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Get more features for your dollar with our

REP-200 REPEATER
LOW NOISE RECEIVER PREAMPS SYNTHESIZED FM ·

EXCITER & RECEIVER MODULES

-

We recently Introduced new vhf fm
exciters and receivers which do not
requi re c hannel cry stalS.
NOW_. . uhf modules are also avai lable!

Get ti me & frequency checks
without buying multl band hf
rcvr. Hear solar activny reports
aftecting radio propagatiofl,
Very sensitive and selective
Cfystal controlled superhet, dedicated to listening to 1MI'N
on 10 MHz Performance rivals the most expensive rcvrs

• RWWV Rcvr krt, PCBonly . '"'' $59
• RWWV Rcvr krt With tab! spkr .& 12\1<11:: " dapler ".", S89
• RWWV Rcvr wlt incabrwilll spkr & adapter ... ". ".. ,S129

· WWV RECEIVER

R301 VHF Receiver : various bands 139-174MHz' ,
216-226 MHz.
• Kit (~.m bond. ooly) , .. on ly $139 (TCXQ option $40)
o Wiredltested ...$209

(includes TCXO)

R304 UHF Receiver: various
bands 400-470 MHz'.
o Kit 1"0..,0 ~,m bo fld ooly)

incl TCXQ .. $179
• w eectesieo . 5209

Exciters and Receivers provide high quality nbfm and
fsk operat ion, Featu res include:
• Dip switch fre quen cy selection.
• Exceptional modulation for voice and ctcss.
• Very low noise synthesizer for repeater service.
o Direct fro for data up to 9600 baud,
• TCXO for tight frequency accuracy in wide

range of environmental conditions.
• Next day shipping. No wait fo r crystals.

EXCITERS:
Rated for continuous duly, 2-3Woutput

n Ol VHF Exciter: for various bands 139-174MHz· .
216-226 MHz.

RECEIVERS:

Very sensitive - 0.15)N
Su perb selectivi ty. ;0 100 dB down at ±12 kHz, best
available anywhere. flutter-proof squelch For 46-54,
72·76. 140·175, or 21 6-225 MHz, kit $129. wit $189
• R144 RCVR. like R100 . for 2M, with helical

resonator in front end.; ..,.., k it $159, wit $219
• R451 FM RCVR, for 420-475 MHz. Similar to R100

above ki1$129, wit $189
• R901 fM RCVR,902-928MHz $1 59, wit $219

VHF & UHF POWER AMPLIFIERS.
Output leve ls from lOW to 100W . " .. .Starting at $99

F M RECEIVERS:

FM EXCITERS: zw output, continuous duty.
o TA51 : for 6M , 2M. 220 MHz kit $99,wlt $169
o TA451: for 420-475 MHz kit $99, w it $169
o TA901 : for 902-928 MHz. (05Wout). wit $169

0 .'.. ,.- -,-

LNW·( ) ECONOMY PREAMP
ONLY $24/k it

o Miniature MOSFET Preamp
• Solder terminals allow easy

connection inside radios
o Available for 25-35. 35-55, 55-90, 90- 120. 120-150.

150-200.200-270, and 400--500 MHz bands,

LNG-( I GAAs FET PREAMP
STill ONLY $59, wi red/tested

o Make your friends sick with
envy! Work stations they com
even know are there

o Install one at the antenna and
overcome coax losses,

• Available for 28-30.46-56, 137-152, 152-172. 210­
230. 4()()..470, and 800-960 MHz bands.

A sensitive and selective
professional grade receive r to
moni tor critical NOAA lWather
brcaccasts. Good reception
even al distances of 70 miles or
more wrth suitable antenna. No
comparison wrth ordinary consumer radios'

Automatic mode provides storm watch, alerting you by
unmuting receiver and providing an output to trip remote
equipment when an alert tone Is broadcast. Crystal
controlled for accuracy; all 7 Channels (162.40 10 162,55),

Buy just the receiver pen module in kit form or buy the krt
wrth an attractive metal caolnet, AC power adapter, and
built-in speaker. Also available rectory wired and tested
RWX Rcvrkrt.PCBonly ..."... ".".. ...".. ".. " $79
RWX Rcvrkrt with cabinet. speaker. &ACadapter $99
RWX Rcvr wiredlteoted in cabinet with speaker & adapter $139

Join the fun. Get striking
Im;ages directly f rom the
weather saieunes:

A very sensitive wideband fm
receiver optimized fo r NOAA
APT & Russian Meleor weather fax on lhe 137MHz band.

Designed from the start for optimum salellrte reception; not
jusl an off-the-she ~ scanner with a shorted-out IF Merl

Covers all 5 satellite channels. Scanner circuit & recorder
control allow you 10 automatically capture signals as
satellites pass ovem",ad. even while away from home
• R139 Receiver Kit less case $159
• R139 Receiver Kit with case and AC power adapler $189
• R139 Receiver wlt in case wrth AC power adapter ...$239
• Internal PC Demodulator Board & Imaging Software S289
• Turnstile Antenna __ .$119
• Weather seteuae Handbook "" , " " " , $20

,

Hamtronics has the world's most
complete line of modu les for
making repeaters. In addition to
exciters, pe's, and receivers, w e
offer the fo l lowing controll ers.

COR-3. Inexpensive, flexible COR module with timers.
courtesy beep, audio mixer. .... only $49/kll , $79 wit.

CWIO. Tradrtional diode matrix IO'er ....... " " kit onry $59.

CWI0-2 . Eprom-controlled 10·er...... only $54/kit. $79 wit.

OVR.l . Record your 0WT1 voice up to 20 sec, For voice Id
or playing club announcements, ...."" ......$59Iklt. $99 wit.

COR-4. Complete COR and CWIO all on one board. 10 in
eprom. Low power CMOS ........ only S99lk it . $149 wit.

COR-G. COR with real-voce id. Low power CMOS. non­
volatile memory. ." k it on ly S99. wit only $149.

COR_5. ~P controller with autopatch, reverse ap. phone
remote ccntrct lots of OTMF control functions, all on one
bo<lrd. as used in REP-200 Repeater. $379 wit.

AP-3. Repealer autopatch. reverse autopatch. phone line
remote control. Use wrthTD-2, ." ,..,kit $89,

TO-2. Four-digit OTMF decoderlcontroller. Five latching
on-off functions, toll call resuctcr. " " " kit S79,

TO-4. DTMF controller as above except one on-oft tuncnon
and no toll call resmctor. Can also use for selecnve calling;
mute speaker until someon'" pages you kit $49.

A mlcrcprccessc r-confrotled repeater with fu ll auto­
patch and many versatile dtmf remote co ntrol fea­
tures at less than you might pay for a bare bones

repeater or controller alonel

Digital Voice Recorder Opt ion . Allows message up
to 20 sec. to be remotely recorded off the air Play
back at user request by OTMF command, or as a
periodical voice to. or both . Great for making club
announcements! ... ,............... ... on ly $100.

REP.200e Economy Repeater. Real-voice 10, no
dlmf or autopatch. .... ..,..,...... Kit only $795, w&t $1195.

REp·200N Repealer. Wi thout control ler so you can
use your own Kit only $695. w&t $995.

• kit still only $1095
• factory assembled stili only $1295
5<)'~, "3--174, 2 1 3-2~~. 020-415 M" , . \002·~2~ MM.l OI>g" l ly "'11M' ,)
• FCC 11PO«coptod r", C<lm"",roi.I.&~ io 150 &- 450 M", bafldo

Access all your favorite
closed repeaters l
• Encodes all standard CTCSS
tones wrth crystal accuracy and
convenient DIP swrtch selection

• Compr"'henSIV'" manual also shows how you can set up
a front panel SWItch to select tones fer several repealers
• Decoder can be used to mute receive audio and is
optimized for installation in repeaters to provide closed
access. High pass M er qets rid of annoying buzz in
receiver, 0 New low prices!

• TO_5CTCSS EncoderlDecoder Krt ...now only $29
• TO-5 CTCSS EncoderlDecoder Wiredltested.... " ", .... $49



AASTRON
,~ CORPORATION

9 Autry
Irvine, CA 92618
(949) 458-7277 · Fax (949) 458-0826 www.astroncorp.com

88-10
88·12
SS-18
5$-25
SS·3O

SWITCHING POWER SUPPLIES
CONT. ICS WT.(LBS)

7 10 3.2
10 12 3.4
15 18 3.6
20 25 4.2
25 30 5.0

58-25M With volt & amp meters
58·3OM With volt & amp meters

ASTRON POWER SUPPLIES
• HEAVY DUTY . HIGH QUALITY. RUGG ED. RELIABLE.

SPECIAL FEATURES 'E"OR.UCE mCIFICATIOIS
• SOlIDSTATE EL.£CTflt:wlCAU.YREGlLATED • INPIJT VOlTAGE: 105-125 VAt
• FOlD-BACK CURRENT LIMITING Protects Power Supply • OUTPUT VOLTAGE: 13.8 we:!: 0.05 volts

from excessive Cl.lTen! & contillUOUS shorted output (Internally Adjustable: 11· 15 VDC)
• CROWBAR OVER VOlTAGE PROTECTION 011 all Models • RIPPLE le5s than 5mv peak to peak (full load &

mapll$-3A. RS..u.. RI-5A. IHL.1lS-5l. low line)
• MAINTAIN REGUlATION & l OW RIPPlE al low line input • All units available in 220 VN; input voltage

VOltage (ellcepllor SL-llA)
• HEAVY DUTY HEATSINK . DiASSIS MOUNT RISE
• THREE CONDUCTOR POWERCORO except for RS·3A
• (ljE YEAR WARRANTY. MADE INU.S.A.

Sl SE • l OW PROFILE POWER SUPPLY
Col", Continuous ICS ' S1'~"\ 8b1'&lnjMODEL GrlY Bllct Duly [Amps) [A/lIps) H' • Wl bs

SL·l1A • • 7 11 2¥a x 1¥1 x9% 12
SL·l1R • • 7 11 2lfa x 7 x9lf. 12
SL·l1S • • 7 11 2% x 7% x9.lf" 12
SL·l lR-RA • 7 11 o4%x 7 ." 13

RS·l SERIES .

, . G

• POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
CanlinllDlls ICS· Size (lNI

MODEL Duly IbPlI lbtPlI " x Wx b
RS-04L 3 4 3Yz x 6%x 7'-'
RS-5L 4 5 3Yz x 6'" x 7'-'

~P8::'l
6
7

,
25
37
50

RM SERIES

MODEL RM-35M

• 19N RACK MOUNT POWER SUPPLIES
ContinllOUS

MODEL Duty [A",ps)
RM-12A 9
RM-35A 25
RM-SOA 37
RM -611A SO

• SeparateVolt and Amp MeIers
RM·12M
RM-35M
RM-SOM
RM-611M

ICS·
IAllpsi

12
35
50
55

12
35
50
55

Sin IINI
" x Wx D

5'4 x 19 x8'4
5'10 x 19 x 12~

5'.10 x 19 :x 12~

7 x 19 x 12'11

5'4 x 19 x 8%
5'/. x 19 x 12 ~

5 '4x 19 x 12 ~

t » 19 x 12 '11

Sh;pp'"
Wlllbl.l

16
38
50
60

16
38
50
60

RS-A SERIES '""" Cnli..I"
MODEl Grly BIIC. 011, fA., 11
RS-JA • 2.5
RS-4A • • J
RS -5A • 4
RS-7A • • 5
RS- l0 A • • 7.5
RS- 12A • • 9
RS-128 • 9
RS-20A • • 16
R$·35A • • 25
:!.50A • J7

MODEL RS-7A R · l OA • "

IU"
[h , 11

J
4
5
7

10
12
12
20
J5

18

SIZ' IlHI
It x W x I

3 x 4'" x 5,",
3~x6 '/' x9

3'/2 x 6'1, x 7'1.
31i, x 6'/' x 9
4 x 7'h x 10'"

4'/1 x 8 x 9
4 x 7'/1 X 101,.

s x s x ie»
5x1 1 x11

6 x 131", X 11
6 x 13lf. x 12'.

U I"i••
WI . flh .1

4
5
7
9
11
13
13
18
27
46
48

RS·M SERIES
-....~

VS·M AND VRM·M SERIES

Cnti,n.. ICS " l in l lNI U i" il.
MODEl DlI, IA.,11 fA.,11 II x W x D WI. flh.)

• Swi1chable wn and Amp meter
RS-12M 9 12 41; x8 x9 13

• $eparale volland Amp meters
RS-2OM 16 20 5 x 9 x 101; 18
RS-35M 25 35 5 x 11 x 11 27
RS-SOM 37 50 6 x 13"" x 11 46
RS·70N 57 70 6 x 13¥. x 12\ 48

• $eparate Vol1 and Amp Meters . Outpul VoItaoe adpstable from 2-15 ¥OIts . Q.nent 1imi1 adjustable from 1.5 amps
to Full Load

'C5-lntemllnenl COmmunita tion seo.ce lSO"lo Duty Cycle Son," on 5 min. off)

MODE L VS-35M

RS-S SERIES

Cnli.., ..
MODEl DII' IU,II

@13 8VDC till OVDC @5VDC
YS-12M 9 5 2
YS-2OM 16 9 4
YS-35M 25 15 7
VS-SOM 37 22 10
V5-70M 67 34 16

• Variable rack mount power supplies
VRM·35M 25 15 7
VRM·50M 37 22 10

• Built in speaker e.I,,. C' ll lnn ..
MOOH G•• BlICk h i, [A.pl'
RS-7S • • 5
RS- ' OS • • 7.5
RS· l 2S • • ,
RS·70S • • 16
Sl-11S • • 7

ICS' Sill llNI 1'1,,11.
fA.,11 • x W x I WI. 11".1

@13.8V
12 4'h x 8 x 9 ta
20 5x 9xl01; 20
J5 5xl1x II 29
50 6 x 13J.i1 x 11 46
te 6113'" 11 n ..

J5 5 '4 x 19 x 12'/:1 "50 5'/. x 19 x 12'/:1 50

ICS" Sln fl"l Ui"I,.h,_ Ix W x l WI. [lh .1
7 4x7'/:1x10% 10
10 4x71; x 10"," 12
12 4'/:1x 8x9 "20 5 x9 x l0'h 18
11 2%I Nx9% 12

CIRCLE 16 ON READER SERVICE CARD



We came across these
nicebinoculars in an
irnpoters dose-out deal.
Notsome cheap jn-line
lensjobs, 1I1eS& beauties
have roof prisms, a super
nice nlbberarmored
housing over light weight ."''''''''====:
all.lll1inum. 10 x25 power with ully coated optics, lrcuoes
~fIS cleanercloth, neck lanyard and nice carry case, For
extra demamling use inbright sun. c/loose the EXmodule
with ruby coated Obfectlve lens. First quail\)' at a close-out
price' We'~e seenlIleexact same units wifh the 'Bushnetl'
name on thembe ing sold fO( $30more l
BOO·1, Binoculars and case.._".. "'"..""'.."'..""..",, $24.95
BNQ.1EX, Ruby Coated Lens Binoculars and case $29.95

Speech Descrambler

Binocular Special

Search for buried treasure at
the beach. backyard or pan .
Thisprofessional quality kit can
oetecr metal at a depth of upto
6 nches. Easy to use. just us­
ten for the challge in tone as
you 'sweep' the unit across the
set ace . too larger ee tone
change· fhe larger the object.

Has built-in speaker orearphone connection, runs on stan­
dard 9 1'Oll battery,Completekit includes handsome case,
rugged PVChandle assembly that 'breaks down' for easy
transportation and shielded Faraday search coil. Easy one
evening assembly. ThiS nif\)' kit wilililerally pay for rtsajf'
That guy in the picture looks like he foundsoremoa­
What doyou think it e.gold. siNer, Rogaine. Viag ra~ You'll
have fun with tIl is kit.
TF-1,Tr€aSlJre Finder KiL " ".." $39.95

Decode all that gibberish! This is too
popular cescremaer/ scrambler that
you've read aboul in all the Scanner
and Electron ic magazines, Speech
inversion tecllnoklgy isused, whic!l is
compatible with most cordless ptooes
andmany pcrce department systems,
hook ~ up to your scanner speaker terminalsand you're in
business. Easily configured for anyuse: mike, line lev~

ami speakerOutpU~' lnputS are provided Also communicate
in tota l privacy over teieptooeor radio, full duplexopera­
ton- scramble and un scramble at llle same time, Easy to
build,all complexcircu itry contained in newcustomASIC
chip for clear, deanalldio, RlJI1s on sio 15VDC Our
matching case set adds aprofessional look to your kil,
SS·7DA, Speech Desc:ramb~ rlScram bler KIL.. $39.95
CSS, Custom Matching Case and Knob Set $14.9S
SS·70AWT, Fully Wil'!d SS·70A with Case $79.9S
AC12-5, 12 Volt DC Wall Plug Adapter S9.9S

l :t~:1
,~

ORDERING INfO: satisl1lClKlrl Guaranteed E.amine tor 10 aays, it
not pleased, retum ioorig«ll form tor retund. Add 5695 10/ ship­
ptr>g. naoo,ngaoo msulanoo Olders uoder $20, a<Xl 53.00 NYresi­
dents aod 7% sales tax. Sorry. no COOS, Fore.gn orders, add 2Q%
lor surtO£email 0/ use crlldit oard and specily stliWingmettlod

CCD Video Cameras

RF Power Booster

FM·2S,Synlhesiud FMStet'eo Transmitter Kil........$l 29.95

If you' re ioolIing for a good quality ceo board camera, stop
right here !Our camerasuse top qual~y Japanese Class 'A'
CCD arrays with over440 line line resolution, not too off­
spec arrayslllat are found on many eeercameras ,You
see, ne Japanese suppliersgrade too eCDs at manufac·
nne and some manufacturers end up wittl the ofl·grad&
chips duetoee ercost constraintsor lackofbuying 'clout'.
Also, a new strain of CMOS single chipcameras are ente r­
ing tile market, those unitshave about 112 l1le resolution
and drawover twice the current lIlat eese cameras do­
don't be fooled' Ourcameras have nice clean fields and
excellent bghl sens~ivit y, you'll really see the difference,
and if you wantto see n ee dark, the black &whife «co.
es are super IR(Infra·Red) sensitive Our IR·l Illuminator
~it is invisibleto the human eye, but lights the scene like a
flashlight at night! Color camera has Auto White Balance,
Auto Gain, Baci<. Lighf ccmoensatoo arc DSP! Avai lable
withWide-ang~ (BOO) or super slimPln-hol& style lens.
They run on 9VDC andproduce standard 1voll p-p video.
Add coe 01 our transmitter ursts for wireless transmission fo
any TV set, or add our IB·l Interlace board for audio sound
pck-up and super easydirect wire hook-up connect ion to
anyV~ monifor, VCR or TV with~ideolaudio input iacks.
Cameras fully assembled, including pre-weed connector

CCDWA·2, B&WCCOCamera, wide-angle lens, $99.95
CCDflH.2, B&Wceo cerera sl im mpin-hole en $99.95
CCDPli-2, Color CCD Camera. wide·angle eos S149,95
IR·1, IRIlluminator Kit forBaw cameras" .$24.95
IB·1, Interface Board Kil .$24.95

Add some serious mosca toyour signal, boost power up to
1 wan overa frequency range of 100 KHz10 over 1000
MHz! Use asa lab amp for signal generators, plus many
loretgn users employ the LPA-1to boost the powerof tIleir
FMStereo transml1ters, provid ing radio serves through an
entire tOWll, Runs 011 12 VDC. For a neal, professionallynn­
lshed look, add lIle optional matc!ling caseset
LPA·1, Power Booster Ampl ifier KL $39.9S
CLPA, Malching Case Set for LPA·1 Kil S14.Q5
LPA-1WT, Ful ly Wired LPA·1 with Case S99.95

C·2000,Basic Video Transmittet' Cui)e $89.95
C·3000, Basic Video and Alidio Transmittel Cui)e $149.95
C·2Q01, High Power Video Transmitter Cube $f79.95
C·3001, High Power Video and Audio Transmil1er Cube $229.9S

Ramsey AM radio transmitters operate in the standard AM broad­
cast oand and are &aslly set to anyclearchannel in your area.
Our AM·25. 'pro' verskm. fullysynlhes'zed transmitter features
easy frequency sett,ng DIP swnches fOf stable, no·dnft frequency
control, while being jumper setable for higher poweroutput where
regulanons allow,The entry· level AM·1 uses a tunable transmit
oscillator and ru ns the manmum lDO millrwattsof POWer. No FCC
license is required, expected range ls up to 114 mile depending
upon antenna and conditions. Transmitters accept standard line·
level inputs from fap&: decks. CDplayers ormike mixers... and run
on 12 vults DC, The Pro AM·25 comes completewith At.. power
eoapier.matching case set and bcncm loaded wire antenna,Our
&nlly·!lwel AM·11las an a~allable matching case and knob set for
afinished. professional look

AM·2S, Professional AMTransm jf1er Ki1. $129.9S
AM·1, Enlly level AMRadio Transmjf1er Kil $29.95
CAM, Matching Case Set for AM·1... S14.95

We ca ll1llem lIle 'cues'.. ,
Perfect video transmission
from atransmitter r.~.:':-7
you can hide under '
a quarter and only
as lIlickas a slack
oj four penn ies­
ears anickel in
lila picturel
Transmils coloror B&Wwithfantastic quali\)'· almost like a direct
wi red connection toany TV tunedto ca ble channel 59, Crystal
controlled for no frequency drill wittl pe rformance that equals law
enforcement models that cost hundreds more' Basic 20 rnW
model «ansmts upto300' while the high power 100 mWuM
goes upto 1/4mile, AudiOunrts ncuce sound uS ing a sensave
bUllt-mmike lIlat will heara whisper 15teet awayl Units run on 9
vo~s andboos-upto most any CCOcamera Any of our cameras
have been tested 10 maleperfectly with ourCubes and wOlt
great. Fullyassembled - just nooe-uppower and you're on the air!
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Reprin ts: $3 per article
Back issues: $5 each

Printed in the USA

-Manuscr ipts : Contributions for
possible publication are most
welcome. We'Hdo the best we can to
retum anything you request, but we
assume no responsibility fo r loss
or damage. Payment for srorrsneo
articles will be made alter publication.
Please submit both a disk and a
hard copy of your article [IBM (ok)
or Mac (preferred) formats], careful ly
checked drawings and sctemascs.
and the clearest, best focused and
lighted ptotos you can manage, "How
to wnte for 73"cucernes areavailable
on request US cuzens. please
include your Social secunty number
with submitted rnanuscrots so we can
slbmit ~ to u know who.

29 Seeing Dits and Oahs - N1FN
The K2659 Morse Decoder Kit from Velleman Electronics

52 The Drake TR Series : No Introduction Needed - W2BLC
... but here 's the skinny on some of the best vintage equipment
available today.

On the cover : And how many hams out there have visions of these two sugarplums dancing in their
heads? Photo of ICOM's le-Q7A and le-TBA handheld FM transceivers by Norman Marion. Happy
Holidays to ali!

Feedback : Any circuit works bett er with feedbac k, so please tak e th e time to report on
how much you like, ha te , or don't care one way o r the other about the a rtic les and
co lumns in this issue . G "" great !, 0 = okay, and U = ugh. The G 's and O's will be
cont inued . Enoug h U's and it' s Silent Keysville . Hey, this is your commu nic ations
medium, so don't just sit th ere scratc hing yo ur.. .e r...head . FYI : Feedback "number" is
usually the pa ge number on which the ar ticle or co lumn sta rts .

73 Amate ur Radio Today (ISSN 1052 -2 52 2 ) is pu bl ished mon thly by 7 3 Magazine, 70 N20 2 . Peterboroug h NH
03458-1107. The entire contents <019 9 8 by 73 Magaz ine . No part of this pu blication December be rep roduced
without written pe rmission of the pu blisher. which is not all tha t diff icult to ge t. The subscr iption rate is : one
year $24 .97, two yea rs $ 44 .97 ; Canada on e year $3 4 ,2 1, two years $ 5 7. 75, inc luding pos tage and 7% GST.
Fore ign pos tage' $ 19 surface, $4 2 airmail additiona l per year. payable in U S funds on a US ban k , Second
class post age is paid at Pete rbo rough, NH, and at ad dil ional mailing off ices, Canadia n seco nd cl ass mail
reg istrat ion #17810 1. Canad ian GST regis trat ion #125393314 . Microf i lm ecmon: Unive rsity Microfi lm, Ann
Arbo r MI 481 06 . POSTMASTER. Send address chang es to 73 Ameteur Radio Today, 70 N202, Peterborough
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N EUER SH Y 0 I E

Wayne Green W2NSOl1

JYl and a half thousand billion
dollars a year we' re costing

I was discouraged to read ourselves. Of course, that would
that His Majesty JY I was put thousands of hospitals and
back at the Mayo Clinic in tens of thousands of doctors
M innesota and still "fighting" out of work, and virtually wipe
cancer. The normal treat- out the pharmaceutical and
men ts for cancer are legalized insurance industries.
torture, with chemotherapy, Gee, tough.
radiation and surgery. I wish So don't upset things by
there was some way to (a) get changing your habits and take
word to him and (b) convince your che mo torture like a man.
him that he doesn't have to be Chemo and radiation both wipe
tortured and the n die. Even at out your immune system, so
this stage, which obviously is your first and last lines of de­
very far along, if he'd read the tense against cancer arc gone.
book by Dr. Bruno Camby Yes, the last stages of cancer
(Maximize Immunity), which can be extremely painful, but
I' ve been recommending for the doctors won't give you
several years as a book "you're the painkillers you need for
crazy if you don' t read," I' m fear of losing their licenses.
convinced he could be totally The needed narcotics can be
well now, complete with a addictive, you know, so the
full head of hair in stead of medical review boards are al­
to tall y bald. ways on the lookout for any

We get cancer for one reason doctors who are prescribing
on ly: We've compromised our narcotics , and never mind if
immune system. Our bodies there are good reasons.
generate tiny cancers con- In 1996 the Federation of
tinuall y, but our immune sys- State Medical Boards met in
tern cleans them up for us . Chicago and agreed to coor­
Then, when we weaken our dinate a national network to
immune system enough, it punish any doctors who used
isn't long before a cancer alternative methods . For in­
somewhere is going to win stance, there was Dr. Glen
and then we're in deep doo- Warner, who had been using
doo. That's when we hear the the required cancer therapies
two words from our doctor for more than 20 years at one
that we never want to hear: of Seattle's largest hospitals .
"Uh-oh." He left and started his own

The National Cancer lnsti- cancer institute and, using at­
tute and the American Cancer temative therapies, had one
Society have been doing ev- of the best records for success
crything they can, with the of any doctor in the country.
help of the AMA and FDA, to They revoked his license.
make sure that alternatives to Dr. Warner said, "We have
chemotherapy, surgery and a mu lti-billion dollar industry
radia tion arc stopped from that is killing people, right
being developed or known . and left,just for financial gain
Hey, if we stop making our- . .. doctors, oncologists, they
selves sick we could stop don' t want chemotherapy [0

spending a trillion and a half be disproved. That is where
dollars a year - that's one their money is ."
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From John Robbin's book
Reclaiming Our Health: .... .
the vas t majority of studies
show that rad iation canno t
cure cancer. and that it can
rarely extend life for people
with the disease ... the truth
is that, for more than 90% of
people with cancer, chemo­
therapy had next to nothing to
offer . .. oncologists say that
they would no t allow chemo­
therapy to be given to them­
selves or their fami lies ...
oncologists characteristically
downplay the level of suffer­
ing involved wit h chemo­
therapy.

The chief chemo therapist
at the Mayo Clinic admitted
in a published paper that he
gave chemotherapy to cancer
patients which he knew would
no t help the m, right up to
their deaths, in order to keep
them from trying alternative
therapies.

No , it is not easy to change
a lifetime of eating habits, but
as you eat you should be
aware of what's ahead. And
not even the wealth and
power of a king will be able
to save you from what you've
done to yourself.

Hear Wayne Talk!

On my way to a short As­
pen ski vacation I'll be stop­
pi ng off in Denver to g ive
a talk. I hope yo u can m ak e
it. It'll be at the Airport Em­
bassy Suites, Jan uary Sth at
7 pm. Yes, it 's free. So what' II
I be talking about'! The same
things I write about in my
editorials - amateur radio,
your health, how to make
money, and so on. Or, for tha t
matter, anyth ing you ask about.
This' ll give me an opportu­
nity to meet you personally,

and maybe answer some
questions for you.

At the recent Peoria hamfest
one chap asked me if the uni­
verse is expanding or not. The
preponderance of evidence in­
dicates that it isn' t, that it's a
steady-state un iverse.

If you're planning to come
it would be most helpful if
you 'd let me know so I won 't
try to fit a hundred people in
a 20-person meeting room.

How About Skiing?

I' ll be skiing at Aspen
January 6-11 and I really hate
to ski alone. It's a lot more
fun to be wi th some others on
those chair rides, and to share
the incredible exc itement of
whooshing down the slopes at
breakneck speed. I love it. T he
English language is the pits
when it comes to explaining
emotions like that.

And it's fun to go to the
many superb Aspen restau­
rants wi th friends. And talk.
If you can get away for a few
days, this is the low season
time at Aspen , right after the
New Year's holidays, so the
slopes arc rela tively open and
the lift lines normally zilch. I
hope the weather cooperates.
Last year it snowed all but
one day during my visit,
wh ich took the fun out of it,
reducing the visibility to
inches. I like to see where I'm
going and get there fast rather
than feeling my way along.

Yes, of course I'll have an
HT in my pocket tuned to the
local repeater.

Scramble

T he Kachi na, featured on
our August cover, seems to
have left the rest of the ham
industry in the dust, scram­
bling to catch up. I thi nk
we've now seen a good pre­
view o f what our top 21st
century ham rigs will look like.
Well, it on ly makes sense to
marry our rigs and comput­
ers. After all, our r igs have
been increasingly computer­
ized with frequency synrhc­
sizers and d igital signal pro­
cessing, so the move to a
knobless rig that's 100% com­
purer-controlled is an obvious
nex t step.

I'll be t the engi neers in To-



Continued Oll page 5 7

about what you accept as
val id data.

Most o f us are taught to
read in school. But just
barely. A growing percentage
of our graduates, e ven from
college, are virtually ill iter­
ate. Lordy, I wi sh you could
see some of the letters I get!

Reading is a skill and as
such it can he improved by
you forcing yourself to read
fas ter and faster. But you
have to push . It' s the same as
with running or swimming .
You get better at skills by
pushing yourself and then
pushing harder. The really
grea t th ing abo ut reading
faster is that the faste r you
read, the more yo u re tain of
what you 've read.

Until, with yo ur help, I can
get our educational establish­
ment to start producing out­
standing educational videos
that will teach all of the K-12
subj ects in a frac tion o f the
usual time, and make the ma­
terial available anywhere the

QRP VFO!
High power key pod
<ontrolled dire"
digital synthesis
VFO for low
power enthusiasts

Menu Plus Inc.
1271 Den ison sr., Uni ts 56-57
Markham, Ontario, Canada DR 4135

CIRCLE 335 ON READER SERVICE CARD
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Reading makes it possible
for you to get your informa­
tion from the most kn owl­
edgeable people in the world.
It's a direct line. It 's also an
excellent source o f strong ly
held, but un founded, opin­
ions , so you have to be picky

Inputting Data

If you' ve read much about
the brain you know that we
have had people who've sur­
vived accidents whi ch de­
stroyed around 90% of their
brain with no loss of their
memory or other functions.
Worse , other people have also
lost 90% of their brains, but
another 90%, and they' re do­
ing just fine, too. We don ' t
seem to have any limit to how
much we can learn . Our
memory, unlike that of our
co mputers, seems co mplete ly
unlimited. Not that possible
memory limitations are much
of a potential problem for most
people. They read (but not
much) and they forget most of
what they 've read .

Get base station performance from your QRI' rig with keypad

controlled VFO featuring:
./ Keypad entry of frequency
./ 10 Hz to 40 MHz frequency range
./ Digita l VFO with 10 Hz resolution & display
./ Variable rate incremental keypad or rotary tuning
.I Dual VFOs (A&Bl allows cross band selection
.I 100 memories for VFO A&B
.I Keypad selection of bands
./ RIT (+1- 9.99kHz)
./ Size: L-4" X H-2S X D-0.9"
Special hmired lime ,,,troduo'lOry price: $149 (U.s.) plus $/0 shippng

Order now and also receive the RS-232 opt ion to control \'1"0
operation via your Pc. Orders: 1-800-923-3423.
Info: (Tel.l 905-4 70-2900 (Fax) 905-470-6742.

Unlimited Memory

Yes, I kno w, I' ve written
about memory before, bUI
since (a) there are so me
new readers and (b) your
memory of what I' ve writ­
ten is probably approach­
ing zilch, let 's walk through
all this again.

Firstl y, sc ie ntists don't
know where o ur memory
is sto red . Oh, they kn ow if
they poke an electrode
into the brain about here
they can stimu late a spe­
cific memory. But that ' s
like stic king a test prod
into a te lephone switc h­
bo ard .

ren how much fun you' re
having on 6m, with s low scan,
and so on. Fan the flames of
interest. Tell 'em what fun
yo u' re having on our ham
sate llites. Show us some of
the stuff you' re doing o n
s low scan.

How about getting your
club to start putting together
some videos sho wing what
can be done with moon­
bounce, with fox hunting, and
so on. I'll be glad to help
make cop ies for other clubs
to show at thei r c lub meet­
ings. We desperately need to
get some life into club meet­
ings. So how about produ cing
some 20-minute or half-hour
ham videos which will help get
a few hams off dead center?

What's happening down o n
160m these days? Do a video.
Next summer, how about a
video of yo ur club 's Field
Day effort? Don't tell me
your members don 't have
video cameras - sa get busy.
You could do some great vid­
eos of fox hunts . How about
one on getting on RTTY?

C lubs go on DXpedition..':.- _
every now and then . So r
when's the last time you
saw a video report made
available for other clubs to
enjoy? A video 'could in­
cl ude both video and slides .

We build our skills by
do ing things, so let's ge t
rid of our many classes
and get busy encouraging
hams to get invol ved with
new modes and bands,
which really will help
build their skills.

Talk about fuzzy thinking!
The FCC believes we should
have several license classes to
"to encourage amateur opera­
tors to advance their skills."
Skills have never been devel­
oped by memorizing a Q&A
manual - they' re bu ilt by
do ing, so the whole idea that
different cl asses of licenses
will bu ild skills is really
dumb. It 's a crock.

If you want to bui ld your
packet skills you get involved
with packet. Ditto satellite
communications, fox hunting,
and all of the other fun facets
of our hobby. Unless you 're
too damned lazy.

Which is why I think that
having more than o ne license
class is a holdover from the
pre-war ham days when a
Class A license permitted yo u
to operate in the two narro w
phone bands on 75 and 20m.
In those AM days there was
room for about nine round
tables and tha t was that, so it
was necessary to make it
more difficult to get the pri vi­
lege. Well, that was 1940 and
now we' re going on 2000, and
it's about time our regulations
were tailored to meet today's
world instead of o ne a few
old-timers like me remember.

It ' s nice that the ARRL
grudgingly has proposed that
we cut back to o nly four li­
cense classes. Only? Lordy!

I' d like to see this whole
class business junked. Then I'd
like to see a lot more articl es
telling our somnolent breth-

kyo and Osaka are working
overtime to catch up with this
American-made evolutionary
product.

If you ' re fortunate enough
to get a Kachina, let's hear
how it's doing for you . With
the sunspots perking away,
opening our DX bands for
more and more hours a day,
let me know what goodies
you've dug out of the pil eups.
Oh yes, if you luck into a
truly interesting contact, please
make a note of it and let me
know the details . I keep fan ­
tasizing that such a thing is
possible, but I need some
sort of evidence to prove this
isn' t j ust another W2NSD/I
fantasy.

Skills



Rich Mollentine WAO KKC.
Shawnee Miss ion " S. Ham ra­
di o is a ho bby. but o n occasion
some ta ke it as an ohsesslou-;
to the det riment of their family
and friends , It' s like anything

e lse: It shou ld he balanced with
the othe r thing s of life . Many an
X Y L w ill ques ti on why we
spe nd 24 hours stra igh t in a con­
tes t ralking to s t ra nge r s i n
Borneo or Pago Page hut have

no time for '''{'III,
Balance your hobby with your

other family obligations. fa

wi re ve rtical, The con ica l mono­
pol e s were brondbundcd. as I
recall. T hey were o perated from

about 4 Mllz to 16 MHL T he
si te h ad e noug h s pace fo r a
longwire an tenna so we built a
ho rizon ta l V antenna, with the
ve rtex poi nting to thc loc atio n
of the ships. We made each leg.
four wavelengths long at the 16

~tH z f re q ue n c y. We used a
small ham CW transrrnncrtuncd
to 16 MH l to tune the antenna.
As I recall. thc transmitter wa...
an ATI. We were fo rt unate . as
the feed po int of thc an te n na
turned OUI to be :!OO o hms, We
the n made aquancr-wavc balun
out of the la rge coaxial cabte we
used for transmission line, The
coax was 50 ohm hut about one
inc h in diameter. Thi s antenna
improved the signal to the ships

by a tremendous amount. a.... the
comm unicnions went from mar­
gi nal to 0 5 at both coos. Some­
thing in my memory tells me thut

we designed the V antenna for lhe
radi at ion ang le for the di stance
that we were transmi tting,

Fun, easy-to-nunc
p rojects for

publication in 73_
For more info,

write to:
Joyce Sawtelle,

7J Amateur Radio Today.
70 Route 202 North,

Peterborough NH 03458.

WANTED

not monitoring the repeater, thus
e nd ing his comm unicat ions o r
attempted conuuunications. In the
second p aragraph from the ho t­
tom, beginning. "Avo id e ndless
",:. he proceeds to state that the
usc o f "clear' is acceptable to end
a communication. This appc;ID; to
be a contradic tion because w hen
one leaves the loca l frequency,
there's an end to communications

and monitoring.
A no the r issue : T he lette rs

PIT have often been used to
indicate PII,{h To tsn , If you

think about it. it really means
Pus" Think Talk , The " think de­
lay" allows transmitters and re­
pe ate r s time to g et into t he
transmit mode so that the firs t
word... are not CUI o ff.

I notice that " O RX" has no E·
mail address fu r re sponses, nor

is there any E-mai l address for
73 Max{/ :::ille , It wou ld be hel p­
fulto note any E-mail addresses
available on a separate col umn!
masthead,

Actuallv, 73 ' J E-/l/a il address
is IJ/I the "Table of Contents "
paxe and is the same for (/1/
Departments : f deJi f.:' /7]@aof.

com], - E</.

;"li ed S tevens K 7 E LI' .
Mu r r a y UT. I really e njoyed
the art ic le " What's the SC(l()P on
the Lazy Loop?". by WA2UGT
in the Se ptem ber 199H Issue .
Besides bei ng very interesting to
me it was time ly as I was in the
process o f deciding what lo w­
hand antennas to install at this
OTH, It sure prove s the more
wi re you ha ve in the a ir the
better you will do.

Th is artic le reminded me of
an ex pe rie nce I had some 30
years o r so ago. I was o n active
duty wi th the US Coast G uard,
.. tenoned at Lualualei. Hawaii
tnon hwe..t section o f the island
of O ahu, a few miles from Ho­
nolu lu) , 1 wa s in charge of a
com m unic ations sla tio n trans­
mitter " ite, We we re ha v'in '"e
some difficulty in communicat­
ing with our ~h ips in the north­
wc st Pad fk Ocean , At the time
all our transm itt ing. anlennas
were ei ther conical monopo le s
o r a n occasional quarter-wa\'e

NumbfJr 6 on your FeedblJck t flrd

From the Ham Shack

indu stry at this time and who
would know so met hi ng o f Yo hat
i t tflll l.. for this industry 10 he

created. or a ham who mig tu
klUm something about the state
o f the art in crystals at the be­
gi nning o f the war: and 2, Any
mi litary veterans (e specially
Army Air Corps}who might re ­
me mber the effec ts on commu­
nicauons o f first. the shortage o f
c Q,..tal un its at the beginning o f
the war: and second, the proh­
teras caused b)' the agi ng proh­
tern tone of rny sources who

worked in the Quam C rystal
Section speaks o f an urgent tele­
gram to the Pentago n from Gen .
Eake r of the 8 th A i r Fo rc e
com plaining of a serious problem
with co mmu n ic a tions a nd
strongly urging that a solutio n he
fo und ),

A n y B- 17 ra d io m en O UI

the re '! I wou ld tovc 10 hear what
you have to say, I can be con­
tuctcd at the fo llowi ng address:

Dr, R ichard 1. Thom pson. J r.
Mc~lurry U niversity
Me M Statio n, Box .I X
A bilene TX 79 697
Phone : (9 15) 79J-3X75

E· mail: lnhornpson wmcm.
cdu l

How about it? Le t 's dust off
,H JIIII' memories ' - Ed ,

LETTERS

Rich ard T bompson . Ah i­
ten e TX. I'm hoping that the
readers of 73 ,\ftlKa:i ll l' canhelp
me \\ ith so me re search that
I'm carrying nut. rill working
on a honk on the deve lopment
of quan z-crys tat -conrroucd
conununicarions during \\'ml d.
War II.

As I' m ..urc Illany o f you
know, the Army .... ailed until
19-1010 decide 10 switch 10 cr)'s­
tat-controtlcd radios . AI the
time. they fell tha i ..lucc we
weren' t in a war. the hand ful o f
co m p a nies m a nu fa c t urin g
q uart z c rys ta l un i ts IQCUs)
could handle the demand . Well.
in another year. we Il"('rl' in the
war. the demand for QCUs was
far beyond what they 'd csn­
mated. uml the ft' wu.. no way
thorthe c urrcmcrysta l industry
co uld handle the job.

The response by the Army
was to form the Qunn/ C ryst al
Sectio n. under the Signal C!ups.
w hose joh it wa s to deve lop
mass productton tcclmiqucs fo r
Q C Us an d then to find th e
manufactu rers tll prod uce them .
A sma ll group o f civilians tgc­
o log isl'i. enginee rs. and physi­
cis ts) li tera lly c re ated un
ind ustry from ..crutc h. A second
problem that developed after the
industry carne on line was the
" aging" problem wit h crystals:
a my s teriou s In crease in the John G, Boles KA6LWC . I
na tural usci ll'll ing frequency would like 10 comment o n a re-

after a short time in the field. cenl"Q RX" article in the Octo -

The phy si c ist s at the Si gna l bcr 1998 issue of 73 Amwellr

Corp.. Lah in Ft. Monmouth . Radio Tadav, " W h a t to Do
Xcw Jc r..e), were ca lled on to About Your Technician Accent"
lind the reason behind thi 'i prob- hy Bill Smith N2SZW,
km and d evelop a 'io lution , In the seco nd paragraph, he
which they did . melHions not 10 use the wo rd

Form)' ~lUOl.. . I"m lool..ing ti lr " clear" whe n nohody replies to
llrst-person al'count<; o f thes.: the announcement one is on fre-
even ts , I'm in leresl ed in two (juenC}. Thi s is a " te rri to ria l"'
major areas: I , I would like to h 'iue , ~cause in many areas, it

make contact wilh anyonl' who indicates that the o pe ra lo r is
Illay ha ve worked in the cl)'s la l leav ing the local frequency and is
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Contact Your ICOM Dealer
For Grear HF Fun!

www.icomamerica.com

IC·PW1
1 KW Amplif ier ' HF t 6M ' Removable,
nemoteebre Control Head ' Auto Band
Changing · 4 Anl enna Connectors ' Auto
Antenna Tuner ' 3 Cooling Fans

IC-781
HF-150 wens. Built-In Power Supply
• All Mode - Complete & Fully Equipped:
No Options Needed, Not Even Filters
• CRT Wilh Rea l Time Band Scope

IC-775DSP
HF - 200 Watts ' Built· ln Power Supply
• All Mode · IF·DSP - Noise Reduct ion
• Auto Ante nna Tuner ' Auto IF Notch
Filter _Level/WidthVariable Noise Blanke r
• PSN Modulation - Twin Passband Tun ing
- Audio Peak Filter ' 3Antenna Connectors
• Dual Rece iver - Twin Tuning Knobs

Now With
440 MHz and
MORE POWE'I..o
HF +6M t 2M . 440
MHz 'lOd""Walts

(HF , liM I; 50 w atts (2tvl l.
20 Watts 1440 MHzl ' [ISP 1 ~.c1 uded

• Backlit Keys ' Tone Squcl~~ ' Auto ae ­
pe aterfunction ' Same Ii reat Pcetures as
the Perfo rm ance-Proven IC·]rJ6M KIl

IC-756
HF.6M · l00Wans on All Bands ' All Mode
· IF·a Sp· Noise Reduction ' Twin Pass­
band Tuning ' Auto A~\e n na Tuner ' True
Dual Watch ' Real Time Band Scope

IC·707
HF· lOO W~ns ' All Mod~ - 100% Duty Cycle
• Rugged Construction - Larqe, One Function
Keys and Dia ls _ Front Fa cing Speaker
• Compact Size - ICDM'sMoslAflordable HF

IC-706MKII
HF +6M. 2M ' l00Watls {Hf t 6Ml, zu wans
(2MI ' All Mode · nemcteebie Front Panel'
• DSP' · 3 Front Pane l Fi lte' Selections"
• 2 Antenna Connectors

IC-746
HF + 6M t 2M ' 100 WallS on All Bands
• All Mode - IF· DSP · Noise seoucuc n
• Auto Antenna Tuner - Band Scope
• 3 Antenna Connectors - Twin Passband
Tuning ' Auto Notch Filter - Aud io Peak
Filte r - RF Speech Processor" > Up t o 7
Front Panel Filler Se lectio ns ' (3lilter slots)

o
ICOM'

S olar Cycle 23 is he re.
Now's the best time to
upgradeyour license .. .

-7~~~ or your shack.;.:; "2... W hen you
~ 1nI~ upgrade 100S (llmeS General Class: U or higher, mail
: us acopy of

~ h I CO M vcurscc
Issued license.

ICOM America
is giving away
one IC-706MKII
each month
between Apri l
1998 and
March 1999.
For complete
details, contact
your authorized
ICOMdealer
today.



Who's Your Hero?

Ham Astronomer Honored

Hams Serve in Times of
Natural Disaster

James Moran K1AKE , of Concord , Massachu­
setts, has been elected to the prestigious National
Academy of Sciences. one of 60 new members
announced last April 28 , Moran is a radio astrono­
mer at fhe Harvard-Smithsonian Center for Astro­
physics and a professor at Harvard University. He
is best known for his application of the techniques
of Very Long Baseline Interferometry to the study
ofastronomical masers.

From the ARR L, via Newsline. Bill Pasternak
WA6ITF, edito r.

Back Issues
of

73 Magazine
Only $5.00 Each '

And filled oul all my late O'Sl.s for a start.
He ran copper braid, took a steel rod and

pounded
It into the earth, Iii! the station was grounded.
Hetightened loose fitt ings, resoldered connec­

tions,
Cranked down modu lation, installed lightning

protection.
He neutralized tubes in my linear amp­
Never worked right before-now it works like

a champ!
A new low-pass filter cleaned up the TV;
He corrected the settings in my INC,
He repaired the computer thai would not com­

pute,
And he backed up the hard drive and gal it to

boot.
Then he reached really deep in the bag thai

he brought
And he pulled out a big box. "A new rig?" I

thought.
"A new Kenwood? An ICOM? A vaeeu. for

me?!"

Ca ll RO{) - 6 7 7·RR ,~R or write to Jo yce Sawt elle
at 70 Route 202 North, Peterhorough. :-.I H m4S ~

(I f he thought I'd been bad it might be QRP!)
Yes!The Ultimate Stafionl Howcould Ideserve

this?
Could it be all those hours that I worked Public

Service?
He hooked it all up, and in record time quickly
Worked 100 countries, all down on 160.
I should have been happy-it was my call he

sent,
But the ca rds and the postage will cost two

months' rent!
He made final adjustments, and left a card by

the key:
"To Gary, from Santa Claus. Seventy-three."
Then he grabbed his HT, looked me straight

in the eye,
Punched a code on the pad, and was gone­

no good-bye.
I ran back to the station, and the pileup was

big,
But a card from SI. Nick would be worth my

new rig.
Oh, too late- for his final came overthe air.
It was copied all over. Itwas heard everywhere.
The ham's Santa exclaimed what a ham might

expect:
"Merry Christmas to all, and to all, good OX!"
From Squeich Tale, Dec, 1996, newsleller of

the Chicago FM Club, Inc., Timothy M. Garrity
WD9DZV, editor.

Sorry, but we don 't have a clue who Gary is
(assuming Gary is the author of this year's
parody). or we'd definitely have given him
credit.---Ed. fa

Number 8 on yo ur Feedback cera

Yet Another Visit
from You Know Who

early on Wednesday, September 30th . II caused
minor damage in the center of Belgrade, knock­
ing out power and telephone service in parts of
the city.

Reports from amateur radio operators said
people in the area had ru n from their homes in
their nightclothes , clutching their chi ldren. The
reports said that rubble from one bu ilding did
crash into a city street. but nobody was injured. A
ham in the town of vailevo reported slight damage
there,as well.

From VHF Reflector, published news reports,
via Newsiine , Bill Pasterna k WA6ITF, editor.

'Twas the night before Christmas, and all
through two meters,

Not a signal was keying up any re peaters.
The antennas reached up from the tower, quite

high
To catch the weak signals that bounced from

the sky.
The children,Tecn-Puses. tooktheir HTs tobed,
And dreamed of theday they'd beExtras instead.
Mom put on her headphones, I plugged in the

key,
And we tuned 40 meters for that rare ZK3,
When the mete r was pegged by a signal wi th

power.
It smoked a small diode, and, I swear, shook

the tower.
Mom yanked off her phones, and with all she

could muster
Logged a spot of the signal on the DX Packet

Cluster,
While I ran to the window and peered up at

the sky
To see what could generate RF that high.
It was 'way in thedistance, but the moon made

it gleam-
A flying sleigh, with an eight-element beam.
And a httle old driver who looked slightly

mean-
So I thought for a moment it might be Wayne

Green'
But no, it was Santa, the Santa of hams,
On a mission, this Christmas, to clean up the

bands.
He ci rcled the tower, then stopped in his track,
And he slid down the coax, right into the shack.
While Mom and I hid behind stacks of CO,
This Santa of hamming knew just what to do.
He cleared off the shack desk of paper and

parts,

•• ••QRH

Each year the ARRL honors four dedicated
ham radio instructors. teachers, and recruiters.
Clubs or individuals are asked to complete a
nomination form for the nominees. More infor­
mation about the awards can be found at [http://
www.anl.orq/ead/award /]. If you do not have
Internet access and would like anomination form,
please contact Jean Wolfgang WB310S at (860)
594-0219, in the ARRL Educational ACl ivities
Department.

Nomination forms must then be sent to your
ARRL Section Manager before January 31, 1999.
A list of AR RL Section Managers is available at
[http://www.arr l.org/field/orgismlist. htmIJ or can
be found on page 12 of any QST.

Ham radio was on the scene as flash flooding
hit Mexico City on Monday, September 28th . Five
people died and thousands were left homeless af­
ter mudslides unleashed by weeks of heavy ra in
buried homes inthe Mexican capital and left entire
suburbs under water,

The storms and mudslides knocked out utilities
and telephone service to the affected parts of the
city. According to news reports, ham radio opera­
tors stepped in to provide lines of communications
forsearch-and-rescuegroups and relief authorities.
They also worked at waming the people of the dan­
gers in the area and gave basic recommendations
toavoid danger.

Ham radio operators in the Balkans were also
on the spot with reports as a tremor rocked
Belgrade and central Serbia. The quake, which
measured 5.4 on theRichter scale, rocked the area
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Numb«- 10 on your FHdback cllrd

Probing Auto Electronics
Help your neighbor identify his car 's problem and be an electronics hero!

Hugh Wells W6WTU
1411 18th Street

Manhat1an Beach CA 90266-4025

could have an identifiable solutio n
within your gra...p .

Three situatio ns are d iscussed here
that can help solve many agg ravating
problems thai cars experie nce and arc
not under com puter control. These
si tuations invol ve the spark plugs and
HV wiring. al ternator and battery, and
curre nt leakage paths that run a battery
down unexpectedly. The lest equipment
for tro ubleshooti ng these three situation"
is typically available on a ham's work­
bench: oscilloscope: digital voltmeter/
ammeter: and #1 157 (or# I03-t ) taill ight
bulb. So there is verv little financial in­
vestment required. beyond \\ hat a ham
nonnally has a vailable .

Mo... t hams have had so me e xposure
10 O hm 's law problems as part o f their
e lec tronics tra in ing. The log ic a nd cir­
c uitry involved in Ohm's law problems
is exac tly the same as that required for
so lving electrical prob lem s in a car 's
e lectrical system, Trouble shooti ng then
becomes a matter of developing a plan
or procedure to follow in sorting out the
various measurements and symptoms.

B
e ing a ham, you' re expected to
know cvervthine about cl cc-• e

troni cs regardless of the appli­
cation. So have you e ver had so me
neighbors drop over and ind icate that
they needed your he lp with their car'!
C hances are. they ' ve indicated that it
won ' I start or runs poorly. or that the
bat tery is dead.

In most cases. the symptoms de­
scribed se ldom lit the ac tual situation.
But because you ' rc a ham. you' re loo ked
upon to he ..the neig hborhood electron­
ics resource ." So how do you approach
the problem?

Do you agree to take a loo k '? Or do
you shine them on and suggest that
they go sec the loca l mechanic'! Let's
assume that you ' re at least w illi ng. to
take a look at the problem to help so rt
o ut the deta ils.....-hich may lead to a so­
lutio n if the problem is electrica l. And

if it' s mechanical. you may have to
sugges t the mechanic a fter all .

Electrical problems and so lut io ns in
older cars were usually easy to sort
out. but the co mputers used in modem

cars make the problems more difficult Spark pl ugs
for a ham to diagnose . In fact. the
thi ngs that o ne migh t he able to do arc Being able to d iagnose a prob lem in
limited to only a fe w th ing s, bu t those an automo bile ' s high vo ltage ignition
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system is beth interest ing ami satis fy­
ing . Because of the pulse nature of the
sys te m. it can be analyzed dynami­
ca lly. Using an oscilloscope provides a
means of looking a t the HV pulses for
one or a ll o f the cy linders. O bserved
conditions can be re lated to ineq uality of
spark, weak spark, shorted spark plug,
defecti ve plug wiring. or intermittent
p lug fi ring .

In the case of a standard ignition sys­
tem (points and capacitor). the point's
dwell time can also be observed to deter­
nunc if coil saturation is being
achie ved . Dwel l time is not a fac tor in
e lectro nic ignition systems . The oscil­
losco pe d isp lay can be focused for de­
tailed ana lysis on one or a ll of the
spark plugs to he lp sort out di ffe rence s
betwee n them.

To make up an engi ne analyzer using
an osci lloscope, it wil l be necessary to
make up a coup le o f i nter face hoards
10 be used as scope probes as sho wn in
Figs. 1 and 2. Sync for the horizontal of
the scope is obtained from the high volt­
age using the circui t sho wn in Fig. l. A
wire cuff or broadfaccd spring clip is
used to provide a capacitive co upling
10 the HV w ire. as a di rect connec tion
is not desirable. The circu it integrates
the HV pulse to create a sing le COI1-
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stant ampl itude (a ze ner di ode is used
as an amplitude limiter) trigger pulse
suitable fo r synching the scope.

The HV pulse train to be analyzed is
obtained from the primary side of the
ig nition coi l using the circ uit show n in
Fig. 2 and is applied to the vertical in­
put of the scope . A ll HV sensing is
done in the pri mary of the coil . not in
the actual HV circ uit. All o f the
system's pcrfonna nce is viewable in
the pri mary more so than in the sec­
ondary. or HV side , o f the coil. A small
amount o f inregrancn is performed by
the interface board, but only enough to
make the pulse visible o n the screen.

The ampl itude po t is used to bring
the vertical signal amplitude withi n the
contro l range of the scope 's input at­
tcnuator, The pot remains fixed afte r
the initial adjustment. In modem e n­
gines. there is a separate ig nition coi l
for each pair o f cylinders . The refore. it
will be necessary to mo ve the vertica l
scope probe from o ne coil to another
(0 view the next pair o f cy linders.

Construction of the probes indicated
in Figs. I and 2 is not cri tical. Some
shield ing is recommended to keep stray
signals from e ntering the scope, but even
unshielded boards have been used suc­
cessfully. The minimum construction
should entail placing each circuit within
a plastic box to prevent the circuit from
shorting to an e ngine component.

Test preparation includes connecting
the interface circuits to and starting the
e ngi ne. and running the engine at idle.
In operation. the scope sweep is ad­
j usted to approximately 20 mslcm
when di splaying all of thc plugs at once.
Attaching the HV pickup (sync) to plug
# 1 will allo w all of the plugs to be
viewed in the order in which they fire
(o nly when one coi l is used for a ll of
the cylinders).

Adj ust the sweep timing to disp lay
four, six , or eight pulse seq ue nces as

Fig. I. Sync input circuit .
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LA. To dete rmi ne if a battery is cu­
pablc o f starting the eng ine. yo u need
o nly In engage the starter. A ssume fi rst
that the so lenoid just clicks. w ith the
starter fa iling to tum. Th is indicates
one of th ree cond itio ns:

I. The batt ery c harge is lo w.
2. The buucry is def ective.
3. The starte r is defe ctive .
B. Two tests are required for an

e va luation of the baucry, because if the
battery is good and the solenoid sti ll
j us t clicks. then the starter is suspect.
The starter and so leno id arc both sus­
pect if the battery is fu lly charged and
the so leno id fails to d ick , The fi rst test
of the buttery involves measuring the tcr­
minal voltage under load (headlights Oil)

with the eng ine off. Record the vohngc
readings. Then. after charg ing the hat­
tery. the load/no-load tes ts are repeated
and the vohngc values compared.

Test cond ition... in volve the 10g iL' of
what happens d uring static and dy ­
namic condi tions where static cond i­
tions oc cur when the e ng ine is turned
off, D uring thi s period bot h loaded and
un loaded tc ... ts can he performed on the
battery to determi ne its present health
regarding bei ng charged or di sc harged .

What you may not know at this time
is whether the battery has bee n
charged recent ly or di scharged due to
an inad vertent CUITCnt leakage path .
But the fi rst test invo lve s performing a
load test which hegins hy placing the
vo ltmeter ac ros ... th e hattery terminals
and not ing the vo ltage indication .
which sho uld he approximately 13.5 V.
While o bse rv ing the meter. the head­
lights arc tu rned o n. Typically. if the
battery is healthy. the voltage indica­
tion wi ll re mai n above 12.6 V and the
lights wi ll he fairly hrigfu. T he sma ll
vo ltage drop betwee n the load a nd no­
load test ind icates the battery to he
healthy, If the battery has not been
charged recent ly. pe rhaps if the alter­
nator has fa iled . the n the voltage dif'­
Icrcntia1would he higher-making the
battery suspect. But before installing
another battery. the a lternator wi ll re­
q uire testi ng . Because the hatte r)' and
alternator together ma ke up the power
sys tem for the automobi le . they must
he tested as a system.

Test condit ions

.
usmg a

provide
ign ition

CO<
SATURATION

I~/-i V,,,,---
-

SHORTED PlUG

STANDARD IGNmON
"'"[- JWC -

analysis o f individua l pl ugs
sweep of about I msrcm to
clues as to the health of the
system.

To aid in the analysis. loo k fnr the
series o f HV pulses that occurs during
a plug fi rin g , then look for the short
dclav before the next fi r ing. The right-. --
hand e nd of the de lav indicates the he-
e innine of the fir ing cvcle and the
~ - ~ .
le ft-hand e nd of the next delay indi­
cates the completion of the tiring
cyc le.

The pulse waveform between the de­
lay periods provides the cl ues for com­
pariso n to the example s show n, A
shorted plug wi re can he simulated by
holding a scre wd river be tween the e n­
gi ne block and the top o f a spark plug
while observi ng the waveform . It is
110( recom mended. however. to simu­
late a n open HV wire hy removing a
plug wire-as e lectronic ignition sys­
tems arc subject to damage when all
open HV wire occurs,

Troub le..hooting a buttery and/or al­
ternator problem is fairly e asy with a
d igital voltmeter. and the short lime
that it takes could sat isfy yo ur neigh­
bors and make you a hero, The use o f it

d ig ital vo ltmeter is preferred. hut all
analog voltmeter will work w ith a little
less satis fac tio n in determining spe­
cific vchaee va lues. Bu t the ge nera l- -
fu nction of "what 's happening" can he
di spl ayed wi th an analog vo ltme ter.

Alternator and battery

DEfECTIVE COIL
ORCAPACITOR

NORMAl PAmRN

OPEN PlUGWIRE

Fig . J . Typ ical ignition 1I'(II 'e patterns exlJibitinx specific conditions , Dwell time panem
is specific to CI standard ignitioll svstem,
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determined by the num ber o r cy linders
present (only two cyli nders at a t ime
can be viewed when an ignition coil is
provided for e ach pair (If cy linders), To
VII:\\" a sing le pl ug. uuach the HV
pick up to the plug to be vie wed and
adjust the sweep to approximately I
Ills/em or until one pulse sequence is
unserved. Move the HV pickup from
o ne plug w ire to another to make pu lse
comparisons.

Typical wa veforms suitable for co rn-
parison arc shown in Fi~ . J. Because
the waveforms obtained vary some-
what from one engine to another. it is
ncccssarv 10 identifv a "norm" W:lVC-

• •
form for the eng ine being a na lyzed. A
mum can he determined hy looki ng
first at a ll plugs ti ring (typica l sweep
of 20 ms/c m ) a nd observing the simi-
lari ty as a norm. Then note any d iffer-
cnccs in the plug patterns observed for
a po tentia l problem. Obtain a closer



comparison to what a glove box light
might d raw.

e. The first step in c hasing a leakage
problem is to determine the mag nitude
of the leakage pat h. This can be done
by removing the battery cable from the
battery. This operation ca n wipe OUI

the the ft code on some electrical de­
vices. sud as the radio. within the vc­
hiclc. so you must be prepared to
re-en ter the proper codes following the
troubleshoot ing process. Otherwise. do
not remove the battery ca ble fro m the
bat tcrv,

D. Assuming that the above items
have been accounted for and found to
not be a problem. a DVM a nd a #1 157
(or #103-l) light bulb can be used as
diagnostic too ls for tracing current paths.

I . Remove the battery cable and
place the light bulb between the cable
a nd ba ttery terminal. If the bulb li la­
ment glows. then lake no te of the bril ­
linn..-c as a reference for later measure­
mc nts. Place a DV~I se t on the amps
scale and measure the c urrent value.
A nythi ng greater than about 50 mA i.s
considered suspect. The measured va lue
is esscminlly the curre nt va lue that
must be traced to the suspected branch
circuit causing the leakage path . It is
assumed here that the alternator and
regulator have been found to he OK and
checked as in step number II above .

2. Ci rcuits that do not normall y go
th rough the fuse block arc the head­
lights. computer. transm ission shift in­
dicutor. temperature sensors. starter.
alt ernator. etc. If no problem is found
in the fuse block test (be low), the n
each of these circui ts wi ll require an
examination. Each of the circuits listed
wi ll have a switc h or re lay that pro­
vides power to the circuit . It wi ll he
necessa ry to exa mine each.

3. Reconnect the battery cable to the
butte ry and move to the fuse block.
Each fuse is to be remo ved. one at a
time . and the current measured in that
path . Either the light hulb or ammeter
may he used as a c urre nt ind icator.

E. Expected results:
I. The c urrent in each c ircuit path

sho uld he zero if the c ircuit is ope n.
2. The circuit contai ning the high

C. Expected results:
I. If the bauery will re tai n a charge,

the terminal voltage will be abo ve 12.6
V for hot h load and no-load tests.

2. If the battery terminal vo ltage is
below 12.6 V afte r being chargedthen
the batte ry is sus pec t, as it may be
defective.

I t A. Determini ng the status of an
alterna tor is much eas ier and consider­
ablv faster than tcstine a battcrv. Ahcma-o _ 0

tor testing is always done with the
engine running. With one exception. the
engine should not he running when
checking for alternator d iode- leakage .

I. To perfo rm a diode- leakage test on
an alternator, the fo llo wi ng procedure
is used. With e ng ine off. the battery
cable is removed from the alternator
and a voltmeter is placed bet ween the
terminal and the cable. Because o f the
high re verse resista nce of the diodes, a
voltage indication of less than 12.8 V
should be ex pected. If the leakage is
more than migh t be ex pected. a # 1157
(or # 103-l) light hulb with pigta ils at­
tached to one filament may be placed
between the cable and termina l as an
add itional test method. The light bul b
should not e xhibit any filament glow.
If the bulb filame nt docs g low. then
suspect leak y diodes in the alternator.
Another symptom of a had ultcrnutor/
regulat or (part icularly if the fi lam ent
glow" during the light bulb test) will
he a dead butter y aft er a few hou rs of
non-use .

2. Dyna mic tests on the a lternator
wi ll also check the regulator. brushes.
and diode conduction. The termi na l
vohaec across the baucrv with the en-

- 0

gi nc running at or above idle should

VOLTAGE CONDITION

15.2 Overcharging

1' 3.2 - '4.7 Normal Range

'3.0 Not Charging

12.7
Possible

OpenlOefective Diode

11.5 Low Battery

Table 1. Expected banerv terminal volt­
age values based 111'011 ~pi('a l .~ys ft'm

conditions,

yield a voltage between 13.2 and 14.7 V.
The voltage va lue should remai n ap­
prox imately the same whether or not
the headlights are turned 0 /1.

B. Expected res ults:
I . If the terminal voltage remams

fa irly consta nt at a value between
J3.l-lot.7 V with or without a load.
then the a lternator a nd regulator are
functioning OK.

2. If the terminal voltage is at 12.XV
or be low with or without a load, sus­
pect the a lternator/regulato r as being
defective .

3. If the voltage appears to be regu­
lated but hangs at about 12.7 V. then
suspect an open diode in the alternat or.

C. Table I provides a guide for mal ­
ina diaanos tic deci sions reeardin e an

~ ~ ~ ~

automobile 's electrical syste m. Be­
cause of the cost factor of replac ing a
battery or a lternator. replacement dec i­
sions should be based upon as ma ny
symptoms and available test data re­
sults as possib le . It is best to perform
all of the tests and compa re the resu lts
o f each to ide ntify the bad component .

lIL A. One of the most d iffi cu lt
e lectrica l problems to d iagnose is a
cu rrent lea kage path that te nds to run
do wn the batte ry during a s hort pe­
riod of unu sc- 2+--4X hours . perhaps.
Because of the elusi veness of the pro b­
lem. only a few hints can be provided
as to how yo u would go about solv ing
it. Hams ha ve a solution for almost all
e lectronic problems. eve n those in ­
vo lv ing cars. The best suggestion is to
conside r the car's elec trical system as
an Ohm's law problem in which there
is one voltage source feeding a grea t
number of paralle l current paths . It
will then be necessary to determine the
curre nt now in each path when each is
intended to be open circuited.

B. Before starting a troubleshooting
process. make sure that a ll lig hts in ­
clud ing the g love box. trunk, e ngine
compartment. map light. ctc .. are
turne d off. It may he necessary to tem­
porarily remove them from their sockets
to make sure they are completely turned
off. It's also a good idea to remove the
ci zarctte liehter from its soc ket. It must- -
be recognized that the clock and com-
pu ter will d raw some current, but the
value should he relat ively small in Connnued 011 page 23
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Nul1lfH r 14 011 your F..mnck card

Announcing the QRPeanut
Here 's a compact QRP transmatch you can build for next to nothing.

James P. Fisher N5GZH
P.O. Box 856

Kyle TX 78640

Design and building details

ANTENNAI
IC2

,

CollC inued 0 /1 pag e 16

Cl

, ,, ,>-_--l

L3 ~ -'

Fig. 1. Schematic.

12 ~ ...J

rotary switch and then add ing a rig ht
ang le bend roughly one-hal f-inch w ide
for a foot. T his allowed me to mount
the jig o n a sma ll h ind o f wood w ith
screws. forming a stable base on which
10 work. T he completed assem bly was
then removed from the jig and cased
into the e nclos ure w ith a lillie wi re

bendi ng where appropria te .
The sti ffness o f the wiring is prob­

ably e no ugh to ho ld the hoard in place .
I used a lump of Coax Seal as addi­
tional insu ra nce. An inducta nce meter
is also hand y for check ing to he sure

idon TSO-2 for L I a nd L2. TSO-6 for
L3). c hose n for lo v..' loss and compac t­
ness. (Toro ids arc eusy, I would ruther
w ind 10 of them than one of those cy­
lindrical thi ngs.) The coi ls arc center­
tapped and mounted on a "one size fi ts
all" type of circ uit board from Radi o
Shack. After so lde ring , it's not a bad
idea to c heck connections for DC con­
tinuity, since resid ual a mounts o f the
w ire ' s e namel coating will sometimes
produce a bad so lder joint.

Size and type o f enclosure are
mostly up to the bui lder. but the front
panel sho uld he nonmetall ic for rea­
sons I \.... ill e xplain late r. r huilt mine in
a fi ve-i nch by two-and-a-half-inch by
two-inch A BS plastic box (Radio

Design o r the QRPeanut is a straight- Shack 270-1 803). Important tip: Un­
fo rward adaptation of the classic T net- less yo u haw (he hands of a ncu rosur­
work as described hy Doug DeMaw geo n and the patience of Job. wiring
and others. The chie f advantage of thi s the rotary switc h in place with a box
design is its o bvious simplicity (sec this size w ill he nearly impossible. If
Fig• • ). On the dow n side. it has a "high- com pactness is yo ur goal. co nsider
pass characteristic," which means that it wiring the toroid hoard to the ro tary
won' t fi lter o ur spurious harmonics. sw itch o n a si mple "j ig" (see Photo
However. if your Q RP sig nal is clean A ). Radio Shack was kind enoug h to
to begi n with. this shouldn' t matter package thi s line of e nclosures wi th
much. . both a plast ic lid and o ne made of alu-

I made LL L2. and L3 from #22 minum sheet. I made my j ig by dri lling
enamel wire wo und on to roids (A m- mo unting ho les for CI . C 2. a nd the
14 73 Amateur Radio Today • December 1998

hen I was faced with the
need for a cheap a nd co rn­
pact matchi ng unit for por­

table . low-power operation . it soo n be­
ca me clear that my options were
limited . Avai lab le units. I fo und. we re
larger than I needed for QRP. And be­
sides. who needs an ATU rated at 200
watts whe n yo u're camping or hack­
pack ing on batteries at only fi ve '! En ter
the foruivi ne bcautv of Q RP and a- - .
simple so lutio n! Low voltages cncoun-
tcred at Q RP power le vels make ATUs
easy to home-bre w. And as they say
about tra veling . "Gcni n' there is half
the fun: ' Hence the QRPea nut.
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Photo B. Top view.

•'.

PhotoA. The wired ATU on the assembly jig.
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Photo C. Front view.

the rotary swi tch and toroids are wired
correctly.

Since the affordable. air-spaced vari­
able capacitor seems to be going the
way of the dinosaur, I chose to use a
type of mica compression trimmer
having a built-in shaft (ARea 5463).
There arc tradeoffs. The 5463 is a bit
quirky; operation is notlinear, and the
metal shaft is electrically common
with one side of the capacitor. Do not
attempt to use these capacitors
mounted directly to a conductive
panel . They seem to work fine
mounted on plastic and with plastic

knobs. Since the single mounting
screw is also "hot," use nylon hard­
ware or simply tape over it. (Did I
mention the beauty ofQRP?) All in all.
a small price to pay for components
that are compact and cheap.

Choose yo ur favorite flavor of co­
axial connector, but since the chassis is
plastic, it 's a good idea to strap the
ground sides together with a bus. 1
used 50-239s for universali ty. You
may want to bui ld even smaller.

A couple of last tips about those cheap
but quirky capacitors. For reasons un­
known, shaft diameters arc a hair larger

than one-quarter inch, so it may be nec­
essary to drill the knob collars to a
slightly larger size; 17/64-inch is about
right. Hold them for drilling by mak­
ing a hole in a piece of wood in which
the knob will fit snugly. Also, giving the
adjustment screws at the back of the ca­
pacitors a squirt of contact lubricant (1
used Caig DeOx.it®) makes operation
smoother and should improve service life.

Remember when operating that most
of the range of the capacitors is in the
last two clockwise turns. Other than
that, the QRPeanut works like any
other transmatch. iI

Parts List

plastic.2"x2-112-xS-

ARCO S463·

24 turns #22 enameled
wire on Amidon T8D-2
core, center-tapped

18 turns #22 enameled
wire on Amidon T80-6
core, center-tapped

z-poie. s-posmon.
RS #275-1386. cut shaft
to 518'

2 ea. Amidon T80-2 (red)
1 ea. Amidon T80-6
(yellow)

RS #276-159

Enclosure

Rotary
switch

Toroidal
cores

Circuit
board

L2

C1, C2

L3

• Source:
Surplus Sales of Nebraska
1502 Jones Street
Omaha NE 68102

L1 28 turns #22 enameled
wire on Amidon T80-2
core, center-tapped

-
Charge NiMH & NiCD!!

CALL
Amateur Radio' Cellular' Laptop Computer' Alarms

Advanced Battery Systems, Inc. " 300 Centre Street· Holbrook, MA 02343
(781) 767-5516· Fax (781) 767-4599

~SUPPLYING AMERICA'S BATTERIES FOR
"II OVER 15 YEARS!

Y F:\'R-In. lh @ 900mA h fo r Yal'SU
¥ F:\'B-27M 12,· @ 900mAh for Yaesu

PB-34M 9.6,· @ 900mA h for Kenwood
¥ E BP-22S\. 12, ' @ 1350mA h for Alinco

Offer ex Ir~ ~ Dcccmhcr -' 1. 1998. Abmc arc I year warranty :-JiMII

"E
c--

.->
"=

Table J. Parts list.
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Number 17 on your Feedback card

Keys to Better Operating
Yes, much of it is common sense ...

Bob Shrader W68NB
19 11 Barnett Valley Road

Sebastopol CA 95472
[w6bnb@aol.com]

T
he re is a proper way of operat­
ing radio transmitters on the air
to produce the most efficient and

interesting communications. The basic
rules arc reasonably simple . They are
things with whic h you will probably
agree if the y are considered a bi t. The
undesirable operating items discussed
he re ha ve a ll bee n heard recent ly on
the ham bands. Let' s no t be the ones
who operate that way.

It might be sa id that the card ina l
requiremen t in any communicating,
whether hy telephone, by computer, by
RITY, by SS B/AMlFM radiotelephone.
or by radiotelegraphic CW, is to make
sure that all of the information trans­
mitted is rece ived by the rece iving op­
erator. Ac tua lly it is up 10 both the
rece iving operator and the transmitt ing
operator to do eve rything possib le to
ensure that this card ina l requirement is
mel.

The emphasis here will be on phone
and C W operat ing. One of the thi ngs
that can inte rfere most with receiving
a ll of the information sent is speed . If
transm issio n speed is faster than can
be recei ved correctly. regardless of the
means used to do the communica ting,

all of the desired information will not
get through.

Radiotelephone operating

The basic theory be hind calling an­
othe r stat ion is to att ract the attention
of the stat ion to he contacted (usua lly
by ca ll ing CQ) and then advise who
is doing the ca ll ing. Using voice com­
municat ions, if two stations know each
other wel l, the desired station's callsign
can he transmitted, followed by "This
is," then the callsign of the ca ll ing sta­
tion, probably transmitted only once.

When stations arc not known to each
other too well, if at a ll, the called
station's callsign can be se nt once
(maybe twice) , then 'T his is," and
then the call ing station's cal lsign. first
with regular spoken letters and the n re­
peated phone ticall y. If conditions are
not good. callsigns may have to be re­
peated more than this.

There have been many diffe rent "pho­
netic alphabets" used in amateur radio.
Somc used names, some used cities,
some used states or countries. and some
were just supposed to be witt y. Today
the ge nera lly accepted inte rnational
pho netic a lphabet is:

IAlta November I,
Bravo Oscar

Charlie Papa

Delta Quebec

Echo Romeo
,

Foxtrot Sierra

Golf Tango

Hotel Uniform

India Victor

Juliett Whiskey

Kilo X-ray

Lima Yankee

Mike Zulu

Table J. lntemauonallv recognized "p!JI!I1efic"
alphabet,
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Table 2. Pronounce tile numeralsso there
('(111 be little pOHibiliry of confusion,

A suggested pronunciat ion of the 10
numbers to make them more distin ­
guishablc when spoken might be:

As a n e xample of the use of phone t­
ics. suppose ) 'OU want to ca ll .111 umu­
teur station wi th a ca ll such as
··VE3 HCG ." Since this ca ll is made up
of all "ccc" sounding letters and num­
bers. unless ve ry carefully enunciated .
some o f the letters cou ld easily he mis­
understood. If spoken as "Victor Ec ho
Thu-rcc Bravo Charlie Golf." there is
li ttl e chance of recei ving the letters
incorrectly.

pronounce them care fully and prop­
erly. T hink of yourse lf as hel ping to
teach foreign hams the proper usc of

your language .
Enunciation is improved by using

the lips. tongue and jaw to allo w all of
the syllables of all words to he pm ·
du ced properly. Thi s is very important
when speaking into a microphone. When
you speak face to face with someone.
the ir lip movements arc see n as their
vo ice is heard. When a microphone
alone is being used, the assi stance of
reading the lips and racial ex pressions
is gone . It is therefore more d iffi cu lt to
understand what is being said. Insuffi­
cient movements of the lips can result in
mumbling, which interferes with com­
prehension . Keep those lips moving !

Whe n calli ng CQ on phone. liste n
first on what is appare ntly a d ear fre­
quency for a whi le. Make sure your
transmitter is on the same freque ncy to
which your receiver is tuned hy turn­
ing off the RIT control on newer
equipment. If the frequency appears
no t to be in usc . and if tuning is ncccs­
sary, tune up on the freq uency as rap­
id ly as possible a nd ask . "Is th is
frequency in use?" If there is 110 an­
swe r. after <I few seconds, call "CQ" a
couple of times, sign once a litt le
slower than normal. using plain letters.
then repeat the cullsign phonetically.
e nd ing wi th. "Over: ' or perhaps,
"S ta nd ing by: ' If no one an swers it
probably mea ns no one happened to he
tun ed to and listening on that Ire­
qucncy. A sing le short "CQ" only pro­
du ces results if someone happened to
have his recei ver tuned to that fre­
que ncy. The c hances arc poor that
someone will happen to tunc across
your frequency. let a lone zero in on it
preci se ly during the few seconds that a
short CQ takes. Look at it as if you
we re fi shing. You would not throw a
line out a nd then in 10 seconds pu ll it
hack in agai n and qui t fi sh ing for the
day. AIter about 15 seconds try another
CQ to try to catch someone tuning
around . Th is time ca ll "CQ" four or
five times and sign once . Repeat thi s
two or three times so anyone tuning
across your frequency will have time

Callin~ and answering

Zee-row (not "Oh")

Ny-yun or Nine-er

Sicks

Seven

Ate

Fy-yiv

Fo-wer

Thu-ree

Wun-uh

Too-uh

9

7

B

o

5

4

6

3

2

1

Clarity

This val ue can be found by on-the-air
tests to de termi ne how close the mouth
should be 10 the microphone . and the
poi nt where the audio gain control
should be set. Since most amateur ra­
diu station rooms are not sound­
proofed. if the mouth- to-mike distance
is more than perhaps fou r or five
inches. the mike gain may have to be
raised to where room echoe s begi n to
be picked up and transmitted. I have a
wire guard on my microphone that ex­
tends out two inches. If the guard wi re
is held to the upper li p the modulation
will be kept reasonab ly constant.

It would be nice 10 he able to set the
mike on the desk. lean bad two or
three fee t from it and talk (in sound­
proofed rooms at broadcast stations. this

is possible and is what they often do).
If amateurs speak too far from the

microphone. room noise and echoes
wi ll usually become a nnoying to lis­
teners and can int erfere with under­
stand ing. With too high a gain setting. if
a telephone rings. or another receiver in
the room sounds o il'. or people are talk­
ing nearby. or dogs arc barking outside .
all o f these will create interfering out­
pu t sounds from the transmitter. If the
speaker is too close to a microphone ,
asp irant letters such as B. P. S. T and X
may produ ce a puff of air or a hissing
that hits the diaphragm and causes a
distorted output signal. Ruhher foa m.
ce mented ove r the microphone front.
may reduce thi s effec t. If the operator
speaks across the microphone from a
di stance of about an inch. rather than
di rec tly into it. the unwanted aspirant

C lari ty is one of the th ings which effect will be lesse ned . A person who
ca n interfere with the cardinal require- speaks in a loud m ice can be farther
ment of phone-type operation. Rec eived away fro m the microphone than some­
signals may not be unde rstandable if the one who has a more subdued voice. All
transmitt ing operator is not using the of these items must be considered
micropho ne properly. if the modula- when setting the microphone gain con­
tion c ircui ts arc not functio ning prop- trol. The best way to determi ne gain
crly, if the microphone gain contro l is se ttings is to c heck wi th some other
no t se t properly. if words arc mispro- ha m on the air.
nounccd. or if the person doi ng the Pronunciation. the proper soundi ng
tal k ing docs not enunc iate cl earl y. of letters a nd syllables in words, is irn-

Microphones can he misused . There po rtant. Fore ign amateurs. not skil led
is alway s a certain amount of noise in speaking your language . arc ofte n
generated in audio circu its. hut the mi- unable to pronounce even some fairly
crophonc signa l should he about 30 d B common words. Whcn speaking to

above that. If this value of signal is used. these people . slow yo ur speech materi ­
your contact is likely to he successful. ally. d early enunciate all words and
18 73 Amateur Radio Today . December 1998
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$15.95
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$23.95
$34 .95
$39.95
$15.95
$52.95

$20.95
$2·4.95
$14 .95
$5".95

THE BESTBATIERIIS
IN AMERICA!

BP-8h pac k 8.4v 1400mAh
BP -202s pi< ,"TH .>I 7.zv 1400 mAh
IC-8 e-cea AA NiCdlAlkallne Case
BC-350 Ra Id Char er

~re'
Tb' ~~OOO ChlrDlrl
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; Adjustable sensor !.'1n "cts'
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Ra l1fTrkkle Char er

FNB-40"h Slo .-. 650mAh
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Ra ' l1fTric kle Char er

BP -83 pack 7.2 v 600mAh
BP-84 !»'ck 7.2v 1200 mAh
BP -83"h pk .(NIMH) 7.2 v 1500mAh

6-Cell AA case
Ra id/Trickle Char er

HNN9628 eack 7 .2v 1200mAh $39.95
Mr. NiCd also supplIes baneries lor you.

LAPTOP COMPUTERS I C ELL PHONES

CAMCORDERS I N ICo & NIMH INSERTS
We can rebuild your Compy!et packl CallI
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I' I . _. ,'I .

Mr. NjCd · £ .11. }'ost & Comp''''Y
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The entire run of 73 from
October 1960 through last year is
now available. Over 800 fiche!

You can have access to the
treasures of 73 without several
hundred pou nds of bu lky back
issues. Our 24x fiche have 98
pages each and will f it 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
available as an entireset, (no partia l
sets) for $325, plus $10 shipping
(USA). Annual updates available
for $10, plus $3 shipping/handling.
Satisfaction guaranteed or money
back!
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callsign. Station identification is also
required every 10 minutes duri ng
QSOs_ It is not necessary to continu­
a lly identify if making short back and
forth transmissions which requ ire only
a few seconds to a minute or so. Keep
track of ID times with a ll QSOs. A
wind-up timer works nice ly for this.
Whenever you transmit your station
callsign set the timer to 10 minutes.
When it rings it is an indica tion that it
is time to send your calls ign again as
soon as it is possible. It is wise to 10 at
the beginning of any transmission. If
one of your transmissions lasts more
than 10 minutes, at the bell. stop at the
end of a sentence, sign your call and
then continue with the transmission.
Most phone QSO transmissions do not
take 10 minutes, but eac h time you
sign over to another sta tion your
ea llsign should be given and the timer
set. Station 10 is always required when
a stat ion makes a fi nal sign-off. There

to zero in on your frequency. After the
last CQ, sign once using pla in letters
and then phonetically, followed by an
"Over." It is not good to string a long,
long series of CQs together that take
up a minute or more . Use 20- to 30­
second CQs. If no one answers, try
again after 10 or 15 seconds. Unless
you are ancr OX contacts. don 't an­
swer the CQ of a station you cannot
hear well. particu larly if you are using
low power.

Remember. when using SSB there is
essentially no carrier being transmitted
that a recei ving operator can hear.
Many times a transmitting operator
hesitates at the end of a sentence and
the other operator starts talking. think­
ing it has been turned over. Unfortu­
nately at the same instant the firs t
operator may resume speaking. The
resulting "doubling" results in neither
operator's hearing the olhcr. Always try
to use an "O ver." or the other operator 's
name with a rising inflection. or your
callsign at the end of transmissions. to
indicate you want the other operator to
start talking. When listening, wait for
some kind of indication that the other
operator is expec ting an answer.

To check into an SSB net, if trans­
mitter carrier and antenna tuneup is
necessary. ei ther zero-beat the fre­
quency of the station transm itting to
do your tuni ng, or move to a clear fre­
quency three or more kilohertz away.
In the latter case , when tuned. shift to
the net frequency and wai t for the
transmi tting station to tum it over to
the nex t station. If the net is operating
properly, the next station should not
start transmitting for a second or so. to
give any station wanting ( 0 hreak in a
chance to do so. A break-i n station
should say, "Break," or perhaps "Here
is XXXXX" (your callsign). The net
control should step in, recognize the
new sta tion. and advise the proper ac-•
tion to be taken. Always allow the net-
control station to handle break-in
stations. If two or more stations try to
handle a break-in station there will be
confusion on the frequency.

Any time a transmi tter emits a signal
on the air the FCC requires it to be
identified by callsign. At the end of a
tuning session always transmit your
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is cppurcruly no req uire ment that the
other statio n's callsign must he sent.
but it seems o nly proper c ourtesy to
send it at least when sig ning off.

•

the called station's callsign must be re­
peated- that suuion can recognize its
own callsign quite easi ly. eve n through
QRM and QR:'\'. An exception would
he when the answering statio n is not
o n the frequency of the calling station.
In this case it may be necessary 10

transmit the CQing statio n's call scv­
cral times. When an answering station

The term "CW" means "Contin uous does not answer VCT)' close to the call­
Wave ." a diff e rent kind o f a wave than ing sta tion's freque ncy. troubles may
the orig inal spark-type emissions used deve lop.
in the curly days of amateur radio code Obviously, if an operator sends too
tra nsmission s. Spark tra nsmitters pro- fast to another operato r. time is bei ng
duccd waves that varied up and do wn wasted . O nly minima l info rmation
at some audio rat e. It was the va ria- will he rece ived . If an opera to r can
tio ns that the old receivers detected . o nly receive at 13 words per minute , it
When vac uum tubes were deve loped wil l be use le ss to send at 20 wpm. On
.II1 U were used in RF osc illators, they the other hand. •l 30-wpm ope rator can
produced a consta nt-ampli tude wa ve slo w to 13 wpm w ith no tro uble. If
o utput. th us the term CWoW he n spark CW ope rato rs try to send faster tha n
uunsrni ucrs were outlawed o n the ha m they ca n copy well. there is litt le
bands in the late 1920s the term CW chance that the h igher-speed tra nsrnis­
continued o n as meaning Morse code sion will be too readable . (O f course . if
radio transmissions. a keyboard is used , send ing speed will

Radio code operating has many we ll only depe nd on the typing abilit y of
established and cxccllcr ucomruunicnt- the person at the keyboard.) Try to de­
ing ru les first de ve loped by com mcr- tcrmine the other opcrutors hig hest
ciul ra ilroad M orse operators and the n correct receiving speed as soon as pos­
seago ing and po int-to-po int rad io op- sible. Whenever questions are as ked
crate rs. Such jobs depended nn mnk- hut are not answered . the sending
ing perfect copy of .111 trnusmissions. speed is probably too fast . assumi ng
Over the years they iro ned out a ll o f the se nd ing is fa ult less. If break-in
the uudcsirublc met hods of send ing keyi ng is be ing used and there are too
CW on the ai r. It is from the ir basic many breaks being made, slow the
ru les that our modern CW and e ven se nding. It may not he poor se nding at
most o f the phone transmission rccom- the sendi ng e nd. nor poor copyi ng at
mc ndn tions above were developed. the rece ivi ng e nd: it may he Q RN

The basic call ing procedure with crashe s or QR~'l s ig na ls which may be
CW is to call a statio n by send ing its unheard at the se ndi ng e nd that are in­
callsign . then " D E" (meaning " from"). tcrfering w ith the copy. Do not hesitate
and then send ing the calling stat io n's to use "Q RS" (se nd slo wer) when co n­
callsig n. If condi tions are good and the di tio ns are poor. When Q RN is bad , a l­
two stations know each other well. ways red uce send ing speed . The
se nding the ca lls o nly once may he ad- longer dots and dashes of slo wer send­
equate . In many cases in amateu r rn- ing exte nd the t ime of each leiter,
diu, two stations will not know each causing only part o f a letter to be bro­
other we ll. When answering a CQ , ken ra ther than possibly two or more
with modern equi pment. probably one lcncrs by a static crash. O ne broken
tra nsmissio n of the calling station 's letter c an usua lly he g uessed . hu t two
cullsign is suffic ient hut after the DE or more ma y ca use confusion at the
the an....wc ring station should a lways recei ving end.
se nd the answering statio n's call at If send ing CW with a ke yboard. de­
lea.... t twice . Eve n if the path is good, termine w hat speed a recei ving opera­
for a variety of reasons an answe ring tor who is not using a machine can
sta tio n sho uld re peat his/her cullsig n copy adequately. Do not e xceed that
two or three times. It is not o fte n that speed. If an opera tor is hand-sendi ng
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at 20 wpm and it is be ing d isp layed on
a monitor fair ly well , se nd no faste r
than that when answering. If ansv..'crcd
o n a keyboard at 25 wpm, the se nd ing

operator w ill probably try to speed
up. may make a mess of it. and the car­
d ina l co mm unicat io ns requ irement is
defeated .

When an operator is se nd ing by
hand to a computer ke yboard moni tor­
ing station, the o perator m ust send
o nly up to the speed at which leiters
and spacing are error-free . Machines
ca n o nly copy Morse code leiters
which are made withi n certain time
limits. T he dots must he cl ose to one­
third the le ngth of the dashes, and the
space times between do t and dashes
must be eq ua l to the length of a dot.
Spaces between words m ust he more
than those between le iters. Leiters
must not he spl it Diditdahdit is F. hut
didit dahdir is IN, It may so und almost
the sa me to the car. hut the mac hi ne is
not foo led! When there is QR!\" at o ne
or both ends. slo w down, even when
using a machine.

Splitting letters or running two let­
ters or words together whe n se ndi ng
Morse code is easy to do. hut can be
very co nfusing to the rece iving opera­
tor. If GT. [viA, T K, or Q is sent. but
the wo rd MET is what was supposed
to ha ve been sent, the receiv ing opera­
tor ca n get confused. When an L is sup­
posed to be transmitted but it comes o ut
"didatulit dit" that is RE, which re­
suhs in a misspe lled word nod possib le
confusion. Make sure there is spacing
in betwee n (1 1/ letters, but 110 added
spac ing in between the dots a nd dashes
o f lette rs . Furtberrno re. there should he
more space between two sentences
than between two wo rds. If "deter
mi ne" is sent. does it mean that. or was
it suppo sed to mea n "determine?"

Whi le it is qui te proper to use key­
hoard- ty pe pu nctuation marks on the
air, suc h as a period at the e nd of sen­
tcnccs and com mas. amateur opera ­
tions have come down through the
decades with the general character
" BT" used to mean the e nd of a sen­
te nce . or e nd of a paragraph, o r just a
mea ns of stalli ng w hile th inking about
what is go ing to be transmitted next. It
is not requi red to se nd a " KA" at the



SIte . hoIo. n: 151'.0 ~ II '"

wpm CQ with a 5- or IO-wpm reply. If
band condit ions are bad, due to QSB
or QRN, a lways call and operate at
s lower than normal speeds.

Using C W, hefore calling "CQ" on a
frequency, use the Q-signal, QRL?,
which means, " is this frequency in
use?" Do not send "QRL" before a C Q
because it means, 'This frequency is in
use, please do not use it." QRL alone
indicates someone is replyi ng to a
"QRL?" call of a station which the lis­
tening sta tion may not be able to hear.
If someone sends QRL? on a fre­
quency you and anothe r station arc us­
ing, ans wer this question with the
statement, "QRL," or possibly, "Yes."
Always remember, the station you are
copying may be in the skip zone of the
station sending the QRL'!,

T here are over 50 international ly
used CW Qcsignals. Those that ama­
teurs are most likely to use are shown
he re in table forrn.

Cont inued on page 22

orld's best ham weather station*
The ULTUIETER~ 2000 tracks more
than 100 values to help you alert others
to dangerous weather ext r em es and
protect your own equipment.
In s lanl acces s t o : - c ur re n r val u e s -

1'4' "" , <J: today's h ighs and lows s lo ng te rm highs and lows -
~-' t': o·J,.· ,,". time/date for all highsllows • rain totalsf for today. yes·

" ,l@o\ ' terday, and long term - alarms, and much more. Easy to Install.

Features superbly accurate: • burumet- Only $379 plus shipping (tOplional
ric pressu re • 3~hr. pressure cbu nge > sensors add'!.) Other ULTIMETER mod­
indoor/outdoo r humidity '] • dew pointt· els starting at $189.
wind speed/direc tion • indoor and out- " Even WeatherWatc1l magazi ne (May,
door temperature . ...... ind chill tempera- '96) concludes "the best ......e have seen: '
tu re • rainfallt .

~The Weather Picture"
An eyepopplng add-on to lour n :n\tETF.R

This new w..l1 unit with its e legant teak or brushed alu­
minum frame displays all the vital weather data you pre­
select. without having to press a single button. Big red
numerals are easy to read from across the room, day
or nigh!. Interfaces .... ith your ULTIMETER Weather
Station. lets you customize data display. In I WO sizes.

keep tryi ng every time the sta tion
signs clear. However, do not usc this
procedure when answering non-OX
CQs-it may sound to the CQing sta­
tion like some station is ending a test,
or some stat ion is be ing imprope rly
called. A CQing station wants to know
that whoe ver is answering is actually
ca lling the CQing station. In many
cases the CQing station may not be
tuned to the answering stat ion's fre­
quency for some reason and may not
hear the first part ofthe ans weri ng call.

The Q signals

732-53 1-1615 1.800· USA I'E ET FAX 732·517-0669
PEET BROS. COMPANY, 1308-8 127 Doris Ave.• Ocean.Kl 07712

Our 23rd Year Wireless display now available! (.l 19':18 Peel Bros. Co,

Visit our Home Page to see and actually try our Weather Stations:

www.peetbros.com

When call ing CQ on CW the proce­
dure is ve ry similar to that discussed
for phone. With CW you should nor­
mally send at the speed at which you
want the ans wering station to usc .
Don't be afraid to ans wer a 30-wpm
CQ call at 20 wpm. Most of the be tter
operators arc quite willing to work at
somewhat slower speeds, bu t it is gen­
erally not a good idea to answer a 30-

stan of operations, nor is anything
other than a K needed to tum over to
another station in most cases. In DX
operations the use of KN is OK as it
indi cates " I am not finished talking to
this station ; please do not break in."
Never use KN after a CQ!

A hard and fas t CW sending rule is:
"If an error is made while sending a
word, stop, send an error sign, go back
to the beginning of the word, then
rcscnd the whole word." Never stop
and send on ly the mi s-sent letter cor­
rectly. Worse ye t, do not add a missing
dot which was supposed to have been
the last part of the previous letter!
Send only whole letters , never broken
letters. Send only whole words, never
broken words . The correcting rulc can
be expanded to:

-whce an error is made in send ing
the first letter of a word, stop , send an
error sign, go back and resend the
whole word before the improperly sent
letter and continue on.

This is absolutely necessary when
handl ing traffic messages.

How is an error sign made? Interna­
tionally it is eight dots, although "1" or
"71" may be used, and sometimes
"SN" is used. Whatever error s ign is
used, it really only has to be some thing
that cannot be copied as a letter, num­
ber, or a misplaced punctuation mark.
It has to be something that stops the re-

. . "cetvmg operator s copying.
As with phone communications, af­

ter 10 minutes of ope ra ting, a station is
required to send its ca llsign. End all
five - to fO-minute transmissions with
your cal lsign and a K. If a short answer
is required, after sending the question,
end with the question mark and a K.
With such short transmissions do not
bother with callsigns . Wait for the 10­
minute period to come up. Operators
often use "BK," apparently meaning,
"Back to you." The letters " BT U"
mean the same thing.

It is standard procedure in DX pile­
ups to call the OX station with just the
ca llsign of the calling sta tion once or
twice , close to the OX station's fre­
quency, or on any frequency to which
it indicates it is listening. T he loudest
station being heard by the DX sta tion
will be the fi rst worked, of course . But
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To zero-beat a rece ived sig nal. such
as a CQing station, w ith a separate
transmitter and recei ver. tunc the

Zero-henting

more diflicult to do than with SSB.
Vith SS B, if the receiving operato r 's

RlT co ntrol is o ff. whe n a station is
uncd in so the voice sounds most natu­

ral. the listener's transmitter should he
exactly on the other station's frequency.
This is known as "zero-hea ting" the two
transmitter freque ncies.

Whe n tuning in a CW station using a
transcei ver. and again. providing the RIT
contro l is off. the receiving operator 's
transmitter will he set to something be­
ween perhaps 300 and 1(0) Hz fmm
he tra nsm itti ng snnion's frequency

whe n it is tuned in . With most trans­
ccivcrs. whatever heat- tone frequency
s produced hy a received sig nal. if the

tone heard when the key is pressed is
the same , the tra nsm itter s ig na l will he
very close 10 zero-heat with the rc­
ceivcd signal. If the key-down and the
heat-tone freque ncies arc different by
500 H,., then the recei ving opera tor' s
tra nsm itter will he S(X) HI. away from
the other s tatio n's carrier frequency. If
a recei ver uses a 250· H/, wide CW IP
fi lter, s ig na ls 500 Hz o r more away
may never he heard . It is very impor­
tant when answering a general type of
CQ to answer as close to the calli ng:
statio n' s frequency as possible. In DX
pile ups ifthere are man y signa ls o n the
DX statio n's frequency, it may pay ( a

detu nc a few hund red hertz to answer
the DX statio n.

In older-type eq uipment. where the
transmitter and the rece iver arc separate
units. if you want to call "CO" it is ncc­
cssary to learn how to tunc the transmit­
ter to a desired clear spot in the hand.
Either tum off the final amplifi er stage,
or use a dummy load o n the transmitter,
or (urn the transm itter ' s output power
down to minimum before tuning it
across the hand unt il the transmitter 's
s ig na l is heard in the receiver as a tone
of about 71X) Hz. A CQ can now he
called o n thi s frequency a fter an unan­
swered Q RL'! is tra nsm itted . U nless
you arc after DX contacts. do not an­
swe r thc CO of a statio n whose signa ls
arc poor due to band co nd itio ns.

ORG The frequency is .. . \

ORK Your readab ility is .. . (1 - 5) (See QSA also) I.

ORL This frequency is in use; please do not interfere
-

ORM Interiering stations

ORN Interference due to static or other noises

ORO Increasing to .. .; or using higher power

I

ORP Decreasing to .. .; or using low power I

ORO Send faster
I- - I

ORS Send slower

ORT Stop sending

ORU I have nothing for you

ORV I am ready; start sending

ORX Wait; I will call you sho rtly

ORZ You are being called by .._

OSA Your signal strength is ... (1 - 5)

OSB Your signals are fading

OSD Your keying is defective

OSK I can hear you between my signals (I am using break-in)

OSL I acknowledge or confi rm receiving ...

OSO I can communicate with you . ..

I OSP Relay a message to ...

Table J . Handy reference to 'he IIIml cammonlv used "Q" codes .

Keys to Better Operating QSB. 050. QSL (also a confi rmation

continued from page 2 1 card for amateurs) and QSO are often

When followed by a question mark .
heard. O n phone . "Use VO X" (Voice
Operated Xmissions) means the same

any Qcsignal asks a que stion . For ex- as "Q S K" doe s with CWoThe use of
ample. QRG? means. " What is my (or

QS K and VOX helps gre at ly in QSOs
your) frequency?" QR Z,! means. " By

and nets o n the amateur bands and
whom am I be ing called?" While there

sho uld a lways he used if possible .
may be amateu rs who d iscourage the
lise of Qcsignals with radiote lephone Tu ning
co mmunications , some Q-signals tit in
very nicely with such o perat ing . As Tuning a transce iver e xactly to an-
ex amples. QRM. QRN. QRP. QRX. other stat ion's freq ue ncy wi th C\V is
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CHARGE ORDERS to ViN. AllIstercllrd.
Amerlc.ln EJrpress or Disco~r

RATION

TEIlUSNO IoIINl.IollN ORDER SI-"OJ_~tor ...
4lI <:oo oto ...olal U.S .A, 55 .00"", """,, ....~~ 0\1(,

HI. P FI (I< ea- _ pay lui oI'4'P"ov or.-s _ ..""
;" C"I-IFORNIA _ oncIodoe local .14~ la•. Qua ...

lJrn itod . NO COO, f'f;c ubjecl

CALL, WRITE to cI1angoo ..ill'lOul nol.,.

FAX or E-MAIL
for our FREE

96 Page
CATALOG

Outside _ u.s_....
Mnd $3.00~9'"

Mini-Right Angle Gearhead
Motor with Control Circuit

Omron , R20G-41

",,,DER TOLL FREE

1-800-826-5432

9 Volt Style Nickel-Cadmium
Rechargeable Battery

Sanyo ~Aechargacelrlllll # N--6PT
7.2 v 120 mAH battery
lor 9 Volt applications.

200 CAn NCB-9'
$ eecn 120 for $30.00 I

Built-in conlrol cim..llls
thaI anow them to be
used In coouocc us or
pulsed mode. In con­
tinuous mode the final
drive gear turns at 22·45 RPM (3-6 v ocj.
In the pulsed mode the Imal drive gear
rums one revolubon each l ime the coolroller is
momenlarily pulsed. Motor asserrtlty is 1.75" .
1-25- • 0.5" overak, Nylon hnaJ gear is 0.62 dia.
and has a little nipple slightly otl-eenler 10 which
a small push-rod could be altad1ed, Used
motors in good condition. removed from equip­
ment. Hook-up instruc tions 7

50included. CAT # DCM-110 $ each

13000 mcd Ultra-Bright LEDI
Evel1ighl ,, 383URe-2fTRI -e(R)
Red. "Ultra-bnghr T 1 314 LEOs now at our
loWest price ever 5 mm diameter water­
clear LEOs that light brighl red at 20 mao

Tape and reel. CAT# LE[).SO

2 100 100 for $35.00
for $ - 1000 tor $250.00

I "HI-8" Video Cassette I
SONY Hi-8 Top quality.
melal particle 120 minule .....
Video cassettes. Used
lor II short time, /hen bulk·
erased. PlastiC Slorage box

,,"'''''''' $300
CAT # VCU-8 each

10 for $28.00 • 100 for $250.00

CO R

ALL
ELE

MAIL ORDERS TO:

ALL ELECTRONICS
CORPORATION

P.O. Box 567
Van Nuys, CA 91408
FAX (81 8)781-2653

e-mail allcorp@allcorp.com
internet ~ http://www.allcorp.com/

----....:;~

SAVE 47%!

procedures which are in general use all
over the world, those which have been
explained here. Communications will
be much more pleas urable if a ll ama­
teurs use the same basic time-tested
procedures.

It is unfortunate that thousands of
well-meaning amateur radio Eimers
are either ex-military people or are
mostly phone operators and do not
know the proper international proce­
dures for amateur CW operating . The
result is many poorly trained new ama­
teur radio operators on our bands to­
day. Poor operating takes much of the
fun out of both phone and CW operat­
ing. Hope fully this information will
get to some of those Eimers and to
those they arc helping so much. fa

on 12 months of ?S

Probing Auto Electronics
COIItinuedJrom page 13

leakage path should exhibit a current
value similar to the value determined
as a reference at the battery terminal.

F. Taking note of the circuit and the
current measured at each fuse position
(c ircuit branch) will provide a clue as
to which circuit contains the excessive
leakage path.

There is an alte rnate test method that
may be used when two people are
available, one to perform the test and
the other to watch the light bulb. If the
light bulb filament glows when con­
nected between the battery terminal
and cable , then leave the bulb con­
nected and open each fuse circuit and
potentia l circuit path. T he light bulb
will cease to glow when the leakage
path has been opened.

Following the logic of an Ohm's law
problem analysis will provide the
clues necessary to diagnose automo­
tive electrical systems. Help your
neighbor identify his automobile's
electrical problem and be a hero! fa

Only $24.97

Call 800-274-7373

transmitter's oscillator until its tone in
the receiver exactly matches that of the
tone of the CQing station. Many trans­
mitters have a "Calibrate" or "Test"
switch or button which only activates
the transmitter 's oscillator to allow
zero-beating the local transmitter to a
received frequency. It provides a weak
transmitter oscillator signal for thc re­
ceiver but produces no radiated signal
during the zero-beating process . When
using more advanced transceivers,
with thei r RIT control off. when the
frequency check switch is on, the tone
heard must match that of the beat­
signal tone of the received transmitter
signal to ensure zero-beat operation.

How close to zero-beat should sta­
tions be? If they are on exactly the
same frequency that is as good as it
can get. In the case of CW stations,
they probably should be within 100 Hz
of each other or they may be taking up
too much of the band. Vacuum-tube
transmitters with VFOs almost always
drift. They may have to be checked for
zero-beat operation every few minutes
while the other station is transmitting,
particularly if they have not been
wanned up for 30 to 60 minutes .

Stations operating several hundred
hertz apart are just asking for interfer­
ence trou bles. While one of the sta­
tions is transmitting the other station's
frequency is not being used. It may be
selected as a good spot for a QSO by
two other sta tions, or a good spot for a
CQ. If a QRL? on that frequency gets
no answer from the transmitting opera­
tor, there is no reason why that fre­
quency shou ld not be used for a CQ or
QSO. It will then be up to the transmit­
ting operator to advise the other opera­
tor with whom he is in QSO to
zero-beat with hislher frequency. If the
transmitting station was using QSK.
the QRL? call would probably have
been heard and an answering QRL
could have been sent to stop the CW or
QSO on that frequency.

It should be mentioned that there are
procedures used by the various armed
services which may vary from interna­
tional operating procedures. Those
procedures were developed to fit the
needs of their particular services. Ra­
dio amateurs have always used the
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73 Review

A Real Handful
Inside Alinco 's DJ-C5 dual-band transceiver.

Terry Bennett VE3EGA
PO Sox 293
Markham ON l 3P 3J7
Canada
[tebenne wlbm.nef

Ou t of the box a nd o n the air!

A cred it card -sized two-meter + 70
ern transceiver small e nough to

really go in your shirt pocke t was too
much for this m in iature -radio lover to
rcsist-c-I had to get me one o f those
babies ! As a n Ali nco DJ I-Ff o wner. I
was familiar w ith the company's allen ­
tio n to detai l and the ge neral re lia bility
o r their products. A qui ck look at the
C 5 's specifications conv inced me that
the DJ-C5 had a lot go ing for it.

I had heard that the new Alinco DJ­
C5 radio was going to he a vailable ut
Dayto n. so as soon a... the main arena
ope ned I was checking o ut prices (the
Dayton pri ce was just under S2CX». I
had pre viously checked thc DJ-C5
specifications. so my justifi cation was
sim ply thi s- I needed a rad io that was
versatile. easy to usc straight from the
box . and sma ll e noug h to carry just
about every where (WHD = 56 rum x
9~ mill x 10 .6 1111ll . 2.2 inches x J. 7
inches x OAI 7 inch ). What's more. the
DJ-C5 wei ehs in at a mere 80 crams- -
(2.H2 o z.) and operates (lIT a 3 .8 VDC
lithium- ion batte ry.

the box- no battery charging-as the
internal lithium-ion bauc rv was alive
and well ! I quickly set up a simplex
frequency in VFO mode and was in
QSO within 10 minutes of purchasing
the radio-s-not many handheld manu­
facturers ca n g ua rantee thi s ki nd nf
qui ck setup! The rad io is housed in an
alu minum case and all functions arc
keypad-con trolled except for the onl
off switch and PIT. The radio comes
complete with a charge r and clear plas­
tic (I didn'tlike this!) carrying cascoThe
CYs transmitter is 300 mW--cnough
fo r line of sight working. but withi n
buildings (Ham Arena) sometimes hil­
and-miss. On nonrepeatcr channels.
QRP usually nee ds unobstructed RF
takeoff! Higher-po wered radios also had
the ir share of problems (due to high RF
noi se and obstructio ns) . so I was not
unduly co ncerned.

The radio's audio output level (60

mW) was. unfo rtunately. not high
enough to overcome the ex tremely high
ambient noise level at Dayton. and even
an additional purc hase of the tiny
EME-49 speaker/m ike did little to im­
prove matters. I initially solved the
problem by init iating the Bell feature

O n unpacking the radio (.1I the on the radi o. which gave me a pleasant
Ham vcntion") I was del ighted to li nd a lert tone when someone called on the
that it actuall y di d work straig ht from frequency! However. I di d make a
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me ntal note o f a neat so lution for fu­
tu re Ilea m arkets. so watch out for a
futu re article!

F irst repeater con tact

La ter that day and hack at my hotel .
l was able to li nd the local (P iq ua) re­
peate r a nd exchanged re ports with a
couple o f ham s who gave the ra dio an
excellent aud io report. My Dayton
friend .. challe nged m y wisdo m in pur­
chasing a 300 mW radi o instead o f a
typical hi gher p owered unit. (I wa...
ready for thi s oncl) I exp lained th at
wi th (\..:u meters and 70 em on board. I
wi ll a lways he in range of at least one
repeate r pmcticully everywhere I
might visit in the USA or Canada.
Wi th 50 memories to p lay with , life
will ne ver he d ull!

The skep tics we re still uncon vinced.
huggi ng their brick-sized radios, the ir
speake r-micropho nes hangi ng from
thei r collars like sleep ing hats. as they
m umbled things about need ing lots of
po wer. In the meantime . I s imp ly
popped the C5 in my shirt pocket and
off I went to load more repeaters into
the radi o' s memory. Right now (days
a fter Dayt on ), I am at the o ffice . C 5 in
my shirt pocket and ready for more
lunc htime QSOs-I' Il ta ke a bet that



their radios sit at home in their shac ks
until the next hamfcst.

Planning

A word of caution! Loading 50
•

memories needs some careful plan-
ning-I suggest thinking carefully
about future trips and your general
ham radio activities. Enter frequencies
according to your own personal re­
quirements! Adding and deleting fre­
quencies is. however. very simple with
the C5. and a few minutes with the
manual will get you started.

I set up my C5 so that the first 10
memories would be two-meter local
repeaters. the next 10 would be the
major two-meter metropolitan area (in
my case. Toronto) repeaters. and the
next , 10 would be out-of-town ones .
UHF repeaters were programmed from
#30-45. leaving room for five simplex
or "scratchpad" channels as required!
The two-meter calling channel of
146.520 MHz was programmed into
the VHF call memory. I didn't bother
programmi ng a UHF call frequency
due to low activity on UHF simplex in
my area.

A neat feature of the C5 is the inclu­
sion of the aircraft band and of Auto­
matic AM Reccive-grcat for checking
out the action atlocal air shows!

The DJ·C5 has crcss built in for
both TX and RX (as required); select­
ing from 26 standard tones will give
you all the regular tones in usc. The C5
will automatically activate the encoder
with the same decode lone when set!

The C5 features Automatic Power
Off. Key Lock. Adjustable Frequency
Step. Channel Scan, Battery Saver. Bell
and (for those of you who arc overseas
travelers) European Tone Burst. As a
general ru le of thumb. I find tha t the
C5 will access local VHFIUHF repeat­
ers thai are within an eight- to l Oenite
radius of my QTH and that the cum­
munications capability is somewhat
more efficient at UHF as the antcnna is
much closer to one-quarter-wave­
length long. Walking around my town,
I found thai the audio level (range is 1­
8) was most com fortable at level 7,
even with vehicular QRN_I find that I
am now taking a radio to places where

I would previously wouldn' t have. If
you arc part of an ARES group or local
Emergency Service . this Flexi bility
may help you to avoid missing a
callout message. I am even consider­
ing putti ng a DJ-C5 on my Yorkshire

WANT TO LEARN CODE?
Morse Tutor Gold from G.G.1.K is the

answer for beginners and experts alike.
*Gd thesoftware the ARRLsellsand 1lS<:S In create
practice and test tapes ; and "lone.- Tutor ( ;01<1 is
approved for VI:: exams at alllevels.

, Son<o! 1987.OGTE haoI'IOdednearly10.000 hams and proo.p«1!''''
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your.......~ Of potllallile>. You tan I)l"'...n.t)..... J>e. Of

~. by hand and 11>0 .-. """ ..... ill • bme Pi<1 the
Fonc. """",,Of \he . t.nd.:-d "",u"oo. ieIed \he _ ft"'JU<""Y mosl

rom foo.bIt fOO" you 00" >e\edyour""""'.1>eo<l Ul lentN of. wo.-.lptt
mUml. _FOO" all DOS rompulCf' You are .01"'0)-' UI """,,,,and

O:r1l1il'd
bv '101-0.1ul....GoI<1 IC..,. yOlIl l/ll."'ol .po.ka

~
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Measure Up With Coaxial Dynamics
Model 81000A RF Directional Wattmeter

•[viE]

COAXIAL
DYNAMICS,
INC.

15210 Industrial Parkway
Cleveland. Ohio 44135
21&267-2233
1-BOO-COAXIAL
FAX: 216-267·3142

Service and Dependability...A Part of Every Product
E-Mail coa..al@apk,nel htl :fiwww.coaxial.com

Model 81000A is a thoroughly engineered, portable. insertion type wattmeter
designed to measure both FWD/RFL
C. W. power in ccestanrenermssrcn lines.
81000A is comprised of a bu ill -in line
section. direct reading a-scare
meter protected by a enocx-prcct
housing. Quick-match connectors.
plus a complete selection 01 plug-in
elements, gives the FRONT RUNNER
reliability. durabil ity, flex ibility
and adaplability with a two year
warranty.
Contact us tor your nearest
authorized Coaxial Dynamics
representative or distrib utor in
our world-wide sales network.

Operating and programming the CS

I have noticed that most small radios
have comprehensive manuals that rc­
quire you to sit quietly for an hour or
two in deep concentration studying the
intricacies of the radio. Not the case
with the C5. The folks at Alinco man­
aged to condense the irs into an easy­
to-understand (and remembert} 20
pages- which can also fit in a shirt
pocket if necessary!

Programming the radio was a piece
of cake. Simply se lect the desired
memory channel number (using up/
down huttons); return to VFO mode
(VMlMW button) ; use the up/down
buttons to select the desired frequency;
press function (F); and hit the VM/
MW bunon to store ! This procedure is
all that is required to change a stored
frequency. The range of repeater off·
sets can he set between zero and
99.995 MHz. Once the offset is pro­
grammed. pressing Monitor allows you
to monitor the repeater-input frequency.
Pressing Monitor again returns the radio
to normal operation.



"bric k" HTs. hut it is more than suffi ­
c ient for normal personal o utdoor use
in parks or streets . An audio accessory
is reccrnrncndcd for Ilea markets or ar­
ea.. where the ambient no ise is likel y
to be high . This is a miniature (2.5
mm ) stereo-type jack socket o n the top
of the radi o that accepts remote mike/
audio accessories.

To dale there is a good range of
Alinco accessories that can be used
with the DJ-C5. I purc hased the mi nia­
ture speaker/mike (mode l Et\.lS 49)
and I wi ll ultimate ly add an car mike
(and dark glassesl).

A wo rd of adv ice : Subminia ture
ste re o j acks arc hard to fin d . Those
of you w ho wa nt to add yo ur own
mike/a udi o 110 (e.g.. packet ) w on ' t
li nd them at Radio S had-yo u' II
need to check o ut Mouser or a similar
suppl ier.

Fu rther in form ation is also available
from Ali nco at [www.alinco.com ].
And yo u might he inte rested in my
ow n We h page [www.ange lfire .com/
bi z/ cqrudio] . wh ere there is a lso an
A linco link (a linko"). Ha ve fun ! ra

Ali nco US A
438 Amapola Ave . Suite 130
Torra nce CA 90501
Tel: (3 10 ) hlX-8hlh

The Alinco DJ-C5 dual-band trans­
ce iver is a vailable from:

SOUTces

Conclus ion

I love radios [hat arc easy to under­
s ta nd. program. a nd o pe rate . And I
hate hunting for the manual a nd rel­
e vant sectio ns every time I want to
change so me th ing. For the se reasons
alo ne . the C 5 is the pe rfect pa rtner
for the user who want s a less c o m pli ­
ca ted rad io. yet s t ill needs to retain
common ly- used fea tures suc h as in­
put-frequency monitoring. channel scan.
an d qui ck frequency e ntry. Plus, the
DJ -C 5 has dual-ha nd ve rsati lit y. too!

Will I ...e ll mine a t the nex t Ilea
market a nd uct somcthi nc w ith more- -
power'! No and no. I' ll keep th is rig .
thank you-well done . Ali nco !

tankl). Using this think­
ing. you wi ll he sure to

get the maximum ben­
cfit from your lithium­
ion battery technology!

Removing the screws
o n the rear o f the radi o
accesses the C5's bat­
tery {if this is ever rc­
quired !). Ge ntly li ft off
the back cover and set

it aside . I reco mme nd
purchasing a new set of
tin y Phi llips screwdriv­
ers (Radio Shack" )
prior to atte mpting this.
as the screws are

tightly fitted and there
is alwavs the danger of. -
damage to the scre w
head! The battery take"
up about one third of
the tota l size of the ra­
di o . To remove the bat­
tery. simply case it o ut
and unplug its conncc­

lor. Replacement bat­
tcri cs arc ava ilab le (at
thi s time) from Alinco.
priced at approximately
$35.

Specifications

•
o a a 0 0

o a 0 0 0 a 0

a a 0 0 a 0 0

aaooaooaa
o 0 a 0 0 0 a
o a a 0 0 0 0

o 0 0 a a
•

Ballcr)-' charging

terrier to avoid shouting! The possi­
bi lities arc e nd less with such a tiny.
lightweight radio.

Photo A . Afinco 's DJ-C.). actual si;e,

The DJ·CS (out of the box) covers
118- 173.995 ~lHL Rx (118- 135.995
AM Rx) and ~2()...449 .995 MHz. Tx
coverage is 1+-1-- 147.995 and 420-
+t9.995 in two bands.

The DJ·C5 charger operates by
A ~IARS/CAP modificati on is avail­

dropping the radi o on its hack into the
charger (a rcull y neat unit that holds able (s imple) that will extend the Tx

from 136- 173.995 ~Hz and 380­the radio in place). A green LED indi-
cates charui ne and extinauishcs after 472.995 ~tHz (aircraft band is una f-

h
. ~ . ~ ~ fected l.

c argmg IS complete. Maximum
charge Lime is two hours. A great thing The radio's sensitivity is excellent.
about lithium-ion batteries is they do even with the supplied .J.5-inch Flex­
nor develop a memory (un like nickel- iblc antenna. I receive the weather n.sdio
cad mi um) ami there fore will o ffer statio ns quite well (good sensitivity test
much lo nger periods of o peration per for Rx and antcn nasl ).
charge ! The man ua l suggests that they I have not tried a n alternative a n­
arc good for 500 charges. so I strong ly tcnna o n the rad io . a s I fe ll thi s
recommend charging habits different wo uld com promise the th re aded co n­
from those used for nicke l-cadmium ncctor, bu t the radio may ac ce pt a
butteries. For example . If the radio modi fied a ntenn a for balloonist or
works. 'he battery don need charg- similar o peration,
illt.:.' The reason? It has a ... traight-c urve As I previously mentioned. the Rx
di :..charge (thi nk o f yo ur c ar 's gas audio (60 mW) is no t as high as with
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Electronic Bug Emulator
Put sonic personality back into your C W:

J. Frank Bru mbaugh W4LJD
P.O. Box 30---e/o Defendini

Salinas PR 00751-0030

2'

NG

ASH

Sl

stalled w ith a portion of a 25 -year-old
design hy W7Z01 and made so me
mod ifi cations to get the results I

R1 0
W~I~HT +1

U2 -<Y.' A-
:~ \-~

D3
~L..

,
II

: Rll
.R2 R5

RB >'v YV
~ 4 10 14

. ,
9 > 6 8 DOT D

R1'>01
2 12 4 .-

", U1
1C5>R3 ~"':

~ : R6
ci ~'

1 13

7 I , ; * 5 1D2
,~ I ,

<, ", C2
V 02 KEYJ

Ql R4' UNE
R7

~", ,,,

R

Fig. I illustrates the sim ple elcc­
tronic port ion o f the sing le padd le h ug .
The c ircuit is not origina l wi th me, I

Fig, I . Schematic 01.I]I(/ced dots gellt"{//o r.

H
ow many of us initially sue­
cumbed to the lure of an elec­
tronic keyer and sold our bugs.

on ly to become dissatisfied at the lack
of personali ty in our CW? Or made
keyi ng errors with the new gadgets and
w ished we had o ur old hugs hack? Yes.

you and me and lots of others . With
this art ic le. I hope 10 take many of us
forward 10 the past.

New standard Vihrnplex* hugs cost
$160. and the price rises rapid ly for the
fancier models. This is a cost most o f

us cannot alford to pay. But all is not
lost. Described here is a very simple.
cheap. a nd ea sy way to put the feel o f a
hug hack into our operating , and it can
be done for less tha n li ve dollars!

Ho we ver. before we spe nd that five
dollars there is a m inor problem to
solve . Some of us already ha ve sing le­
le ver paddle s. which is what is needed
10 complete the e lectro nic bug . A s far
as I know. all suc h padd les have
grounded wipers. This circ uit requires
that the paddle have all three contacts
floali ng --..tot. dash. and wiper. Unless
an ex isting paddle can he modified . it
may he nece ssary to home-brew a
single- le ver paddl e in order to take
ad vantage of thi s projec t.
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FROM 02 COLlECTOR TO KEY UNE
Parts List

1 ~F 10 V

0.1 llF disc or
monolithic

10k linear
potentiometer

2.4 k 5% 1/4 W

SPST toggle or slide
switch

LED

NPN bipolar transistor
(2N3904, 2N4400,
2N2222, etc.)

33 k 5% 1/4 W

47 k5%1/4W

556 dual timer Ie

l N41 48, l N914, or
equivalent

100 5% 1/4 W

10 k 5% 1I4 W

2.2 k5% 1/4W

78L05 regulator

A11

8 1

A1, AS

A2, A5, A9

A3, AS

A4

A7

A10

D1 ,D2

U1

U2

C1 , C5

C2,C3,C4

D3

01,02

Now that you have your new elec­
tronic bug emulator, no one you QSO
with will have any idea you aren't using
a Vibroplcx! iii

Table 1. Parts list.

keying line, the tip carries +12 V, and
the sleeve is common ground. Fig . 2 il­
lustrates using a stereo jack on both
the dot maker and the rig, and connec t­
ing the two through a three-wire cable
with stereo plugs on each end. How­
ever, the cable can be hard-wired into
the electronic circuit and the stereo
plug on the other end plugged into the
new jack on the rig.

This circuit draws only about 10 rnA
with U2 installed. If you wish to have
audio monitoring of your keying, per­
haps for practice sessions, a small pi­
ezoelec tric alarm can be connected
directly between the +5 volt bus and
the collector of Q2. This will add
about 10 more milliamps to the total
drain with key down.

Forward to the past

•

RIG

D"::~::::::=~ FROM +12V

Construction

very slowly. Also, this function is re­
tained even if the circuit is not powered.

CONNECT WITH
MAlE-MALE STEREO

CA8t£

•
,

KEYER

THOMAS MILLER, WA8YKN
314 So u th 9th Str eet
Richmond , IN 47374

ALSO...

COLLOIDAL SILVER GENERATORS
:uPPERS. SlL\I£R ELECTRODES, SEIot I- K1TS, etc.

.end SASE f"r info rmation
On the WEB: ....... In fo com .comj- tho m ilj

T" <Wd..., B.».<I CHICK ",. MONEY ORDIR. to :

+12VTO Sl

BIOELECTRIFIER[~)
EXPERIMENTAL MICRO-CURRENT SUPPLY
N"w FUllY ASSEMBLED with bfllurie...nd

FINE SILVER (not etetntese s t ee l) electrodes

$89 .50 +$2.50 S&H
Beware of IMITATIONS!

Fig. Z. Power and keying wiring.

needed. The original circuit was more
complex and did things not needed in
this final design.

Both timers in Ul together produce
perfect dots and spaces, the speed of
which is controlled by the weight po­
tentiometer, R1O. which serves the
same purpose as moving the weight on
a bug. When the paddle is pressed for
dots, a stream of perfectly spaced dots
is generated and keys the rig through
Q2. the keying transistor. Dot speed is
adjustable. as on a Vibroplcx , from ap­
proximately three to 25 dots per sec­
ond-equivalent to a keying speed
range of seven to 60 wpm.

When the paddle IS pressed for
dashes, this is a "key down" condition
exactly as in a hug, allowing the opera­
tor to make his own dashes and bring­
ing back the familiar bug "feel." In
addition, the dash side of the paddle can
he tapped just as if it were a hand key for
those times when it is necessary to key

,Voice/ FAX ( 711~) 1l1l2- :JWIl lhomllOlnt""om.com

The spaced dot generator can be
constructed on a small piece of
perfboard or a general-purpose printed
circuit board, or you can use the "dead
bug" style of ugly construction on a
small piece of unctchcd printed circuit
board. Parts placement and lead
lengths are not critical. It can be
mounted in a small enclosure, or possi­
bly right on or inside the base of the
paddle.

To reduce clutter, it will be prefer.
able to solder three jumpers on the bot­
tom ofUI before mounting it, whether
a socket is used or nor. Strip the insula­
tion from a short length of stranded
wire and separate the strands . Solder
one strand between pins 4 and lOon
the bottom of the chip, making the sol­
dered connections high on the pins of
the chip, and clip off any extra lead

------- - -------! Icngths. Solder another j umper be­
tween pin 3 and pin II. Place a small
piece of cellophane tape on the bottom
of the chip covering these two jumpers
as insulation. Now solder a final jumper
between pin 10 and pin 14 as before.

Power can be supplied by an internal
battery or by taking operating voltage
from the rig it will be used with. Fig. 1
includes an optional On/Off switch
and LED if an internal battery is used.
In this case, you mayor may not want
to include the voltage regulator U2.

If taking power from the rig for op­
erating this unit, a stereo jack must be
added to the rig . It will carry +12 V,
ground, and the keying line through a
connecting cable. The ring carries the
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Seeing Dits and Dahs
The K2659 Morse Decoder Kit from Vel/eman Electronics

Marshal l G. Emm N1FN
2460 S. Moline Way
Aurora CO 80014
[n l fn@MorseX.com]

A s one whose ham activities arc
95 fh)HF CW, I have long held the

view that when it co mes to copying
code, the human car wi tl heal a com­
puter every time. An experienced CW
operator can copy code that is barely
audib le, signals plagued with QRM,
QRN, and QSB,

Computers need a good sol id sig­
nal with a high signal-to-noise ra tio.
And when conditions are good enough
for computers to copy Morse, there
are far more e fficie nt modes ava ilable
to them. The Vel leman Morse Decoder
has done noth ing 10 c ha nge my
opi nio n, but it was fun to b uild an d
docs in deed have so me prac tical
applications .

I saw IDe decode r kit at Tcchamcrica"
where some 30 d ifferent Ve lleman
ki ts are ava ilable (Velleman makes
about 150 different ki ts). al ong with
kits from seve ral o ther supp lie rs .
T he Vcll ema n kits arc made in Bel­
giu m, and re flec t an un usua lly high
sta ndard of packagi ng-the kits arc
in plastic boxes, which arc usefu l for
sort ing part s during in ventory and
cons truction.

In man y cases the box can be used
as a permanent enclosure for the
co mp le ted project.

How it works

The Morse Decode r kit includes a
small mic rophone, which is placed
near the speake r of a radio receiving a
Morse code signa l. The audi o fro m the
microphone goes through an AID con­
verter, which passes a digi ta l signa l to
a rmcroproccssor.

When the unit is correct ly tuned, the
digital signal is either on or off de­
pendi ng on whether a tone is be ing
se nt. Three pots are used to process the
audio signa l before convers ion. They
control the audio bandw idth , the center
frequency of the audio bandwidth, and
the se nsitivity of the microphone. An
LED is used in tuning. and blinks in
time with the Morse signal when the
unit is properly adj usted.

The processor ana lyzes the pattern
of dots and dashes and interprets them
as characters which arc scro lled along
a l c-charactcr LCD display. The de­
code r recogni zes the a lphabetica l char­
acters, numbers 0- 9, and most of the
prosigns ordinarily used in C W traffic .
The manual says the unit will read code
at "almost any speed," and that 's pretty
much true.

How well it does all this is .1matter of
judgment, but I' ll save my comments on
perform ance for later.

Construct ion

The decoder kit was re lati vely easy
to bui ld, with step-by-s tep instructions
in the man ual. It took me about an hour
to put the kit together. As is my usual
practice, I installed the IC sockets fi rst,
even though the instructions don' t have
you do them until a fte r the resistors and
diodes. With noth ing else on the board,
so it will lie l1at on the table, the sockets
are a lot easier to manage.

The PC board was of very high qual­
ity, si lk-screened with component lay­
ou t on one side and so lder-m asked on
the other. Genera lly I found the com­
ponents to be of high qua lity and easy
to ide ntify, with the exception tha t
some of the terms used for component
types were not what I am used to in
kits from US man ufacturers. For ex­
ample , the re was one capacitor de­
scribed as "100 nF M Kl\1" and three
descri bed as "sibani t." Fortunatel y. the
parts count was low enough tha t these
we re quickly identified , eve n though
the M KM proved to require the tail
end of the process of e limination. Last
one left? Fits the spot? M ust be it !

All of the axia l-lead components
C'ffat" resistors. diodes, etc.) we re
supplied mounted on a single "ammo
strip," and- ge t this- they were on
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Sign Displayed As

BT =

HH % (error sign)

CT [

AR e

AS w

KN •

SOS •

-A characte r is not displayed until
the foll owing charac ter has been sent,
or after about three sec onds o f silence .

-T hc unit takes a co ns idera ble
amount of time to sy nc hronize to the
speed of the received code . When the
speed changes, mea ningless characte rs
wi ll be di splayed for se veral seco nds
unti l the decoder can rc-synch . T his
seems to be less of a problem when
speed is increased . W he n the speed is
decreased . yo u wi ll o fte n see the indi­
vidual c leme nts o f characters sent as
an endless st ream of Es and Ts. Some­
times. in fact. it seems the un it w ill
never rc-synch unless you d iscon nect
the pO\vcr and let the proce ssor start
o ver.

There is nothing in the doc umenta­
tion to indicate how non-alphanumeric
charac ters and punctuat ion (periods,
commas, a nd q uestion marks) will be
d isplayed . An unrecognized character
will be d isplayed as an asterisk . For
the record , here 's the list, as far as I
was able to determine from trial and

-I was able 10 verify correct code
read ing at speeds fro m 7 wpm to
around 50 wpm. using the sidcto ne on
my e lectronic kcycr and a test message
se nt repet itively fro m the kcyc r ' s
memory. At the upper end of that
range , an inc rease in sending speed re­
q uired two or three repeti tio ns of the
message before the dec oder would
sync hronize . A reduction in speed

error:

Table I . Key to/he signs that appear in the
display .

Continued on page 56

The Morse Decoder in oper a t ion

T he po wer supply for the decoder k it
can be ei the r a small transformer pro­
viding 7- 8 VAC at 250 mA (the re is a
rectifier circ uit on board) or DC at 9­
12 V. The circ ui t includes a voltage
reg ulator, so I co nnected my 13.8
VDC shack supply w ithout furt her
cons idera tion. Actually. there was a
little co ns iderat ion necessary because
they tell you to connec t pov....cr, but not
exac tly where . There arc three pins.
marked VA. VB. and a symbol. A
quick look at the board and the sche ­
matic should te ll yo u that the sy mbol
ind icates the com mon or gro und termi­
nal, the VA and V B pins are both used
if you are connecting an AC supp ly,
and +DC can be connected to eit her
VA or VB. The re is no onloff switch .
A s soo n as po wer is connec ted , the
di sp lay reads "V ELLEMAN KIT,"
and you c an use a sma ll trimpot to ad­
just the contrast. At that point you arc
ready to place the microphone nc ar
your radio and start to copy code .

T he smoke test

to its connecting pins on the fron t side
of the circuit board. It seemed reason­
ab le to me that you would want to put
the di splay between yourse lf and the
audio so urce, so a microphone on the
back of the unit would make more
sense than on the front. I used shielded
audi o cable long enough to locate the
m icrophone at the back of the reader.

No real problems were e ncountered
in cons truction. but I ment ion the com­
po nent ID ant! documentatio n situa­
tions because I can imagine that the se
could be serious problems in a more
complex kit.

the strip III the order in which the y
were called for in co nst ruction. T hat
sure made it a lot easier to find the
compone nts whe n they were needed!

The installatio n of the LCD di sp lay
was a hit tricky, a s was the LED. T he
d isplay is mounted abo ve the main
board on meta l stand-offs. and is con­
ncctcd by 14 plain wires (supplied on
the ammo strip l) which go through a
hole in the d isplay and the n through a
ho le in the ci rcu it board , a nd are sol­
dered in both places. I discovered that
the spacing of the wires o n the ammo
strip was suc h that eve ry other wire
matched a pair of ho les. so I cut the m
apart. leav ing seve n w ires st i ll at­
tac hed by one side o f the ammo strip. I
fed the m thro ugh the odd hol es in the
di splay and down thro ugh the c irc u it
hoard . and the remaining piece of ammo
strip tape held thorn in p lace while I sol­
dered them o n the circuit board . Then it
was a simp le process o f trimm ing the
leads above the LCD di sp lay and so l­
dering that end , and fi nally repeating
the process for the re mai ning seve n
wires in the even holes.

The instruct ions for the LED read ,
"The upper side o f the LED sho uld
slight ly o verl ap the d isplay." That too k Again, the documentatio n is rudi ­
me a minute or two to fig ure out. but mentary at be st. Which is unfo rtunate ,
what it means is that the LEDs are in- because the decoder is not partic ularly
scncd only a litt le way into the ho le s easy to use . They give you starting se t­
so that the top of the LED is fl ush with rings for the three co ntro ls, and then
or a litt le hig he r than (he to p sur face have you adjust them until the LED
of the disp lay. Now that I think about fl as hes and the decoded te xt is d is­
i t . I'm not s ure ho w I wo u ld ha ve played . The adjustmen t c an take a few
de scribed it m ysel f! atte mpts but yo u get used to do ing it

The instructions te ll yo u to connect with a lillie practice .
the micro phone using a "scree ned There are so me things they cou ld te ll
cab le : ' but the manual' s i llust ra tio n you that would make life a lot easier.
shows the microphone so lde red d irect For example:
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Photo A . Test-driving the "send setup.



Num ber 3 1 on your FeedblJc lc card

Low-Voltage Detector
. . .for a number of uses .

Hugh Wells W6WTU
1411 18th Stree t

Manhattan Beach CA 90266·4025
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deve lopment of the circuit, many
thresho ld detector designs were con­
sidered and all would have worked
well. The design se lected for my
friend 's application is shown in Fig . 1.
The criteria used for selecting the cir­
cuit required a variable threshold ad­
justment and a circui t that would drive
an LED. The use of an audi ble ala rm
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that the most predominant failure
mode is a loss of terminal voltage,
which is easi ly detected . Because my
friend' s 12-voll system is bused every­
where, warning detectors could be
placed in strategic locations where at
least one would he observed. should a
fail ure occur.

The devi sed circ uit is simply a
voltage comparato r driv ing an LED .
What could be simp ler? During the

F ig. I. tow battery voltage detector.

R
ecently, a fri end asked me to
assist him in developing a cir­
cuit that he could use on a car

battery-powered system that he has in­
stalled in his ham shack. The battery
operati on, in his specific applica tion.
provides power to his electric door
locks, alarm system, enunciator, ham
gear and other items . The 12 volts
from the car battery is bused through­
out his house and shop. Because the
battery is the central power source for
a multitude of critical sys tems. the
health of the batte ry is extreme ly im­
portant. Under most circumstances car
batteries and chargers are quite reli­
able, but there are occasions \...'hen a
power failure may occur. Dislodging
the charger 's power cord or having a
commercial power loss happens more
ofte n tha n we' d like to adm it. A lso ,
car batteries fail upon occasion-and
seldom give any warning.

My friend asked if a project could he
developed to provide a warning because
his system did fail, when the charger
became unplugged . The problem went
undetected until everything failed, in­
cluding his door lock contro l. After
studying the variables involved in a bat­
tery-operated system, we dcterrnincd



Number 32 on your Feedback card

George's XE-Ient Adventure
Part 2: Days 10-18.

George Pataki WB2AQC
84-47 Kendrick Place

Jamaica NY 11432

Photo A. At the XE JU H club station . stand ing. left to righ t: Ef roini XEJJGM. MOl/ li ef

XE JJRI, Arturo X EJ NA D. Ca rlos XE JFOX. Sitting , lef t to right.' Fl'lifJe X EJ MHF. J COI! ­

Pierre XF I YV/:: . 1:,·lIIi,. XF! PAR.
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T
uesday. The Radio Club A;:f('m
doesn't have its 0\\' 11 place. so
it ho lds its meetings twice a

month at the Federation. Not having: its
ow n place. it do esn 't have a station.
hu t it does ha ve 11 beautiful QSL card :
XEI RCA. However. this docs not com­
pensate for those XEs \\/110 have stations,
do operate. and promise QSL cards­
when they don't e ven have one.

Founded in 1931 , A:;feca is the old­
est amateur radi o c luh in Me xico Ci ty,
prese ntly havi ng about 30 members.
Once a year. the cluh organizes a na­
tional contest. Theodora XE I YQQ and
Rosa XE I YQR drove me to the Fed­
eration in the eve ning. There r met
Memo XEINJ, the di rector of lARU
region 2. area C, and the execut ive sec­
retary of the Federat ion . Memo, 11

buildi ng admin istrator. was licensed in
197 8; he is a DXer with 3 [7 countries
con fi rmed. and works on ly SSB on 10­
15-10 meters. His wi fe Rebcca is
XE1RUN and she is active . His son
Memo Jr. is X EIOJ , and his daughter
Ady is XE ING- hoth arc inactive .

In 1985, Memo participated in the
DXpcdition to Rcvillagigcdc when the
XF4l\lDX ca ll was used .

\Ve met some of the members or the
A:reca radio club (Photo A). First to
arrive was Arturo XEI NAD, the club's
presiden t (Photo 8 ). Every year they
ha ve an election for presiden t and you
can be re-elected just once. I visited
his station the ne xt J ay.

I also met Fe lipe XEIMHF. He
works in the prin ting industry, was li­
ce nsed in 1990, and operates only on
SSB. most ly on two meters. H is wife
Olga XE 1XZT was lice nsed in 1996 .

Jean-Pierre XEl YVE is 11 French­
horn electron ics engineer. licensed in
1988 : Em ir XE IPAR is a re tired doc­
tor whe-e-despi te his name-does not
have a harem. I visited Em ir three days
later.

Manuel XE lJRI se lls and installs
complllers, and trains the users. I saw
him and his family of amateurs the fo l­
lowing Saturday.
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monobander for IO melees ; a three-ele­
ment TH3·Jr that is a three-element
yagi for 1().15-20 meters; and a CWO­
clement yagi for 40 meters. He also
has a rotatable dipole for 17 meters
and a rotatable dipole for six meters.
Furthermore, a G5RV is used for 10 to
80 meters and, with a tuner, for 160
meters .

Arturo is working satellites on two
meters and 70 ern, in the B mode, and
is planning a setup with a 1.2 GHz for
uplink and a 2.4 GHz for downlink,
operating on S mode . Arturo XEINAD
is a contester; he created his own con­
lest computer program. In his car, he
has a dualband mobile rig for 144
MHz and 432 MHz. Arturo is also an
excellent amateur photographer, and in
martial arts he has a black belt, second
dan . His E-mail address is : [arturo_
enriquez@penoles.com.mx).

Arturo took me Co the office of Luis
XEI L, in a beautiful Spanish-style
building surrounded by tall office
buildings . It is easy to find Luis' build­
ing because it has a tower with a large
yagi on the top.

Luis took me to see Lorenzo XEIU,
who has a Ph.D. in civil engineering
but works in insurance as the vice
president of La LatinoAmericana
(Photo C). Lorenzo is fluent in En­
glish, French. and Italian, and besides

Photo C. Lorenzo XE1U has two great sta­
tions: one in Mexico City. the other in
Tepon otlon ,

Wednesday

Photo B. Arturo XE1NAD, president a/the
Radio Club AVeca, is active on satelli tes
on 144/432 MHz and on 6 m with a rotat­
able dipole .

Carlos XEIFOX is assistant director
of lARU, region 2, area C, and also di­
rector of the Federation. Carlos works
in advertising. He is a OXer, works
only SSB, and has over 200 countries
confirmed.

Efraim XEUGM, is a past president
of the club; I had- visited him three
days earlier.

I took some group photos at the
XEILM club station (the one that
seems not to have QSL cards). said
"Hasta La vista," and returned to my
hotel.

In the morning, Arturo XEINAD,
the president of the Radio Club Azleca,
picked me up from the hotel and took.
me to see his station. Arturo, a physi-

c ist, is the system manager for f-;;;;;;;;;;;;;;;~;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
Penoles, the world's largest silver- I
mining company. Arturo is very enthu­
siastic about amateur radio and has
plenty of excellent equipment. He was
licensed in 1994; operates SSB, RITY
and satellites; and has a nice QSL card.
He has a 4O-foot tower on the roof,
120 feet from the ground. On that
tower, Arturo has a three-element
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Ne llie's tower is 165 feet from the
ground and has a 30-foo l mast. She has
the following an tennas: an omnid irec­
tional two-meter vertical on the top: a
12- or 2..-eleme m (she did not rcmem­
her e xac tly) vert ically-polarized yagi
for two mete rs : a TH II DX yag j from
Hy-Gain for 10-1 2- 15-1 7-20-30 meters;
a Cushcratt two-cl ement yagi fo r 40
meters : and an inverted- V wire di po le
for 80 meters. Ne llie X EI CI works on
SSB , RTTY and sate llite. She is on the
No. I Honor Roll and has the 5HWAS
with YLs only.

In Nellie's radio room. among all
kinds of inte resting ham memorabi lia.
I saw a dedicated photograph of lY I,
King. Hussein of Jordan.

Ne llie has operated in many DX­
pcdi tions and from many locations.
such as Easte r Island X RO Y; Rcvil­
lagigedo XF4C I: Jordan YJSXE: Israel
..XlX EI CI : Guantanamo Bay KG4CI;
Puerto Rico XE ICUKP..; Belize V31 CK:
Grenada J 37NL; 51. Pierre FP/XE ICI;
British Virgin Islands V P2V/XE ICI:
as well as in Venezuela; Germa ny:
Swede n: Hi lton Head Island IOTA
NA·llO: Isla de l Carme n in XE3; etc ..
etc. Her E-ma il address is: lxc lei @
mail .intcmct .com.m x].

Photo F. We XE/WC is on the lIonor
Rolls for Phone and Mixed, No . I Honor
sou. 5 JHVAZ. 5HWAS . etc.

Saturday

Manuel X EiJRI. whom I had just
met at the Radio Club 11.: 1£'( '(/ meeti ng.
came 10 ge t me and ta ke me to his
house . whe re I met his spouse O lga
XE INb .l. and the ir pretty daughter

a bo hams : Patricia X E ITX . who got
her father' s call ; Debora XE IXYZ:
and Lorena X EI XYW. The y arc no t
as acti ve as Ne ll ie XEICI, bu t w ho

Frida)'

fi xed prices; I reall y don 't like hag­
g ling. As a dilcuar uc in bargaini ng, I
am no match for the professionals. No
matter how much time I spend c hec k­
ing out pr ices and trying to push the m
down. afte r making the purchase , I al­
ways lind bette r buys . That is the rea­
son I prefer to do my shopping on the
last day of my trip--at least the n I
don 't see that I have made bad deals.

Some merchants spoke some En­
di sh. but manv of them. even afte r- -
dealing for years wi th fore ign-mostl y
American- touri sts, knc ....' very litt le .
Whcn asked about prices, they showed
them to me on the ir calculators .

•«

-:

T hursday

For thi s day I had sc heduled a visit
with a ham who did not show up and
did not even call 10 cance l the appoint­
ment. I went people-watching . and
again to the two large artisans' mar­
kcts. I pre fer to shop where there arc

Spa nish. he a lso speaks a dia lect used
in the C anary Is lands. Licensed in
1969, Lorenzo has a tre mendous sta­
tion. but is not a DXcr; he works only
SSB mostly with friends. Hi s tower is
66 fee t from the roof. 90 fee t from the
ground. On the tower Lorenzo has a
3D-elcme nt. vcn icnlly-polurizcd yagi
for two meters: a TA-33-t0 yag i for
10- I5-20-t0 mete rs : a wire di pole for
40 and 80 me ters: and three vert icals
for 1.+.. i\.1 11/., 432 ~1HI. and 1.2 OH/..
lie likes -m-mctc r SS B. And to to p it
all off. he has a se para te room just for
const ruc ting.

In Tepot zotlnn. he has a second
house with a complete statio n: an 82­
foot tower wi th a 30-e leme nt yagi for
two meters : a TH7DX type of antenna
which is a se ven-c leme nt yag i for 10­
15-20 meters: a tw o-clemen t yng i for
40 meters : ami an 18HTS vert ical from
Hy-Guin for 10 to 160 meters. Lorenzo
XE 1U ha s a nice. colorful QSL card.

Today Emi r X EI PAR carne to the
hote l a nd took me to his house . Emi r is
a retired medical doctor who worked
as a hospital administ rator. He was li­
ce nsed in 1984. His daughter, Maria­
Eugenia XE I PAT. is an architect living
in Leon Guanahuato : they have QSOs
every day on " o-meter pho ne.

Emir has a " O-foot tower on his roof.
which itsel f is 33 fee t from the g ro und .
His antennas arc; a six-c leme nt yagi
for 10-15-20 meters ; a Ringo for two
mete rs ; a D iamond for two meters and
70 e m: and a wire dipole with traps for
40 and 80 meters .

Emir XE I PAR has a second house in
the state of Morclos, where he takes
his Kenwood T S-440 or his Drake TR­
3 to use with a wire dipo le. Emir has
QSL cards.

In the afternoon . I took a taxi to sec
Ne llie XE ICI. who lives in a very
high-class section o f the tow n. The
taxi dri ver stopped fo ur times to ask
for d irec tions: twice he was se nt the
wrong way. To enter the bui ld ing. I had
to pass tw o securi ty checks. When I
got to the lo bby and entered the ele va­
tor and pushed the button for the Ji fth
(Ne llie 's) 1100r, the elevator went
dow n instead of up because the lobby
is on the eighth 1100r. T hat really ca n
confuse a burglar !

If you ta lk about Me xican YLs or
Mexican DXpcditioncrs. the n yo u talk
about Nellie XE IC I. She was lice nsed
in 1968: her late husband Max XEITX

Photo E. Max XE1 XA . "'i,1! his (/11/('111I0.\ was also a very acti ve amateur. Her
for satellite and EME communications, three daughte rs and their husbands are
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Photo D. Rt'YlltI XEI LMV and Ita mother.
Ofgo XEINHJ.
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Reyna XEI LMV, who was just fi nish­
ing college (Photo D), All three were
licensed in 1992,

Manuel XElJRI is the most active
ham in the fami ly; Olga XEINBJ is
mike-shy and Reyna is busy with her
studies, They have a small stat ion and
a wire dipole for 40 and 80 meters, but
no QSL cards, Their QSOs are virtu­
ally only with Mexican stations , The
standard excuse for not working DX is
that they do not speak a foreign lan­
guage, This may be so in the case of
Olga, bUI Manuel speaks enough En­
glish to be able to use it in QSOs, and
Reyna's English is even better, Be­
sides, there are a great number of
countries in Central and South America
where the hams do speak Spanish, so I
wish the Mexican amateurs would get
over this presumed language barrier
and start to talk with the world,

Manuel XElJRI is active in public
service communications; he relayed
messages after various hurricanes de­
stroyed part of the public communica­
tions system. The Mexican amateurs
have drills preparing them for poten­
tial disasters created by earthquakes ,
hurricanes, and the possible eruption
of the Popocatepetl volcano, O nce a
year, Manuel participates in the Boy
Scouts Jamboree demonstrating ama­
leur radio communications to children,

We agreed to meet with Max
XEIXA (Photo E) in a restaurant ,
halfway between Manuel's and Max's
houses, They had never mel before, but
hams can always find each other, So
we met, and I went with Max, First , we
went to the house of Vic XEI VIC
(Photo F), Vic is an accountant ; he
was licensed in 1978 and is one of
Mexico's Big Guns. He has a very big
station with lots of equipment. His
tower is 75 feet high from the roof, 95
feet from the ground, It supports a
TH7DX which is a seven-element yagi
for 10-15-20 meters; a two-element
yagi for 40 meters from Cushcraft; a
G5RV for 10 to 80 meters; a Butternut
vertical for 40-80-160 meters; a short­
ened wire dipole for 160 meters ; and
an inverted-L for 160 meters. He can
also resonate his tower on 160 meters.
No wonder he has over 100 countries
worked on this band. Vic has a nice
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Photo G. Marisa XEIIRF and her daughter.
Mari:a XEJJVF.

In April 1989, Max XE IXA made
the first sate llite operation from
Revillagigedo, making 521 contacts.
He also operated via satellite during
the Easter Island XROY DXpedition,
making 43 1 QSOs with 4 1 countries,
upl ink 70 em, downlink two meters .
He was pari of the group who made
the fi rst six-meter EME contact from
Easter Island.

Max's E-mail address is: [coramcxsa
@supcrncLcom.mx].

QSL card. What was surprising is that I re turned to my hotel to rest, but
Vic docs not usc computers-s-he does then I got a call from Manuel XE IJ RI
not like them. that he had found some more hams

A member of the Mexico OX Asso- wi lling to be photographed. I could not
elation and Mex ico DX Cl ub . Vic miss the opportunity. Ma nuel came
XE IVIC is on the No . I Honor Roll. ove r and drove me to the home of
has both Phone and Mixed. and has Roberto XEI NDN. an orthopedist. A
<oW 16()W S d family of four, a ll hams! Roherto.'0 AZ, 5BWAS, A. . an
scores of othe r awards difficult to oh- XE IN DN was licensed in 1990: his
tain . He has twice gone on DXped- wife Marisa XEI IRE a kinde rgarte n

teacher. licensed in 1992; his daugh teritions-c-to XF4 Revillagigcdo and to
411 Malyj Vysotskij. Manza XE UVE a university stude nt

studyi ng business administration, Ii ­I saw that Vic's house, like many
ccnscd in 1992 (photo G); and sonothers in upper class neighborhoods. is
Roberto XE IJ RS, a salesman, licensed

protected hy pulsating high voltage,
also in 1992. I have noticed the tendencyamong othe r devices. I wonder if that
in many fami lies to give the children the

creates any radi o noise .
same fi rst names the parents have.

After finishing at Vic 's place. we
Roberto XEINDN was saying that

we nt to see the station of Max
he has to have three jobs to support his

XE IXA. Born in Italy, Max came to fam ily. I to ld him that in the US mcdi­
Mexico for a visit and then decided to

cal doctors make quite a lot of money,
stay. He manu factures medical equip- and the best season for orthopedists is
mcnt and various electronic parts and winter, when people slip and fall on
assemhlies. icc, and break some hones . In Mexico.

His tower is .+0 feet from the roo f, there is litt le chance for icc . "Oh," sa id
and 53 feet from the gro und. It has an Roberto, "Santa Patineta takes care of
e ight-elemen t yagi for two meters and us orthopedists !" He was referring to
a TA33. a three-e lement yagi for 10- accide nts caused by children on roller
15-20 meters. His claim to fame is his ks .atcs.
sate llite activities: he has made thou- Here I found hams act ing more like
sands of QSOs with over 100 co untries C Bers: no logs; 110 QSLs; only short
using a In-clement cross-yngi for two distance contacts , mostly with friends.
meters, and a 40-clement cross-yagi without trying to ex tend their radio
for 70 em. Furthermore, Max XE IXA comm unicatio ns to faraway places in
is known fo r his E!\.-IE work . With his othe r countries. Aga in, the unjustified
home-made dish . 16.5 fee l in diameter exc use was that they don ' t speak for­
with a 24 dB ga in on 70 em, Max bas eign languages. Roberto XE INDN has
made hundred'S of QSOs with 2S di f- a compute r, but does not usc it to its
fe rcnt cou ntries. He has bee n a mem- full capabilit ies. for examp le, to log
her o fA~ISAT since 1974. and has had his QS Os. After taking their pic tures I
articles published in the AMSAT Jour- retu rned to my hotel wishing 1 could
nal. Hi s main inte rest is building go home-s-but according to my schcd­
equipment for very low level signals . ule and airl ine tickets I had two more
Max has a nice QSL card. da ys to stay.
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Sunday

In the morning I went with Theodore
XE IYQQ and Rosa XEIYQR to a big
market which had two distinct sec­
tio ns: one wi th the usual new clothing;
and the othe r one, a rea l Jl ca market
with ge nuine antiques which I have
rarely seen in other places. I did not
huy anything. hut it was fun to look at
them.

In the afte rnoon. all three of us we nt
to Palacio de Bellas Artes, a few
blocks from my hotel, and saw four
very we ll exec uted and imag ina tive
modern da nces presented by the Com ­
pania Nacionat de Dan:a. I especia lly
liked the bullet created to th e mus ic
by Georges Bizet , on the theme of
Carmen. It was fantastic . The best seat
in the house costs about 14 do llars.

T he Palace o f Fine Arts , an architec­
tura l masterpiece, had a painti ng exhi ­
bition with the works of Diego Rivera,
his wife Frida Kahlo. Siqueros, Orozco,
and other great Mexican arti sts.

Monday

The end o f my trip was approaching .
I did the last-min ute shopping and I
took everything I boug ht 10 Theodore's
hardware store, where they packed it
in two cardhoard boxes tha t were late r
taken to my hotel.

During the last few days, I had got­
ten s ick of the spag hett i I had eaten
a lmost dai ly. I had not wanted to ad­
venture in typical Mex ican food. so I
had boug ht in tile market the bread,
cheese, and tomatoes tha t I would eat
three times a day.

I noticed so me peculiarities in
Mex ico Ci ty. The subway, which has a
very extens ive network, is very cheap:
1.5 pesos, which comes to 18 cents .
However. the highwa y tolls are much
10 0 expe nsive . Goi ng to C uem avaca
we paid 50 pesos each way for about
an hour's drive.

On the streets of Mex ico Ci ty, espe­
cially in the busi ness distr icts, the re
arc men with red flags. some with a
large letter E, others without it or just
wi th a piece of rag, jumping around
and wav ing the ir fl ags to get the atrcn­
lion of the drivers and attract them to
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e-mail: lIitests@taeinc.com
www.littlite.com

Send to:

l mlito"'!CAE, Inc.
P.O. BoK 430, Hamburg. M1481 39-0430

Phone l8101231-9313 • Fax18101 231-1 631

• 12· and 18-inch
lengths

• Slot lor
color filter

• Bright quartz halogen bulb

Performs with consistent
reliability, providing dimmer­
controlled illumination
for late night DX'ing.

• Dimmer contro lled

GOOSENECK LAMPS & ACCESSORIES

Please print clearly.

Name

Phone

Charge: 0 VISA r:J MasterCa rd
{Credit card customers can also order by p!l0I1e or fax }

• 12 volt
operation, ACor DC

Crty

• Many mounting accessory options

• Lifetime warranty

Address

" p.

564.95 includes bulb, color
filter, six foot cord, trans­
former, shipping & handling.

o My check or money order is enclosed.

Signature

State

• Account No.

FT-920

TEL 21 2-925·7000
FAX 21 2-92 5-7001
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Wednesday

] had return tickets for an afternoon
flight . but I went to the airport early in
the morning and changed my tickets
for an earlier flight. I had kind of fin­
ished my j ob and run out of money.
and it was very hot. I was anxious to
get home.

At the DalJaslFt. Worth airport. I had
to pass immi grat ion and customs and
change planes, I was the lucky winner
of perhaps a random se lec tion by the
customs officia ls and they c hecked not
only all three pieces of my luggage.
but also I had to hand them my jacket
for inspection. They e xamined it care­
fully. even the books I was carrying:
DX·Aku. Messages from the Easter Is­
fand Expedition; and VK0 /R; both by
KK6EK, recei ved as gi fts from Luis
XE IL.

I believe it was no t a routine customs
inspection. Initially I had had the in­
tention of tak ing a side trip to C uba to
visit some hams. a nd that is fo rbidden
because of the embargo. I had told this C1RC\.E 150 ON READER SER'YU CARD
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three age ncies as king for the above
tour $35, $43. and $46. W hy do I say
that it is the sa me tour? Because in­
stead of sendi ng three buses with three
drivers and three guides. they combi ne
everybody in a sing le bus, no m~tter

where you booked the tour and how
much you paid , I paid $43 (si lly me)
and a guy sitt ing near me paid $35. So.
collect all the tour brochures you can
fi nd. decide on a tour. and book the
cheapest one.

ICO J\t · KEi\'WOOn
SO!'iY · STA:\'[)AH: [)

BL:SINESS . HAM •GOVERN~lENT .
~IARINE· AVIATION · SHORTWAVE
RECEIVERS · C ELLULA R · PAGERS ·
SCANNERS · UHF · VHF · TRU I'K ING

FT·50R

Radios fo.. Expor t & Domestic

BARRY ELECTRONICS CORP.
540 BROADWAY, ~EW YORK, S-Y 100 12

~1 · t· 94"1. Sat. l l)..~. Sun, 12:30-~

KITTY S_-\YS:
WE A RE

OPE.'J 7 DAYS
AWEEK

YAES U

.\I..\XO:\
' tOTOROL A
V[RTEX

" OU R 50t h y EAR"

,, [ REf.UR R._U) IO..

Tuesday

their parking garages, The letter E
sta nds fo r estacionamiento.

Buses and minibuses often have a man
standing in the open front door yelling
out the route and inviting passengers to
get on.

The traffic is tremendous and noisy,
with impatient dri vers blas ting their
horns, cops blowi ng their whistles. and
scores of cars crossing the intersections
after the lights tum red.

I took a who le-day tour goi ng to
Puebla and the pyramid of Cholula.
Puebla has 3,O:Xl.OeX) inhabi tant", There
we visi ted the Hidden Conve nt of
Santa Monica. fi lled to the brim wi th
re ligio us pai ntings and carvings. J ust
on the two tours alone that I have
taken. I have heen to so many churches .
chapels. and convents. and bowed my
head in front of so many crosses and
various saints, that I now bel ieve I
have earned my place in Heave n,

As usual, the guide took us to a " fac­
tory." this time to a "Talavera ceramic
factory." During my travels, when I
took tours I was taken to many. many
"factories" but never saw a worker, the
" factories" were just stores only for
foreign tourists. where the guide gets a
commiss ion on everything his group
buys. and that makes the prices higher
than if you shop by yourself.

Another bit of information: For ab­
solutely the samc tour, various travel
agencies charge di fferent prices. Fo r
example, I found three brochures from



Parts List

R1 1 k 1/4 W resistor
Jameco #29663

R2 10 k pot
Jameco #43001
Hosfelt #38-120, #38-145,
#38·192

R3 4.7 k 1/4 W resistor
Jameco #31026

R4 100 k 1/4 W resistor
Jameco #29997

R5 33 k 1/4 W resistor
Jameco #30841

R6 330 1/4 W resistor
Jameco #30867

Cl 1 ~F 50 V radial cap
Jameco #29831
Hosfelt #15·550

Zener 1N4734 (4.5- 8 V)
Jameco #36118
NTE >50l3A

U1 LM741 op amp
Jameco #24539
Hostelt #LM741CN
AS #276-007

U2 555 timer
Jameco #27422
Hosfelt #NE555

LED red LED
Jameco #9451 1, #94529,
#104248
Hostelt #L01, #25-307,
#25-325
RS #276-041

hegins to flash. The correct setting is
then verified by raising the supply volt­
age slightly above the threshold until
the LED stops flashing. The supply
voltage is then lowered until the LED
starts flashing again.

The low voltage detector can be
used for a wide variety of applica­
tions-you arc limited only by your
imagination. It' s suitable for use on
any battery-operated system subject to
a voltage loss situation, including an
automobile. Build the circuit and try it
out on your 12-volt battery and/or
power supply system. II

Table I . Parts list for the low battery volt­
age detector, including part numbers of
suppliers .

Low-Voltage Detector
continued from page 31

Every day more and
more hams arc
enhancing their
enjoyment of ham
radio by adding
images to their
conversations .
Join the fun!
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Absolute Value Systems
115 Stedman SI. #7
Chelmsford. MA 01824-1 823
(508)250 0611

SlTamhlin~ :"rrOews
.J79~ S. Florida Ave.
Lakeland , I-'L.H~U

l,I·U·6.J6-25M. CO D"s arc OK. Add $6 .

sounder was rejected in this application
even though the circuit is capable of
driving a Sonalert" or similar sounder.

An LM74 1 op amp was chosen to be
used as the detector because of its avail­
ability and low cost, not for any specific
technical reason. Yes, a voltage com­
parator, which was designed for the pur­
pose, would work equally as well in this
application. As a matter of fact, if you
decided to use a voltage comparator,
there would be no changes to the circuit
except for the device pin numbers .

A zener diode is used to establish a
stable voltage reference at a convenient
voltage level between 4.5 V and 8 V and
is connected to pin 3 of the LM741.
Also, the voltage at pin 2 of the LM74 l
must be adjustable above and below the
zener value in order to achieve a detec­
tion threshold level. The voltage value
on pin 2 normally remains higher than
the voltage on pin 3, and as long as it is
higher, the output at pin 6 will remain
low. Potentiometer R2 is adjusted to
allow the voltage at pin 6 to rise when
the supply voltage falls to and/or be­
low a selected level. In my friend 's
situation the threshold voltage was set
for II volts. At that value his critical
functions would still continue to oper­
ate while the flashing LED would pro­
vide a warning of a potential failure .

Although turning on a light is a
warning, a steady glow might not be
noticed. A flashing light has a much
better chance of attracting attention to
a potential problem. To make a flash­
ing light, a 555 Ie was used as a low­
frequency oscillator for controlling the
LED on/off function. An LED with a
built-in flasher would perform just as
well in this application, and would sim­
plify the circuit by eliminating the 555.
The actual flash rate is not cri tical as
long as it attracts at tention.

There is nothing critical in the con­
struction of the low voltage detector. Ad­
justment of the threshold is performed
by attaching the detector to a variable
voltage power supply. The output of the
supply is adjusted to the desired detec-

http://www .ultra-ne t .com/~sstv tion voltage threshold value. Then, R2
CIRCLE 351 ON READER SERVICE CARD on the detector is adjusted until the LED
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Pay TV a nd Satellite Descrambling 1999 bas
lates t cable and satellite fixes, schematics, bullet
blockers, cubes, etc. $16.95. Pay 1V Series Vol. 1·9
(282 pages) $49.95. Hacking Satelli te TV Video
$29.95. Monthly News letter Subscription with
web access, $34.95. Everything listed previousl.y
$99.95. Find Anyone Anywhere: Using the Internet
CD-ROM. Search public and private databases to get
informationon an one. $59.95. Free catakr .

See the FUN you've
been missing!

Slow
Scan

TV

new Pawl",,, TV L ite $30 + SJ <hIpping:.

Pa.~ok(m TVClassic $20 0 + SS shippinl\.

to a couple of people. Perhaps word
got around and the authorities were
waiting for me. I certainly do not
match the profile of a smuggler, and
they could have brought their sniffing
dogs to check me out. But the dogs
wouldn't find any proof that I was in a
forbidden place. For that, sniffing
people were needed. Let me express
my restrained opinion about the em­
bargo: it is completely useless , and is
restric ting the freedom of US citizens
to travel wherever they want.

I truly enjoyed the trip, despite the
unusually hot weather. I met rea lly
nice amateurs and non-amateurs alike.
Mexico has everything-and even
more than you could expect on a vaca­
tion. And you don't even have to cross
the pond to get there ; it is right in our
own backyard ! II



SPEC I RL EUENTS

Listings are tree of charge as space permits. Please send us
your Special Event two months in advance of the issue you
want it to appear in. For example. if you want it to appear in
the March '99 issue, we should receive it by December 31.
Provide a clear, concise summary of the essential details
about your Special Event

N~:W_ rour FNdbM:* CMd

H aoUE c- BEYOND
VHF and Above Operation

C. l. Houghton WB6JGP
San Diego Microwa ve Group
6345 Badger Lake Ave.
san Diego CA 92119
Iclhough@pacbel l.netj
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JAN2

MORRISTOWN, TN The lakeway
ARC will host a Hamfest and
Computer Show on Jan. 2, 1999,
at the TalleyWard Rec. building in
Morristown TN. For info please
contact Perry Hensley N4PH.
(423) 828-4848, E-mail {n4ph @
juno.com};Kerrp Lawsoo KF4AGB,
(423) 587·3320, E·mail (kemp­
law50n @aol.com); or write to
Lakeway ARC KF4JJJ, P.O. Box
895, Talbott TN 37877..fJ985. Talk­
in on 147.030(+) and 53.030(.).

JAN 16

ST. JOSEPH, MO The Missouri
Valley ARC and Ray-Clay ARC
wilt ho ld their 9th annua l
Northwest Missouri W inter Hem­
fest 8 a.m.-3 p.m. at the Ramada
Inn, 1·29 and Frederick Ave. (Ex it
47 on 1·29), in St. Joseph MO.
There will be special room rates
for hamfest partic ipant s . VE
exams, major exhibitors and flea
market all indoors. Free par1<ing.
Advance tickets $2 each or 3 for
$5; at the door $3 each or 2 lor
$5. Pre-reqtstratlon requests
received after Jan. 5, 1999, will be
held at the door. Dealers; Swap
tables $10 each for the firsl two
tables . Commercial exh ibitors
we lco me, wri te for d eta il s :
Northwest Missouri Winter Ham­
fest, c/o Gaylen Pearson WB13W.
P. O. Box 1533, St. Joseph MO
64502, or E-mail [ WBO'W@
IBM-Netj.

JAN17

HAZEL PARK, MI The Hazel Par1<
ARC will ho ld its 33rd Annual
Swap & Shop on Jan. 17, 1999,
at the Hazel Par1< High SchoOl,
23400 Hughes St. , Hazel Paoc MI.
The public is welcome 8 a.m .­
2 p.m. General admission is $5
in advance or at th e door. Plenty
01 fre e pa rkin g . Table s $14 ;
reservations lor tables must be

received with a check . No
reservations by phone. Talk-in on
146.64(-), the DART rptr. For Info
about the swap, tickets, or table
reservations, mail to HPARC, P.O.
Box 368. Hazel Park MI 48030.

SPECIAL EVENT
STATIONS

DEC 13

AURORA, CO The Second First
Annual Great Colorado Snowshoe
Run. sponsored by the Colorado
ORP Clu b , w ill be on the air
03002 -05002 December 13th ,
1998. This equals Dec. 12th in the
following lime zones : 7 p .rn.-9
p.m. Pacific ; B p .m .-1 0 p .m .
Mountain; 9 p.m.- 11 p.m. Central;
10 p.rn.-12 midnight Eastern. 40
meter CW onty, 7.040±. Power: 5
watts maximum for a ll entrants .
but ORO stations can be worked
for c redit. Certificates will be
awarded to the highest scoring
station in each antenna class, and
the highesl scoring station in each
SPC. Fu ll details are on the cae
Web site at [http://www.cqc.orgJ,
or E-mail [cqccx@cqc.org]. Up to
three contacts wi th the same
station are allowed, 30 minutes
apart. logs must be postmarked
or E-ma iled no tater than 30 days
after the event. Mail to Colorado
ORP Club, Inc., P.O. Box 371883,
Denver CO 80237-1883. Of E-ma il
(ASCII te xt f i le s only) 10 :
[cqccx @cqc.orgJ.

JAN 26-27

ST. lOUIS, MO All Amateur
Radio Clubs 01SI. Louis MO will
sponsor Special Event Staucn
WO K during the papal visit of
Pope John Paul II, Jan. 26-27,
199 9 . Operati ons from the
Monsanto Amaleur Rad io Assn .
shack will be on 10-80 meters. 24
hours per day. OSL with ' 10
SASE via Rev. Mike Dieckmann
KACJIAR, 703 Third St.• Hillsboro
MO 63050 USA.

HP power meters and
thermistor mounts:
Evaluating surplus
material

Due to several requests for an
overview covering Hew le tt­
Packard and similar microwave
power meters, I will re-explore
power meters and ho w to e valu­
ate them at a swap meet to at­
tempt to a void spe nd ing big
bucks on a defective unit. Most
important is the evaluation o f
the power he ad, a s this is the
most important piece o f equip­
ment in the evaluatio n equation.

There are several tricks of the
trade that can be brought to bear
10 e valuate surplus material "on
lhc fly" at swap meets and other
events we mlcrowavers delight

in. Forone thing, I usually carry
(in the gtovebox of the car) a
suitable set ofsimple toots to help
in testing should the opportunity
present it self.

T he first item I want to cover
is just what 10 pay for surplus
power meters and-most trnpor­
tant-c-the RF head and connect­
ing cables. Other questions to
answer include what cond itions

.,~. "-
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to C Xpe~'1 and how yo u know if
something is in working condi­
uon.I know we need a Sl."tlJf ll."st
parameters throug h which III put
a device In avo id the purchase
o f another doorstop . We ll. I
can't guara ntee yo u that these
poi nte rs will be J()()Ch perfect.

h ut perhaps they will he lp to
minimi ze any aggravation.

I am hasing my o bservations
here o n the He wl e tt-Pac kard
43 1-type po we r mei e r wi th
matching RF cable and .l7H-type
power meter head. which is the
most common. There are several
othe r types of meters. suc h as
those by General Instruments. I
picked the Hewlcu-Puckard -B I
because it is an Incxpcn..ivc sur­
p lus me te r that seems 10 he
prevalent on the surplus marker .

Whr:n yo u ha ppen u po n a
powcr me ter at a swap mccr o r
flea ma rket, n's kind o f hard to
realty evaluate it in its o pera­
tio nal stale un less you ha ve AC
po we r and a source o f RF to
fully test it. However. there arc
some basic operation.. yo u Ill <l y
perfo rm o n the unit to determine
if it is indeed "a live : '

In this e xa mple. o ur HP-.l31 1
HP-47S sys tem sho uld he able
to measure Irequcnctcs Irom 10
J\l HI to o ver 12 .4 GHI wi th
ease and aCl"llracy using the "1'\"
coaxia l connec tor o r the 47S/\
powe r head. Ot her heads arc
a vaila ble with wa vegui de in­
stead of coaxial input counce­
tors. The .l7SA coaxial head is
the most popular. ;IS it has the
most common frequency range
of usc . Howe ve r 10 and IRGlb
wa veguide heads arc w ry good
also .

The d ivis io n o f COSI can he
split up into the three t'ompo­
nen ts o f thc IIP-4 3 1 po wer
meier systc m. FirM. Ihc meter
itse lf is val ued at $ 25 to $-W; it
is readily a\'ai lilhk a~ a ~ tatld ·

a lone de\'ice-hut it i ~ u~eless

without the control cahle a nd
power head (478A I. which are
the two more e xpensi ve pans of
the systems. The RF ht'ad cahle
is \ alued <It $40 and the JXI .... e r
head. type 478A, slightly higher
at $50. making a package pri\.'e
in the $ 150 range somc w hat
co mmo n. I have seen meters

wit h ca b les a nd 4 78 he ad s
priced at over $200. buuhey stil l
rea ppea r mo n th afte r month
with no one pu rchasing them at
swa p meets here .

Don 't rush 10 pick up a meier.
Fi rst get a cable, and if yo u wan!
to check it. a simple o hmme ter
check o f conti nuity will do the
job. I have never found a surplus
cable dcfcctive-jusl very d irty.
a nd so metimes w ith c rac ke d
cable cover ing (fi xab le with a
li lli e b lack e lec tric a l tape ).
Didn 't look \'ery swift. but it
functioned well. If you're a pu r­
ist. get some gray electrical tape
and do the best yo u can.

Re ce nt ly I eval uated three
po wer heads with a waveguide
input fo r the frequency runge of
12,4 to 18 GHz and found only
o ne suitab le for purchase . I a lso
applied the same techniq ues 10
eva luate seven coaxia l General
Mic row a ve po wer heads and
fo und them all defecti ve . They
a ll carried sticke r prices of $40
cuch-e-nor too bad for a do or­
stop. J ust do n ' t le t you r pick­
i t - up- ui-, ge l in the way o f
rcason-cevaluate what yo u arc
contem plating purchasi ng.

The cost of a complete po we r
meter package wi th co rd and
thermi sto r moun t sho uld be less
than $200 . A se tu p like th is C;111

measu re power from 10 MHz to
over 12 .4 Gill. with case and
aCl" ural"y. usi ng a terminating
" N" coa xia l connec to r. I have
a lso seen systems go for a lot
le s s. with $ 125 o r so being
mo re commo nplace . Remer»­
her. there are a lot more 431 ­
Iy pe meters around than cords
and Ihe scarce thennistor heads.
Thenni stor heads can go for $80
10 $ 1no each dependi ng 0 11 co n­
d it ion (appearance). If you' re
desperate and ha\'e a tJankroll.
we ll. j ud ge it for yourself. I
wo uld purchase a lo wcr·priccd
head providi ng I c o uld te st il
wi th an o hmmeter. U~d. good.
cho..'Cked-out-but-"run" \'-ap",,"'-< <-
an,:e h('at.!s d('mand th(' lower fi g­
un:. while Il('W checked-out heads
command the to p pri ce at swa p
meets. This is somewhat back­
ward from a calibration stand­
point. which wo uld make more
sense to me .

Evaluat ion ar SW il ]1 meets can
be difficult. hut if the re is AC
po wer yo u c all plug in the meter
and sec if you can make DC ba l­
ance with the RF head attached.
( S e l t he met e r ' s resistance
switc h o n the front panc t to 2(X)
o hms whe n using the 47SA RF
head.j Adj ust the meter balance
contro ls fo r zero ind icatio n us­
ing bo th the coarse and fine hal ­
unce porcnuornercrs . Usua lly. if
a power meter will balance. it's
in reasonable condi tion .

Whi le in the AC po wer mode.
pull o ut your little RF test gen­
e ra tor to make an on-scale read­
ing . It' s a sing le TT L hi gh
fre q ue ncy c rys ta l o ..d llator
module and its 9 V transi stor
radio battery. The unit I hui ll is
qui te small. and on l)' u..cs eight
co mpo nents. including a crystal
osci lla tor module. a nine -volt
battery.fi ve-volt zener with load
rcst sror. and three resistors in the
o utput ancnuator ci rcui t to lim it
OUIPUI to zcru dBm or so .

H AC po wer is no t available .
yo u can still co nfi rm se ve ra l
good te st conditio ns to deter­
mine if it indeed is iI bargain .
wh.u yo u want to de termine is
whet her the RF thermistor head
is "alive." To accomplish th is.
we ma ke a DC resistance chec k
o f the thermi stors ill the 47 SA
the rm ist o r mo un t. Fo r the se
mcnsurcmcru s. you ne ed an
o tdcr-sryte PO VM- th a t' :-. a
Pla in Old volt Meter. or more
e xactly a VOl\-f . analog- or d ig i­
tal-type . The new d igital types
work, hu t with nutomnging you
do n ' t get re pe at able re sult v.
What is desirable is a range sel­
ti ng like x 10 that docs not pro­
vide high curre nt o utput like the
x I scale, or the hight'r \'Oltagcs
use d wh e n in th e m ego hm
range... The limes le n sca le o f
a n a na log re s i..t a nce me ie r
t YOM ) is perfec!.

Make a DC resistance check
hetwee n the she ll (ground ) o f
the HP-.l78A tht'nn is tn r head
and the pins that would conllet·t
10 the meter's cord. You will find
o ne pin o pen and three pins con­
nr:cted to ground . The remain­
ing IW O pi ns a rc direct
co nn ections 10 the the nnistor
lead s . Pi ns I a nd 3 a rc t he

mcrm tstor "s to-ground . Pins 2,
4. and 6 are grounds . Pin 5 is
ope n. One of the thermi stors is
the a ctual RF the rmistor that
re sponds to RF po wer, and the
other is i..olated und is used 10

provide temperature stability hal­
ance to the bridge circuit. Both
thermistors must he matched to
balance the po" er meter bri dge
ci rcuit. I measured o n my bench
this way and gOI 3.22 k ohms
on pin I and 3.75k ohmsonpin
3. This unit just would not bal­
ance on the power me ter. A bet­
ter head measured 2.% ohms o n
pin I and 3.01 ohms on pin 3
and balanced perfectly with lob
of halanced range .

In desperation. head.. can he
fi xed by add ing some extra ha l­
anced resistance to the pan of
the thermistor circuit that is un ­
ba lanced (inside the 43 I me ter).
Of co urse. calibrunon will be
a ffec ted. bu t you gel a balanced
unit when the re is no o the r pos­
sihle 11" available . II' s not too
bad. co nsidering the alternat ive
witho ut any meter at all. This is
a d rast ic la st step 10 tide you
over unti l yo u can get 01 good
bal an ced he ad- o ne that will
give yo u some service unt il that
time . J ust remember that if the
difference is too great. thc unit
will not balance onthe H P-431
powe r mete r.

Now. what follows is no t 01
Hewlett-Packard thcnnl stor se­

le cti o n p roc es s b ut ra ther a
simple. quid . and easy-ro-pe r­
form DC resistance check. The
resistances of the the rm istors
sho uld he q uite close in relation­
..h ip to each o ther. No mina lly, 1
ha ve made read ings ncar the
3000-o hm area using a 1000­
oh m · per-voll \10 M. a Rad io
Shack $ 10 srccia l. The spedllc
resi ~tance is not important- jusl
Ihal the thenlli stor<i arc in the
range and close to cach o the r.
Wh at is crit ic al is the ma tch
het ween the two Ihenllisto r<i .

I ha\"e observed some power
head themlistors read 2.758 ohms
and 2.786 ohms. 1320 ohms and
1285 o hms. 3.956 o hms and
3.984 ohms. Others I ha \'e tested
all showed bdng in the \id ni t)'
o f each o ther (let's ..ay lo ll's"
than 5 'k or so). H this ma tch is
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above 6 GHz. By the way, i t d id
no t have any freq uency marking
or rat ing on it. I have tested HP
pads that are rated to 12.4 G Hz;
they a re qui te good even fa r
above their 12.4 G Uz freq uency
Ii mils.

The o ther rating thai is Impor­
tant is the loss val ue of the pad.
Here we can make some deter­
mination j us t if the pad is OK.
Enter the handy YOM again. An
anenuator or pad is usually con,
struc ted in a 'T' fashion. giv­
ing equal resistance to both the
input and o utput coaxial con­
nectors .with respect 10 ground.
Us ual construction comes in the
form of a small cylindrical in­
put and o utput resistor fonning
the center co nd uctor of the 'T'
pad . The shunt o r ce nter resi s­
tance to ground is a very large
diameter resistor connected at its
center to the two input/output re­
sistors. Being circular in design,
its o uter edges are connected 10

CIRCLE 22 ON READER SERVICE CARD

73 Amateur Radio toasv » December 1998 41

ri-Ex®
TOWER CORPORATION

7182 Rasmussen Ave.·Visalia, CA 93291

Where engineering and quality come firs'!

WE DON'T BUILD THE MOST.
WE JUST BUILD THE BESTI

1\
NastetC«rc1

V

• Our LM·470D is now redesigned

to hold 15 It. of antennae at 70 mph!

• Jri-Ex b uild s the finest in crank-up,

free-standing or guyed towers.

• All towers are complete with

rigid c oncrete base mount.

thi ngs are important in selecting
or paying a price for a pad. Pads
are rated in frequency and at­
tenuation. If you intend to use a
pad at 10 GHz. make sure thai
it is rated for operation at this
freq uency.

Usually, the attenuation and
frequenc y c harac teristics are
printed on most pads. Ifit is not,
you are on your o wn as fa r as
freq uency is concerned. I ha ve
had some very high quality pads
that looked top of the line, but
as far as performance was con­
cerned. they became screwba ll
and no nlinear as to attenuation
when the freque ncy increased
beyond 6 G Hz.

At 10 GH1., this particula r pad
ex hib ited so me 35 dB of loss;
at 8 Gltz. Joss was 32.4 dB ; and
at 60Hz. it measured 30 dB .
Decreasing frequency, the 30dB
lo ss ma inta ined stabl e . Thi s
showed that thi s pad was no t
de signed fo r o peration at a ll

Terminations and
RF attenuators

g uarantee. The resistance must
be less than 200ohms difference
to be able to bring the HP-43 1
powerrretertobalance.lOOohms
on the HP-432 prove d to be
OK, but I could no t fi nd a ny
over 200 ohms to test on my
bench meters to confirm my
resistance speculation .

The pinout is the same fo r
m any different manufacturers
besides He wl e tt-Pac kard that
also make the 431 -lype power
me ters. I suspect most are au­
tho rized d up lications made un­
der contract to HP but carry
o t he r designations and a re
physically identical to the HP­
478A thenni stor heads. Most
were manufactured by Struthers
a nd o ther ma nu factu rers. Rc­
ccntly t picked up an 18 GH/.
waveguide head that was manu­
factured by PRO. It was strik­
ingly sim ilar to the HP types .
Eve n the connector see med
ident ic a l, s o J tried the o ld
POVM meter I carried in the

car g lovebox and put it to a test. 1------- - ---- - - ----------­
Out of three tested, on ly o ne
proved t o be any g o od in
m atched thermistors.

Two other uni ts tested with
both thermistors showing con­
tin ui ty, h ut their resistance read­
ings seemed at the edge o f my
tol erances . I ta lked the surplus
store into letting me take the two
heads on credit, to be returned
that day, if a home test p roved
them not compatib le with the
HP meter system. Well, I am

happy to report that the one PRO
head that tested within close tol­
erance balanced and reads qui te
accurately. The other two heads
thai seemed to be at the edge of
m y tolerances wo uld nOI bal­
ance and were returned to the
surplus store. Did not want 10

make a COSily mi stake again.

The othcr components nceded
to make good power measure­
merus into the microwave region
are a good set o f various attenu ­
ator values. Usually a set in­
cludes 3, 6, 10, 20, and 30 dB
two-watt at tenuators or. a s more
commonly c all ed . pads . Two

A bad or defective thermistor
head is one that has one ther­
mister o pen. usu all y the RF
detectio n thermistor. In an HP­
478A mount the maximum RF
power to be detected is to mW.
I usually suspect that 10 watts
or some excessive power above
10 mw caused the thermistor to
go up in smoke . .. Usually the
RF head will hand le an o ver­
range input of +20 mW for a
short time. but you are "tickling
the tail of a dragon" if you try.

Over-range input power a lso
has caused matched thermi stors
to he at up e xcess ively and
change their resi stance val ues.
rendering a previously matched
set of thermisto rs unmatched
d ue to excessive RF heating .
The result is a head that will not
zero-calibrate and is considered
smokedj ust as much as one that
is o pen for all p ractical pur­

poses. When this happens. you
will not be able to ba la nce the
meter. rendering the RF head
useless .

Checking the thermistor heads
in this case. you mi ght obtai n
DC resistance readings that vary
according to the type of meter
yo u use . Just be sure that the two
thermistors are somewhat close
to eac h other a nd yo u sho uld
be OK. 200 ohms imbalance
should be O K, bUI as it gets
higher. sus pect trouble . If the
price is low. give it a try. If the
price is quite high. I would avoid
heads that are over Ihe 200-0hm
range unle ss you can lest them
on a workbench or get a return

q uite close. the head sho u ld
work. Out of 25 or so heads veri­
fled in this manner, only two
showed problems. One was tem­
peramental in that it showed in­
stabilities like a microphonic

connection. and the other one
was 5 dB off in calibra tio n and
no t linear, The other un its evalu­
atcd out of a batch o f some 75
heads cons ide re d ove r many
years were not suitable for fur­
ther evaluation. Mosl had o ne
thermistor open o r the match
was q uite bad.

Examples of bad
thermistor heads

•
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Parts suppliers

Several readers over the past
year have asked me abou t the
availabili ty of sma ll parts. Too
marty distributors requi re a high
m in imu m order or won 't deal
with amateu rs at all. The list he­

low is compiled from the infor­
mation I have available of outfits
that sell small quantities of small
parts at reasonable prices. Con­
tact me if you know of others .

nntcunns wi ll recei ve di ffe rent
currents. and that messes up the
rad iation pancrn. By using the
Magic-T device you can usc equal
lengths of identical coaxial cable
to the IWO antenna... If you want

10 feed them in-phase . then don ',

usc the Magic-1. Hut if you want
10 feed them o ut of phase con­
nccr the Magic-T into the c ircui t
such that Port-Z and POrl-3 go
to the two ar ucnnas. and Pon- t
goes to the uunsmitter.

Other matters . ..

•,

---I
•
~,

<1" -' ..-

1

I
I
1 -

F ig . 1. transformer
tivbrid,

Construction

The M agtc-T can he built fo r
any power le vel using appropri­
ate toroid al ferrite or powd ered
iron core s fo r transformer TI .
For receive-only Magic-Is you
can use cores such as the T· 5{)·
2 and T-50-6 in the I to 30 ~1H1

high freq uency (HF) region. or T­

.5(l- I.5 in the !UOkH/ lO 15 MHz
medium wave reg ion. For re­
ceiver applications usc #2~ AWG

or #26 AWG ename led wire.
Fo r QRP uunsmiucrs. you

can use a core of the ..arne ma­
terial ( the "dash number" in the

type numbers above I. out you
sho uld increase t he s izc to
some th ing between the JIXl ( l ­
inch ) and :!..;O (:! A-inch) sizes.
Use wire of #:!::!. AWG to # IX
AWG. o r larger if power le ve ls
arc more than a few watts.

If you build o ne for transmit­
ting at higher power. then you
wil l need to usc one o f the larger
hybrids commonly fo und on
high po wer ba lun transformers
Also. scale the wire site up ac­
cording to the power leve l used

One of the applicutionvof this
type ofcoupler is to combi ne the
signals from IWO antennas. Al­
though any type of a ntenna can
be used. le t's con..idcr the case
o f the quarter-wavelength vcr­
tical spaced a half-wavelength
apart. These can he fed ei ther in­
phase o r ISO de gree s n u t o f
phase . depending on the d in...... ­
lion thai you want 10 squin sig .
nal. A high power ~lagk·T and
some switching can I:X' llsed for
feed ing the amenna.

Why ? O ne fe llow to ld me that
he woul d simp ly u >; e a ha lf­
wavele ngt h e xtra o f coax to the
I HO-degree ante nna . and that
wou ld take care of the phase
shift . Yes. it would . h ut il ab o
d islo n s the pattem . Loss in the
coa xial cable means that the two

to transform the 100 o hm im­
pcdancc re f lec te d from th e
la pped \\... indin g 10 50 o hms .
Transformer T 2 is an aIl lOrm m ­

former, a transformer made with

a sing le tapped winding ruther
than two windings. The tap b
plac ed at the two-thirds po int
from ground.

A different approach to in pu t
imped an ce tra ns fo rma tio n is
shown in Fig. 3. T he circuit is
o therwise simi lar to the prl.'vi­
o us circuit. except that the trans·
former turns ratio is the same as

the stra ight Magic -T. i.e .• I : I .A
second tran :<ofonner. T 2. is used

Practical 50-ohm example

T he combiner/splitter shown
in F iJ(. 2 is designed to 50-ohm
sy stems. so the tap is terminated
in a :!5·ohm nontnducuvc rests­
tor. T he input i" the non-tapped
wind ing. In order 10 reduce the
IOO-ohm impedance that one
would expcc1 from the previous

case. where the turns ratio b. I: J.
t he turn s ratio is adju sted to
I A I ~ : I . although in prac tice a
1..5 : I ratio is normall y used .
This transforms the Impedance
10 d ose to 50 ohms.

to Port-J . If Ports Z and J arc
properly terminated in the sys­
tem impedance. then the power
will split J dB 10 each pen. b ut
the vo ltage appearing at the two
ports is 180" o ut o f p hase. Port­
] is thus I XO" with respec t to

Port-Z. Both Porl-2 and Pon-S
are -3 dB with respect to the in­
put leve l. Because Port-a is the
common between pcns J and 3.
the voltage is zero. so Pert -a is

the isolated port.
T he next casc would he a sig­

nal applied to Pon-t. Th i....ig­

1131i.. split two ways. -3 dB each
to Port-J and Pon-3. Tho." s ignal
at Pon-t wiII he zero becauce
eq ual but opposite currents from
Pon· IIPon-:! and Pon·I IPo n -)

are induced into the untapped
wind ing. thus cancelin g each
o ther.

g round .md it ac ts as a shie ld
helwel.'ll the in put and o utput o f
the pad,

We ll. I ho pe I have givc ll you
so rne good info rmation with
which to e valuate pow'er metl.'rs
and power meter heads. Good
hUl11ing at your next swap ml,.·ct !

73. Chuck WB6IGP. fa

The Magic·T transformer

Ftg , 1 sho ws the Magic -T
transformer hybrid. It consi sts
o f one center-tapped winding
and O IiC non-tappe d winding.
Which o f those windings will be
used 'IS the input or output de­
pcnds on the application. The re­
lationsh ip of the impedances is
shO\\'11 in Fig. I . T he system
im......dance. R • appea rs a t the,- "
e nd>; of the center-tapped wind -
ing IPon -:! and Pnn-JJ. while
the impedance al 11l1" lap (Port­

~ l is R./:! . The impedance ur the
ungrounded e nd o f the non ­
lapped winding (Port- l j is :!R .

"Let's tak e a look at two situa-
lions. First. a signal is applied

Hybrid couplers are an inter­
esting: clu.... ofdevices. The nUN
interesting property is tha i they
will split an input power two
ways. Each of these outputs rc ­
cclvcc -J dB of the in put power
ti .c.. a tw o -way sp lit ). So me
hybrids produce In-phase out­
puts. other.. (culled "q uadrature"
hybrids ] produce 90-dcgrce out ­
puts. and ot hers produce 180 ­
degree (out of phase ) o utputs.
There arc a number of devices
tha t a n: u.....·ful. but among those
thai I lind most interes ting arc
the ~lagic·T devices. In rhis
month's column we will take a
loo k at tho: Iascl natiug Mag ic­
T. The Magic -T produce >; rso.
degree our of phase outputs.

Joseph J . Carr K41 PV
P.O. Box 1099
Falls Church VA 22041 -0099
(carrjjOaol.comj
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Dave Miller NZ9E
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High4tech cleanup

Here' s a handy lin k gadget

that I ran across recently at the
hard ware store . It ' s ca lled a
Prep Pen· . and it 's made by Pm

Moto r Car Products o f Clear­
water. Flo rida. Th e intentio n of
th e ma nufac ture r is tha t th e

PrepPen he primarily used fo r

fine -detai l sta nd ing ....uch as
these hard-to-get-at contours in
fancy millwork . or the small re­

cesses in metal castings that arc

otherwise inaccessible 10 no rmal

sandpaper and o ther grit-be...cd
materials .

In fac-t. Pro Motor Car Prod­

ucts hil ls its PrcpPe n as "The

H igh -Tech S a nd ing To o l. "

While cleaning wire e nds prio r
to soldering is mentioned on the
package , I'v e fo und that the
PrepPcn can he used for all man­
nc r o f e lectronic cleaning jobs
around the sho p. In add ition to
spr uci ng up high ly corrode d
wire ends. it's al so handy for
burn ishi ng termin al co nnec­

tio ns. PC hoard so lde r pad s.
co rroded portab le -equ ipme nt
battery co ntac ts. so ldering-iro n
ti ps . a nd an y thin g e lse th at
needs fin e touch- up c lea n ing
prior to usc . While the PrepPen
will remo ve so me of the softer
e name l-wire fin ishes. it won' t
work (by it self) o n Pormvars

a nd o thers that are extreme ly
to ugh . Thcy ' H st ill need to

scraped . It can. ho we ver. he
used for the fi nal. j ust-before­
tinn ing. cleanup.

Physicall y. the PrepPen is
about the diameter o f a husky
mark ing pen, which ma kes it

easy to handle and control. Its
p last ic pe n-shaped body houses
a bund le o f 20 .000 very fine
stran ds of g lass fibe rs teach
finer than a hum an hai r ). at­
rached to a scre w-thread feeder
c artridge . You c an adj us t the
len gth of the fibers ex posed
from the working e nd of the
" pe n" by simply tu rn ing the

adj usti ng post at the far end .
Fi~, I(a) shows the overall

concept of the PrepPc n, and (h)

ho w the glass- ti be r rep laceable
cart ridge (abo ut an eighth of an
inch in d iameter ) itself looks.
So me of the oth er jobs that the
manufacture r mention s (in ad­
d ition to clea ning ends of elec ­
trical wi res ) are removing cor­
ro sio n from plu mbing parts :
brushing ru st from sma ll areas

"'" ~""'" "'"'''',." I
_ro

'" """"L= I
[

I .~,..

Fig , I , The I' repPen· by Pro
Motor Car Products f eatures a
replaceable glass-fiber ca r­
tridge and can be used for a
number of fin e-detail cleaning
j obs on vour ham rad io work­
bench .

of ch ipped paint prior 10 touch­
up (such as o n an a utomobile ):
sand ing hard-to-get-at recesses
prior to painting: preparing pans
for gluing (it dulls a shiny lin­

ish nicely ); and cleaning battery
contacts .

(We recent ly had occasion 10

try to remove some silk-screen­

ing from the front of an older rig,
in order to change it according

• I Smithsburg MD 2 1783
•••.- Phone: (301 )4 16-060 1

FAX: (30 1)4 16-0963. W.-. .. •.. -D -- Milestone Technologies. Inc .
I ' ,.......---- 3140 S. Peoria St. Unit KI 56

I • I Aurora CD 800 14-3 155_..-- (303) 752-338 2, ,
Fig . 3. A different approach, (800) 238-8205

Puhli shin g Co. {Division o f

Prentice-Hall I. Reston VA (19791.
15 . Standard Radio Commu­

nications Manual, with lnstru­
mentatio n a11l1 Testing Tec h ­

niques : Kinle y. R. Ha ro ld .
Prentice-Hall, En glew ood C liffs
NJ (1985 ).

16. Practica l Microwa ves :
Lavcrghetta.Thomas S. Ho ward
W. Sums. Indi anapoli s IN
( 1984 ).

17. Micro wave Devices &:
Ci rcu its : Lluo . S a m ue l Y.
Prentice-Hall, Englewood Cliffs

NJ ( 19YO).
18. I/F Radio Systems & Cir­

cuits, 2nd Edition: Sabin, will­
iam E. and Scboenike. Bdgar O;
editors. Noble Pu blishing. At ­
lanta GA (199M).

19 . Electronic Commun ica ­
tion, 3 ,,1 Ed ition: Shrader, Rob­

c rt L. Mcflraw-Hitl. Ne ..... York
(1975).

20 . RF ir esig n Gu ide:
Vizmuller. Pe ter. Artech House ,
Bo ... ton/London (1995 ).

21. Allof tbcARRL's books. flJ

80 Ea st Robbins Ave .
Newington CT 06111
[bensondjeeaol.coml

Dan 's Sma ll Parts and Kits
Box 363-1
~ti ssoula ~1T 59806-3634
Phon e or FAX (.f06 ) 258 -

2782
[h ttp: / /w ww .fi x .n et /

danv.html]

Buckeye Elect ronics
10213 Columbus Grove Rd.
Blu lTton D H -158 17
[buckcye @a lpha.wcoil.com )

S & S Engineering
141 0 2 Brown Road

Kaugu Produc ts
Sea view House
Crete Road Ea st
Polkcstcne CTiS 7EG, En ­

g land UK
Tci/rAX (4-1 ) 0 1303-89 11 06
[sa les~ kangn.dcmon .co. uk I

Reading list

Another thing people ask me
about is hooks on RF and related
topic s (such as antennas) . I im ­
modest ly recommend a coup le
o f my o wn. but the list is below.
Use it for what it's worth.

I . lntroducing QRP : Dick
Pascoe G0BPS, £6 .95 , US$ 15.

2. Pascoe sPennv Pind U'rs:Dick
Pascoe OOBPS. £4.95. US$8.

3 . QR P N otebook: WI FB
(ARRL).

4 . WIFR 's Design NOTcbook:
(ARRL ).

5. W IFB 's QRP NOTebook:

{A RRL>.
6. Yimr QRPOperat;n ,; Com ­

panion: KR7L.
7. //0 11' to Gel Stoned in QRP:

K-ITWJ.
9. The Joy of QRP: WORSP.
10. Practical Antl'llllll Hand­

book. I rd Edition: CaIToJoseph
J. McGraw -Hifl. N e w York
( ]90S].

I I . Mic rowa ve und Wireless
Communications Technology:
Carr. Joseph J . New ne:io , Boston
( 1997 ).

12 . Secrets of RF Circuit De­

sign, Znd Edition: Carr. Josep h J.
~IcGraw-l Iill , New York ( 19(6).

13. Radio -Frequency £/ec ­
tronics: Circuits and Applica­
tions: Hagen. Jo n B. Cambridge
Univ. Press . C ambridge , UK
(1 996).

14 . 1/;8" Frequency Circ uit

Design : Hardy. James. Reston
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Po t luck !

how u's done . S W· I a nd SW-3

arc S PDT three-way switches
and SW-2 is a DPDT in ternally
cr osswtred four-way switch. No
mailer what position any of the
switches ends up being Ic ft in .
at any of the locatio ns, the ci r­
c uit can be turned on or o ff fro m

any o ther locatio n.
" No w take a look at Fi~ . 2(c).

He re we sec two SPDT three­
way switches a nd two DPDT
crosswircd four-way switches.
T his co mhinatio n a llows us to
control o ur circui t from any of
fo u r dtsunct loc at ions. again .
regard less of what position any
o f the sw itc hes is left in at any
o f the other locations. 111 fac t.
j ust b y add in g more DPDT
crosswlred fo ur-way switches.
yo u ca n contro l thc circuit fro m
as many positions as you wish
(j us t remember that yo u need
to end up with the SPDT four­
way switches at each e nd of the
ci rcui t as shown).

" I n add it ion to us ing th is
sc heme to control a lighting ci r­
cuit. yo u can usc it to tum on or
o lTanything yo u'd like. such as
a whole-ho use speake r audi o

feed from yo ur ham shack ! Just
use miniatu re SPDT and DPDT
toggle switches. capable o f han­
d ling the vo ltage and c urre nt o f
the circ uit that you wish to con ­
tro l. and wired ali sho wn in Fig.
2(c ). Of course. if you' re con­
trolling a I::!O m it AC c ircuit .
usc o nly Ute-approved three­
way and fo ur- wa y e lec tri ca l
powe r switches und wiring spe­

ci fically manufactured for that
pu rpose."

Why are they called three-way
sw itches when they are installed
ill two different locations':' On 1)'

Edison kno ws for sure. but the
best answer is that "t hree-way"
refers to three d ifferent modes
o f o peratio n . In Fig. 2 (3 ) . the
lam p can he turned on and off
from SW-1. o n and off from S\\'­
2, or o n from one s....i tch and off
fro m the o the r- three d istinct
ways that (he ci rcu it can operate.

F rom He rb Fosler AI>4UA :
"T he ~IFJ -4 1 H Poc ket Morse
Code Tutor is ,I re all y ha ndy

S ta y in control

cadtng ... especially if a strong
ocal broadcast statio n is o n the

ai r in the area. Strong RF fields
can throw the analyzer off be­
cause it can' t distinguish between
ocally strong o ut-o f- band sig­

na ls and the sig na l tha t the
analyzer itse lf is deve loping ."

Inte re sting po int. Stephe n
also mentioned that you must he
very careful when con necting
the co ax. connec to r o n to thc
Autek RF Analy st". Any twis t­
ing o f the co n nec tor's center
pin. during: insta lla tion or re ­
mova l. can break co nnections
on the inside of the un it. nece s­
sitating time-cons umi ng (a nd
perhaps costly) repairs. Hi s a n­
s....-er to the p rob le m was to

pe rm a nentl y ins ta ll a U HF
rtght-ang!c adapte r o n to th e
Autek's UHF fitti ng . and only
install the coax cabl e con nec to r
10 that right-angle adapter. thu s
absoturelv avoldma anv rwi sunc. e . e

of the instrument's built -in coa x
fitt ing during norm a l usag e .
Good tip, Stephen.

From Jim Kocsis WA9PYII :
Ho w to control j us t about any­
th ing that you' d like 10 tum on

a nd o ff. from as many loc atio ns
as yo u can imagi ne: "ltyou need
to control a ci rcui t from severa l
d iffe re nt lo cati o ns . then this
rna)' be j ust the thing you've
he en looki ng fo r! Using I WO

SPDT swuc bcs 10 control a ci r­
c uit from two distinctive loca­
tions is no big secret ,.. so-called
three -way circui t switching ha s
been used for years in the elec­
trtcal trade and it's likely that
vou now ha ve o ne or two liuh t-
• 0

ing ci rcuits in your home co n-
trolled hy three-way electrical
switc hes. fig _2(3) shows ho w

the circ ui t is wi red . and or
course it's used to turn the same
lig hts on o r off from two d iffer­
ent places. But what if you want
to have mo re than two d ifferent
contro l locations?

" Elec trici ans use four-way
switches (DPDT switches thai
are crosswired internally so that
only four of the six terminals are
brought outs ide) to accomplish
j ust that ta sk. Fig. 2(b ) shows

I
SW- l

TRA Vel ER A
SW-2

I

.../ ........ •

• TRA VELER B

"" ) 120 V ACl OA D ( C I
NEulU.

10 I •

TIlA VElE Il: A

)
SW-3.............

, ~
TRAVel ER C

SW · l I SW· 2

?
TR AVElER B

TR AVHER 0

"" }lO AD ( ( 120 VAC
NIlITU.

lbl

TRAVEL ER A TR AVEl ER C

TRA VElER ESW -~ SW .~

SW- l r , - r , ~ SW·2

TRAVel ER BJ.- Y
r
TRA VElER 0 TR AVELER F

",.
LOA D ( ) 120 VAC

'lEUTU '

IcI

F " ) J well-known three-way switching configuration . (b)'g. • . (a

Four-way switching configuration allowing On/Off control fro m
three distinct locations . (c) Four-way switching configuration allow-
ing DnJOjfcontrol fro m four.fil 't' . six or //lore distinct locations. Note:
"Travelers" an' defined as couducmrs between switches.

10 a mod we had done . Some sly wears do wn as the 100 1is used,
testing showed that nothi ng-s- but it still sho uld last a re aso n-
including rubbing comr ounds able amo unt of time befo re
and soft abraslves-c-sccmed to needing rep laceme nt. With my
work witho ut affecting and mar- Pre pPen. the man ufacture r had
ring. howe ver slightly. the un- tho ughtfu lly packaged one spare
deTlyi ng fi nish . Nothing, that is. cart ridge in the holl ow of the
un til retired Grum man Corp. rear adj usting post ( the unit cas-
technician Stanley Rasanen of ily comes apart fo r cartridge re-
Nesconset NY pulled an ancient p lac e me nt) . Th e P repPen is
fi berglass pen o ut o f hi s junkbux. a va ilable ,II most automotive.
hoarded since the ·60s. and sug- hardw are . a nd ho m e -c e nter
gested using it as an eraser. Same stores nauonwide.c-de NZ9E.
idea as the Preppcn. and worked
great for this.- Ed .) Analyzing '" the problem !

The PrcpPe n measures fo ur
and three -qu arters inches long P r o m Ste p he n Rey n o lds

and is about nine -st xtccmhs 7'O J>OU: A word (or several) of

inches in diameter at its widest caution: "Using an RF antenna

points . T he glass-fiber cartr idge analyzer to determine the accu-
is o ne a nd th ree -s! x teent hs racy o f th e match fo r an HF
inche s long , a nd. o f c o urse. an tenna can sometimes he mts-
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Amateur Radio Via Satellites

from info rmation supp lied in spend to a ll leg itimate ideas in II
this co lumn. timely manner, but please send

Please send any ideas that you any specific questions, on any par.
wo uld like 10 see inc luded in this ticular tip. to the originator of the
co lumn to the address at top . We idea. not to this co lumn's mod-
will make every attempt to re- cruror nor ro 73 Maga: ill t.> . fa

73 Amaleur Radio Today · December 1998 45

litt le de vice a nd truly doe s ti t
eas ily in j ust about any pocket.
The earpho ne option is part icu ­
larly nice. sparing innoce nt by­
s la nde rs Irom th e pain a nd

misery o f the Morse code d isci­
pline ! Since I use my -US daily
to ke ep my CW speed up to

pa r. it event ually developed a
scratc hy volume control. appar­
e nt ly jusl from pla in wear. T he
obvious fix was to replace the
cont rol en ti rely; it' s a 10 k pot

with a switch. and is ava ilab le
from M FJ [(60 1) 3:!3-5869 for

credit card o rde rs] for $3.48,
including shipping .

"Here arc a few tips to make
replacing the 4 18's vo lume con­
tro l a hit custer. Be sure to usc
ca re when o pe n ing the c ase,

since there ' s a nat ribbon cable
that connects the board to the
LCD d isplay. Try to disturb this
cable as litt le a s possible . T he
old pot comes o ut easily by us­
ing a pair o f mi niature side-c ut­
ters 10 CUI the five connec ting
straps thai connect the pot to the
board. Then, a fast to uch with a

fine -t ip iron wil l remo ve the
stubs o f these straps. Save the
knob. as the rep lacemen t pot!
switch doe sn't come with one .
After you've so ldered the con­
necting straps [0 the new pot.j ust
drop it in, solder down the live
connections 10 the board. and in­
stall the o ld knob (it lakes a rni ­
ere-upped Phillips screwdrive r ).

" When the nine-volt batter)'
gets we ak . yo u ' II not ice the

LCD d isplay blinking in time
with the transmi tted code. Thi s

is a good indication that ii's time
for a new battery.

" I feci tha t ~I FJ may have

slipped o n one small point in the
desig n o f the -1- 18. If you like to
be able to observe the LCD d is­
play as yo u use the Mo rse Tu­
to r in yo ur C W practice . the:
natura l te nd e ncy is to lay it
d o w n o n a d e sk to p with the
LCD d ispl ay faci ng upward .
Unfortuuu tcly. this also puts the
spe ake r fac ing do wnward to­
wa rd the desktop, and the sound

becomes muffled.
"T he fi x 10 th is is to buy a

package o f rubber bumper fee t.
available widely from hardware

stores and supermarkets. and cut
ou t sma ll p ieces abo ut th ree ­
eighths o f an inch square . IJuI
these at the four co m ers (o n the
underside ), where the spea ker
g rill is located. Two of them will
end up o n the co m ers o f the bat­
tery cover. Now you should be
able 10 put yo ur -1- 18 o n a desk­
top with the di splay upward. and
he ar the code audio loud a nd
clear'

" By the way. use the ~I FJ-41 8

in the prac tice Q SO mode. and
after a fe w exc hanges. the call­
ing sta tion will ~ay that he m ust
Q RT for a varie ty o f rca~oll s­

the most imaginative one being
to change the baby! T hese arc
the ' 90s, are n 't they?"

Murphy's Corollary: A "fail­
safe" circui t will usually destroy
the circuit n's protecting !

As always, our thanks go o ut
to those who' vecontributed their
ide as to thi s month ' s colum n.
includi ng:

Stephe n Reyno lds KOPOU
510 S. 130th S1.
Omaha ~E 68 154

Jim Koc sis WA9 PYH
53 1SO Flicker Ln.
So uth Bend ix -1-6637

Herbert L. Foster AD4 UA
3020 Penn sylvania 51.
Melbourne FL 32904-9063

If you're miss ing any pa st
columns. yo u can probably lind
them at 73 's " Ham To Ham"
column home page (with special
t hanks to x ta rk Bohnh o ff
WB9UOf\1). o n the World Wide
Web. at: Ihu p:llwww.rrs ta.com/
hth ].

Xote: The ideas and sugges­
tions cont rib uted to this colullin
by its readers have not ne-ces-sar­
ily been tested by the column's
moderator nor by the staff o f 73
MII8(/ : ;"e, and thus no g uaran­
tee o f opera tiona l suc ce ss is
imp li ed . Always usc your o wn
bcst judgmem before modify ing
anyelectronic item from the origi­
na l equipment manu facturer ' s
sped fl catious. No responsibility
is implied by the moderato r o r
73 s tagozine for any eq uipment
damage or ma lfunction resulting

HAMSATS

Andy MacAll ister WSACM
14714 Knights Way Drive
Houston TX n 083

If you' re wa iling expectantly
fo r the la u nc h o f P hase 3 D ,
don' t. Once a launch o ppo rtu­
nity i ~ unuounccd . it will sti ll be
a while before the actual even t.
But, with the add ition of !WO

new digital sate llites. TMSAT­
OSCA R-J / a nd Gur win-rrS ,
CAR-32 (TechslI t-1/J) , andmore
hamsats on the way. there arc
plen ty of exciting o pportun ities
conung soon.

TMSAT- / (T-0-3 /) from Thai­

land and the Universi ty of Sur­
rey ...ho uld be ready fo r general
use by the lime you read this.
Althoug h there is some concern
a bou t the transmit te r o utput
level o n -I-36.9:!3 ~IHl dropping
fro m 1.8 W to 0.9 W, the other

o nboard systems are wo rking
ve ry we ll. Many e xcellen t pic ­
tu re s have bee n taken by the sa t­
e ll ite and c an be downloaded
di rec tly fro m the sate llit e o r
viewed via the Internet o n the

A MSAT We b page ur Ihllp:11
www.amsat.org}. Just loo k for
the link ... to T!\ISAT. T he d irect
URL(Universal Re source Loca­
tor ) to T MSAT is: [http://www.

ee . s u rre y .a c . u k! E E/C S ER!
UO SATlama teur/tmsatl] .

Although T-0 -3 1 is capab le
o f run ning 9600 baud, it is ex­
pected that 38.4 kbps (kilobits
per second) wi ll become a stan­

dard downlink speed d ue to the
large size (3.3 ~1b) o f the Earth­

imaging picture s the sate llite is
prod ucing. The co mpressed im­
ages avail able via the Internet an.'
o ver 5(X) K each, JPEG format.

Number 45 on your FHdbM:1t e-rd

so the re is so me mino r image
q ua lity loss. Fo r the multi-spec­
tral images. data from the Nar­
row Ang le Camera. sensing in
the green, red. and ncar-Ig spec­
tra , is proce ssed 10 create an
image Im il x 1020 pixe ls, cov­
ering an area o f ](Xl x 100 km
at a mean ground resolutio n o f
9 S mete rs/pixe l. The T-O-3I
picture o f San Francisco sho ws
exceuerudetail with many eas ily
reco gnizable areas.

Info rmatio n ha s been a b it
slow about activities surround­
ing the ne w Israe li hamsar
GIITI,·ill -OSCAR-31. The pri­
ma ry do wn link has been o n
-1-35 .225 MHz (9600 baud], nut
the sate lli te can al so transmit o n
435.325 M Hz. During the rest­
ing phase , a three-seco nd burs!
o f data could be heard o nce ev­
e ry 30 seconds. but while the
sateII i te is in normal ope ra tio n,
signals can be con tin uous. cspe­
dally during picture downloads.
(;- 0 -32 has al ready take n sev­
era l pictu re s from space. Like
the one s ta ken by T-0 -3I , the
Techsat images can he found o n
the Interne t. To find o ut the lat ­
est information a nd lo o k for
Earth -imag ing pictu re s, check
the URL: [http://techsat.intcrnet­
zabev.net/].

New signals from space

T here ' s more o n the way !The

SEDSAT- I satelli te projec t has
bee n mo vi ng s low ly fo rward
for nearly a decade , a nd launch
is im minent. A nother exciting



t'boto C, SEDSAT· 1 is under construction in I tunrsville, Alabama,

I'll oto A , Tl\.ISAT-OSCAR-3 1
took this shot of the Sail Fran­
cisco Bay area.

prugrum is A RISS (Amateur
Ra di o on th e l nt c r nationul
Space Slat ion ).

SEDSAT·1

SEOS sla nds fo r Small E\ ­
pendabte Dcployc r System. A
20-km tt.' tht.'r is used to deploy a
small sa tellite lI UI to a higher
orhit from a larger mass while
hOlh art.' connected roe crher via<
a cord or tether. The satellite.
SEVS:t T·J , has th ree basic pay­
loads. including: SEASIS (SEOS.
Eart h. Atmosphere and Space
Imag ing System ). TAS (Three·
A:>; js Accc lctauon Measurement
System). and the ham-radio pay­
load .

SEAS IS will prov ide some
scicnuf c I.' xpc rimcms and allow

for uniq ue pictures from space.
The CC O-ca mera systems use
a telephoto lens and also a PAL
(Panoramic Angular Lens] that
will provide 36l)...(l,,:gn'C pictures.

T he TAS unit is pan o f the

data collection system 10 study
the dynamics o f a ma ss ( the sal­
e lli te ) deplo yed with a tether.
Aftc r the initial tether cx pcri­
mcms arc complete. the amateur­
radio paylo ad will be available
for usc .

The ham rudio. ana log Mode­
A transponder has an upli nk pass­
hand from 145.9 15 to 145 .9 75
MHf. coup led to a downli n k
from 29.350 to 29.41 () ~1HL . U'S
the first American-made. Mode­
A line ar tran spond er in many

years .
T he d igita l co mmunications

sys tem uses a 1268.2 13 Mf-ll
uplink with a 7(}.-C01 downlink
o n -07,907 ~IHL . It is capab le
o f 9flO() baud liKe th e current

hi gh -speed di g ital sa te ll ites.
Other experimental digital modes

anJ higher speeds can be sup­
ported. Check the SEDSAT w eb
page at [hll p:llwww. scds.org/
sl' l!sall) a nd the AM SAT Web
pageat: [http://www.am,,aLo,,,,1:] .

ARISS

Manned -space ham activit ies

wi ll experience a quantumleap

with the full imp lementation or
ARISS. or Amateur Rad io 011
the International Space Station .
While the advances of voice and
packer operations on MIN ha ve
proved to he incred ibly valuable
fo r educational and recreational
activities. fhcy will be viewed as
o nly a step on the path 10 a rather
significan t ful l-featured ham
sta tion in orbit. in j us t a few

years.
While a very simple amateur­

radio payload was proposed for
O wen Garriou' s Skvlah mi ssion
in 1973 . it would be 10 years
la ter when Owen fin ally go t to
operate fro m space. NASA did
no t approve the Sky/oj} ham sta­
tion d ue to time constraints and
other factors. hUI SA REX. the

Shuttle Amateur Radio Expe rt­
mcn t. was d el ivered 10 o rbi t
with STS-Cj O il November 28.
1 9~3 . T he small Motorola two­
meier HT and window-mounted
antenna systems ha ve done ex­
trcmcly well fo r over a decade
and have bee n e nhanced with
S STV rSlow-Scan Te levisio n),
packer. a nd f ST V ( Fast -Scan
Tc tcvistom gea r. As i'o:ASA
Princ ipal Invcsrigctor und l his
reti rement j ust a few years ago,
Lou McFadin \\'50ID supported
the effort from its inception .
S in c e the n . M all Bordelon
KC5BT L has taken over to pro­
vide continuity for the program.

A M S AT Vice Presi den t or
Manned Space Activities Frank
Bauer KA 3HDO is the de signer

1'11010 IJ. This r iell·ofEarth 11m takenJmm Gurwin-OSCAR-32.
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Photo D . AR /SS Coordinator and AMSAT VP Manl1('11 Splice Ac­

tiviues Frank Hauer KA3H/JO SIUJlfS off the inside of ( /II ISS module
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Mobile, Portable and Emergency Operation

ON THE Go

Steve Nowak KE8YN/4
1011 Peacock Ave. NE
Palm Bay FL 32907·t371
(ke8yn @juno.com]

Up, up, a nd away

Part of the fun of operating
mobile or portable is the act ual

operation. whilc an eq ua l pan is
the location or cond itio ns under
which you operate. Not every
mobile operation is in a car, and
some vehic les arc more chal­
lenging than o thers. A lthough
we arc licensed 10 operate our
trausmiuing eq uipme nt. so me­
times thai alo ne is no t suffi cien t
10 permit the o pe ra tion of a
transmitter. In some operating
positions there are others who
can dictate as 10 whether or not
a station may he operated. Two
classie cases arc on board a boat
or ship and aboard an aircraft.
Both situatio ns are simi lar be­

cause the master of the vessel.
whether a ship's captain o r the
pi lot in comma nd of an aircraft.
m ust gi ve permission before
someone may o perate a station
on hoard.

Operating ncronuutical mobile
can be a lot o f fun, hu t a number
o f factors must be conside red.

NumbtK 4 7 on rOUt FHf1tJ«ft e-tTl

First. it c an no t be done o n a
co mme rc ia l sc hed u led Flight.
si nce a ll airlines 110t o nly pro­
hihit the operation of transmit­
ters by passengers. but a lso the
o pe ration o f rad io recei vers.
This is because there are con­
cems that electronic eq uipment
may in terfere with the aircraft's
e lec tronic eq uipm ent. whic h
provides bo th commu nications
and navigation support . Virt u­
a lly a ll commercial nights arc
operated in ..-omrolled ai rspace
under instrumen t Flight ru le s
which require frequent commu­
nication with ai r traffic cont rol.
Tra ns m is s io ns wh ic h o c c ur
within the skin o f the a ircraft
may create interference 10 the
navigation equipment. The re are
even concerns that receivers can
ca use interference becau se o f
the inte rmed iate frequenci es
wh ic h the y produc e . G i ven
so me of the interferen ce we
bums have seen with consumer
electronics. th is is no t a n idle
concer n. How many limes have
you heard of RFI problems with

e lectric o rgans, inexpe nsive
telephones. or even doortcus?

On some aircraft, radio opera­
lion muy be possib le. " Airc raft..

may mean a hot air balloon . a
g lider or sailp lane, a b limp. nr a
private p lane . While radio o p­
e ra tion may I'll' possible o n a
hel icopter, most helicopters pm­
ducc enough noise to make it
impractical .

O f a ll o f the options. the one
you may have the greatest o p­
ponunuy to try is o n a private
pla ne . Once agai n, reme mber
thi s is subject 10 the approva l o f
the pilot in command. Courtesy
and curiosi ty should dictate he­
Ing a ware of the pilot's radio
e q uipment before co nsidering
the addition o f amateur commu­
nicurions . Navigation is gcncr­
a lly between lOS and II S M Hz .
Communications among aircraft
or be twee n a irc ra ft and the
ground are generally cond ucted
betw een 11810 137 )., IH/ . These
frequencies use am plitude modu­
lation. which is not as common ly
used as either Ft\.1o r single side­
band. I' ve read various articles
which stare that this is bec ause
there is too mu ch o ld equipment
10 conver t to FM , but there is
also another explanation which
may be more accurate. f1\.1rcceiv­
crs capture the stronger of two
signals. whereas AM a llows two

signals to both he heard 10 so me
degree . with AM. if an aircraft
were to make an emergency call

w hile a no the r aircraft were
transmitting. the emergency call
could he heard . Some aircraft
ma y have othe r navigational rc­
ccivers for nondi rectiona l radio
beacons (NDH) or for the g lo­
bal positioning sate llite sys tem.
Inrc resti ngty. aircraft are nut re­
q uired 10 have rad io equipment
if not flo wn in an area which is
unde r a ir traffic ..-o ntrot . al ­
though most do ha ve several ra­
d io s , o ften backed up by an
aviation hand handic-talkic.

A n aircra ft with rad io equip­
me nt operating in most a re as
will he in comm unicatio n with
some fonn of air traffic control.
T his ma y be a lower o f a center.
If no traffic control is available.
a commo n frequ ency will be
used as a unirnm or common
traffic ad visory freq uency for a
particu lar airfi eld. Many aircraft
will usc a second radio to mom­
tor the e mergency frequency o f
121.5 M Hz, which is used both
to requ e st assi stance and h y
eme rge ncy lo cator beacon s.

Na tu ra lly. o perati ng as all
acronuuucalmobilc amateur ra­
d io sta tion will have certain re­
strictio ns based o n room for a
rig and an antenna . Whi le exter­
nal ante nnas can he config ured
fr om many freque ncies, the an­
tenna creates d rag 0 11 the air­
craft , whic h may af fect i ts
performance. A vertical an tenna

Con tin ued 0 1'1 page 50

and chie f organizer of ARISS.
Hiv three-stage plan to make a
permanent p lace for ham rad io
o n the International Space Sta­
lion has required many hours o f
dedicated e ffort.

The first stage o f Frank's plan
culls for two-meter and 70+cm
PM capability with an e xte rnal
antenna. In addi tion to voice. an
automatic packet BRS (bulletin­
board syste m ) would I'll.' in ­
cluded. T he rad io s would he
intri nvica lly-sa fc comme rcial
HI s from Ericsson . T hey are
s im ple to opera te, incl ude
sc ree n displays for frequency
and other data. and can be eas­
ily reprogrammed in orbit via

the laptop computers carried o n
the ISS . T he T NC . o r Te rmi nal
Node Controller, for packet op­
eration is to be a Picol'ackcr un it
from Pacf'omm. II should func­
tion in a \"CT)' similar fash ion to
the unit c urre ntly o n MIR.

Th e seco nd s tage of the
projec t. in abou t li ve years. is to
arrange for space o n an Express
Pall e t. T h is is an e xte rna ll y

moun ted e xperiment container
that can be loaded with ham gear
that can e mulate a ham-radio
sa te llite and a ttnched to the ISS .
The c on ten ts a re not broug ht
aboard the slat ion . h ut are pow­
ered from the ISS and can he
controlled from the stati on o r

from the ground. A repealer or s pace an d wo u ld draw 20 ()
OSCA Rli ke linear transponder war ts . M ult ipl e tra nscei ver s
system could be built into the CUll- woul d be used ttl c o ve r 10
tamer. complete with exte rna l meters. two me ters. 70 ern, 23
antennas. e r n a nd hi gher hands . Po we r

The thi rd and final c urre ntly- output will be fi ve to 25 wa us
planned stage of the ARISS pro- e xce pt o n AT V, where 100 watts
g r a m incl udes ham ge a r i n is mo re approp ria te. Externa l
permanent rac k space in the cunni antennas would he iucor-
habitation module o f the space p omtcd except for gain antennas
station. T he proposal has been for sate ll ite and high-data-rate

a p proved a nd t he gear is in d igital communications.
d e velopment . The AR ISS program is. pro-

Goals for the syste m include gresstng very wc ll with partners
voice. packet. sa telli te and ATV from many co untries. You can
(Amateu r Tetevisiont concur- study the details fo r yo urse lf via
re nt operation . Based Oil the the Inte rne t. Start at the URL
goats. the envisioned hardware ( h tt p :/ / g a rc .g s fc. na s a .g llv/
wou ld require 24 inc hes o f rack - anssq . fa
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Number 48 on your FeedbtJ'* CtJrd

NEW PRODUCTS

We Could Show You the Photo ,..

hut rbcn we ' d have 10 kill yo u. You kno w. those covert­
ac tion agency guys take these antennas vcry se rio usly. So can
yo u-c-anrcunas designed for the FB I, US Marshalls. DEA. et al.,

arc no w available 0 11 ha m. SWL, a nd scanne r freq uenc ies !
If you need stealth antennas for HE VHF, o r UHF. or i f you

need high-perform ance. low-cost invi sib le antennas, you should
he browsing through Hamco's ne w catalog of covert an tennas.
It' s packed with lntonnauon about hidden antennas. and all you
need to ge t one is $:!.O{) for shipping & ha nd ling . Send the two
buck s to: FEIC K. Sic. f:!3l)1 93. 359{) Roundbonom RO<ld . Cin­
ci nnatl O H 45244-:~ 1l 26. and req uest the Hidden Alllell ll(/s cara­
log . Yo u dou't cvcn hnvc to gtvc n password .

3 EI 6 m Yagl from MFJ

A directiona l antenna is es­
sentia l for long..di stance VHF

communication. By foc us ing
transmitter power onto the ho­
nzon in a si ng le dir ection.
t\fFJ's tnrce-c lcmcru six-meter
yagi. the new M FJ- 176 2, '11/(/ ­

d ruples e ffec t i ve radia ted
power mer a half-wa ve dipole,

A t the same lime, the scnsi­
livit)' toward till' front of the

amcuua is greatI) ' improved .
while unwanted noise and in­
rerfc rcncc are minimized.

TwoMFJ~ I762"can besucked
10 double the transmitter ERP
ami the received signa l over a
sing le antenna. Slacked anten­
nas have greater capture area.
whic h can improve rece ptio n
even more.

The ~IFJ .. 1762 is an excellent
choice fo r six-meter portable or
rover operation because of its
compact stzc (si x-fool boom),

light wcight uwo pounds), and
easily removed elements. It' s
bargai n-priced at S69.95-,nd
of course it's covered hy ~IFJ 's
No Matter Whar T!Il o ne -year
un conditiona l wa rranty. Sec
your dealer or call (800, tH7..
Is on to order. You can FAX
tOO l ) 323-655 1: or \'0 rite to ~fFJ

Enterprises, Irc., 300 Ind ustrial
?-,rl Road Starkville ~1S 39759.

Code Practice fo r Your Commute

Buckmaster' s COI'Y T";.~ lind Pll.n t " aud io CD co llection wi II
g ive you something to do besides c uss at the Do dge that just cut
yo u o lT--or you can listen and learn in the (less stressful) COI11­

fo rt o f yo ur home (or o ffi ce. o r the park. or the beach ... we ll.
you ge t the- idea l. The 5 \I.'pm d isc teaches the code wi th left ­
c hanne l mice assist. The 13 wpm and :!Owpm disc s buiId profi ­
ciency and ski ll in hig her-speed operation.

Each CD h. 74 minutes o f ncar-perfect computer-generated,
DS P-filt ercd International Mo rse code aud io practice . You' ll
lea rn letters, numbers. pu nctuation. groups. words, and prosigns.
Printed answer keys are inc luded with each CD, so yo u can check
the ones you we ren ' t sure about. and you can vary the practi ce
se lec tion with the random o r mix feature on your C D playe r.

Each Copy This (Ifill Pass audio CD is $1 (UX>. or get all threeIfor S25 .0lJ tplus S5.00 s&h per order). Call (800) 282-5618 and
use your Mastercard . Visa, or Discover card, or send check o r I
MO to Buckmaster. 6196Jefferson Highway, Mineral VA 2J 117.,

Keys of the (United) Kingdom

Gordon Crowburst G4ZPY, as aficionados are aw are, has long
been ha nd-craft ing premi um-q ua lity keys and paddles. T he

straight key' runge from simple brass keys o n stone bases to the
Sovereign prcsemation key. wit h e ngraved plaque . Briti sh gold
half-sovereign inlaid in the top o f the knob. and a glass cabinet
with gold-p lated edging.

Paddles ran ge from the po stage stamp-sized three-i n-one to
the Very Hig h Speed Padd le (rated at 60 wpm), a vailable in soli d
gold with jewe ls. E,Kh key is assembled by hand and adj usted
pe rsonally by G4 ZPY he fo re shipment to the US .

How can I X(" OIII'? you ask excitedly. Well. through your
source for all things Morse. o f course ! Credi t card orders ca n he

placed hy calling Morse Ex press at (ROO) 238 -82 05 : or yo u can
use the secure order page a t the Morse Expres s web site : [http;
J/v,;,w w. 1\-1orse X.com I.

To requ est a cata log o r for mo re informatio n about the G4ZPY
ke ys, cal l Marsh all Ernrn at 0 (3) 75:! -3382 : E-mail him at
[ i n ro(ep ~loNcX,comJ: or write to Morse Express. 3 140 Peo ria
5 1., Uni t K. 156. Au rora CO 80014-3 155.

Snip, Snap

When d id )"ou last repl aceIyour wire cuucrs" Wouldn't it
be nice I II make e ffort less flu sh
cub o n copper, annea led srcct.
and alloved wire s-dean• •

square cut s" You bet. So check
out Xuron Corporation's LX

Se ries Micro-Shears Hush cut­
ters. They nest le cornforta blv

in. your hand and the patenled 1
Lig ht :ouc hlSI re turn spring I
needs Just tha t. Mill ions of
bea utifu l cub for SI3 .()(}........or

$ 14 .00. if you go for the ta­
pered LXT version. o r the
LXF, with its factory-installed
lead re tainer to prevent flying
leads . For more information.
contact Xuron Corporation, 60
Industrial Park Rood Saco :\1E
04072: call (:!07) 183- 1401 :
FAX (207) :!S3-0594: or look
around where you buy better
tools.

Better Late
than New Year

Sverlana Electron Devices.
Inc .. of 51. Petersburg. Russia.
ha s re leased it .. 1998 Audio
Tube Cotatog , Sveuana has
been manufacturing vac uum

tubes si nce 19:!8 . and is one of !
the largest hucrnauonat suppli­
ers o f audio tubes 10 om.1s.
Svcuana's extensive varie ty o f
aud io tubes a re designed and

bu ilt wi.th ex~ept iona l q ual ity I
and some performance charac­
tertsucs. Cata logs arc hu ilt
with bureaucratic performance
characteri stic s. Never mind .
Get a 1998 (Inc anyway. from

Svet lana Elec tron Device s.
Inc .. 3 0 00 Alpine Road ,
Po rt ol a Vall ey CA 94028 ;
c heck the Web site at [www,
svetla na.com I.
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" " W .OC I:: :\ S.("O.' 1

SeaStation 2000WeatherStat ion 2000

W eather S o n ",a r e Tools
A h e a d of Their Tilne!

V Global access 10 wea ther satellite imagery

via the \VWW or real-lime satellite feeds !
Uniq ue mapping and processing
capabil ities.

V Storm Tracker chart tools for dynamic
weather chart mtegruuon

V U nprecedented tools for w eather track ing

and decision-making

V Win95/98 so ftware start ing @ $99;

New in this third edition book are world fre­
quency maps to he lp you tune into a specifi c
country, anywhere in the world. The new quick
country guide will help you tune in almost any
time of the day or night. $ 19.95

A true cornucopia o f technical information
for ham rad io . Not only will you find the
theoretical aspects. you will find real pract ical
information presented in a no nonsense form.
Equipment & Log Shee ts. Charts, Tab les

, . showing: world wide calls lgns, world times.
shortwave listening frequencies. coax losses.
CTCSS details, conversions, construction
plans. emergency information. etc.

133 pages. $14.95

Send check or money order plus $3.50 shipping & handling to:

Omega Sales
P.O. Box 376

Jaffrey, NH 03452

. IA perfect travelling companion. The Mapbookr:... Rrpelilln .. dred f;'";-"1MapBook '" contai ns locations of hundreds upon hun so
p .... _ open. repealers thm~ghout the U.S., Ca~ and
..;j'D . ,' M e XICO. These detailed maps show all highways
)~~ ...' and major cities in each sta te. If you travel

aa.;. ..';;';' ~,ttli ~~"'-"" anywhere in the United Stutes, .this Mapbook
i··~f1:1 I....... "',.,.. ' will be the best investment you ever made !

~,.,.. '-... ••_~, $9.95

73 Amateur Radio Today · December 1998 49



Num~ so on r Oilf F.-don. card

THE DllilTRL PORT

J aek Heller KB7NO
P.O. Box 1792
71 2 Highland Street
Carson City NV 89703
Uheller@sierra.netl

You may have read or heard
comments about the state of

amateur rad io and ho w we need
to get o ff our duffs and get hack
to c uuing-cdgc techno logy. That
is, we need 10 ge l beyond the

wo rld o f rag-c hewing on repeat­
ers and SSB. There arc commcr­
c lal ou tfi ts ou t there who arc

willing to push hams rig ht o ff

the spectrum ma p so they ca n
purc hase . uritiz c and ma ke

bucks using the frequenc ies we
take for granted.

Additionally.these capitalists
j usti fy their right to purchase
"o ur air space" by taking the

pos itio n that ham rad io ha s

ceased to cont rib ute to the de­
velopmcnr of the an o f co mmu­
nication and is mere ly following

it s lead . If that isn' t eno ug h.

many loca l government emcr­
gcucy coordinators are nOI sold 0 11

the value' of ham radio in an cmcr­
gcucy and choose to rely on their

own sophisticated systems.

Whil e pondering these view­

points. I reviewed a recent letter
from Bob W6EUZ concerning
his experiences with SST\'. He
wrote because he had read o f

so me o f my e xperiences and fe lt
he could help me "get a grip"
(my phrase-not Ba h 's) o n re­

a li ty about HF SST V in the

western states.

Bob was not havi ng the in­
slant success I had promised and

expressed some needs fo r pos­

sible organizationo f -m-and 80­
meter SSTV activity o ut west.
The more I thought about thi s.

the more sense it made . Experi ­
ence had taught thai it is diffi ­

c ult at best to work the folks in
the east on 14.230 without an

amplifie r. (AI this writing. I a m
stilt witho ut the ampli fi er that

smo ked during a recent RTTY
scss ion.)

A s the ubo ve t wo f acts

c hewed on my se nse s fo r a few

days. i t became o bviou s tha t

so mething more in-depth than the
return letter to Bob was justified.
He hadn'tleft his phone number.
so I started tracking it down.This
was a little comical. ~l y first at­
tempt was to look in the Interne t
" white pagesrhsungs.

There was one listing that al ­
most fit Bob-s description. and
I called hoping it was a re lati ve .
No. there are just a lot o f list­
ings with the same firs t and last
name . But I had the area code
no w. Still , it would seem that
o ne of the on -line database s
shou ld come thro ugh. I was be­
ginning to think he was un li sted .

One more try. Dialed info r­
mation o n the o ld -fa s hione d
lan d line a nd .. . Bingo! I had a
number. T he lesso n? Those da­
tabases on the Net are no t co m­
plete . Enough of uen. I could have
saved -15 minutes. but )'ou know
the male ego when it comes to
stopping to ask for d irections.

Bob had some interes ting in­
put. He . like most o f us, a t­
tempts to be a frugal ham. SSTV
can be done on a budget. as I
have demonstrated. but things
go wrong . He to ld me o f a nifty
new uni t by Kenwood that I had
not heard about. I lo oked up a
description of it. It appears to he
a d ig ita l came ra that not o nly
interfaces 10 the computer hut
al so to Kenwo od rad io s. 11 is
model VC-H 1.

T hat sounds very innovat ive
and should be an ideal se tup . He
says it works great interfaced to

hi s Ke nwoo d HT fo r VHF a s
well as to his Kenwood HF rig,.
but th at the co m pany is s ti ll
working o ut the details tcablcsj
to work with o ther rig s. I found
the sca nt details list ed o n the
Kenwood web site . but Bob's
info fi lled in the chinks. T he
little camera sho uld be a great
addition to any o ne's a rray of
Kenwood gear and other lines as
cables arc made available.

Bob and I urrangcd to met'!
on 40 meters the ne xt day to sec
what conditions we re like. They
sounded good . so we made an
attempt o n the nex t weekday
mo rn ing to try a li ttle SSTV
o pe ration . It loo ked goo d at
about 7 .165 and I sent him an
image which was reco gnizable
on his screen- far from first rate
hut. nevertheless. a workable

Image .
Thi s was without the help o f

an amplifier or any fancy an­
tenna at e ithe r end. What was
surprising to me was thai there
was so mething clo se to that fre­
q ue ncy th at wa s CUll ing up
Bob 's SSB signal badly, yet the

audio carrying the image still
worked. Atlcust we came a way
assured that lo w po wer was nOI

Continued on pWJe 51

ON Tn E 60 milliwaus can be q uite effective
continued from page -47 at 7500 feet above ground level.

This i" one of ihc reasons that it
will he limi ted to VHF or UHF is considered very bad form to
frequencies. while an HF antenna e ver use a repeater from an aero­
wo u ld c reate a greater ch al- nautical mobile unless it is an
lcngc. It is pussihl e to run a wire eme rgency. An HT in an a ir­
Irom the rail o f the plane 10 the plane ca n bring up e very rc -
fuselage . o r to trail a wire . but pecrcr o n a g iven frequency for
these arc no t pract ical for most hund reds o f miles. which is not
a p p lic a tions. Fort una te ly, a appreciated by the other UM-N of
handic-talkic with a rubber duck tho se repeaters . Incid e ntally.
can produce some intere st ing this is another reason that ccllu-
resu lts, so we ' ll stick to UHF or tar te lepho nes arc not pcrmlncd
VHF freq uencies. to he used o n airc ra ft. Since

VHF transmissio ns arc lim- e ac h cel lu lar phon e is lo w
itcd to line o f sight. wh ich is o ne p ower, the ex pectation is that it
o f the reasons that effect ive ra- will rcuch only a few ce ll lOW·

diutcd power (ERP) is a tunc- crs and the compute r can pick
tion o f o ut put po wer and the the strongest signal: from an air­
heig ht o f the an te nna. A few c raft the c e ll ula r te le phone
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would sim ultaneo us ly affect
many ce lls over a wide area. ere­
ating problems for the network .

Simplex frequencies are the

way to go for aeronautical mo­
bile o perations. although a few
more caveats arc in order. First.
never fo rget that the pilo t is in
full command. If things get bu..y
in the cockpit and he or she re us
you to ce ase transmission, you
mu st comply. Second . remem­
ber that some simplex freq ue n­
cies have designated purposes.
T he standard two-meter calling
freq uency of 146.52 is also used
as the wi lderness protoc o l fre­
q uency, with priority the fi rst live
minutes past the hour from 7:00
a.m. until 10:05 p.m. This is why
it may be interesting to take an

HT along on a private plane even
if you do nOI e xpect to transmit.
If the pilot in command allows
you 10 at least monitor. yo u may
he surprised by wh at you hear
from that altitude. Besides. one
more working radio is good in­
surance in any cockpit.

What's the most interesting
place ),ou operated a station. ei­
ther mohile o r portable" What's
the most interest ing thing that
has happened to you when o p­
era ting? w hat wo uld you like to
do. do again, or do different? t .ct
me kno w. e ither hy E-ma il or
snai l-ma il to the add ress at the
lop o f the column. I hear a lot
of mobile and portab le stations
O UI there . Why not share your
experie nce ? Fa



a hindrance 10 wo rking s low
sca n on -«J meters .

What is needed is a clear Ire­

q Ul' IK'Y at the rig htti me of day.
In the eastern pari of the co un­
try. the recommended frequency
is 7. I 71. Howe ver. nei ther of us

had heard a au-meter slow scan
signal from this end o f the coun­

try ami there is an apparent
broadcast signal c10~ by.

We decided to meet as ofte n
as we could in the early part o f
the afternoo n al 7. J90. as that
sounded like it h:IJ the least in ­
terference. Bob was in a transi­
tion between rigs and I had to
be out of town. so it was a week

or so before we got o ur schedule
together.

Inc ide nta lly. there is SSTV
ac tivity on 3.785. I ran acro s-, it

one evening :An attempt to copy
failed due to the splatter from
an adjacent (abou t J kHz away)
ham e nga ged in ens uring he
c o u ld he he a rd ill th e ne x t
county. Been that way ever since
I can recall on 75 mete rs. The re
mu st be some simple just ifica­
lion for the California Ki lowatt.
but I have ne ver heard it.

What doc s this mean for 40·
meter SSTV in the west ? If rou
are like many of us who feel it
shouldn ' t rake a mcgabuck/-wau
station to pia) ' with SSTV. lis­
ten around 7.190 at appro xi­
matel y I 10 I:30 p.m. Paci fic
time . If you come by when there
is no act ivity. g ive a ca ll. T he re
may be someone just like yo u
lis tening for all o rganized ncr . A
net it is not. It i.. j ust a place to
meet 10 II)' o ut some o f this fun
stuff and exchange ideas.

As I was talking 10 Bob. sev­
e ra l idea s c ame to m ind . The
first was es tablishing a place and
time to play. Another was the
fact tha t most folks who would
like to get involved don' t know
\\. here 10 start and soon disco ver
a 101 of the advice falls short or

j u..t plai n mi\ St's the mark .

Don't let it get confusing

Many of roday's digitalmodes
req uire a rel ativel y small invest­
mcnt . e spe c ia lly when CO Ill­

pa red wit h a few years hack
when tbc approach was expensive
ha rd ware . Com pute rs ha ve
made a huge difference .

To gel started in S STV. I tell
people that with a good com­
puter they can gel their feet wet
fo r unde r S50. O ne method in­
et udes using free software (EZ
SSTV from Pasokon ) and build­
ing a serialmodern as desc ribed
o n the Pasokon w eb site (see
Table I) p lus cab les. If you ap­
preach it this way. yo u will have
a lot o f fun watching something
work that yo u have built from
scra tch . Thi s is DOS program­
ming and it works. If you like
what yo u S('C'. they have upgrades
for e xtra bucks and you can en­
joy truly great performance.

T here is another W:lY that is
e ven mo re pain less in the pock­

e tbook for a budget introduction
to S STV. T h is o ne u ...es the
soundboard in your PC. wi th no
modem to build. and no hard­
ware e xcept a few cables. Con­
nect yo ur transcei ve r 10 your
PC, and yo u are in businc...s. The
initia l o utlay? The co st o f the
cables. I used some o ld audio
cab le with a few ne w plugs and
got the system working fo r un­
der 10 ! Check out ChrnmaPIX
in Tahle I .

There is a stigfu catch. but it
is not really annoying . This is
shareware-a lot o f work we nt
into it. and the aut hors deserve
to be pai d if the program works
for you . T he p rogram is not
crippled and you call usc it fo r­
eve r without reg istering. h ut it
will on ly run for 30 m inutes at
a time umi l you pay your dues .
You will find that is enough
lime. if you plan yo ur session...
wh.ely. to get a good feel fo r this
excellent p rogra m a nd decide if
it is for yo u.

Help for your soundcard
SSTVoperation

One o f the problems when
using a soundcard fo r digital
communications is that there is
no way for the ...o undcard 10 au­

tomatically operat e the pu sh-to­
ta lk (PTT) o n the tra nsce iver.
When I firs t tested the Chroma­

PIX program I fo und that the
me tho d to initiate the transmis­
sio n o f an image was to ma nu­

all" place my rig in tran smit

Continued on page 56

Table I . Current neh addresses , ~\II of the above were ctn and pasted directly from the neh page to avoid the meritable errors when
copying . If vou ('ncO/lllter a problem with a European address . the network is often at fault, Try again later.
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Current Web Addresses

S ource fo r: Web a d d re s s (UAl)

HF serial modem plans + software http ://www.a c ce s s o ne .co ml- tmayha nlindex.htm

IPCFlexnet communications fre e prog rams http://d lOtd .atthd.th·darrnsladt.de/- flexneVindex.html

I Tom Sai ler 's info on PCFlexnel http://www.ile .ee .ethz.chl-sailer/pcf/

SV2AGW free Win9S programs http://www.fo rthnet.grlsv2agw/

BayCom - German s ite http ://www.baycom.de/

IPasokon SSTV prog rams & ha rdware http://www.ullranet.com/-sstv/lile.html

Winpack s ha reware for Windows http ://www.duckle s .demo n.c o .uklh a mlwp.htm

Baycom 1.5 and Manual.zip in English http://www.cs.wvu .edul-acmlgopher/Soflwa retbaycoml

Source for BayPac BP-2M http://www.tigertronics.coml

1Tucson Amateur Packet Radio-where pa c ke t started-new
http://www.ta p r.o rg

modes o n the way

ITN C 10 radio wiring help http://pra irie. lakes .com/-medcalf/ztxlwire/

C hroma PIX & W95 S STV http://www.siliconpixels .c om/

Ttmewave DSP & forme r AEA prod hltp :l/www.limewave .com

VHF packet serial modem kit http://www.ldgelectronics .com

.



The Drake TR Series:
No Introduction Needed

. . . but here :' the skinny all some ofthe best vintage equipment available today.

Bill Clarke W2BlC
764 Altamont-Voorheesville Road
Altamont NY 12009
[SiIIClarke@bigfOOl.comJ

REC EIVE
-Scnvi tivit y: >1I2 1lV for IOdB SIN
-IF se lect ivity: 2.1 kl-lz @ 6 dB
·3.6 kH I (@ 60 J B
-AGC (f ast at tack . slow release III

high no ise )
-RF gain contro l
-Noisc blanker
-Diodc de tector for AM reception

-Wcigfu: 16 Ibs.

Progressing from the TR-J into the
TR-4 series. the early TR~ transceiv­
crs had a TR-J -stylc mai n tuning knob
(kH/ mark ings on the VFO knob

The TR-4 sc rfcs

TRANS~lIT

-lnput power: SSB JOO w atts PEP
-A M 260 watt s PEP contro lle d

carr ier
-cw 260 wnns
-Adjusmb!c pi -net work
-VOX or PIT

ACCESSORIES
-~l S - 3 Matching speaker
-RV-3 Remote VrO (X M IT/RX or

spli t operation)
-AC-3 Power supply ( 120 VAC)
-DC-3 Power supply ( 12 VDC )

It was to become the basi s fo r th e
TR-4 se ries that fo llowed.

The TR-J used three LUhcs in the final
RI-' amplifier. as do all the TR ser ies
transceivers. unlike its contemporaries from
Collins.Ha ll icrattcrs. ard National.

The chassis o f the TR-J is copper­
plated . a lthough most units you will
sec today have some rus t showing
through. The front panel is labeled hy
reverse engraving (brushed metal that
is slightly higher than the pain ted
background). There is vcrv litt le in the- .
T R-J that is solid state.

A ne w TR-3 so ld for $550. Acccsso­
ri cs were priced at: AC supply $79.95,
~IS-3 spea ker $ 19.95. RV-J remote
VFO $79.95. In 1998 doll ars the enti re
station would have cost about $3500.

Speciflcutlons for the T R-3

The Drake TR-3. introd uced in
I96J , was Drake 's first HF transceiver.

GENERAL
-Freq ucncy coverage : 10- 80 meters

in seven 600 kHI ranges
-Modcs: LSB, USB. CWoa nd A~1

-Built-i n sidcronc
-Automatic T/R switc hing on CW
-30 tubes and se micond uctors
-VFO with I Hll dial di visions (on

Photo A . The [ace piau' . 1\,;,1, dials in the VFO knob skin )
darned goodshape, of 'lit' TR --IC PII010X -Dirncnsions: 5- 1/2 inches high . 10-
by j ocl Thun cll K8PSV, 3/4 inches wide , 14-3/S inches deep
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ThcTR-3

I n the ca rlo.' 1960s. the R.L. Drake
Company introduced a very sue­

ccss fullinc or SS B ham equipment . As
a result . Drake equipment became
knovvn for its hi gh quality and high
dollar value. Today. Drake equ ipment
is again becoming popular. as vintage
equipmcnt-c-rcprcsenting an era of ham
radio's pas t.

Capa bility -....-isc . the Drake TR se­
rics of HF tran sceivers offers good stn­
bil ity. has excellent recei vers with
great selectivity, ami can do better than
200 w atts o utpu t. Another real positive
feature is that they arc suppor ted oy a
company tluu is still in business.
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Subscribe. download, or
view catalog online!

- Over 78,000 Products
- More than 145 Suppliers
- Same Day Shipping
- No Minimum Order

Vi sit our web site!
www.mouser.com

817·483·6828 Fax: 817-483·6899
catalogOmouser.com
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A Market Guide to Modern S.W. Radios
- New 4'" Ed.
- 20 Chapters
- 78 Pages
-106 Photos
- Printed 11/98
- Covers last

twenty years .
-100 Receivers
- 50 Variants
-mciueee

portables &

tabletops.
- 15.95 (_S2 ship)

Buy ing a used shortwave radio can pro­
vide great savings ifyou have the facts. This
affordable market guide features the top 100
most sought after portables and tabletops
produced in the last 20 years. Each radio
entry includes: photo, specifications, fea­
tures, ratings. plus new and used values.

For those with an interest in tube radios,
commercial models or exotic foreign manu­
facturers. we suggest Shortwave Receivers
Past & Present· Third Ed. 524.95 (+'3 ship)

Universal Radio
6830 Americana Pkwy.
Reynoldsburg, OH 43068
• Orders: 800 431 -3939

RECEIVE . Inlo: 614 866-4267
«Sensitivity: > 1/2 ~V for 10 dB SIN www.universal-radio.com
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TRANSMIT
-VO X or PTT on SSB or AM
-Input power: SS B 300 watts PEP
-AM 260 wa tts PEP controll ed

carr rcr
-eW 260 watts
-Adjustable pi-network

By the lime the series had worked its
way through to the TR-4CWIRIT. the
following features had heen added:

-CW sidctone
-Optional noise blanke r
-Receiver inc remental tuning (RIT)
-Selectablc 500 Hz CW filter
-Rcdesigncd dial showing 1 kHz

calibration points
eRedesigncd main tuning knob
-Relativc RF power output monitor
-Changed final tubes from 12JB6s to

6JB6s
-Solid stale PTO (permeability-tuned

oscillator)
-Ful ly silk-screened front panel

GENERAL
-AU amateur bands 10-80 meters in

seve n 600 kHz ranges
-Solid state VFO with I kHz dia l d i­

VISions
-Modes: LSB, US B, CWo and AM
-Buil t-in sidetonc and automatic T/R

switching on CW
-30 lubes and semiconductors
-Solid state VFO with I kH z di al d i-

visions (on the VFO knob skirt)
-Dimensions: 5-1 /2 inches high . 10·

3/4 inches wide. 14·3/8 inches deep
-Weight: 16 Ibs.

Specifica tions for the TR-4
($599:95 in 1965 , less power supply)

Overall. the TR-3 and TR-4 se ries of
transceivers saw few major changes
exte rnally and only what amounted to
upgrades internall y. Also, some bells
and whistles were added a long the
way, such as the noise blanker, op­
tional fi lters, and RIT.

Drake made a 15-year run of this se­
ries before moving on to fully solid
state equipment. and then slipping into
obscurity in the ham radio field.

. ~-.u~u~: ::
'N. ':U N.....................-_....• • •

Photo B. Rear view.

': :z . :" e ::
• J .-. .

Photo C. The top view of rhe inferior. Note
the noise blanker.

skirt) . The 9 MHz sideband filters used
in early TR-4s are four poles and are
enclosed in sealed boxes. The tubular
capacitors used in the radio are white
in color and were manufactured by
CD. No noise blanker control is on the
fro nt panel and there are no provisions
for its installation (no receptacle) on
the chassis.

Late TR-4 transceivers ha ve the T R·
4C style main lun ing knob (I kHz divi­
sions on the dia l), a VFO "in use"
indicator (used in conjunction with a
remote VFO). and some front panel
markings different in color from the
early units. The 9 MHz filters have
eight poles. Internally, the tubular ca­
pacitors are yellow in color and manu­
factured by CDE. There is a noise
blanker control on the front panel and
provisions for its install ation on the
chassis.

As with the TR-3. the TR~4 series
chassis was copper-plated until the
TR-4C came a long. Arter that time. it
was no longer plated.

The TR4CW/RIT was the fi na l
model in the Drake TR series. Appear­
ance-wise. it has the RIT control posi­
tioned in the lower right-hand comer
where the noise blanker control was on
earlier models.Two push switches on the
lower front of the panel turn the RIT and
noise blanker functions on/off.
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• WIRED AND TESTED

T his recommendation is not just
for Drake owners, or even vintage
equipment owners; it applies to all of
us, Start and maintain a logbook for
each major piece of equipment you
own (transmitters. receivers. transceiv­
ers. amplifiers, computers, ctc.). A
single logbook will suffice for all the
small stuff, such as tuners , filters ,
scopes, switching .systerns, and anten-

Maintenance hints

MECHANICAL
-PTO end play needs adjustment
-PTO lubricant dried out
-Vemicr drives wear, dry out, and

become stiff
-Switch and control shafts dry out

and become stiff
-Switch contacts wear out, corrode,

or get dirty
-Dirt, dust, and rust on chassis

Interested in getting a vintage Drake
rig? When purchasing, owning. or using
any older ham gear, take note: Age will
take its tolL Below is a list of several
common age-related problems asSOCI·
ated with Drake equipment:

ELECTRONIC
-Electrolytics dry out (particularly in

power supplies)
-Small parts such as resistors and

ceramic caps fry
-AC line cords need replacing
-Tubes become weak with usc
-Alignmenr is required annually
-Unknown and undocumented modifi-

cations by past owners

APPEARANCE
-Blemishes on case/face plate
-Lost or incorrect screws
-Control knobs missing, damaged,

or discolored
-Front panel spacers missing
-Dial plates scraped or discolored
-Clear plastics are scratched
-Bluc filters wash out

Getting older

-AC-4, DC-4 Power supplies
-FF-I Fixed frequency adapter (two

fixed channels)
-34~PNB Noise blanker

The TR-4C sold for $599.99 in 1972
(less power supply). Here 's how it
compared:

ACCESSORIES
-MMK-3 Mobile mounting kit
-MS-4 Matching speaker
eAC-4, DC-4 Power supplies
-RV-4 Remote VFO (includes five­

inch speaker) and space for AC supply
-34-NB Noise blanker

TRANSMIT
-VOX or P1T on SSB or AM
-Input power: SSB 300 watts PEP
-AM 260 watt" PEP controlled carrier
-c« 260 watts
«Adj ustable pi-ne twork

RECEIVE
«Sensitivity: >112 J.l.V for to dB SIN
-IF selectivity: 2.1 kHz @ 6 dB
03.6 kHl @ 60 dB
-AGC full on receive modes
-Variable with RF gain control
-Fast attack, slow release with noise

pulse suppression
-Diode detector for AM reception

ACCESSORIES
-MMK-3 Mobile mounting kit
-MS-4 Matching speaker
·RV-4C Remote VFO

GENERAL
-All amateur bands 1{}-80 meters in

seven 600 kHz ranges
-500 MHz CW filter on CW models
-Solid state VFO wi th 1 kHz dial

divisions
-RIT (receive incremental tuning) on

CWIRIT model
-Modes: LSB, USB, CW, and AM
-Built-in sidetone and automatic T/R

switching on CW
-30 tubes and semiconductors
-Dirrensions: 5-112 iochcs high, 1()..3/4

inches wide, 14-3/8 inches deep
-Weighr: 16 1bs.

-IF se lectivity: 2. 1 kHz @ 6 dB
03.6 kHz @ 60 dB
-AGe full on receive modes
-Variable with RF gain control
-Fast attack, slow release with noise

pulse suppression
-Diode detector for AM reception

SEAGON COMPA NY

5541 OAKVILLE CENTER

SU ITE 215

ST LOUIS , MO 63129

BIOELECTRIFIER

SEND SASE TO

MF.J-815B

' ....m
SW.

_ _ Wattmeter

FOR MORE INFORMATION

PLANT GROWTH STIMULATOR

• COMPACT SIZE, 45" X 2.25" X 1"

•
When you order, you will receive

8 CD-ROM that Is le51 than 1
week o ld! Clearly, the most
comprehensive and current

CD·ROM available.
HarnCall'Y alloW!!y"" 101",* up ove, 1,512.000 callsi{j~s

Irom all ove, Ihe wo~d. induding nea~y 300 OX call areas.
Ova' 108,000 new and updated International tiSlings. .aill

mprllh lull a~d FREE access 10 0"' lotem el Search SeNice
wilh CO·ROM ,,""chaM. ReQU est whenorOeMp.

The same CD·ROM vrorl<s in DOS. Windows 3,I . and
WIndows 95198, Look. UII ~ams by call , nama, address,

City, sta le, poslal C<>de, coonty, and c""ntry. Viaw and wilIl
pl1olograpl1 s (Iisl included) , edil records 10add new data,
Data asplllYe<l incluoo", callsipn, name, address, dty,
sla te, ZIP, country, counly, license Issue and expi ration
date, binh dale, pre,k>us cal l(s), pteviOUS class, e·mall

address, WWW URL a~dlax number.
'Displays precise latilude, longitude and grid square 10<

almQ$1 every U.S. ""d OX call,
-Calcu lates beam heading and dislan"" from your home

aTH 10 INary caliSign yoolook. up.
·Enhance-d label prinl capab ililies for Windows ,

S..lecr prinler. lonl and print an1 ";,e tabel. LaIJel ";'e,
margins, columns. and ,ows are lUlly conligu rable. A,"o,
supports copy and paste.

Available direC1l)' from B<Jckmaster or through selected
dealers. Same low p<ice 01 $50.00 ""d 55.00 ship-plng U,S "

$8.00 Infernafional. Your sal isfaction guaranteed'
F,ee 800 to'Chnicai SUllpod ' w_ won1lel you la il.

• ADJUSTABLE OUTPUT UP TO
25 VOLTS

• STAINLESS STEEL ELECTRODES

~ '3UCKMASTER ~
61%Jel1e,sen Hlghway- Moneral , VA 23117USA

e·rAall Inlo@buck.com
540894 5777'800 282 ·5628 '540 894·9\41 fax
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Complete inventory for servklng
Amateur, Marine, and Commercial

Communications Equipment.
, Transmitting Tubes & Sockets
• RF Power Transistors
• VHFIUHF RF Power Modules
• l ow Noise RF FEr's
• Bird Electronics Wattmeters
, Doorknob Capacitors
• Chokes • Broadband Transformers

Hints to help

serviced and aligned thei r own equip­
ment-e-hence instructions for this
work were a pan of the manual.

These Drake transceivers, like other
equipment of the time, did not use PLu ,
digi tal systems, electronic switching. or
logic circuits . Everything was ana­
log-very straightforward and easy to
understand from a schematic diagram.

With some good common sense, the
ability to read schematic diagrams and
understand circuitry. and armed with a
minimum of equipment and tools, most
hams should he capable of maintaining
this equipment.

WARNING: Unlike modem solid
slate ham equipment using 12 VOC,
tube equipment uses voltages that can
be considered lethal. Know what you
are doing BEFORE you venture inside
these rigs.

Controls (potentiometers) that sound
noisy (cause crackling to be heard)
should be cleaned chemically. If this
does not correct the problem, the offend­
ing control will require replacement.

Switch contac ts can become inter­
mittent or nonconductive. Use chemi­
cal cleaners to correct the problem or
replace the swi tch. switch wafer, or
individua l contact.

Lubrication can be made easier by
using a medical-type hypodermic sy­
ringe to inject lubricant into hard to
reach and tight areas .

Only use plastic or nylon tools for
alignment work. They will not damage
the fragi le slugs .

Over the years I ha ve found it better
to replace relays than to repa ir them.
Chemical clean ing may help; however,
burnishing them is only very tempo­
rary in effect, with fa ilure assured to
happen agai n.

Pull each tube from its socket, check
the socke t, clean it and the tube 's pins
chemically, and reinsert the tube.

WARNING: Chemical cleaners arc
not friendly to the user or to the environ­
mcnt. Usc only according to directions.

A pri me cause of in termittent prob­
lems is terminal strips which are at­
tached to the chassis with a single
screw, nut and bolt. or rivet. It is a
good idea to go over (he entire rig and
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Owning a vintage Drake

A vintage piece of Drake equipment
is a piece of history. It is also a rugged
unit designed to be used and enjoyed.
Do just that ! Get it on the air and have
a ba ll. Of course , seeing that the rig is
probably 20 to 30 years old. a litt le
care should be taken. No doubt some
servicing will he necessary before you
place the rig on the air, unless you gOI
really luck y and found a top-notch
one. However, at sometime in the fu­
ture you will be servic ing it.

Photo D. Bottom view.

Service your Drake

First and forernost-c-gct a man ual for
the rig (original or copy). An "owner's"
manual will nonnally suffice. as back
when these rigs were built. most hams

nas. Don't use a segmented logbook,
as you will one day have to remove
some of it (when you sell or trade a
piece of equipment). A loose-leaf
binder with dividers, however, would
be quite appropriate .

In these logbooks, enter information
about the equipment, including its his­
tory, source, past owners, price, serial

•
numbers (for insurance purposes), date
of purchase, when it was placed into
service, and other comments. Every
time you perform maintenance , do an
alignment, make a modification, e tc.,
make a logbook entry describing what
work was done. These entries can prove
invaluable as time passes-and you for­
get what you have done to the rig. Re­
verse engineering of past mods is not
fun.

A comple te logbook will also help a
new owner in understanding the equip­
ment and an ything unusual about it
(such as old modifications).



tighten each te rminal s tr ip. If rivets nrc
encounte red. you can d rill them o ut
and replace them w ith nuts and ho lts .
when necessary.

Cases and hardware can he c leaned
using automotive materi als such as

waxes and buffers. Front panel s an:
ano ther story, If the re is significant
damage or wear to the front pan el. you
may ha ve to h ire the \....o rk out. In
many cases it is nearly impossib le for
an individual 10 do the work and get it
to look like new.

Use h in t

With all those vacuum tubes (gfow­
hugs) packed into a re latively small
cabinet. Drake transcei ve rs make great
heaters- a nd they ge t even wanner

when tra nsmi tt ing .
I recommend yo u use a muffi n fan

Seeing Dils & Dahs
connnued from page 30

( from any s tart ing point) mo st o ften
resulted in a se ries o f Ts and Es being
disp layed for 30 seconds or so. und
so metimes required a "hard reset" by

turning the unit off and then on agai n.
Often it seemed that the decoder cou ld
correctly interpret characters. hut
could nut q uite figure out the breaks
between words.

The decoder requi res a ve ry stcudy
signal. so using it to recei ve o ff the air
is di fficult u nle ss you arc tryi ng to
copy a WI A\\' bulleti n or so mething

over the final tubes to provide coo ling .
In the past, I have put rubber feet on the
m ullin fans and just set them on the top
cover. This works and doesn't call for
drill ing: or cutting holes in anything .

Drake compa ny

Drake stil l o ffers factory sup port for
the ir eq uipment, eve n though so me
rigs are over 30 years o ld . For more in­
formation . con tact the R.L. Drake
Company aL (5 13) 746~6990. by FAX
at (513) 7..n -4576 or by E-mail (service

re lated only) at Ihill_ frost@rldrJ.ke.
com ]. T he Drak e list horne page at
lwww.m in .ne t/ %7Ethom/d ra keli s t/
index .html] is the s ing le best so urce
of Drake information that 1have found

on the Internet. The Web page is main­
tained by Thorn LaCnsta K3 11RK Be
sure to visit the section about mod ifica-

sim ilar. consi sting o f perfect code with
a s tro ng sig na l.

But the Velleman Morse Decoder is
ve ry good at o ne applicati on . and that
is in eva luating hand-sen t code . Since I
had a straight key hooked up to my
kcyer, it was simp ly a matter o f switch­
ing over to the key to determine whether
I can send, by hand . Morse code that a
machine can read. T he answer was .. .
yes, with a hit of practice! I thought my
li st was better than that. bu t it didn't take
long to coordinate send ing and reading
so that I co uld adj us t my se nd ing to
what m us t be darned ncar pe rfect
spac ing and speed cunsistcucy,

tions to the various Drake rigs by
Wayne Montague VE3EFJ ; it is ve ry

complete and e xtremely interesting
(you could and should spe nd hours
read ing thi s ). Thom also m aintains the

Drake M ail ing List. which you ca n

learn more about by se nd in g an E­

mail to [drakclist-rcq oc stec baltimorcr rd.

com] with a subject of [help ). The list­
serve r will return a message to you

wi th further instruc tions.
A specia l thanks to Joel Thurtell

K8PSV for the photos used in thi s. a r­

tide . Joel is a specia lly rad io dealer
and o perates The Radio Finder, a Web
site for the buying. tradi ng . and se lling

of tube-type amateur and military ra­
di o eq uipme nt. The address o f The Ra­

dio Finder is [www.radiofi ndcr.com]

or you may co ntact hi m a t I 180 3
Prisci lla. P lymo uth ~1I 4X1 70. Fa

As a traini ng a id for se nd ing, the de­
coder has co nsiderable potential and
could he worth the $89.95 price tag .

Sources:

Vellc man Co mpone nts N.V.
Legcn Hcirweg 33, 8 -9890 Gavere.

Be lgium
+32 (0) 9 3X4.36.11
lwww.vcllcrnan.hc ]

Tech.America
P.O. Box 1981
Ft. Worth TX 76 I0 1- 19XI
(X(HI) 61 3-70XIJ

[www.tccbam.com ]

TH E D I GI TRL P ORT Soc.wh.uurc wc going to do
C'Ollf iIIUt'dJrom page 5 1 10 au rac t youth 10 the ham

rank s? What do kid, do today

Illude. then tel l the program 10 rh ar is s hni la r 10 wha t we
transmit the image. thought was c utti ng-edge when

That works perfectly well. hUI TV was b lack and while? (Oops.
now you will lind two circuits revealed Illy age. ) All righl­
det ailed on the ChmmaPIX Weh let's look OI l when I was a kid
vite that faci litate simultaneous for a minute. 1 had pUI together
uutonunic keying of the trans- a shortwave radio from a kit
ccivcr and transmittal of the (Knight. I th ink-pro ha bly
Image. about $20 worth )and li stened to

I opted 10 build the simpler the most fasci nating signals
circuit. as pictured in Photo A. imagi nable. Ordinary people
to bring one-handed push-hut- were talking 10 each other from
ton operation into the shack. all o ....er the country and some­
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t imes f rom othe r co untries .
They were having fun and I
wanted to be a pan of it.

TOlIav 's vouth are cauet uup in• • <

the Internet. satellite TV. handheld
games.cell phones. pagers and so
rnanv cadecrs and lo\'s thut were• e e •

nearly inconceivable just a few
years had . except for reader; of
" Buck Rogers" comic stri ps.That
is quite a load of technology to
compete with. and I doubt it can
he done by making ham repeater
access availab le to the masses.
.If thai is al l ham radio has to
offer. we lose- big time.

Ask yourself: what holds my
inte rest in ham radio? \\lhy am
I read ing this maga zine" Yo u
know the answe rs. There arc
still frontiers rocxplore via ham
radio that simply arc nol avail­
ublc by purchasing a few toys at
the local electronics discount
empori um and plugging them in.

Those 10 YS arc good and usc­
ful. hut they don ' I make the user
differen t. He cannot c xprcs ..
himself any diffe rently than ev­
eryone else who made the same
purchase. He can' t modify and
improve. There are no contests
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JAN·BOXED ELECTRON TUBES, ..nused :

4CX300A Eimac. us. 6 146W GE, $19,95 101$175

4 C X 50 00J Eimac, $650. 6336B Cetron,~ $30.

4 0 3 2 Raytheon, Ioa4 $28 7360 ECG. $15,00

811A Cetron, $25.00 8295A Eimac . $350.00

AB·1 244 /GRC MAST
K IT, twe l~lI aluminum

.~ alloy on stee l secti ons
__ I - '0::1 fo rm sturdy, yet light_

~::: _ '~1 weight 30 foot 1.7" dia
mast. Kit in·eludes

fi ~e each lowe. and upper s ect io ns, one ea lowe, and
" pper adapter s ections. gin pole swi~el base . 10... ea
36 and 42 ft g..y ropes, fo .. , g ..y stakes, two g uy rings
piuS 2,5 po ..nd sl edge hammer, Part 01 OE-254J
GRC antenna sat ~ 30 Ibs ah. NEW, $139,50

30 FT MAST KIT

PO Box 2748
, • Eugene, Oregon 97402

ElEClI'ONics (800) 338·9058
DTMF: Decoder/Encoder, Display&ASC!I Conversion

lmnsmlner FingerPlinler & Mabile Adaptor
Remote Reloy Controllers & Reloy Boards

Custom OEM Design & Manufocturing
Tel: (541) 687-2118 Fox: (541) 687-2492

Http://wvvw.motron.com/

parts that you missed the firs t time
through, as they come to mind. You' ll
fi nd you can scan the first run through in
a fraction of the time, but without skip­
ping anything. When you arc stopped
you 'll be able to say right where you are
in the book. By the fourth scan of the
book you'll take j ust seconds to cover
every detail of the whole book.

Every couple of months you'll want 10
refresh your recall of the details, so scan
the book again in your mind a couple of
times to get back up to speed. In this
way you'll be able to keep the de tails of
hundreds of books right fresh in your
mind.

Like any muscle or other function of
the body, the more you use your mind,
the more powerful it will get. They say
we're using about 2% of our brains. I sus­
pect that's a serious understatement It' s
probably more like 0.1% of its real poten­
tial. Alas, laziness being what it is, many
(most") of us tend 10 avoid thinking as
much as possible. And exercising, too.
Thus many of us end up doddering, hunch­
backed geezers who haven't thought an
original thought in years.

Spirit Memories

When we are able La contact departed
spirits via psychics, Ouija, tape recorders,
near-death experiences, etc., we find that
the spirits seem to still have all of the
memories they had when they were
alive . If our me mories aren't electrically

NEUER SRY DIE
conunued from page 5

student is, your best bet for learning is
reading books . The trick is to find books
that arc both easy to read and reliable.
I've made a stab at this with my Secret
Guide to Wisdom review of around a
hundred outstanding books. But I keep
asking my readers and listeners to keep
thei r minds peeled for outstanding
books. And I' ve been keeping Barnes &
Noble busy trying 10 get them for me.

Improving Your Memory

You can retain virtually everything
you 've read if you take a little time to re­
fresh your memory. This is a secret tech­
nique that I've never seen mentioned by
anyone, and it is simple.

This is best done with the help of
someone else. Someone with patience.
They 're going to sit down with you and
help you refresh your memory. What
you do, j ust after you 've finished read­
ing a book, is to sit or lie down and get
comfortable. Close your eyes and go
through the book, from beginning to end
in your mind, remembering every detail
you can . Your helper will stop you every
now and then, asking you where you arc
and what you are rememberi ng. Then
you' ll continue scanning the book.
When you get to the end, go back and
start all over again, remembering every
detail from the first scan, and adding other

Photo A. To add to the collection of dedicated cables and little
black boxes , this is my version of the PIT circuit when using the
soundcard for SSTV. The circuit is ami/able fro m the ChromaPlX
site . The size of the box is overkill/or the few components, but it was
what I had on hand and keeps it neat. The computer cable connects
to the serial port . The audio cable connects the soundcard Lineout
to the accessory jack on the hack of the ICOM 735.
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for proficiency-only the day­
to-day repetitive use. Curious
people demand more.

There lies one of the great
secrets. Pique a man's curiosity
and soon there will be no holding
him back. He will move moun­
tains to satisfy his desire to know
and do more. You know there are
hams working at cutting-edge in­
novations for communications
and we have mentioned them and
their wares in this column. Take
a look at the Web sites in Table 1
for some ideas. Look closely at
the TAPR Web site. We hams
have a 101to offer.

If we take advantage of what
is available, usc it frequently,
invite the young peop le in our
Ii ves 10 observe what they can
do, and give a hint where it is
going, we just may convey 10

the up-and-coming generation
that there is something beyond
the horizon. If these things could
be introduced to school groups

and Scouts, the kids just might
take the ball and run. If they do,
they will become the greatest
asset ham radio has. It is up to
us to stim ulate that appetite.

Apology for missing last
month's issue

I had a great project going last
month, but it j ust wouldn' t pan
out. I had worked several days
past deadline time with nothing
to show for it and no backup
plan . I was quite disturbed and
embarrassed by the time I called
in to the 73 office to say I wasn't
making it for November.

I enjoy the feedback from this
column and realize there are faith­
ful readers. If you will accept my
apology, I will attempt to not let
that happen in the future. And
please keep those cards and let­
ters (E-mail responses are very
appropriate) coming.You give me
a lot of great ideas.

If yo u have que stio ns or
comments about this co lumn,
E-mail me at Uheller@sierra.
ne t] and/or CompuServe

L72 130, 1352 j. I wil l glad ly
share what I know or fi nd a re­
source for you , For now, 73,
Jack KB7NO. fa



because you haven't read very
much about it. There arc sev­
eral books reviewed in my Se­
cret Guide to Wisdom which
will help fill in this neglected
part of your education .

Sunday school teaches you
about heaven. bUI the "real
world" leaches that when you
die, that 's it. and never mind
all that Bible baloney,

I' \'C told this story before.
but knowing how ..hort your
memory b . I'll repeal it. It
has to do with how I disccv­
crcd a book that I recommend
anyone read \\ ho wants to
know about death. It's a great
book for comforting someone
with a recent loss.

:'Ioly mother had always
been sensitive to thing.... U~­

ing a Ouija board, she found
out that her uncle would be
returning from France after
WWL and was able to de­
scri be his cabin and exactly
when he would land and call.
One ti me, when I was in the
middle of the most upsetti ng
moment of my life, she called
and asked wha t was wrong.
That was the only ti me she
ever did that .

One day, a couple of years
afte r her mother, Netta , had
died, mother was washing the
dishes and one of the clastic
straps holding her stretch
pants down suddenly broke.
She thought, "Oh. darn ! I'm
going to have to drive down
10 Littleton anti get a new
clastic ."

When she finished the
dishes she sat down to rest
and read a little. But it was
kind of mol. so she decided
to go out to the barn and sec
if she could fi nd a shawl in
Nella 's clothes trunk. She
dug dow n into the trunk and
found the shawl. When she
..hook it out. an elastic strap
fe ll to the floor. "Hrnm." she
said. "Ncua. arc you trying to
tell me something'!"

She went back to the house
and sat down again to read.
But none of the maga/-i nes
looked interesting. She sud­
denly got the notion to go
back out to the bam and pick
out a book at random from
the old books in one of the
cow stalls . These were tlooks
from her fathl'r-in-Iaw's e~­

tale which had been moved to
Ihe bam and just left there.

Do you bel ieve in re incar­
nation and our having past
live.. '! My first introduction to
past lives surprised me. Oh.
I' d read a lillie about 'er n,
and then there was the fa­
mous Bride)' Murphy case,
but that. I thought. had been
explained away. Then one day
I was regressing a patient un­
der hypn osis. trying to find
the root of a problem that had
been making his life miser­
able. We went back and re­
lived se veral relevant earlier
traumas. removing their im­
pact on his life for him. Then
I asked him to go to an earlier
event which was connected to
his problem and suddenly he
was telling me about some­
thing which had happened in
an earlier life,

I didn't know if it was real
or not. so I had him relive the
traumatic even t just as if it
were one from his present life.
and he was never bothered by
this problem again . Hmm . It
didn't make any difference to
me whether it was real as long
as dcconditioning the trauma
did the job,

After severa l more patients
had flipped into past lives. and
more often. past traumatic
deaths . the reality thai these
weren ' t just the mind's way
of handling a current life
painful event. but were some
sort of p'I...1 life memories, I
began 10 help my patients ex­
plore and remember more of
their past lives. I fou nd that
they c"lOki recall p..eople. plcccs.
and events with a remarkable
degree of detail and that these
memories could be tied to
hi...torical records.

That reality took some get­
ting u...t.'t1 In, The ramifica­
tions look even more getting
used to, and got me 10 ques­
tioning the accepted beliefs in
Heaven, Hell. God, Satan, and
Ml on. It got me 10 reading to
sec what olher people had
di ...m vered or Ihought.

If you don't believe in pasl
live... and reincarnation, it' ...

Serend ipity

cnts and how their children
turn out. The N(' II'HI'eek edi­
tors apparently read The Nell'
Yorker, because the Scptcm­
bcr 7th issue had the report as
the COVl'r feature.

Child Psychology

maps. This strongly affects
plants.

In New Hampshire, Ver mont
and upstate New York we're
seeing a migration of moose
coming down from Canada. so
perhaps Robert Felix is right in
his predictions in his book,
Not By Fire. Bill 8y Ice. So
much for global warming, cb?

American researchers at
the South Pole, who have
been keeping accurate records
for OWl' .to years, reported
that July 1997 was the coldest
month on record.

Yes, I know about the Ant­
arctic ice pack starting to
melt and a lump the size of
Connecticut calving off. So
what"s really going on here '?
Come on. fellas. you can't
have it roth ways. Are we go­
ing to need heavier parkas or
more bathing suits and sun
screen?

Ice Age?

It's been a while since I
pushed you to subscribe 10
The Nell' Yorker, so I can un­
dcrstand if you missed the
great article in the August
17th issue about child bchav­
lor. Too bad. for it ',','as an
amazing article.

It turns o ut that child psy­
chologists and behavior ex­
pens have had it wrong about
the infl uence that paren ts have
on the development of their
children, It seems, on the nUT­
IUn~ side, thai parents have far
less of an impac t on their

Looking at the lernpl'fa ture ki ds' behavior than do their
da ta aeross the northern tier peers. Kids don' t want 10 be
states from washington to like adults. they want 10 be
North Dakota. hempcraturcs like other kids. So they dress
si nce 19-m have fallen lower like the other kids . talk like
now than they were in IS90, the other kids, and act like the
when they had the Little lee other kids.
Age. This agree... with the It 's pertinent that the kids
similar dcx hnc in temperature of recent immigrants almost
since 1940 in every Seen- never retain their parents' ac­
dinavia country, also with ris- cents. And that the children
ing prccipinuion. This agrees of deaf parents learn how to
with the dcrelining tempera- ...peak as well as those with
tures reported by satellitc:'. normal parents. It also turns
and balloon radiosnnde data. OUI that it doesn 't make any­
It also agrees with Ir..'e ring \\ here near as much diller­
data from western and south- ence a.-. supposed if Ihere is
em US and Europe, with the one parent or two.
temperature high around 1940. This goes counter to Freud

The US Dept. of Agricul- and the teaching... of profe...­
ture Plant Hardinl'ss lime sional psychotherapists, but
:'Iofap .-.hows a S{lut hl'rn delle('- is in line with the re...ults of
tion of one lOne or 10°F be- recent research aimed at find­
tween their 1960 and 1990 ing correlations between par­
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memoncs.
We rna)' be doing well with

nul' electronic technology. bUI
when it comes to conscious­
ness, we're ...till in the Middle
Ages. We know plants can
commur ncatc with each other.
and with us. We know we can
also communicate with any
living thing. but we have few
clues as to him' it works, Wc
know our cells arc able 10 stay
in instant communicurion with
us, no matter how far removed .
Again, no cl ue as to how,

There arc still powerful bur ­
riel'S preventing research into
this area , Barrier... Ill' disbc­
lie f. kept in place by a refusal
to look at the data. Barriers of
a lack of funding, After all.
even if it's all trwc. where arc
the bucks to he made from
funding consciousness studies?

or chemical ly stored in our
brains, but in some other me­
dium which we don't yet
understand, that could help
expla in how we can have
unlimited memory storage.

This isn' t exactly a new
idea - I wro te about thi s at
least 30 years ago. But. you
know. in spire o f the many
books I've read on the brain
and the mind. I don't recall
anyone el se proposing such a
comrov er... ial concept. But
that might help explain why
people who have IIl...1 large
parts of the brains in acci­
dents still have all of their
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expenditure for his experiment, those on
"the other side" arranged in some way
for her to gel a well-paying lecture tour.

How much of what we think of as seren­
dipity actually has been organized by those
on "the other side"? There are a couple of
books reviewed in my Guide to Books
which cite so me incredihle "coinci­
dences ." Thing s which ha ve no logical
explanation.

Reports from "the other side" try to
explain to us that time is different there.
It isn't linear as we experience it, so
they're somehow able to arrange things
so they'll happen in our lime stream for
us. Our past , present and future are j ust
another dimension for them - which
puts a different aspect on our birth and
death.

When something serendipitous hap­
pens, try not to ignore it. Follo w it up
and take advantage of the serendipity.

The Raw Factor;

Here I go. talking about health again.
Well. I keep seeing that long list of Si ­
lent Key awards in QSTevery month and
I' m now convinced that virtually every
one of those guys would still be alive
and polluting o ur bands with vacuous
nonsense if o nly I'd managed to get
through to them.

Thi s conviction was reinforced by the
arrival o f a book from two of the authors
of Nature 's First LAw: The Raw-Food
Din . Having already been convinced of
the power of raw food to cure almost
anything by Dr. Bruno Comby and his
Maximize Immunity, plus the wri tings o f
Dr. Henry Beier, this new book just fur­
ther reinforced my conviction. Plus, the
whole concept makes perfect sense. I
like it when theories make sense.

What all these experts arc saying is
that if you change to eating all raw food
you're going to get over any illnesses
you have. You won't get any new ill­
nesses. And you' ll be able to live in ex-
cellent health to 120 and even 150 years.

How come? Just think about it. Our
bod ies were developed millions o f years
ago when all everyone ate was raw food.
It wasn 't until we invented cooking that
we began to get sick and die early.

Dr. Comby has been rescuing his pa­
tients from ncar death due to cancer,
AIDS, and so forth. j ust by changing their
diet to all raw food. The Nature s l o w
guys have a similar string of successes.

This is a tough change to consider.
Sure, there 's lots (If raw food available.
But darned few restaurants serve much,
so if you go out to cat very often you are
go ing to have a major problem.

Eating bananas, oranges, apples.
grapes. melons. grapefrui t. cherries, and
so on is easy. Raw vegetables are more of
a problem. Salads are easy. I' ve been
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She picked out a book with no title
showing on the spine and went back to
the house 10 read. The book turned out to
he a 1920 book, Neither Dead Nor
Sleeping, by Mae Sewall , with an intro­
duction by Booth Tarkington . The story it
told gave my mother the answer to her
question.

Mae Sewall , who was a world famous
woman of her time in the woman's rights
field, told about how her husband, after
he 'd died, contacted her to help her find
several missing papers she needed. He
then went on to set up a communications
system and d id experiments with his
friend o n the other side, the piani st Artur
Rubenstein. It's a fascinating story and
one of the best I've found ahout communi­
cating with the dead. But it's obviously
long out of print.

A few years ago I attended a lecture
by Dr. Hal Huggins, the denti st who has
been fighting the ADA over the use of
amalgam fillings . I read his book, It 's All
In Your Head, and included it in my
Guide to Books. Huggins had proven that
the mercury from o ur fill ings was poi­
soning us. Then I found Dr. Judd's Good
Teeth , Birth to Death, which also damned
mercury and the illnesses it causes.

The next step was when I was being
interv iewed by Art Bell on his talk sho w
a couple years ago and I poi nted out that
good health depends a good deal o n o ur
not poisoning our bodies with stuff like
mercury. Art got all upset. His dentist
had assured him that amalgam fillings
were harmless and he believed her. Ser­
endipity stepped in when two dentists
called the show, both confirming what I
was saying.

More serendipity when a book arrived
in the mail from Dr. Lydia Bronte, The
Mercury In Your Mouth. This, too, im­
mediately was added to my Guide 10

Books. I sent Lydia a copy of my Guide
to Books and she called to say thai some­
one sure ought to get busy and reprint
some of the seriously out of print books
I'd reviewed. I agreed , but said I just
didn 't have the time. Further, if I both
recommended a hook and sold it, that
would be a conflict of interest. She said
okay, she'd do it. which book would I
recommend to start with. I looked
through my Guide and decided the
Sewall book would be the one which
might do the most good for people.

I sent her a copy. she had it set in type.
and printed up a short run to see how
much interest there might be. When it's
finished being bound it' ll be $ 15, plus
$3 sib, from Q uick silver Press, 10 E.
87th , NYC 101 28. I guarantee that this
is a book that you' ll treasure. plus be buy­
ing copies for any fri ends who have suf­
fered a loss.

In the Sewall book. every time Artur
Rubenstein needed her to make a major



I' ve teen promised an
uncook book that'H explai n
how I can enjoy raw potatoes.
beets. on ions. and other such
vegetables. I' ve always pre­
ferred my coo ked vcggies III
dente. '0 now 1" 11 change 10

super III dente.
If you' re game 10 ex pose

yourself 10 a powerful po ­
lemic - verbal overkill on
the subjec t - invest $ 15.
plus $3 s/h. for a copy of TIle
RlI ll' Food Diet. sent 10

Xnturev First Law. Bo x
9£X}202. San Diego CA 921 90.
or call XOO-205-2350. If yo u
can read thi s hook and not
change yo ur diet. you' VI.' got
more res istance 10 common
sense than I.

eating a big bowl o f sa lad fo r
both lunch and d inner fo r a
long time now. Spinach. heel
greens. watercress. bean. do­
ver and alfal fa sprouts. with a
few ra isins make a great
salad.

I' ve found that when I chop
up raw broccoli . cauliflower
and carro ts tha t the mi xture,
with a lill ie coleslaw sauce on
it. is fine. Raw cabbage with
the sa uce o n it is good . 10 0 .

RUI after han : eaten cooked
fond for a life time. if.. di ffi ­
cult to j ust ..top. You see.
there 's thi.. li llie Chinese res­
taurant in Hillsboro with a
fabulous buffet lunch. Sigh.
And a slice o f pizzu now ami
then? The ads lor the Taco
Bell pocket sandwiches looked
so inviti ng on TV, but when S mall Uiz
we tried a couple one even ing.
what we got lo oked nothi ng New small businesses arc
like the ads. Ugh. Those big thriving in Europe . helping 10
overstuffed T V sandwic hes reduce their se rious uncm­
had very little in the m whe n ploymcrn situation. and bring­
the real world struck. The ing new life to their economics.
only thing that was the same While the large busincs..cs
was the price. have been CUlling payroll .. by

Instead o f a 1'lI.l\\'1 o f hot cc- 4'7t a year. these new small
real for breakfas t, 1I0 W I' m businesses havc been add ing
eat ing three bananas or three employees at the ra te of I fl (lf,.
oranges. For lu nch a tomato. I wish I had the time to or­
a hig ho wl of salad . and a gunizc a lecture tour of Eu­
bow I o f chopped raw \'Cggie,. rope. incl uding visits to thei r
Di nner is about the same a... head.. of stale, ';0 I could ex­
lunch. But She rry stil l wants pla in the be nefi ts o f se ll ing
10 go out and cal. There isn't up Illy new sty le o f busi ness
an v wav to cct her to cat raw incubators . I' ve written about• • <
sluff. O r even fruit or vcg- this in my past editorials. and
erables. for that maile r. I' ll my syste m is explained in de­
bet I'll hav e the same success tai l in my hook 2.J Way.i to
with you. Sigh. You'd rather improve State Government
die than change yo ur diet. So (S5). This tells how business
who wants to live 10 15 0 any- incubators can he SCi up in
wa y? l\.l y hl' l is that yo u' lI any tow n whkh will hel p
cOllt inue 10 cat whal lastes fund and guide Ihe growlh o f
good and go In Ihe dlll·tor for new small businesses .
repairs when your I'lI.xJy start.. Large hu sinesses arc mo v·
breaking do wn -lUrning Ihe ing Iheir manufacluring to the
re ..po nsibi lit) o\'er 10 him, Icast expensive l.:ounlries and

Whe n yo u go raw you'l l replal.: ing muchof their middlc
find that you can ca t a ll yo u management with informatilln
want and your hig fat gUI will ")istCllls (a.k.a. computers). so
gmdually go away, rcplal.:l't1 hy we can' l look for j ob growlh
mu""les. You' II aUlomatically there for either hlue or white
get down to your normal collar workers . Worse. large
body weig h!. Stun' likl"Nhma. husinesses tend 10 he prcda­
arthritis. J i,thl'tes. alle rg ies. tory. loo king always for growth
and so o n wi ll blow away. hy swallow ing up smatler husi·
You'lI finJ yo ur body re hu i ld~ nesscs. and to have the poli tkal
ing ilst.'l f. and you·]] he full o f clout to gc t away with almosl
energy and enthusiasm. Or yo u anything Ihey wanl.
can mntinue your prc~nl slide The heahh of any coulllry
into Ihe ohils and a Si lelll Key increas ingly is dependent on
Iisl ing . the growth of enlreprencuria l
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businc......ses - and my incubator
system makes the ir successful
sta rtup simple,

Our states and other coun­
tries could do worse (and will)
than sci as ide a fund fo r busi­
ness incubato rs to draw on.
It wou ld he a profit-maki ng
no-lose fund and wo uld result
in more jobs and increased
bu siness revenues.

FUl1 n~· Coincidence

A number o f -ciemi..h have
been clai ming thai nuclear
bomb tests. even when under­
ground . can have some long
rang e effec ts. In mid-May In­
dia tested li ve nukes . A few
days later a killer heat wave
hit Indi a and Pakistan. killi ng
scores. A few day.. later the
high prcss~rc blockage of
winds over India brought mas­
sive floodi ng 10 China, killing
12K.

The next day Pakistan
tested th e nukes . T he dav a f­
ter that 366 died from the
most devastating hea t wave
tha t had hi t Ind ia in years.
And the day after tha t an
eart hquake hit nearby Af­
ghanistan. kill ing 1.50U. T he
next day another heat wave
hit India. killi ng 100 more.

Four days later the heal
waves in Ind ia and Pakistan
had killed over 1,300 people .
The same day tornadoes hit
a ll across the USA. incl uding
one in Antrim :\H. j ust a
couple miles from .... he re I
live.

A week later the l ndia/Pa­
kistan heal dea th loll was up
to 2.500 , with stil l more
llnoding in China.

In some way the glohal
weather pallems seem 10 have
Ot.--cn aITeclt..'d by the nuclear
test.;, So mw:h fo r me'>slIl "o
wilh ~10ther ~a1ure .

IIcadstart

TIle govemor n f!\"ew Hamp­
shire has been pu..hing hard 10

hawaII :-': H schools start
wilh kindergarten when kids
arc live years old. She was
pushing thi s agenda when she
and I were on Ihe Econo mic
Developmenl Commi ssion
Etfucalion Subcomminee a
few years ago. and she was
as impervi ous to fac '" the n
as she is now. Her mind is

made up and fac ts arc o nly a
nuisance.

As T homas Sowell says.
" It's amazing how much time
and ingenu ity people will put
in to defend ing some idea that
they never bo thered 10 think
through at the outset."

Hcad start was supposed III
give disad vantaged kids a bet­
tcr chance of getti ng an educa­
ti on. With 2000 agencies and
36.000 clas..rooms. it' s been
an cxpc n..ivc ex periment . T he
long-term effects of Headstan
have been carefully rcsccrcbed.
They found no long-lasting cf­
fccts on IQ. teen pregnancy,
we ifare , crime. late r ceo­
nomic sucress. etc. T he only
people who benefi ted we re
the Hcad-aan employees and
admi nistnuors.

When rbc National Researc h
Counci l of the National Acad­
emy of Scie nces reviewed cv­
cry po st-secondary training
program o f the la..t 10 years
they found tha t none of the
program, worked. Billions of
your money have been wasted.

More Hcudstnrt programs'!
More soci a l spend ing '! I sure
ho pe yo u' ll do your best to
stop these wastes o f money,

The Swedish, whose stu­
dents outperform ours by a
wide margin. don' t start school
until they arc seven years old.

Nu rsing Homes

Did you ho ther to read
some of the horror stories in
the new, med ia ci ting recent
.. tudic.. o f nursing homes? It
makes grim read ing. wit h
heati ng , maln utrition . dehy­
drati nn and nl>gleel heing
more the rule than the ex('ep­
tion. The nursing home in·
dustT)' is ptmwfu l and seems
to have l.:on lml o\'cr the state
o\'e rsl--crs. according to a Time
magazine Aug. 3nJ issue report
0 11 Califo rnia homes. What
Ihey fou nd wa.. j ust aw fu l.
Yel that's where a high per·
centage of you arc headed un­
less \ 'OU chan!:!e vour die!.- - .
Indians

The Indians have hee n do­
ing well hy se ll ing up ca..inos
o n Ihe ir reservalion ... I' m see·
ing more and more ads on TV
by Ihe..c casi no" so ifs obvi·
{lusly a thriving husiness, Take
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sound veee from thei, camcorclar. juS! lika tlroadeasl, to eeer
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It ' s my fault . I haven' t been ragging
you lately 10 subscribe to The New
Yorker so you would n't miss the out­
standing articles they manage to come
up with . Like the o ne in the October
12th issue, The Missiles of August, sub­
titled, "The Annals of National Sec u­
rity." It had to do with the miss ile attack,
j ust three days after C linton's grand jury
testimony about his alTair with Monica
Lewinsky. o n the pharmaceutical factory
in Sudan. The attack was claimed to be
in retaliation for the truck bombings o f
the American embassies in Kenya and
Tanzania,

The article q uoted American business­
man Bobby M ay, who was in Khartoum
at the time of the attack. He was ve ry
surprised because he and Bishop
Brookings (from Nashville) had just vis­
ited the factory a few days before and
had been shown every part of the opera­
tion . The place was a showplace, where
kids routinely toured the plant, and not,
as the White House spokesman claimed. a
heavily guarded chemical factory.

The net result o f the use of $60 million
o f Tomahawk missiles was the destruc­
tion of a badly needed pharmaceutical
factory in Khartoum, a mess in Afg hani ­
stan, no one im portant killed, and an
enormous buildu p of resentment through
the whole Arab world. Well, it did keep
Monica out o f the headlines for a few
days, so perhaps the W hite House strate­
gists felt il was worth the expense.

By the way, as you read the article,
yo u'll see that the Joint Chiefs were not
consulted before the attack. You' ll also
probably not be particularly surprised thal
the intelligence reports which were cited
by the White House as an excuse for the
attack were o f the usual low grade in
accuracy.

A propos , I' m enjoying a di scounted
book ($8) pub lished by Barnes & Noble,
Senseless Secrets, by Lt. Col. Michael
Lanning - subtitled, 'The Failures o f US
Military Intelligence from George Wa.~h­

ington to the Present." You no doubt have
suspected that, being government agen­
cies, our intelligence departments were
probably bungling almost everything
they've been doing. What I doubt you've
suspected is the extremes that this bun­
gling has o ften reached. Pester B&N and
spend the $8. You're going 10 be highlight­
ing the hell out o f the book and reading
sections to anyone who will listen. The
author said he 'd spent several years as an

and I' ve been involved with a lot of dif­
ferent businesses. The English literature
classes were a huge waste of time. And
so it went. Humbug!

Wa~ing the Dog

A review of a book by Fred Holden
had this qu ote: "Our system o f education
teaches j ust about everything except the
three things that matter most - How to
make a Ji ving, ho w to live, and how to un­
derstand life, especially in areas of eco­
nomics and politics ."

Since, if our schools did teach these ba­
sic concepts. our country and our lives
might be vastly different, I wonder if the
neglect of these subj ects is entirely acci­
dental. These are exactly the things I've
been writing about, but I sho uld be writ­
ing for kids instead o f old people whose
minds are so closed that the light of
reason is unable to penetrate the gloom.
Well, I may be exaggerating, but that 's the
impression I get much of the time.

As far as living successfully and mak­
ing a good living arc concerned, around
90% o f the stuff that is "taught" in high
school and 100% of college is a waste of
time. That was my experience, and things
were supposedly a whole lot better those
days than now.

Most o f what I was taught in science
classes has subsequent ly been proven
wrong . Most of the math I suffered
throu gh has never been of any real usc,

the Poxwood Casi no in Connecticut Less
lhan 15 years ago there were only three
people living on the reservation. Now
they've got gaming revenues ofover a bil­
lion dollars and the tribe has expanded to
260.

The Indians arc complai ning that the
Europeans came in with higher technol­
ogy and look thei r country away. Well,
they're right, that 's what happened . B ut
the same thing has been happening all
through history. The gu ys with the big­
ger and better clubs win and take over.
The Jews did it when they pushed the
Arabs aside and formed Israel. Israel
then took the West Bank away from Jordan
with their army; they ' ve kept it. and don 't
seem to be much interested in giving it
back.

It was their higher technology that al­
lowed the European countries to take
over most ofAfrica and big Jumps ofAsia.
Through massive mismanagement they've
managed to lose most of it. They did the
same thing in the Caribbean, with En­
gland controlling most bf the islands, the
French a few, and the Dutch a few. Spain
~a~ doing fine un til the US shoved 'em
out.

All the people who are begging for
peace should take a good long look at
history and see if they can find any in­
stance where might didn't make right.
When you lay your weapons down you
are doing it to grab for a yoke to wear.
And today, technology is providing us
with the bigger club.

Schools
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The HF hands in A ugu st and between 1000 and 2 ()()(1+ mile s

September were qui te good at are like ly as well .

times. with OX rolling: in on trc-
15-17 m e ters and east around midnight. and Don't forget to wo rk the dark-

qucncies in the hands between
to o the r d irec tions just be fore ne.H path (±30 minute s around

40 and 10 meters. A t onc point
World wide DX possible during dawn . Daytime short skip to 500 local sunset I.the solar fl ux rose to 176--thc

highcst I've seen it sinec Cyc lc
daylight hours. peaki ng toward miles and nighttime openi ngs to C hec k the hand s ubove and

22--w hic h is ;\ good sign. but
Europe and the cast in early morn- 2000 mi lcs or so. be low the suggested o nes for
ing. toward the southern herni- possi ble DX surprt scs. It's of-

req uires a word of cautio n.
sphere m the afte rnoon. a nd 160 m e te rs ten a good idea to park your rc-

Cycle 23 is likely to provide
toward the west. South Pacific celvcr on a see ming ly unused

the lo west peak solar nux val ue and A ustra lasi a in the lute after- DX possible d uring e a rl y frequency and j ust wai t. A O X
o f lhe last few eye !cs. One fore- no on, wit h daytime short skip evening and hours of darkncss . station is very likel y to pop up
caster predicts thatthe pcuk wil l from l()()() 10 over 2000 mile s. No d aytime short skip. hut ex - before anyone else hears him,
occur in I l}l}l). which I believe

ce tlcru po svibili tie s at ni gh t and ~'ou ' ;1Il snag a good catch .
is a year or two early, if every- 20-30 m eters from 500 10 about ISOO miles. 73. W IX UI7, fl]
thing proceeds normally. B ut
nothing aboutCycle 13 has been Openings to Europe and the

" normal : ' so it' s poss ih le he east during la te afternoon hours .

could he right. We' II J USI have wit h the bands remaining o pen EASTERN UNITED STATES TO:
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tion you need to know if you nre go­
ing on to lea rn the code at 13 wpm or
20 wpm . 55 (T5 l
Code Tal~ {T ljJ . Once you knew the
code for the letters (T5) you call go
immediately to copying 13 wpm code
(using III) sys tem). This should only
lake two or three days. \5 (T 13)
C ode Tape (T20): S tnrt right out at
20 wpm and maste r it in a weekend
for vour Extra Class license. S5 (1'20 )
Cnde Tape 11'25): Same deal. It
doesn't rake any longer to handle 2:i
\\- pm as it does O. Or use the AR RL
system & take six momhs.S5 1T25 1
\ \'a)ne Talks at Da)ton: Thi s is a 9().

mioute tape o f the talk I' d haw giv en
at the Dayton, if invited. S:i IW I )
Wa) lI l" Talks at Tampa : Th is is lhe
ta lk I gave a t the Tampa G lobal Set­
ences conference I CO\ er cojd fusion.
amate ur radi o. health. boo ks )'OU
should read. and won. S:i (\\'21
Stuff I d idn ' t .. rile, b ut l OU need;
-" ."- SA \l n one d Ame rica : Rene
males an air- tig ht case that :".IASA
faked the :\l oo n landings, Th is hook
'" iII convince 1" en you. S25 ( RI )
Last Skep t ic of Sci ence : This is
Rent's hook VI here he dehun ks it

bunch of accepled scil'nufic t>e lids ­
such as tho;: ice age.., the Ea rth being
a magnet. (he !\'foon causing Ihl' tides,
and etc. S25 1R21
Ekml"ntal EnerR." SUh\cript ion : I
predict this i> go ing 10 Ilo;: Ihe largest
industr)' in the world in abo ut 20-30
years. Thc)' laughed al me whcn I pre ·
dicted the per,onal computer gro wth
in 1975. PCs are now the third larg­
eSl mdu, rry in the world. The ('!c'men­
tal energy ground nom is sli ll wide
open. but tho;: n that might Illean giv.
ing up watching ha ll games <l nd lalk
show, Oil the boob lube. $30 fol' , i'
issues. (EE) , A sample is,ue is $ 10.
T hn 'e Ga ll ll Talks: A prize-winning
teachO;:r ellpbins what' s wrong wilh
Anll' rican schoo ls and why ou r kid ,
ar e nOl bei ng o;: d uc ed "" hy a re
Swo;:dlV h YlllIng, ters , ho , tan ,.,:huo l
at 7 ycars of age . leaving our kid.. in
tho;: dust ? Our kids aro;: io....ntion..lIy
hcing dumbt"d down by our schou l
,ystem - tho;: Iea, ( effective and most
ell P'Cnsiw in the world. S5 (K)

,.. ,..7U.t.,-

Radio Bookshop
70 Hancock Road, Pco lc rboroug h , ~H 03458

Silu 'r Wire : with 1"0 3" pieces of
heavy pure , ih er wire ... three 9V bat­
teries )'O U can make a thousand dol­
lars .... orth o f silve r colloid, Wh' lt do
you do with i l ~ It docs what the ami­
Hones do. but germs can't adapt to
it. Use it to gel rid o f germs 011 food.
for ski n fungus, warts, and even to
drink. Read SOl O(' books on tlto: uses of
vib er collojd. it's like mallie, SI S 1'1-' I
ClaS\it'1I1'I usit' G uide: A hst of 100
CDs \\- hich will pro, ide you with an
outvtanding co llection of the finest
c1a"ical music ever w rit ten. This is
.... hat )'OU need to help lOU reduce
s tresv. C lassical music also raises
youngsters" IQs. hel ps plants grow
faster. and will make ) 'OU hea lthier
JlN \\-ait'll )OII bear someofGnt....:ha!k·s
fabu lous music ! S:i lZl
Rl-print \ of \1) FAituriah fn 'm 73.
(; rr.l l :iO of m)' bevI non--ham oriented
editorials fm m before 1997. S:i (Fl
Gris l II : :i0 more choice non-ha m
editorials fmm before 1997. S:i IG )
1'J97 F:d itoria l\ : 2.fOpages. 216 ed i­
to ria ls di scussing hea hh. ideas for
new husinesses, ellcit ing ne.... boo ks
I' , 'c disco v'ered, ways 10 cure our
co untry 's more , n ious pro b lems ,
ni ght 800, th.· Ok1;lhoma City hom h­
ing, more !\'loolilltadnl's", and \0 on.
In Ihro;:c $5 volumes , S I:i (0)

19'JR J lln· ,\u~ Edi tnr iOl ls: I SII pages
in (..... 0 S:i volulIle>, Bringing you up
10 dale, S IU (I' )

lIum-to-lIulIl : 4 .~ of my ham-ori ­
enled edilorials. The, t" will help you
botH: up on ham hi .. lory. Greal stuff
for ham d llh ncw, leller filler. Yt'" of
cour.\C lhesc ..re cOlllrow rsial. $:i (Q )

$ 1 'filli"n SH It's Vill l'lI : Il ow 10 g~n ·

ewte ex tra mill ion in sa les usin g PH.
T his will be one Ilf the Ilo;:st inwsl­
ment, your Ilusine,s ever matle. 543 lV )

Onl' Hour C\V : Using this sneaky
me thod even Y<>I/ can leaw lhe \ lorve
Code in one huur anll pass that dumb
5wpm Tech·Plu, h;\m tes t. S5 . lC \\')
COOl' Tapt' (T51: Thi.s 1,lre "ill to;:ach
)'OU the k uers . numbers and pUIIClUa-

("h) -Slate-Zip _

t""""~' ..... 1.lI"n .,.. .:up)'~ -.I mort tu'i.\ .._ On"" tuUI .... 5 ~ ..,. '. t:s.s.t<'u.
USS,--=c-:c-C-_ _

FoR1". mJen : 5 10 "" '''If''''l' IIlliJll'inl!. I.unI .......... '>.ol oimwI . ill 00Sl. maio: a ,.. 01 ,.....
,.,Ik,. 4 ..«t. b deh...., "1O:J'l fun.... dIooooc~ ..~ try 10td ",,:..onb> >lJipp:d III a doll·... [lOo.

Radio Bookshop
1__-

rome r atavtrophe which will virtually
wipe us a ll out are ng tn, we 're in
trouble. In this book I explain about
the vario us disaster scenarios. from
Nostradamus, who says the poles will
soon shift. wiping out 97'k of man ­
kind. to Sai Ba ba. who has recently
... amed his followers to get out of Ja­
pan and A u-aralia before Decem ber
6 th Ihis year. The worst part of the..e
predictions is the accuracy record of
some of lhe experts. Will it be a pole
shifl, a nt:\\- ice age. a masvive solar
Flare. a come r or as teroid. or even
Y2K ~ I'm gell ing read)'. how aoom
you? 5 IE)
\\"3) ne's Su bmarine Adve ntures in
WWII : Yes. I spent from 1943- ICJ.l:i
on a submari ne. right in the middle
of the war with Japan. We almost got
sunk several tunes. and twice I was
in the right place a t the righ t time to
save the boat. Wha'-s il really like 10

be d... pth charged~ Alld what's the
dail)' life ahoa rd a submarine l i ke~

There ;ITo;: some w I)' funn)' s tories. If
you're no;:ar ,\ lobile. please visit lhe
Drum. S:i {S )
Impm\ inKShil l' G o, 'er umenl : Here
are 24 ways that almosl any state gov­
ernme nt can c ut ellpen>es eno r ·
1II0u, ly. while providmg far hcller ser­
\' ices. I O;:llp lain how any governmem
t->ureau or departmem can he gOlll'n
to r ul ils expenses by at leaSl :i0% in
Ihree Yt"ars ;md do it coo pO;:ralrvely
and enth usia, tiL' ally I explain how, by
appl ying a n~w t ~ehno l ogy, tho;: s late
L' an make il pOSSible 10 provide all
lI ~ eded sl'Tvices without hav ing 10
levy 1m \" laxes .11 all ' Read lhe book.
run for your legislat ure, and let's ge t
t-> usy making this coumry work like
ils foundo;: rs wanted it to. O<:>n ' t leav'e
this for " someone else" to do. S:i (LJ
Tr a ni Hiarics: You can travel amaz­
ingl y mex pellsh ely - once }OUknow
the ropes.Enjoy Shen)' and my bllll­
go;: t " isil\ 10 Europe. Russia. and a
hunch o f olhe r intereSling places.
Ho w a bout a fir st d a ss n ighl to
Munich, a remed Audi. driv'ing to visit
Vio;: nna. Krakow in Poland (and the
famous salt rnino;:s l. Prague. bacl. to
~ lunich. and lhe first class f1i gh( home
for 11'.0 . all for under 51.000. Yes.
\\- ho;:n ) 'OU kno\\- ho.... you can 1r.I\ 'e!

iO('\pensive l)', and \lill slay in firs t
dass hoIeis. S:i IT)

Wu)nr's Carih hea n .-\d \ e nt u r l's:
More budget tra" d slories - \\- here I
vivit tho;: hams and scuba di\ e most of
the islands o f the Caribt>ean, Lil.e the
sp..'Cial U at fare " hieh al lowed us to
\isil I I rounuies in 2 1days. Wilh me
d iv'ing all bUI one of the islands.
Guaddoupe. where the halJLSkept me
so buS)' with panies I didn' t have lime
to div'e . S:i (U)

Here a re sUllie nT the hnok~ ' ....aj ne
has wj-ltten . Sume ca n ch.m~l· your
nre , if you'H jet them, If t he idea of
beinji: hea lthy, \\('allh)' and "iw i,
of interest to you, ..tart rl'adi nl:: . Ye<;,
JOU ClIO he a ll iha l , hUI unl) when
J llU knuw the secrets .. hil'h Wa \ ne
has spent II li fl'lime uncowrin~ .

The Secret G u ide to ucanh : Yes,
tht're really is a secret to re~ai ning Jour
health and adding 30 to 60 J ean of
healthyliving to your life. The answer
is simple. but it mean" making some
\l~I) ' difficult change s. Will you be
skiing the slope.. of Asp..·n " ith me
when ) '011' 1"(" 90 or doJo:...·n ng arou nd
a nursing htlfne ~ Or pu'>h ing up da t­
sies " ;-';0 . I'm nul selling any hea hh
products. S:i (H I
The Seerer (;u ide In Well II h Jusl a\
with hea lth. you"I l find that you have
been brainwashed bl "the system"
into a panem of life lhat will kee p you
Irom ever maling much money and
having the freedom 10 IraH'1 and do
"hal )'OU ....ant. I explain 00.... anyone
can gel a dream job .... ith no college,
no resume, and eve n \lo ithout any ell'
perience. I e\ plain ho.... you can ge t
solllt'(lne to happily ray )'ou 10 learn
\lohal ),ou need to kno.... 10 sla rl your
own business. S:i ( ~h

Thl' Seeret G uide lu Wi \dunl' Th is
is a review o f around a hundreJ hoo ks
lhat will help you change J our life .
No. 1don' t ,... ll lht'se Mob, They'rl'
on a \lo ilk range of subjec ls and \loi ll
help 10 make you a w I)' intl' req ing
pl'Tson. Wail'lI you sel' sOllie of the
gems ynu'w missed read ing. $:i (ti l
Cold FlIsinn (her vil'", : This is holll
a briefhislHr)' of col d fusion, whil.:h I
predicl wl ll lw nne of Ihe Imgest ill­
dustrie, ill the .... orld III the' 2 1, l l'l'll'
IUry, pillSa , imple ellplarwlioll (If lu'w
and ....hy it worb . Thi, 11l'W fi ... ld h
going 10 generate a .... hole new hun.:h
uf hillionaires, just a, the personal
computl'T indu, lry llid, $5 K I
The Riueledrifier Hamlh'H,k : This
ellplains how to huild or buy a lill ie
elect rica l gadget thaI can help d ean
lhe Il lnod of ao)' ' im" mkrohc. para­
sile, fU llgus or )east. Th... process " as
discoH'red by 'lCil'nti,Is at lhe Alhcn
Einstein College of :\Iedi r ine. pa t·
ented. and lhen hushed up. lI 's ,;uring
AIDS . hl' pati ti, C. and a bun.:h of
OIher ;erious iIIne\ ;.(:s.The circuit can
be buill fur under S20 from the in­
s[mctions in the: bool.. S 10 IAl
\Ioo ndoggle: After reaJi ng RenC" s
hook. NASA Mooflt' d ,",,""'ic", I read
e,'eT)thinll I could find on our !\-looll
land ings. 1watched the \ idt.'O'>. looked
carefu lly at the phO IOS, read the
astronaughls' hiographies. an<I t..lked
with <;Offie of my readers ..... ho \\-orled
for r\ASA. Thi s hook ci tes 25 gOOt!
R'asollSI belie\ e the .... hole Apollo pr0­

gram had to haw M n faked. S:i tDI
" a nkind'.. F:xlinct iun Pr ed iction..:
If an) one of the e \pens \\- ho haw
\\-rinen hooks predicliog a <;(l()n-to-
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Barter 'n' Buy
!Tum your old ham and computer gear into cash now. Sure, you can I

wait lor a hamfest to try and dump it, but you know you'll get a farImore realistic price if you have it out where 100.000 active ham POO l
tennerbuyers can see it, rathe r than the lew hundred local hams who

I come by a Ilea market table. Check your attic. gara ge, ce llar and
closet shelves and get cash for your ham and computer gear before
it's too old to sell . You know you 're not gOing 10 use it again , so why
leave it tor your widow to throw curt That slu ff isn't gelling any
younger!
The 73 Flea Market. Barter 'n' Buy, costs you peanuts (almost)­
comes to 35 cents a wo rd for individual (noncommercial!) ads and
51.00 a word for commercial ads. Don ', 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.

I Make your list, count the words, including you r ca ll, address and phone I
number. Include a Check or you r credi t card number and expi ration. If
you 're placing a commercial ad, include an addi!iooal phone number,
separate from your ad. I

I
This is a monthly magaZine , not a daily newspaper, so figure a couple
months before the action starts; then be prepared . If you get too many 1

calls, you priced it low. If you don't get many calls. too high.
So get busy. Blow the dust off, check everything out. make sure it still I
works right and maybe you can he lp make a ham newcomer or reo
tired old timer happy with that rig you're not using now. Or you might
get busy on your computer and put together a list of small gear/parts
to send to those interested?

Send your ads and payment to: 73 Magazine. Barter ·n· 1
Buy, 70 Rt . 202S. Peterborough :"II H O).l58 and get set fur I
the phone calls . The deadline for the March 1999 c1a....ifi ed ad
section is January 10. 1999 .

SEl.L QRP.... (UPGRADED).
MANUAL, POWER CABLE. HAND
AND DESK MIKES. EXCELLENT
RIG. $400 MONEY ORDER. SHIP­
PING INCLUDED. W4LJD, BOX 30,
SALINAS PR 00751·0030.

BNB340

BIOELECTRIFIER TM 5 Hz micro
current supply lor plant and animal
research . Semi-Kit $38 .00. As­
sembled complete With baneries and
silver electrodes $89.50. Add $2.50
postage. Thomas Miller. 3t4 South
9th Street. Richmond IN 47374.

BNB343

RF TRAN SISTORS TUBES
2SC2879 . 2SC1971. 2SC 1972.
MRF247. MRF455. MB8719.
2SC130 7. 2SC2029. MRF454 ,
2SC3 133, 4CX250B , 12006,
6KG6A, etc. WESTGATE, 1 (800)
213·4563. BNB6000

Cash for Co llins: Buy any Collins
Equipment. Leo KJ6HI. Tel.lFAX
(310) 670-6969. [radioleo @earth­
Imk.net] BNB425

MAHLON LOOM/~ INVENTOR OF

RADIO. by Thomas Appleby (copy­
right 1967). second printing avail­
able from JOHAN K,V. SVANHOLM
N3RF. SVANHOLM RESEARCH
LABORATO RIES . P.O. Box 81.
Washington DC 20044 Please send
$25.00 donation with $5.00 for S&H.

BNB420

MET HOD TO L EARN MORS E
CODE FAS T AND WIT HOU T
HANGUPS J oha n N3RF . Send
$1 .00 & SASE. SVANHOLM RE­
SEARCH LABORATORIES,P.O, Box
81, WaShington DC 20044 USA.

BNB421

WWI I MILITARY TELE VISION
WANTED: Army/Navy SCR, ATJ,
ATK, ARK. ARJ. CEK, CRY. Receiv­
ers, cameras, monitor. nansrmrters.
dynamotors. Mauri ce Schechter,
590 WIllis Ave., Williston Park NY
11596. P/F (516) 294-4416.

BNB69

QSL CA RDS. BasiC Styles ; Black
and White and Color PiCture Cards:
Custom Printed. Send 2 stamps for
samples and literature. RAUM'S ,
8617 Orchard Rd" Coopersburg PA
18036. Phone or FAX (2 15) 679­
7238. BNB519

WANTED; High capacity 12 volt solar
panels for repeater. [kk4ww@fairs.
org l or (540) 763--2321. BNB2630

COLLOI DAL SILVER GENERA­
TOR! Why buy a -box of batteries"
for hund reds of dollars? Current
regulated. AC powered. fully as­
sembled with "1 2 AWG silver elec­
t rodes . 574 .50 . Same, but DC
powered. 554.50. Add 52.50 stup­
ping. Thomas Miller. 314 South 9th
s treet. Richmond IN 47374.

BNB342

Presidenl Clinton probably doesn't
have a copy of Tormers Electronics
Bench Reference but you should ,
Check It out at [www.oh io .n eV
_rtormeVindeK.htm]-Qver 100
pages of circuits . tables. RF design
information, sources, etc.

BNB530

Orlando HamCallon no and com­
puter Show Feb, 12-14, Central
Florida Fairgrounds. ARRL North
Florida Section, Commercial areas
feature over 200 vendors, and swap
area includes over 400 tables. Tai l­
gating. forums. testing. Ovemight RV
parking with electric and water. Com­
merciallnformation. Tim Starr. (407)
850-9258. E-mail [AE4NJC aol.com].
visi l our Web page at (WWW.
OARC.ORG] or send SASE to: Or·
l an do HamCal lon - , P.O . Bo x
547811, Orlando FL32854.

BNB213

VisualRadlo" is a powerful control
software for AOR, ICOM, Kenwood.
JRC, YAESU and more. Starting at
US$ 122. Download demo: (http://
o urworl d . c o m p u s e r v e. coml
homepageslvisualradio]. For inf%r­
de r: Cord Schuene. St. JOhns MI.
TEU FAX: (517) 224·1791. e-men:
(Schuette0 email.mintcity.comj.

BNB601

WANTED: NYE VIKING STATION
MON ITO R RFM-003, RFM-005.
Paying 5600 . Randy Ballard N5WV.
(903) 687·3002: [TMT @Prysm.netl.

BNB5001

ASTRON power supply, brand-new
wlwarranty, RS20M $99 , RS35M
$145, RSSOM $209. RS70M $249.
AVT. Call lor other models. (626)
286-0118, BNB411

TELEGRAPH COlLECTOR'S PRICE
GUIDE: 250 pictures-'pnces. $12 post.
paid . ARTl FAX BOOKS. Box 88.
Maynard MA 01754. Telegraph Mu­
seum: [http://wltp.com]. BNB113

HEATH COMPANY is selling photo­
copies of most Heathkit manuals.
Only aumonzoc source lor copyright
manuals. Phone; (616) 925,5899,
8- 4 ET. BNB964

NEUER SRY DIE
contlnuedJrom page 6 1

officer during the war in Viet­
nam and had never got ten one
use ful piece of information
from an): of the intelligence
agencies.Army lnretligcr u..'C truly
is a contradiction of terms.

Too had if you missed the
Nell' YorKt'r article . This was
the magazine that forced the
AMA to adm it that ulcers are
caused hy the Heliocohacter
Pylori germ and could be
cured quickly with antibio t­
ics. news that has cost the
medical csrabli...hment billions
of dollars in endless doctor
visits for the old ineffective
ulcer treatments, On the posi­
tive side. a recent survey
showed thai thousands of doc­
tor; arc still happily unaware
of the new treatment - and
probably intend to stay un­
aware orit.

Sporadic' E

A note from Neil Spokes
AB4YK points out that spo­
radic E is anything but spo­
radic. in the sense of being
non-predictable. These events
repeat every year, over and
over. on the same days. Thus
they must be tied into where
the Earth is in its orbit. going
through something - perhaps
a cometary effect.

~l)' Ballot

The Onidal ARRL Ballot.
allowing me to vote for the
Vice Director. arrived. Appar­
ently no one was interested
enough in (he job 10 run for
Director. so our old uscd Di­
rector is holding down the spot
for IWo more years. I looked
over the promotions for the
two contestants for Director of
Vice. One was Andrea Parker
K1WLX. Her promotion told
all about her marvelous ac­
complishments. hut said ncth­
ing about how I or even the
hobby might bene fi t from her
important ...e lf being elected.
Also. she was not smiling: in
he r photo. Her look said 10 me
that she's very. very important
and rill an insignificant some­
thing that probably "luck to
sorneoncs "hoc.

The opponent in the elec­
tion was Michael Raisbeck
K ITWF. His piece was al­
most all about the things he
wanted to do 10 make the
hobby better. with just a short
paragraph at the end about
himself And he was smili ng
in his photo.

Care to guc........ who I voted for?
r-.lake a wild stab. flJ
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•
~RC

160-10 Meters PLUS 6 Meter Transceiver

1 AU-Mode Operation (SSB,CW,AM,AFSK.FM) on all HF amateur
bands and 6 meters. JST-145, same as JST·245 but without 6
mete rs and bunt-er antenna luner.

,.. JST-145 COMING SOON *
2 MQSFET POWER AMPLIFIER · Final PA utilizes AF MQSFETs

to achieve low distortion and high durab ility. Rated output is 10
to 150 watts on all bands including 6 rneters.

3 AUTOMATIC ANTENNA TUNER · Au to tuner included as
standard equipment. Tuner settings are automatica lly stored
in memory for fast asy.

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

5 GENEAAL COVERAGE RECEIVER · 100 kHz-3D MHz, plus 48­
54 MHz receiver. Electronically tuned front-end filtering . quad­
FET mixer and quadruple conversion system (triple conversion
lor FM) results in excellent dynamic range (>l 00dB) and 3rd order
ICP or-zooam.

6 IF BANDWIDTH FLEXIBILITY · Standard 2 .4 kHz fi tter can be
narrowed continuously to 800 Hz with variable Bandwidth Control
(BWe). Narrow SSB and CW filters l or zno and aro IF optional.

7 QRM SUPPRESSION · Other interference rejectio n features
include Passband Shift (PBS), dual noise blanker , a-step AF atten­
uation, IF notch filler, selectable AGC and all-mode squelch.

8 NOTCH TRACKING · Once tuned, the IF notch l ilter wili lrack the
offending heterodyne (:!: 10 Khz) il the VFO frequency is changed.

9 DDS PHASE LOCK LOOP SYSTEM · A single-c rystal Direct
Digital Synthesis system is uti lized lor very low phase noise.

10 CW FEATURES · Full break -in operation, variable CW pitch. buill
in electronic keyer up to 60 wpm.

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

12 200 MEMORIES ' Memory capacity ot 200 channels, each 01
which store frequency, mode, AGC and bandwidth.

13 COMPU TER INTERFACE · Buil l -i n RS-232C interface for
advanced computer applications.

14 ERGONOMIC LAyour . Pront panel fealures easy to read COlor
LCD display and thOughtful placement 01 controls lor ease of oper­
ation.

15 HEAVY-DUTY POWER SU PPLY · Built-in switching power
supply with "silent" cooling system designed fo r continuous
transmission at maximim output.

[J RC] aapanRadio Co.,.lid.
430 Park Ave., 2nd Floor New York. NY 10022 Phone: (212) 355 -1180 Fax: (212) 319-5227

CIRCLE 159 ON READER SERVICE CARD
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