty percent more wh ite households in the U.S.
are online than African -American hou seholds ,
and the elderly account lor only sixteen percent
of the country's Internet-user community.

While man y of these gaps are expected to
close in a lewyears. Internet content is sli lilikely
to target well-heeled, well-educated, and mostly
English speakers, because 01advertis ing and
e-commerce.

Thanks to Internet Futures newsletter, via
Newsnne. Bill Pasternak WA6ITF, editor.

Sub Standard
The Port CityARC, located in Portsmouth NH,

set up a ham radio station on the USS Albacore
on Saturday, July 15th, and Sunday. July 16th,
to join more than 50others on militaryships now
set up as museums in a ham-radio operation
dubbed Ihe ~Museum Ship Special Event "

This event was to commemorate those men
andwomen who operated radios in the maritime
service. as well as the maritime servce in gen­
eral. As noted. the Port City ARC operated a sta­
tion cnboaro the USS Albacore. reviving her
memory and honoring ail ihose who worked and
served on this experimental submarine. In tact.
the USS Albacore is a National Historic land­
mark, as well as a HistoricMechanical Engineer·
ing landmark. Visitors to the Port 01Portsmouth
Maritime Museum and Albacore Park during
those two days were able to observe the ham
radio operators as they worked with both voice
and Morse Code.

A few familiar names among the armada of
ships were:

• Submarines - USS Pampanito,USS Torsk.
USS Croaker, USS Cod,USS Requin,USS Cav­
aI/a, and USS Drum(where WayneGreen served
during WWll).

• Destroyers - USS The Sullivans,USS Kidd,
USS Laffey. USS Slater, HMCS Haida.

.. Cruisers - USS Salem. USS Little Rock,
HMS Belfas t.

• Batlfeships - USS Massachusetts, USS
North Carolina, USS Alabama. USS Texas.

• Aircraft carriers - USS Yorktown, USS Lex­
ington. USS Hornet.
. In addition, hams set up stations in and on
museums associated with victory ships and
freighters, frigates. mine sweepers and mine
layers, lightships, sternwheerers. and even a
salvage lug.

These ships are located throughout theUnited
States as well as in other countries, including
Canada, England, The Netherlands, Denmark,
Sweden, Finland, and Germany.

Ham radio operators around the world earned
certificates and awards by making contact wilh
the highest number of mese ships during that
weekend. In addition, hams as well asshortwave
listeners were able to request commemoralive
QSl cards from individual ships. All in all, Ihis
special event set a standard that future similar
ones will be hard-pressed 10 meet.

The chief organizer of this event was the USS
$a lem Radio Club in QUincy MA, They operated
with the distinguished callsign K1USN.

For extensive details about the Museum Ship
Special Event amateur radio operatioo, see the
Web site at [www.ziplink.neV-rcaUsalem), For
information about the Port City ARC and its ac­
t ivit ies, check out the club 's Web site at
(www,qsl.neVpcarcl] or call (603) 427-1 377,

Thanks to Daniel Sawyer W1PIE and the Port
City (Portsmouth NH) ARC.

Motorola to Destroy
Iridium Satellites

Now there's word that the bankrupt Iridium
satellite communications system will be de-or­
bited and permitted to burn up in the Earth's at­
mosph ere .Th is as Motorola announcesplans to
begin the destruction of its failed commercial
satell ite telephone system.

According to news reports, controllers may
have already been given the go ahead to begin
the de-orb it ing process for the stxty -plua
microsats . The exact timetable for the destruc­
tion of all of the tiny birds should be announced
soon (if not already).

Continued on page 58

<,,

Ph oto A. The lO-m('ter beam It '( /S erected near the submarine.
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Photo /I. Pall! Schreier MIMI operated from the sub's radio
room, Ill' and[our other dub members worked the two -do)' t'l"ent
to rack lip ·143 contacts III/Jer the club call W/n ·QM.



FJ T
MFJ-989C Legal Limit Antenna Tuner
MFJ uses super heavy duty components to make the world's finest lega/limit tuner

---
MFJ Air('ore"" Roller tnauaor
gives high-Q, low loss, high cffi­
ctency and high power handling.

1\1FJ's exclusive Self­
Resonance Killer' Mkeeps dam­
aging self-resonances away frum
your operating frequency.

Large, se lf-c leaning wiping
contact gives good low-resistance
connection. Solid 114 inch brass
shaft, self-align hearings give
smooth non-binding rotation.
MFJ /Vo Mutter What'" warranty

I\IFJ will repair or replace
your MFJ-989C (at our option)
no mailer what for one year.

MFJ-9l!9C$3599 5 Needle SWRIWattmctcr.
massive transmitt ing
variable capacitors,

ceramic antenna switch, built-in
du mmy load, TrueCl/rrenl™
Balun, scralch-p roof Lexan front
panel -- all in a sleek compact
cabinet (lO'I.Wx4 'hHxI5D in).

shortwave . - nearly
any antenna. Use
coax, random wire or
balanced lines.

\'011 gel everything you've
ever wanted in a high power. full
featured antcnna tuner -- widest
matching range. lighted Cross-

1I-IF1 uses super heal}' dut)'
components -- rolfer inductor;
variable {'upacitors, antenna
switch and halull - to build the
world 's most popular high
power antellna tuner:

The rugged world famous
MFJ·989C handles 3 KW PEP
SSB amplifier input power (1500
Watts PEP SSB output power).
Covers 1.8 to 30 MHz, includ­
ing MARS and WARe bands .

MFJ's AirCore™ roller induct­
or, new gear-driven turns count­
er and weighted spinner knob
gives you exact inductance con­
trol for absolute minimum SWR.

You can match dipoles, verti­
cals, inve rted vccs, random

wires, beams, mobile whips,

More hams use MFJ tuners than all other tuners in the world!

MFJ-931
'8995

- . - .- ..
-"'" $ • •-

MFJ.986 Two knob Dlffereltllal-r fM MFJ.949E de'uxe 300 Watt Tuner MFJ-16010 random wire Tuner
store hams Operate all bands anywhere ~

lise MFJ-949s with MFl's reversible L-network. ~
than any other Turns random wire into powerful MFJ-16010
antenna wner in transmitting antcnna. 1.8-30 Mllz. '4995
the \mr!J.' Handles \1 FJ -949E 200 Walls PEP. Tiny 2x3x4 in.
300 Wa~ts. Full .I: Rto)3?, .~Hz ;14995 MFJ-906/~36 Meter Tunen

MFJ-986 ~overage, 48 position Z'!'u.\I(m4s:" \I FJ -906 has light- ""'_,_ '.
Two knob tuning (differential '32995 inductor, 1000 Volt tumng capacnors. f ull ed Cross-Needle SWR! \i.:"_ .:~' ~:.;.'0

~apacitor and AirCore..... ! oller . size peak/average ~ighted Cross-~eedle SWR! wattmeter, bypass switch w","Ihd_ '_1 ",---

inductor) m~~es tunmg foolproof and easier Wattmeter, R poslIIon ~ntenna SWItch, dummy Hand les 100 W FM, 200W SSB. ~7F~
than ever. G ives minimum SWR at only one load, QRlLI-hee Prell/ne™, scratch proof i\-1F.J-903, $49,95, Like MFJ-906 , 7'

selling. Handles 3 KW PEP SSB amplifier Lexan front panel. 3'hHxlO' /.Wx7D inches. less SWR/Wattmeter. bypass swi tch.
input power (1.5 KW output). Gear-driven .\1FJ-948, $129.95, Economy version of\1 FJ- MFJ-92I/924 VH,/UH'Tuners
turns counter, lighted peak/avcrage Cross- 949E, less dummy load, Lexan front panel. M FJ-921 covers 2 ~ _ .~. .b~1
Needle SWR/Wattmcter, antenna switch,. MFJI.94IE super YCI'ue Tuner Meters/220 Mllz. ~ , ~ 'QA
balun. 1.8 to 30 MHz, lO' I.Wx4 'I,Hx 15 tn. The mostfar t\1FJ-924 covers 440 -=--'-""C'-";i~~~'"
MFJ-962D compad Tuner lor Amps your /II01"Y! MHz. Swk/wattmetcr. 8x2 '/'x3 MFJ-921 or

. h S ' 12k b tuni MFJ-'l24Handles 300 Watts me cs. Imp e .- no tunmg '6995
PEP, covers 1.8-30 MFJ-94IE for mobile or base.
MHz, lighted Cross-Needle SWR/ ;12995 MFJ-9,22 J44/~OMHz ,Tu,ner .
Wattmeter, 8 position antenna unra uoy 4x2' /,xl /. inch '1I1.:a
switch, 4: I balun, 1000 vo lt capacitors, , tuner covers VI IF 136- 175 MH z
Lexan front panel. Sieck 1O'/'\Vx2 '/,Hx7D Ill. and UHF 420-460 MHz. SWRI .... .
MFJ-945E HF+6Meter mo.i,. Tuner wattmeter reads 60!l 50 Watts. ~9li

Extends your mobile MFJI·931 a~cla'RF Ground
antenna bandwidth so C reates artificial RF ground.
you don 't have to stop, Also electrically plac.es a
go outside and adjust your antcn- '~:il/s far away R~ ground ~Ircet-
na. Tiny 8x2x6 in. Lighted Cross- ly at your rig by nmmg
Needle SWR/Watlmeter. Lamp and bypass out re~ctanc.e <;,f connect -
switches. Covers 1.8-30 MHz and 6 Meters. mg wire. Eliminates RF hoi sp?ts,
300 Watts PEP. \l FJ-20, $4,95, mobile mount. RF feedback, TVI/RFL weak Sl,g-

•....fa,., /0 Tv nals caused by poor RF groundmg.
MFJ-971 po.tag e RP ner .I\IF,I-934. $169.95, Artificial ground/300

. Tunes coax, .balanccd Watt Tuner/Cross-Needle Sw k/waumetcr.
lines, random wire 1.8-30
MH z. Cross-Needle Meier. Free MF" Catalog
SWR, 30/300 or 6 Watt QRP \1f-} ,97 I •
ranges. Matches popular MFJ '9995

and N eare.\·( Dealer . , , 1100-647-1800
transceivers. Tiny 6x6'/,x2'/' inches. http://www.mJlenterprises.com

Superb Atrcore" Roller '~~9g5 MFJI-90IB smaUestV..... Tuner I Year No Maller What warranty ,30 day money
Inductor tuning. Covers 6 Meiers ,\ U 'J 's smallest (5x2x6 back guarantee (less s1h ) on orders from MFJ
thru 160 Meters! 300 Watts PEP SS B. Active in.) and most affordable ~l\-1FJ E NTERPRISES, INC.
true peak reading lighted Cross-Needle SWR wide runge 200 Watt PEP ME Box 494, Miss. State, MS 39762
wattmeter, QRA-f-Free PreTune''', antenna Versa tuner. Covers 1.8 to Mf'J-90IB ~62 ~ 323-5869; %-4 30~ST. Moo , _Fri .
switch, dummy load, 4:1 ba lun, Lcxan front 30 Mllz. Great for matching '7995 AX, \662) 323-6551, Add sIh

. '. I'''. ' Tech I elp: (662 \ 323-0549
panel. 3 L/ .Hx I0'1,Wx9'f,D inches. solid state ngs to meur amps, 1'1""'0> ,,\0 sp«,fl,,,,,,,,,, '"OJ"'" ", d " " f" 1<) lim MfJ f. ,ef'f"""" I. c,

A few more do llars steps you MFJ -962~;
up to a KW tuner for an amp later. '269
Handles 1.5 KW PEP SSB amplifier input
power (SOOW output). Ideal for Amcrirron's
AL-811 1I! AirCoreT

" ro ller inductor, gear­
driven turns counter, pk/avg ligh ted Cross­
Needle SWIVWattmeter, antenna switch, ba lun,
Lexan front, 1.8-30:vtllz. I0'/.x4 'h x 10'1. in.
MFJ-969 300W 1Io1ler1nductor1'uner



LETTERS
From the Ham Shack

G. William Forge)' K7KDV, Lynnwood
WA. I have been reading your m agaziners j

now for over 40 years. From CQ to 73 10

VlIFer to RYTE 10 KILOBAUD, an d like
that. You are therefo re in large pan respon­

sib !e for my technical education. had atti­
tude about gove rnment hoo udog gle s,
contempt for the ARRL "CW Forever" ani­
tude. and ten dency toward independent
thought. Thank you. I never took the time

10 similarly than k John Campbell and I re­

gret it. Thank fully. I did manage to let my

o ld frien d Don Stoner know how m uch I

had learned fro m hi m before he tripped off

this mortal coil. But I digress ...
It now seems thai abo ut 35 years after

most cognizant beings had concluded that
the ARRL "CW Forever" crowd were a
group of irrational, elitist spoilsports. the

FCC has finally come to the same conclu­

sion. And now. to m y everlasting amuse­

ment. 1 li nd that my despised Technician

Class ticket. obtained through a volunteer

examiner during my pre-1960 Navy days.

has metamorphosed into a General C lass by

act of God. Sorry. Act o f FCC. Kafka would

be so proud of me .

Don ' t get me wrong. I love CWo Some of

my best friends and rel atives use it. But. as

I told Stoller years ago. CW is like mallY

other perversions: Best practiced in the dark.

Alone .

It was wise o f the FCC an d ARRL to keep

me with my lowly Technici an Class tick et

from enjoying (i f that's the word) the HF

spectrum all these years. M y congen ital dis­

intere st in lea rn ing to copy CW at warp

speed is obviously a sign tha t I am unfit.

unclean. and perhaps 10 0 bruin-damaged to

he pe rmitted to pollute the precious H F ai r­

ways. I have had 10 console myse lf with the

lesser thri lis of designing and building com­

municauons equipment which ra nges in fre­

que ncy from 160 kHz to 24 C HI., digital
toys to enhance Illy Iimi ted intellect (rcmcm­

her the Cosmuc Elf"], and start a husiness or

two in my garage.

Imagi ne , if you will, how vastly d iffcrcnt

my mi serable, unpro ducti ve life might have

been had I hut accepted the wisdom of the

A RRL, huck led down. and "go t that ol d

code speed up:' He ll. I mig ht he. even now.

swishing my VFO across some 75 meier ne t

which dares to let peop le exp ress honest

differences of o pinion. Or argui ng en dlessly

aboutj us t who is actually "Oil" the net.
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I' ve seen the lig ht, Wayne . I swear that I
shall. now that the FCC has seen li t to grant

me this HF access in spite of my miserable

CW record, make every effort to alter my

behav ior. I sha ll ne ver again actually huild
Illy own equip ment. I will prattle endlessly

about the details of techno logy I clearly do

not unders tand. Preferab ly on some "old­

t im ers" net. I will s trive to convey to a ll and

sundry that L as a n FCC -certified H F op­

erator, am no w a mem be r o f that elite cadre

of hams w ho knew what it was like in the

"old days : ' Yo u know. Back when ALL

hams were true techno logy experts. When

ALL hams could copy 25 wpm. Thro ug h

summer stat ic. U phi 11. Both ways. Through

two fee t of snow. Sigh . ..

How lm lss peop le like K ICLL, W l OO P,

\VI FZJ, K20R S and W6TNS . They have

been. through your magazines (and o thers,

I admit ill. my teachers an d mentors.

My interest ill ama teur radio dates to 194 8

when I firs t bui lt a rad io using a ~IELO­

M IT E ra d io crystal gle ane d fro m the

microty pe in the back o f a Roy's Life maga­

zine. Si nce that time. I have watched as tech­

no logy that can on ly be described as magic

(Clark's Law) has been incorporated into

everyday li fe . I've even contributed my

share to th at trend through my years as a

designer. And. like you, I have railed at the

idiocy of an entrenched und foo lhardy group

o f e litists w ho ha ve, thro ug h their intransi­

gent and selfish insistence that high-speed

CW he used as a cri terion to obtain a "rea l"

ham tic ket, killed the hobby that I' ve lo ved
all my li fe,

The move to de-emphasize CW as a fil­

ter into ha m rad io is ce rtainly long overdue.

AmI. al th ough I hope no t, probabl y too late.

Keep u p the good fig ht. Wayne. We need

you NOW more than ever.

Kenneth E. St one W7GFH, C herryvale

KS, I read with interes t the "Cold Fusion.

Hoi Specu lat ion" food fo r thought article
in the August issue of 73, an d I have given

it m uch thought. My first impression was

that it was a misplaced April art icle. My ne xt

thought was wondering if the author put

more k now ledge into his consu ltation wi th

ph ysic is ts and chemists than the article in­
dicated about his knowledge of physiol ogy
and metabo lism.

The rel ation between work and food me­

tabnlism has been ve ry thoroughly studied

for generations from m any aspects. There

are no m agic or m ystery energies involved .

It is like all o ther e nergy balances ­
straightforward a nd unambiguous. Consider
the " horse sense" item. I don' t have the ex­

act fi gures for the horse, but a couple of

ways of loo king at it show how wrong the

author is. II has been determi ned that a sol­
dier doing jungle marching wi ll use or ex ­

pend about 0 .1 Kc at per kg pe r minute. The

horse is certainly as efficient as the soldier.
and likely more so, so the ty pical riding

ho rse of flOO kg would e xpend about 3600
Kcal per hour. That is equivalent to mctabo­
lizi ug o nly 32 oz of carbohydrates and pro­

te in or 14 oz of fat per hour. Looking at it
a nother way. suppose the ho rse were ex ­

pe nding energy at the rate of o ne horse­
power (what else'?), That is eq uivale nt to 640

Kcal pe r ho ur. That can he obtained fro m

5.6 oz per hour of curbs o r protein or 2.5 oz

of fat pe r hour. It has been fo und from ac­
tua l m ea sure me nts that optimally loaded

muscle is 25 10 30 percent effic ient. about
the same as a gaso line e ngine. A t 25% cffi ­
cicncy the horse wou ld require 22.6 oz . per

hou r of curbs or protein . This is pretty

darned close to the soldier way of looking

at the problem. Th is kind of problem is old
ha l and there just aren ' t any mysteries in it!

Beware of "horse sense"!
T he energy In climh stairs has becnlaho­

ratory-mcasurcd. For me 10 climh 2.6mcters
would require me to metabolize 2.88 Kcal
or 1.39 grams of carbohydrate. My increase

in po te n tia l energy at the ne w altitude
amounts to 0.49 Kca l. T his works out fo r

me to he 170/( effici ent. T his answer is cer­
ta inly wi th in reason consi dering optimally

loaded muscle m ay he only 25 % efficient.

No mysteries!

As for the bi rds. they don't Ily all those

miles on a handful of h ugs. T hey store up

plenty offat. and fat has esse ntially the same
fuel value as gaso li ne or diesel. There are

no mysterious energies invol ved. It is a fad
that the ox idation o f a fuel. such as a carbo­

hydrate, to carbon dioxide and water yields
exactly the same amo unt o f energy no mat ­

ter whether the ox idation takes place in a
fl ame or s lowly in animal metabolism.

As for cold fus ion, it seems 110 one knows

whether it docs or doe sn't work. W hatever the
end results. there will not he any mystery to
it.

Continued on puye 58
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Hamtronics has the world 's most
ccmpiete line of modules lo r
making repeaters. In addition to
exc it ers. pa's. and receivers, w e
o ffer the fo llowing controllers.

COR-3. Ine~pen sive . fle~ ible COR modu le With timers.
courtesy beep, audio mixer . only $49Ikit, $79 wit

CWID.2. Eprom-controlled IO·er... .. only $5,f/kit, $79 wit

DVR_1. Record your own voice up to 20 sec. For voice
id or playing club announcemerrts. .. .. $S9/kit, $99 wit

COR-4. Complete COR and CWlD all OIl one boa rd to
in eprcm. Low power CMOS. ....... only $99/klt, $149 wit

COR-6. COR wrth real-VOice id, l ow power CMOS, non­
volatile memory. .... .... kit only $99, wit only $149

COR·5, IJP controller wrth autopatch, reverse ep. phooe
remote control, lots of DTMF control fu...cuons, all OIl one
board. as used in REP-200 Repeater. ." ,........,$379 wit

AP.3. Repeater autopatch. reverse autcpatch. phOfle line
remote control. Use with TD·2 " .. ........ kit $89

TD·2. Four·digit DTMF decoder/controller. Five latching
on-off tcncucns. toll call resmcror . , kit $79. wit $129

TO-4. DTMF control ler as above except one on-ott
function and o toll call resmctoe.. wit $69

A mtcroprocessor-contrctled repeater with fu ll
autopatch and many versatile dtmf remote

control features at less than you might pay for
a bare bones repeater or controller alone!

You'll KICK Yourself
If You Build a Repeater

Withou t Checking Out Our Catalog First!

Digital Voice Recorder Option. A llows message up
10 20 sec to be remotely recorded off the air Play
back at user request by DTMF command, or as a
periodical voice id , or both Great for making c lub
a...nouncements! .., .... .." ........." .... " . ...o ... ly $100

REP -200C Economy Repeater. Rear-voce 10. no
dlmf or autcpatch. . .. .... Kit only $795, w&t $1195

REP-200N Repeater. Withoul co...ironer so you can
use your own. , , K it only $695, w&t $995

o kit stl/l only $1095
• factory assembled stili only $f295
SG-O-O , 103-17', 213--233, 02(;-475 Uti>
. ' FCC lypo .eoOplOd lor cornmertio! .eM<:. .. 150 & ~50 1.0'" ,,,,,.llS

A sensltlve and selecti ve
professional grade receiver to
monitor critical NOAA weather
broadcasts. Good reception
even at distances of 70 miles or
more with suitable antenna, No
comparison with ordi...ary consumer radios!

Automaloc mode provKles stonn watch. alerting you by
unmuting receiver arld provkling an output to trip remote
equipment when an alert tooe is broadcast. Crystal
control led for accuracy ; all 7 channels (162 40 to 162 55)

Buy just the receiver pcb module in krt form or buy the krt
With an attractive metal cabinet, AC power adapter. and
buill·in speaker, Also available tactcry wired and tested
RWX Rcvr ~~ , PCB only " . $79
RWX Rcvr ~i t wrth cabinet, speaker. & ACadapter .. ". , $99
RWX Rcvr wiredltested incabinet with speaker & adapter $139

-- -,.,.,--

Exciti ng new AM
receiver for the
118-137 MHz aircraft band .
• Ideal for monitoring at small airports.
• Allows pilot control of runway lighting.
• High-quality ELT monitor 10 detect and locate

downed aircraft.
• Dip switch frequency selection.
• Superior sensitivity and selectivity.
R121 Receiver module wiredltested ..,..,..,.., $209
R121 Receiver in A87 cab inet , , $299

• M iniature MOSFET Preamp,
• Low noise figure,
o Available for various bands

from 28 to 450 MHz.

LNY-( ) ECONOMY PREAM P ONLY

I ' _ , _ $29Iw&t

/0 ~c c 'j96 ~~p 1J ~;.7,@o~

C '"", El

LOW NOISE RECEIVER PREAMPS

LNP-( ) PRESELECTOR ONLY S391w&1
o Eliminate inlermod! ,_

o Low nOise preamp /,0 lJt:aB~ ~
o Sharp a-section fil ler le~J/:-1 B~0-
o Availab le forbands7@{

from 137 to 170 MHz '-'<CU",j

LNG-( ) GAAs FET
PREAMP
STILL ONLY $59, w ired/tested

Available for 28-30,46-56. 137-152,
152-172. 2 10.230. 400-470, and 800-960 MHz bands,

Get time & frequency checks
without buying mu ltiband hi
rcvr. Hear solar activrty reports
affed ing radio propagatioo.
Very sens iti ve and se lec tiv e
crystal controlled superhet. dedicated to l i s ten~ to WNV
on 10 MHz Performance rivals the most expensive rcws .

o RWWV Rcvr H . PCB only "." $59
o RWWV Rcvr krt"';lhcabt spkr, &. 12Vdc adapter ".. " $89
• RWWV Rcvr wit .. cabt "';!h spkr &. adaprer ' ..." $129

JoIn the fun. Get s triking
Images directly from the
weather sate ll itesl

A very eenenve wd ebend fm
receiver optimized for NOAA
APT /I, Russian Meteor weather fu on the 137MHz band.

Covers all 5 setenne channels, Scanner circuit & recorder
control aliow you to automatically capture signals as
satellites pass overhead, even while away from home

See product review with actual satellite pictures in June
1999 OST. along with info on software and antennas
o R139 Receiver Kit less case " $1 59
o R1 39 Receiver Kit wrth case and AC power adapter $1 89
o R139 Receiver wit in case with AC power adapter .. $239
o Internal PC Democlulator Board /I, Imaging Software $289
o Turnstile Antenna . .. $135
o Weather Satellrte Handbook .. $20

FM RECEIVERS:
Very sensItive - O.2pV.
Superb selectivity, >100 dB down at t12 kHz, best
available anywhere. flutter-prool squelch.

R301 Synthesized VHF Receiver : various bands
139-174MHz. 216-226 MHz.
• Kit (!>am 1>000$ on~) .. .only $139 (TCXO option $40)
• Wiredltested ._$209

(includes TCXO)

R304 Synthesized UHF Receiver: tli'l-::, ...
venccs bands 400-470MHz i~:1'.. 1Ji1.1~'"
• ~It (~~-450 ~.m bofOl oofy) ~'.'li;r--~l' , j

100 TCXO . $119 '~~~.
• W lredltesled..,$209 n "I

CRYSTAL CONTROLLED:
• R100 RCVR. For 46-54. 72-76. 140-175, or 216-225
MHz, , ,.." " ....... kit $129, wit $189
• R144 RCVR. Like R100. for 2M. with he lical
resonator in front end.. . ,kit $159, wit $219
• R451 RCVR, for 420-475 MHz, Similar to R100
above. . ,..,...kit $129, wit $189
o R901 RCVR, 902-928MHz klt $159, wit $219

VHF & UHF POWER AMPLIFIERS.
Output levels from 1ow to 1OOW . . ,.., Starting at $99

FM EXCITERS:
Rated for wn/inuous duty. 2W continuous duty output.

1301 Synthesized VHF Exciter: for various bands
139·174MHz, 216-226 MHz. Dip switch Ireq setting
• K it (ham bon,,, only) . . ,$109 (TCXO option $40)
• W lredltested. inel TCXO..,$189

T304 Synthesized UHF Exciter:
various bands 400-470 MHz.

• Kit (U~50 !>am ban<! o<>IVJ
incl TCXO ...$149

• Wlredlte sted...$189
CRYSTAL CONTROLLED:
• lAS1 : !or 6M. 2M. 220 MHz , kit $99, wit $169
• TA451: fo r 420·475 MHz kit $99, wit $169
• rAgal ; for 902·928 MHz. (O.5Wovt) wlt $169

No need to spend thousands on
new transceivers for each band!

• Convert vhf and uhf s ignals .i> " j
to & fro m 10M.

o Even if you don't have a 10M rig. you can pick up
very good used xmtrs /I, revrs for nel(! to I'IOIhin9

• Receiving converters (shown above) avai lable for
various se9ments of 6M, 2M. 220. and 432 MHz..

• Rcvg Conv Krts from 549, wiredllested unrts ooly $99,

SUBAUDIBLE TONE ENCODER/DECODER WEATHER FAX RECEIVER
Access all your favorite
closed repeaters!
• Encod&S all standard CTCSS
tones wrth crystal accuracy and
convenient DIP swrtch selection.

o Decoder can be used to mute receive audio and is
optimized for installation in repeaters to provide closed
access. High pass filter gets rKl of annoyK'lg rcvr buzz.

o TD.S CTCSS Encoder/Decoder Kit ,......." ...now only $39
• TD.5 CTCSS Encoder/Decoder Woredltested... ...", ...$59

o Tra...smiUlng co...verters lor
2M, 432 MHz.

• Kits only $89 vhf or $99 uhf.
o Power amplifiers up to 5IJW



John Pivnichny N2DCH
3624 Pembrooke Lane
Vestal NY 13850

Build This IP3 Test Set
A receiver 's third order input intercept point is more than just a mouthful.

Receivers for shorllvave ana ama teur use need to be able to hear we,1k signals without
creating distortion from adjacen t strong ones. In a poorly designed receiver, distortion
can completely override and mask o u t a desired but weak station. One number in a
receiver's spec sheet that tells you just how good it is in preventing distortion is tile third
order inpu t intercept point - IP3. But what does that mean?And how is it measured?

A
ny circui t handling more than
one siunal will create some
distorti:'n. If two steady radio

frequency signals at, say. 14.060 kHI
and 14.080 kl-lz, enter the ante nna ter­
mina ls of a receiver. then hy tuning the
receiver we can separate a nd ide ntify
these two signals at two points on the
tuning dial. However, due to non­
li ncaritics within the receiver's c ir­
cuits , there will a lso he weaker signals

found at 14 .().lO kHz and 14.100 kf-lz.
Where did these come from? The two
weaker signals are called th ird order
d istortion products. If you are try ing to
listen to a weak station at 14.(M0 kf-lz,
you might not he ahle to hear it be­
cause the di stort ion product generated
in the receiver itself co uld he stronger
than the station you are trying to hear.
No amount of tuning or IF fi ltering ca n
separate the distortion product from

the desired signal. It si ts right on top of
what you want to hear,

Ncnli ncari ties in the rece iver 's RF
am plifi er a nd m ixer ci rcuits c rea te
harm on ics . The second harmonic of
14.060 mi xes with 14.080 to produce
14.040 kHI , Like wise , the second har­
mon ic of 14,080 mixes with 14 ,060 to
produce 14.1 00. T he mi xing can occur
in the rece iver 's mixer circ uit o r eve n
in the RF amplifier. Remember. non­
linear devices make good mi xers,

Un dersta nding IP3

The top line in the graph of Fig. 1
shows the output versus input le vel of
a mi xer circuit. Mi xe rs have two in­
pu ts, In this case . the input on the
graph is the signal input. The oscillator

,, ',
" ""'"", ,,

Photo A. Measuring intercept performance ofa receiver:
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Fig. I . tntennodulation graph,



Low; Low Price
Color CCD Video Camera
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Special Purchase
Nickel-Metal Hydride
AA "Flat-Top" Cells

MAll ORDERS TO;
ALL ELECTRONICS

CORPORATION
P.O. Box 567

Van Nuys, CA 91408
FAX (818)781-2653

e-mail allcorp@allcorp.com

1-800-826-5432
SHOP OUR ONLINE STORE

www.allelectronics.com
CHARGE ORDERS to Visa, Mastercard,

American Express or Discover

For power supply we suggesl our regulated 5.7
vee @ 700 rna supply. Needs plug replace­
ment to mate with camera, Appropriate connector
and hook·up instructions are inclUded,
CAT # p $-Sn $5.50 each

20 or more $5.00 each

SOLDER-TABBED
CAT< NMH-ll0T

Panasonic # HHR·11AAO
1,2 vert, 11 00 mAh 'net-teo" rechargeable AA
cells. These ce lls are designed for use in
batte ry packs: they do not have the raised but­
ton found on most replaceable batteries, 0.55"
diameter X 1.9S"long Large quantity eveuaoie.
Two styles:

REGULAR-FLAT TOP n'="''''''3l
CAT # NM~H~-1~1~O~=~IJ~_lJ)~!~_:;:~

$1 50 40pcs $1.25· 120pcs $1 .00
each BOOpcs 85t each

$1 75 40pcs $1.50 • 120pcs $1.25
each 800+ $1 .00 each

CALL. WRITE
FAX or E-MAIL
for our FREE

96 Page
CATALOG

Out,ide the U.S.A.
send $3.00 po,t39!'.

Sharp # YH·7550. New,
NTSC. color CCO video
camera. Ideal for serves­
lance or video coorere rcnq
2" oe.. x 3.35" long Adjust­
able table-top stand, 6' cable
with RCA plug for video and
2.5mm LD. coax plug for power.
Operates on 4 5 - 7 VOC @ 1 Watt (Power
supply not included). Features: 512 x 492 prx­
els 300 line resolution 20 lux min illumma­
non. Auto while balance F2 2 lens 3.8 mm
rocetienctn . Manually adjustable focus from

30mm 10 infinity CAT# VC-250

120 or more $40.00 ea. 1 $43?a~h

1 O.Ol~"

How is IP3 measu red '!

the corresponding vertica l axis level is
ca lled the output IP3 level. When a
spec sheet does not speci fica lly indi­
cate which, it is usuall y referring to the
input IP3 leve l.

When comparing two mi xer circuits.
the higher the input IP3, the lower the
distortion products will be. A good
mixer has a high input IP3 poi nt. Keep
in mind . however, that the mixer is not
capable of operating at the IP3 poi nt.
It 's just a way of comparing two mix­
ers. The mixer can only reasonably
hand le signals up to the poi nt at which
the ou tput fl attens out, called the
com press ion point.

In order to measure the IP3 point of
a circu it, you need to inject two fairly
strong independent signals into the cir­
cuit. They need to he stro ng enough to
cre ate measurab le distortion products.

The signals a lso need to be com­
bined without creating distortion be­
fore they get to the circu it under test.
One good ci rcuit for producing a sig­
nal is shown in F ig. 2. A circu it hoard
patte rn is shown in Fig. 4. Component
locat ions are shown in Fig. 5 and
Photo B. A crystal osc illator with a
high-Q tank circ uit, and low loading
on the crys ta l, generates a c lean signal
with low phase noise. Inductor Ll has
a Q of over 250. See the Radio Com­
ponents Handbook for more informa­
tion on construc ting high-Q inductors .
A JFET transis tor, 1305 , is used in
the c irc uit. An M PF102 would he an
accep tab le s ubst itute .

An emitter follower using a 2N3904
NPN transistor isolates the oscillator
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Fig. 2. Generator schemauc diagrcun. Tl = primary 21T#22 wire on T50·C core; secondary
37#22. T2 = 7 bifilar lIIrns #26 wire on Ft: 23-43 core. LI = /2T #22 wire all T37-6 core.

input is held at a constant leve l. Both
scales are measured in units of dBm or
power in dB above one milli watt. We
see that the mix er has a gai n of 10 dB
and can handle signals up to about 10
dRm ( 10 milliwatts) at the input and
then flatte n out. The line has been arti­
fi cially ex tended to higher leve ls with
dots, but note that the mixer docs not
operate at the dotted points.

Suppose two equal strength signals
arc fed into the mixer. Each one has
the level shown on the horizontal
scale. Then there will be two outputs,
each one having a level equal to the
vertica l scale as read using the top line
of Fig. 1. In addition, there will be the
two weaker IP3 distortion product sig­
nals. The level of each IP3 signal at the
mixer output is show n by the lower
line in Fig. 1. You immedia tely notice
that (he slope of the lowe r line is three
times that of the upper line. This is the
way distortion products usually work.
Again the lower line has been art ifi­
cially ex tended by a dotted line.

The point at which these two dotted
lines cross is called the IP3 point. The
corresponding level on the hori zontal
axis is called the input IP3 level and

Fig. 3. Hybrid combiner schematic.
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Fig. 4. Pr imed circuit panem fo r generator (100%).
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.01 11( .01 81 4.7 220 220 11

P2 PI

Negative feedback in the power am­
plificr circuit provided by the 5 10 ohm
resistor means that the output imped­
ance is depende nt on the input imped­
ancc. Trimpot PI is adjusted first for
a 50 ohm output. A highe r value of
PI produces a lower output impcd­
ancc . I used the se tup shown in
Photo D. An ~lFJ·259 SWR analyzer

.01 12 3.31( 220

XlAl __ ' r,) ~ CJ 0 ;=() = -=- ()

circuit from any load variations that
might modulate the oscillator and
cause distortion.

A fi nal power amplifier circuit is
configured using trimpots PI and P2 to
provide an exact 50 ohm output at a
leve l of 6 dBm.

Fig. S. Generator cml/lumenr locations.

EVE RY ISSUE OF

73Amateur
Radio Today

on Microfiche !

I]UCKMASTER r=
(11)6 Jefferson Highway - CJ

Mineral. Virginia 23117 USA
5-10:X9-1-5777-gOO:282-562X

Fax 5-iO:89-1-9 14 1
e-mail: info @huck.cllm

The entire run of 73 from
October 1960 th rough last year ls
now available. Over 800 fiche!

You can have access to tne
treasures of 73 without several
hundred pounds of bulky back
issues. Our 24x fiche have 98
pages each and will fit in a card file
on your desk.

We offer a batteryoperated hand
held viewer for $150. and a desk
model for $260. Libraries have
these readers.

The collection of microfiche, is
availableasanentireset, (nopartial
sets) for $325, plus $10 shipping
(USA). Annual updates available
lor$10, plus $3 shipping/handling,
Satisfaction guaranteed or money
backl

"

_________ _ ___--' Set for 50 oh m output

Photo B. Signalgenerator board with components.
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Photo C. Hybrid combiner.



Fig. 6. Printed circuit pattern for hybrid
combiner (100%).

•

Photo E. Setting the output level.

sm TOROIO

Fig. 7. Ilybrid combiner (¥JIIl/lIlI1ell/ locations.
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/

set for 1·1.070 kHz measures the out-
put impedance. Supply voltage must be Photo D. Sett ing the output impedance.

applied to the power amplifier and emit­
ter follower. hut the crystal oscillator

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

DX -7OTH
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HF and 6 Meters .

AMATEUR RADJO'S VAl.UE '-EADER-
mAL'Nca

YOUR FULL LII\E DEALER
FOR

ALI:"CO A:'olD YAESU

IT-I OO
FIVHFIUHF

F+rformance without compromise....

YAESU
••••••••••••••••
: Call for pricing EAST COAST
•• Amateur Radio Inc.
: 3 14 Schenck si. , North Tonawanda. NY 141 20
• TEL: (716) 695-3929 · Orders: (800) 995-1787 D\I -330"V•• See us on the Web! http://www.eastcoastradio.com SI69.00
• Open Mon. - Fri. 12·8 EST. MasterCardNisaJDiscover I\EW Switching
• VX-5R
• Tri -Band Handhel d Prices subject to change .... ithout notice Power Supply •
• •••••••••• ••••••••••••••••••••••••••••••••••••••••••••• •••••••••
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Photo G. Completed test sa Photo A shows a typical lest se tup.
14 73 Amateur Radio Today. November 20DO

Photo I ': Circuit boards mounted ill box.

must be disabled. You can disabl e it by
removing the crystal or by temporarily
shorting the crysta l leads together.

Next, insert the crystal and adjust
the 36 pF trimmer in paralle l with T l
unti l a signal appears at the output.
The 36 pF trimmer in series wi th the
crys ta l call be adjusted to se t the exact
frequency. T hen. as shown in Photo E,
P2 is adjusted for a 6 dBm output into
a 50 ohm load. The d Bm meter de­
scribed in the Nove mber 1995 issue
of Electronics Now can be used to

..
•

Table l . Parts list. A complete kit ofparts.
including two generators, combiner. and
drilled case. is available for $60 plus
$4.50 shipping from Unicorn Electronics,
Va lley Ha:a Drive, Johnson City NY
13790; (800) 22 1-9454; [www.unicomelex.
com]. Kits fo r the dbm. meter and step at­
telll/aw r are also available from Unicorn.
A set (3) ofetched and drilled circuit boards
f or the IP3 test set is available for $10,

measure the level . You will also need a
step attenuator, such as the one de­
scribed in the Apri l 1999 issue of Elec­
troll ies Now, lO drop the 6 dBm level
dow n to whe re the dB m meter can
read it. Note that a 50 ohm low-pass
fille r LI and the two 220 pF capacitors
in the output reduce an y harmonics on
the signal. T he 6 dll m leve l should be
measured after the signal passes through
the low-pass filter.

Two such c ircuits are needed, wi th
crysta ls 20 kHz apart . To prevent any
interaction between them via the power
supply, it is best to power them scpa­
ra tely using battery packs. Two pack s
of eight AA cells each. as shown in the
photos, is satisfactory.

Hyb rid combiner

The tw o signa ls must be combined
befo re injection into the test circuit.
The 6 dB hybrid 50 oh m combine r
using a ferrite trans former shown in
Fig. 3 works well. A circuit board is
shown in Fig. 6. Component locations
are shown in Fig. 7 and P hoto C. Note
that this circuit must be fed with two
50 ohm sources and he terminated
with a 50 ohm load. Both generators
must be powered on for the level s to
be correct. Each signal wi ll be at 0
dBm at the output.

Building the test set

A complete test set consists of two

gene rators and a hybrid combi ner. All
three can he include d in a sing le
shie lded box as show n in Photo F. For
those who prefer, a comple te kit is
available. See the parts list, Tab le 1.
The completed IP3 Test Set is shown
in Photo G .

Making the measurement

Fo r each s ignal generator :

1 4.70

a 12Q 1

l' 91 n I
l ' 220 (1

1
1 5100

1 1k

2 3.3K

1 10k 1

1 " k 1

1 300 0 trimmer 1

1 5k trimmer I
6 0.01 ).I F disc ceramic I
1 O.l).1 F mcnolyttnc 1

2 36 pF trimmer cap (purple) I
1 30 pF silver mica

1 180 pF silver mica

2 220 pF ceramic

1 crystal, 14060 or 14080 KHz

1 J30S FET

2 2N3904 NPN transistor

1
T37-6 powder iron core (small yellow).
wind with 12T #22 Wire (orange), use 7"

TSO-6 powder iron core (large yellow).
1 wind primary 21T #22 wire (orange). use

15"; wind secondary 3T #22, use 3"

FT23-43 1errite core (small black). wind
1 with 7 bililar turns #26 wire (green), use

two, S" each

1 1 Circuit board

For the hybr id combiner:

I' 51 ,~

FT23-43 1erri te core (small black). wind
1 with 10 bil ilar turns #30 wi re (small

orange), use two, 7" each

1 Circuit board

For the case:

1 Hammond 1411 N utility box,S x 3 x 2,2"

l ' BNC chassis mount connector

112 1/4" g rommets

1
2 Battery snaps

I' 4-40 pan head machine screws 318" long

24 4-40 hex nuts

A step att cnuutor is used between the
IP3 test se t and the rece iver to be
tested. In the photo, the receiver is my
Kenwood TS-S30S transceiver. An old



Input IP3 (dBm) Rating

>10 Outstanding

o to 10 Very good

-10 to 0 Good

- 20 to - 10 Fair

<-20 Peer

Table 2. Rating /990s -era receivers.

With thi s test set, you can make ac­
curate IP3 measurements of your re­
ceiver 's distortion performance. Good
luck w ith the building and with th e
measu ring!

Further reading

"Build a Step Attenuator," Electronics
Now, April 1999, pp. 34--37; correction,
June 1999, p. 7.

"d ll m Meter, " Electronics Now,
November 1995, pp. 112- 113, 158-1 59.

Ladder Crystal Filters, John
Pi vni chny N2DC H, MFJ, Stark ville
MS, 1999.

" Produc t Rev iew: Kenwood TS·

830S ," QST, May 198 1, pp. 38-40.
Radio Components Handbook.

G uido Silva I2EO, M FJ , Sta rkville

MS, 1998. fll

r------------------------~LED FLASHLIGHTS (and more!) • Lasts 4 times longer than regu lar I
1'" fl ashl ights I

• Lifetime warranty including LED I
lights

• Shockproof I
• Features 4 high intensi ty LED I

lights I
• Powered by 3 AA alkaline batteries I

Colors: whi te , blue, red, and green I
D & L Antenna Supply C o. After continuously being tumed on for I

Secure Orderi ng On Line at 14 days (336 hours), it was possi ble to I
www.wavehunter.com read a newspaper using only the output

I 1-800-965-8880 from this amazing system. This item I
I G reat C hri stmas G ift ! ($4 .95 and Up) sold out at Dayton! I
~------------------------~

product review in QST lists an average
IP3 at 14 MHz as - 9 dBm. 1----------------------------

Connect up the batteries and locate
the two crystal oscillator signa ls. These
signals wi ll be extremely strong and
you will need to switch in some at­
tenuation to get a reasonable reading
- say S9 level s for the distortion
products. The two input signa ls will be
much stronger. Now tune to one of the
IP3 distortion product frequencies and
note the signal level on the receiver S­
meter. Tune back to one of the crysta l
oscillator frequencies and switch in
additional attenuation until the signal
level is the same as the disto rtion prod­
uct signal was . IP3 is then calculated
from :

orld's best ham weather station*
The ULTIMETER@2000 tracks
more than 100 values so you can
monitor and record weather
extremes in your area.
I n st a nt a cce ss to : • c u r r c n t vatu e s -

"LV: ... \'I: today's highs and Iowa - long term highs and Iowa -
\ ~-'.Le~ f,'/: y. time/dale for all highs/lows· rain totals] for today. yes-

/,>ctll(\ terday. and long term- alarms, and much more. Easy 10 install.
Features superbly accurate: • baromet- Only $379 plus shipping {j Optional
ric pressure· 3-hr. pressure change · sensors add'!.) Other ULTIMETER mod­
indoor/outdoor humidity t e dew pointt e els starting at $ 189 .
wind speed/direction · indoor and cut- *Even WeatherWatch magazine con­
door temperature e wind chill tempera- eludes "the best we have seen."
ture • rainfall t ,

The Weather Picture"
An eyepopping add-on to your ULTIMETER

The mo st popular accessory for our precision weather
systems, T he Weather Pict ure" continuously displays
all the vita l weather data you 've pre-selected from your
ULTIMETER IO Weather Station. Big red numeral s are
easy 10 read fro m across Ihe room, day or night.
Available in two sizes, in brushed aluminum, traditional
oak, or solid teak. Size shown: 1 ~ Y,' x II Y,'

407-957-9786 1·800·USA PEET FAX 407-892-8SS2
PEET BROS. COMPANY, Dept. 73, 31 E. 17th Street, St. Cloud FL 34769

Our 2~ lh Year Wireless displa now available! © 2000 Peel Bros. Co.

IP3 = Origina l Signa l Le vel + 0.5 x

Additiona l Attenuation

IP3 = - 36 + 0 .5 x 52 = - 10 dBm

The original signal leve l is 0 dBm
minus an y attenuation you started wi th
on the step att enuator. Note that thi s
procedure measures input IP3 but not
output IP3.

For my measurements of the
Ken wood rece iver, I used 36 dB at­
tenuation to produce two distortion
signals at S7 on the receiver 's signal
streng th meter. Then, tuning to one of
the generator frequencies, an addi­
tional 52 dB was required to reduce
this signal to S7. From the previous
equation, then:

which agrees approximate ly with the
ARRL's average of -9 dBm.

From my experience, I would use
the chart in Table 2 to rate 1990s·era
receivers. Even very good older re­
cetvers will fall further down on the
chart.
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Hugh Wells WSWTU
1411 18th Street
Manhattan Beach CA 90266-4025

Inside Digital TVNCR Tuners
Part 3: Data receiver f or testing.

The discussion on digitnl TV/vCR tuners is in seven parts wiLh the first part covering
the two types of digital tuners and their requiremen ts. A short discussion was provided
regarding h o w th e sy n th esizer is used within the tuner for con trolling the local
oscilla tor (VCO). Part two discussed the da ta transmitter that I built to control and
study th e digital tuner.

The theory behind the data receiver
is shown as a block diagram in Fig. 1.
DaL1 flow through the circuit is shown
by the arrow pattern. Data from the
transmitter is clocked into three cas­
caded shift registers havi ng 8 bits
each. Each of the 24 register bits has
an output that drives an LED indicat­
ing the status of the register bit. Only
onc LED drive r is sho wn in the fig­
ure. bu t there are eig ht identical driv ­
ers for each register bit in the actua l
data receiver. Displayed data in the
registers is cleared manually with a
push-hutton.

The ci rcuit for the rece ive r. shown in
Fig. 2, uses three cascaded 74HCl64
shift reg isters. Again. TTL 74164 ICs
were used in the initial design. and
they worked jus t fine - that is. until
certain data patterns .appeared that
would g litch and turn off portions of
the display. The use of the 74 HC I64
solved the prohlem without further er­
ror. Trou hleshooting of the glitch con­
di tion failed to show up where the
problem was occurring. hut use of the
74HC I6-t part resolved the problem.

The 74 HC I64 \...u s selected for the
receiver application because it is a se­
rial-data-in and a para lle l-data-out

. 5V

. 5V

' -BIT
SHIFT

REGISTER

control bits sent by the transmitter,
Sending data into a digital tuner is illu­
sive because the tuner normally provides
no direct feedback of "what's happen­
ing:' Although the receiver isn't a ncces­
sal)' part of the test and data set. it
provides visual feedback to the operator
of what has been sent to the digital tuner.

. 5V

'-BIT
SHIFT

"<>STI'

150

. ·BIT
SHIFT

"<>STI'

MANUAl

= ;;.

.5V

DATA IN ----1~

aOO:N --~~-t----+---+--_...J

Fig. I. Block diagram of/ he data receiver: Each shift register drives eight LEDs.
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hile building the data trans­
mitter to be used in control­
ling a digital tuner. it he­

carne 0 1:l \10U5 mal a method was re­
quired [0 "observe" and lest the data
transmitter; The solution was to develop
a data receiver that would drive a series
of LED's displaying the tuner 's data



8 & 2 m & 440 On your frequency

$391.95 & $499.95

RC·1DOOV $259.95 1 RC-1DD$129.9S

Micro Computer Concepts
1849 Gu.... Tree Ave

Hew Port Richey, FL 34853

727·376·657510 AM·10 PM

Repeaters

.mall n9••@akos.net

http://mcc.stonnfan.com

LOW PROALE HF ANfENNAS
THA T REALLY WORK'

"Work the World Without Working Up the Neighborhood"
•

~SOTRON
B ILAL COMPANY

•
Call for aFREE Catalog:

719/687·0650 ~
137 Manchester Dr.l:YfPJ Florissant, CO 80816 .

- www.rayfield.net/isotron

...

• •

74HC164
~

•

Packaging

With twenty-four output circuits driv­
ing twenty-four LEDs, the mechanical
space requirement for them became ex­
tensive. In order 10 reduce the LED
crowding, the narrow flat LED package
was chosen for the receiver project. TO~

92 packaged transistors were selected
for the LED driver application because ,
they would stac k cl ose toge ther. I
used the eq uivalent of the 2N440 1

, ., . ",. "

• •. "ct

"m

•

m

~:r,JJ· l,L.L•.LJ"~"L,,~,
5lRlAl0A1A ~ >--0

Fig. 2. 24-bif serial data receiver. Displays data sellf to a digital 7VlVeR llIner.

shift register. A " l" bit at a register 10·
cation creates a HIGH on the respec­
ti ve output pin of the register.

Then. to drive an LED . a sw itching
transistor was used as an LED dri ver.
While in operation , it's interesting to

watch the data bits mo ve through the
registers as the appropriate LE Ds il ­
luminate, making it clear to the user
as 10 what's happening re lative to the
data bein g sent to the tuner.

..

~i (U nOD 0 IJ 0 00 0 IJ 0 Don 0 0 0 0 0 0 0 0""
" I , , "

".<i-.Q. q. d. d· d· Q. Q. a· <J. a· a. d· d· Q. d· d· <f. Q. d· Q. d. Q. d;·
•.• .•• •" 4 ' . ' . · • • _ ' _ " a " a , 0 o¥ l" . "

Complete inventory for servicing
A mateur, Marine, and Commercial

Communications Equipment.

• Transmitting Tubes & Sockets
• RF Power Trans istors
• VHF/UHF RF Power Modules
• Low Noise RF FETs
• Bird Electron ics Wattmeters
• Doorknob Capacitors
• Chokes • Broadband Transformers

$e Habla Espal'ol • We Export

", 51HI: ilHh ~ n H ~
..,~

IIHji
+

IHr~ IIHli':,~,E <0' r ua I ! P v.
,,~ ". I ~ " ..... .. ,... - ·"7"' 11<:/ : 4

61 lL~~

[2]
c: ~. ......

Fig. 3. Component placement f or the data receiver.

Vis it our Web Site for latest
Catalog pricing and Specials:

http://www.rfparts.com

OROERS ONLY
1-800-RF-PARTS • 1·800·737-2787

OROERLINE . TECHHelP. DEUVERYINF O.
760·744-0700

FAX TOl l-FREEFAX
760-744-1943 888-744-1943

E-MAIL: rfp@rfparts.com
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Parts List f o r th e Dat a Rece iv e r

R1 - 25 220Q 1/4 W reststoe I
I R25-49 4.7k 1/4 W resistor

I C1 , 2 , 3 0.01 ~F 50 V eeraroc cacecrto- or equiv. I
C4 100--500 !iF 16 V radial capacitor or equiv. I

Rectangular LED (color is optional)

LED 1-24 Red: Mouser 606-CMD 57123 , Digl-Key P437·ND (Panasonic LN242RP)

Green: Mouser 606·CMD 54123. Digi·Key P438·ND (Panasonic LN342GP)

01 - 24 2N4401 or ecuw. TO-92 or smaller case size

I U1, 2, 3 74HC164 8-bit shift regiSler: Mouser 511-M74HC l64. Digi-Key 296-2097-5-ND I
SWl 5 PST momentary push switch, any type available I
Misc. IC sockets I

Table 1. Ports list for the data receiver:

de vice as an LED driver. but almost lit the mechanical spacing available.
any NPN transistor should work well Because [he "received" data is to he
in this appl icat ion as long as it will retained 111 the display, the CLEAR

line is operated by a push switch lo­
cated on the receiver hoard . Only the
data and d ock lines are connected in
parallel with the data transmitter and
the digital tuner.

The circuit of the data receiver is
fairly simple and can be laid om easily
on a printed circuit hoard as shown in
Fig. 3. A parts list is shown in Table I ,
Spacing of the LEDs and driver transis­
tors are the primary controllers of the
space and size of the hoard. Carrying a
ground to the transistor emitters was
accomplished by using "Z't-wires to
transfer the ground from the upper side
of the hoard to the lower.

With the exceptio n of usi ng the
74HC IM shift register. [he remaining
components used in the project appear
to he noncritical as to value. 1 used Ie
sockets on my receiver hoard to allow
switching of chips during trouble-

Fig. 4. PCB top foil side.
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" 'hat 's next

Wha t hap pens if you get scared ha lf
to death twice?

strictly under the control of the data
transmitter.

Extra C lass
$14.95

Plus $3.50 S&H

Omega Sales
P.O. Box 376

Jaffrey. NH 03452 ~
800-467 -7237

General C lass

$12.95
Plus 53.50 S&H

The Gordon West
Study Guides

Examination Test
Questions & Answers

for General Class and Extra C lass
with explanations of Lhe answers

Part fou r in this series on digital TV/
VCR tuners will discuss how the tuner
is to be contro lled and tested, The fifth
part will provide a BASIC program
that may be used for the decimal to hi­
nary number conve rsion. since the
tuner responds to a binary number for­
mat. Parts six and seven, the last sec­
tions of this series. will prov ide a
simple technique for making printed
ci rcuit boards. fa

shooting. No apparent problems are
introduced th rough the usc o f the
sockets.

I used discrete resistors on my rece iver
board, hut with a hoard design cha nge it
would be possible to use resistor packs.
Some board real estate would be saved
with the use of Repacks. shou ld hoard
size be of concern.

All of the logic is on the circuit side
of the board. leaving the top s ide of
the hoard for grou nd plane . Some

power circuits and jumper wires arc
carried on the top side of the board for
convenience.

A small momentary push switch is
installed on the top side of the rece iver f-- ----- - ----- - - - ­
hoard and is used for resetting the di s-
play when it is deemed desirable . Re­
scu ing of the di splay has no effect on
the data sent to the tuner, as thai is

Fif:.5. PCB boumn foil side,
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73 Review
Elliott S. Kanter W4PGI

1213 Pinehurst Circle SE
Smyrna GA 30080-4320

[kantere@cs.com]

73 Tests the Drake SW1
Receiver

Call tact your dealer 1l0 W to get one while you call.

My first exposure to shortwave listening came during the summer after I graduated
from elementary school. My dad gifLed me with a Zenith Transoceanic Portable
Shortwave Radio, and my summer before beginning high school was spent at my
aunt's home in a smaIl lVisconsin town caIled Platteville. Platteville had a year-round
population - not coun ting the cows - of about 2,000, and was the home of one of the
University of wisconsin's colleges specializing in ed ucation. The studen t.s added
maybe another 1,000 or /Cwer souls to the town, and trust me, there was nothing to
do, other than visit old Ozzie's farm and watch the cows get milked.

T oday. on the other hand. Platteville
has changed. grown up so In

speak. and hosts the training camp for
the Chicago Bears foothall team. The
town is still on the small size. not a great
dea l 10 do. so may he that's why it hosts
the Bears' tra ining faci lity. Nothing
hUI foo tha ll to thi nk about.

BUI that summer. it was nothing hut
sho rtwa ve listeni ng on my mind. I lis­
te ned from early morning to w hat must
have been carlv the next momine . and. -
logged many stations in a... many foreign

Photo A. Drake SWI shortwave receiver:
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countries as I could count. I learned
from a loca l ham how to make out
QSL or SWL cards and get vcrifi ca­
ticns from these countries. which made
the local postman somewhat more than
just a bit curious as he questioned Aunt
Beu as to why her nephew was getting
mail from Moscow (Radio Moscow
that is) . The bug had bitten. and one
night. probably actually early in the
morn ing. I heard a short new's update
from Sydney. Australia. concerning a
Flash flood which had destroyed the

wool warehouses and their entire stock
of wool. At breakfast a few hours later.
I re lated the story to Uncle Harrv who

• •

just so happened to be a wool broker,
and some hours later he came home to
tell us that the East Coast boys tried 10

pu ll (pardo n the pun) the wool over his
eyes on pricing for woo l. Seems that
they claimed they could get the wool
cheaper from Sydney. Uncle Harry
to ld them fine. try to ge t it. then call
me hack . The rest is fam ily history.

For years. I" ve wanted a Quality
shortwave receiver to replace the ven­
erablc Zenith. and recently I came
across an adverti sement from a 73 ad­
veniscr (naturally). Universa l Rad io
[wwwunivcrsal-radio.com] . They were
offering a receiver. A:'\l on ly. from the
legendary R.L. Drake Company [www.
rldruke.com] for less than $200. The
XYL feigned sleep as I ordered the
unit. and three days later a small box
arrived . As you can see from Photo A ,
it's a compact and attractive additi on.
even to the family room. But I'm like
most Hams I know. and appearance is
secondary. How well would it perform.
and what e lse could I do to make it
even better'! Tab le 1 lists the technical
spec ifications of the SW I.



Contin ued Of! page 58
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Actual use and comments

O nce I got used to the small size of
the recei ver. I found it to be qu ite sen­
sit ive . I was able to easily find and lis­
ten to many of my oId fa vorites such
as the dramas on the BBC. and I could
readily pick out the fading in, then out
of Radio Moscow - some things '
ne ver c ha nge . The real challenge was
to find stations - or more accurate ly
w here they can be found . In my carly
days as a lad. there were d irectories o r
shortwave stations with their frequen­
cies and times of broadcast. As I recall.
Popular Electronics, to me ntion one
magazine , had a shortwave listening
co lumn with updates. time changes.
and schedules. I'm going to have 10
surf the Web a bit. I suspect. as these
sorts of information seem to have gone
from the more hobby-based magazines
in to a sort of limbo.

C onsidering the reasonable cost. the
sma ll footprint on my a lready c rowded
desk . and the pure pleasure of listening
to a good Briti sh murder mystery
where my imagination takes the place
of the dig ita l TV broadcast upstairs. I
can ' t think of a better way to w hile
away the hours whe n I a m not on the
a ir. Besides, I can now brag that my
shack includes a genuine R.L. Drake
rece ive r. and with the addition of an
outboa rd BFO. it ' s fl O W a ge ne ral
coverage recei ver.

What's ahead for me and my SW I'?
Probably a new antenna syste m. T he
rece nt art icle in 73 on the loop ante nna
has me thinki ng . and my tape measure
measuring. to sec exactly where and
how large a loop I can huild. Our recent
unpleasantness in the form of an ice
storm is st i ll wi th us. and I want an
antenna that will be able to withstand
clima tic di saste rs and at the same
time provide me wi th hours of listen­
ing pleasure. I have at least half the
equation. the Drake SW I recciver ­
now a ll I need to do is improve upon my
antenna.

As we were goi ng to press. Drake
announced that the SW I would he di s­
continued. I am to ld that Universa l Ra­
d io still has a cons iderable stoc k, as. I
wou ld e xpect. do other dealers. and

receivers had thi s fe ature ; in case of
static electric di scharge across your
antenna (and maybe eve n a brief light­
ning strike). the charge would " rum on"
the neon bulb and conduct the charge
' harmlessly away' from your sensi tive
eq uipment. To he honest. I have ne ver
seen it happen , or for that matter the
bulb tum on. but thco rywisc . it should
work - and besides. it ' s a cheap fonn
of extra insurance .

The receiver itse lf was a joy to oper­
ate . The small manual esse ntially to ld
yo u everyth ing you needed to know to
opera te the receiver ami how to pro­
gram the memory cha nnel lis t w ith
your favorite frequenc ies so that a
sing le keypad entry wou ld ta ke you di­
rectly to Radio Moscow. o r the BBC.
or HCJB in Quito . Ecuador. with ease.
Freque ncy selection was made by e i­
ther d irect keypad entry or hy using
the tuni ng knob and the up and down
buttons. The tuning knob increases or
decreases the frequency in 1 kHz steps.
and the up/down but tons increment the
di splayed frequency in 5 kHz ste ps .
In fact. for the most part. the receiver
responded much in the same way as my
curre nt transceiver in the receive mode ,
minus the CW/SS ll and FM capabi lities.

Our antenna was a long wire . ap­
proximate ly 11 0 feet in length, goi ng
from the rear of our house to a large
tree about 35 feet in the air in an un­
used area of the yard . The wire was
brought into the basement by drilling a
sma ll opening in the ca ulking com­
pou nd surrounding our furnace ve nt
pipe. This technique mayor may not
be suitable to your location . We have
one of those super-e nergy-e fficient gas
furnaces with a handful of heat e x­
changers. so that the o ld metal vern
pipe is now replaced by a 3-inch diam­
e ter plastic pipe. and at full blast the
air coming out is j ust harely warm. Af­
ter snaking the a ntenna wire lead in­
side. it was connected to a length of
RG-58 coax , a nd the shield of the coax
was grounded to the copper cold wate r
pipe after firs t verify ing that there was
a conductive path from the pipe before
he water mete r. to the pipe after the

water meter. The cable was then run
nto the den. terminated in a PL-239.

and connected to the SWI.

Frequency
ra nge , AM 100-30,000 kHz

only

Sensitivity
(10 dB

l ess than 2.0 fJVS+NIN) typical
(1000 Hz,

30% mod.)

Readout To nearest 1 kHz
accuracy

I Selectivity 5.5 kHz min. at -6 dB

IF freq uency
1st IF: 45 MHz

2nd IF: 455 kHz

1 kHz with tuning knob
Step sizes 5 kHz with up/ClOwn

buttons

50-239 coax connector
Antenna 50 ohms
inputs SCrew terminals

50 ohms

Headphone 1/8-inch stereo/mono
type (monaural

jack reception only)

I AC adapter Supplied I

I
Wall Input 120 VAC 15 W

transformer
Output 12 VDC e 830

mA(max.)

DC power 12 VDC @ 400 mA
requi re me nts nominal

Width: 10-7/8 in.

Height: 4-318 in . I,
Size

Depth: 7-5/8 in.
(includes front knobs

and rear panel
connectors)

Weight: 4.7 Ibs. I
Table J. Tee/mimi specifications.

The one thing that jumped out at me
was the standard second IF of ~55 kHz
- not that th is was unusual. but rather
knowing that the small BFO kit I'd
pu rchased from Ten-Tee would make
this a gene ra l-coverage as opposed to
an A!\.t -only rece iver. Besides. the
schematic showed that the two sets o r
ante nna connec tors were common, or in
para llel. so that I could couple the RFO
to the sc rew terminal and my station
antenna (receive only) to the SO-239.

Another added goodie which I hadn't t
seen since my military days was an NE-
2 neon bulb across the antenna tcrmi- t
na l to g round. Most if not all mil itary
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A BFO for Your SW Rx
With a $10 Tell-Tee kit.

Ever since [ graduated from elem entary school back in the day s when the air was clean
and sex was dirty, snornvave listening has had a special place in my heert. My graduation
gif t way back then was a Zen i th Transoceanic portable r adio (weighed in at about
25 pounds), comp lete with a huge battery , earp hones. and vacuum tubes,

F
or those of you not familiar with in your day, You are interested in a
the term vac uum tubes. think cheap rece iver that will le t you moni­
transistors or integrated circuits. tor a band or two, and listen for \VWV

surrounded by a glass envelope and rc- time hacks and the like. Sorry. Charlie:
quiring awesome amounts of electric- The bulk of the inexpensive shortwave
ity to operate. You could tell when the rad ios on the marke t today are AM
receiver \vas on. especia lly at night. only. and they don't receive SSB or
when its inner workings doubled as a CW signals _ that is, un less you can
night light , a lso known as the vacuum I' d introd '10 a way to mtro ucc a tone using
tubes glowing. But that was then. and something all old rece ivers had. the
now is obviously somewhat later. The BFO (beat frequency oscillator).
vacuum tube has given way to a Naturally. adding this circuit has to
minute device called an integrated cir- be: ( I) simple, and (2) cheap. We
cui t. and the costly shortwave radio ' , ' 1 tak id Iaren going 0 .c Sl cs - rca
can he yours for as litt le as $39.95 at home-brewers versus appliance opera-
your loca l mass merchandiser discou nt tors or other such feuds _ but rather
house. .

Like the Internet. shortwave listen- present a Simple and cheap circuit that
ing brought the world to you r door. In can be added to virtually any short-

wave radio ava ilable today which doesa sinelc dav. vou mialu hear news
from dozen~ of countries. fi ne music not have SSB or CW capabilities. In
and mysteries from the SBC in Lon- fact. Ten -Tee act ually has available a
don. and even the current propaganda kit of all of the parts and a predri llcd.
fro m what was then. and still is. Radio etched PC hoard; it se lls for less than
Moscow. Today, the listening fare is S10 plus shipping. Without getting 10 0

similar and even more diverse, with technical. it 's a given that most, if not
the opportunity to learn about other all, modem radio receivers have an OJ<..,
countries and maybe eve n a foreign intermediate frequency of 455 kHz, and
language or 11,','0 . if we can create a "beat frequency" us-

But this is a ham magazine not a ing a small oscillator very ncar this IF.
travelogue. and for many o f you short - we will he able to receive both SSB
wave listening is nut the central point and CW signals.
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The circu it shown in Fig. 1 uses a
standard 455 kHz IF transformer and
its internal capacitor to fonn what is
called a traditional Han ley oscillator
with transistor Q I and associated parts.
The oscillator relies on the center tap of
the IF transformer coi l; the other wind­
ing is shown as not connected and is
not used. The frequency of the oscilla­
lor is varied over a wide range by turn­
ing the slug adj ustment inside the IF
"can." In theory, this would be a one­
time adj ustment and should on ly re­
quire changing if you are using the
BFO with another rece iver - if then .

The potentiometer is used 10 "fine
tune" the osci llator during actual use ,
and varies the voltage applied to two
ordinary silicon diodes. 01 and 02,
which ac tually take on the role of a
varactor (a voltage variable capac itor).
This fine tuning function allows you to
adj ust the pitch of CW signals or the
clarity of SS B signals. A ze ner diode
sets the operating voltage at 6.R volts
and ensures a reasonable frequency
stability during operation from voltage
sources of 8- 15 VDC.

Test and hookup

The best way to te st your BFO is



SW I was made using the sc rew termi­
nals marked as antenna connection,
with our actua l recei ving antenna con­
nected to the SO-239 coax connector.
There is a remote possibility that yo u
will no t obta in satisfactory BFa op­
eration by coupling the osc illator 's
output to the recei ver 's ante nna. In th is
case , it may he necessary to try a direct
connect ion to the receiver 's 455 kl-lz
IF section throu gh a low value (1 0 pF
or less) capacitor.

C onsideri ng the fact that many ex­
cellent AM-only shortwave rece ivers
are available for less than S50 from 73
advertise rs or locally at your mall, the
addition c f a S10 BFa makes them
e ven more use ful. espec ia lly for moni­
toring fo r band openi ngs. The c hoice is
yo urs: Either scrounge arou nd. or
waste gas going from here to there fo r
the parts, or pay $9 plus shipping to
Te n-Tee for the kit. Either way, it 's one
heck of a value-added addi tion to an
A~1-on l y short wa ve rad io.

By the way, if you do order the Ten­
Tee ki t. he sure to tell them you read
about it in 73 Amateur Radio Today.'

A complete kit of materials. includ­
ing the e tched a nd drilled printed c ir­
c uit hoard, IS availab le as the "l-Kit
1050 BFQ from Ten-Tee Corporation,
1185 Dolly Parton Parkway. Sevierville
TN 37S02-37 10; 1 (800) 833-7373;
[www.tcntec.com]. fa

Ham Mall

"

''''IT453 . 451 kHz

"FN...

Vis~laslerCard accepted on line. Free shipping in continental US 00 all orders over SI01

C heck o ut a ll we offer!

Call Wall QSL Manager Listing News, Announcements and Specials
Ham-to-Ham Discussion Groups Ham Shack Photos

The world's largest internet 3"101'1' dedicated 10 Ham Radio.'

www.HamMall.com
This is the internet store that has it all ! Open 7 days per week - 24 ho urs per
day. Browse through our cata log viewing pictures .desc riptions, accessories ,
a nd our low prices. If you arc looking for a hard to lind item, Email us at
B i ll@ lIam~.d l. eom, and we wi ll try to locate it fo r you.

4 . Tunc your receiver to 455 kl-lz,
and. using the al ignment tool. adjust
the slug in Ll unt il you hear the BFO
signal. Your BFO is now ready for usc
with a ny AM-only shortwave receiver.

5 . If you arc using the BFO with
your AM-only shortwa ve radio, tunc
the radi o to any frequenc y where there
will obviously he CW, RITY, or SSB
signals. then adjust the slug in 1.1 (re­
fer to step -t ) until you hear the hack­
ground hiss, and beeps and whistles
c haracteristic of CWfRITY reception.

We used the Ten-Tee kit, and m­
sta lled the approxi mately 1.5-inch­
square PC board inside a small minibox.
addi ng an on/o ff switch and battery
holder. O ur connection to our Drake

02

C3
~{,----!lf-~o

1

ea

0'

"

Part No. Description

R1 15k 1/8 W

R' 47Qohm 1/8 W

R3 2Zk 1/8 W I
R. l 00otm l l8W I
" 33llk 118 W I
" "". I
" It 1/8 W

R' 220 ohm 1/8 W

e1 4 7 pF

C2, C3 100 pF I
e, o 1 IlF

" 4SS kHz IF rransfOOl1ef

C, 2N4124 NPN tra nSlSlor

0 1, D2 1N4OO2 sik:on diode

03 6 8 vz........ diode

CEO' CEO ....

Fig. I. HFO schematic.

hy usmg the ge neral coverage re­
ceiver in yo ur transce iver, or actually
us tng the shortwave rad io that you
have pu rchased.

1. Apply power 10 your BFo. For this
test, you can use a standard 9 V battery.

2. Place the output wire from your
BfO ncar the anten na connector o f the
receiver. If your rece iver has a whip
antenna. the wire may be clipped to the
antenna.

3. Set the BFO line luning contro l to
the middle position.

"

Requir8d but nol li$lttd
DC pI7WI:!' source. wel-fllIered. 8-15 v ;

Hookup wifll 01 minocoa. 10 couple BFO 10 recervllf;
Solder. soldering iron. hand toOl$, lind allgnmenllODllor

"
Table I. Parts list.

Whe n in Seatt le visit us at :
Radio De pot. Suite 176, 5963 Corson Ave .. So. Seatt le , WA 98 108

Phone (200) 703-2936 Fax (206) 763-4 172
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Joe Moell P.E. KOOV
P.O. Box 2508
Fullerton CA 92837
{Homingin @ao1.com]
[http://www.homing in.com]

Super-Simple 80m Fox
Build this easy and inexpensive QRP rig, perfect for dual-bandfoxboxes.

Are you looking for simple and inexpensive transmitters to get SO-meler foxh unling
slarted in your area? Do you want 10 add SO meters 10 your existing 2-meter faxboxes?
Here 's your answer. This rig uses one IC and one transistor, yet It puts out almost
three walls of clean keyed ClV with ,1 l2-volt battery peck. It 's not fussy about aIl1enna
mstching and the circuit board is only a little bigger than the new "Adopt a Child" stamp.

I'hoto A. Rik Strobhe ON7YD. designer of this transmitter: teaches the principles oj
8U-meter ARDF tit the Jl.) f) f) IARU Region 2 Championships ill Portland. Oregon.
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C
redit for this circuit design
goes to Ri k Strobbc ON7YD
o f Baal, Belgium (P hoto A).

He calls it the ATXSO. Rik has served
as Interim Chair of the ARDF Working
Group in IARU Region I (Europe and
Africa). so he understands the require­
ments for radio foxes in international
competitions. Over a dozen of these little

rigs have already been built states ide
and are in regular usc with no problems.

Circuit description
and construction notes

Fig. J is the complete transmitter
schematic. One gate of U I. a quad
NAND Ie . is the active clement of the
oscillator. T he series- resonant crystal

is in the feedback path. Grounding pin
I stops the oscillation. which should
he done be tween transmissions to pre­
ven t oscillator rad iation (backwave) .

Even with a we ll-shielded enclosure,
the backwave can he heard about 15
feet from the transmi tter, a potential
giveaway to nearby foxhunters.

The remaining gates of VI. connected
in paralle l. form the hulle r/dri ver stage.
CW keying also takes place here.The ti­
nal uses a fast-switching field-effect
transistor ( ~IOSFET) by International
Rectifier Corporation that operates in
C lass C at about 50% duty. Compo­
ne nts between Q I and the antenna
pro vide DC block in g and lo w-pass
filte ring .

Bare circuit boards arc available
from FAR Circuits for four dollars
each, plus $ 1.50 shipping for up to
four. Ask for the "ATXXO transmitter,"
If yo u wish to make your O\vn boards,
artwork is available via link from my
"Homing In" Web site. Sec Table 1 for
the parts list. Eighth-watt resistors fit
best on the ci rcuit board, but you can
squeeze quartcr-wancrs in (P hoto H }.

Ll is a miniature RF choke suitable
for SO-meter block ing . Values in the 5
to 10 microhcnry range are O K. Make



Reduced Price!
__ __/y $399. 95

Speci fically
Designed
for the RF
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Come take a look
at our updated website

Time Domain Aef lectometer (TORI

RF and A udio Equipmell1

CableMate@

www.aea-wireless.com '

Detect and Locate Faults (RealTime)
in cables ranging from 1610 2,000 feet.

148 7 PO;1u eU;a P: (HOO) 258-7HOS
Suite #127 P: (7611) 798-96H7
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Fun, easy to build projects

for publication in 73.
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Joyce Sawtelle,
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arc wound with AWG #2.4 enameled
wire on Amidon T50·6 ( 112-inch 0 .0.
yel low) iro n powder toroidal cores.
Space the turns e ve nly around the ci r­
cumference o f the core. These coils
stand vert ica lly on the board and
should be fastened down to prevent
damage from shock and vibration. I
used " hot glue."

The rest of the parts are available at
Digi-Key and many loca l e lectro nics
parts houses. Parts for fi ve transmitters
should cost about fifty dollars. You' ll
spend less if you have a well-stocked
j unk box (P ho to C ).

Like most 80 m AR DF promote rs. I
c hose 3579.5 kl-lz for my co urse foxes.
T V colo rburst crystals for thai frc­
q uc ncy are plentiful and inexpe nsive .
The board is laid out fo r crystals with
311 6-inch lead spacing. I used junk
box crysta ls in much larger holders by
be nding the le ads and drilling o ut the
ho les slight ly so that the y fit.

Rik says that yo u ca n use a ce ramic
resonato r (such as 2TA-3.58MG hy
ECS In ternatio nal . available from
Digi- Key) in place of the crysta l. With
the resonator, the frequency ca n be
tuned from about 3579 to 3630 kf-l z
with C 1. The downside of using a
resonator is that freq uency stability is
not as good . You may have to experi­
ment w ith lowe r va lues of C 3 a nd use
NPO capaci tors at C2 and C3 to preve nt
drifti ng as QI warms up the circuit.

With a c rystal, I found the tran smi t­
tcr is "stable as a rock" a nd adjusting C I
has little e ffec t. I rep laced that tri mme r
wi th a 47 pic ofarad fi xed capaci tor.

For a fin ish line be acon. se lect

"W= C l ~

Value

= C3

1(J-(i0 pF trimme r

'" '"
"00 '"

0.1 "F

0,001 ~,F

10 IIF tantalum

001 "F

HM148 or &Quiv.

AI choke. see text

26T, S&El t".t

" "

2.n . _ '''Jl1

IRF610

C040016

C040498

Cry5la l, see le .l

".

cr
;r

Parts List

"

""~•

..
-10>-' -j~.-

Name

ell =
I

•

~~
O_._.~, .=

C2. C3

c"

0 1- 5

F"~

c,

c.

R2

Fig. J. Schematic ofthe 80-meter transmitter.

ut
"'

'"

sure it can handle a t least an ampere,
because nc arl y thai m uc h wi ll go
throug h it if you inad vertentl y key the
final witho ut the osci lla tor runni ng.

L2 and L3 in the output lowpass filter

I Ct. en. C15

I '"

1C9. C12. C13

IRS

Table 1. Parts list.

I"'

I Fl3. Fl4

I A6. A7



Photo H. A 2 x / -3/ /5 inch circuit board holds all components for the QRP transmitter:

/'''010 C. Four assemh/n J transmitters with output coax attached. ready fo r installation
infoxboxes.
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the oscillator. The audio tone o utput
(~1CWJ2M) is not used on 80 meters .
If you use the .MFC . yo u don 't need
the interface circuit o f Fig. 2.

Plans for the MFC arc in 73
Maga zine' s " Homing In" column for
Apri l 1998. Updates and links arc at
my Wcb site (URL at beg inn ing of thi s
article) . I recommend the revi sed M FC
fi rmware by Char les Scharlau NZ0I ,
which incorporate s a short delay be­
twee n PIT and CW keying. This pre­
vents the high current pu lse that occurs
with the orig inal firmware at the start
o f each transmission .

The PicC on by Byonics (Byon
Garrabrant N6BG) is a lso a suitable
controller for this transmitter. It has
only one keying output , which is se ­
lected hy DTMF command \0 he either
CW or PIT. To have separate keying
of oscillato r and fi na l. a sim ple hard­
ware modification is necessary, I came
up with thi s mod and the in te rface cir­
cui t o f Fig. 2 so I co uld use PicCons to
contro l both sOm and 2m transmitters
in five of my foxboxes <Photo D ). Ei­
ther o r both bands will transmit at the
programmed times. determined by the
se tt ings of 5 I and 5 2.

T he PieCon mod is .si mplc: Isolate
the ex tra grounded pad of the 6-wire
conn ec tor on the board (the pad closest
to the corner). I carefu lly used a Drcmel
tool with a #192 cutter bit. Now. connect
a wire from the newly isolated pad to
pin 6 of the 16F8-l- PIC socket. (Yes.
it's pin 6 a nd not pin 7. There is an er­
ror on the sc hematic in the version 1.0
PicCon manual.)

This mod brings out the audio
square wave on the blue cable wire
(pi n 6uf the RJ II connector) at a leve l
sufficient to dri ve logic gate s. Use the
black wire (connector pin 2) for hoth
"rad io grou nd" and " DC ground."
Command the ID Tone for about 800
Hz <B 375). Do not set the PicCon for
CW Mode (8502).

In Fig. 2. U2 and associated com po­
nents detect the envelope of the audio
tone. which is buffered and becomes
the C W keying line to the final stage
of the transmitter. DC isolati on wi th
C 14 is important because the resting
state of the PicCon lone output can be
either log ic HIGH or LOW. D4 and its

prevents sho rts to leads of C4 and C5.
Thermal grease under the transistor in­
sures best heat transfer to the sink. Hot
g lue holds the sink in place on the
board to keep transistor leads from
getting bent.

Keying and timing

The Montrea l Fox Con troller (MFC)

by Francois Tremblay VE2JX and
Jacque s Brodeur VE2El\1M is ideal fo r
keying a nd timing of this transmitter in
a foxbox. Use the SO- meter (CW)

MFC output to key the final and the
two-meter P1T (TX 0:'\ ) o utput to key

frequency at least 20 kH z a way from
the co urse foxes . A 3546.8 kHz c rysta l
is 99 cents in the B.G . Micro catalog.
That supplier also has 3-packs of
colorburst crystals for a dollar per
pack . North American 80m foxtail ing
e vents arc in daylight. when there's no
d istant propagation and the hand is
quie t. Nevertheless. ta ke care to avoid
any local daytime net frequenci es .

You 'l l need a hcatsi nk at QI . even
though the re isn't mu ch room for it. J
trimmed the sides from Aa vid
593002803400 si nks to get n at 1- x I­
llS-inch anodized pieces with suitable
bolt ho les. Putting tape on one edge
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Value should he about double the
maximum transmit curre nt (I f all trans­
mitters in the foxbox. Two amperes
should he ubout right to start. Since
fusehclders can become intermittent, I
prefer to solder in about an inch of fine
magnet wire (AWG 32) instead of us­
ing an ordinary 3AG fuse and holder.

Why the concern about intermit­
tents'! Both PicCon and MFC have
delay-start timers so that you can put

. '

om
n •

T
els

~

'"

1 - "".rrrn, 1
I 0 I

• I I

Fig. 1. Schematic of the interface between 80m transminer and PicCon controller. It also
shows the /2 -l'Olt power distribution for the dual-band fosbox.

ammo box on two meters. Someday I
ma y use it for a remote control an­
tenna. When futly assembled. a cover
plate is held in place by the five long
bolts. The heavy battery in the box

hottom is cus hioned by foam. but the
cove r over the transmitter and MFC
provides physica l protection to them in
case the battery shifts in transit.

The fuse in Fig. 2 prevents battery
meltdown if an accidenta l short occurs.

,
Photo D. There wa.m ·t much room left 011 the lid ofthis 2-meter faxbox, but the 80·meter
board fit right in. The edge of the PicCo« with reset button and LED indicator is visible
Oil the underside of the protective plate.

connec tion 10 U2· 14 keep the final
from being keyed if the oscillator is
no t on.

I built my interfaces on 1-3/8-inch­
square pieces of perfbcard. Compo­
nents inside the dashed lines in Fig. 2
arc part of the keyi ng c ircuit of my ex·
isting two-meter transmitters. The di­
ode across the re lay coil is important
to prevent inductive "kick" from dam­
aging D3 and U2 when the relay
opens . If your transmitter uses relay
keying and doesn' t have this diode,
add it.

U2A and U2B provide log ic HIGH
output that follows the C W keying. I
use it to dri ve the LM3 17 voltage
regulator control terminal in my two­
meter transmitte r through a resistor of
about 47k ohms. This provides about
50% keyed amplitude modulation in
add ition to the MCW PM. It's very
hel pful to users of foreign-made two­
meter A~ RDF se ts with audio
strength indication. such as the Ron
Graham (Australian) and Altai (Rus­
sian) units. See "Homing In" in the
March and June 1998 issues of 73
Magazine for more detai ls of my 2m
fox boxes. If you don't usc those two
gates, be sure to ground the inputs
(pins 3 and 5). Leaving them open
would cause high supply current.

Build it tough

Fc xboxes take a lot of abuse , so
make yours as rugged as possib le . Like
most ARDF course-setters. I pre fer
surplus ammunition boxes for enc lo­
sures because they are inexpe nsi ve and
waterproof. By mounting a ll the elec­
tronics (except battery) on the lid and
securing all cables . the re is no worry
abou t wires and coaxes flexing and
breaking just before a hunt.

Photo F. shows how I constructed
my finish-line beacon. Note the clamp
that holds battery wires to the lid. This
prevents them from breaking at the
connection to the transmitter board .
RF output to the antenna wire goes
through the lid on a Pomona #3 760-2
insulated binding post. Radial wires
connect to a grounding bo lt and wing
nut on the outside of the lid .

T he ANC Iecdthrough in Photo E is
left over from previous use of that
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Photo E. The ATX8U transmitter (left). Montreal Fox Controller (ri ght ) ami a battery
[not shown Jare all y OII need for ell/ effective XU-meter ARDF transmitter. They all m01l1lC

ill the cover ofa small unnnunuion box.

your fo xboxes out o n the course se v­
era l hours ahead and ha ve them start in
proper seq uence just as the hun t be­
g ins. I f po wer to these cor urullers is in­
te rru pted -for on ly a few m illiseconds
d urin g the countdown. they will reset
and there will be dreaded silence at

o utputs wo uld have made for a more
e legant desig n, e limi nating D I . D2,
a nd D4 at the expense of higher supply
current during co untdo wn. Let yo ur
own parts so urces he your g uide .

Will it s moke?

has separate voltage so urce pads for
osc illato r and fin al.

There are no a ntenna tuning and
match ing adj ustments, but th is trans­
miner is very tolerant o f non matched
loads. You ca n get an idea of the close­
ne ss of match by measu ring the final
DC c urrent . I so me times get o nly 300
rnA or so when using a random verti­
cal a ntenna (see " Ho ming In" else­
where in this issue). but so far the
fux huntcrs have always heard the sig­
nal at the start po int. which may be
three or more k ilome ters away.

Many thanks to Rik S trubbe
O N7YD for providing thi s design to
rad io-oricntcers. Thanks also to Bob
Frey WA6EZV. who arranged for the
stateside circuit board source . I' m ea­
ger to hear of yo ur e xperie nces with
thi s litt le transmitter. Yo u can se nd E­
mail or postal mail to the address at the
head of thi s article.
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Scrambling Sews
4798 S. Florida AH.• # 108
Lakeland, H , _'-\813-2181
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Resources

Amidon A ssociates, Inc.
240 Bri ggs Avenue
Cos ta Mesa CA 926:26
(714) 850-4660
Ihttp://www.amidoncorp.com I

FAR Circ uits
Fred Reime rs KF9GX
18N640 Fie ld Court
Dundee IL60 11 8
(847) 836-9148
[farci rrs'ais .net]
[hup :/Iw ww.c I.a is.ne tl- farcir/J

B.G. Micro
555 N. 5th Street. Sui te 125
Garland TX 75040
( 800) 276-2206
[http ://ww w.bgmicro.com]

Byonics
Byon Garrabrant N6BG
l{ 128 Kokoma Dr.
Las Vegas NV 89 128
Ibyo n@byo nics.co ml
[http://www.byonic s.co mJ

Digi- Key Corpora tion
70 1 Brooks Ave . S .
Th ief River Falls. M N 5670 1
(800) DIGI-KEY
IhUp:llwww.d ig ikey.cmn ]

My pre ferred method of in itia l
c heckout for p roject s like th is is to ap­
ply power and veri fy critica l Ie and
transistor node voltages be fo re these
de vices are installed . (T hat's after do­
ing a c are fu l visua l inspection of all
other parts. of course. I found a so lder
bridge o n o ne board that way.) I pre fer
sockets for ICs, hu t there wasn ' t room
o n this board .

For foxbox serv ice. usc a 12-\'0It
lead-ac id or nicke l-cad mium battery
pack. At typical 12.5 V pack voltage. I
measured 3. 1 watts RF into a 50-ohm
dummy load. This is at the lo w e nd of
the IARU req uirement s for cham pio n­
ships (3 to 5 watts). but has been more
than adeq uate for so uthern Californ ia
fo xhunt s. U nder these co nd itio ns. total
c urre nt drain o f all Mages was about
400 milliamperes. Second harmonic
was -36 d B re lati ve to the funda men­
ta l. and third harmonic was -5 2 dB . All
o ther harmo nics and spurs we re -64
d B or be tter. These va lues meet the
FCC require ments in 97.307(c ).

For more RF o utput. yo u ca n in­
c rease the fi nal stage supply voltage.
A t the e xtre me. Rik go t 19 watts o ut
of hi s rig wi th a 30· vo lt supply, us­
in g a mu c h large r heat sink o n Q I.
Do no t exceed + 15 vo lts to the osc illa­

CIRCLE :w. 0 ." RlA DER SERV!([ CARD tor and bu ffer s tages . The c irc uit board
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start time .
Slide switches in m y projects ha ve

deve loped intennincnts in the past , so
I use togg le switc hes or so lde red wires
instead. A ll switches should he
mounted complete ly inside the fuxbcx
to pre vent acc idental activation or de­
activation in transit. CIx.'Ck battery con­
nectors reg ularly and rc-crimp as needed
to prevent another C<IUSC of imerrnittcms.

Component s in Fig. 2 were large ly
determi ned by the co ntents o f my j unk
box. which includes lots o f CMO S
ICs. Bipolar logic wi th ope n-collector



Jerry Boyd WB8WFK
9128 Surrey NE
Albuquerque NM 87109
[wb8wfk@arr1.net]

YOU Can Build the
FoxFinder aD!

Here 's how to get started in the exc iting world of3.5 MHz A RDF.

The p urpose of this erticle is to describe how to build a simple amaleur radio direction
findin g (A RDF) receiver fo r 80 m eter im ern etion at-sty le transmitter h un ting. The
criteria for the receiver is that i t must be easy to align without expensive lab equipment,
and all the psrts must be easy 10 locale. ln the case of this receiver, the majority of Ihe
petts were purchased from Dlgi-Key, Newark, Radio Shack, and Radio Shack Un limited.
One componenl was purchased from Amidon Associates, an d another part was located
at a local surplus store (lO- tum knob POl used for VFO control).

U
nlike for VHF direc tion find­
ing (OF) equipment. very little
information about complete

80 meter DF sets can he found in the
United States. Bits and pieces of infor­
mati on relating to DF antennas can be
found in books such as the current edi­
tion of the ARRL Antelllla Handbook.
Another source of information is a
hook by Joe Mocll K00V titled
Transmitter Hunting: Radio Direction
Simplified. Also, a new hook by Joe
Carr is a good source of information

about loop antennas: its title is Joe
Carr 's Loop Alllenlla Handbook.

Information on small CW receivers
can be found in the ARRL Handbook.
QRP handbook s and the Internet.

Back in May of 1999. I started de­
vc loping my first portable receive r for
use in the ARDF competitio n of the
Tenth Anniversary Friendship Radio­
sports Games in Port land OR. in Au­
gu st 1999. The result was an opera­
tional receiver that was used there . 1
was the only US contestant with my

own SO-meter equipme nt. All othe r US
contestants used equipment provided
by the Europeans.

The receiver described in this paper
is my second-generation design . My
first version rece iver shown in Photo
A was the one that was used in the
Portland eve nt. It was a superhe t with
an 8 MH /. If and a ferr ite rod antenna
with a vertical sense wh ip (more on
why a sense an tenna is required later).
Several improvements were made based
on my ex perience using the original

I'huto A. Receiver used in /999 Portland games by Jerry Boyd
WB8WFK.

Photo B. Inside I'iew of the receiver; After gluing !he loop in place.
coils U and L2 are wound . First. coil LI is wound using 6 tllnlS of
#28 wirewrap wire. Tile wire ends (Ire connected 10 the bulkhead (see
Fig. 5). Next. sense-coupling coil L2 is wound using 5 tllnlS of

. .
11'lrewrap wire.
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Photo C. A nother vrew showi/lM how sellse

anten1la and loop are attached.
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Fig. 1. HF DF receiver block diagram.

To improve the receiver, size and
weight reduction efforts were under­
taken. The first generation receiver
was awkward 10 carry. and J decided
that the next receiver must be as small
and light as possible. After all . an
ARDF course can he up 10 8 km in
length . and weight becomes important.
A plastic case was used for both re­
ceivers. To provide shielding. the in­
side is lined with copper foil.

Next. cost reduction efforts were
used for the second-generatio n re­
ce iver. includi ng the design of the
loop. This would make it more afford­
able to reprod uce. The $ 15 ferrite rod
used in the first receiver was replaced
with a loop wound inside 1/4-inch
copper tubing using wircwrap wire.

Also the If frequency was changed
from 8 MHLto -1-55 kl-lz so that lew-cost

beginning of experimenting with horne­
built HF DF sets in the United States.

A B
No Sense With Sense

ISO-degree ambi guity

Fig. 2. Loop allte1llla patterns. viewed f rom above look;'l!: down ollto receiver: A. No
sense. B. " 7th sem i'.

receiver du ring the 1999 hunt. It is my
hope that this recei ver wi ll inspire the

" .._ofTll. ..._ Gtp itq>

1< ' _ .. ''f' ~ .... of
looo if "" ,." ,• • _t no.
I'''' ~ " . •4",,'''' .'' fr« " ..."~
4.....1"'..:1

lb.,"'~ ..... ""...- I. ,,~d "" "' ._ ,.~ 1

Pl..... tic Box

lou ..... . '!' , ...
PI ."" be< ,001I ..,

.__ .. -

/ - - - -1- - -_.loop.

0I",r4 *,,«30"'-~"

}hd! ~' Id<lui,,~ "'"
b.fo" ~1"~ ,,! I'..,

Fig. 3. Faraday shield construction.
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Fig. .I. Diagrams showing the lise ofa plastic box or a metal box.



Fig. 5. Hulthead connections, (/ .1' viewed from receiver PCH. Photo n. Home-made battery holder:

A f\.-t rad io IP filte rs from D ig i-Key (or
surp lus so urces) could be used . The 8
MHz version used a ho memade crystal
fi lter in the IF made from microproces­
sor crystals and required a crystal se lec­
tion process. I thought that this would
not he easy to reproduce without test
equipment to verify its operation . The
improved recei ver has a "no-tune IF: '

Another impro vement was the addi­
tion ofelectronic switching for the sense
antenna. This appears to be a common
feature in European designs. This allows
the sense enable switch to he located in a
location that is easy to operate with one
hand. A normally open push-button
switch is used for the sense switch. The
rece iver is po wered by a 9 volt batte ry,

Rlock diagram
and receiver operation

Re fer to Fili!:. I for an overview of

the receiver. T he sig na l is fi rst p icked
up by L L the pri mary DF a nte nna (L2.
the sense-coupling loop. will he di s­
cussed later). LI and L2 are housed in

a Faraday shield made from 1/4-inch
co ppe r tubing. L I presents the typica l
figure-eight pattern (refer to Fig. 2A)
The vo ltage induced into the DF loop

is amplified hy Q I FET am plifier. Ad­
justing the d ra in vo ltage co ntro ls the
gain of Q I . The electronic gain control
c irc u it Q 2 accomplishes this . The gain
control operation is nonlinear.

Fo llowing a mplification by Q I. the
s ignal is passed o n to U4 a Phillips
NE602 (or SA(02). U4 is co nfig ured
as a Gi lhert ce ll mi xer a nd varactor di ­

ode- tu ned YFO. The Y FO is operating
455 kHz below the desired received
sig na l (referred to as low side injec­
tion) . The data sheet specifics a con­
vers ion gain of 14 dB at 45 MHz. No

graph was pro vided to determine the
value at HE

A fter conversion to the IF frequ ency
the signa l is filte red by FLI to re move
undesired signa ls. FLI has a 6 d B
bandwid th o f 4 kHz. U I is an IF a m­
plifier w ith adjusta ble ga in co ntro l.
The data shee t specifies a gain of 50 dB
(at 45 ~lHz) and a gain control range
of 60 dB (at 45 MHz). Adj usting the

AGe voltage control s the gain of VI.
T he electronic gain control circui t Q2
& Qt accompl ish th is. Followi ng am­
plificat ion hy V I the sig na l is con­
vcrtcd to base hand (aud io) by product
detector U2 a nd BFO U2. A lo w cost
ceramic reso nator determines the Bf'O
frequency. V2 is also a Phi llips NE602
(or SA602 ).

Afte r convers ion 10 base hand. the

sig na l is a mp lified to a le vel to drive
a ste reo headphone by U3. U3 is a

Photo E. Author s daughter, Megan. finds nullwithout sense. Photo F. Megan activates sense and notes that the signal nulls.
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Next, we attach the loop to the box
after bending the loop. My version
used a plastic box. so I used the in­
verted gap configuration described in
Fig. 4 (left side). If a metal box is
used, it's very important to usc the
configuration shown on the right-hand
side of Fig. .t. The reason for doing
this is to prevent the Faraday shield

National Semiconductor L~1386 con­
fig ured fo r a gain o f about 50 (se t by
I IlF ceramic capacitor C7). The head­
phones can be any set that has Z of
32 ohms. A quick note about using cheap
headsets: They may have lower effi­
c iency than name brands. I can notice
the difference between a Sony set ver­
sus a $5 no-name. However, the $5
version works.

Electronic gain contro l Q2 and Q4
provides manual gain contro l of the re­
ceiver. Manual control is desired for a
DF rece iver. because au tomatic A Ge
action would adjust the gai n of the re­
ceiver as the loop is turned . This could
make finding the null difficult because
of AGe trying to maintain a constant
volume level.

Because the loop provides a fi gure­
eight pattern, two nulls would occur.
Thus a ISO-degree ambigui ty exists.
The null s are perpe ndicular to the loop
axis (F ig. 2A). The sense antenna and
sense amplifier is used to modify the
pattern of the loop to allow so lving the
ambiguity. When the sense switch is
closed. vee is applied to the drain of
Q3, amp lifying any voltage ind uced
into the sense antenna. The amplified
signal is summed. with the signal be­
ing rece ived by the DF loo p through
coupling loop L2. A cardioid pattern
(F ig. 28) results, thus producing one
null and a peak.

Faraday shield const ruct ion

Refer to Fig. 3. To form the Faraday
shield. start by cutting a 2-l--inch sec­
tion of 1/4 -inch copper tubing. After
cutting the tub ing , it is very important
to remove any sharp edges on the ends.
This will prevent damage to the coils
during and after winding (sandpaper
was used for this operation). Next,
bend the loop as show n in Fig. 3.

Attaching Faraday shield 10 box

I ,. -

i 'o;;~
'<>~----<ljJ•

...

I !

I

•,

November 2000

,
<•

~.,

C S ···0 -

"-

Fig. 6. Top level schematic.
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Parts List A

Value Not.

100 ).IF RS 270-1028

01 llF
Ceramic from
i u n~ box (JB)

"""F Silver mica JB i
, , F CeramicJB

001 ).IF RS

10 j.lF RS

220 ).lF RS 27:2·956 I
O.l IlF as

470 pF Silver rrnca JB

125 pF Silver mica JB

55~4S pF Newari< 9304

12-100 pF Newark 9328

51 pF Siwer mIca JB

0001 IlF RS

68 pF Silver mica JB I
100 pF Silver mica JB i
0.221lF Ceramic JB I
200 pF SIllier mica J8 I
lN4735

62 V RS 276-
561A

MV104 Newall< MV104

MBRS140T3
Newark
MBRS140T3

TK2330 Digi·Key

ITK2330·ND

Stereo as
phone jack

6T #28 See text

5T N2a See ted

150 IlH
Digi_Key
DN41154-NO

6 8 IlH
Oigi-Key
Ma023·NO,

Name

C2, C3. C4.
C9. C17,
C24, C32

ct . C13.
e,;

C27, C20

C18, c aa .

e"

ca. cu .
C15, C21

C7. Cl0.
C30, C33

e"

C28. C37

e,"

e,"

eel

0 '

0'

r

t

a

,
,

,

,

,

,

,

,

,

2 C5, C6

1 Fl1

, 0 '

, "'

, "
, U

from forming a shorted turn . If the in­
verted gap configuration is used with a
metal box, the receiver wi t! not work.
Also, if a plastic box is used, you need
to pro vide some shielding for the re­
ceiver hoard. Do not extend the shield­
mg above the position shown. This
shielding is connected to the receiver
circuit board ground.

After gluing the loop in place, coils
L1 and L2 arc wound. First, coi l Ll IS

wound using 6 turns of #28 wirewrap

t 1 l3

L "' -:-::-~---'-----!
Table 1. Parts list,

•,
,II~

'0-,
••

i s
Qty.

00

~~ a,
•

•,., ~

1

!

, 0, ,

, ,
..:,
-

_0

"

~':
I

,
'.

i ,
! t-~"

0''.

I 1

•
!T~
,f-l

•

o,;

"•

,,'

Fig. 7. Receiver schematic.
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wire. The wire ends are connected to
the bulkhead (see Photo H and F ig. 5). •,

iNext, the sense-coupling coil L2
~ 8 ~' S "wound using 5 turns of wirewrap wire . ~c-j l ,e

L "oThe sense an tenna is made from a ~

20-inch section of 3/32 bronze rod "' ~,
purchased from a local welding supply • , o ,

" " - eo. 0 • " "
G -,

0

store. The sense antenna is attached to - • c=--j l" f---1 1"
the bulkhead and hot-glued in place .
Next, connections from the bulkhead
to the board are made for the

c, • •
mam u....:2 ~ i

, •
sense antenna, L I and L2 . For safety

, e«« ~

~0 s
u a • , !

I I
-,

Parts List 8 ••0
'10

Qty. Name Value Note I ' "

a Q 1, Q3 MPF102 AS 276-2062 I ,- a

I
G

02, Q4
2N2222A

RS 276·2009 , II,e,
(MPS2222A)

I ' I •
" SDk pot Small JB

0 .
w,

SOk (use 51k ::r;f---11,e
~ ~e r l,et na !ixed R) 10· Surplus

tum knob POt '-" ~ l;'
8

~ • ;;
R8, A13 10k 114 W RS I

9 •
a " j-J Of---1I,e~ ~

,
, R" 10k PCB pot AS 27 1·282 I • 0

u

" >
'"

•, R' 2211 1/2 W RS I s.: ; 8
w, RS 750U 1/4 W .ra I

I '
RS 470n 1/4 W JB J •

Cl .1- , e 0 > ,
I ~tlJ

u - ,
a R7, RIO 10n 1/2 W RS 0

L,1,e
s >,

I ' I
u.... s , • , >R' 1 5k 1/4 W RS CD 06 a... Cl ,-

1t R" 270H 1/4 W RS I
t R" 1000 1/4 W RS

I I I ~, R" 22OC1 1/4 W RS

a R15, R20 1 meg 1/4 W RS "
,

~ • e •
t RU 5,l k1 /4 W JB , Ihe

I' R" 2,2k 114 W RS , 0• III' su •0

I ' R" 100k 114 W RS , II,ec,

I' R" 1k 1/4W RS u....:2 .J-« •
t R" 4Th 1/4 W RS

"• , u

~
c'

,
~

1. 1"e 0

0

SW1 & R2 Volume
RS 271·21SB ,

'"t - U D
power oootror 5 0 t,: 6 •0

. ~- - •u _ ,
SW, SPST JB or check RS

,
:~

, - • -,"I u " 0

Amidon. Wind I' H,<~, n TSo.2 core
with .28

0
wnewrap WIre, "1, I"
32T PR V3T SEC w -

L,1,eNTE74S or -0
ECG 745. °, U' MC13SO
purchase at any . ~ QO"" 0

TV parts store

~ " I',
U2. U4 NE502A

RS Unlim'ted

"
<

t RSU 11928173

RS 276· 1731
~, U3 LM386 ,- '"0 i9i•Key,
, •, " 455 kHz

TK9942·ND
<

l'.- B<" e x 3 x 1 AS 270.1808 Fig, 8. Audio schematic.
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Alignment testing a nd operat io n;
location of adjuslmenls (see Photo B)

purp oses , a small round wood or plas­
tic hall (painted red or o range) should
he attached to the e nd of the se nse an­
tenna for eye protection. Photo C shows
how the two ante nnas arc attached.

Assemble and insta ll the recei ver
board after the loop is construc ted . Re­
fer to Pholo R for approximate loca­
tion of active stages. Be sure to use
good high freq uency wi ring practices
and keep leads as short as possible.
Note that TI is also wound using num­
ber 28 wire wrap wire . The pri mary is
32 turns and the secondary is 3 turns.

skywave (page 14-5 , ARRL Arltenna
Handbook, l Sth edition). I a ligned the
se nse antenna system at a di stance of
ahout 500 feet fro m the transmitter. So
far, te sting indicates that the sense a n­
tenna works over the use ful range of
the recei ver. The only th ing I noticed is
that the sense antenna does not pro­
d uce a null o r peak at a distance less
than about 15 feet from the transmi tter.
Howe ver, the loop still produced null s.
In a real ARDF event you can see the
markers at a di stance where the se nse
is still worki ng .

To adj ust the sense antenna. perform
the following seq uence:

I . At a distance of about 500 feet
(minimum) from the transmitter. rotate
the receiver and find the null . Now ro­
tate the receiver 90 degrees from the
null (for now. any di rection). Push the
sense switch and ro tate R 16 through
its range . If you are in the right quad­
rant. you wi ll find a place in the adj ust­
ment range of R 16 where the signal
will dip. If yo u contin ue adj usting
R16. the sig nal will pass the di p and
increase in strength. If you don ' t li nd
the d ip , rotate 90 degrees in the oppo­
site di rection from the null. Yo u shou ld
fi nd it. Adj ust RI6 for a d ip in signa l
strength. Mark the side of the loop
poin ting toward the tran smi tter (where
the di p occ urred) with tape .

2. Test the operatio n of the se nse by
find ing the nu ll. Knowing the d irec ­
tion of the transmitter. rota te the loop
90 degrees (use the end that is not
marked with the ta pe). Push the sense
switch. The signal should increase .

3. G o back to the null (without the
se nse switch pushed ), and ro tate the
loop (end marked with tape) 90 de­
grees toward the tra nsmitter. Push the
sense switc h. The signal sho uld d ip .

4 . Another simple test is to ho ld in
the sense switch \vhilc rotating the re­
ceiver. The s ignal should dip when the
e nd marked with tape is pointing to­
ward the transmitter (the d ip is 90 de­
grees offset from the null obtained
with no se nse ). The signal sho uld peak
when the e nd of the loop with no tape
is pointed at the transmitter.

1. Fi rst. se t the V FO so the recei ver
rece ives 3579.5 kHz. This is accom­
plished by adjusting C 22 until you
hear the signal.

2 . Nex t use a communicatio ns re­
ceiver se t to 3 124.5 kHz to hear the
LO. Use a probe made o ut of wire as
the antenna located d ose to the
NE602. This will verify that an image
is no t being rece ived and that the VfO
is on the correct frequency.

3 . Atia n the fron t end by adjusting
C27 and~C20 for maximum signal and
listening to the signal as each adjust­
ment is tuned . As necessary. reduce the
signal generator amplitude .

To set the VFO tuning range :
I. Set the signal so urce to 3800 kH.l,

All adjustments and test points will tune the receiver to hear the signal. and
be fou nd in Fig . 7, the receiver sche- measure the voltage at the ann of the
matico Before sta rt ing. preset the con- V FO pot. Write down thi s voltage as V
trois to the fo llowing cond itions: high.

l. Set the VFO control for center 2. Set the signa l source to 3480 kH l .
sca le (if the knob pot is used. it 's 5 on Tune in the signa l and also measure

the d ial). the tuning voltage . Mark it down as V
2. Adj ust the RF gain control fo r low.

maxim um RF gain. 3 . The nex t steps wi ll ha ve to he
3. Set the vo lume cont ro l for a low repeated a bout fi t imes becau se the

audio le ve l. adj us tments in teract.
4 . Us ing a voltmeter. adj ust the sense 4 . Connect voltmeter to FREQ 3 and

gain control (R I fi) fo r maximum voltage adjus t R24 for V low.

at the drain of Q 3. 5. Connec t vo ltmeter to FREQ I and
5. Note the ne xt steps will tempo- adj ust R23 for V high.

rarily allow the receiver to tunc a very 6. Repeat un til the two measure.
wide range (about [ MHz) for ali gn- ments equal V high and V low.
ment purpose only. This will make 7. Yo ur rece iver wi ll now tune from
VFO tuning very fast , hut it's only a 3480 to 3800 kHz. This tuni ng range is
temporary condition. After the rece iver -o utside the bandwidth o f the front end.
alignment procedure is completed the However, this range was chosen to al­
YFO tun ing range wi ll he 3480 to low the receiver to be o perated during
3800 kHz . a low battery condi tio n when the vo lt-

fi . Usi ng a voltmeter co nnec ted to age regulators are out of regulatio n.
FREQ 3, adj ust R24 for zero volts. Drift d uring normal operation is small.

7. Using a voltme ter connected to Large dri ft ind icates a battery ncar the
FREQ I. adj ust R23 for maxim um end of its life . You can pick a narrower
voltage. range by find ing a new V high and V

Note : Use a plastic a lig nme nt tool low. Just use the new V high and V low
\\...hen adjust ing the vari able capacitors . in steps 4---5 . The battery is mo unted
This is most important for C22. the exte rnally, as shown in P holo D.
VFO frequency adjust. After the recei ver is working , the

Next. you will need a signal source se nse amplifier gain is adjusted. I used
set to 3579.5 kHz. Couple to the loop my 80 meter Q RP AROF tran smitter.
by placing a small loop con nected to II's important to use a local source. Do
the signa l source near the receiver OF not attempt to adjust the sense circuit
loop. using a long distance signal that is ar-

The process fo r adju sting the riving via skywave. According to the
bandspread capacitor and peaking the ARRL Handbook. it is possib le to get
fron t end is as fo llows: poor (or no) nulls on a signal that is via
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Operat ion (refer to Pholo E)

Safety first! Always watch o ut for
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Closing comments

power lines and where the sense antenna
is pointed.

First, find the null without the se nse
antenna active. After the null is found,
rotate the receiver 90 degrees from the
null and activate the sense (Photo F).
Note the strength of the signal before
and after activating the sense. If the
signal dips or slightly decreases, the
taped end of the loop is pointing to­
ward the transmitter. If the signal in­
creases, the nontaped end of the loop is
pointing toward the signal. A fter the
180 degree ambiguity is solved, deac­
tivate the sense and use the null with­
out sense. That null is usually deeper.
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My Web site (Alhuquerque transmit­
ter hunters) is at [hup:/Iho me.att.netJ
- wbfiwfk]. The Homing In Web site is
at (http ://memhers.aol.comlhomingioJ
index .html] . fa

Dale Hunt WB6B YU suggested that
it may be possible to replace TI with a
modified 10.7 MHz IF transformer. If
anyo ne tries that, please let me know. I
am currently working on having a pro­
fessional board layout done. J plan to

use a footprint for T I that would allow
a standard 10 .7 IF transformer to be
substituted . Dale also suggested that
the VFO coil could be replaced by an
adj ustable inductor, and that could
eliminate the need for a variable ca­
pacitor for C22. For field-tes ting, I am
currently using a 0.15 watt CW trans­
mitter that was designed for ARDF
use, The plans for it, as well as infor­
mation concern ing the availablility of
PCBs, can be found on my Web site,
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HOMING IN
Radio Direction Finding

80m ARDF Comes to America

Joe Moell P.E. KOOV
P.O. Box 2508

Fullerton CA 92837
[HorninginGaol.com)

[http ://www.homingin.com]

If your club holds only 2m ARLJF even ts, y ou 're missing half the fun. There's another international
Ioxhunting band, too.

Photo A. III the earty days of ARDF in Europe, fox transmitters lI"ere just like the ones
used ill USA 7-11/1111s of the /950s - big, btllky, and keyed by hand.
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Bcforc Zrn FM look off in the late 1960s.
clubs held their mobile hidden trans­

miner hunts IT-hunts) on the 80m and 10m
bands. Look through ham radio magazines
of the 1950.., and you' ll sec a variety o f ra­
dio direction finding (RDF) antennas stick­
ing o ut (If car wi ndows. includ ing nig
box-shaped loops and little ferri te rolls.

Tran..mitters and receivers used tube!'>
back then. so vponeble" really mean t "big
and hca vy with a handle:' low-milage dry
ce lls were necessary to light tulle Filaments,
and high-voltage batteries powered the tube
plates. Tha t didn' t stop the ham hide rs of
tha t era. who sometimes put thei r emit ters
in baby carriages and built them into fake
fire hydrants. j ust like today.

Sk ywa ve prop agation make s e ig hty
mete rs a c ro wded place after dark. so

foxhunts on that hand were daytime events.
(At night, ten meters was preferred.) The
winner was usually first vehicle to be spot­
ted by the hider, so hand-held "sniffe rs"
were unnecessary.

Almost a half ce ntury later. hams on this
continent arc rediscovering the joys of short­
wave-band ROE That's because it 's an im­
portant part of the inte rnational on-foot
fo xhunting scene. Tod ay's so lid-state tech­
nology make !'> it easier and mu ch more fun .

Europe leads the way

As regular "Homing In" readers know.
competitive on-foo t foxhunting (also called
foxtniling, radio-orienteeri ng, f oxOring and
AROF) follows rules that arc promu lgated
by the International Amateur Radio Un ion

(lAR U). They originated in eastern Europe ,
where the sport began on 80 meters in the
1970s (photo A). Two meters was added
later. Nowadays. IARU's national. regional.
and world AROF Championships have an
80m event on one day and a 2m event on
another.

In a few countries such as Sweden. 80
meters i!'> still the primary hand for ham ra­
dio transmitter hunts . A few years ago. I
interviewed Per-Axel Nordwaeger SMOBGU.
who put out COUNes for the 199-l AROF
World Championsh ips near S tockhol m. P­
A dislike!'> the signa l re flections that plague
VHF bunts. " I don ' t find 2 meters as inter­
es ting because it's so unpredic table," he
says. "You end up in many places other than
....-here the transmitter rea lly is."

S toc kho lm fo xhunts a re Wedn esday
evening a t 7 p.m. in large wooded fo rests.
In most months. that' s well a fter sunse t.
Snow-cove red courses are freq uent. The
hider puts out seven transmitters. timed to
come on auto matically and to transmit one
after anot her in sequence.

"Our old- fas hioned receivers interfered
wi th eac h othe r," ..ay!'> P-A. "So we had to
spread the hunters out. They scatter into the
forest two minutes before the first fox starts .
They are allowed to continue to search for
two minutes after the last transmitter shut!'>
off. then return to the stan . About an hour
after the hunt ends. the foxes automat ically
start transmitt ing again to help the organizer
find them 10 pick them up."

According to S),I0BGU. most Swedi sh
radio-cdentccrs use the same recei ver de­
sign, which is about the size of a cigarette
pack (Photo B). "Two Swedes started build­
ing them around 1965:' he says. "The cir­
cuit has been impro ved over the years. We
can huy them eithe r complete or in parts .
T he ferrite loop is quite O K. My friend Lars
Nordgren SM0 0 Y uses a la rger air-core



loop instead . It is heavier to carry, but gels
a sharper bearing null."

Stateside fox hunters know that 2-me ter
RDF is made more diffi cult by multi path.
VHF signals reflect from buildings, hills,
and mountains . Bearings arc most accurate
when transmitters and receivers arc line-of­
sight and there are no large terrain featu res
nearby. When you' re in a canyon on the back
side of a hil l, 2-mele r signals are weak, and
bearings aren't trustworthy.

Eig h ty me ters is a differe nt s to ry.
Groundwa ve is the primary propagatio n
mode for fox signals on that band in day­
time. Long metal struct ures suc h as power
lines and fences can affect bearings if they
are close to the recei ver. But in genera l,
bearings are sharper and more consistent
than on VHF. Eighty-meter RDF equipment
is smaller and lighter, too.Thai explains why
winning times on 80m were two to 16 min­
utes better than for the same age/gender di­
visions on two meters in the 1998 ARDF
World Cham pionsh ips.

Ewal d Stadler DJ2UE of Herrenberg,
Germany, is a fo xhunt organi ze r and trainer
for the Deutscher Amateur Radio Club. He
says , -On 80 meters, you have to know your
equipmen t, the null and front-to-hack ratio.
But mos tly it's running, a sport competition.
However, on two meters, it' s a brain com­
petit ion. You have 10 be very careful what
you do because of the signal rcttccttons. On
80 meters, you can stand still and navigate
and take your hearing and then go, but on two
meters, no way! If you stand still and take a
bearing, you may be off by 30 degrees: '

ARDF promoters around the USA are
adding 80 mete rs 10 their events. Starting
in March, all of our so uthe rn Califo rnia
multifox practice/demonstration sessions
have had at least one 80m transmitter. Usu­
ally the hunters find the 2m faxes first, then
start over aga in on eig hty using borrowed
gear. Most of them express arnazernen t at
the sharp, bounce-free beari ngs on the new
band.

Sharp beari ngs and small lightweight
RDF gear make 80m an ideal band for in­
troducing youngsters, partic ularly pre-teens,
to amate ur radio and ARDF. Would this be
a great activity for your next Scout campcut
or Jamboree-on-the-Air?

Getting bearings on 80m

Severa l manufacturers make "longwavc­
to-mtcrowave'' mult imode hand-held re ­
ceivers and scanners covering the 80m band.
Available models include the lcom IC-RlO,
Yaesu VR-500, Alinco DJ-X lOT, and AOR
AR8200Il B. With such a set and an RDF
antenna, you're ready for an SO-meter hunt

(Photo C). Be sure tha t the receiver has CW
or SSB modes in addition to PM, because
ROm faxes send keyed CWo

On two mete rs, you can get a rough bear­
ing by simply holding your handic-talktc or
scanner close to your chest and turn ing
around, listening for the signal null that in­
dicates that the so urce is behind you. This
"body shield" technique won't wo rk with
an 80m handheld, because these long-wave­
length signals pass right through our bodies
with almost no attenuation.

Refl ectors or shields of metal won't make
your 80m set reliably di rectional either. At­
tempts to shri nk 80m yagis, quads and other
high-gain antennas to portable size have
proven futile. So loop and rod antennas are
the best way to ge t good 80m bearings, just
as they were almost a half-century ago.

Large, multi turn box -frame loops are ac­
curate and sensitive for mobile use (see
"Homing In" for August 1991). However,
they' re too big and clumsy 10 carry on foot.
Windingabout the same amount of wire on
a small ferrite rod makes for a light easy­
to-carry anten na that has the sa me sharp
nulls and almost the same sensitivity. Small
air-core loops can also be effec tive if care
is taken to ach ieve good electrical balance.

Adding a vertical "sense" whi p or wire
with proper signal phase resol ves the rod
or loop' s inherent 180-degree ambiguity.
More about tho theory and prac tice of HF
loops, rods, and sense circuits is in theARRL
Handbook and my RDF book. {Transmi tter
Hunting - Radio Direction Finding Sim­
plified by Mocl l and Curlee is published by
TAB/McGraw-Hill , ISBN number 007­
1560068 .)

Champion 80m ARDFers of Europe and
Asia prefer integrated receiver/antenna sets.
Each country seems to have its only favor­
ite design. A se t by Sieg fried Pomplun
DL3 BBX is popular in Germany and the
Ne therlands (P hoto D). You can huy a kit
version for ahout US$95 , if you're willi ng
to arra nge for curre ncy exchange. There is
a Web link at the "Homing In" site with
more information.

Altai ARDF sets from the Barnaul Radio
Factory in southwestern Siberia are used
throughout the forme r Soviet Union. That
fac tory makes the "Altai-3.5" for eighty
me ters, which has a tunable recei ver and
loop/ sp ike d irec tio nal ante nna system
(Photo E). The loo p is about one foo t in
diam eter.

T he USA doesn' t have a favorite 80m
receiver/antenna set ye t, but Jerry Boyd
WB 8WFK of Albuquerque (Photo F) is
working hard to create one . Sec his article,
" YOU C an Build the FoxFinder 80!", el se­
where in this issue of 73.

Photo B, Per-Axel Nordwaeger SM OBGU
is ready for the next Stackhohn hunt in the
forest . Note his cigarette-pack-site re­
ceiver with rod and .Iell.le al1tennas.

lntemational rules for ROm ARDF call for
tra nsmitters to have 3 10 5 watts output,
keyed CWO Frequency range is 3500 to 3600
kHz. A General class or higher license is
required for the hider above 3525 kHz and
Extra below 3525 kHz. There's no license
requireme nt for the roxhuntcrs, of course.

The most popular 80m fox frequency is
3579 .5 kHz , becau se inex pens ive T V

Photo C. Bob Legg W6QYY built this 80­
meter RDF antenna 10 use onfoot with his
MFlHFIVHF multimode hand-held scan­
ner at a recent southern California hunt.
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Photo E. For many years. 80111 A RDF has been part of physica l education ill Russian
schools. incll/ding hoth licensed and unlicensed YOllIIgslers. Th e "Altai-d.Y " is one of
very few ccnnmercialtv manuf actured ham equipment items There.
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Photo D. Try if, vou'It lit:e il! Matthew
Cook gave high marks to 80m ARDF af ter
experiencing it fo r the first time at Caltect,
ill Pasadena this spring. III his left hand is
(Ill 80m receiver/antenna set by Siegfried
Pomp lun DL3BBX.

colcrburst crysta ls o n that frequency are
easy to lind a ll ove r the world. T he fini sh

line beacon frequency sho uld be at least 20
k Hz away from the five fox transnuucrs to
pre vent QRM on simple receivers .

Ylost QRP crystal -controlled CW trans­
mitte rs ca n be pressed into service as 80m
foxes. See my article. "S uper-Simple 80m
Fox" , in this issue of 73 fo r an excellent
design by Rik Strobbe ON7YD. Antenna
polarization must be vertica l, to provide hest
results with loo ps and rods.

Shoot up your antenna

Fox transmitti ng antenna s for 80m are
easy if there are trees at the hunt site . I found
that a more-or-less vcnicul wi re 20 to 30
feet up in to a tree and a sing le radia l wire
of the same length pro vides plenty of sig­
nal to the starting point, even o n a n TARU

championship-si ze co urse, when used with
the ON7YD transm itter.

How do yo u get the antenna up into the
tree '! And mo re important to a harrie d
fo xhunt organizer, ho w do you pUI fi ve an­
tennas into five trees in a short time'? My
answer: A sl ing shot. T here arc some new
com mercial s lings ho t/sp inn ing- reel con­
traptions for sale to hams, but I have had
excellent re sults with a simple twel ve-dol­
lar slingsho t from the loc al sporting goods
store . Rather than loft a leader line and then
haul up the wire with It. Haunch the radiating
wire d irec tly.

For me, AWG #24 stranded wire with the

multicolored Teflo n jacke t is just right. I
found white wire with brown, black, and

green stripe s that camouflages well in leafy
trees and on the grass. After a ile 80m hunt,
I asked a hunter what he thought of my

anten nas . He said , "What antennas?"
Here arc some anten na-la unc hing tr icks

th at I learned the hard way:
I ) Tie a "3/8"-siLc lead sinker ( 10 grams )

to the far end o f the wire; launch the sinker
over a high branch, ami the wire will fol ­
low. Be sure to secure the transmitter end
of the wire so yo u don 't loft the whole wire
out o f reach .

2) T he pile of wire on the g round must
offer abso lute ly no re sista nc e to being
pulled up . A llow no tangles , and defi nite ly

no tree branches or o ther debris under the
wire to snag it.

3) Hold the slin gshot upside-down, so that
as the wire falls away after launch , it doesn't
tang le in the yoke o f the slingshot.

4 ) Put tape o ver {he eye of the sinke r
wh ere it con nects to the antenna wire . Be­
fo re I did , I got a nasty c ut on m y fin gertip
from the sharp po in t o f the eye on o ne
la unch.

NOTE: Use e xtreme cautio n with your
slingshot. Wear safe ty glasses and watch out
for others nearby. Check and obey local

laws. T he possess ion and use of slingsho ts
may be regulated by ordinances and park
rules .

The radial wire(s ) can just be stretc hed
o ut on th e ground . I usually stick shan
skewers into the soil to ho ld the fa r ends of
the rad ials in p lace and keep the wire from
co iling up . In two locations at the June
ARD F Te am US A Quali fyi ng Runs, the
foxes were nex t to a creek, so I dropped the
radials into it.

Having o nly one radial results in a more

covert hidden transmitter, hut it reduces sys­
tem efficiency and makes the radiation pat­
tern somewhat di rectional. If possible , run
the radial in the direction of the start point,

to put max imum signal in that di rection. Use
care to minimize the hazard of tripping over
it.

Be tte r tra nsm itter anten na s may be
needed if po wer is lo we r, receiver sensi ti v­
ity is less, or there is a high noi se level at
the site. For the ARDF Cham pionships in
Portland last year, Dale H unt WB6BYU

made antenna sets consis ting of a 26-foot
vertical wire, th ree l6-foot radials, and an
RF matchi ng transfo rme r. His transformers
were wound on Am idon T- 130-2 cores. 5
turns on the primary (connecting via 50­
o hm coax to the transmitter) and 55-tum
second ary (to anten na and radials). I could
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The World's Smallest Full-Featured HF-SSB Radio

Response to my call to host the 2(x)1 USA

ARD F C hamp ionsh ips has been go o d.
W B6BYU, who has more ARDF hosting

ex perience than j ust about anyo ne e lse in
the country, reminded me to mention that
corporate sponsorship and in-kind donat ions
can help balance tlte b udget fo r an event of
thi s k ind . Fo r e xa m ple, a d ivi s ion of
Mo to rola pro vided medals for the 1999
C hampions hips o n Port land .

"Genera lly it is eas iest to fi nd some ­
o ne to sponsor the me da ls, " Da le sa ys.
" It 's harder to ge t t he b use s pa id fo r.

tell that these antennas wo rked ve ry well ,

as I copied the foxe s several miles away on
my mobile rig .

T he need for tall trees for wire antennas

limi ts the n umbe r o f su it ab le 80 -me te r
foxhuruing sites in so uthern Califo rni a . I' m
e xperime nting with stand a lone xu -meter
vertical antennas made from PVC irrigation
pipe wo und wi th mag net wire . A ny sug­
gestions from yo ur experiences would be

we lco me .

Unfinished business

Photo 1': Jerry Boyd WBSWFK 11m the
only competitor at the 1999 ARDF Cham­
pionships ill Portland who built his own
80m receiver/antenna set from scratch.
He's crossing the fi ll ish fine ill this photo.

I incorrectly identified the hand ho ld ing
the RDF set in Photo C of August's " Ho m­
ing l n." It ac tua lly be lo ngs t o Ton y

Bocgeman WA6ZMZ of San Diego , Cali ­
fornia . Tony is ac tive in bo th mo bile and

on-fool foxhunttng with the Amateur Ra ­
d io Club o f EI Caj on . He mou nted tlte
Come t KC I RF Bug o n his time-diffe rence­
o f-arri val RDF unit to te ll when he 's within
a few feet of the transmitter.
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CALENDAR EUENTS

Listings are free ofcharge as space permits. Please send us your Calendar Event two months in
advance of the issue you ~Va l1l it to appear in . For example, i f y ou want it to appear in th e
January 2001 issue, we should receive it by November 30. Provide a clear, concise summary of
the essential details abou t your Calendar Even t.

CHICAGO, IL The DeVry Ins titute of Tech­
nology, 3300 N. Campbell Ave., Chicago IL, is
the location for the Chicago ARC Ham Auction,
Sunday Nov. 12th . Items in auction will be
transm itters , receivers , transceivers, amp­
lif iers, tuners, accessories, signal generators ,
oscilloscopes, 2 -way radios, TVs , VCRs,
antique radios, tubes, parts, books, computers ,
audio, stereo, etc. Your electronic goods will
be auctioned if yo u bring them in before noon .
All sold goods are subject to a 10% donation .
If purchased back by the seller, then a 5%
donation will be due. All items sold on an as-is
as-shown basis. All sales final. For more info,
ca ll Dean, (708) 3 3 1· 7764, morning or
evening; call George, (773) 545-3622, 10
a.m.-1;30p.m. orafter 3 p.m. Remember, one
man's junk is another man's gold!

NOV 18- 19

FT. WAYN E, IN The 28th Annual Fort Wayne
Hamfest & Compute r Expo, sponsored by the
Allen County Amateur Radio Technical Society
(AC-AATS), will be held at the Allen County
War Memoria l Col iseum at the co rner of
Indiana 930 (Coliseum Blvd .) and Parnell Ave.
Open to the public 9 a.m.e-t p .m. EST on
Saturday, and 9 a.m.-3 p.m. EST on Sunday.
Vendor setup is Friday evening and Saturday
morning . Admission $5 , good for both days, at
the door oniy. Parking is $2. There are over
1100 commercial and flea market tables all
under one rool, containing both new and used
radio , computer, and general electronics items.
Act ivit ies will incl ude man y fo ru ms and
meetings, with VE exams on Saturday. Shuttle
bus service provi ded to and f rom Smith Field
A irport, and shopping centers . Talk-in on
146.88(-) . For more info , leave a message on
the answering machine at (219) 483-8163
(tables), or (219) 484-13 14 (general info), and
you will be contacted . You can also send an
SASE to AC-ARTS / Fort Wayne Hamfest, P o.
Box 10342, Fort Wayne IN 46851; or visit the
WWW site at [http://www.acarts.com].

NOV 19

Nov. 10th, and 6-8 a.m. Nov. 11th. Doors open
to the public 9 a.m.-3 p.m. CST. VE exams
on-site, beginning at 8 a.m., by CAVEC, Bring
original and a copy of you r current license,
pict ure 10, and $3 fee.

NOV 12

BENSON, NC The 12th Annual JARSFEST

GOLDEN, CO The 2000 Rocky Mountain

Radio l eague, Inc . Hamfest will be held 8
a.m.-2 p.m . at Jefferson County Fairgrounds ,
15200 W. 6th Ave., in Golden. Take the Indiana
exit from 6th Ave. Talk-in on 144.62/145.22
MHz. Admission $4 per person; tables $10 in
advance or at the door. VE exams, ARRl
forum , refreshments, door prizes. Contact Ron
Rose NOMQJ, (303) 985-8692, or E-mail
{n0mqj@arrl.net}.

Everything from parts to complete stations.
Computer hardware and software. FSTV
demo. No tailgating. No food or drinks may be
sold. All tables must be rented through the club;
bring your own chairs. Talk-in on 146.881.28
alt 146.64/.04 , no PL. Tickets are $5 in
advance, with double prize stubs, and $6 at
the door with one prize stub. Free parking.
Unde r 14 admitted free. Lots of prizes. You
need not be present to win. Hours are Sun day
f ro m 8 a.m. 10 2 p.m. Main prize d rawi ng
at 1 p.m. Setup on Saturday from 12 p.m-e p.m.
Sunday setup 6 a.m.- 8 a .m. Advance tickets
via mail only: Bill Bolton WB0 BB M, 28755
Utica Ridge Rd. , Long Grove IA 52756; E·mail
[gemobile l@aol.com}. For tables and tickets,
contact Dave Mayfield W9WRL, 1819 7th SI.,
Moline IL 6 1265; or E-mail [ham fest@
gw1td,com}. Tel. Saturdays, 9 a.m. -1 p.m.
(309) 762-6010 and ask for Dave. Fax (309)
757·1880. When sending mail , inc lude a
business size SASE and make checks payable
to Davenport Radio Amateur Club, or DRAC.
Tables are $12 each. If you need elect ricity,
add $1 ; first come firs t se rved .

NOV 11

LI NG L ESTO WN , PA A hamfest wi ll be
sponsored by the Central Pennsylvania
Repeater Assn. at Linglestown Firehall and
grounds, 5901 Linglestown Pd. Linglestown
PA. Exit 26 off 1-81 , Exit N. Mountain Rd. off
Rt. 22. Talk-in on 145 .47 (WA3 KXG) - offset.
VE exams at 9 a.m. Admission $5, tailgating
$5, indoor tables $10. Fo r indoor table
reservations and/or info, call Harold R. Baer
at (717) 566-8895; or wri te to 6 19 W. Second
St. , Hummelstown PA 17036.

NOV 4

NOV S

LONDONDERRY, NH The Interstate Repeater
Society ARC Annual Fall Flea Market will be
held Nov. 4th at the Londonderry Lions Club
on Mammoth Rd. Space is limi ted, so reserve
it now. E- ma il reservations to {Harold@
neainc.com}; or call Paul at (603) 883-3308.
This event will be held rain o r shine. There will
be over 35 tables inside, and room for more
undercover outside . Electricity is available to
13 of the 35 tables. $2 discount to the fi rst 10
people to provide their own table. Afte r that it
is $10 per supplied table. Vendor setup is at6
a.m.Earty bird shoppers will be admitted 6 a.m.
to 8 a.rn. for $10. Admission 8 a.m. -1 p.m. is
$3 each. Directions: Route 93 North to Exit 4
in NH. Top off the ramp left turn. Straight west
on Route 102 until you pass Dunkin' Donuts
on the left, next light is Route 128, turn right.
The Londonderry Lions Club is about a mile
on the right. Talk-in on 146.850.

LAWRENCEVIL LE, NJ The Delaware Valley
Radio Assn. Hamfest will be held Nov. 4th,
0800-1300 at Lawrence High School, 2525
Princeton Pike, Lawrenceville NJ. General
admission is$5; outdoor spaces $10 (includes
one admission) . Additional spaces $10/
Admission $5. Indoor spaces $15, includes
one admission. Second indoor table $101
Admission $5. Limited electrical supply. Vendor
setup at 0630. For information about VE
exams , check the Web at [www.slac.com/
w2zq ]. Talk-in on 146.670 PL 131.8. For more

info , call (609) 882-2240, or E-mail {w2zq@
arrl.net].

MONTGOM ERY, AL The Montgomery ARC
will host the 23rd annual Montgomery Hamfest
and Computer Show in Garrell Col iseum at
the South Alabama State Fair grounds, located
on Federal Drive in the northeastern sectio n
of historic Montgomery. Talk-in on 146.241.84.
W4AP. Ragchew on 146.32/.92 (with phone
patch ' up/#down), 147.78/.18, 449 .50/444.50.
Flea market reservations required to assure
table. Tailg aters welcome, $5 per vehicle
space. Fo r more info , write to Hamfest
Committee, c/o 2 14 1 Edinburgh Dr., Mon t­
gomeryAL 36116· 1313; or phone Phil al(334)

MT, JOY, IA The 29th Annual Davenport Radio 272-7980 after 5 p.m. CST. E·mail [k4ozn@
Club Hamfest/Computer Show will be held arrl.nel]. Visit the Web site for late breaking
Nov. 5th at the Iowa National Guard Hangar, news and events, {http://jschool.troyst.edu/
at the Mt. Joy Airport. Space is being planned -w4apJ]. Admission $5: free parking. Inside
for over 250 tables. Comme rcial vendors. flea market setup 3-8 p.m. Friday evening,
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will be held Sun. Nov. 19th at the American
l eg ion Comp lex in Benson NC . Ta lk-in on
147.27 (+600). Dealers, tailgate section , VE
exams. For further info, call (9 19) 894-3352
or (9 19) 894-3100, 7 p.m.-10 p.m. The Club
Web site is at [www.jars.net). E-mail [blambert @
interpath.com}.

NOV25

EVANSVILLE, IN The 8th Annual Evansville
Winter Hamfest will be sponsored by EAR.S.
and The Ham Station, Nov. 25th, 8 a .m.- 2 p.m.
at Vanderburgh Co. 4-H Center Fairgrounds
Auditor ium . Talk -in on EAR S W ide Area

Repeate r Network 145.150 (- ) Evan svillel
146 .92 5 (- ) and 4 43.925 (+ ) Vincennes.
A lternate: EARS repeate r 145.11 0(·) . Use
t 07.2 CTC SS on a ll f requenci es li sted !
Vendor setup 5 p .m.-9 p.m. Friday; 6 a.m-a
a .m. Satu rday, Central time . Admission $5.
Free parking . Free ta ilgating . Ind oor f lea
market. Table space ava ilable. Commercia l
dealers. 8-ft. flea market tables $8 each; wall

spaces $10 each if money received by Nov.
15th. Add $2 each afte r Nov. 15th . Fo r table
reservations or info, contact Neil WB9VPG
at (8 12) 479-5741 ; or write EARS, 1506 S.
Parker Dr., Evansville IN 4 7714. E-ma il
{ears @wgear.org}. Ham festWebsiteat [http:!
Jwgear.orglhamfest.htm}.

SPECIAL EVENTS, ETC.

NOV 4-5

HUNTINGTON, WV The Tri-State ARA and
th e world-renowned Museum of Rad io &
Technology, of Huntington, will team up to
operate a special event from the Museum's
station WVSMRT, 1700 UTC Nov. 4th-17oo
UTC Nov. 5th. Th is event h ighl ights the
museum's celebration of 100 Years of Radio,
making a fu ll century since Marconi invented
the wireless. Main frequencies of operation win
be 7.240, 14.240 , 21 .340, and 28.340. For a
certificate , send OSL and 9 x 12 SASE to Tri­
State ARA, P.D. Box 4 120, Huntington WV
25729 USA.

NOV 25-26

MO ROCCO The Bavarian Contest Club will
be operating again as CN8WW from Morocco
in the CO WW Contests. They will be a Multi!
Multi team, so there is a very good chance to
work CN on all bands from 16D-10m. A new

picture O SL card is being off ered for the
upcoming activit ies. Work CN8WW on 5 or 6
bands and receive a special OSL card to honor
your high pertormance. O RG 's ±CRM: 1.833,
3 .503, 7.003 , 14.033, 21.033 , 28.033 kHz.

Before and after the contest, they will operate

as 5C8M in CW, SSB, ATTY, sm.and also on
the WARC bands. For more info check the
Web at Ihttp ://www.dI6fbl.de/cn8wwl]. OSL
cards for CN8WW and SCBM go via DL6FBL
(bure or direct): Bernd Och, Christian-Wirth­
Str. 18, 0 -36043 Fulda , Germany.

DEC 8-9

BETHL EHEM, IN The Clark County ARC wi ll
operate W9WWI, 1500Z Dec. 8th-22ooZ Dec.
9th , in celebralion of the Christmas season.
Operation will be on General 75, 40 , and 20
meters. OSL with an SASE for a certitc ate to
CCARC, 1805 Eo 8th sc, Jeffersonville IN
47130 USA. Ell

Subscr iptions
to

73.UagaZ;lle

Only 524.97 - I year
$44.97 - 2 years
$65.00 - 3 years*

" best buy (54% off cover price" )

Call 800-274-7373

www.universal-radio.com

HUGE FREE CATALOG
Over 100 pages covering s h o rtwa ve ,
amateur and scanner equipment, plus an­
tennas. books and accessories.

Prices, specifications and oIfers are subject to cIlatIge.

R75A

The professional-grade icom R8500 covers 100
kHz to 1999.99 MHz (less cellular). SALE ' 1449­

....FREE from Universal Radio :
"Guide to Military Monitoring" (11g .. value)

R8500

The new R75A
may be the
best value 10­
day in a com­
m u n ica tions
receiver. Has dual PBT, Sync AM, coverage to 60
MHz, notch and 99 alpha memories. SALE '669'­

."FREE from leom (USA customers only):
UT-106 DSP Noise Reduction Unit ('139" value)

....FREE from Un iversal Radio:
-Joe Carr's Receive Antenna Handbook- ('19" value)

R2

The Rl0 is a wideband commu­
nications receiver you can hold
in your hand. It covers .5 to 1300
MHz (less cellUlar) with 1000 alpha
memories, bandscope and SSBI
CW. It comes with four AA NiCad
cells , charger, bett clip , strap and
flex antenna. SALE '299-"

....FREE from Icom (US ClJSlOO'le<'S):
CSWHHRX Windows software
and computer cable ('39 " value)

....FREE from Universal Radio:
-Guide to Military Monitoring- ('1g· value)

The R2 is a miracle of miniatur­
ization. At only 2.3"x3.4"x1 " it
tunes from 500 kHz to 1310 MHz
(less cellular) in AMlFMlFM-W.
The R2 comes complete with
two NiCad AA cells, charging
tray, antenna, strap and belt clip.

SALE 1179-"

....FREE from Icorn (USA customers on ly):
CSWHHRX Software and cable ('39 " value)

Universal Radio, Inc.
6830 Americana Pkwy.
Reynoldsburg, OH 43068
)00 800 43 1-3939 O rders & Prices
~ 614 866-4267 Information
)00 614 866-2339 FAX
)00 d x@Universal-radio.com

Hear it all with the PCR1000Windows 3.1f
95 PC receiver covering 10 kHz to 1300
MHz (less cellular) in AM/FM·N/FM·WI
SSBICW. SALE 1349­
....FREE from Universal Radio :

"Guide to Mili faryMonitOrin~g~·~('~' ~9·_.~"~",~I-!--=;';;';;;;;';;;~;';;'~T~~:":'-':-'",,:-"';;':';:""T';';:':-:'":-~=--===:=-,:::,~=:"'::-:::-:::-':;

o
ICOM
PCR100
The new tCOM PCR100 turns your Win­
dows 95198 PC into a wideband receiver.
Coverage is 10kHz to 1300 MHz (less
cellular) in AMlFM-NlFM-W. SALE ' 189-

PCR1000

"" :~'\,

:U~;~~f~al \
radiO; ulC. j
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THE DIGITAL PORY
Jack Heller KB7NO

P,O. Box 1792
Carson City NV 89702-1792

[jheller " sierra.net]

Work Wonders with WinWarbler 1.6.5

A fine n ew p iece of PSK31 sorrware f ound m e letely . It was working when I first downloeded it
some time ago. but il was still early in 111e developing stages. And developments came rapidly ,
as I followed and used tn is unique approach to sof n \'are for our increasingly pop ular mode.

At this writing. I have j ust downloaded There is an adeq ua te set of macros for
version WinWarbler 1.6 .5. which must your editing pleas ure. r wrote macros fur

be at least 15 updates on the or ig inal 1.3 the areas I fee l arc normal and had all the
series l fi rst used. Thai fi rst version worked available buttons used, even afte r some ju­
pretty well. hut was plagued with c rashes . dicious combining and se lecting. I sug-
The au thor. Dave AA6YQ. found the cause gested to Dave there was a need for a few
of the cras hes. which seemed to I:'IC cau...cd more. and within a few days he m ade an
by so mething in Windows as I recall. and it An-Function set available along with a
has been ...mooth sailing ever since . simple selection process.

The display has three recei ve panes and I like to use defined keyboard keys for
a broad spectrum di splay. which makes it a macros so that I ca n keep my hands in one
rea l contender during any competitive op- place. You can eithe r dick the function keys
crating exercise. Plus. it allows you to watch on the monitor scree n or use the keyboard.
one ragchew whi le you check to sec who is whichever works for you. The buttons on
ca lling CQ. You ca n selec t any of the three the screen are ldcr uiflcd by function key
pane ... simply by clicking on it and then. number and. as you de fi ne the macros, the
when you move the cursor to the spectrum title is d isp layed on the key. All the info you
display, wherever you click is where that need is on the scree n. You won't need a list
pane will start tracking and displaying copy, I 'J rta ped to t 11.' 51 c o the monitor.

T he package is easy to set up and get op-
Another bu ilt-in piece of intuit ive coor­

crating. After that. you will lind the pro-
dination is that the color of the pane is re­

gram to he ext rem ely intu iti ve - it 's fl eeted in the colo r of the vcnical Hne in
designed by a ham who under ... rands how I

the spectru m display that corresponds to the
like to ope ra te a pro gram . Some ha ve ex-

freque ncy you are tuned to. It is easy to
pressed the opi nion that it could soon rival

quick ly identify where on the spec trum eac h
DigiPan for popularity due to its ease of

pane is tuned and determine what is or is
setup and exce llent documentation.

not working .
I have been having fun with this program.

You can control the colors of the threeand you can. too. It is as easy to download
and ge t up and running as any program receive panes so they can reflect your choice
available today. The more I work with it. of favorite colors. I changed mine. but only
the bett er the experience becomes. In j ust a for a short tim e. Pretty colors are nice. ex-
short time. the program has taken on a ll the ce pr that it is too easy to arrive at a color
creature comforts I have begu n to tak e for scheme that becomes difficult to read , It
granted, plus a few more. didn ' t take long to return to o rig inal sctcc-

Da ve has included an eas y to use mini. tions . They might be termed "default,.. hut
log that writes a log me inADI F format and there is no t a default selection for colors, so
is ideal to import into Logger. It works well a word of wisdom (from experience): Keep
with tha t pro gra m , which is a lso free fo r track of where you start.
the download. I know. beca use I gave it a If yo u arc a lready using one of the popu-
try as soon as the log was put in the pro- la r so undcard prog rams fo r PSK, yo ur
gram. and the impo rt was flaw less. And if cables and PTf setup shou ld work just fine .
anybody can screw up something that work s T his is an area that has become nearly sta n­
for e verybody else, I am the hands-dow n dard with most programs. I have two leom
champ. rigs and in that case both rigs connect the
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same, hut more im portant ly, I can usc most
of the c urre nt software without ( hanging
any sett ings o r using any di fferent cables
be tween the radio and the computer. And
tha t is with the usc of the accessory con­
nector on the back of the Icom and the com­
monty recommended serial port-activated
PTf circuit.

I menti on this as there are ofte n discus­
slons about using o the r methods to inter­
face the compute r and the radio . In some
cases, hams are able to successfully use the
mic connector for audio input and output
with home-brew anenuator circui ts . This
sounds like a good way to go , unti l you talk
to those who have had trouble buildi ng
adequa te ancnuator ci rcui ts .

Along with that is the proble m of con­
trolling P IT via VOX whe n employ ing the
mic connector interface. Now, there is some­
thi ng else out there and Thav e no t had my
hands on the unit as ye t. bu t I talk to a lot of
happy users , A little box is being sold un­
der the name of RIGbla",ter. Check the URL
in the c han.

I can only e ndorse this unit as far as hear­
say will stretch at thi s time. However, I have
not heard anyone say they couldn' t make
the interface work. and e very user I ha ve
talked 10 over the air has had a very clean
transmi tted signal. So. if it is as good as it
sounds. it is a very good deal. An assembled
unit that is virt ual ly plug and play. I see a l­
ready-made-up cables listed . which makes
for a neat insta llation without the assembly
hassle.

And the package is apparently a lot more
successful than the "plug ' n ' pray" that be­
came common in the com puter indu stry a
few years back. Now that I have sai d those
nice things, I hope I do not receive a de luge
of negative reader response . That can he a
problem whe n you only hear the good from
others and then pas!'> it on.



Other modes are still wa iti ng in the back­
ground . I watch for more act ivity with the
multi-tone modes and only see limited con­
tacts being made. It seems that the PSK3 1
mode really took off, and it deserve s a ll
the attention it is getti ng . II works with
10\\' power and is easy to set up, and new
softwa re suc h as Wi nWarb le r is be ing
introdu ced regularly.

When I work the folks 011 RTTY. it seems
the re are few who haven 't wo ndered what
this soundccrd craze is a ll about . Many
RT IY hams who have not yet tri ed PSK31
are continuing to usc the hardware-driven
systems and do not realize how easily they
can ge t into the new mCKIe.

Interestingly. many who change become
"converted" and seldom return to the RTTY
... except at contest time. If there is some­
th ing that will retain the RTTY proponent
it is the contest.

I ta lk 10 some who are only vague ly
aware o f programs such as Mix W ana
TrueTIY, which make RTTY availabte on
the soundca rd, as well as PSK31 and other
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This is a conve nience when compared
with other programs ' mini-logs, where it is
necessary to manually locate and del ete the
information from the file to am id double
imports into your log program. Still, you
must remember to clear the entries - oth­
erwi se. it becomes necessary 10 remove the
duplicates after they are imported a second
time. So maIIy things to remember - a per­
son can get a terrible headache while having
all this fun.

I al most fo rgot to mention the tric k spec­
tral display that was recently added 10 the
program as an opt ion to the waterfall. These
disp lays work better for the eyes for some
folks who do not like to watch the waterfall
for tuning.Additionally, there is a provision
to change the colors on the wate rfall for
another variation of the display.

All in all. th is is one whale of a program.
You will find all the be lls and whistles you
could ask for, a complete set of instructions
for hardware wiring, and full doc umenta­
tion on the use of the program - and it is
free for the download. (Sec the chart.)

Fig. 1. Screen shot of Win Warbler 1.6.5. This snows each rece iw pane COl/ ra ining text
that is being copied simultaneously. 711e only nile /lor tuned to a signal is the middle
pane. where / had jus t signed with a ham. All that l1"as necessary to log rile QSO was to
click the " log" button. and the next station could be worked. Each pane has its unique
color, " 'hich marches the vertical tuning bar in the waterfall at the bottom. The white
space is the transmit window that SIlPPOrts o pe-ahead. YOllr macros will display there
also. The eight definable/unction keys. F5 through F I2 , carry 'he /D on 'he screen that
yolt give 'hem during programming. They wili do double duty witti the help ofthe Alt ke.\;
and that can be toggled by clicking on 'he box in the center ofthe IV" : This gives a total
of /6 macros yOll can define that are easy to spot in the screen. no lis' needed. All idea of
,he popularity 0/ this mode can be gained from the waterfall. with at leas t 10 signals
showing, Note tlie fre quency indicators above the waterfall. These are as accurate as JOIl

allow them 10 be, according to your emr)' at the top of the screen.

You will a lso be pleased with the docu­
ment ation for WinWarbler. With the ver­
sions I have been using. the program is not
as yet di splaying the help files on its own,
but nearly so. I downloaded all the help fil es
from the Web site and found that whe n I
clicked on the "Help" button, my Netscape
browser would come up and display the help
files. It did it so well and so quickly the first
time. I had to do a double-take to see what
happened .

The point is. you will find everything you
need to get going. writ e macros, and con­
figure the program. If you are not already
using a souudcard program, you will find a
link from the Web site to the WM2U web
site with a ll the information you need to
answer your questions . (See the cbart.j

Plus . yo u will find . if yo u decide 10

make your o wn PS K3 1 interface. that the
info available is about as simple as it ge ts .
You will make up two aud io cables fro m
your scundcard to your rig. and yo u will
find that is a bareboncs hookup that will
a llow you to copy PS K31 . You can trans­
mit as we ll . by manu all y toggli ng the
transmit o n yo ur tran sce iver. A lot of us
did this in the begi nning (many still do)
and it works .

You will, if not at first at some point want
to build a PIT circu it, and that is desc ribed
for you through the link. With those three
connec tions made. the opera tion of your
radio will seem automatic.

There is another face t to a ll this. I did not
dwe ll on the fact yo u need not carefully
move your tuning knob on your receiver to
get the PSK3 1 signal "dead-on" for proper
reception. Most PSK3 1 programs allow you
simply to click on the received signal and
have the magic begin.

However. Dave carried it another step. He
uses a "xcvr freq" box, where you can en­
te r the freq uency from your transcei ver.
Then the spectrum display is automatically
ca librated for the frequency of the station
you are working. This resu ltan t frequency
reading is then entered into the log so yo u
know what your operating frequency was
rather than just "20 me ters." Take a look at
the screen shot and the numbers above the
wate rfall.

This means that your log will incl ude the
frequency worked along with the other per­
tinent information )'ou like to enter into the
record. Speaking of logging. Dave has made
the mini-log very responsive. in that it not
only makes the log info available in ADiF
format, but also you can clear the log using
a mouse/keyboard combo once you ha ve
imported the current info into your regular
log program.



he in sta llation of "cookies" in my com­
puter when I am accessing the Internet. I
get a lot of stories on this, and it is passed
o fT all the way from a subvers ive acti vity
by the federal go vernme nt to a helping hand
fro m Internet commerci al gurus so I will
more easily fi nd what I want on the Internet.

That la st statemen t is a crock of you­
kno w-what. Fo r whate ver it is worth, if you
arc not aware , co mmercia l list makers are
placing the cool ies and gathering informa­
ion about your intere st s (not mi ne any ­

more), so they can compile demographic
files and sell them to marketin g companies
who. in tum. can offer you a ll those o nce­
n- a-lifet ime, roo-good-to-be-true de a ls

through the mail (shredder fodder) and over
he Internet.

A cool ie is simply a short text file that
uniquely identifi es your computer for anyone
who has the capabili ty ofuucking these cool­
es. By tracking. your every visit to any Wcb

site is recorded and compiled at some great
compiling station at an undisclosed location.

I object to the whole idea of someone
messing with my computer whi le I am not
watching them. So. I came up with a solu­
tion. I let these used car-lo t style satesfolk
put thei r cookies in a file in my computer
so I can be al lowed access to their Web site.
Then I remove them.

At least o nce a day, I go to the {coolies .
txt}file and delete the co ntents. You can do
the same if you do not wish strangers track­
mg your every move o n the Internet. The
o peration can be pe rformed e ither fro m
DOS o r by simply checking the di rectory
where your Internet browser resides in Win­
dows. I fi nd the fastes t is to do a " Find" for
[coolies.- ) and then doub le-dick on the file
when it comes up . This prints the file on
the screen in an edi tor and the rest is up to
you. (Select and delete .)

I learned very early that these intruders
into my sanct um feel thcy arc far more im ­
portant than I am and are quick to tell me to
buzz off if I co mplain about thei r activiti es.
So the simplest way to keep them out of my
ha ir and st ill be all owed access 10 " the ir"
territory is to usc the above approach .

As I mentioned , it ha s been claimed that
the government has the capability of check­
ing o n thei r citizens' inte rests fo r o the r
means. I ha ven ' t seen a coolie I could iden­
ti fy to a govern ment source , so that last
clai m may he simply rubbish o r else the ones
who need tracking have coo kies fashi oned
for their needs. All is possible .

If yo u hav e question s o r comments
about [hi s colu mn. E-ma il me li hc ller@
sierra.net] . I will g ladly sha re wha t I know
o r find a re source fo r you . For now, 73.
Jack KB7 NO . fa

Source tor: Web address (URl): I

MIx W SoundClIrd program Iof PSK31 . AnY. hllpoJ!lav ltiltYuaI·ni(:klmyJ\Mll_sofl: hGn
.- modes. UTTY. FSK31. mont htlpoJ/userI n8i"mnV-pll~~

T!1I8TTY - SOI.W'Id card RTTY wi PSK31 www.c:bsofl: ,oomImitrn)'.hIm

I Pasol<on SSTV progmtTlS& hardwa.. www,uttranel ,comI_&SlViliIe,trlml

PSK31 - Free - arid much PSI( l~to http://aintel.bj.lIhu.e$lp$k31.html

Imerlace 'or dgrtal • rigs to compulers www,weslmolWlUnnrado.comIRlGblasler.htm

I Interlace inlo Iof DIY digotal hams _ q$l nellwm2lV"lIItertace htmI

S. willi links 10 PSK31 and Logget 7. Also
_.dlronil:Ienetw(.comI~·zakanaka.~ I

2.akanaka and scope program

PSKGNR - Frof1 &nil lor PSK31 _.a~• .COlTWI'd5grYip6kgnr,hIrn I

""""" PSK" easy 10 use M'~ hltpJlmefflbers.home.~elIerldiglpanl, .2 ,
TAPR _ Lols oI l~to www-'apr.org

I
TNC 10 radio wiring I'\tIlp httpJ/lreewebpdq, net/medcall!zt~

ChromaPlX and ChrornaSound OSP S<lItware www.liIiconpi>.elS.com

Tomewa.... OSP & A£A produCt. _ ..-.-a.....conl ,
I AuIo lUll« and othef kits www Ir:o~ tearonicscom

XPWare TNC ao/lware with samplll Ol. www .goodlotl .eomI--gjDM$CftI

RCKRtty WindowS program with If" OL
httpJIhomt.I-onIine.OOhIomeIlJ4rCkI

[uHlowltfCase Dl4RCK]

HF senal modem plans & RTTY & Paetor http://llor'ne.an.net!-k7I l l!

SV2AGW tfee werss programs _.,a.ag.o~xl. htm

I Soun::e Iof BayPac BP-2M & APRS _ .bgeruonics oornI .

""""" GelTTlan lIIIe ....- ba~(:OI".oeJ

BayCom 1.5 and Ma....aI .lt/ ... English ....- cs ww eduI_lICm'gllpheflSoftwa....myooml

I NIRCT _ -excelenl RTTY NI, htqloJ_.~.tIelI-n1rd1

Inn VIsual COmmunicabon Assn - nonprofit www,mindspmg,comI_ssTvi
orv, dediclIIted 10 SSTV

Creabve Se.....ices Software www.css'ncorp.com

HeMSChfllibef & MT63 www,rr&eweb orgtverielJlinopollz8Dlyllndex,trtm

Table 1. The goodies list.

fasci na t i ng m odes . I kn ow m y PK- Tracking your movements?
232MBX has been gathe ring dust fo r the
last few years . The only thing not avail - When I was menti oning deleting file s. I

able for a soundcard is PACTOR, and that was reminded of something. I ha ve gouen
is because of lice nsing fees . Ho w ou r a li tt le m iffed (more lik e e xceed ing ly
world changes . di sp lea sed ) with the demand to a llow

O ROI!R TOO"lYI

If you 're a No-Code Tech, and
.....H$COIII.COIII you're having fun operating, tell us

Aaf;k C ..... s about it! Other No-Code Techs will., - _...
" . enjoy reading about your adven-. .. "~, -: •• •

I
...

~:
...

'!!'Ja--1 ' • , ., . tu res in ham radio-and we'll pay
~. '''''''•• - ..

oh , • • r. • you for your articles. Yes, lots of...~, ~ , ...."...""' '''''_ .....
~,-"'-_.

• • nice c lear photos, please . Call
DlJIf-"lRJflI JI:UC!fnuSIIRCf..,.~ (JIiKJA IlaW
,,..E CATAt.OO~ At.UIIIIIN""" ENCt.O.U"ES Joyce Sawtelle at 800-274-7373 to
~. SESCOM. ,NC. _4_ __

~,oo WAllO HVClf.A8ON, In" _ '5 USA get a copy of "How to Write for 73~ ORDER:'o:N L Y 800-834 3-457
T_ u.. 1'OllS65 »ll:I_~

Magazine."0fID J'Ol! us 3toO Fax
~rou..n<a u. li. _ c...~ .... tli:':1._ ,.....
~ '" '''-''- -_.._. _-
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ON THE Go
Mobile, Portable and Emergency Operation Steve Nowak KE8YN/4

1011 Peacock Ave. NE
Palm Bay FL 32907-1371

[ke8yn@neu ero.nel]

Mobile HF Lessons From the Hamfest

This weeken d we had our IOG11 h.lmfest h ere in Ale/bo urne. Florida. Besides all the obvious
eq uipmen t treasures, hemtests tend to provide a weeltti of opportunities for writers. There's
the c11.111Ce to see old friends and ca tch up on what you've missed. There 's the chance to ha ve
a t:.1ce-ro-f:1ce QSO and tinatty put a [a ce with l/w l voice and call y ou 've spoken with but never
met. And, unfortunately. there is the chance thal one may find out tlw l the reason a particular
station 11<1. 511 'r been on the air uuety is because he or she has become .1 silen t key.

space, was quite heavy, and produced a sig­
nificant amo unt of heat. Now, a rig with a ll­

band capah ili ty c an fi t in to a very small
package and put o ut 100 walls o f po wer.
Today, most rig s are designed for 12-\'o lt
DC operation. I sa w a lot of interest at the
ha mfest in both new and veteran rigs to be
used in mobile app lications. But is it j ust
the technology that has led to the growth in

inte rest in mobile o perations?
It seems like we are all facing the crunch

o f time, a nd for many of us the o nly o ppo r­
tunity to ge t in so me DX hu nting is while
on the road . A fte r a te n- o r twel ve -hour
workday, lIIany fami lies e xpec t to have a
lillie time spent on them , rather than huddled
ove r the rig in the ham shack . On the o ther
hand. the commute to and from wo rk or the
trip trom o ne work locatio n to the next pro­

vides e xcellent opportunitie s to wo rk a few
e xotic stat ions .

Cu rre ntly we ' re a t a good po int in the
sunspo t cycle, which has made operating

conditio ns much better for HF o re-rations .
The hig her frequenc y bands suc h as len
met ers provide exce llent o perating c harac­
teristics . A ten-meter antenna is reasonably
sized for mobile use and prov ides relatively
good co verage througho ut a fairly spacio us
band . Besides the ability (0 operate side­
band . o ne ca n a lso choose FM and usc o ne

o f thc many re peaters available throughout
the wo rld.

II could be the cha llenge, o f co urse, Af­
ter all , when the hig g uns arc putt ing a kilo­
watt into stacked monobanders at 120 feet .
c utting through the p ileup with -a hundred
watts into a short vertical docs provide a
sense o f satisfaction. Anyone can opera te

I am pleased 10 report that the Amateur
Radio Emergency Service (ARES) tab le

was q ui te bu sy eve n tho ugh it was located
a bit o ut of the way. People were lined up to

get the ir picture take n for ARES identifica­
tion cards or j ust to c hat wi th othe r hams
invo lved in disaste r comm unications. It is
always gra tifying to see ho w hams arc no t
o nly will ing to he lp o ut in a n emergency,
but ho w they ' re also will ing to meet the rc­
quircmcnts to e nsure that they will be ready
if called upon to serve.

Naturally. the re is also the chance to make
meaningful technic al eva luations and corn­
padsons. There fore, when I arrived at the
hamfcst site I immed iate ly checked out the
ve hicles in the parki ng lot. W hil e so me
people (norma l people") m ight be inclined
to compare the makes and models and years
of the automobi les the mselves. we hams
check out the Important feature s - what
kind and how many antennas are present and
ho w they are mounted . I must admit I was
surprised by the nu mber o f cars with HF
antennas . I ca tch a fai r amount o f good-na­
tured razzi ng from nonham friends because
of the antennas on my car, but I m ust ad mi t
that even I was quite jealous o f some of the
vehicles I saw in the parking area . Screw­
dri ver ante nnas. bug -ca tchers. and multi­
band systems with m ultip le reso nators were

as commo n as ants at a picnic. From the
view in the parking lot. it wo uld seem that
the curre nt hand cond itio ns have made qui te
a mark on the interest in talking with the
world from our cars and trucks. On the o ther
hand , it may not be just the co nd itions h ut
may refl ect the availability of high q uality,
easy-to-usc equipme nt that lends it sclf so
easily to mobile usc. This got me to thinking
about this ph enomenon.

Recently, when the hohhy of amateur ra­
dio underwe nt its restructuring, a lo t o f the

d iscussion concerned the c ha nge in the re­
quirements to de monstrate the abili ty to
comm unicate by the usc o f Mo rse Code.At
the time, m any o f us reflected o n the
changes in o ur hobby so that we are no
longer de pendent. a s we o nce we re , o n

Morse Code as the single mode we could
usc to communicate , Instead. of co urse we
c an c hoose fro m among a whole range o f
modes , which has made the d its and dahs
o r Cw, while still enjoyab le. le ss critical to
our hobby.

The capab ilities we take for granted to­
day totally outstrip any o f the expecta tio ns
that many of us had even a fe w ye ars ago,
Who would have tho ug ht we'd be m arry­
ing global positioning sate llite (GPS) sys­
tems with packet rad io for Automatic Packet
Report ing Systems (A PRS )? Digital Signal
Processing was quite a n e xo tic (and expen­
sive) accessory on ly a fe w years ago. To­
da y, i t is a com~on fe a tu re o n m a ny
reaso nably priced rranscei ....e rs. Fo r that
matter, what isn 't included in most mid- to

upper-end transce ivers? It wasn ' t tha t many
years ago that I o bta ined a used transcei ver
whic h, when pai red up with its accessory
cabinets . co vered the best portion o f adesk.
A fe w ye ars later, I pu rchased a transceiver
from the same manufact ure r that was o n ly

two models newer and incl uded a ll the same
fea tures in a sing le un it about the size o f
the proverbial bread box .

Th is technology g ro wth ha s no t o n ly
made the ability to operate HF from the
average automo bile or van possible , but also
made it down~ght com mon, It was not too
many years ago that a transceiver req uired
110 vo lts AC to operate. occupied a lot o f Con tin ued on page 58
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NEW PRODUCTS
home of lrocHorse heavy-d uty

antennas and. acc e .sones has is­

sued a new catalog featuring
their complete line of mobile

IfF antennasand systems; dual­

band and VHF antennas : mag

mount antennas and kits: and

mounts and accessories.
For further information about

this e-pagcr, allltlCIATOCTech­

nologlcs, Inc.. PO Box 36. 23

South High 51.. Covi ngton OH
453 1H; tel. (937) 473-2X-lO: fax

(937) 473·2862; sill' [www.

atoctcchnologtcs.com] .

Ht"a~ y DIlly
Anl<"nna~ and ACCCl<."rie"

..­'_ 'M_..,,--­-­_._-
- __.k_ ..... ,--.·

....."""'Oje-.-,

~

Amateat

Televlsl...

--:':--- .... .-----

Tt<E BEST OF

Prolc..~iollaJ - .....m:lIeucPmrlw:u

New ATOC Catalog

ATOC Technolog ie s, Inc ..

Millennium Key

Morse Express has announced the a vailabili ty of a limited edi­
tion Millennium Key, made by Llaves 'Iclcgraphicas Artisancs in
the Balearic Islands of Spain. This li mited edition ( HX)) has the

same mechanism as the LTA Model G MO. hut also the followi ng
special features: hand-se lected parts . high ly polished and gold­
plated: ebony kuuh and base: official certificate with se rial num­
her; and wood presentation bo x with red felt lin ing. $89 .95

For further intonnauon. con tact Morse Express, 2460 South
Mottnc Way, Aurora CO ROO14·1833; te l. (30 3) 752-3382: fax
(3 0 3 ) 745-6 792; o rde rs (8 00) 2 3 8 -8205 ; E-m a il Ihq @
MorscXcom]: Web: lwww.Morscx .com].

The Best of Beasley

If yo u' re thinking about ge ll ing thi s 60-page book let (115

cartoo ns) as a stocking stuffc r fo r yoursel f or someo ne e lse,
make sure the insuran ce premiums are paid fi rs t - so meone is
bound 10 bust a g ut. T his is a collection of the nest of KflBJ H's
work o ver the ycars. as it appeared in An' Quanerl:v (a lthough
these are not all ATV-nrielllcd , by any means tj. AI $8.95 p lus
$3 s/h ($6 overseas). the price is a lso la ughing ly lo w.

For further in fo o r to purchase. coruact Harlan Technologies.
593 1 Alma Dr.. Rockford IL 6 1108; tel. (8 151 398-2683: fax
(8 15) 398-26R8: orders (ROO) 557-9-t69.

Mini-News f rom MFJ

• ORP-Cuhs are complete si ngle-band transcei vers that fit in
the pal m of your hand. Us ing S MT. the se rigs achieve big -time
perfo rmance with mini -sized package . The kits provide all SMT
parts mounted and so ldered; you j ust insert and solder the
through-hole pails such as connectors . inducto rs. and trimmers.
Designed hy QRP-ARCI Hall-o f-Farner K 1BQT. Available for
80. ~O. 30. :!O. 17. and 15 meters. MSRP: MFJ -93XXK (kit).
$99.95 ; MFJ -93XXW (wired and tested ), $149.95.

• The ~1FJ -134 (24-hr.) and MFJ· 132 ( 12-hr. ) transparent
clocks arc coo l! T heir sec-through display makes the numbers
seem to 110a\ in midair, so dun' , run into these giant 1-3/4­
inch-high digits as you walk across the shack. Alarm. snooze.
opcnucs o n two AA batteries . MSRP: $34 .95 .

• At long last. some good coax patch cables. Here arc 3-. 6-. 18-,
and Su-foo t leng ths of RG-HX terminated in a mo lded . weather­
resistant P L-259 connector o n one e nd, open on the other, T he
MFJ-5850 50-footer has an MSRP o f $ 17.95: shorter lengths,
less - please inquire .

• T he ~1FJ- 1 7(1) foot switch can greatly improve your effi­
ciency by red uc ing fatigue - a g reat bonus re gardle ss o f
whether you're a co ntester. C ushioned foot pedal on nonskid
pad. II~-inch phone plug, 10 -1"1. cord. MSRP: $21.9 5.

For further information about these o r o ther ~I FJ products.
please contact 11FJ Enterprises. lnc.. PO Box. ~9~ . Mississippi
Suuc. MS 39762: tel. (8001647- 1800 : fax (662 ) 323-6551 : E­
mai l lmlj @mljcnterprises.com): Web Iwww.mljentcrpriscs.com).

leom's IC-718 HF Xcvr

Although offi cially designated an "en try-le ver rig. the IC·
718 is st ill packed with featu res: simplified band Mack regis­
ter: direct frequency input: VOX : FS K: optional DSP; 1-111

tuning: and of course more . Froru-Iaclng speaker and LARGE
LCD readou t are just two rea so ns th is dcsign is veryop-fricndly.
too . Coverage incl udes 0 .03-30 MH/ : 101 me mory c hannels
available. Sugge sted MSRP: under $900.

For further info rmation about rbis o r othe r Icom prod uct s.
please contact Icom Am erica, Inc .. 23 80 116th Ave . N.E ..
Be lle vue WA 98004: tel. (425) 454 -76 19: fax (425 ) 454- 1509:
Web lwww.icnma merica.com/a lnalc ur/hfl .

I He sure to let our advert isers know tha t you saw it in
_ ____7::::3! __~ _
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HRMSRTS
Amateur Radio Via Satellites Andrew C. MacAllister W5ACM

14714 Knights Way Drive
Houston TX 77083-5640

If Your Xcvr Goes Brain-Dead

With the launch of Phase 3-D im minen t last month, I decided to check out some ofmy microwave
gear that had been getting dusty since AMSAT-OSCAR-13 became a shooting star a few ye.1CS ago.
The resules were unexpected. /'try 2.4 GHz (13cm) tower-moun ted receive converter was dead, and
my all-mode lcom IC-1271A 1.2 GlIz (23cm) transceiver was acting as ifit were brsin-deui.

The search

operating system and memori zed c hanne l
frequencies were stored in volatile memory.
tentative ly held in place by a single lithium
"coin cell" ba ttery from the mid-1980s.

A typical coin-ce ll battery lasts about 10
years. In an air-conditioned e nvironment
like my rad io room, it may last up to 15
years if the c urrent consumption is low.
Mine lasted about 14 years.

In 1992, I had purchased a service manual
from lea rn for S35 . It contains numerous
sche matics and complete, well - written, in­
formation about the rad io, complete with
pa rts lists and tunc-up procedures .There is,
howeve r. a significant gap conce rning the
RAM uni t. The description of this daugh­
terboard. which is attached \0 the logic unit
on the bottom side o f the radio, is lack ing.
Its purpose , significance, and service re­
quirements arc no t me ntioned. When my
127 1A began losing its mind. I had no ln­
fo rmation on what to do about the dead
battery.

The obvious fix. wa-s to replace the bat­
tery. Unfortuna tely. it was soldered into
place . I found a suitable battery holder on
an old PC communications board. I removed
the o ld solde r-tab CR2325 battery and re ­
placed it with the holde r. I got a new non­
so lder- tub CR2325 from Radi o Shack and
inserted it into the holde r, Power up! The
rad io was still dead. Nothing seemed to
make a difference . When the origi na l bat­
tery died. so did the software that ran the
radio. I was not pleased.

My firs t reac tion was to contact learn. but
I did not want to repeat my pre vious mis­
take of trusting a radio tha t was dependent
on battery-backed-up programming. So J
pu t out a c ry for he lp to the AM SAT-BB
re rn ui lcr on th e In te rnet l am sat-bb er

Dismay

I purchased my IC- 1271 A almost 15 years
ago. In the early 1980s, 1 had been using a
European transvc rtcr to make terrestrial
1296 MHz contac ts, but needed something
that wou ld tune down to the 23cm satelli te
band around 1269 MHz. in order to usc the
Mode "L" (23cm up and 70cm down) tran ­
sponde r on A MS AT- OSCA R-IO. At th e
time , the only commercial rig tha i could do
the job was the IC- I27I A. I bought it. I
made my first Mode "L" contact with Rip
WA2LQQ on Apri l 5 , 1986, Seven L-mode
QSDs later, the computer on AD-IO was
dead. I now had a 23cm radio with no 23cm
sate llites in the sky. AO- 10 sti ll worked. hut
it could not be commande d for predictab le
Mode "L" operation. Fortunate ly, 14 years
later. AO-IO is sti ll working as an excep­
tional Mode "B" (70c m up and two meters
down) hamsar. but Mode ·'L" is history.

Four and a ha lf years later. in 1988. I was
again using Mode "L" with my 1271A, but
th is time via AM SAT-OSCAR-13 . Thi s
hamsat transponder was more sens itive than
that on AD-I O. and contac ts were easier and
more plentiful. Using a tube-type 23cm
amplifi er and a 45-e lement loop yag t, 1
made many contac ts.

But before AG - 13 was in orbit, 1 fou nd
that the IC- 127 1A could be a lot of fun for
terrestrial long-distan ce (D X) work, and
with the opt ional TV- I200 mod ule , pro­
vided ex cellent 1.2 G Hz AM amateur tete­
vis ion CATV) o pe ra tion. After A D - 13
reentered the atmosphere. the rig was used
for a while for local AM AlV. bu t the n be­
came a du st co llector. There were so many
othe r exci ting sate llites to chase. so the loss

Photo A . All Ieom 127/A transceive r with of 1.2 GHz hamsar work was not a prob-
a IIew memory hoard from Italy to replace lcm. But while my radio sat dark and silent
the original lcom unit .I'holl'II above. on the shelf for years, I had no idea that its
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Of the two problems I discovered. the
l Jcm receive converter was not a se ­

rious concern. Since I purchased the unit
from Germany severa l years ag o. I had col­
lected a number of other 2.4 GHz units that.
with some modi fi cations, could easily an d
Inexpensively, take its place. My receive
converter is moun ted within two feel of the
semi-dish antenna that is an integral part
army hamsat anten na array. It has been out
in the weather. and may have developed a
leak or. if I' m lucky. the power cable has
si mpl y shorted or opened. It will he in­
ve sugu red dur in g th e coole r w i n te r
months . The most di sturbing di scovery,
however, was the situation with the Ir.:om
IC- 127 1A . The display showed bizarre fre­
quencies, when it worked. I had heard ru­
mors thai the rig 's softw are was stored in
ba ttery-bac ked-up me mory. This sounded
rather foo lish, so 1had discounted it as some
kind of ha m-radio uThan legend . Surp rise!
They were right.



Continued on page 52

provided the Internet URL (Universal Re­
source Locator) for the company that had
it. Wileo Electronics (http: //www.amcri tcch .
net/users/wilco'rSx/my t .html . A second
like ly so lu tion came fro m Woody KH SO .
Woody ow ned an lC·271 and had pur­
chase d a direct . plug - in re placement
d au ghterboard from Roberto Nard o
IK2RND [Robe rto.Na rdo@ pv .i nf n.i l) .
Woody highly recommended Roberto ' s

I' m still waiti ng. Other independent Icom
re pre sent a ti ve s o r re pa ir ce nters li ke
Malcom Technical Support [mls@plix. .com ]
m ight be better than the home office.

My preferred choice was to find a third­
party, non-Icom so urce for a replacement
for the RA~1 uni t, which would not have
the same design flaw (operation software
in battery-backed RAM ). E-mail from Mark
K0~IDJ mentioned a review in the July
199-l. issue of QST (page 79) addressing the
third-party nonvolatile option. Mike K-l.HN

____,:;-cz",
Phuto R. Close-lip a/ the /K2RND EPROM/ RAMBOARD memory unit as installed ill an
!com 127/A 23cm transceiver:

amsat.org ). Replies were numerous. T he
urban legend was true . There was no way
that I could fix. my radio without outside
help. It was brain dead. I had three options:
trash or sell the rig. buy a new RAM unit
from Icom. or get a better replacement
daughterboard from another source with
ope ra ting code burned into nonvolatile
memory.

The first option of trashing the rig was
not acceptable . I have radios that arc over
50 years o ld that still work great. I had spent
nearly $ 1,(XX) for the Icom 127 IA and had
no intention of se lling it as j unk or thro w­
ing it away. It is a mere youngster compared
to some of the rigs r have in active service .

The second choice of contacting Icom
was obviou s, since they designed and built
the rig . I hoped tha t they co uld help. leom
maintains an Internet presence at [http://
www.icomamcri ca.coml. I went there and
discovered that I could visit their technical
support site at [aol.com] or call them on the
phone during Cali forn ia business hours .
Since I don 't have an AOL account. I called
their Technical Support-by-Phone number
at (425H~-76 19. The operator on the other
end was a bit clue less about the RAM unit
in the 1271 A and promised to call back later.

ELMERS • VE's • INSTR UCTORS' CLUB GREETERS

Beeome A

HAM AMBASSADOR

The ham industry wants to support your efforts for ham radio growth with free instructor materials.

• Wall Maps • Log Books >Band Plan Charts

• Frequency Charts >Grid Square Guides

• Discounts on Licensing Materials

• Equipment Discount Program

• Gift Certificates

To req uest a detailed H am A m bassador I nt roduc tory

package. write to :

Gordon We st clo 73 Magazi ne 70 Hancock Rd.•

Peterborough, NH 03458. Ecrnail design73@aol.com
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of being back on-line and nOI subjec t to los­
ing their minds to dead batteries. The cost
for Roberto 's EPROMIRAMBOARD is $60
cash - ai rmail shipping incl uded. After
considering the options affo rded by the two
choices. I care fully folded three new $20
bills in half. taped them between two of my
QSL cards with a note. and sent it all in a
sec urely scaled envelope 10: Roberto Nardo,
via Ma rchesi 27, 27 100 Pa via. Ita ly, Eu­
rope. Eight days later, I received a padded
envelope from Italy.

rho/a c. The tcom 127JA transceiver back /11 service after a nearly disastrous
memory failure. Success

Back Issues
of

73 lUagaz;,re

Only $5.00 Each!
Call 8()()·274-7373

The envelope from Italy contained a very
professiona l ci rcuit board, a QSL from
Roberto , a curious two-conductor wire as­
sembly with a diode, an annotated logic unit
ci rcuuboard pictorial , and a two-sided in­
struc tion sheet. The instructions were we ll
wri tten and very easy to fo llow. I skipped
the part about how to ge t into the rad io.
Mine had been gutted on the workbe nch for
a number of wee ks. The remainder of the
instructions req uired that I unplug the o ld
RAM unit and re pl ace it with the ne w
EPROM/RAMBOARD. That's it ! 1 pow­
ered up my le -1 27 1A and was back on the
air in only a few minutes.

But there's more . T he hack side of the
inst ruction sheet had detai ls on what to do
when the ne ..... battery died in about seven
years. T he RAM memory contains the 32
programmable channel s and the last scuings
of the VFO AlB frequencies. The operating
so ftwa re is sa fe ly in th e non vo lat il e
EPROM. but the re is a sequence of thi ngs
that mu s t be do ne w hen rep laci ng the
lithium coin cel l. T he wire and diode as­
sembly that came with the ne w board is used
according to the simple sequence of instruc­
tions. in conjunc tion with the an notated pic­
torial sheet. to reset the me mory. I hav e
carefully placed these items inside my user 's
manual for possible use sometime around
the year 2007. Unt il the n. I have 10 wans.
on any mode , ready for Phase 3-D or any
other hamsat that has a 23cm uplink . I also
ha ve a radio that won 't lose its mind the next
time a ba ttery d ies . Do you have an Ie ­
1271 A or one of the other radios mentioned'?
T he c lock is ticking. m

H RMSRTS
continued Jrompage 5 1

solution and e ncouraged me to send E-mail
at my earliest o pportun ity.

Surprises and solutions

I now had two possible sources fur a cor­
rectly designed RA M unit replace men t, one
domestic and the o ther in Italy. I checked
out the Wileo Electronics Interne t site and
was surprised to discover that there were
several Icom radios with the same problem.
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Six models listed on the Wileo page in­
cluded the Ie - 27 1. IC--471. Te -12? 1. lC­
745, IC-751. and the R71A. All of them
apparently usc the same replaceable plug­
in memory mod ule wi th operation code
loaded into battery-backed RAM - lime
bombs ready 10 make the radios brain-dead.
The base price for the Wilco ICM - I0248 is
$ 134.95 plus shipping. In addition 10 hold­
ing the rig 's operating software in non vola­
tile memory. there are frequen cy-expansion
e nha nce me nts and more memories (fro m
the base 32 10 1024) av ailable for some of

the six radios . E-mail
to Jack. A lbe rt
WA9FVP (wileo788
@a m e r i te c h. ne t]
yi elded a fa st re ­
spo nse w ith add i­
tional information,
and the cavea t that
the ICM-l 024B had
never been tested in
a 127 1 or 471 . but
works fine in a ll of
the IC- 27 1 trans ­
ceivers. in addition
to the HF rigs and
R7 1A rccciver,

I also sent E-mail
to Robcno IK2RND.
The next morn ing,
I had a repl y.
Robe rto ' s re place ­
ment board did not
pm.... ide e xtra mem­
ori e s beyo nd the
sta ndard 32, but did
incl ude ex te nde d 1-- - - - - - - - - - - - - - ­
frequency coverage
for the tC-75 1, IC­
75 1A, IC - 74 5 ,
R7 1A , R71 E, a nd
the IC-27 I . T he IC-
471 and le -127 1are
s im p ly pro vided ,

, wi th the advantage



James W. Elkins J r. KA8PHQ
7285 Tallmadge Rd.
Rootstown OH 44272

Add-On Digital Voltmeter
Strictly f or those who love to build it themselves.

While building a power supply for use in the shack lately. I thought that u would be
nice to have a way to know what the voltage on the output was. Since the supply thet I
was constructing was going 10 have a variable outp ut, this would add a nice feature 10
it. I could use a standard-type meter. commonly foun d at parts stores or m ail order
catalogs. but I though t thM I would "dress " il up a little an d op t for a digital-type dis­
play . This would be a more accurate way to m easure, if I ever needed to do so.

Fig. 1. Add-on digital voltmeter schematic.
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is supplied to the AID converter U2
and display dri ver V I, respective ly. It
is also used in the vol tage divider ci r­
cuit of R 1. R2. VR3 for usc as a 0.9
volt calibration source. (More on thi s
later.) Resi sto rs R3, R4, VR4 form a
voltage di vider circuit to "scale" ou r
input vo ltage that we wish to measure
down to a leve l thal can he safe ly used

at the input of our AID conve rter.
One crit ica l component is C3. A

"

m "

' 1
"

, "

Refer to the schematic diagram, Fig.
1. The power to supply the "Add-On
Digital Voltme ter" can be supplied
from a separate DC vol tage source or,
as in our case , di rec tly from the source
that it is measuring. About 10--1 5 volts
is good to work with. T his will keep
our "on board" voltage regu lator, V3 .
happy. The input voltage to the regula­
tor is polarity-protected by the di odes
D I and D2. The 5 volt regulated ou tput

I
started to search for a way to ac­

complish this. I could purchase a
digita l d isplay ready to go from a

box. hut bei ng of the building type. I
feel guilty whe n I do this some times. I
decided that I could build this featu re
also, if I could find some information
on the subjec t. Whi le looki ng at an
olde r IC data hook, I ran across an ana­
log-to-digita l converter that would do
the job nice ly. And the best part was
that it d id not use any very expensive
parts. A qu ick check in some pa rts
catalogs and on the Internet to ld me
that the parts I was looking for were
still around .

The IC of choice is an analog-to­
digital converter. the CA3 162E. that
does the nice job of providing an out­
put to drive a display dri ver, the
CA3 161E. and displays the informa­
tion on a 3-digit d igital display. J ust
the thing to keep an eye on our output
voltage, while it is be ing varied.

The range of the finished "Add-On
Digita l Voltmeter," as built , will d is­
play any voltage in the range 0£0-99.9
volts. It will also show an over-ra nge
condition with EE.E on the display. Hut
this feature would probably not be a con­
cern, as our variable power supply could
not reach this amount on its output.



Photo A. Finished voltmeter showing digital d isplay.

Calibration Ins tructio ns

You will need to usc a digital voltmeter to make some of the adjustments.
Set the trimmer potentiometers VR 1- VR4 to their center positions as a starting
poi nt.

Step 1. Provide 10-1 5 volts to the PC hoard at + and- VDC.
Step 2. Check output at U3. pin 3 for 5 volts.
Step 3. The display sho uld read EE.E
Step 4. Attach a lest lead with cl ips between TPI and TP2. Adj ust VR I for

a display of 00.0. then disconnec t the test leads from TPI and TP2.
Step 5. Attach a dig ital voltme ter (DV~1 ) from T P3(+) and TP2(· ). Adjust

VR3 for 900 millivolts (.900 on the meter you attached). Disconnect the test
leads to this meter when done adjusting. Attach test lead wi th cl ips between
TP3 and T PI . Adjust VR2 for 90.0 on the Add-On Digital Voltmeter di splay,
Disconnect the lead with test clips when done adjusti ng VR2.

Step 6. Usi ng a small piece of insulated hookup wire. connect (jumper)
TP I and TP4 with this wire and carefully solder in place. This wire wi ll remain
in place after cal ibration, so he neat when attaching.

Step 7. Connect wires wi th lest c lips to + and . DC of Add-On Digital
Voltmeter board . Connect these to a known DC voltage, You can use the 5
vo lt reg ulator if you wish. Adjust VR4 to make the display read the known
vol tage. If you usc the vo ltage from U3 as suggested. the di splay wi ll read
05 .0 . You arc now done with the ca libra tion. Disconnect the leads to the
known voltage source and connect them to the source you wish to measure .

If you would ever like to " touch up" the calibration of yo ur Add-On Digi­
tal Voltmeter. remember to d isconnec t the jumper at T P I and T P4 before you
begin.

The Add-On Digi ta l Voltmeter is intended to read DC -only voltages as
built . Be careful worki ng around the te st points and with what you apply the
input to . Some examples of possible uses would he your DC power supply in
the shack. a hattery charger, or a test meter for the adj ustable supp ly.

high-quality pol yester type should he
used he re , as th is compone nt is used
for timi ng by the AID co nverter. Q I ,
Q2. Q3, are used as dig it dri ve rs. wh ile

the outputs of the display driver. pins
9· 15. are wired to the common anode
d isplays in mul tip lex: fashion . Test
points. shown on the schematic, wi ll be

IQuantity Name Description

Common WlOde di&plays, 0.3' ,

a leIl....nd oe<wntI points. HP
' S082-7610 or MAN3620A or-.,.

t U'
CA316tE BCD-1O-7-seomen1-, U2 CA3162E AID conveller

2 16-pln IC sockets

, U3 l M340T5 . S V regulator

a 0" 2N3906 PNP transistors
02. 03

2 01 , 02 1N4001 (IioOes

50k lomm-Slyle trimpot, PIler, ' R' . PT1 0, horltontal (ume lor aI- ,
t '"' 10k I Drown·styIe lrimpot

2 VR3. 1k I()nwn.style Inrr¢,R.

t R'
270 oom 114 W resistor (all
resistors cartlon film 5%)

, R2 2200 ohm 114 W resistor

t R' lOOk 114 W ressstor

,
"' 680 ohm 114 W rllSistor

t R3 100 ohm 1/4 W rll sistor

a R6. R7.
471< 1/4 W rll sislor

"", C' l oo I'F 25 V~--, C2 10 jlF 2S V eleetoll1ic
capac;itor

, C'
0,27 I'F 50 V polyeste r pc.

mount capacitor

, C'
o 1 !-IF 50 V polyester PC·

mount capac tce

112'-long wirlls.1orrned as

• sroown .., Fig 2 (use c1 i~d

rllsistOl' leads)

PCB or perlboanl . PCB, availaDie from Far CirQ.il s.
18N&10 Flell;t Court. Dtroclee L

60118-92$9. S2 pel" set 01 2.

a 14-pin IC sodteIs lor" dl&plays

, Heatsinl< 100' ~"tor . Aavid
1I5971B used in~

Optional pailS: ConnedOf fOf input vOltages to PCB
erd06ure , hookup wires; short length of r1bb/)fl-type

cable. Parts can be oblained from a number 01 sources.
includIng Jameco, Mouser. and DI\li·Key

Table 1. Parts list.

used during ca libration - this makes
fini shing up yo ur "Add-On Digital
Voltmeter" easier. The test points are
simply resistor leads with loops formed
in one e nd. soldered into the PC board.

Constructing the "Add-On Digita l
Voltmeter" i ~ very easy. The circuit

Continued on page 59
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Paul L Specht
707 SE Atlantus Ave.
Port St. Lucie FL 34983
(pathdab@bellsouth.netl

•

Simple P.S. Add-Ons
Enhance your next power supp ly project with an overvoltage protector and a smart LED

output level indicator.

Whether you're a novice or seasoned veteran, one of the first home-brew projects
you'll ever build is a power supply. lt certainly is one of the most popular, and wi11 find
many uses in your DX shack. Perhaps you're building a supply from scratch, or retiutng an
existing supply with new updated electronics, but whatever the case, there are some
important decisions 10 be made, such as output vollage and current handling capability.
Just as important are other things tha t deserve attention, like ovcrvoltsge protection
and output level indication, j us t 10 name two.

This circuit centers on an SN7404N
hex inverter IC chip made of 6 invert­
ers that. whe n put together. can form a
latch-type circuit. The same circuit can
he made with 3 or 4 transistors and at
least a dozen or so resistors, but by us­
ing the Ie chip, all these parts can be
el iminated and a much simpler ci rcuit
can he built. Starting with Fig. 1, a
sample of the output voltage is applied
to point "A" at the cathode end of zcncr
DI. When the voltage reaches 15.5 volts
or more , D I fire s and places a high at

Continued on page 56

REG 0
OUTPUT

VCC Rl

lel
REG 14 OUTPUT

INPUT OJ 3 4 5 ,
15V

0 1

REG
OlJ1PUT R3

Cl R2 ~

My origina l OVP circuit consisted
of a zener diode. a couple of resistors.
and an SCR. The idea was that if the
output voltage would rise to 15.5 volts
or more, the zener would gate on the
SC R, crowbarri ng the output. and
blowing the fuse. Now, thi s was
simple and worked OK. but sometimes
it would kill my output pass transistor
when it crowbarred. Deciding that this
was no fun . I came up with a more
circ uit-friend ly design. illustrated by
Fig. I.

About the circuits

Fig. 1. Schematic for the OVP circuit and pinout f or tCl ,
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T
he first and most important ci r­
cuit here deals with overvoltagc
protection. sometimes called

OYP for short. This circuit pro tects the
output of the supply from soaring dun­
gcrously high in the event that some­
thing goes wro ng with the regu lator.
Should the circuit fai l, you could wind
up with the regulator input voltage at
the output , and in most cases this is
about 25 volts or more! With that much
voltage going into any rig, I don't have
to tell you what would happen ­
KAABOOM !

The next circuit is what I call a smart
LED. This gives you an output level
indicator when a voltage meter is not
used. Having a sing le LED across the
output is common on some power
supplies. hut all it tells you is that the
supply is on. What it doesn't te ll you
is ho w much or at what level, and if
you don't have enough voltage at the
output you won't transmit at full power.
Knowing what's going on under the
hood of your power supply is always a
good idea. Whatever your reason for
using the smart LED, it will give you an
accurate level indication. with a red!
green status from a single dual-color
LED.



R1 Part
Name

Description Value
RS
P.rt
No.

271­
1118

276·
11 14

271­
1108

276­
161?

276·564

276·
1802

1k 1/2 W

SN7404N

15 V 1 W

12 V 1 W

100 oom 1/2
W

680 ohm .2 W

2N2222 NPN

a ee sio-

R2, R3 Resistor

D' Zener diode

D' Zener diode

D' D,ode

D' Transistor- - - - ~,,
~

,
'C' 'C,,,
"' ResiSlor,,,

6

GREEN

5

~
RED

IC1

4

LED1

~ - ---------- ------,,,
, 'J[:;,,,,,--- -------- ------------"

14

3

R2

REG
INPUT R5

Dl

0 12V

REG
OUTPUT

C1

Fig. 2. Schematicfor the smarr LED circuit and pinout for te l , R' Res;stor 1.5k 1/2 W 271·
11 20

Conrmueu on p age 59

Const ruction

276·
159A

272·135

276·170

276·025

0,1 j.lF 50 V

ocenc

12 V 10 A

LEO re(1/g reen Dual color

Capac~Of

Relay

PC board

PC boa rd

LED1

R"

PCB1

Table 1. Parts list.

Construction of these circuits is rela­
tively simple. If yo u' re install ing them
into an ex isting power supply, they can
be constructed on thei r own PC board ,
and then wired in. Or if there is enough
room on an existing board, the circuits
can be installed that way, e liminating
the need to etch your own boa rd . How­
ever. a lot of power supplies are built
from scratch, and for the benefi t of
those who like to " ro ll their own," I
ha ve listed two pre-etched boards in
Ta ble 1, the parts list.

The first hoard listed can ho ld two

pin 3. Also, VCC for the IC is supplied
via R I from the regul ator input.

Somewhat of a voltage di vider is
formed by R5 in that it a llows D I, a 12
volt zener, to fi re a lit tle above its rat­
ing (approx imately 13 volts). The
value of R5 was chosen to a llow the
c ircuit to operate at the output vohage
of communication power supp lies, hut
you can change its value and the va lue
of D I to monitor a wide variety for
voltages and app lications.

se lected R3 for the base circuit be­
cause the output on pin 4 goes to 3.8
volts when all is normal and the supply
is not in OVP shutdown.

I didn 't want a lot of voltage at the
base of Q I, but if you're curious, what
we do have is 0.75 volts at the base
when the zener fires, and thi s is perfect
to turn on the transi stor. VCC for the
relay circuit is picked off at point "B" via
R4, providing 10.8 volts to power the re­
lay circuit, and even if the power supply
goes into OVP shutdown, R4's value is
enough to pro vide a safe operating
level for the circuit.

You may have noticed that pins 4
and 5 are tied together. The output of
the first inverter is connec ted to the in­
put of the next inverter. This was done
so that you co uld add a red LED from
pin 6 to gro und, to have an OVP indi­
cator on the front panel of your power
supply. The second inverter acts as a
driver for the LED, and R I drops
enough voltage for the whole circuit so
tha t no LED current limiter resistor is
needed.

Fig. 2 illustrates the schematic for
the smart LED - it lO O ce nters on an
SN7404N ch ip. A sample of the output
voltage is applied to point A at the
junction of R5 and 01. When the volt­
age reaches 13 volts or more, D 1 will
fire . placing a high at pin 3 of the Ie.
Pins 4 and 5 will go low, turni ng off
the red LED, and pin 6 will go high ,
turni ng on the green LED . Once again,
R2 is the current limi ter for D I, and
C I bypasses any RF hash at the input

Simple P.S. Add-Ons
connnuea from page 55

HarnCal1 Mousepad.with morse code refe'ence.
7.5' XS·,bluewrth yellow leNe", $5.00+ $3 shippmg

We make a new HamCa/l every
month! Clearly, the most

comprehensive and current
CD-ROM available.

Latest Features
Clloose lont and color of datad,spiay.

Displays flag and map foreach country
Showsca,Il U zone,and continent.

Histo,y l ist shows eachca llslgn ente red,

View & search interests 01 26.000 hams.
Search for c lub. military. RACES,vanity,s ilent keys,

name,address.andmore,
Over 1.566,000 U,S,and International listings, 104.000
e. rreu addresses,4.000 photos and aSLcards.30,000
van ~y calls.and 12.000 ' eferences10 OSLmanagelS,

$5,00 shipping pe< Ofder. Yoursanstacnoe guaranteed!
Free 600 recnoeersupport - we wonl ]el you fail,

~ '3UCKMASTER E3
6196Jefferson Hl9hway' 1.1 '''''' ''1.VA 231 17USA

""",a,1 lnlolibuck com _w buck COm
540·894·57n ' 800 282-5628 ' 540 894·9141 ('axl

pi n 3, which is the input of the firs t
in verter.

At thi s point, pin 4, the output of the
same inverter, goes low, and the base
dr ive for Q I , via R3, is cut off, shut­
ting down the relay and disconnecti ng
the output. R2 is the curre nt limiter for
the zener diode, and C 1 bypasses any
RF hash that might try to sneak in at
the input, pin 3. VCC for the chip is
supplied fro m the regulator input
throu gh Rl. Beyond the IC , we have
a basic off- the-she lf rel ay c irc uit. I
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ON THE [OUER

The South Will Rise Again (in Your Back Yard)

Hy-G.1in@has con t in ued to develop the product line p ur chased from Telex in Nebraska ill M.1Y
of 1999. R.1J1dy Nash KCSNIS. Hy -Guin's ilnlenn,1 production specia list, says that new th il l the
building has been expended an d its heavy-duty p r esses p ut in place, fly -Gain of A-fississipp i can
really l-:e t rolling.

H y-Gain has already been producing. the famous Hy-Gain an­
tenna rotators, the entire VHFIUHf line. and many of the big

beam antennas. ..~ow that the T H-7DX has been buill. we will
stan 0 11 the TH -I IDX. the Long Joh ns. and eventually the log
periodic antennas:' says Nash.

The new MFJ·269 covers 1.8 to 170 MHz plus -I1 5~70 MH z! It
can read SWR. complex RF impedance. resis tance and reactance
or mag nitude and phase. coax cable loss (d B). coax cable length.
db-lance to fault. ret urn loss. reflec tion coeffi c ient. inductance.
capacitance. battery voltage. etc.

It has several new Ieurures above and beyond the usual popu lar
~IFJ ones . A buill-in CoacCalculator calc ulates coax line length in
feel given coax lengt h in electrica l degrees. and vice versa. fo r any
frequency and velocity factor (g reat for building matching sections
and phasing lines). And a new 12· hit AID converter gi ves much
bener accuracy and resolution (han COllll1101l 8·bit AID converters.

The MFJ·269 reads complex impedance as scrtes-equlvalcm rc­
sis tance and reac tance (Rs + jXs) or as magnitude (Z) and phase
(deg rees ). It also reads paralle l cquivalent resistance and reactance
(Rp + j Xp).

With this SWR analyzer you can abo measure SWR and loss of

Photo A. II.\"-Gain 's expansion rakes ...},alH: - o r is this their lIew
Rebar Grot/lid Plane Grid?

coax with any charac teristic impedance from 10 to over 0(10 ohms.
including 50. 5 1. 52. 53. 73, 75. 93. 95. 300. 450 ohms. and more .

Be sure 10 look for more ~l FJ . Ameritron. Hy-Gain. Mtrage. and
vectronics news. specia l feat ures. and advertising in future issues
of 73 Magazine. flJ

A GREAT gift idea for the Holiday!
is a subscription to 73 Magazine ... only $24.97!
CaI/ 800-274-7373 or wme to 70 Hancock Rd..

Peterborough NH 03458
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ON THE Go
contm uedJrom page 4 7

from a fi xed location, but real hams do it
while in motion.Then. of course, there's the
interesting effect that overpasses, under­
passes. passing trucks and general velocity
have on hoth the transmitted and received
signal. I f there were ever the need for a new
buzzword, i t would he a special designation
for mobile QSB.

The difference between ;11\ obstacle and a
challenge is that achal lenge hasa reward that
makes overcoming the obstacle worthwhile.
Mobile operation provides a number of very
tangiblerewards.Getting the unit installed just
right into thecae is oftenachallcnge. and once
completed it is a beauti ful sight to behold.
Then. getting the antenna mounted so it's
structurally sound AATI resonant can be an­
other distinct challenge. \Vhileall of these are
achievable and the resultscan be satisfying to
the technician or craftsman in each of us, I
don' t believe that is the whole answer.

Let's face it. The real satisf action comes

73 Tests
the Drake SW 1 Receiver
eontinued Jrom page 2 1

there's a pretty good chance the cur­
rent (when I bought mine) price of less
than S200 might drop even lower. So,
don't just sit there - it's lime to add a
whole new dimension to your shack.
Get with it. and start tuning around the
shortwave broadcast frequencies. Re­
member. shortwave listening was the
Internet before there was an Internet. a
way for people to get to know people
in strange, exotic. faraway places. fa

In similar vein. the cont inual beating of
the wings by the migratory bird bucking
headwinds across the ocean should induce
debilitating fatigue. I find it mysterious that
some or most of such a flock makes the ar­
duous joumey. Even if insects are gobbled
up in midnight. there must he something
about animal metaboli sm that is not quite
the way the te xts have outl ined it. (It i sas i f
there were frictionless bearings connecti ng
the wings to the bird's body.) Even if fu­
eled by stored fat, why doesn ' t the bird tire?

Not withstanding this rebuuul tc a rebut­
tal, I pledge my sincere effort to try to deal
impartially with all viewpoints pertaini!!!.
to the matter. fa

LETTERS
contmuedJrom page 8

I.~I . Gottlieb \\'6I1D~I. Redwood Ctty
CA. An answer to a critic ofmy Aug. 73 ar­
ticle. "Cold Fusion and Hot Speculations" :

I find myself impressed wi th Mr. Ken
Stone 's anal ytical skills and his obvious
proficiency with physics and with thermo­
dynamics. However, ..v ithout deliberately
being obstinate, 1conti nue to feci the pres­
ence of a mystery in the athletic perfor­
mances of horses and migratory birds.

I am not refuting Mr. Stone's logic of en­
ergy conversion, but it seemsto me that it ap­
plies to mechanical horses. not to biological
horses.

Theo....erlooked difference between these
horses is that one of them, the animal vari­
ety. can be expected 1O be limited by mus­
cular fatigue.The mechanical cri tter. on the
other hand, is not hampered by this process
of physical exhaustion .

ditions, and restrictions. These are restrictions
imposed byprivate homeowners' associations or
by developers and are more often simply called
CC& Rs.

Thedecisioo to investigatetheeffect of CC&Rs
comes after the FCC turned down a request by
the ARAL to reconsider the agency's denial of
the League's request to extend the limited fed­
eral preemption known as PRB·1 10 restrictive
covenants.The Leaguehas said thai it would like
hams 10 befree to negotiate reasonable accom­
modation provisions with local homeowners' as­
sociations justas theydo now withgovernmental
land-use regulators. In declining last lall to act
on the ARRL's initial request to expand PRB·1 ,
the FCC drew the line at proposing specific rule
changes 10 bring private restrictive covenants
under the PRB·1 umbrella.

Since the FCC is standing by its decision to
deny, the ARRL is inviting hams 10 send it ac-
counts 01how they have been denied theoppor­
tunity to install a tower or antenna on a home
they own because of CC&Rs. The ARRL says
that suchnarratives should relate directly to situ­
ations involving restrictivecovenants and should
be no longer than one page in length.

All submissions must include your name,
callsiqn. the address at which you were denied
the opportunity to put up an antenna, and the
basis upon which you were denied.Also, include
a copy otme contract language thai would ex­
clude your antenna or support structure and cop­
ies of any denial letters from a homeowners'
association. Send this material to Antennas, clo
Steve Mansfield N1 MZA at American Radio Re­
lay Leagueheadquarters. Steve's address is 225
Main St, Newington CT06111. E-mail submittals
are welcome to smansfield@arr1.org with Ihe
subject line "antennas".

Thanks/oDavid BlackKB4KCH, via Newsl i~ 1----- ----- ------
Bill Pasternak WA6JTF, editor. rlfoI

Attention, all ye antenna-challenged and oth­
erwise persecuted: The l eague has begun
compiling a dossier of the often difficult experi­
ences of hams withhomeowner covenants, con-

ARRL Collecting
Restrictive CC&R Tales

The Antimatter Matter

QRH
conlinuedJrom page 6

When Motorola first announced that it would
ab<mon the system, some hams suggested askilg
that the companysimply give the entire constel­
lation 10 ham radio for educational and experi­
mental purposes. Unfortunately, the idea never
gathered much momentum, and whether a lor­
mal ofter was made is not known .

Thanks to VH F Reflector, other news reports,
via Newsuee. Bill Pasternak WA6ITF, editor.

Scientists at Europe's premier high-energy
physiCS laboratory announced that they might be
about to crack one 01 the great puzzles of pnys­
ics: Where has all the antimatter gone?

That's right, we said antimatter - as in the
IueI used aboard the mythical starship Enterprise
to seek outnew worlds and newcivilizations,and
to boldly go where no one has gone before. At
least on TV and in the movies.

But real-life scientists studying the origins of
the universe believe that the Big Bang that ere­
ated thecosmos 15 billionyears ago shouldhave
produced equal amounts of matter and antimat­
ter. They are baffled as to why there is more of
matter than antimatter.

Now, the European Laboratory lor Particle
Physics just outside Geneva says it may have
the answer soon. It announced that it would be
able to study antimatter indepth for the first time
with the help of the word's first antimatter trap
that became operational a few weeks ago.

Themachine, whichcostS11.5 million to build,
is unique because it has the technology 10 slow
down and trap antiprotons. These are the anti­
matterequivalent 01the proton . It not only slows
them down, but can actually hold them motion­
less, according to research spokesman Neil 1-- - - - - - - - - - --- - --4
Calder.

Once they trap the antiprotons, the scientists
will then throw in positrons, or the antimatter
equivalent of electrons, in an effort to produce
antihydrogen - the antimatter version of hydro­
gen, whid'l is the simplest atom that exists.

Research scientists at the lab were able to
create the first-ever atoms of antihydrogen ­
nine of them - in 1996, only to watch them dis­
appear instantly after they came into contact with
matter. And, unlike in the "Star Trek" story line,
no gigantic explosion took place when the mat­
ter and antimatter joined. The anti-matter simply
went away. (Or something like that. - ed.)

Thanks to Science Today, via Newsline. Bit!
Pasternak WA61TF. editor.
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Con/tnued on page 61
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This easy-to-use DSP speaker

activates automatically and filters

\ 95% background noise, static and

.. other intelierence.

Final thoughts

Bui ld ing and installing these ci rcuits
can be a lot of fun, and they are very
useful. I know some people don 't like to
work with ICs that much, but these c ir­
cuits arc simple and ca n be put to­
gethe r in no lime. T he smart LED

wall and should not be substituted for
wattage or value. You can usc a higher
wa ttage, ne ver lowe r: the val ue was
selected for best operation and is a
common one, so no changes are needed.

I me ntion these two parts because
they are the only ones you won' t find
at the local parts emporium. Most of
the parts listed in Ta ble I can be found
at your Rad io Shack store or in a we ll­
stoc ked j unk box. The parts you can' t
fi nd easi ly may be found at a TV repair
shop. Stop in and get to know the own­
ers. You may find you' ll now ha ve ac­
cess to one of the biggest junk boxes in
the wo rld.

piUS S& H

Re9. Price
$179.95

Email: amcom@digl sys .net
Mail Orders To:

Am·Com, Inc., 100 Sierney Rd. SuiteC, Lakeside, Montana59922

t\(S\ • Improves clarity & intelligibi lity
\ \ ";tlI 0 . Continuous, adaptive removal of

background noise
, listen with less fatigue &

$1499 5 greater concentration
• Improves signal to noise ratio
• Engineered for use with

amateur radios
• Speaker output jack

Am-Com Inc. You asked lor it. The unique

ClearSpeech'" Base digital noise canceling tech­
nology of the popu lar

3"XrX5.5- Creersoeecbv Speaker,but
without the internal speaker,

Removes up to 95%01 noise
from recei ved aud io ,
Use in-line with your favorite

base station or mobile

speaker.

CiearSpeech™ Speaker

$149"
plus S&H

(Reg. Price $179,95)

Toll Free Orders : 1·888·803·5823
• 1- 'l,r:"

5" 'f.,. 1> .':> -,

,
J:

l
<e
"Q)-U

Simple P,S, Add-Ons
continued from page 5 6

can be laid out using perforated PC
board, as was our first version, with
copper on one side to solde r our com­
ponents. Or, a PC boa rd se t can he
purchased - etched, ready to moun t
the compone nts to, with a compone nt
silk-screen showing the layout of the
parts. The purchased se t inc ludes two
boards. O ne is for the separate display,
which is nice because you will want to
place this part in a window, 10 vie w it
from. A clear plastic window or col­

ored plas tic display filter can be used
to give the display a finished look. Ei­
the r way is nice and, depending on
your des ires, you ma y decide to place
everything on one hoard . Refer to the
parts list fo r in forma tio n on how to
ob tai n the purchased set.

An interconnecting wire harness. or
ribbon cable. can be used to con nec t
the display portion of your project to
the main PC hoard. Depend ing on your
application, the desired le ngth can he
determined.

After assembly of the "Add-O n
Digital Voltme ter" is comp leted, you
should double chec k your soldering,

component layouts, and common con­
str uction fau lts. Be sure to use ca ution,
when insert ing the ICs in thei r sock­
ets, to observe the correc t locations

of the number I pins. Refer to the
Calibratio n Instruc tions to complete

yo ur projec t.
Afte r calibrat ion and install at ion of

your "Add-O n Digita l Voltmeter," you
ca n easi ly check the vo ltage you are
measuring. T he places you will fi nd to
use the "Add-On Digital Vo ltmeter"
are limitless around the shack or work­
bench. I'm sure that you will find a nice
use for this project, and enjoy building it
as I havc . Fa

from tal ki ng to a ham in Japan while on the
road. It comes from havi ng the DXpedition
station return with " the mobile four only."
It comes from tal king to another stateside
sta tion that happens to be mobile over a
thousand miles away. The real satisfac tion
comes from the fact that mobile HF operation
is just plain fun. Fa

Add-On Digital Voltmeter
contin ued from puge 54

DIP ICs or be broken in two, allowing
two separa te ci rcuits to he constructed
if one is all you want to bui ld into your
supply. The second board listed is
more for constructi ng an entire power
supply plus one or both c ircu its de­

------- - - -------1 sc ribed here . This board has an upper

and lower bus line and the fo il pattern
is laid out just like an experime nter 's
hoard , making it a lot eas ier to go from
prototype to fin ished piece quickl y. It's
positively a nice way to go .

O nce you've made your circui t
board, wi ring it in can he made much
easier by usi ng plug/jack wi re assem­
blies. Basicall y, you have a plug made
up of two or more wires and a jack thai
can he soldered onto your PC board.
When the wires from the plug arc sol­
dered onto the corresponding areas of
the power supply, jus t plug in your
board and you' re ready to go. The best
source for these plug/jack asse mblies
is o ld discarded TV sets. Most TV
shops throw a lot
of sets away, and
you can find some
that have a wide
range of wire count
and size. The best
ones to gel arc the
ones that have their
pins IC -spaced ,
making it easier
to mount on yo ur
PC hoard.

Some of you
may be thinking
about the relay in
the O VP circuit.
considering the
fact that the con­
tacts arc always
closed during op­
era tion, bearing
the burde n of full
load. The one I
chose has a 12 volt
coil and comucts
ra ted at 10 amps,
so this should he
more than enough
to ha ndle most
applications. The
res istor R I is a 2
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PROPRGRTION
Jim Gray 11

P.O. Box 22799
Juneau AK 99802

[akdhC2pilot@yahoo,com)

Steady As She Goes

High sunspot numbers will con tin ue to ca use erratic conditions throughout November. sty
calcula tions indicete generally (Fl ai r condi tions for the month, with some (Ptoor and (Grood
days spr inkled about.

I don't foresee any spec tacularly good or bad days during the EASTERN UNITED STATES TO; ~
period . Patient operators using good equipment will. of course, ~Q~~20 ,~~, 10~ (Huelobtain the best worldwide results.
The first several days of November will be rather poor if the I.. " ~ 20 ;!Q !"OI 20 ..." 2OfoIOI ' • ll~201 • 1101 'OI'S! ,c~ ilOIlO!

, -" ....1magnetic storm I predicted for late October develops. Orner peri. ~
~ ~ ~ ~ ... • ,,- """ ,~ ~ 1. S-;lQI "".... ,.. • • • • • 111).12) '0('7\ ('l! 11 11 S·2OI ~

ods ripe for disturbance arc the etn-Sth. I l lh- J3th. 17th-1 9th. and

~
... ,.. • • ~, • 1' 0-201 ".~

,,. • • •
27th-29th . The 17th and 18th have the most potentia l for severe

' ,~ ... ... • • • • ,'. l, o-' 51 ' 5 (201 ~ ~
,,.

solar activity. with detrimenta l effects possibly lasting several days. " "5-~ ,..
p. ~"ao • • • • • • • • • •

Happily. a strong ionosphere should recover quickly from most
~.. ('~) :!Q ee ,~, ,~, ," ,' 0.2011, . • • , • • ,

upsets and no total blackouts arc expected. •• (15-201 (,o.:!OI 110.15)• • • • • • • • • •
Daytime signal degradation/ absorption will increase as winte r ~ l' o-' n (15-20) • • ~, - .,.., 11Il'211 11 0-1Ol • "" ITO-l SI-- '~17 ~ • • • ~ ~ 1'jot1 '~11 • • ' ~ 11

approaches. with the worst conditions occurring at midpath local - 110115 ~ ~ ~ ~ ... ~ .- "" ,,~ • ". ' 0 ('51

noon, but nighuime propagation should continue 10 improve as the
,

".~ (l SI 00 - m~ ~ ~ ~ - ,.- ,.~ ..~ ..~
month progresses .As always, auroral echo and fading will be prob- I CENTRAL UNITED STATES TO: I
Icmatic on paths across the higher latitudes. as will atmospheric

I~
('5) 20 ~ ... ..~

""~ ""~
~ ,.. 1101 20 .~ '0-'5 """ ' ~20 I

noise on the upper bands for paths across the hurricane belt and 1' $1 20 ~ ~ ... ~ ,.. "" • • • ". " """ (1 0) 20

thunderstorm-rich tropics. ~
,.., ~ ~ ... • • ,,. (151211 (10) ' 5 11 5) 20 "" •

I~,..,. '" ~ "" 110- '51 (101'5 '5 (201 •• • • • • •

.E"
". 11 0120 110-:>01Band-by·Band summary E: • • • • • • • • • •

Co. • (00) ,., ". • • • (10-151 1' 0- ' 51 ,.. ~ ~,

Daytime signal degradation/absorption typically increases dur- • (151 • • • • ,,. • ( '5) • • •

~
• • ~ ~ .... ,..,

~ ~ ,,~ • " l151
ing the winter months in the northern hemisphere primarily be- • • • • ~ "" ~ ,,~ (151 • "" •
cause the atmosphere gets colder and denser. allowing for a higher - (' 01 ' 5 " ,,~ ~ ~... - ~- .. • • • 110-'51

amount of ioni zation. The atmosphere also becomes shallower. - 1$.t1 ' S." • • • ... ... ~ ~ • • • ,,- l1l''I1 5 ns.2Ot ~ ~ ... .... ~ ,.., • (151 1' 5' ,,. 11I1i ' 5

which lowers the altitude of the ionized layers (especially F I and I WESTERN UMTEO STATES TO:
F'2). generally causing daytime skip distances to be short ened. - ~ ~ ~ ... • ~,

". ~ 10 (201 .. "" 111ll2Q "~ 20•
~"'...,. 11 loot ~ • • • • • (15) ,,~ ..~

'.~ 12100l
10-12 meters .~.

""• • ,.., '.. • ,., (10.2111 110120 ,~, • •
." ".,,~ • • • , • • • (' 01 (15) 15 1211) (15) ec

Look for morning paths to Europe and Africa . midday paths to • • • • • • • • • • • • •"
1

,.. ,.., ,.. ~ • ,,. • 1
'5

) (l0l '5 (10-15) "" ""
I I

Ip o"...... 115-201 • • • • • • "" • • • •
~ 1l0l2O

,,~ • • ... ~ ,.. • • • ,,- ,~

November 2000 I "' I 11 51 "" • • • • • "" (15120 "" {1 o-'51 10.' $

I § "0.15, ,,~ • • • - .... ~ ,,- .. (' 0-151 .. ,
SUN MON TUE WED THU FRI SAT '0.15 • • ~ ~ ~ - • ~ " • ' 5-17 i

11l+20 ,15, 20 ~ ... ... ~ - 115120 li (:!<ll (' 0-151 10115) (101 '5 1

1 F·P 2 F 3 F • F I- l11ll 00 (' $1 00 - ..~ ~ ~ .... ,,- .~ ,~ ..~ ,~

5 F-G 6 F·P 7 F-P 8 F 9 F·G 10 G 11 P
Tahle 1. November 1000 band. rime. cou"'ry chart. NOTES: 1.
Plainnumerals indicate bands that should be workable vn Fair to

12 F-P 13F 14 F-G 1S G 16 G 17 P 18 F· P Good (F· G) and Good (G) days. 2. Numbers in parentheses indi-
cate bands usually workable VII Good (G) days 0111.\: 3. Dual

19 F-P 20 F·P 21F 22 F 23 F-G 24 F--G 2S F·G number...\" indicate that the intervening bands should also be u..\" -

I'"' G
27 F 28F 29 F 30 r-o I able. When one number appears in parentheses, tha t end of the

range will probably be open Ofl Good (C }days only. 4. Be sure to
Table I. November 2000 calenda r: check adjacent bands and rimes (1:2 houru for additional openings.
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Onl y
$9.95

Plus $3 .50 S&H

Omega Sales
P.O. Box 376

Jaffrey. NH 03452
800-467-7237 =

Examination Test
Questions & Answers

The New Pools!

Everyone is taugh t to the tests, not to
increase their understanding o f the world
and their possible roles in it.

The textbooks are dreadful. fun her en­
suring that the children will be bored
stiff . Homework consists almost e ntirely
of short-term memorizing irrelevant stuff
for a coming lest.

The whole system has been intention­
ally designed to produce workers who
will do what they are told ami not ask
quest ion s. Our larger business organ iza­
tions, the military. and government all
reward those who make no waves and
blackbal l those who arc creati ve.

Be horn. go to day care, and watch
Sesame Street. go to publi c schoo l and
learn , sort o f, to read. T hen pass tests of
yo ur sho rt-term memory for a few years.
This goes on through college and ad­
vanced degrees. The n you get a j ob. do
as little as you can and stay employed.
ask no questions. volu nteer no ideas. and
get your yearly wage increases. mainly
through se niority.

Thi s system used to result in your get­
ting a gold watch and a modest retire­
ment pension . which almost was enough
to pay your nursing home and funeral
costs. Now companies have wised up
and lay you off before the pension costs
escalate for them. And that leaves you
making do with a Social Security check.
Good luck.

M y friends, we are the golden goose .
We arc pa ying Congress and the govern­
ment 10 make sure this sys te m stays in­
tact. l ts a gravy train for Co ngress ­
maybe you 've not iced that polit icians
will spe nd millio ns 10 ge t or keep their
Congressional scats . And hundreds o f

Tile exact questions, multiple choices
and answers/or tile Technician Class.

General Cia..... and Extra Class
operator's license.

~

O VP circuit. If not, install o ne, and

yo u' ll be glad you did . Fa

NEUER SRY DIE
conunued from paqe 4

bricflv introduced me and asked whv I
thought NASA faked the Moon la~d­
ings. which he said he was totally con­
vinced had really ha ppened. Th is topic
wasn' t on the outline . Stan had read the
list o f the books I' ve wnucn. which in­
el uded Moondoggle, a hook which ex­
p lains how I became convinced that
NASA had faked all o f the Apollo Moon
landings.

Stan's game was clear. He thought he 'd
be able to discredit me as a conspiracy
nut to get even with me for co mplaining
about him. So I e xp lained some of the
reasons that the Moon landings could
never have happened . Then we went to
commercials. At the end o f the co mmer­
cial s they had a caller who insisted on
be ing heard. saying that he wanted to re­
but me. Stan was. o f course. delighted to
put him on.

It was a caller from Louisiana who
said he had worked on the LEM for Gen­
eral Dynamics and that not o ne person at
General Dynamics bel ieved for a mi nute
that we ' d ever really been to the Moon.
T hey knew that the l.EM was a fake , and
that their engi neers had never been able
to get it to fly.

Stan was dumbstruck. By then the hour
was over. So much for my hosting the
show. Phooey.

These two turkeys seem to think they
are Clic k and Clack, the Tappet Broth­
ers. They' re not.

Xumbers

Centra l and South America, and afternoon
paths to Japan, Australia. Asia , and the Pa­
cific. Openings move west as the day
progresses. A short-skip of 1,000 to 2.000 f---- ---- - ---------1
miles will he typical .

20 meters

Good worldwide openings can exist on
tGjood da ys. Daytime short-skip is limited
to less than 1,000 miles. but nighttime skip
will be in the 500- to 2,OOO-mile range .
Noi se leve ls can be quite high due to
thunderstorms or hurricane activi ty.

Good DX 10 most areas of the wor ld
opens from j ust afte r sunrise until mid­
evening . Peaks arc an hour or so after sun­
rise, again in the late afternoon, and before
midnight. Expect a 500- to I ,OOO-mile short­
skip during the day and 1,000 to 2,000 miles
at night.

80/160 meters

15-17 meters

Expect openings 10 many areas of the
world. with good opportunities 10 Africa.
South America. and the Pacific. Conditions
often peak duri ng local afte rnoon. Short­
skip dis tances will be beyond 750 miles in
the daytime and early evening .

Simple P.S. Add-Ons
continued from paye 59

ci rcuit is an old design of m ine that I
have used for several applications over
the pas t 10 years, and the circui t has
performed flawless ly. The OV P circui t

is a more recent design , bu t it too has
worked perfect ly and will be installed

in every po wer supply I bu ild.

I can' t stress e nough the importance
of insta lling an OVP circuit in any

power supply you build . Also, if you

buy o ne. c heck to see that it has an

34/40 meters

DX to Europe and the southern hemi­
sphere can he observed after dark through
local sunrise on (Gjood days, but will be
limited by noise. As always, good activity
on 40 meters indicates that the higher hands
may be open, too. The gray-line path can
be worked 30 minutes before until 30 min­
U(CS afte r local sunset. Daytime short-skip
range is up to 500 miles. 500 to 2.000 miles
can be expected at night.

Happy Thanksgiving! m
The recent move by the FCC to force

us to give them our social security num­
bers. which, as far as I know (which is
fairly far), has no legal basis. is another

--- - - - - --- - - --- -1 move to replace our indi vidual names
with numbers.

If you stop to think about it. which
few people have. our whole school sys­
tem, which kids arc forced by law to en­
d ure . is aimed at robbing us of our indi ­
vid uality and forcing us to be as much
ali ke as possible. T here is no room for
ind ividuality. We all have to take the
same courses at the same time, and those
who ask too many q uestions are humili ­
ated and embarrassed into shutting up .
The whole class moves along at the
speed o f the s lowest c hildren, no mat ter
how boring this is for the brighter kids. I
used to bring tiny colored beads in and
make bead rings and hracelets duri ng
classes. Or sketch rocket ships.
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According to Dr. Day, the first warn­
ing 60% of heart attack victims ha ve of
any problem is death . My cousin . who
was quite a bit younger than me. keeled
over las t year at the di ning room table.
His wife had refused to take a CPR
course, so she had no cl ue as to wh at to
do ( 0 savc him.

If you are alone, or ha ve a spouse who
is revulsed by (he idea of giv ing some­
o ne mouth-to-mouth respiration, here 's
what you can do to keep fro m becoming
an instan t statistic. Of course, a be tter
bet wo uld have been for you to have
read my Secret Guide 10 Health and fol­
lowed my ins truct ions , in which case
you wou ld n ' t be in that fix. But, \' OU

saved the $5, probably figuring , "{hat
the hcll does Wayne know'!

Okay, here ' s the pitch. When you be­
gin to feci faint, you ' ll ha ve about ten
seconds left be fore you lose consc ious­
ness - and probably five more seconds
before an IRS agent is dispatched to as­
sess your estate taxes. You can stave off
the tax man by coughing vigorously and
repeatedly, taking a really deep breath
before each long cough. Cough from
deep in your chest. Repeat this every

Continued on page 64

Self-CPR

Wednesday night at Coney Island ­
where I' d take some friends out o n my
Chris Craft cruiser and we'd anchor near
the fireworks barge so we could sec 'em
up close.

But, the most remarkable d isplays I' ve
ever seen were those put on at the
Jaffrey NH airport by Jaffrey's Atl as
Fireworks Company to show their new
products to potential big buyers. They
arc the most awe inspiri ng displays I' ve
ever seen.

But, you know, there are o nly three
Fourth o f Julys that really stand out in
my memory. The first was in 19-W, when
my submarine pulled into the harbor at
Fais Island and we destroyed a Japanese
phosphate plant with our 5-inch deck
gun. We blew it to smithereens . I was in
the conning tower. watching the shells
on my radar screen. and tell ing the gun
crew exactly how many yards they were
off the target, long or short, right or left.

The next memorab le Fourth was in
1976, when Sherry and I were visiting
Madrid' s zoo, where Sherry go t bit ten
by a baby tiger. I missed the photo op, so
I had he r do it ag ain o n camera.

Then there was the 2(}(X) Fo urth,
where I d id my first sky di ve. They take
you up to 14 ,CXlO feet, where you roll out
o f the p lan e. You free fall for a minute,
which seems more like five seconds . and
then parachute the rest of the way down to
a gentle landing. Hey, that's addictive !

with great big fat guts. It is , of co urse,
insulting to poi nt o ut to them what gro­
tesque shapes they' ve eaten their bodies
into. Or that fat is ugly.

I' d like to tell these poor unfortunate
people how easy it is to lose weight. A
change to raw food will do it. They have
to stop eating re fined sugar and drinking
diet drinks. T he bioelectri fie r helps, too.
I' ve gotten excited calls almost daily from
people using it who tel l me about how
much weigh t they' ve lost. That little
gadget is working miracles for hundreds
o f people who 've built or bought ' em.

Fat shortens your life, and it helps
make you sick.

If you've lost the back issues o f 73
with the bioelectrifl cr construction ar­
ticles. you can order my Bioelectrifier
Handbook from Radio Bookshop .

Stupidity

Yes. I understand how addictive ciga­
rettes are . Almost every o lder pe rson
who still smokes wishes to hell thev

•
could stop. But how can we get the mes-
sage to the Joe Camel- o r Marlboro he­
men-in fl uenced kids who think smo king
is cool?

When I see kids smoking, I don ' t
thin k they 're cool- I know they ' ve got
to be reall y big-time stupid . How dumb
to take o n an expcnsiv'e lifet ime addic­
tion that is guaranteed to shorten their
lives.

I thought about this as I read a recent
VC~Berkeley Wcllness Le tter wh ich said
that 90% of all lung cancer cases are
caused by cigarette smo king - ami that
there is no way to detect lung cancer
ear ly enough to cure it. The fi ve-ycar
survival rate at diagnosis is less than
13%. Further, chest x-rays have been
proven not to save lives.

And that doesn ' t count the lives lost to
emphysema. heart attacks. pneum onia.
and the ills a nicotine-depressed imm une
system he lps exacerbate - like cancer.

We made a great big fuss o ver 58,CXlO
Americans getting killed in Vi etnam
over the several years o f that war, but we
ignore the .tOO.OClO smoking-related deaths
every year.

How can you help'! By mak ing a nui ­
sance of yoursel f and telling every teen­
ager you see smoking that it isn' t cool ­
it's j ust clear proof of incredible stupidity.

The Fourth

mill ions to he in the White House . That 's
your money they 're spend ing, gcoscy.

What can you do'! You can help break
the gravy train tracks by encourag ing
Sudbury Valley type schools to be opened
in your area and se nding your kids to a
school where they "" i11 bc treated as in­
dividuals - where there are no tests , no
ho mework, no grades, and not even any
fixed curriculum. And yes, their system
works - beautifully. Read any o f the
eight books about this school. Some arc
review ed in my Secret Guide to U7sdQI1l.

My Secret Guide to n eal,h will help
wise you up so you can kick the "job"
habit and ge t started with your o wn com­
pany. That's where freedom lies.

Meanwhile. we are kept entertained by
ball games, a hundred TV channels, and
RVs - just as the Romans were enter­
tained by the games while their civilization
was crumbling through corruption.

When the FCC demands yo ur Soci al
Security number, tcll ' ern I said they have
no legal right to it.

"2 Cou ntries!

Butts a nd Guts

When I was a kid, my dad and I would
go down to the local grocery and buy
fireworks . I had a great time setting off
cherry bombs, firecrackers, and -t-lnch

If you' ve walked around a shopping salutes. At night, we 'd shoot off a few
mall or watched shoppers in supermar- small roc ke ts. Later, there were memo.
kcts. you 've seen the same sights I have : rable fireworks displays at the 1940
women with great big fat buns and men World' s Fair, and in the ' 50s every
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Is it really necessary for us to keep
troops in ~2 countries? At a cost of bil­
lions'! Talk about featherbedding! Who
arc our troops in Japan. Germany, France,
and so on protecting'!

Conside ring the incred ibly wasteful
way the military spe nds their budgets,
how wise arc the calls by Bore and Gush
to increase mili tary spe nding? How big
an anny do we need 10 be ahle to deal
wit h any conceivable com ing military
need s'! Whore's the threat?

It didn 't take a millio n men to deal
with Sadda m. Perhaps. if we had mo re
intelligent mili tary leaders and fewer
po liti cians butti ng in (yes, I mean you,
Bubbn), we could stop filling ware­
houses with unused. outmoded military
supplies.

Let' s sec. s ince the collapse o f the
Rusty Curtain. \\"C' VC sent troops to So­
mali a. Haiti, Panama, Grenada , and
Kosovo. And we bombed an innocent
Sudan pharmace utical factory, plus a
Chinese embassy. Oops ! So solly.

Yes, there arc some rogue countries
we need to be wary of, but not fro m their
attacking us directly. The threats today
are from smugg led nukes or biological
terrori sm attacks - and those ha....e to do
with the FBI. CIA, NSA, DIA, and so o n
through the man)' covert agencies, few
of which seem to be able to cooperate
with each other, or with the military.
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Here are some of m)' hook s which
ca n cbaage Jour life (if )'ou' JI lei
'em), If the idea of beinlt ht'a lthJ.
'" ea.lth) and Wbe intern'" )OU, stert
readinK. Yes, ) OU can 1M: all that. bUI
on l)' when ) OU Io. no,", th e sec re ts
which I ', e spen t a lifelime uneo\ er­
lng,

The Bioelec:trirler Hand book: This
explains how to build or buy ($ 155 ) a
httle electrical gadget tha t can help
clean the blood of any virus, microbe,
parasite, fungus or yeast . The process
was discovered by scientists at the
Alben Einstein Co llege of Medicine.
quickly patemed, and hushed up. II's
curing AIDS, hepatitis C, and a bunch
of other serious i1lne~'>Cs . The cireuit
can be buill for under $20 from the in­
suucnons in lhe book. $10 (110 1)
The Secret Guide to \\l'\dom: This
is a review of around a hundred books
that will help you change your life. :"0,
I don't sell these books , They're on a
wide range of subjects and will help
10 make you a very interesting person .
Wail'lI you see some of the gems
you've missed reading. $5 (.02)
The Secre t Guide 10 Wealth: JUSI as
with health, you'tlrlnd thaI you have
been brainwashed hy "the system" into
a patternof life that will keep you from
ever making mU~'h money and ha\'ing
the freedom to travel and du Whill you
want, I explain how anyone can get a
dr.:am job with no ('ollege, Ill) re,um<!,
and even without any experience. I
explain how )'011 can get someone 10
happily pay you to learn what you need
{Oknow to stan )'our own business. 55
(#03)
The Secret Guide to Hea lth : Yes,
there really is a secret to regaining your
heallh and adding 30 10 60 years of
healthy living 10 your life. The arr-wer is
simple, bUI it means making some dif·
ficult lifestyle changes. Will you be
skiing the slopes of Aspen with me
",hen )'ou're 90 or doddering around
a nursing home? Or pu\hing up dai·
sies? r\o, I'm not selling an)' health
prodllClS. S5 ( #Q.l )

~I)' WW II Submarine Ad\ entu rl"i:
Yes, I spenl from 1943·1945 on a sub­
marine. righl in the middle of Ihe war
with Japail- We almosI got qui; 'iles-enl
times. and t"ice I ""as in the righl place
at the right time to sa s'e the boa!.
What's il really lile to be depth
charged? And w'hat' s lhe dail )' life
aboard a submarine like? Ho..... aboul
the Amelia Earhart inside story?1f
you're near Mobile. please " isillhe
Drum. $5 (.10)
Wayne's Carib~n Adn nlure<;: My
super budgel IJas·e1 slories - "'here I

visit the hams and scuba dive most of
the islands of the Caribbean. You'll
love the special Liat fare which let me
visit 11 countries in 2 1 days, diving
all but one ofthe islands, Guadeloupe,
where the hams kepi me 100 busy with
parties. $5 (NI2)
Cold f usion Overview: This is both
a brief history of cold fusion, ....hich I
predict will be one of the largest in­
dustries in lhe world in the 21st cen­
tury, plus a simple explanation nf hcw
and "" h)' it works. This new fi eld is
going 10 generate a whole new bunch
of billionaires. j ust as the personal
computer industry did. $5 (#20)
Cold Fuston Journal: The)' laughed
when I pred icted the PC indus try
growth in 1975. Pes are no.... the third
Iarrest industry in the worId. The cold
fusion ground floor is still wilk open.
but then that might mean giving up
watching ball games. Sample: 51O(. :!2-).
Julia n Sch"'inger: Al'obellaureale 's
talk aboul cold fusion-s-confirming its
s·alidit)·, 52 (. 24)
Im prov inlt State Oevem menr Here
are 24 ways that state governments can
cut expenses enormously, while pro­
viding far better sen ice. I explain how
an)' government bureau or department
can be galien 10 cur it's expenses by OIl
least 50% in three years and do it co­
operatively and enthusiastically. I ex­
plain how, b)' applying a new techncl­
ogy, the state can make it possible to
provide all needed services without
having to levy allY taxes at all! Read
the book. run for your legislature, and
let' s get busy making this country work
like its founders wanted it to , Don't
leave this for "someone clse" to do. $5
(N30)
1\1IInkind 's Extinct ion Predictions : If
anyone of the experts who have writ­
ten books predicting a soon· lo,come
cataslrophe which will virtually wipe
most of us out are rig ht, we 're in
trouble. In lhis book I explain about
the various disaster scenarios, like
r\osiradalllus, who says the po les will
soon r.hift (as the)' have several times in
the pa~.t), ....iping out 97% of mankind.
Okay, so he's made a long string of~
lucky gues~. The worsl pan of ther.e
predictions is the accurac}' record of
some of the expens. Will it be a pole
shifL a new ice age, a rnassi\'e solar
flare. a comel or ast~id. a bioterror1s(
allad? I'm gelling ready, how aboul
you? S5 (. 31)
Moo nd oggle: Afler reading Rene's
book, NASA ,' fO<Hlt d Amtrlca, I read
e\Cf)lhing I could find on our Moon
landings. I walched the \'ideas,looked
care fully a l l he phOlOS, read the
a~tronaufs biographies, and talked
with some of my readen who worked
for :'-lASA. This book cite~ 25 good
reasons I belie\ e me whole Apollo pr0­
gram had 10 have been faked $5 (N32)

Cla\Sical ~Iu~ic Guide: A lisl of 100
CDs which will pro\ide you wilh an
oUlstanding colleclion of the fine sl
classica l music ever wn nen. This is

what you need 10 help )'OU reduce
stre ss . Classica l music a lso rai ses
youngster 's IQ" helps plants grow
faster, and will make you healthier. JUM
waif Uyou hear someofGot.\Chalk'~ fabu ,
lou, music! $5 (1t33)

Th e Radar Ceverup: Is police radar
dangerous? Ross Adey K6UI, a world
authority, con finn s lhe dangers of ra­

dio and magnetic fi elds. S3 (#34 /
Three G aUo Ta lks: A pnre-wmrnng
reacher explains whal's wrong with
American schools and whyour kids are
not being educated. Why are Swedish
youngsters. who \tart scboot at 7 years
of age, leaving our kids in the du st?
Our kids are intentionally bei ng
dumbed down b)' our school system
- the least effective and most expen­
sive in the wodd. $5 (#35)
Aspa rta me : a.k.a. Xutra'Sw eet. the
stutT in diet drinks. ere.• can cause all
kinds of serious health problems. Mul·
tiple sclerosis. for one. Read all aOOui
illWOpamr.tUets for a OOck.("-'8)
O ne Hou r C W: Using this sneak)
booklet even .\"OU can learn the :\10~

Code in one hour and pass that dumb
Swpm HF entry lest $5 (#401
Code Tape (TS): This tape will leach
)l lll the jeners, nwnbers and ptlTL1uation

)"00 IIlXd 10 know if yoo are going on 10
team the code at 13 or 20wpm. 55 (/1'41 )
Code Tape (T I) ): Oocc you know the
code for lhe lcuers (. 4 1) you can go
immediate ly 10 copying 13 wpm rus­
ing my system). This should only take
a couple of days. $5 (#42)
Cod e Tape (T2U): Or, )'011 can start
right oin OIl 20 wpm and me-ter it in a
weekend, $5 (#43)
Wayn l' Un-nullon Talk :This i\ a 90­
minule tape of the talk I'd have given
at the Dayton. if ilwiled, 55 (#50)
Wayne Tumpa TlIlk : This is the talk I
gave at the Tampa Glohal Sciences
conferenc.:- where I cover amateur
radio, cold fusion. health, books you
should read, amJ so Oil. S5 (#51)
SI M illion Sull's Vidt'u : The secret o f
ho w you can ge nerale an ext ra mil·
liondolJars in salesjust b)'using PRoThis
will be one of Ihe best in\'csUl11.'I1b you
or you-busiTlL'SS willl.'\'ermake.S40(/f52)

Reprints of ~tl' Ed itur ill.ls fro m 73,
Very few things in this wond are as we'vc
hem taught. and as they appear. I blow
the whistle on the scams around us, such
as the healthcare. ( JUT schoolsystem,. our
money, the drug war,a college education.
sugar, the foodgiants, our unhealthy food.
fluorides., D IFs. r\utraSweet. ClC.
1996 F.ditorial\: 120 pages. 100 choice
edilorials. $10 (#72)

1997 FAitorials: 148 fun-packed pages.
216 ednonals. $10 (.74)
1998 Editorials: 168 pages that'll give
you lots of controversial things 10 talk

about on the air. SIO (#751
1999 fA itoriaL, : 132 pages of ideas.
book "reviews. health. education, and
anything else I think you o ug fu to
know about . 510 (. 76)
2000 Editorials : In !he works.
Siln r Wire : Wilh two 3~in . pieces of
heavy pure silv er wire + three9V bal·
teries )'OUcan make a thousand dol­
lars' ....orth of silver colloid. What do
you do with it ? It does what the anfilli·
ones do, but gerrns can't adapl to it.
Use it to get rid of germs on food, for
skin fungus, warts. and even to drink.
Read some books on me uses of sil\Cf
colloid ifs like magic. $15 ( mlO)

weyne'v a eu Saver Kit. The cable
and in structions enabling you 10 in­
e xpe nsiv ely tape Art Bell W60B S 's
nigh tly 5·hr radio talk show. $5 (. 83)
;'\OH Reform Party Keynote Speech.
It wow'd 'em when I laid out plans
for f\ H in 2020, with much beller, yet
lower-cost schools, zero state taxes, far
better health care, a more responsive
state governmem, etc. $1(#85)
S1Y.f( 1 did n ' t wri tu.huUQu need ;
NASA ~Ioun l'd Ame rtca : Rene
makes an air·tight case that NASA
faked the Mnon landings, This hook
will convince even you. $25 (#'Xl)

Lasl S keptic of Sdence : Th is is
RC'nc's hook where he dehunks a bunch
of accepled ,cientific be~efs - such as
the ice ages, the Eanh being a magnet.
the Moon cau, ing the tides, and elc. $25
(#91)
Dark " oun : 568 pages ofcarefully reo
>ca~hed proof that lhe Apollo ~1(xlTl

landings were a boax- a capping blow
for Rene's skeptics. $35 (#92)
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Barter 'n' BUy~ _

Tum your old ham and computer gear into cash now. Sure, you can wail for a hamfest to try and dump it, but you know you'll gel a far more
real istic price if you have it out where 1OO,OCXJ active ham potential buyers can see it, rather than the few hundred local hams who come by
a flea market table. Check your attic, garage, cellar and coset shelves and get cash for your ham and computer gear before it's 100 old to
sell. You know you're not going to use it again, so why leave it for your widow to throw out? That stuff isn 't getting any younger!
The 73 Flea Market, Barter 'n' Buy, costs you peanuts (almost)- comes to 35 cents a word tor ind ividual (noncommercial!) ads and S1.oo
a word lor commercial ads. Don't plan on telling a long story. Use abbreviations, cram it in . But be honest. There are plenty of hams who love
to fix things, so if it doesn't work, say so.
Make your list. count the words, including your call, address and phone number. Include a check or your credit card number and expi ration.
If you're placing a commercial ad, include an additional phone number, separate from your ad.
This is a monthly magazine , not a daily newspaper, so figure a couple months before the action starts: then be prepared. II you get too many
calls, you priced it low. If you don't get many calls , too high.
So get busy. Blow the dust oH, check everything out, make sure if still works right and maybe you can help mak e a ham newcomer or retired
old timer happy with that rig you're not using now. Or you might get busy on your compute r and put together a list of small gear/parts to send
to those interested?

Send lour ads and payment to: 73 Magazine , Barter 'n ' BUl ' 70 Hancock Rd., Peterborough NH 03458 and get set for the
phone calls. The deadline for the February 2001 classified ad section is December 10. 200:).

P.O. Box 1306, East Northport, NY 11731.
BNB426

Ad Sales call Evelyn Garrison
425-557-9611

NEUER SRY DIE
ccrunruec jrcm page 62

two seconds until help arrives in the
form of someone with CPR ex perience.
or yo ur heart resumes normal beating.

The deep breathing will bring oxygen
into your lungs and the coughing squeezes
the heart. keeping the blood circulating.
and encouraging the heart to regain its
normal rhythm. Th i.. should give you
enough time to get to a phone to ca ll for
help.

Maybe after you survive that notice
from your body that you've been mis­
trea ting it. you' II finally read my hook.
Heart attacks are totally caused by what
you've been doing to your body. If you
continue to pu nish it , your number is
going to rome up.

S
. ,, urpn se .

ROHN TOWERS HUGE DISCOUNTS CHECK
PRICES AT HILlRADIO.NET BNB600

K8CX HAM GALLERY hnp:/lhamgallery.com
BNB620

FOR SALE: 50 Ft Rohn Tower and Tribancl
Beam owned by Silent Key K4MM. Attached to a
3 BR, 1 1f2 bath home in Fantex Co., VA. You
too can have the same slrong, lar reaching sig­
nal as Bill Miller. Phone daughter, Rose. 757­
220·9006 or email: rmcnaiesone woomaeer.
com lor details. BNB730

METHOD TO LEARN MORSE CODE FAST AND
WITHOUT HANGUPS Johan N3RF. Send $1 .00
& SASE. SVANHOLM RESEARCH LABORATO­
RIES, P.O. 8oll81 , Washington DC 20044 USA.

BNB421

ASTRON power supply. brand·new wlwarranty.
RS20M $99, R535M 5145. RSSOM 5209, RS70M
$249, Web: [www.aventrade.com]. Cali for other
models. (626) 286.0118. BNB411

HEATHKIT COMPANY is selling photocopies 01
most Heathkit manuals. Only authorized source
for copyright manuals. Phone: (616) 925- 5899,
8--4 ET. BNB964

"MORSE COOE DECIPHEREO" Simple, el·
egant, Inexpensive, comprehensive, logical. easy'
E-mail Uudlind@earthlink.netj. BNB428

Electricity, Magnetism, Gravity, The Big Bang.
New explanationof basic forces 01nature in this91·
page book covering early scientilic theories and ex­
ploring latest controversial conclusions on their re­
lationship to a unified field theory. To order, send
check or money oroer lor $16.95 to: American SCi­
ence Innovations. PO Box 155, Clarington OH
43915. Web site lor other products Ihttp://www.
asC2000. corn]. BNB100

COLLOIDAL SILVER GENERATOR! Why buy a
"box 01 batteries' lor hundreds 01 dollars? Current
regutaled. AC powered. fully assembled with . 12
AWG silverelectrodes, 574.50. Same. but DC pow­
ered, S54.50. Add $2.50 shipping. Thomas Miller,
962 Myers Parkway. Ashland OH 44805.

BNB342

COLD FUSION! • FUEL CELLI- ELECTRIC BI·
CYCLE! Each educational kit: (Basic - $99.95. De­
luxe • $199.95, Information · $9.95.) CATALOG .
$5.00. ELECTRIC AUTOMOBILE BOOK - $19.95.
KAYLOR-KIT, POB 155OST, Boulder Creek CA
95006·1550. (831)338-2300. BNB128

TELEGRAPH COLLECTOR'S PRICE GUIDE:
250 picture s/prices . 512 postpaid. ARTIFAX
BOOKS. Box 88 , Maynard MA 01754. Telegraph
Museum: (http://w1tp.com]. BNB113

Greal New Reference Manual with over 100 pgs
of PIS. transistor. radio, op-amp. antenna designs,
coil Winding tables, etc. See details at [WNW.ohio. nev
- rtormeVindex.htm] or send check or M.O. lor
$19,95.;. $2.00 P&H to RMT Engineenng. 6863
Buffham Rd,. Seville OH 44273. BNB202

RF TRANSISTORS TUBES 2SC2879, 2SC1971,
2SC1972, MRF247, MRF455, MB8719, 2SC1307,
2SC2029. MRF454, 2SC3133, 4CX250B. 12006.
6KG6A, etc. WESTGATE. 1-800· 213·4563.

BNB6000

Browse our web site and check out the
~Month ly Special.ft TDl Technology. roc. w_.
zianet .comftdL BNBSOO

Cash tor Coll ins: Buy any Collins Equipment.
Leo KJ6HI. Tel.lFAX (31 0) 670.6969. [radiOleoO
earthlink.netj. BNB425

a SL CARDS. Basic Styles: Black and White and
Color Picture Cards; Custom Printed . Send 2
stamps lor samples and lilerature. RAUM·S. 861 7
Orchard Rd., Coopersburg PA 18036. Phone or
FAX (215) 679·7238. BNB519

President Clinton probably doesn't have a copy
of Tormet 's Electronics Bench Reference but you
should. Check it out at [_w.oh io.n8t1~rtormetl

index.htm)-over 100 pages of circuits, tables,
RF design inlormation, sources. etc. BNB530

MAHLON LOOMIS, INVENTOR OF RADIO, by
Thomas Appleby (copyright 1967). Second print­
Ing available from JOHAN K.V. SVANHOLM
N3RF, SVANHOLM RESEARCH LABORATO·
RIES, P.O. Box 81 , Washington DC20044. Please
send $25.00 donation with $5,00 'or S&H.

BNB420 ANTENNA SCIENCE: Why do antennas radiate
electromagnetic waves? l earn for yourself from

Ham Radio Repair, Quality workmanship. All this enlightening paper by MAX RESEARCH.
Brands. Fast Service. AHordable Elect ronics, Gain an understanding of the radiation mecha-
7110 E. Thomas Rd., Scottsdale, AZ 85251 . Call nism of antennas! Written in a clear style tor radio
480-97().(J963. or E-mail HAM SERVlCEOAOL hobbyists. inquisitive amateurs and experimenters.
COM. BNB427 54.95 ... ppd. Order from MAX RESEARCH,
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Never befo re has an Ama teur rad io produc t provided such high performance and versatility. The new Ke nwood transceiver is in a class by itself and will
no doubt become the most de sired All band/All mode Ama teur t ransce iver ever produced. With Amsat's Phase 3D soon o n the horizon,Amateurs everywhere will
be looking to the sky to experiment with this exciting breakt hrough in our hobby. Kenwood's new t ransceiver offers full functions on all HF bands as well as 6
meters. This is just the right equipment you'll need for making qukk contacts. You'll discover it's dependable performance combined with easy operation will
provide Ham operators a level of enjoyment impossible until now. VHFIUHF 1441440/1200 MHz operation is also available on the main band Additionally, the
sub-band offers 1441440 MHz operations for satellite TXfRX.

The All bandlAIl mode tra e sce eer also offers the following features that you could be missing on your current AII·bandlAII mode transceiver; True
IF-Stage DPS with 100% d igital filtering ; built-in auto antenna tu ner; t he world 's fi rst HF backlit front key panel; 5 antenna ports. t rensverrer ready; 9-pin db
connector for e asy PC inte rface; built -in TNC; OX packet cluster monitoring with direc t go-to funct ion for HF and 6 meter openings; CW auto-tune ... to name just a
few.

Not only does the new Ke nwood transceive r provide the most feat ures and perfo rma nce of a ny All bdndl AIl mode t ra nsce ive r but it del ivers exciting
ve rsatility by offering a traditional sta tion radio or mo bile head/no contro ls (b lack box) uni t. It also ca n be opera ted by the ARCP comp uter cont rol p rogram to take
coneol of most fu nct io ns d irect from your PC.

KENWOOD
C O M M UNI C ATI O N S CORPORAT ION

AMATEUR RADIO PROOUCTS GROUP
3975 Jams Creel< Ccut.Suw~. GA. 3(10?4
P.O. 80. 22745. Long Beach. CA. 'lOR01·5745. us .....
Customer Support: (310) 639-S300 Fax: (310)537-6235
Y2ARO--2l)29 -091900
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