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A mlcroprocessor-controlled repeater with
full autopatch and many versatile dOOf con 

trol features at less than you m Ight

pay for a bare-bones repeater
or controller alonel

LOW NOISE RECEIVER PREAMPS

• kit s till only $1095
• fectory assembled still only SUIil5
Wo-!-oI, 1.3-17., 213-233. • 21).475 I,l... (l102·112S loIl-Iz IIgMIy I'iigtMofI
FCC ty po ec•• pMcI lor 0lItM>ef'CiIj ......,. In 150 & . 50 I,l... ban<I.

.£li.~
•

Digital Vole. Recorder Option. Allows message
up 10 20 sec. to be remotely recorded off the air, Play
back at...- request by DTMF COIM'I8nd. or.s. periodi
cal voice lei . or both. Gre al for making club announce-
ments l _........•_., •..••••••.••••• r.JtWt$100

REP-20OC Economy Repeater. Ru l-volce 10 . no
dtmf or autopatch Kit only $795. ..,&t $1195.

REP-200N Repeater. Wl\hout controller so you can
use your own K~ only S695. ..,&t $995

LNW-{ ) ECONOMY PREAMPS
ONLY $29 kit, S44 wiredltesied

o Minial\.Q MOSFET Preamp
• SoIdef lemwnals allow easy

connec1lol l inside radios.
o Avai/abM for 25-35. 35-~~. 55-90, 90-120. 120--150.

f5().200. 2CJO.270. and 400-500 MHz bands,

Hamtronlcs has the world's

most complete line of mod
ules for making repeaters. In
addition to ncltere, pa's, and

receivers, we offer the fo l

lowing controllers.

COR-3. lneqlensive, flexible COR module with timefs.
court~y beep. audio mixer ,only $49/kit, $79 wft

CWID. Tradotional diode matrixIO·8f. " ..•.•.. kit only $59

CWID-2. Eprom-controlled ID·er... only $54Ikit, $79 wft

OVR·1. Record your own voice up to 20 sec. For voice
id or playing club announcements ....., $59Ikit, $99 ..,/1

COR.... Complete COR and CWlO all on one board. ID
in eprom. Low power CMOS, ...." only $99/kit, $149 w/1

COR-6. COR with real-voice id. Low power CMOS,
ncn-vciatne memory kit only $99, ..,It only $149

COR-II. ~p controller with autopatch, ' everse ap. phone
remote control. lots of OTMF control functions. an on one
board. as used in REP-200 Repeater $379..,rt

AP·3. Repeater autopatch. reverse autopatch. phone
line remole control , Use wiIt1 TD-2 k it $89

TD-2. Four-d1Q1t OTMF decoderl<:ontroller. Five Iatchirlg
on-01'I func:tiol lS. tol can reslnctor kit $79

fD.4. DTMF controller as above excepl one on-olf func
tion and no tol cal reslnctor. Can a lso Ide lor seIeclive
calling ; mute speaker until somlI'Or'Ie pages you. ..ki1 $49

LNG-{ ) G.A. FET PREAMPS
STILL ONLY $591
o Make your friendS sjck with

en\IYl Work stations they don't
even know are there.

• Install one et the antenna end
overcome coax losses

oAvailable for 28-30. 4~, 137- 1 ~2, 1~2-172, 21l).230.
400-470. end 800-960 MHz bands.

VHF & UHF POWER AMPLIFIERS.
Output le'iels from 1OWto tClO'o\l Starting al $99.

FM EXCITERS: 2Woulput. contirluout duty,

. TA51 : for6M,2M.220
MHz .. ki t $99, w/1 $169.

o TA451 : for 420-475 MHz,
." kit $99, wit $169.

o TA901: for 902.926 MHz.
(0 5W out) .......wll $169.

FM RECEIVERS:
o R1 00 VHF FM RECENERS
Vert sensitive - 0.15~V. Superb
selectivity - both crystal and
ceramic IF filtets. "'100 dB
down at :t12kH:z. best ava~8bte

anywhere. flutter·prool squelch.

For 46-54. 72·76, 140-175, or 216-225 MHz. •..................
.." "" " ." , kit $129, wrt $189

o R1441R22D RCVRS. like R1 00, for 2M 01 220 MHz,
With helical resonator In front end,....klt $169, wIt $219

o R451 FM RCVR, for 420-475 MHz. Similer to R1 00
above, "".... klt$129,wlt$189

o R901 FM RCVR, 902-928MHz .... .$159, wlt$219

o Convert vhf and uhf signals tolfrom 10M,
• Even if you donl have a 10M rig. you can picll up very

good used lImtrs & revrs lor ne><t to nothing,
• Receiving converters (shown above) available for

various segments of 6M. 2M, 220. and 432 104Hz.
o KJts from $4g. wiredltested units only S99

t ..t • 0 Xmitbng converters (al
,-. ' !.: ..c" . left) lor 2M. 432 104Hz.

o Kits only S89 vIlf or
S99 uhf.

• Power amphfiers up to

SfNV """""

Go on a ham satellite adventure! Add an

other band for the next contest. Thrill In the
excitement of building your own gear, and
save a bundle.

No need to spend
thousands on new
transceivers fo r
each band l

~ Accells al} your favorite closed repeat

~~ ere with TD-5 CTCSS EncoderfOecoder

Encodes al standard sub
audible Ione$ with crystal ac
curacy and convenient DIP
switch sejectcn. Compre
hensive manual also shQW$
how you can set up a !rOllt
panel switch to select be
tween tones for several re
peale~. Receiver deCoder
cen be used to mute receive audio and ts optimized for in
stallation in repeaters to provide closed ac:eMS, High
pass fitter gets nd 01 annoying buzz in rl!Ceiver.

oTD-5 CTCSS EncoderlDecodBf Kit ..•••." ' only $39 f-:".."..:-:-,...,--::---..,- -::--..,- - - - - ----!
oTD-5 CTCSS ErllXJd&rlDecoder WiredIlested ,$59

_......... ...,.....

-- -•••~-

---
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e Get tlme and fre.
NEw qooney d'lecks

without buying
multiband hf rcvr. Hear $Olar
aetiviIy reports affecting radio
propagation. Very sensiINe
and selective crystal c0n

trolled 'uPC'!rhet. dedicated to listening to W#II Otl 10.000
MHz Performance rivals the most expensive reeuivert ,
o RWWV Rcvr kit. PCB only ,,, _ ,$59
o RWWV Rcvr kit with cect spkr. & 12Vdc adapter " ,.$89
o RWWV Rcvr wit in cabt w~h spkr & adapter ,.......,$129

Join the fun. Get
striking images di
rKtly from the
_ther utellitesl
A I/llfY sensrti've
wideband fm reoeiv
er optlmlzlld for
rKeption of NOAA APT and RIft. ian Meteor _.ther
In. images on the 137 MHz band

The R139 is Iowef cost and easier to maintain than
' yntheslzed units. And it is designed from the ground up
for optimum satellite reception; not just an off-the·she lf
scanner with a shorted -out IF finer!

Covers all five satellite channels. Scanner circuit and
recorder control allow you to automaticaily search for and
tape signals as satellites pass overhead, even wM e away
from home.

o R1 39 Rec. ln r Kil lesscase ._ _ ~ .__.' 1S9

o R1 39 Rae Kit~case nl w:; power adaplef .' 189

o R139 Rae wtt ... case wittl w:; powerad~ S'!J9

o~ PC 0emcdlIab Boa-11 RI~ SofIwaoe __ " "
• T"""'* AMemiI _ . ~~._.~ '119

• Wealhef Sa!eIte Hao dloot __~..._~..._. . '"

Our new RWX Is • very sensitive and
selective HamtronlClIlI grade receiver

to monitor critical NOAA weather broadcasts.

Ellcallant O.15~V M n
sitivity provides good recep
tion even at distances 01 70
miles or more w~h su~able

antenna, No comparison with L..::::::.. ...Q
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 it broadcast.
e..antial fo r ailports. po/ioa and lire departments.

CAP. broadcast stattoos, state and local emergency man
egeB. amateur repeaters _ anyone needing a professional
qualily reetoiller. Because of its 'enonable pr1ce. it is ttIso
handy lor bilr.ers. hikers. boaters, hunters. fa rmeB _ or
anyone who needs up-to-dete weather info and emer
gency wamings . even from distanl statl()r'l$.

Small enough lor ernerg.ency or portable use, it can
even be powered from a smal g..12V b-attery when
needed. Crystal controlled lor ltCCUracy; .11 7 channels
provldad (162.40 to 162,55).

You can buy just the receiver pcb module in kit form or
blJ)' the krt with en attractive metal cabinet. AC power
adapter. and buin·in speeker. It is also available factory
wifed and tested,
o RWXRcvr kit, PCBonly ." , ". " ",,,..,,,, ,,, ,, .$79
• RWX Rcvr krt wilh cabine~ speaker. &AC adapter " .""" .. $99
o RWX Rtvr wiredllested ., cabinet wilh speaker &. adapter ..... $t39

WWV RECEIVER o



Ii!ASTRCN ~r:~~:CA92718
CDR PDRATIDN (714) 458·7277 • FAX (714) 458·0826 www.astroncorp.com

55-10
8$-'2
8$-'8
8$-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

55-25M With volt & amp meters
5S-30M With volt & amp meters

ASTRON POWER SUPPLIES
• HEAVY DUTY. HI6H QUALITY. AU66ED • RElIABLE.

SPECIAL FEATURES PUlOS...CE SPECIFICATIOn
• SOUDSTATE ELE~ICAlIY REGULATUJ • INPUT VOlJAGE: 105-125lJ~
• fOI..D.8ACl( CURRENT UMlTWG Piotects Pl:Jw« Supply • OUTPUT VOLTAGE: 13.8 we ! 0.05 WlIts

from excessive curren! &continuous shorted 0IIlput (intemally Adjustable: 11-15 VllC)
• CROWBAR OVER VOlJAGEPOOTEC1lON on all Models • RlPPlf Less than 5mv peak to peak (ful l load &

" . It-3l~ IlUA. Rs.4t.. IlS-5l low line}
• MAINTAINAEGULAllOH & lOW RIPPlf at low line input • All units available in 220 VN; inpul voltage

Voltage (except for Sl·l1A)
• l-EAVY DUTY HEAT SINK . CHASSISMOONT RISE
• THREE CONDUCTOR POWER COflD exupt lor RS-3A
• ONE YEAR WARRANTY. MADE IN U.S.A.

MODEL
Sl-11A
Sl -11R
Sl-11S
Sl-11R-RA

Sl SE • LOW PROFILE POWER SUPPLY
CDiorI ClInllnlHlUl

Gn, Black Out, 'Amllli
• • 7
• • 7
• • 7

• 7

ICS·
'Ampl]

11
11
11
11

Slz.lIIll
H- w-b
~-N-9:r.;.

~- 7 - 9lfl
~ - 7¥. - 9lfl
4lfl- 7 -9%

Shl"",Wlllk!
12
12
12
13

1i1
!I;r:! -. •..'_..

,
. lEI _ •

I .--- ' I

RS·l SERIES • POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
ClnlinuDllI lea' .",''\ 1.\"8::1MODEL Duly IAllps} IAIIPI) H. W.

RS-4l 3 , 3'h x 6'f1 >: ] ' " 6
RS-5l , 5 3'h " Gilt" ] '/0 7

RM SERIES • 19" RACK MOUNT POWER SUPPLIES
c.ntinullUS ~,. Sin [lNI ' ""&';'1MODEL Dill' [blp,l:1 (Allpal I xW xO Wl , .

RM-l2A 9 12 5',(, x 19 x 8'10 16
RM-35A 2S 35 5'4 x 19 x 12'h 38
RM-50A 37 50 5'4 x 19 x 12'h 50
RM -60A 50 55 7x19x12'h 60

• Separate Vol t and Amp Meters
RM -12M 9 12 5'10 x 19 x 8'10 16
RM-J5M 2S 35 5'10 x 19 x 12'h 38
RM-50M 37 50 5'10 x 19 x 12'h 50

MODEL RM-35M RM-60M 50 55 7x19 x 12 'h 60

RS·A SERIES
cO'.. el.li..I" ICI· 1IlIIINI 11I"i••

MODU Gray Ilx_ OIt, lA-'ll [A_,I) MxW xD WI. 11'1.)
RS-3A • 2 5 3 3 x 4'" x 5lf. •RS-4A • • 3 • 3% x 6'11 x 9 5
RS-5A • • 5 3'h x 6'11 x 1'1. 7
R$·7A • • 5 7 3 ~~ x 6'k x 9 9
RS- IOA • • 7.5 10 4 x 7'h x 10". 11
RS-12A • • 9 12 4'h xSx9 13
RS· 12B • 9 12 4 x 7'h x 10.,. 13
R$-lOA • • 16 20 5x9x 10'1I 18
RS-35A • • 25 35 5x11x l1 27
~-50A • 37 50 6x13~ x l1 ..

MODEl RS-7A II ·lOA • 5/ 70 6 x 13'1. x 12.. ..
RS·M SERIES
~~

MODEL RS-35M

C..UI.MI Its" Iii. 1111 "1,,1.,
MBIEL OIt, ,A_,., lA_,I) • x W x I WI. (lb.)

• Switchable volt and Amp meter
RS-12M 9 12 4\1r x 8 x9 13

• SepMaIe volt and Amp meters
RS-2CM 16 20 5 x 9 x 10.,., II
RS-35M 25 J5 5 x 11 x 11 27
RS-SOM 37 50 6 x 13'" x 11 46
RS-I0M 51 10 6 x 13'1. x 12\ . 8

"1C$-llllerrmnent CommuoiQtion Senoia (5O'lr. Duly Cycle Smlll , 011 5 min. off)

• 5eparale YoII and Amp Meters . Output Voltage adjustable from 2-1$ wtts . Clnenllimil adjuslable fr0lll 1.5amps
~ Full load

,es' I llll lNI "1,,1••

I" '" HxW xl WI. (Ih.)
@13.8V

12 4"., x 8 x 9 13
20 5 x9 x10lil 20
35 5 x11 x11 29
50 6 x 13'" x 11 ..
70 6l 13'>o 112 '10 ..

35 5'4 x 19 x 12'h 38
50 5'4 x 19 x 12'h 50

ICI ' Illlllll 01,,1••A_,. I xWxD WI. Ilh.1
7 4 x 7"., x 10:14 10
10 4 x 7\1, x 10'4 12
12 4\1, x8 x9 13
20 s x s x taw 16
11 ~ x 7¥a x 9:y. 12

CIRCLE 16 ON READER SERVICE CARD

C..II.....
MnDU D.t, ,,,,'1

@13.8VDC @1OVDC @l5VOC
VS-12M 9 5 2
VS-20M 16 9 4
YS-J5M 25 15 7
YS-SOM J7 22 10
VSo70N 67 34 16

• Variable rack mount power supplies
VRM-35M 25 15 7
VRM-SOM 37 22 10

• Built in speaker co.. ellll.....
MODEl B.y Ilxk '.1, lA_,ll
RS-IS • • 5
RS- IOS • • 7.5
RS- 12S • • ,
RS-20S • • 16
SL-11S • • 7

MODEL VS-35M

RS·S SERIES

VS·M AND VRM·M SERIES



ORDERING INFO: SalISlacoon arameoo. Examne for \0 days , ;100f
pleased. re1lJm '" ooginaJ lorm IQr 'ef~CId Add $4.95 for shippirlg, har>
dl",g aCId iosu'ance, Order. ~nder $20, aOCl $3 00, NV reSldeolS aOCl 7%
sales tax,Sorry, no COOS Foreign 0100'1. aOCl 2O% IQr su~ace mai or
u:;e Credit tardand specify snwr10 metrlOd

Now you can be in the same league as James Bond. This
transmitter is so smal that it can mintoa pock 01 Cigarettes 
evee including a CCO TV camera arod battery! Moc:fel a~plane
enthusiasts ,out the MTV·7Ainto airplanes for adynamite ~iew
from thecockpit, and the MTV·7A is the transrritter 01 choice for
balloorllalllChes. Transmitter fealures synt!lesized,crystal con
tro~ed operation lor drift·free transmissloo of both audio and
video 00 your choice ollreqoel'lCies: Standard UHFTV Challllel
52 (whichshould roy be used outside 01 the USA 10 avoid vc
lating FCC rules), aro 439,25 MHz or 91t.25 MHz which are in
Ihe amateur ham bands. The 439,25 MHZ unithas the IlIfty
acN antage of being abte to be rece i~ ed 00 aregular ·cable·
ready' TV set tuned to Cable channel 68. Of use our ATV-74
CllllWll1llf arod receive iI 00 regUlar TV channel 3_The 911,25
MHz unil lsSUi ted lor app'cacos where receptoon 00 a reoular
TV is not desired, an AT'0J.79 rnst be used for operatton, 'the
MTV·7A's OIJlput power is almost 100 mW, so lransrrittina range
~ pretty much 1irle{)r·sighl' whichcan mean marl)' miles! The
MTV·7A accepls standard black arod white or color video and
has its own,on·board. sensitive electret micorpoone. The MTV
7Ais a~aila ble inM foon Of fully wired arod tested. Since the
latest in SMT(SurfaceMooo1 Techno~y) isused to prO'l~ for
Ihe smallesl possible size, the ki l ~ersion is recorrrnended for
experienced w lders ooly, Runs 00 12 VDC@ 150 mA arod
includesa regutated power source for aCCD camera,
1ITV·7A, UHF TV Charnel 52 Trillsmitter Kit ... .. •.. . . $159.95
1ITV·7AWl. FUllyWired Cllannel52 Tr8i'lsmitter . •... . . $249.95
1ITV·7A4,439.25 MHz TV Trnmilter Kit •• ,. " . ,. " " $1 59,95
1ITV·7A4WT, Fully Wile<l 439.25 MHz Transmit1er , , , $249.95
1ITV·7A9,9t1.25UHz TV Transmitter Kij , •, , . , , $179.95
1ITV·7A9WT, Fully Wired 91 1.25 MHz Transmltler $269.95
ATV·74, 439.25MHz Converter Kil ••••••••••••. •. .. .$159.95
ATV·74WT, FUlly Wired 439.25 MHz Con~ert8l •• ••• "" $2 49,95
ATV·79,911.25 MHz Convel1ef KR • . .• •• . •• .•• •• .•• .$179.95
ATV-79WT, Fully Wired 911.25MHz Coovertef •••• •.• . . $269.95

DIJC8VER

S~r small. high quality
fully asserrblea B& W
CCD TV camera the size
01 an ice Mel Provides excellent pictures in low I~I (2 lux), or
use our IR·I tnlra·Red light source 10 invisibly itIumnate an
enui'& room 00 a pitch black n9h1! Imagine the possibillbes...
w id it into a smoke cetecio.wa~ clock, I~, book, radio.
Exact same camera that's in big buck detective calaloQues arod
stores Kit roudes: My as5efT'l)led CCO camera rrod"ule, ceo
nectors, inter1ace PC board kil wilh proper voltage reguiation
and ~kfl(ina. hoo!l-lIP details. eveo a mini microphoroe for sere
tlVe soun&Two models a~a llatMe: Wide Angle Lens 3,6rrmIf2.
adj~table iccus lens, 92 degree view; Pinhole Lens 5,Srrmf4.5,
60 degree ~~_ The Pinhole Lens IS pll)'SlCally m.ich llattllf aro
provides even greatfl( depth ot focus,The camera itself is 12·
square. The Wide Anq le Lens isabout l ·loog, Pinhole Lens
about 1/2", inler1ace PC board is l ' x 2" and uses RCAjacks lor
easy hook,uJlto VCRs, TVs or cable runs, Power required is 9
to 14 VOC@ I SO mAo Resolutioo: 380 x 350 lines. fnstruelion
manual contains eeas 00 mounting arod disguising theMin·
Peeper alOl1!l with info 00 adding or.e of our TVTransmitter kits
(SiXh as the MTV·7 unit below) for wireless transrrnsSiOn!
UP.l ,Wide Angle LensceDTV Camera Oullit•. ••. . . . $169.95
Up.1PH,PiJloHoIe Lens CCDTV Camera Outfit. •••••.. $1 89.95

RAMSEY ELECTRONICS, INC.
793 Canning Parkway

Victor, NY 14564
Order TolI·free: 1·800-446·2295
Sorry, no tech info or order status at this number

Technica/lnfo, Order Status
Call Factory direct: (716) 9244560

Decode aJI 1hal giliberish! This is the
POWar descrambtfl( 1scrarrtller that YQUve read about in all the
Scanner arli ElectroniC magazines. The technol()QY used is
known as speech inversioo which is compatibie with-most eee.
18$$ phonesandman~ poliCe department systems, hook ~ up to
scanner speaker termnals and )'W're In buSIl'l8SS , Easilyconfi9"
ured lor any use: mike, me level and speakef outputM"uts are
prO'lided. Also cornrnunicale in total pri~aq everteepoooe or
radio, fu ll duplex operation · scramble arod unscramble at the
same time, Easy10 bulld, all~ex circuitry contained in new
custom ASIC chip for clear. clean audio. Runs on 910 t5Vce,
RCA phono type jacks. Our malChing case set adds a SUpe1" rn::e
pro1essionaJ rOOk 10 your kit.
S5-7OA,Speecll DescramblerlScrambler Kil•••••, ••. . .$39.95
CSS, Custom~lehlng Case and Knob Set ••• •• .•• ,. ,$t4.95
S5-70AWT, FuHy Wired ss.70A with case ,.,$7'9.95
AC12·5, 12 Voh DC wall Plug Adapter •. . . . . . •.• •• •••• •$9.95

Dialed phone numbers,
repeater codes,control
codes, af'l)'where touch

tonesare used, your TG-l will decode arod slore any nurmer iI
hears, ASUTlple hook-up to an! radio speakfl( or Qhone Ins is all
that is required, arod sinCe the G·l uses a central office qll3lity
decodfl( andnlcroprocessor, it wi l decoded9its a1 virtually any
speedl A 256 dig~ l1OI'l-~oIable memory stOles runbers lor 100
years · even with the power turned off, arod an8 dig~ LED ~splay

allows you 10 scroll ltiIough anywhere in memory. To make 11easy
to pick out numbers and ClXles, a dash is f1ser1ed between any
group or set 01 nti'l'tlers that weredecoded more than 2 seconds
apart. The TG·l runs from any 7 to 15 ~oll DC power source aoo
isboth voltage regulated arod crystal conlr~ led for the ultlmale in
slililily. For slarod·aklne use add oo..r matching case set lor a
clean, professiooaJly finiShed prOject , We ha~e a TG·l connecled
up here at the Ramsey lactory 0l11he FM radio. It's lu1 to see the
phone numbers lhat are dialed 00 Ihe morml1Q radio show'
A~hough the TG·l requres less lhan an evening 10 assemble
(arod IS lun to oold, 100'), weoNer Ihe TG·l fully wired and tested
in matching case for a special price.
TG-l, ToneGrabber Kit. . ••.•••• •.. .• ... , $99.95
CTG1M.alching.Case Set lorTG-1 Kit. .... . ...•...• •• •$14.95
TG-lrVl, FulfyWired Tone Grabber wijh Case" , •• .. .. $1 49.95
AC12·5, 12 Volt DC Wall Plug Adapter •••••••••••••• ••• $9.95

Atruly professional
lrequency synthe·

SIZed FM Stereo
Iransmitter station in
one easy 10 use,
harldson-e cabinet.
Most radio stations
require a whole

L::::::::::::::::::::::::::::::::...J equipment rack to
hold althe teanres

we....epacked into the FM·lOO. Set frequency ea~y withee
UpIDowo freq butloos arod lhe big LED digitatdisplay. Plus
there'S input low pass filtering that gi~es great sound no matter
what Ihe source (no more squeals or swishing sounds from cheap
CD ?ayer inputs ~ Peak litTJlers for maxirrum'punch' in your
audio, v.itholJt ever modulation. LED bargraph meters for easy
setting 01 al.J1io levels an::! alXiIt·in mixfl( with mike arod line level
inputs,Churches, dliv&-ins, schools and colleges find Ihe FM·l OO
to be the arlSWfl( to lheir lransmttlna needs, you wil too. No one
otIefS all1hese leafures at lhis price' K~ includessharp looking
metal cabinet whip emeroa and 120 volt AC adapter. Also runs
00 12 ~otts ce.

We also offer a high power expert version af th9 FI./·IOO mat's
fully assembled I!Iirhone wan 01 RF power, lor miles ofprogram
coverag9. .TIle expert verSiOn can 0fJIy be shipped outSide the
USA, or Wll/lin the US II accompanier:!by a signed slatement that
the unit wi" be 9xporte(J,
FMo100, Protessior* FM Slet'eo Transmiller Kit ••••••• $299.95
FMol 00WT,Fully Wired Higll Power FU-too••••• ••••••$429.95

WorId's smallesl FM traru; mitter. SiZe 01 a sugar cube! Uses
SMT (&t1ace Mount Technology) devices arod mni electret c0n
denser rricwphooe, even Ihe battery is inclll::led. We QlVe you
two complete sets of SMT pailS10 anew for any errors or
mrshaps·bui ld it carefully arod you....e got extra SMT parts 10
bulld another! Audio quality arod pick·up ISunbehe~able, trans·
I1llSsion range up to 300 leet, tunable to anywhere instarodard
FM bard Mtol08 MHz. 71Pi'wx 318'1l x3J4"h.
F111·5 MicroAI Wifeless Mike Kit. " • . •.. ... . •. ••. •••$19.95

Super stabie,drill free, not aHeeted byte~ratu re, metal or
your body! Frequency is set by acrystal in the 2 met8f Ham
Mrod 011 46.535 MHz, easily picked up on af'l)' scanner rad~ or
2 meter rig. Changing the crystal 10 plll frequency anywtwe in
the 140 10 160 MHi: range-crystal$ COSI Ol1ly fIVe or six dollars.
Sensitive ~ectrel condefJsor mike picks lIP wh,Spe1"s anyw1lere
in a room and transrrit up 10 114mile. Powered by 3 ~otl Uthium
or pair 01 walCh Mtteries which are included, Uses the latest in
SMT surface mount pans and we even include a few extras in
case you sneeze arod loose a pal1!
FM-6, Crystal Control led FMWireless Uike Kit •••• ••••• $39.95
FIHiWT Fully Wired fU.6 $69.95

Add some serious IT'lJSCle to your Signal. boost power up to I
wall wer a frequency range of 1()Q KHz to O'Ier 1000 MHz!
Use as a lab~ lor signal generators, plusmany foreign users
err90Y the LPA·1 to boost nepower of their FM Stereo lrans·
mitteNi. prO'liding radio service through an entire 10wn. Power
required: 1210 15 volts ce at 25OmA, gain 01 38dBal 10 MHz,
10 dB at 1000 MHz. For a neal, professlonany finiShed lool\, add
the optional matching case set.
LPA-l , Power Booslet Amplifier Kit . , ."""""" ", $39.95
CLPA, Malthing Case Set tor LPA·l KR• . •" " " "" " $14.95
LPA-1 Wl, FUlly Wi ted LPA-l with Case " " •••••• ••• •.$99.95

A lower cost anemative toour high per10rmance Iransminers.
OIlers great vane. lllllable ~er the 88·108 MHz FM broadcast
WId, plenty 01 POWllf.n! OIJ' maroal goes into great detailout·
limng aspects 01 anteroas, transmitbng range and the FCC rules
and regulations. ccooecu to ani cassene 00Ck. CDplayer 01
nuer and~'re orHhe"alf, you be amazed at the el.Ceptional
a\.dio quality! RlJns on inlemal 9V battery or external power lrom
5 to 15 VOC, or op~<:mIl20 VAC adapter, Add our matching
case and whip antenna set lor a nice linished look.
HI·l0A, Tunable FU Stereo Transmitter Kit •. •. . . . •. •. . $34.95
CfM, Matching Case and Antenna Set. ••. •...... •.• •. $1 4.95

...'".
" '~\l;. ;;:..
~\I ,'" .. :'~I n

L~. " ,Hi".'
Microprocessor controlled tor easy freq
progfanrrillQ usin9 DIPsw~clles, 00 drill, yOU' signal is rocl\ _
soIkI alIlhe twne . lustlille the corrwnercial stations. Audoo quality
is excellenl, connect to the line outpu1 01 any CDplayer, tape
deck a: mike rniXefand you're OIl-lhe-aif,.Foreign buyers will
appreciate the high power output capability 01 the H,l·25; many
cariboean talks useasingle FM-25 to cover the whole island!
New, ifT1lloved,dean and"hum-free I\Jl'<S on eilhet' 12 VDC or
120 VAC. Kil comes COf'I1llete with ease set, whip amenna, 120
VAG poser adapler · easyone evening asserroly.
FM.25, S hesized FMStereo Transmitter Kit . . •..... $129.95

Call for our Free Catalog !
CIRCLE 34 ON READER SERVlCE CARD
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NEUER SAY 0 IE

just do ing R&D for someon e
else. So I wem to th e hank a nd
borrowed S 1.000 on my c ar, got
a few en closure s made at a lo
cal wood sho p. and too k the m
to a few hi- fi s to res 10 demon 
st ratc . Dh yes, the size o f the
box was determ ined by th e door
o f my car. I had 10 he able to get

the box into the hack scat to take
it around.

The s to res heard a nd o rdered .
Bu t thi s was a slo w gro.... th svs
tern, so I nex t got an art icle o n
th e enclosure published in Ra 
dio Nt'II·J . This brought in a hig
hunch of mail orde rs-money
up fron t, wh ich you don 't get
from stores. Working capital.

We demonstrated th e sys te m
ar hi -fi sho ws all aro und the
country, wowing audio enthus i
asrs with th e incredihle sound
we could produce from such a
small box . Within IwO and a hal f
years it was th e largest -se lling
enclosure in the coumry. wi th
fo ur factorie s in the cast and
th ree in Cali forn ia busy turn ing
them out for us. we we nt Irorn a
small hank loan to se ll ing o ve r
$2 mill ion a year. and that was
in 1950 do llars. That would he
abou t $20 m ill io n in today ' ~

dollarenes.
So why did [ walk away from

this in 1955 to beco me the edi 
to r of CQ ? Beca use it was a
gr ind. Fac tories to run, manu
fac turers' re ps to man age , audio
shows e very few wee ks some
whe re , ad ve rt isi ng de ad l ine s,
inve ntories , and so on. Bu ilding
the company was fun and excit 
ing. hu t j us t runni ng it wasn 't. I
was having more fun w ith my
ham teletype ex perimenting and
wi th my lilli e spare time Am(l

teur Rad io Frontiers magazine.
wh ich w as abo ut ham digital
co mmunications .

Karlson was anx ious to qui t
his joh wit h Ai rborne a nd come
out of h is R& D lab to run the
com pa ny. so I cha nge d careers
to publishing. The compa ny was
o ut o f business a few months
late r, II' s a pit)' because I've lis
tened to ev ery speaker syste m
on the market today and none
co mes close to the sound our o ld
systems produced .

An article on Ri chard Wnr.,

man in Fortune (6123197 pp,I06
116), who run s tech nolo gy

•

and audio have th e same wave
length s, this s ho uld work a s
a loud speak er encl o sure 100 .

So, when a TV j oh c1ieLed for
me at WX EL in C le vela nd as a
p ro d u cer-dire ctor. I lo ad ed
Karl son down with Ian equip
m ent fr om my ham shac k so
he co ul d dev e lop a prototy pe
speake r syste m. I had a Ge n
eral Radi o aud io gene rator, a
Dumo nt oscilloscope . an RCA 
88 bro ad cas t qualit y m ic ro 
phone , and so o n.

A year lat er I was really fed
up with my T V job. II combined
low pa y, high responsibility, and
e norm o us stress. T he s ta t io n
was mo stly network . hut I was
prod ucing and directi ng the lo 
cal shows, wi th one , the Sohlo
Ne ws. bei ng fed 10 TV stations
all around Oh io. But producing
ne ws , news co m me ntary, and
spo rts round u ps wasn' t what
they ' d pro mised me . It was a
real gri nd and not muc h fu n, so
I quit a nd went hack 10 New
York to sec ho w Karl son was
do in g . He ' d made a lmo st no
prog re ss , ~{l I spe nt a couple
months wi th him in o ur anechoic
chamber (an open fiel d o n Long
Isl and ) gett ing the speaker sys
tem into shape, It produced in
cre di ble sound ! Nc thfng el se o n
the ma rket co u ld even c o me
close .

Neither of us had any money,
so no w what"! We demonstrated
it to Awry Fi sher o f Fisher Elec
tron ic s. on e o f the bi g audi o
fi rms. ~1a)be you've heard o f
Avery Fisher Hall in xcw Yo rk ?
Avery li stened and o ffe red us a
4'l- roy ally for him to market it.

I thought we ought to be able
to do bette r than that, and be
s ides . J liked the idea o f build
ing o ur o wn co mpany ins tead of

Wh ich explains 1\\, 0 things
my o wn decis ion in 1955 to go
into ham rad io publish ing. le av
ing an enormously success ful
career in manufactu ring: a high
tech prod uct-and my cons tant

preaching that th e shortest route
to success in life is in marrying
your person a l intere s ts with
your career.

It also helps explain th e ex
tra ordinary success o f th e
Sudhury Vall ey -type schools,
where thc kid s learn what they
want when they want instead
of bei ng regime nted. cooki e
c uucr style. into me mori zing
a nd the n fo rgetting irrele van t
baloney for 12 years. Or 16, if

they've reall y been suc kered by
the system (like I was).

Milesto ne

Or millstone . de pe nd in g o n
how one looks at it. In a few
weeks (Se pte mber 3rd l I'll be
75. 1' \·c achieved thi s miracle hy
not fa ll ing off high huild ings or
rowers when install ing ha m an,
rcnnas. by my boat not getting
sunk hy th e Japan ese in World
War II (not for an y lad. of dili
gcncc on thei r part], and hy not
geutng caug ht hy pote mi al ty
irate husbands.

Then there were the two times
o n my first D X pcdit ion to
Navassa (KC 4A F) hack in 1958
when we darned ncar got killed.
Come to think o f it , all o f the
close call s I' ve had in life in
vo lve d amateur rad io . A nd that
doe sn't count getting a 2.000V
j olt o ne nig ht. Boy, di d that To Recap
knoc k me ac ross the room! Th at
was back in 19 38, when I c are- Bac k in 195 1, a fter ha vi ng
lc sst y got acrov s m y 40 m r ig worked as a radio an nouncer and
power supply, eng- ineer, and the n a te levision

On e of th e reasons I am such engineer as chief cameraman for
a pcrststc nr itch about yo ur ge t- WP IX (Channel II ) i n New
ting more involved with d iffer- York and the n as a prcduccr-di-
ent aspects of th e hobby instead rector at KBTV in Dallas, I tried
o f m in dl e s sl y rag -chew in g work ing as a projec t managing
what's left o f your life away is e nginee r fo r Ai rborne l nstru -
the ad vent ure th at th e hobby has ment Laboratorie s in Mi neol a,
provided me. I won't trot out my NY. T his job confirmed for me
been-there-done-that lis t. Well. that I reall y d idn' t wan t 10 be an
you'd j us t grumb le that I wa s e ng ineer. so I spent much of my
braggtng. ( '\'1" had a very adven- time scnd ing out resumes 10 TV
turous life by mo st pcoptcs sta t ions. It also taught me thai
standards, th anks 10 ham radio . the military is a grade-A sud ..er
And im agine "working" at your when it comes to R&D projects.
maj or hobby fo r mo st of your Oh . the in cre d ibl e wastes of
life ! money I saw there! Hundreds o f

As Robert FTtI~t said in "T.... o millio ns o f dollars .
Tramps in ~tud Time," J oh n Karl son . a n e ngm cc r

My object in living is to unite o n o ne o f the proj ect s I wa s
1\.1y avocat ion and my voca- managing , had in vented a new

non kind o f wide band o mnidi rec-
A f my 1\1·0 eves muke mIt' in t ion a l microwav e antenna .

sight , Hmrn. I said, s ince microwaves
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17 to 70. Every sma ll company
has wo rk that needs to be done
and 110 one to do it. I' m not go
ing to expand this into another
bookle t coveri ng the same stuff,
so ge t the hook and then argue
with me.

Entrepre neurs have to know
a hunc h o f thi ngs , so ge t busy
an d e ducate you rse lf-with
so meone else paying fo r yo ur
education. Learn about sales. mar
ke ting. promotion, advertising,
contracts. business law, purchas
ing, accounting , co mp ute rs,
commun ications syste ms, and
so on .

f o r insta nce , if pu blis hing
lo o ks li ke fu n to you, yo u' ll
want to learn about advert ising
sales , circula tion manageme nt,
newssta nd sales, list manage
ment, fu lfill mcnt services, desk
t op co m p u ter syste ms an d
printers, type readability, and so
on , Learning spell ing and gram
ma r won 't hurt e it he r. Th at
means read ing e very book you
can fin d, subscribing to the ke y
magazines, atte nd ing confer
e nces and lectures, gett ing to
gethe r wit h peop le in o the r
publishing firms, and so on. Ap 
p ly that sa me rou ti ne to any
fi eld that looks like fun . After
al l. why work when you can
have fun and make money at the
same time? Then it doesn' t seem
like work. Why do you think I
started a ham magazine 37 years
ago? And on.the adventures and
fun I' ve had as a result !

Once you're making ple nty of
money and have freedom. then
you can get busy hel ping me
sol ve our country's more serious
problems. We don ' t have 10 have
much crime . We don't have to

have the country run by lawyers
for the ir own bene fit . O r con
t ro ll e d by th e in te rn a tio nal
megacorporanon s. We don' t
have to put up with a crooked
Congress.

I k no w you haven't a cl ue
about where our money supply
comes from, e lse you 'd have
been writi ng to me, bitc h ing
about the incredible scam. Wow,
have we all been sucke red on
th at one !

So, arc you going to cont inue
on, fat. dumb and unhappy, or
are you going to start wisi ng up

seminars fo r the country 's top
business bra ins , says he advises
in his 1989 book , Informa tion
Am iel)', " Your work should be
an e xtende d ho b b y." If th e
Sudbury School had n' t been in
vented I th ink Wurman wou ld
have in vented it as the answer
to " o u r ro tt e n schoo ls." His
phi loso phy is to " indulge ideas."

I' m do ing my best to take care
of my bod y so I'll be around fo r
anot her 25 years or so, so I ca n
contin ue urging you to get our

of the rat race, 10 stop sucki ng
into com muting to work . build
yo ur o wn company, and 10 ge t
yo ur k ids in to a Sudbu ry-li ke
school and fo rge t college unle ss
we can ge t the damned things re
invented to do the job that needs
10 be done and ou t of their 19th
Ce ntury mindsct.

I' ve got a li fe and, I hope, a
few years le ft to get you to have
o ne too. The re ' s tons of land
open up here in New Hampshire
fo r antenna farms, so why arc
you living in an apartment or a
communi ty that doesn' t allow
antennas? Wise up!

Suckerl

Fir st, I do ub t t hat yo u are
going to beli e ve me. Second,
you' re probably going to get an
gry-most likely with me. My
message i s si mple: S uck e r,
you've bee n hoodw inked (a.k.a.
brainwashed ) into bel ieving a
bunch of baloney. Hey, I was a
suc ker too , so I kno w ho w it
feel s. As they say, "vc get 100

soon old and too late schrnart."
Wh at' s Wayne go ing 10 blas t

th is ti me ? T he A RRL? T he
FCC? Congress'! If you tru ly be
lieve in any of those, yes, But
basically, no-c- I'm going much
d eeper, into the very heart of
your beliefs. Deep into you r re
lig iously hel d beliefs . Like your
belief in the value of college, the
work you do, your doctor, our
politica l system , the food
you 've bee n eating, the water
you drink, our school system,
our currency, immunizat ion, and
so on .

College is fo r suckers. Goi ng
to the doctor is for sucke rs. Your
job is probably a sucker's job.
T he food you've bee n buying is
sucker's food . The so-called war
on cancer? Smo ke and mirrors.

T he wa r on drugs '? More smoke.
T he Const itution? Kat in our

co urts: Our legal sys tem? Har
de-har! It's been so prostituted
by lawyers that it's a beyo nd
bei ng a joke. Lawyers beco me
our judges and legislators, com
pou nd ing the m isc hief. and
mai nly fo r the be nefit o f la w
yers. An d we' re pa y ing the
bill s- we suckers. You and I.

We all be lieve in the value o f
a college education. so how can
I trash tha t? Because we've all
been sold a bill of goods. Flim
flammed . I wasted fou r per
fectly good years of my life
because I d idn 't know any be t
ter. Ye ars when I could ha ve
been laying the groundwork for
a real life instead of being an
other drone in a corporate or bu
reaucrat ic hive . I lo ve the way
our beloved government takes
our tax dollars to provide a free
college education for criminals,
and how we encou rage kids to
go into hock , "invest ing" in
years of useless memorizing and
te sts, which is grind ing, frui tless
work , little of which is ever go
ing to he of the slightest use in
thcir l ives.

If you work for a large com
pany. the go vernment , or in edu
cation, you' ve been conned. If
you are commuting more than
10 minutes a day each way to
work, you've been suckered . If
you do n' t own your own com
pa ny by the ti me yo u're 25
you've been had by the system.

In a large company, wo rking
for the governme nt, or in edu 
cation , you'll ne ver kno w free
dom, no martcr how high you
cl imb the ladder. Pract ic all y
spe aking, the o nly way you 'll
ever make enough money to

earn freedo m is to be an entre
preneur and own your own busi
ness.

Yes, 1 kno w about the multi
million do llar salaries and ben
efits of some sports stars and
megacorporat ton honchos. How
much f re e do m do you thi nk
these people have, e ven with all
the ir mo ney? But I'm not inte r
ested in the success o f a few ex 
ceptions; the ni tty-gritty is in
how any kid , family problems
or bac kground notwiths tanding.
can beat the system and be a
win ner.

Our p ub lic schoo l system
(and most private sc hools) is
geared toward maki ng sure you
emerge as aile o f the h ive, un
ab le to quest ion o r t hink 
barely able to read, un able to do
e ve n simple mat h o r read a
ma p-with almost ze ro mot iva
tion to change , and litt le perse
verance when some sparks of
mo tivation are struc k. Aided by
the media (newspapers, maga
zines, TV, radio), it hangs you
u p o n total inconseq uent ia l
amuse men ts like wa tc h ing
sports, sitcoms, O prah, and 98 %
o f the other TV goulash aimed
at the lowest com mo n de nomi
nator (does that describe you?).

Yes, there are a few schoo ls
wh ich have b roke n the mol d
(li ke t he Su d bu ry Va iley
School ), and yes, colleges could
he rc-cnginec red to provide a
practical education whic h would
help gear the graduat es to ward
success as entrepreneurs. I tried
my hand at edging Rensselaer
Polytec hn ic Ins titute in that di
rection, b ut I d idn't have a b ig
enough lever to cha nge tradi
tion, even though I wa s on the
Steering Comm ittee , the RP I
Council , a Rensselaer Patroon,
and Firs t Executive in Re si
dence. Reason, I fo und. couldn' t
compete with tr ad ition.

Well. it ' s probably too late to
wean you from watching base
ball and foot ball , or fro m co m
mut ing to and fro m a job with
litt le future, but perhaps I can
get you to at least give your kids
a break. Or grandkids.

Heck , you can turn over a new
leaf at 70 and wit hin five years
be free . Of course, that's if you
haven't rui ned your body be
yond re pa ir with too little wa
te r. lo usy food, a nd end le ss
poisons.

So what's the alte rnat ive to

hav ing a job? To being a wage
slave? How d o you get fro m
work ing at a jo b to owning a
business? My booklet, Making
M alley , A Beg inne r '.I' Guide,
gives the details , but basical ly I
recommend that youngste rs de
cide what fie ld will be the most
fun fo r them, find an en trepre
ne ur in that field with a small
company and go 10 work as an
apprentice. Thi s approac h ac tu-
ally wilt work for anyone from Contfnued on page 40
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LETTERS

Charlie Smith KE40ZN. As"
yourself a question. why is the
ARRL leadership so determined
to destroy amateur radio? The
League reports that in 1996,
the organization los1 abo ut
$700,000 in operations. The
board gave IwO primary reasons.
First , sluggish sales of amateur
equipment. which translated into
fewer advertising dollars being
spent hy manufacturers, retailers
and distributors. Also. fewer or
ders of ARRL materials. Second,
a decrease in new amateur li
censes and upgrades . The ARRL
board has responded in severa l
ways. First, the admi nistration
and finance committee estab
l ished a fund for the defense of
amateur radio frequencies. The
League reports in the March is
sue of QST that to date, more
than 11,000 members have con
tributed more than $405,000 to
the fund . Second, the hoard has
chosen to inc rease League dues
to $34 annually-an increase of
rough ly 1O'iL The problems wit h
these decisions are, or should
be, ev ident to everyone (except
AR RL directors and at least
11,000 League members"). The
ARR L doesn't seem to unde r
stand that these "problems" arc
easily solved. And nothing the
League is doing is the answer.
Instead of recommending an in
crease in dues, developing a de
fense fund and supporting: a
complete overhaul of amateur li 
censing requirements, including
retaining the Morse code re
quirement, even if international
code requirements are dropped,
how about coming up with real
solutions'! lIow about making an
effort to recruit new blood? New
amateurs need equipment. In
creased sales means greater ad
vertising dollars being spent, in
creased AR RL puhfication sales,
and possibly <In increase of
League membership. And how
about lowering membership
dues, at least for first time mem
hers? It makes more se nse to
ma ke a litt le less per sale, hut in
crease overall income by having
more members if you can't sell
'em at $10 each. You probably
wo n't (read: never in a million
years) sell more by raising the
price to $12. Try it sometime.
More amateurs mean more
usage of amateur fr eq ue nci es .

From the Ham Shack

With a lo t o f people using the
bands there is no need for a fund
10 defend our access 10 spectrum
allotted to us. There is strength
in numbers. Doesn't it make
more sense 10 spend $405,000 to
recru it than to defend ? Not to
ARRL d irec tors and 11 ,000+
members. Why put so much en
ergy into defending our hohhy
when all of our so-called prob
lems will take care of them
selves if we grow? How about
stopping this nonsense about
res truc turing and renaming the
d ifferent "classes" and simply
scrap it all in favor of a one class
system where those who pass a
s imple (TOughly Tec hn ici an
class) test are we lco med into
our ranks and si mply known
as "hams" or "amateur radio op
erators : ' Why continue a caste
system? People will increase
thei r kno wledge and skill, or, if
you feel this wo uld be lowering
"the standards," how about mak
ing everyone pass all require
ments currentl y held by Extra
class amateurs? That would im
prove the "purity" of our hobby
grcuuy. Bette r yet, increase code
requirements to 40 words pe r
minute and eliminate all other
modes of operat ion. It' d free lip
more spectrum for " real radio"
(CW). And only allow home
brewed gear. I mean, don't
" real" amateurs build the ir own
stuff? Oh, how about an age re
quirement'! How old is old
eno ugh? 40 , 50, 70? And while
you're at it. eliminate women
from the ranks. And finally, limit
the hobby to HF frequencies.
Where will amateur radio be in
I () years'! 20 years? I I' the ARRL
continues down Stupid Ave .. it' ll
all just be a memory. If it does
survive another 20 years, radio
stands a chance - as the bulk of
ARRL's memhership will he
dead. Then, maybe those who re
ma in will finally get a due.
Think about it.

Another troublemaker.' The
L('Uxue has set aside funds for de
felldin[: our frequencies for years.
I remember when thesefunds were
usedfor vacation visits ro the Car
ibbecm by a League president, And
WOlf, dill I see the membership
money being thrown around reck
tesstv at Gel/em! But Charlie's
right, we need lIew hams. Young
nell' hams, Millions of young

nell' hams, It would be goadfor
all1lJteur radio, good for the kids,
and panicutorlv KOOlI for our
COllntry. b ut since experience
has shown that YOUllgster.I' ure
interested in using C(lIIlplllers

instead of keys, Ihey may Ilot
be welcomed by the League
directors . .. Wayne ,

Mark Mcclure , C ora l
G ables .'L. I j ust fin ished an
other Wayne G reen editori al and
I' d l ike to take a moment to say
thanks for your hooklet, " Mak
ing: Money." I' ve taken your ad 
vice and become an expert in a
fleld-c-courtroom teeh no logy
and I'm starting LO reap the ben
cfi ts. My wife and I j ust returned
fro m a trip to India, Singapore
and Malaysia. The co mpany I
contracted with pa id all of my
expenses and my wife new on
a frequent-Flyer t icket, obta ined
primarily hy running as much
through our freq uent-flyer Visa
card as possible, as you have
suggested. I'm nOI rich yet. but
las t year was my best year ever,
and lowe a large part of it to
your edi torials, wh ich ex hort
and cajole us 10 push ourselves. I

rea lly look forward to the late
part of the month when your
magazine arrives. I especially
enjoy your non-radio topics. For
me DXing and rag-chew ing
can't compete with the Inte rne t,
though I get on two meters from
lime 10 time and I' m on the
board of directors of the local
RACES team. In your editorials
yo u often state tha t most (If us
don't take your advice and are
lOU busy with ball games. Well,
not a ll of us. I really apprec iate
being able to benefit from your
knowledge and experience and [
hope to cont inue to read your
editorials for ma ny years 10

come.
Thanks, Mark, that's really

encouraging: now will someone
please explain how I can get the
rest of the readers /(I shape lip?
A.nyone can add years of healthy
living to their lh'cs and make all
the money they want. If I can just
gel them 10 .I'lart breakillX their
unhealthy loser habits. Sigh ...
Wayne .

Harold Oroppc.dr. K6QVD.
I read with interest Wi lliam
Tilburg KG8AN's article on
page 48 of the May iss ue #440
describing the hal f square DX
antenna. However, I feel tha t
credit should be given to An len
nas West, Pro vo, Utah, and Jim
Stevens KK7C, who has been

advertisi ng this antenna for
many years, assembled or in kit
form, in 73 Mcgarinc, Refer to
page 3 I of the May issue for his
ad . I have personally used this
antenna with pheno menal suc
cess for many years, even before
our home was destroyed in the
October, 1993, (Laguna Beach
CA) firestorm along wit h almost
400 others . Antennas West is
unique in that it offers many in
novative antenna designs plus a
ream of technical data that is
straightforward and honest in an
industry plagued with snake oil
and exaggcrutton. For example,
all of thei r antennas use custom
made Quiet Flex™ wire. This
wi re has more than 40 strands
lightly twisted together under
fl exible insulat io n, It will not
kink; snow and ice slip off be
fore they can load it down; and
acid rain and invisible pollut ion
that corrodes the surface of ordi
nary antenna wire cannot pen
e trate the tough cover. This insu
lation withstands high heat and
remains flexib le at below-zero
te mperatures. Year after year it
refuses 10 crack or harden under
the bombardment of untraviolct
rays. Quiet Flex is rated at 3,500
vo lIs, which offers protection in
unfami liar locations. Most hams
don't rea lize the corrosion that
bui lds up on ordinary cheap bare
stranded antenna wire ac ts like
several hundred teet of tiny
semiconductors. When wi nd
sways the an tenna, the strands
ruh together, and this generates
norse. Noise generation starts
within only a few weeks of the
init ia l installation, before you
can sec the buildup of corrosion,
and the noise increases relent
lessly over months. Quiet Hex
wire starts out quiet and stays
quie t over the years ... and the
price is right! [ speak from cxpc
ricncc. as I' ve lived a mile from
the ocean for the past 3 I years
and have been a ha m fo r 61
years. M y original call was
W61'\1I5 in January 1936 in 1101
lywood, and ex-wz. W3, and
W6/K6 after WW II.

Alan Plotnick NNIX. Can you
tell mc who makes an attache case
II F tra nsce iver today? I know
that suitcase transect vers were
made during World War II. but it
seems very strange that no radio
company ever picked up on the
idea and modernized it. With
miniatur ization, advanced re
chargeable haueries and the
need to compete with UHF IITs,
th is product seems to he just
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begging 10 he introduced again.
It would be great for F ield Day
as well as the home shack. And it
wouldn't need [0 be another
feeble 5 wall QRP rig. What
about it'?

Bummer, seems 10 me . Many
rigs 'Ire small enough 10 throw
into (.In attache case. but since
mo.u of us j ust set a rig up on a
desk and use ii, the attache case
wou ld be in the way. I don 't re
member any a ttache case rigs in
WWII , and I was there . I don 't
think attache cases were even in
vented until the 1950s . We had
book bags and brief cases before
that . CnrainJ)'. nothing lite that
rvrr showed up on the surplus
market after the war. And those
were tube days . so rigs weren ',
all that small. Sure. you could
have squeezed a BC-456·s;zed
rig into a brief case, bUI the
power supply wou ld have made
it a real bear to carry ... Wayne .

Dorothy AA2VL, I would
like to no minate Frank WB2IJZ
(Wet Bottom) for a "Good
Apple" certificate.

Frank has had a license since
1963. He keeps saying he knows
he could pass to upgrade . I believe
he could, but he doesn't do it.

Frank has been Net Manager
o f the Early Birds, Western New
York area, for about 15 years. He
is right on the job 5:25 a.m.
Monday through Friday. He
doesn't have to worry about los
ing his manager job; no one is
waiting in line to assume the re
sponsibility. He does a very
good job and deserves a Good
App le Certifi cate for bein g a
dedicated ham.

Richard Harrison KBSWZI.
Ou r ARRL Section Manager ad
dressed our club recently. He
strongly promoted the League' s
ability to protect and preserve
ham frequency bands. As cost
CUlling and deregulation elimi
nate spectrum policing, technol
ogy, commerce and influence
take aw ay ham frequencies. The
ARRL would like us to believe
that it mitigates this erosion.
Other than electing ham s to
Congress, only a sizable pro
ham popul ation or a sizable in
fluence purchase can improve
our status. Some hams deny a
problem exists. Others believe
the ARRL will cope, and still
others hope the problems will go
away. Infl uence comes from
people and money. Yet, many

hams say more is not better, As
Vince Lombardi would say, "It's
not the best thing, it's the only
thing ." It takes numbers. Infl u
ence will result fro m a si zable
segment o f soc iety perceiving
significant se lf-interest in ham
radi o. We need more hams, and
we need to convince the public
that ham rad io is a good source
of able technicians for the infor
mation revolution. Th e occa
sional cell phone logjam can
produce pro-ham publici ty for a
while, but non-ham wireless
growth will shrink these storie s.
The ambassadorial role of ham
radio is not too persuasive. The
worst conflicts seem to occur be
tween those who know each
other best.

Ham radio stimulates interest
and progress in electro nics.
IIams are self-motivated 10 in
ves tigate and experiment. This
education is the real value of
ham radio. Young people are
likely to benefit most from this
e xperience and benefi t their
communities in tum . Th e suc
cess o f smal l activist groups
comes from persuasion of out
siders to share their causes.
Hams also need others to back
ham causes. It is unl ikely that

any ham lobby could success
fully compete wit h commercial
interests now. Inte rested hams
are a tiny fraction of the popu 
latio n. The pu blic doesn't show
much support for ha ms. Hams
mess up telepho nes, radios,
tele visions, ste reos, and othe r
stuff too . do n' t they? Ho w
about mo ney? Ho w many mil
lions were gi ven in the name
o f ha m rad io to various elec 
tion campaigns ? How about
access to the regula tors? Do
you think ARRL bu ys be tter
lunc hes than AT&T? Commis
sio ne rs a re poli tica l appoi n
tees. In tum, bu reau chiefs get
the nod from commissioners.
These guys usually are seeking
a steppingstone to beuer places.
They find them, too, through the
commercial interest s they regu
late. In their new positions, they
can return to infl uence their
former colleagues. In opposing
thi s entrenched system, ARRL
can o nly sk irmish. Any preten
sion o the rwise is less than can
did . To save ham rad io , you
have to g row it, and make al
lies .

Another troublemaker trying
to use reason to penetrate dosed
minds.It ,,"on t ~vrk .,. Kb)nt' . ED
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Remember the Glory
Days-and the Good
Manners---<>f Ham Radio?

In talking with another old-timer, I was re
minded that in the old days we were all scared of
the FCC. His logbook, like mine, was filled with
line after line of unanswered CO calls. The rules
said to record eu transmissions, so mat's whal
we did. Contacts that we made or unanswered
COS all were dutifully recorded. We were con
vinced that if we accidentally violated the edge
of a band or let a profanity slip out. that there
would soon be a knock altha door or a ·pink slip"
in the mail. To this day I still go no closer than 5
kHz to the end of a band.

Courtesy and proper radio etiquette were com
monplace. Phonetransmissionswerealways pre
ceded by, "Is this frequency in use?" We anten
that we were privileged 10 be on the culling edge
of an exciting new field. We had worked hard lor
our licenses and were proud of our role. We re
layed messages from servicemen overseas to
the ir loved ones at home. Sometimes we were
even privileged to be able to set up a phone patch
and share in the joy of a reun ion. In times of di 
sasters and national emergencies we were a vi
tal link that often helped save lives or bring
comfort to worried family and lriends.

There were gloriOus adventures to share. I re
member how thrilling it was to talk 10 the crew of
"Kon-Tiki" as they sailed their raft across the Pa

cific . I remember listening to hams aboard our
spacecralts as they ci rcled the globe. I remem
ber talking to my daughter aboard a research
vessel e..ploring the mid-Atlantic ritt . All th is, and
much more, with equipment that we had put 10
gether with our own hands.

Today it's FAX-modem this, Internet thaI. I've
got more money, so I bought a lancier station
with more power and a bigger antenna. And,
whafs worse , it's no longer a group of proud
people sharing the fraternity of radio communi
cations. When I tun e across the bands today, I
hear people giving religious sermons, people
spreading messages 01 hate, and people curs
ing each other in the most vile and obscene lan
guage. Then there are those whO seem to take
delight in jamming contacts and those who de
liberately interfe re with various nets. They have
the lamebrained idea that they are defending lib-
erty and that no group of people has the right to
use any particular frequency for longer than they
feet is appropriate.

As a renreo psychologist, I can describe the
jammers and the interferers as remarkably simi
lar groups of people . For the most part they all
suffer from poor sen-image and weak egos. They
are busy overcompensating for inl eriority com
prexes.

The question is, what do we do about these
immature individuals who are ruining amateur
radio for the rest of us? Unfortunately, there is
little likelihood of any 01them growing up without
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seeking professional help . Yelling at them only
leeds their egos, making them feel important. It's
best to treat them the way you would any group
01little kids calling names. Ignore them and most
of them will get bored and go away. These mis
fits typically have little ability to delay gratifica
tion. If they find they can't bother you they'll get

frustrated and lind someone else to annoy.
The other solution is to have the FCC act as

"Big Brother," W hen emotional development is
arrested or regresses to such an infantile level
they either do not have any self.mSCipiine or have
lost whatever sen-orscpnne they may ooce have
had. They only function, and even then poorty,
when they are subject to constant extemal disci
pline that reacts strictly and rapidty. The FCC
would have to constantly monitor the bands and
confiscate equipment , fine, and even imprison
these individuals. I am not sure that any ham in
the land of the free wants to be soblectec to that
kind of scrut iny. So ret's not get angry and fight
with these immature, mentally d isturbed people.
They deserve our sympathy, not our scorn Try
10 not let them bother you.

However, there is one area where we should
take an active interest. SlOP and th ink for a mo
ment . What person, in his right minds, wou ld
spend so much time and effort on destruct ive
behavior, devoted to destroying other people's
enjoyment? Ifyou know one of these people , you
owe it to him to get him some help. This destruc
tive behavior can only get worse and eventually
end up in self-destructive actions. You are your
brother's keeper. Get him into therapy belore it's
too late.

In the meantime, we old-timers can remem

ber back to the glory days of ham radio and all
the joy and excitement it gave us. We can shed
a tear lor the youngsters who were born too late
to share it with us. But. maybe there is still hope
for them in areas of amateur communication that
are still evOlving.

By Hal MOoc- Goodman W3UWH, 7 Perkins

Road, Eastport ME 04631.

Ode to Volunteers

Many will be shocked to find
When the day of judgment nears,
That there 's a special place in Heaven
Set aside for volunteers,
Furnished with big recliners,
Satin couches and tccteiccrs.
Where there 's no committee chairman,
No group leader or car pools;
No eager team that needs a coach,
No bazaar and no bake sale .
There will be noth ing to staple.
Not one thing to fold or mail.
Telephone lists will be outlawed,
But one finger snap will bring
Cool drinks and gourmet d inners,
Rare treats, fit lor a kingl

You ask, who'll serve
The privileged lew. and work
For an they're worth?
Why, all those who reaped
The benef its , and not once
Volunteered on Earth !

Author unknown, submitted byJack Kirkpatrick
KBBWX to the SMARS Feedback newsletter, Au
gust 1996, and reprinted in RF-Carrier. Dayton
(OH)ARA, March 1997.

Ham Radio Volunteer
Services Bill Introduced

Good news for ham radio volunteers: the Ama
teur Radio Volunteer Services Act of 1997 (HR
1013) has been introduced by US Rep. Anna
Eshoo of Cali fo rnia. If enacted, the bill would
place volunteers in the Volunteer Examination
Program and the Amateur Auxiliary under the
protections 01 the Federal Tort Claims Act by al
fording them the same legal protections as em
ployees of the federal government while they' re
calT}'ing out such volunteer duties. "This bill would
help protect the personal liability of volunteer
Amateur Radio operators while perfonning du
ties on behalf of the fed eral government," Eshoo
said in introducing the measure. As she explained
it on the House floor, it' s simply a question of fair
ness for volunteers, who risk damaging lawsuits
while saving the government time and money.
The bill was introduced with 2 1 co-sponsors ha il
ing from both parties.

HR 1013 is nearly idenllcal to a bill int roduced
last year but not enacted and similar to a unani
mously accept ed amendment to the FCC reau
thorization bili lhat Eshoo herself offered last year
in the Commerce Committee.

On the House floor, Eshoo outli ned the ratio
nale behind the Amateur Radio Volunteer Ser
vices Act of 1997 in these words, and urged her
colleagues to support the bill :

"Amateur Radio operators are self -regulated.
with volunteer operators monitoring the airwaves
for violations and adm inistering licensing e..ams.
Th is volunteer corps saves countless hours 01
staff time and resources lor the Federa l Commu
nications Commission; however, because they
are not federal employees,they put their personal
assets at risk in the event of achons taken against
them as a result of their volunteer service to the
government. It is simply unfair that lhese volun
teers who are saving the government time and
resources should have to risk th eir personal as
sets in carrying out their service. The Amateur
Radio Volunteer Services Act would classify Ihose
indiv iduals donating their time and expertise to
maintaining the quality 01the Amateur Radio a ir
waves as lederal employees only for the purpose
of actions taken against them in the performance
of their duties as sen-regulators. Th is action will
ensure the continued viabifi ty of the Amateu r
Radio community and continue to save the FCC
and th e federal government time and money that
would otherwise need to be expended" -ARRL.

From the Tuned Circuit. monthly bulletin of the
L'Anse Creuse ARC (MI), April 1997.



More Vanity Callsign
Follies

The FCC has granted another 420 Of so van
ity callsigns, representing vanity applications re
ceived between February 6 and March 4. Some
330 01 the applications ended up in the worX in
process or WIPS slack, many because the FCC
was unable to issue any 01the applicants' caUsign
choices. The vanity callsign program remains
popular: During February and March, the FCC
received 1768 vanity cansign applications, the
majority of them filed electronically.

A reminder. Vanity applicants who did not get
one of their caJlsign choices will have to apply in
wrmng for a refund of the $30 f~ing lee. The FCC
will mail to all unsuccessful applicants a copy of
tile application (including FCC processing num
bers) and a copy of their check. To request a re
fund, applicants then must send a letter to the
FCC, 1270 Fairfield Rd., Gettysburg PA 17325
7245, along with their taxpayer ID number (So
dal Security number).The FCC still has not said
when it plans to open Gale 3 10rAdvanced class
vanity applicants.

From Harmonics, official publication 01 the
South Jersey Radio Association, April 1997.

(o.Wisconsin) thai would give stales and munici
palities authortfy to enforce the FCC's CB regu
lations. Feingold's bill, designated Senate Bill
608, originated with efforts by the Beloit W I City
Council---fesponding to Ioog-s1allding CB inter
ference complaints-to pass an ordinance allow
ing local authorities to enforce FCC regulations.
The bill is a imed et reducing radio frequency in
terference stemming from the use of unautho
rized equipment or frequencies by caers.

In presenting his bill, Feingold tote his Senate
colleagues thai he has received AFt complaints
over the past several years from numerous Wis
consin communities -in which whole ne ighbor
hoods are experienc ing persistent radio
frequency Illerlerence.-

If approved by Congress, Feingold'Sbil would
amend the Communications Act 10 allow state or
localgoverrvnents 10 enforce regulations that pro
hibit the use of CB equipment not authorized by
the FCC (such as high-power sneer ampliliers).
As it now stands, no license is required to oper
ate on the tt-meter Citizens Band, but the FCC
does have strict requirements on the type of
equipment thai CBers can legally use. Feingold
called his bill "a common-sense solution to a very
frustrating and real problem which cannot be
addressed under existing law.·

TNX Tuned Circuit, monthly bulletin of the
L'Anse Creuse (Mil ARC, May 1997. fa

Make "Commercial Quality" repeaters
from GE and Motorola Mobiles

- 45 Watt VHF Micor Irom $99
- 40 Watt UHF Master II from $199

Conversion Information Available!
http://www.versatelcom.com

O rders : 800 456 5548
Info : 307 266 1700
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CIRCLE 259 ON READER SERVICE CARD

cac Top Ten Uses for a
Computer in the Ham
Shack

SUPER HIGH CAPACITY
FOR LONGER QSO'S!!

$50.00 NiMH
Nickel M eral -Hyridc Packs :

Lj.t Price

BP-85SM 12v l300ma NiM H $75.00

EBP-225M 12v 1300ma NiM H $65.00
FNB-27SM 12v 1300ma Ni tl.HI $59.00
PB-85M 12v 1300ma NiMH $62.00

Above ~i~ 1I battery packs are warranted for
6 months from date of pu rcha\C.

LihlJ)Ii~

K.4v 1600ma NiCd $60.00

4.Hv 1600ma NiCd $59.00

4 .!lv 1600ma NiCd $5.125

6v 1200ma NiCd $-I9.(X)

$40.00 NiCd
N ickel Cadm ium Pack..:

Above NiCD banery packs are warranted for
12 monlhs fmm date of purchase.

BP-8
EBP·34S
FNB-33

PB-33

10.You can use it as a really big paperweight.
9. It keeps your coffee warm.
8. It makes a great door stop.
7. You can check your E-mail while your keyer

sends CQ.
6. You get to say -Sofry, Old Man, you're nol

In the computer.-
5. It keeps dust from settling on the surface it

covers.
4. If lightning strikes, the computer might ab

sorb it and therebyprotectyour radio equipment,
3. You can check the packet net to see who's

on air---much easierthan actually turning on your
receiver.

2. You can justify your new rig as a "computer
upgrade.-

And the Number One Use lor a computer In
the ham shack:

1. Three words: Random signal generator.

From Low Down, official journal 01 the Colo
rado QRP Club (cqc@aoI.com).

Ham Radio Excluded
from CB Enforcement Bill

At the request 01 the ARRL, Amateur Radio
has been specifically exempted from a bill sub
mitted Apri l 17 by US Senator Russell Feingold

Policies and prices subject to change withoulllOCice.

Offer expires Augu~ 31. 1997

Advanced Battery Systems, Inc. , 300 Centre Street, Holbrook, MA 02343

(800) 634-8132' (617) 767-5516 • Fax: (617)767-4599
hitP:/Ih orne.nay isoft.com/per iphex

CIRCLE 68 ON REAOER SERVICE CARD



Numbflf to on your Fefldback card

Free Repeater, Free HTs and
Some Good 0 1' PR

Would your employer pitch in?

J im Kocs is WA9PYH
2217 Hidden Oaks Court

South Bend IN 46628

I
had rece ived an E·mail message at

work from our Emergency Pre
paredness Coordinator (EPe). He

had broadcast an Ecmail message to all
the people at our facility ask ing fo r all
ham radio operators to at tend a meeting
10 discuss hams' providing emergency
commu nica tio ns . I replie d wi th the
names and business phone numbers of
the hams 1knew a t work.

First conlact

At our Erst meeting we talked about
comm unications over and above what is
provided by our li ve securi ty guards .
(Like most other companies, we've
downsized and as a res ult have a much
smaller sec urity force than we used to
have. ) The idea of hams helping in an
emergency came from the company
where our EPC used to work, Rockwell
Intern ational in southern Cali fornia.
Rockwell had around 8.000 employees
in a 208-aere workplace , approximately
140 of whom were hams. We have 1,200
people spread over 105 acres and only
10 hams.

Why us?

During an emergency our five security
guards cannot provide effective commu
nications over all areas since there arc so
few of them. Hiring additional securi ty
10 73 Amateur Radio tcaev » August 1997

guards j ust to be able to cover any emer
ge ncy is expens ive. How often wo uld
additional security people be needed'?
How much would it cos t to buy hams
some HTs and a repeater instead of hir
ing an eq uivalent number of security
guards? We hams are at work every day
and know the layout o f o ur work ar
eas- probably better than the sec urity
guards do. Although most of us aren't at
work durin g second and third shift we
co uld be called in to help during off
hours.

The advantages of hams provid ing
emergency communications are many:

• We 're adep t at using the radio to
transfer information;

• Once the equipment is paid for the
sys tem is nearly free (except for mainte
nance, equipment upgrades and small
amounts of time for meetings, practice,
etc .);

• It builds ca maraderie among hams at
work (we found out that there were two
employees most of us didn' t know were
hams);

• We received free HIs to wear on our
belts full-time (what ham doesn' t like to
wear an HT?);

• Our EPe is planning to get his ham
license so he ca n participate too-c-the
more, the merrier;

• If the emergency is widespread (both
inside and outside com pany property)

cell ular phones will he j ammed. making
them useless fo r emergency com munica
tions, so hams will be the only link from
the company to the o utside ;

• The biggest plus is fulfillment of
our o bligation as am ateurs to pro vide
com muni catio ns as <'1 puh lic service .
Your EPe has what appears to be a very
simple job-until an emergency occu rs.
Then you can really understand the re
spons ibil ity o f the position . Anything
that yo u ca n do to help himlher during
an e merge ncy will he valuable and
appreciated .

What are the potential dan gers where
you work and live? Some are weather
related , others are common to any faci l
ity with production/test laboratory areas.
Here in South Bend , Indiana, at the ex
treme northern tip of the stale, we have
more than you mig ht think.

How's the weather?

Every spring, summer and early fall
we have severe lightning storms. What
would happen if lightning struck a build
ing. possibly selling it on fire? There
wo uld he a need to evacuate the building
(in the rain).

Every winter we have one or two bliz
zards with accom pan ying " lake effect"
snow. Being at the southeast edge of
Lake Michigan. we get "dumped on"
whenever winds come across the lake
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adjustable webbed fab ric carrying strap has Q of coils. Set of two COIls cover 1.8 - 1 ?~ MHz
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from the northwest. One inch per hour
isn' t uncommon. A quick buildup o f
snow could collapse roofs. trapping
people inside . We woul d need to know
how many people were trapped as well
as keep others out of the hazardous area.

On April 12, 1996, ....'c had a hails torm
Ihat did millions of dollars ' damage to
cars, homes and crops . What damage
could have occurred to our fac ility? We
don't know since the hailstorm hit ap
prox imately 10 miles aw ay. We only got
a few grape-sized hailstones at our faci l
ity while the worst-hit areas received
nearly baseball -sized hail.

In September 1985, a tornado touched
down about two miles north of o ur facil
ity at 4 p.m., when most people we re
leaving to go home. The tornado ripped
the roofs off a few homes and then went
back into the d ouds. (The strange part is
that the weather bureau, less than a mile
from the point of touchdown, never saw
;l-nor was a tornado warn ing/watch is
sued!) In April 1965 over 200 tornadoes
hit the midwest-some of them hit only
20 miles southeast o f our city. If you've
eve r seen what a tornado does to any
thing in its pa th, then you know how
dangerous they can be 10 humans.

We have a say ing in town: " If you
don' t like the weather, j ust wait a few
minutes ..... [By the way, northern Indi
ana really is a very nice place to live .
We have beautiful spring, su mmer and
fall seasons- and winter, if you like it.
One thing we haven't had (yet) is an
canhquakc. l

where's the tire?

Any buildi ng can ca tch fire . Gett ing
all the people out can be a real pro blem.
Who might still be ins ide? Are the re
winds that might spread the fire to othe r
buil dings? We have product ion and test
laboratory areas at our faci lity. Chemi
cals could get spilled and catch fire.
Smoke from the chemicals cou ld inj ure
someone, We would no t o nly need to
get people out of certain areas but keep
others from entering those areas.

Man-made hazards

Like many large faci lities we have
overhead power lines coming into ou r
facility. Our power lines pass over an in
ternal driveway/walkway. Every winte r
and spri ng we have at least one or two
ice storms. Will the lines stay up if they
12 73 Amateur Radio Today. August 1997

get coated with ice and the wind picks
up? If the li nes come down you will
need to spread word to all people to stay
clear of this area. The affected area will
need to be barricaded.

We have railroad trac ks less than 200
feet from one of our buildings. In 1992 a
tank car on a passing train began leaking
ammonia gas, They stopped the train
ncar the building I work in. Luckily, it
happened before most people ca me to
work for fi rst shift. Only the security
guards and a skeleton third shift were at
work . The local radio and TV stat ions
spread the word on the news that mom 
ing that all employees were not to repo rt
to work until after the area was cleared .
What wo uld have happened if the leak
had occurred a few hours later when
everyone was at work?

In one o f o ur buildings we usc jet fuel
for tes ting. If a lire should occur, auto
ma tic detec tors set off an automatic fire
extinguishi ng system. Sirens sound for
20 seconds and then the area is fi lled
with C02 to starve the fi re o f oxygen.
The C02 will also asphyxiate humans.

These arc examples of the many
things that could happen at your fac ility.
These disasters could happen anywhere .
Ask you r EPC what could happen at
your fac ility and what the communica
tions needs wou ld be for each situation.

Procedures

What kind of info rmation will you
transfer from one site to another? You
could be lcuing the command center
know any one of the following pieces of
information :

• How many people are at your ra lly
point duri ng an evacuation

• How many people arc injured, what
types of injuries, etc .

• Extent of the damage
• How many people are or might st ill

be trapped inside a building
We were each issued a green construc

tion-type hard hat to wear during both
practice drills and real emergencies.
The color green stands out so that
the e mergency coordinators (who wear
blue hats) for each area will be able to
pick out the communications person
(ham) in a crowd of people. We have
a lso pu t the word "COMMUN ICA
TIONS" on the front of each hard hat.
Inside o ur hats we've each stuffed a
copy of a map showing each of o ur ra ll y

point locatio ns. (A rally area is where
peop le go if a bui lding must be evacu
ated. Although your EPC should pick the
rall y points, command center, she lte r lo
ca tions, and evacuation routes, your
group can certainly help find the best lo
cations . You probably know your build 
ing as wel l as anyone else, so help make
the se lections if you can.)

Our rally point locat ions are referred
to as A. B, C (Alpha, Bravo, Charlie),
etc. Since we only have 10 hams we
d idn 't have any problem with running
out of one-leue r designators. We pur
posely did not use our ca llsigns or
names when referring to a rally point.
During an emerge ncy you want a very
simple way of specifyi ng a location. You
don't wa nt to have to determine a loca
t ion by having to associ ate a person's
call or name with it. Each ham knows
approximate ly ho w many people to ex
pect at his ra ll y point during an evacua
tion. We have one ham and one to seven
Emergency Coord inators assigned to
each ra lly area. There is also one ham
located at in the command center who
funne ls all the information to our EPe.
The command ce nter has a radio on the
security department's frequency.

Our command post is the location
where our EPC will be during an emcr
gency. It is mohi le-two situations that
would req uire the command post to be
moved arc shifting winds dur ing a
chemical leak or ti re ; and tire depart
ment trucks, ambulances, etc .. needing
access to a give n location.

Hopefully your company's manage
ment will be as willing as ours to allow
yo u time 10 spend organizing and prac
t ic in g your proc ed ure s, having meet
ings, etc. Ou r company was very
generous and allowed us time to ge t the
process organized and in place. We use
charge numbers to track the amo unt of
time spent on any given work-related
project, this one included . If your com
pany is like ours, get an account (charge
number fo r us) set up so that you ca n
trac k how much time you really spend
putt ing a system like this in place.

Most of the hams in our group have
pagers . Since we may be just about any
where in one o f several buildings we
make good use o f them for business pur
poses. They co uld also be used to spread
the warning to all the hams in your
group, since we may not always have
our HTs with us. but we' ll always have



Problems and solutions

showing which uni t be longed to whom
by serial number. Then we each put our
callsig n on the backs of the HTs. Know
ing you arc responsible for a particular
unit makes you take better care of it.

Our EPC initially asked all of us if we
could sup ply our own radios. About half
of us had HTs. several of which did not
work rel iably. Some were older models
and thus were considerably larger and
heavier than HTs that are pop ular now.
We need the equipment to be in good
working order and most importantly, re
liable . We were offered new HTs and our
own new repeater system based on the
follo wing j ustifications:

-Al l hams should have the same radio.
If we had to borrow one from an other
ham in our group, the borrower would
already be fam iliar with the operation of
the radio .

-Thc radio wi ll always be at work.
There won ' t be an y problems wi th ha v
ing to remembe r to bring your radio to
work each day. T here is always the risk
of dropping your own HT or bang ing it
in to something while going in and ou t
the entrance, carry ing it in yo ur car, e tc.
Keeping it at work will el iminate this
possibility.

-Thc radios arc new and should be
trouble- free for at least a few years. The
pa rt that will probably ne ed replacing
first is the battery pack since the heal
from the drop-in charger will shorten its
life. (A tip : cyc le your battery periodi
cally to keep it healthy an d do a check
on it so it gets replaced bef ore it fail s
during an ernergency.)

You will need to coordi nate with your
state 's repeate r frequency coordinator to
get your frequency assign ment. Your an 
tenna patt ern should provide good cov
erage througho ut the entire facility. The
best location for our antenna was not in
the center of our fac ility but ra ther far
off center. With the antenna being much
closer to some locations than othe rs we
focused most of the power to the fart hest
areas . This has the extra bene fit of keep
ing our signal out of the coverage area of
other repealers, and keeping their signal
out of our repeater. Try to pu t the
anten na's major lobe and null where
they will do the most good .

We hav e 10 hams to cover approxi
mate ly 105 acres and 1,200 peop le. The
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lOW base with ground plane
on top of Plant 26

All portables approximately
1.5-2.5W

I Signal Levels: 1 = none,
3 = poor, 5 = good, 10 = excellent

•

Location Signa l
Level

•
Plant 14 cell 1 9

Plant 14 cell 2 9

Plant 14 2nd floor east 10

Plant 14 2nd floor west 10

Plant 14 cell 32 7

Plant 14 cell 35 9

Plant 14 cell 7 10

Plant 14 cell 3 9

Plant 14 cell 43 10

Plant 13 south 10

Plant 13 center 10

Plant 2 Gate 6 10

Plant 2 Gate 5 10

Plant 3A 9

Plant 3 Gate 8 10

Plant 3 center 10

Plant 4 9

Plant 5 8

Plant 25 8

Gate 9A 9

MIS 9

HSE to

Dock 10 10

Plant 23 9

Park ing Lots (all) 10

Plant 19 isle 10

Plant 19 west 9

Guard Shack 10

Table 1. Signal levels on 147.42MHz. Note that

Plant 14 cell 32 1wd the lowest signal 11'1'1'1. Jt was
the closest to the base station (only /00 feet
awav!). while rhe farthest point (Plallt2 Gale 6.
l/XJOfeet ((Imy) registered \'eT)' sfnmg signals.

our pagers . You could also have a spe
cific code to send out for each emer
gency situation-c-or keep it simple and
j ust have one numeric code, that tells
you to chec k in on the repeater.

You should also cons ider how yo u wi l
need to interface with the local police
fire and HAZMAT departments, if and
when they come to your faci lity for an
emergency such as a fire, che mical spill
explosion, etc .

Plan what nearby repeater or simplex
frequency you will use if your repeater
doesn 't work (for whatever reason-the
antenna gets taken out by wind or light
ning, the repeater is being j ammed and
times out, the power goes (J ut and the
battery fail s, etc .). C heck ou t coverage
usi ng both the alternate repeater and the
simplex freq uenc ies . Are there any dead
spots?

The first thing we d id was to perform
a site survey to see if there were any
dead spots in our facility. There are sev
eral areas that ha ve eithe r lots of metal
piping , metal walls or re bar-reinforced
concrete walls. Whil e the repeater trans
mitter can be made as powerful as
needed to saturate all areas, the HTs can
not since they have 5W maximum o ut
put and the typical "rubber du cky"
antenna-a known poor performer !

Fo r the site survey we used 2W HTs, a
1/4-wave ve rtical mounted atop a three
story buildi ng at the center of our facil 
ity, and a lOW tran sceiver with an
S-meter. (The S-meter was needed so we
could make accurate comparisons o f sig
nal levels at all locarions. ) We walked
through all areas while talking to the
base station. Levels from all 2 8 areas
chec ked were very good (nearly full
scale: 9) to excellent (full scale: 10) wi th
the exception of one area. A chart was
made lis ting signal level vs . location
(see Table 1). The received signal at all
locations was full quieting. At th is point
we knew a lOW repeater and 2W HTs
would provide the required coverage.
When using a repeater, cavities and a
beuer antenna, recei ved signals will be
even stronger. (T he repeater has more
tun ed ci rcuits and better sensitiv ity tha n
the transceiver. the cavities provide ad
ditional noise and interference rejection
and the an tenna has 9dB gain over the
simple 1/4-wave an tenna used during the
site survey.)

When the radios came in, we c hecked
them out and the n logged the m in a book



rat io of I{I.S acres and 120 people pe r
ham results in much more responsibility
for each ham at o ur facility, (Compare
our ratio with the 58 peop le and 1.5
acres per ham at Rockwell.) What's the
solution? Get more people at our Iacil 
it)' 10 get their ham licenses! Wc already
have o ur EPC interested in getting his
ham license.

The HTs we selected have a rather
small speaker that produces very little
audio . Will we he able to hear them in a
noisy location'! Perh aps a speake r-m ike
would help. I' ve heard the amount of au

dio from a Motorola co mmercial HT and
our lillie TH~22s arc no match for the
Motoro las! Granted, they cost abo ut live
times as much as ours ami we probably
won' t be going into noisy areas with o ur
IITs, but will they he able to produce
enough audio for all o ur nc'Cd s?

There arc a lot o f Pes and other elec
tronic equipment throughout o ur facility,
Walking through many areas we get
squelch openings caused by the machin 
ery and PCs emitting signa ls on our re
pealer frequency, (My o wn PC at work

opens the sque lch on my HT, located 10
feet away.) We don ' t want these squelch
openings 10 occur while we walk
through office areas or while in a meet
ing, The so lution is to install PL dcc od
ers so that the receiver doesn' t open until
it hears the PL frequency. However, nOI
thinking far enough ahead. we didn't or
der our HTs with this option, Going bad
to req uest more money is always more
difficult than asking for the full amount
the first lime, Make sure you cover all
known expe nses the first time, Our EPC
is not the o ne reluc tant to request more
money, hut be said it would have been
easier to buy all tha t we needed the first
time.

Whcn tryin g to reach another ham
ahout work-related issues it can be very
tempting to usc your HT rather (han call
ing him on the phone, paging him on the
PA sys tem or calling his pager. Remem
her that ham radio is 1I0 t to be used for
business p urposes. If you use the HT to
call another ham 10 discuss ham radio is
sues, that's fine. but don't use (he HT/re
peeter for anything to do with business

mailers. Remembe r, 100 . that amateur
transmissions arc nor private and anyone
c-ould be listening. By using pho nes.
pagers or PA systems you arc assured
privacy, If there is any do ub t. don 't usc
the HT.

Our EPC wants our gua rds to have re
cei vers nearby so they can monitor o ur
transmiss ions d uring an emerge ncy,
With this receiver o n all the time they
will hear any casual (ha m-related) trans
missions. too, Will they turn it do wn if
they cons ider it annoying and forget
to turn it o n duri ng an emergency? No
so lution has been thought o f yet .

What ha ppe ns if yo ur HT is da maged'!
O ur EPC anticipated this s ituation and
has o ffered to repl ace/repair our HTs if
they' re damaged while "on duty." If we
take the m home o vernight or over the
weekend and they get damaged. the re
pai r comes out of the ham 's pocket.
Don't abuse the system, Be ho nest-if
you damage the HT away from work.
pay for it.

Don' t put autoparch un your repeater!
We didn't and will never mi ss it. We

Ph oto tl. , Mario Meribeta N9ARN, Da vid Scott WD8CZM, BrianDickey KB13Q£C, Tony Kostrebu KH9AFW, Stephen Elek , Jr. KH9GI', Hob
Herendeen N9NRW, Harold Miller N9PEN, Roger Tim; IVA90 KC , Jim Kocsis IVA9PYII . NOI a m i/able f or ph(.to: Mark: Thompson
I\IRXOn'Q. 1'1/0/(1 by Bell JOKlfl .
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WANT TO LEARN CODE?

World's best ham
weather station*

-only $379
Others from $1 79
New Model 2000 :

Helps yo u al ert other s 10
weather extremes via A.P.R.S.
or on SKYWARNandA.R.E...li.
networks. Features accurate:
_ barome tric pressure _ 3-hr.
pressure change _ indoor/out
door humidity t _ dew poinrt

wind speed/
di rec tion _ in
door and out
duor tempera
ture _ w ind
chi ll tempera
ture _ rainfallt ,

tnstant ac -
cess to: _ current values - «day's highs and
lows _ yesterday's highs and lo ws elong rerm
highs and tows _ time/dale for all highs/lows
_ rain roralst for today, yesterday and long term
_ alarms _ a-mode serial port, and more.

The lJLTIMETER 2000 is a great value:
only $379 + shp'g, (tOpt ional senso rs add'!.)

"Even WealherWafch Magazine (May, '% ),
known for its ha rd-hitting, authorltattve re
views, concludes "the best we haw seen."

Call or write fur free brochures.

1-800-USA-PEET
or 908·531·4615 FA X: 908·517·0669

PEET BROS CQ\ IPA:'SY
1308·7087 Doris Ave.. Ocea" . NJ 077 12

Vi , it o ur Home Page at www.peetbros.com

Morse Tutor Gold from G.G.T. E. is the
answer for beginners and experts alike.

"Getthe software the ARRL sells and uses to create
practice and test tapes; and Morse Tutor Gotd is
approved for VI:: exams at a ll levels.

• Since 1987.GGTE ha' guided nearly20.000ham. and p'OSpeCbV<:
hAm. around the world l/uoup,h p'Q1fetl sm,ctIlJed 1¢o«m; and a
...me l)' of character. word and """vers.ation drill• . Stroigllt forward
menus mol;e the pr""",s , imple and Ii '"
' "Thi, prograrn featwes easy and speedy self illStalLtion~ random
ch.u""'",, drilb " 'ith the c!t.lracte" yOlL select ~ and you can CfO.te
your O'o''lI dnll< 01 unpon text fil... You can type wh.t you hcar or
copy by han d "nd see the resl~1J; "" e line . t a bme, rid the
Far", worth or U'" , tondard method; ..I«t the lOne freqlle.n~"y mo>t
<omfonable foryou or select yow todespeed in tenth. of. word per
minute. For.ill DOS computers You ore alw.y. in command

C l'I"fifil'd
b" M"'n l 'ulo r Cold uses yourintemal.peder

~
• or souodb""'d. .>,.nd.ifvou "'"' a solllld bo.rd

~1 _ Mon . Tut.,.. C"ld ,,,wort, "olwllHontrol

:So u nd So,md flld.t« ."d the S",,,,d FlJ..t"" Com"" tibrhty
1-'= =_1.0>:0.... had.,ma"b ofCTe"b,'. T«lmok'l!Y Ltd

Credits for a joh well done!

Here are the guys who d id the bulk o f
the work getting o ur system in place:

Mario N9ABN used a PC to program
the repeater transmit/receive, timeout
time, PL on , PL frequency; compiled the
site survey data.

Roger WA90KC aligned the repeater re
ceiver for maximum sensitivity, assembled
the antenna, loaned us his spare cavities until
ours came in and provided/operated the trans
ceiver/antenna for the site survey.

Bob N9NRW gathered the quotes for
the equipment, coordinated with the pur
chasing department to get the equipment
ordered, programmed and interfaced the
lOer, and took the role of repeater licensee.

Tony KB9AFW checked out all the
HTs upo n arrival, tracked all HTs by se
rial number and assign ed them, figured
out how to program the HTs and the op
tions (group paging, etc.) that we might
use in the future.

O thers provided moral support.
Consider approaching yo ur EPC to see

if he thinks you could provide he lp with
a system like thi s . You will probably
want to meet amon g yourselves before
yo u approach yo ur EPC since you may
no t gel the support of enough hams or
mi ght have some big stumbling block
that will prevent you from succeeding in
implementing a system like ours. If you
think you have eno ugh hams to be of
some help, go to the safety people and
layout your plans. Keep in mind that
companies ex ist to make money and
their first quest ion will probably be
"How much will it cost?" Do your
homework and have an approxi mate dol 
lar amount ready (hopefully a little on
the high side) for that first meeting .

Al so consider getting in touch with
your local newspaper to see if they will
carry an article showing the services
your group is providing to the commu
ni ty- additional PR in your community
never hu rts . Good luck! Fa

battery, Belden 99 13 coax and a few type
N coax connectors . The total cost for all
this equipment was $5000. Call around for
qu otes for the brands you choose. We had
problems interfacing the identifier to the
repeater. Sec if you can get a repeater that
offers either a built-in identifier or one that
plugs right in. Several of our guys spent a
whole afternoon getting the repeater and
IDer to work together properly.

have telephones all over the facility if
yo u ever need to make a phone call. An
autopatch would be more of a problem
than it 's worth.

If you want to fi nd some more "holes" in
your system, try having a practice evacuation.
We scheduled one, but the time it would oc
cur was only specified as "sometime during
the month of October," Our EPC picked
a clear day when it was 70 degrees.

Problems we encountered were significant:
• Several people did not kno w the lo

cation of their department's rall y poi nt;
• Onl y a few of the Emergency Coor

dinators showed up at their rall y points;
• Many of the ECs had never made it

to the train ing sessions they were sup
posed to attend, so they didn't know
what to do during the evacuation;

• Many employees did not know who
their EC was.

Keep in mind that you are stopping pro
duction to test the system--management
doesn't want to have to pract ice very often
(not at all, if possible), so make sure you
get most, or all, of the fault" identified with
one practice evacuation.

The repeater caused us some prob lems
too. It turned out that the repeater we
bought is available in two models. One
covers 134 to 146MHz, the other 146 to
160MHz. The dealer didn't tell us that the
units cover either the upper or lower
2MHz of the 2m band, but nor both. It
turned out that we ordered tbe right model,
but what if we had received a frequency al
locat ion in the opposite 2MHz? Back to
the dealer goes the repeater; add a few
weeks' delay. (The repeater we chose is
synthesized and can be set up on any fre
quency in its range. However, the unit has
capacitors and coils in the fron t end that
are different for the two different fre
quency ranges. The parts that need to be
changed are surface-mount pans, some
thing that we didn't want to change, since
they arc rather difficult to solder. Also, the
warranty would be voided if we modified
the unit.)

The equipment

We chose Kenwood 's TH-22ATH for
the lIT, a Yaesu VXR-5000 25W repeater,
Cushcraft AFM-4DA bay antenna, Com
munications Specialists model 10-8 CW
identifier, Wacomm model WP639 VHF
FM cavities , a temperature compen
sate battery charger, Xcnotrix model
8 11OFI2100cN/P, a YuasalExide 65Ah
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Figuring RF Exposure
Nell' standards can help avoid potential hazards.

Robert Vreeland W6YBT
45 Maywood Drive

San Francisco CA 94127

V
o lts per meter, amperes per
meter, milliwaus per sq uare
centimeter: if these terms are

not familiar now, they probably will be
by the end o f the year. At that time, you
will be required to conduc t an RF safety
evaluation for your station.

The experts have been arguing for 30
years about whether there are or are not
nombcrrnal effects from exposure to
RF. They 'i.t ill don't agree. One thing
they do agree on is that fairl y high ex
posure to RF can cook eyeball s and do
other bad things. for this reason, the RF
exposure standards are based o n the
heating effect of RF. If you spe nd a
sunny day at the beach . a certain
amount o f the sun 's power wi ll fa ll on
each exposed square centimeter o f your
skin. Hence the terms microwuns per
square centime ter and mi lliwatts per
square centimeter.

Measuring the healing effect of RF
directly can he done with a temperature
sensitive resistor called a bo lometer.
Thi s technique is practi cal on ly at mi
crowave freq uenc ies. however. At lower
frequencies. the best we can do is 10 mea
sure the voltage that the electric field will
induce in a dipole or thai the magnetic
field will induce in a loop. The units of
measurement arc volts per meter for the
electric field and amperes per meter for
the magnetic fi eld. If you could measure
one VOII between two points one meter
apart in space, the electric field strength
would he one volt per meter.

Since heating is due to power density,
we must conve rt volts per meter to
milliwaus pe r square centimeter. Ohm's
law tu the rescue. P = E2/R . If E is 27.5
volts per meter in space, it wi ll he 0 .275
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vol ts per centi meter because the re are
100 centimeters in a meter. So what
about R'! It is 376.7 ohms, which is the
resi stance o f free space. So let's solve
the equation:

P:'i? = l~~i~" o.~w :: O'~iW

This is the 30 to 300 megahertz limit
for uncontrolled environments as speci 
fied in the new standard. The standard
has been written for both volts per meter
and milliwatts per sq uare centimeter so
that yo u won ' t have to make this conver
sia n. T hanks, FCC, T he 1982 standard
didn' t do this.

If you are for tunate enough to have
access to a spectrum ana lyzer and cali
brated antennas, you can measure the
f ield inten sity at your station. This is a
simple but somewhat time cons uming
process involving adding a bunch of fac
tors expressed in dB . There is one catch.
however. The spectrum analyzer is cali
brated in dB m. This means d B relative
to one milliwatt in 50 ohms. The an 
tenna, on the other hand, is calibrated in
dB relative to one microvolt (dBJ.lV).
Again , Ohm to the resc ue .

E2 .=P:1f or E : 'I r K where p :: tmW and R "" 500

So let' s solve the equation :

E:: -../PR : -../0.001 x 50 :: -../O.O~ : O.2236V ""
2236OO).J.V .. 2.236 x IOSfJ.V

Now 105 = 5x20d B = IOOdB and
2.236 = 7dB.

So we can convert dBm into dBflV by
simply adding 100dB.

We now know what d Bm and dBflV
mean . What about dBc, d Bd. and dBi1

Harmon ics and other spurious signals are
measuned in dgc. which means dB below
the carrier. But how do we know whether
this means volts or watts? The answer is
neither. It means dB. The decibel is the
logarithm of a dimensionless ratio.

As you know:

Note that the units (watts or volts )
cance l out because they appear in both
the numerator and denominator. So dB
means dB . We can, however, convert dB
into a power ratio or a voltage ratio
by using one or the other of the above
fo rmulas.

Antenna gain is measured in dBd.
T his means d B rela tive to a half-wave
dipole . The term d Bi refers to gain rela
tive to a theoretical but non-existent
poin t source radiator. It is use ful for
computing predicted antenna gain. hUI it
should never be used to ind icate the gain
o f a practical working antenna. A half
wave d ipole has a gain o f 2 .1-t dBi . An
tenna manufacturers sometimes Jist their
antenna gain:"> in dBi because it makes
thcm look 2. 1-t d B better than they really
arc.

I hope that I ha ve helped make the
commonly used units of Rf' measure
mcnt more understandable. It is not my
intention to comment o n the new RF
safety standards except 10 S;:IY that in my
opi nion they are hath reasonable and en
fo rccable. I leave the expert s to co ntinue
their arguments for anothe r 30 years. In
the meanti me I' ll continue to carry my
2m HT on my belt and use a speaker
mike to avoid exposi ng my eyes. &D



Number 17 on your Feedback card

Antennas for Amateur Television,
Part 2

See Part I in July 's 73.

Nizar A. Mullani K0NM
719 Santa Maria

Sugar Land TX 77478
[K0NM @amsat.org]
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ANTENNA,-TO-CORNER SPACING 1.-

FiT:. 2 . Gain of a corner reflector a1l/enna as
a [unction of the spacing of the dipole from
the reflector (Ref. 2, p . 554).
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A set of d imensions that have been
worked o ut fo r the corner refl ectors for
the V HF and the UHF range is shown in
Ta ble 1. Several differen t options have
been presented in this table, and you can
refe r to Fig. 4 for an exp lanation of di f
ferent d imensions in the corner anten
na. Broadband operation of the corner
refl ector can he achieved by using a
bow-tie dipole rad iator instead of the
single-e lement dipole.

The corner reflector has some great
advantages, in (hat it is probably one of
the simplest to build, is simple to feed, and
can he used for mulliple bands. It is pos
sible to add a second radiator for the
higher bands within the corner reflector
and drive the two radiators with separate
coax. This way, a dual-band operation can
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antenna as a func tion of the spacing of
the radiator within the corner reflector is
not that critical for the 60° and 900 cor
ner reflectors, and provides a great
means for matchi ng the feedpoint im
pedance to 50 or 751"2 coax for low
SWR. The reedpoint impedance will
change as a funct ion of the spac ing of
the radiator fro m the corner, as shown in
Fig. 3. It is easy to see that mo ving the
radiator in and out slightly ean impro ve
impedance matching .

The size o f the reflector will deter
mi ne the o verall gain of the anten
na. The width of the reflector should be
a minimum of 0.6 wave lengths long .
Width-of-one-wavelength refl ectors will
improve the gain slightly in the forward
d irection and minimize radiation from
the sides. The length of the corner is also
not supcrcriticul , but shorter than one
wavelength-long corners have a ten
dency to broaden the radiation pattern
and reduce the gain. Therefore, a mini
mum of one-wavelength-long corner is
reco mmended for the 900 angle corner;
longer for the 60° and 45° corners. The
reflector material can be made out of
wire cl ements. mesh , o r sheet metal. If
wire el emen ts are used , the separation
between these ele me nts should not
he greater than 0 .1 wavelength. Short
er spac ing. such as 0.05 wavelength,
is more desirable. Mesh size sho uld
be appro ximately 0 .05 wa vele ng th
on sq uare .

T
he co rner reflector. invented by
John Krauss, is probably one o f
easiest antennas (next to the

ca ntenna) that a ham can build in a few
minutes to get from 10 to 13dB of gain. It
is an extremely simple design (Fla. 1) in
which a reflector, bent into the form of a
comer, is used to reflect the radiation from
a dipole radiator in the front of the an
tenna. With proper spacing of the radiator
from the comer, the reflected wave adds to
the forward wave to increase the gain in
the forward direction,

The ga in of the corner an tenna de
pends on the angle of the co rner, the po
sition o f the radiator wi th respect to the
apex of the corner, and the size o f the re
flec tor. The gain will vary fro m 10 to
15dB, depending on the ang le of the cor
ner. A gai n of IOdB is easily attained for
a co rner with a 90° angle and 12dB for
the 60° co rner. Higher gai ns are attained
by using the 45° corner ante nna. In Fig.
2, the gains of a 90° and 60° corner an
tenna arc shown as a functio n of the
spacing o f the radiator from the apex. As
can be seen in this graph, the gain of the

TRANSMISSION
LINE __----:/7

~ -~:~-- ~~~
/' """'~I '" c. "-

APEX

F ig. J. The corner reflector (Ref. 2. p. 55J).
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Dimensions for Corner Reflector Arrays,. 00-

'M t l (VHF and UHF)
0'· ao-
LIJ 110

~ 100 Frequency Side Dipole to Reflector Reflector Corner Radiation
, M tf (MHz) Length S Ve rtex 0 Length Spacing G Angle Resistance"• 180' _ -M" eo

(inches) (inches) (inches) (inches) (V' ) (Ohms)" ro (flat sheet)

! ,
eo

I so 144* 65 271/2 48 7 3/4 90 70, •,
144 80 40 48 4 90 150• M

"• •
ro 222' 42 18 30 5 90 70
•• .. ., ce .. .. ue .,

222 52 25 30 3 90 150
A"ITENN.o.-T()'cOR NER Sf'AC JNG i..

Fig. 3. Feedpoint impedance of the radiating
222 100 25 30 Screen 60 70

dipole in a corner reflector alltenna as a 420 27 83/4 16 1/4 25/8 90 70
[unction of the sI'acinx he/ween il (111(/ the
reflector (Rf~r 2, p, 556) . 420 54 13 1/2 , 6 1/4 Screen 60 70

915 20 6 1/2 25 3/4 0.65 90 70

be achieved within the same reflcetor. 91 5 51 16 3/4 253/4 Screen 60 65
The disadvantage of the co rner re-

915 78 25 3/4 25 3/4 Screen 45 70
fl ccror IS that its physical size he-
comes large. especially at the lower 1296 18 4 1/2 271/2 1/2 90 70
freq uencies .

1296 48 11 3/4 271/2 Screen 60 65
The trough reflecto r antenna 1296 72 18 1/4 271/2 Screen 45 70

The gain from the corner reflector is 2304 151/2 2 1/2 201 /2 1/4 90 70
typically limited to approximately 13dB

2304 40 6 3/4 201/2 Screen 60 65or so with the size of the reflectors appli-
cable for ATV, Additional gain can he 2304 61 10 1/4 20 1/2 Screen 45 70
obtained hy making the reflector larger,

"Side length and number of reflector elements s ome wha t below optimum; slightand one des ign which achieves this
without making an unwieldy corner re- reduction in gain .

flector is the trough reflector, In this de- Table 1. Dimensions of corner reflector arrays for VHF and UHF (Ref. I , p . 18· 10) .
sign. the apex of the corner is truncated
so that the reflector becomes flat irnrne-

The reflex antenna the hack of the sheet reflector. A set of
diately behind the radiator, with sides

clements spaced about one-half
that angled the original

wire
arc at corner An antenna that has high gain, is easy wavelength apart arc placed at the front

angle. The shape of this refl ector is like to build and operate, but is not very well of the box refl ector, and help to reflect
a feed trough for catt le, so it's called the kno wn, is the reflex antenna. Basically, hack the radiation at high angles. Thi s
trough reflector. this is a shallow sheet metal box, ap- design is shown in Fig. 6 with dimcn-

The design of the trough reflector is proximately two wavelengths long on sion s for 440MHz and 1250MHz anten -
shown in Fig. 5. The dimensions of this each side and one-half wavelength deep. nas. Gain of approximately 12dB >Santenna become quite large at the A dipole radiator is placed in the center eas ily attained and higher gains can he
400MHz frequency but arc manageahle of the box aI a distance of approx l- achieved with larger-sized boxes. Thefrom 900MHz and up. Typica l gains of ma tcly one-quart er wavele ngth from advantage of the reflex antenna is tha t it
15 to 17dB can he obtained with this an-

is simple to build and easy to feed . The
tenna. It is similar to the corner retlector,

disadvantage is the large size of the re-
in that it is easy to huild and feed. and

/
tlector- which makes ;t difficult toalso offers the possibi lity of multi band
mount on a tower.

operation. The disadvantage of the
trough reflector is that its size becomes .J. The parabolic reflector
quite large at the lower UHF Irequen- t\:I ~~ -

d es. An addi tional disadvantage is thaI The parabolic reflector IS probably
as the gain is increased , the beamwidth -~ one of the most powerful reflecting an-..ET.... <;;

decreased direct ion . There-
w_, - ----

tennas used in microwaves. It is used ex-rs 10 one

"
,

Ifore, hcam is obtained
,

tcnsively in optics as a high-efficiencya very narrow L
in one direction while a hroad beam is Fig. 4. Design of/he ('orner reflector and the reflector for narrow-beam projection of
obtained in the other direction . parameters used in Table I (Nef./ , p . 18-10). light, suc h as in a flashlight. Its principle
18 73 Amateur Radio Today • August t 997



Fig . 6. The reflex antenna and des ign param eters f or the two useful freq uencies for AIT
Gains of 10 to 12dB are easily achieved with this design (Ref. J, p . 404 ).

1\ " ~ " "
'" I ~
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I
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Wavefront

/l Focus

/ i
/

Vertex

Directrix

Fig. 7. The parabo lic (dish) reflector allfenn£/
and the ray path ofthe reflected waves showing
the in-phase reflected wave (Ref. 2, p . 562) .

Sheet
Reflector

I I
: I

The horn antenna is a waveguide that
is ll ared out into a horn with a wide
opening. The angle of the horn , its size,
and its aspect ratio will determi ne the
gain and polarization of the radiation .
Horn antennas have one very important
characteristic: They are essentially high
pass devices, which means that they can
work at frequencies that are higher than
the design frequency. A horn designed
for 400MHz will work all the way up to
IOGHz and its ga in will increase as the
frequency is increased .

The horn , adapted fo r single polariza
tion, is shown in Fig. 8. Instead of a full
metal pyramidal structure, only two
sides are used and the polarization is
horizontal. The feedpoint impedance is
approximately 400il and o pen-wire
transm ission lines can be used to reduce
the line losses. Alternatively, a step
down tra nsformer can be used to ma tch
into 50 or nil coax. This antenna will
work from 400MHz to 2.4GHz, will
73 Amateur Radio tcaey » August 1997 19

the surplus market, so an antenna can be
easily built for the ham freq uencies.

The advantage of the parabolic reflec
tor is its extremely high gain. Gains of
approximately 20 to 30dB can be easily
achieved with a properly designed d ish
an tenna. The disadvantages of the para
belie refl ector are: the d ifficul ty in mak
ing a precision reflector: illuminating it
properly with the proper radi ator; and its
large size for the lower bands.

The horn

DipoleRods
Dlam

.5'
.156'

Isotropic radiators send only part o f the
rad iation back toward the reflector while
radiati ng some to the fron t. Radiators
with reflectors in the fro nt, such as a di
pole with a reflector, reflect the signal
back to ward the parabolic reflector to
illuminate the reflector better.

Very effect ive for the parabolic reflec 
tor is the cantenna design, with a shorter
can length, so as to illuminate the sur
face appropriately. The beamwidth o f
the radi ator is critical so that the maxi
mum energy is del ivered to the full sur
face of the reflector. A very narro w
bea mwidth will only concen trate the en
ergy in a certain part o f the re flec tor and
not the full surface. Similarly, a very
broad radiator will tend to put the radi a
tion outside of the reflector and dec rease
the gain. A rule of thumb used by several
designers of parabolic rcfl cc rors is to re
duce the signal level at the edge of the
parabola by IOdB fro m the ce nter. Feed
mg the parabolic reflector wi th other
than hori zontal or vertical polarized ra
diation is easily achi eved with a short
helical winding radiator for ci rc ular
polarizat ion.

The gain of the parabola is a func tio n
of its diameter. Table 2 shows a typical
range of gains for the diameter of the
dish antenna and the frequencies. As the
frequencies increase, the variations on
the surface o f the di sh antenna and the
deviation fro m parabolic surfaces he
come critical. Thi s makes it difficu lt for
the average amateur radio operator to
construct his o wn parabolic reflector,
but paraholic reflectors arc abundant in

d
7.5"
2.5'

h
12'
4'

S
7.5"
2.5·

D
30"
18'

BAND
440MHz

1250MHz

/
/

/
/

/
/

/
/

<J. • A

, , , , , , , ,
• T " "'"~I

• S
"'~

Ang'e o. S(max gain) Gain T
9 " 1.5:1. 13dB H.-USl.
eo- U SA. 15 dB 1.m..
45" 2.0" 17dB 1.9'"

Fig, 5. The trough ante1JlUl and some ofthegen
eral parameters for its design (Ref 1,p./8-lJ ).

of operation is quite simple: For a radia
lor at the focus of the reflector, the re
fl ected radiatio n from the radiator
travels the same distance to the front of
the antenna regardless of which location
it rctlccts from in the antenna reflector.
This means that all of the radiation re
flected from the parabolic reflector is in
phase at the surface of the reflector, and
becomes additive to produce the gain in
a forward direction. The shape of the re
llector that achieves this is paraboloid,
as shown in Fig. 7.

The radiator is usually placed at the
focus of the ray paths of the signal. The
design of the radi ator is quite critical in
thc proper operation o f the parabolic re
[lector and proper illumination of the re
{lector is critical to achieving high gain.
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GHr (dB)
a•ts
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•
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"

50 <11m tv line A

Fig. 8. A 60" horn antenna design for hori
zontal polarization of signal . The two sides
are made of wire mesh or sheet metal and
placed at an angle of 60°. Feedpoint imped
ance is approximately 400n and the antenna
will operate at higher frequencies than the
design frequency (Ref.4, p. 543).
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have significant gain at the higher fre
quencies, and is an excellent antenna for
reception of several ATV transmissions
on different frequencies .

With the exception of the parabolic
reflector antennas, most of the anten
nas referred to in this art icle can be
built within a couple of hours, and
gains between 10 and 13dB can be eas
ily achieved. The yagi is a proven an
tcnna which can deliver high gains
when designed and constructed prop
erly. The cantenna, the corner reflec
tors, and the reflex antennas are
noncritical designs, very forg iving in
their construction. They are probably
the easiest high-gain antennas that can
be built for ATV by the average ama
teur. The parabola remains the ulti 
mate high-gain antenna, unmatched in
performance at the higher frequencies,
with gains exceeding 20dB ,

Field Day G5RV QuicKits'"
_ ......_ . ... .._ .... . -..s. __ ur_.
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SEAGON COMPANY

5541 OAKVILLE CENTER

SUITE 215

ST LOUIS, MO 63129

SEND SASE TO

FOR MORE INFORMATION

PLANT GROWTH STIMULATOR

BIOELECTRIFIER

• WIRED AND TESTED

• ADJUSTABLE OUTPUT UP TO
25 VOLTS

• COMPACT SIZE, 4.5" X 2.25" X 1"

• STAINLESS STEEL ELECTRODES



Negative Resistance
RF Preselector

All easy way to SOlip lip that old superhet ,

Parker A. Cope W2G0Mf7
8040 E. Tranquil Blvd.

Prescott Valley AZ 8631 4

I
nterference . from whatever source, is
the bane of the radio receiver user.
Some interference is on the same fre

quency as the desired signal, and there' s
nor much that ca n be done about tha t.
Bul there's hope for eliminating or at
least reduci ng off- frequency interference
with RF select ivity.

Off-frequency interference falls into
two genera l categories : strong signals
that drive the recei ver into nonlinear
operation and prod uce intcrmod ul ation
distortion or cross-mod ulation. and spu
rious receiver responses. RF selectivity
can red uce the amplitude of the interfer
ing signal 10 tolerable levels. The rub
comes in the selectivity thai can be
achieved with practical and economical
tunabl e tuned circuits. Narrow hand
widths require high-Q tuned circuits, and
the Q tops out at about 100 for prac tical
inductors suitable for HF receivers.

All is nOI lost. though. The circuit de
scribed in the following paragraphs can
increase the Qs o f a tuned circuit 10 more
than 1,000 if need be. The theory and
design equ ations arc given to allow
changes to he made 10 accommodate a
particular si tuation or the paris at hand .

Rece ivers fall into two general
cl asses: tu ned rad io frequency (T RF)
and superheterodyne. The TRF is con
cc ptually simple and free o f spurious re
spo nses. Unfortunately. it is not very
selective. A crystal sci is a TRF without
RF amplifier( s) , although it may have
post -detection audio amplifiers .

The supe rhet receiver converts the in
put RF signal to a freque ncy that permits
greater selec tivity. It offers many advan
tages. but at a price; it has spurious re
spo nses . The process of co nverti ng the
desired signa l to the IF produces two
sig na ls thai can be received eq ually
well. One is the IF above the local oscil
lator, and a seco nd one is the IF below
the local oscillator. These two responses
arc separated by tw ice the IF; o ne is the
desired signal and the other is the image.

Rejecting the image response is a pri
mary concern in superhet receiver de
sign . When the fF is low. the image and
the desired frequency are close toge ther
and it is more di fficult to suppress the
image. There have been two primary solu
tions to rejecting the image. One is to usc
o ne or more RF amplifiers in front of the
fi rst mixer for improved RF selectivity;
the o ther is 10 use two (or more) IFs. In the
dual conversion receiver. the fi rst IF is
made high enough to case image rejection.
and the second made low enough to make
selectivity manageable. The multiple con
version receiver is more complex, hut
enjoys greater popularity today than the
single conversion types.

The sing le conversion receiver usually
has an IF in the range of 455kHz. with
the local oscillator operating above the
desired frequency, Thi s arrangeme nt
puts the image 9 10k ii i. above the tuned
frequency. Tuning to 550 kHz in the
broadcast band puts the: image at
1..60k Hz. which is also within the

broadcast band and makes image sup
pression critical.

The fi ve-tube ACtDC receivers o f the
'4()s and ' 50s had only one tuned circuit
between the antenna and the fi rst mixer.
In inexpensive receivers. a sing le con
version is used and image response is of
ten sacrificed on the altar o f cost. Some
inexpensive shortwave receivers also
used the same design concept. Need less
to say, they received lo ts of sig na ls. bUI

half of them we re images.
Using RF amplifier stages between

the antenna a nd the converter is effective
in suppressing the image . Each RF stage
increases off-frequency suppression by
6dB. The number o f sections in the tun
ing capacitor indicates how many RF
stages there arc: one section (thc small
est) for the osci llator; one section for the
antenna: and one fo r each o f the RF
stages. A three-section capaci tor indi
ca tes one RF stage.

An image response down 30dB from
the tuned frequency is pretty good . but
nothi ng to brag about. A recei ver with a
single RF amplifie r can prov ide fair im
age suppression for tuned frequencies up
to 7M Hz. Abo ve 4-0m. the performance
fa ll s noticeably, A shortwave receiver
without an RF amplifier will have seri
ous image respo nses at 40m and can be
quest io nable even in the broadcast band.
If o nly reliable , high-Q RF circuits were
available ...

The respo nse o f one single-tuned
stage falls &lB for every doubl ing of the
73 Amateur Radio TcxJay • August' 997 21
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T he ratio o f collector current to base
c urrc r n. hie . o f Q2 (lN3906) is assumed
to be 200 (speci fied as 100 minimum.
3(x) max imum at Ic = lOrnA). Si nce Ic is
very much greater than ld- the current in
R, is essentially Ic . To produce Vgs =
2.66V I ld = O.05mA. Ie = lOrnA). Rs
must be 266U. 27012. the nearest stan
dard 5% value. is used for Rs. The effec
tive transcond uctance G rn is:

The forward tn•msconductancc of Q I.
gfs. can be calculated with the expression :

Gill = gfshfe = O.l 5 x 10-4 x 200 =
O.OS mhos

Us = 2IQ_ =
(Voff _ Vgs)

2.5 x 10--4 (Id = O.05mA)

Th is ma y he re wri tt en to so lve for

Vgs/Voff

01
2N5457

Rs
____--::t270 n

which can be re wri tten to solve for Voff
or Vgs for the typical values of Vgs- id.
idss:

V"rr = Vg,, 1 1 - v(_,ld_)1= 3.06V
dss

Vgs = Voir [ 1 - -V(--'!d_)1=
Idss

2.66V (fur Id = 0.05rnA)

Fig. Z. A pracucul noninverting amplifier.

maxi mum. Vorl" must he either measured
or calculated for usc in calculating ld
and gfs. The relationship of ld to Idss
Vgs- and Voff is :

( )'I-I I - Vgs -
tI - dss Voif

Vgs _ J1.1-- _ 1 - -
VolT Idss

A pract ical noninvcrting RF amplifi e r
is shoevn in FiR. 2. T he ga in o f the
a mpl i fie r is de termi ned by the
transconductance of the pair of transi s
tors . Gm- Rs. and the rat io of Rc to Rs.
The gain may he expressed as:

T he N -c ha nnel JFET. QI. is a
2N5457. 11 is s imila r to the M PFI02. but
has some typical values given in the data
sheet whereas onl y maximum and mini 
mums arc given for the M PFI02 . Typi
cal values for the 2N5-t57 arc : lJ =
0 .1rnA for Vgs =2.5V: ldss =3.0mA for
Vgs = OV. Voff. the gate 10 source volt
age that reduces lJ to zero. is given in
the data sheet as O.5V minimum 10 6V

When the junction of R and Rf is re
moved from the amplifier in Flg, 1. the
open ci rcuit voltage of the source E ap
pears at the input of the amplifi er and its
output is AE. Si nce the same current
fl o ws in R and Rf. when the voltage
across R is E. the voltage across Rf must
be AE-E or E(A- I ). When the value of
Rf is chosen so thai the vol tage across R
is E, Rr/R = A- I . When the voltage
across R is E and the j unction of the re
sistors is reconnected 10 the input, no
current flows from the source into the
resistors. The resistance looking into the
j unction of the resistors is infinite. and
the conductance looking into Rf is ex
actly equal 10 the negative conductance
of R.

VGsf is the voltage gai n o r the source
follower. The gai n of a so urce follower is
often assumed to he unity when. in fact . h
is a lways somewhat less than that.

The gain of a so urce follower is:

The gain is ncar un ity onl y when the
product GmRs is m uch greater than one .
Gm is the change in the c urrent in Rs for
a change in ga te voltage. The current in
Rs is essentia lly Ic. Since ld = Ih' and Ie
= Ihhfe, Gm can he expressed as :

I !
AE

E rv I,
I

R Rf
L

Fit: . I. A cone-cptual 1I1'~t1I1\'1' resisII/lin'

!«('Il erll/or.

C = the circuit's reso nat ing Ci\PUl: I ~

lance in pF
R = the equivale nt parallel resistance

in 12
When the tuning capacitance is 20pE

a bandwidth of 28.5kHI. requires a paral
lel resistance o r about 2XOkf!. This par
allel resistance is much higher than that
of any prac tical inductor. But. adding a
negative resistance across the resonant
circui t increases the effec tive resistance
as wel l as the Q.

1\ negat ive resistance is not a compo
ne nt yo u can buy from your local elec
tronics supplier. bUI it is so mething you
can ge nera te wit h a simple ci rcuit. A
conceptual negative resistance generator
is sho wn in F ig. I. R is the total resis
tance appeari ng 'II the input of the am
plifier. the effective parallel resistance
of the source and the input resi stance o f
the amplifier. T he gain o f the amplifier
is A and the output is in phase with the
input. Rr prov ides feedbac k from the
output ofthe amp lifier bad to R.
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where
BW3 = the 3dB bandwidth in HI.
fo = the center frequency in HI.

bandwidth, Therefore. when the re
sponse is down 301lB. the bandwidth is
32 (25) times the 3US bandwidth. To
have a frequency (the image ) 910kHz
off-frequency be down 30dB requires
the 3dB bandwidth to he about 28 .5kHl.
A tuned circuit with a Q of 60 at 7!\Hb.
has an eq uivalent parallel resistance
of about 69k and a bandwidth o f about
J I7kH/.. A bandwidth of 28.5kH1,
requires a Q of ahou l 246.

The bandwidth o f' a parallel-tuned ci r
cui t is related to the circuit Q as follows:



The equation

"..;.1,......, = _1_ + _1_
Rdesired Rtank Rn

The voltage gain o f a source follower
is calcula ted with equat ion 5 to Oc 0.93:
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Fig . 3. A negative resistance can increase
RF selecti vity,

increased gain could exceed the maximum
stable gain of the RF amplifier. This cau-
non is appropriate for hoth transistor- and
tube-type amplifiers. When the Rf" selcc-
tivity is used in the antenna section before
the signal experiences any amplification,
strong off -frequency signals can be sup-
pressed he fore they can drive a stage into

its nonlinear rcgrons and ge nerate
crossmodulation or intermodulation prod-
ucts. Fig, -4 shows the simplified antenna
section o f a receiver. The "negative resis-
tance'' block is the circuit shown in . 'ig.3.

T he negative resistance gene rator can
hring the o ld sing le convers ion receivers
back to service for just a few dollars and
a coup le of hours with a so ldering iron .
Yard sales ofte n have old shortwave ra-
dies that can yield the bas ic stuff for
turn ing a sow 's car into a silk purse . If
push comes to shove, you could use an

old sho rtwave receiver that otherw ise
might not he worth reviving because it
doesn' t have tubes in the soc kets (tubes
are expensive these days. if you can find
them). If it has the RF section reasonably
intact, coils. band-switching. and tuning
capacitor, it can be used to build an
offboard preselector. True, the tracking
o f the prcsclcctor and receiver is a prob-
lcrn. but the improvement in interference
rejection can be worthwhile-espccially
in the 40m band. where the high-powered
broadcast signals raise Cain. fa

I" 7 "'"COOPS"",
"""""",,R

---
r-

# N'"''''''''RESISTANCE
C

I
C .. 15pF kl365pF

Fig . 4. Pt/rtial schema tic of the antentla

section ofa simple receiver.

very stable ampli fie r. If Ie tried to r ise
Vgs would rise, Id would decrease and Ic
would decrease.

The amplifie r shown in Fi~. 3 has Rc
composed of 30012 fixed and 500n vari
able. The gain varies from 2.0 to 3.8
When Rf is 9 1k. Rn wi ll he va riable
from 91 k to 33k. W hile the negative re
sistance can be controlled with e ither A

or Rf, it is preferable to ha ve the gain
low because a lower Re results in greater
bandwidth of the amplifier and smaller
IX:' voltage drop across Re, which will
reduce the DC power supply voltage
requirements .

The power supply for the negative re
sistance generator is nOI crit ical ; the
only requirement is that the voltage be
high enoug h to keep the 2N3906 out o f
saturation when Rc is maximum. The
DC voltage. collector to ground , can be
as high as 14.4V with worst cusc co mpo
nent values. which transl ates in to a sup
ply voltage of about 15.2V. The
maximum VOG (drai n to gutc ) of the
2N5457 is given as 25V. Therefore. the
supply voltage can be anything from
15.2V to 25V. The current drawn is
about lOrnA (I2 mA wors t case) which
can probably be sto len fro m the
receiver ' s supp ly without ill effect s.

The negative resistance genera tor can
be bu ilt on a one-inch-square pcrfboa rd
that fits nicely on the RF (antenna) sec
tio n of the tuning capacitor. Band
switching usuall y enta ils switching
coils , and the Qs may vary from ha nd to
band and with frequency over a band .
Therefore. the se lectivity co ntrol Re
should be convenie nt to adj ust when
tuning . For maxim um bandwidth, the
lead s fro m Re sho uld run din..rctly to the
circuit board and not be dressed in tu a
harness or against the chassis .

It is worth noting that if the tota l resis
tance across the tank is negative. the
circuit will have infinite Q and will
osci ll a te . He athk it empl oyed thi s
technique in one of the ir short wave TC

ccivers years ago. They used it in the IF
to act as a combined selectivi ty control
and BFO. Needless to say, it was not a
very satisfactory arrangement.

Variable RF selecti-vity can be use
ful even in a receiver with an RF stage .
The only caution is to usc the high selec
tivity in the antenna section. If the high
Q tuned circuit is the plate o r collec
tor load. the gai n of the Rf amplifier
will inc re ase as the Q increa ses . The

(G R + I ) = 0.93m s
VGsf =

__1_ = _1 + _1
280k 6Yk Rn

I_ I 1 _1
Rn-6Yk - 280k - Ylk

Rr
Rn -

(A - I )

sho ws that a 9 1k negative resistance can
be generated with Rf Of 9 1k and an am
pli fier gain of 2.0. or when Rf is 150k an
amplifie r gain o f 2.6 is required . Given
the uncert ain ty o f the Q o f the tuned ci r
cuit. it seems prudent to make the gain
variable by varyi ng Re. C hanging Re
does not change the operating poin t o f
the amplifier as long as Q23 does not
saturate. Thai is . as long as Vee is
greater than IV.

The DC operating point o f the ampli
fier is determined as Rs.le. Since Ic is in
dependent o f collector voltage while
Vee is greater than Vccsat and I(( is inde
pendent o f V lis while Vds is above
pinch-off. the operating point is inde
pendent of the supply vo ltage. The oper
ating point is determined by Rs and .le.
The high negative feed back leads to a

Tbc negative resistance is controlled
by A and Rf. If the resistance across a
tuned ci rcui t is 69k and the resi stance
needs to be 280k for the des ired band
width. the negat ive resistance needed
can be determined as follows:

for the values of VGsf and Rs estab
lished . Rearranging the equation to solve
for Rc yields:

Rc= R,(VG;'_ I)

(I-Rc)
A = VGsf R

s

The gain of the amplifie r can no w be
calculated with the equation
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The Agrelo Engineering DFjr
Doppler Direction Finder

Afast track into Tihuming!

Joe Moell P.E. KOQV
P.O. Box 2508
Fullerton CA 92837
[Homingin@aol.com)

D opple r radio di rec tion fi nding
(RDF) installations arc eas ily idcn

tified by the ir array o f three 10 eight vcr
tical whip anten nas. A switching ci rcuit
connects the whips 10 your receiver one
at a time in rapid sequence 10 simulate a
single whip moving in a circular pauem.
Due to a property of physics called the
Doppler Effect. th is apparent antenna
motion ap plie s periodic frequency
modu lation to incomi ng signals. The
display unit detects the phase of thi s FM
with respect 10 the antenna switching se·
quence. This tells the direction of the
signal relative to your vehicle head ing.

If your RDF need involves the DX
bands (below 50M Hz), ve ry weak sig
na ls or signals with no carrier such as
single-sideband voice, forget about us
ing a Doppler. It is also nOI the best
choice if you will he doing your trac king
on foot , if you want to do RDP remotel y
from a mountaintop radio si te, or if the
target signal is horizo ntally polarized.
But if you want to go mobile to find a
strung VHF·FM or UHF-FM hidden
transmitter, spurio us signal or jamming
statio n, a Doppler may be just the right
too l for you .

Bec ause the simulated rotation rate is
about 30,000 rpm, Dopplcrs can capture
bearings on signals lasting only a frac
tion of a second . They attach to ordinary
mobile or hand-held FM transceivers
and require no rotating parts or holes to
be drilled. That means you can join the
hunt in minutes, even in a rental car.
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Until recen tly, you had the choice of
spend ing at least 600 for a commerc ial
wired/tested Doppler set or building
your Doppler at ho me for about $150
plus ho urs of parts gathering and con
struction. Now there is an attracti ve third
option, the Dl-jr by Agrelo Engineering.
It is not a kit, but a complete plug-and
play RDF add-on for 120 to 550MHz,
made in the USA and selling for about
$350. Your o nly assembl y tasks arc
mounti ng whips and magnets onto the
antenna unit frame and installing the
system o n your vehicle.

Honey, I shrank the Doppler!

The DFj r display box (photo A ) mea
sures only 2-3/4 x 4- 1/2 x 7/8 inches. It' s
so small that I misplaced it a coup le of
times before I got it installed in the van.
There arc no protruding swi tches or
knobs, so it fits nicely in a shirt pocket.
You m ight think tha t it co uld be
mou nted any where in a ve hicle , h ut
there arc practical limitations. You can ' t
j ust place it atop the dashboard , because
all connectors arc on the bottom edge .
You need to find a shaded spot that is
easy to view by driver and assistan ts.
Provide a solid backing so you can de
press the three buucns firmly, For me,
the best solution was mak ing a pair of
aluminum strip brackets to span between
the heater duct and the instrument cl us
ter. Velcro® strips hold the DFjr to the
brackets.

Any function operation requires press
ing sequences of one or more of the three
me mbrane buttons on the pane l. The
manufacturer says that these switches re
quire only 100 grams afforce, equal to the
weight of three parakeets. But in my

Photo A . The DFj r d iJp/ay box is about the
sizr ofa cigarette pack . Ha t' it i.f next to one
whip of the original version antenna set. All
photos by author,

tests , the center button required 500
grams and the two edge bu ttons needed
almost a kil ogram to ac tuate. Some users
report that they miss the positive tactile
feel o f ordi nary push-bunons. I agree,
and I would also pre fer a digital readout
or audi tory feedback to indicate what
modes have been selected.

The d isplay box has no room for a
speaker. Most users plug the DFj r into
the receiver 's external speaker j ack and
plug an external speaker into a jack on
the DFjr. The alternative is rewiring
your radio 's external audio output j ack
so it doe sn 't CUI off the rad io's speaker.
Agrelo provides the audio cab le from ra
dio to DFjr. but not an external speaker
or its cable . Audio plugs and j acks arc
liS -i nch co n nec tors , not the more
widely used 1I4·inch types. There is no
power on/o ff switch. I got tired of pull
ing out the 12VDC co nnec tor sand
wiched be tween two aud io cab les, so I
bo ught an in-line switch from a hard 
ware store and installed it in the cable.

T he OFj r ha s a ci rc ular directional
di spla y o f 16 light -emitting diodes
(LEOs). There is an LED in the center o f
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3 sets worked well, but some developed
shorts at the whip bases. In my case,
shrink-sleeve tubing covering the crimp
portion of a solder lug cold-flowed to
create a low-resistance condition that
made the display "wander" randomly.
The problem was not detectable with an
ohmmeter, but I could observe differ
ences in pulse waveforms on the whips
with an oscilloscope. That antenna ver
sion has chro me-plated hex upper nuts
and black whip-hold ing caps with hex
head setscrews. If yo u have one, I rec
ommend that yo u add tape or other
insulation at the crimp ends of the lugs
at the whip bases to avoid shorts.

Shorting problems have been solved
in the latest antenna set (Version 4) be
ing shipped to new buyers (P hoto D). It
has a plastic coax termination at each
whip and conical upper nuts with slot 
head setscrews. A n instruction sheet
with eight color photos shows you how
to put it together. The four mag-mounts
are high quality with rubber padding to

Photo B. The anlenna switch enclosure mea
sures 2-112 .r 2·/14 x /·318 inches, A water
proof cover and gasket [removed f or the
photo) keep rain and dust out.

Photo C. The four-magnet antenrul assembly
qu;c'kly mounts on almost any vehicle. This
is the third version .

To go with its novel display unit, the
DFjr includes a complete easy-to-install
mobile antenna system. 1Is aluminum
crossarm frame has twelve holes so that
whips can be quickly and acc urately po
sitioned for the 2m, l25cm and 70cm
bands. The switcher consists of four
monolithic RF preamplifiers and switch
ing transistors in a weatherproof enclo
sure at the center of the array (Photo B).

The original anten na set, partially
shown in Photo A, had one large magnet
directly under the switcher box . Early
users quickly discovered that this design
was unacceptable . The lack of a counter
poise for each whip severely degraded
RDF performance . When four magnets
on "pigtails" were added to RF-couple
the coax shields to the car roof at the
base of each whip (antenna Version 2),
performance improved markedly,

Agrelo's staff red esigned the array to
have four fixed magnets, one under each
whip (Photo C). Many of these Version

An evolving antenna

the circle, making it easier to interpre t
the readings in a dark car at night. Red
HI and LOW LEOs help you set the
audio level from your receiver. The LED
indicating low level must be off for the
unit to process bearings. Occasional
flashing of the HI level LED is OK, but
too much audio will make it come
on continuously and performance may
suffer. When Doppler tone falls below
thresho ld level, the d isplay automati
cally ho lds the last bearing.

As with other Dopplers, you should
recalibrate the display each time you
change receivers, vehic les, or ham
bands. There is no rotary calibra tion
control; yo u press all three buttons si
multaneously when the targe t signal is
known to be dead ahead. A parenthetical
note to readers who wonder why not
calibrate by having someone stand di
rectly in front of the car with a keyed
hand-held: You probably will not get a
highly accurate calibration on any VHF
Doppler se t that way, due to near-field
multipath and a non-planar wavefront. It
is much better to be driving toward a
known-location signal such as a repeater
or NOAA weather station. Better yet,
have a fellow ham transmit while driv
ing several car lengths ahead of you as
you move along with your Doppler
setup.



protect your vehicle 's fini sh . Unless you
have a no nmetallic or deeply corrugated
rooftop. insta llation will be a snap. (Four
snaps, actuall y)

The Version -t antenna se t has a 12
foot data (RJ-25C ) and RF (RG-58)
cable, enough for sedans and trucks . I
prefer to mount the antenna se t at the
rear o f my minivan ' s roof: the cables are
about three feel too short for that. Exten
s ion cables are avai lable from Agrelo
Electronics. or you can make your own.

While any Doppler RD F se t can be
mod ilied for computer in terface by
adding a -.erial communicatio ns board.
the DFjr is compu ter-ready right out o f
the box . Its RS-232 serial port feeds
rela tive bearing in format ion at one o f
five selectable baud rates. You can pro
gram it so bearings come out o f this port
only when their qua lity is above a de
sired thresho ld. With Agrclo's optional
mult i-port adapte r (M PA) accessory, a
laptop compute r, packet termi nal node
controlle r (TNC) and separate VHF-FM
transceiver. yo u can transmit your posi 
lion and RD F hearings via Automatic
Packet Repo rting System (APRS). You
can also display the bearings of other
s im il ar ly- eq u ipped T-h unters in the
APRS network on your laptop .

The ;\lPA combines RDF and g lohal
pos itioning system (GPS) data onto one
co mputer port. The rate a t which your
po sition and RDF hearings are transmit
ted on packet can he selected fro m fi ve
second to le-minute intervals. or entered
manually by pushing two bu ttons o n the
D'"'1r. While yo ur se tup transmits pack
ets. the DFjr automatically halts RDF
processing. avoiding bearing errors d ue
10 QRM from your packet transmitter.

How smart is it?

Besides the DFj r ' s miniaturization
a nd plug-and-play attr ib utes, Agrelo
Eng ineering louts its "smart" process
ing. The manual states, "Although no
unit can el iminate multipath and s ignal
dropout, the DFjr simply ignores the ef
fccts." In point of fuct. no VHF RDF set,
Doppler or not. can ignore multipath.

Le t's say you arc parked along a road
through a canyo n and the target station
is over a hill to your le ft. Direct signal
is great ly a ttenuated by kn ife-edging
o ver a ridge . At the same time, thi s s ig
na l is being refl ected toward you from
a h il lto p in a no the r direc tion . Thi s
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co nd ition- signals from the same source
arriving via more than one route-c-i s the
defin i tion of multipath .

If the refl ected signal is stronger than
the direct signal, your Doppler will e i
ther indicate that the signa l is com ing
from the hilltop (an erroneous beari ng)
or it will show a "wild" heari ng between
the two signal sources. If you and your
Doppler begin moving under these con
di tions. the relati ve strengths and phases
of the di rect and reflected s ignal compo
nents will change continuously at your
antenna, making a tradi tional Doppler
di splay flicker, jump and "dash around
the ring."

By narrowing the bandwidth of the tone
filt er in a traditional Doppler processor,
j umps and fl ickers are reduced substan
tially. but there are practical limits 10 this
technique. Doppler users "eyeball aver
age" the dancing display to deduce thei r
best estimate of the true di rec tion of the
signal source. That works for experienced
'l-hunrers in most situations. but if there is
insufficient direct signal relative to one or
more very strong reflections, no amount of
"brain processing" will tum bad bearings
into good ones.

The DFjr has two operating modes. In
the Raw Mode. bearings ace displayed in
real time with moderate tone filtering.
just as in traditio nal Dopplers. In the Sta
tistica l Mode. the DFj r acc umulates
sample s for approxi mately two sec
ond s. digitall y processes them with a
proprietary algorithm and then displays
the resulting estimated bearing .

The garbage-in/garbage-out principle
applies to the Statistical Mode. If yo ur
ve hicle and the target emitter arc sta tion
ary. and if there are no moving reflecting
objects in the signal path, all sample data
points will be alike and there will be no
difference betwee n Raw Mode and Sta
tistical Mode indications. If you are
mo ving in a straight line and enough
good data can be captured in the sam
pling period. a good processed bearing
will result. But when you ace in an area
whe re most or all of the incoming signa l
is reflected, no amount of sta tistical analy
sis will tum two seconds' worth of had data
points into a good bearing. Furthermore. if
your vehicle turns sharply or if there is
more than one signal received in the
sample period. the calc ula ted bearing for
that period is meaningless.

1 have used the DFjr for several
months, taking lots of lest bearings on

stations in kno wn locations and go ing
on competitive T-hunts hidden by very
clever hams. I freq uentl y change from
Raw to Stati stical mode and back again,
j ust to get a " feel" for the RF environ 
ment where I am at the momen t. In the
Statistic al Mode, a new bearing appears
about every two seconds. sometimes 180
degrees fro m the last. It makes me won
der. " Di d I pass the hi dde n T or am I
being dece ived by mult ipath?"

With lots of tall bu ild ings. canyon
freeways and mountain peaks within our
southern Cali forn ia T-hunt boundaries,
severe muh ipath is a way of life. Some
Tthuntcrs claim there is no place in the
US where it is worse . It takes time to
learn to use any Doppler in this environ
mont . If you are like me. you won't win
your first strong-signa l T-hun t with yo ur
Dfjr, but you will eventually find the
transmitter o r at least get as close as you
can by road. Your skill will improve as
you gain experience, just as it docs with
any ot her RDF method.

Is it accurate?

W hen describing measurements, it is
common fo r the terms "accuracy" and
"resolution" to be confused . Dfj t's ad
vertising is a case in point. The Agrclo
Web site stales that the DFj r has
+1.40625-degree accuracy in the Snnis
tical Mode. Don ' t take this to mean that
your bearings will always be within a
coup le o f degrees. That nu mber is not
the RD F accuracy. it is the resol ution of
the digita l outpu t from the RS-232 data
port.

In the data o utp ut, the 360-degree azi
muth range is desc ribed by 256 bits.
each hit representing about 1.4 degrees.
8 U1 even if you could perfectly calibrate
a Doppler and eve n if there were no such
thing as multipath. El.a-dcgrce bearing
accuracy over the 360-degrec range is
not a reasonahle expecta tion, due to fac
tors such as mutual coupling among
whips in the antenna system. Tests by a
maker of Doppler se ts for the mili ta ry
have shown that sophistica ted -t-whip
Dopplers are capable of only abo ut ±5
degree accuracy under idea l conditions,
no mailer ho w good the ir resolution .

Steve Hall KK4PM perfo rmed accu
racy tests of his DFj r on known -loc ation
repeaters last summer and reported his
results to the APRS Internet mailing list.
His comp uter program automat icall y



compared his field bearings from the
DFjr data port to GPS-computed head
ings from his field locations to the
repeaters. S ure enoug h, S teve fo und
that computed accuracy was abou t ±5
degrees when he was drivi ng in the
clear and worse in areas of high signal
re flections.

If your DFjr is not connected to a
computer, your bearing indicator is the
16-LED Doppler readout, which pro
vides o nly ±1 1.25-degree reso lut ion.
While not good enough for preci sion tri
angulation, it' s fi ne for homing in on a
hidden transmi tter in a mobile T-hunt.
Just let the display lead you down the
roads.

Sure would be great if .•.

Agrelo Engineering is the first com
pan y to brin g a microprocesso r-en
hanced Doppler set to the amateur radio
market. Digital Doppler technology has
plenty of room for innovation and there
are many fea tures that could be added.

Since there is a lready a microprocessor
in the unit, I wish it had a "smarter" user
interface. Ho w about including memory
to store multiple cal ibratio n factors for
various bands and recei vers?

It wo uld be useful to have the ability
to selec t the sample period time over a
0.25- to five-second range, to adapt 10 a
variety of m ultipath co ndi tio ns a nd
transmission lengths. Maybe the LED in
the center o f the di sp lay could be made
to nash at a rate corresponding to the
amount of m ultipath , as evidenced by
variat ion in data points d uri ng the
sample period . Rapid fl ashing would in
d icate high multipeth, whereas consis
tent data would result in a steady glow.

The DFjr is not sold in ham stores. It
is available only from Agrelo Engi neer
ing, P.O. Box 23 1, Paucrsonvil le NY
121 37 ; phone (5 18) 864-755 1. A new
deta iled operator's manual has just been
issued to replace the rather sketchy one
origi nally supplied . For more informa
tion, contac t the company or visit its

Photo D . The tatest antenna set (fourth ver
sion) has a motded coax termination block 10

prevent shorts at the whip bases ,

Web site. Since that site is presently in the
process o f changing servers, I suggest you
use the link from the Homing In site [http:
IImembers.aoJ.comlhominginll. Fa

,
•
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73 Review

Sony's ICF-SW1 DOS
A micro-sized shortwave communications receiver

with full-sized features .

David Pelaez AH2AR/5
7309 Centenary Drive
Rowlett TX 75088

N"m/nr 28 on you' FHdbadl ~lUd

"The synchronous detection in this receiver works superbly on
flutte ringlfading shortwave AM broadcast bands."

W hat weighs seven ounces. is only
a little bigger than a pack of play

ing cards. and can take you In distant
lands without the need for you to leave
your easy chair '? No . it isn ' t a portable
transporter Ileum. It's the ICF-5Wl OOS
pocket shortwave receiver. available
at your local consumer e lec tronics or
amateur radio store for only $349 !

Finding a pocket-sited. high-quality.
du al-conversion communications receiver
may at fi rst sound like science fiction . es
pecially one tbar containsa digital readout.
memory "channel" capabilities. and the
abili ty 10 demodulate upper and lower

sideband shortwave radio signals. The rc
ceiver also incorporates a ci rcuit capable
of AM synchronous dctcction-e-morc
about that later.

Let's take a close r ICK)k at this minus
cule receiver. Measuring 4-3/S inches hy
15116 inch by 2-7/8 inches. this receiver
is about as small as they come. II ' s pow
ered by two AA batteries: yo u can expect
to get about 24 hours continuous usc
from alkalines. and about 60 hours usc
from lithium batteries.

Also supplied with the receiver is a
hefty (overkill . here) AC po wer adapter,
a pair of headphones, and as an added
bonus a preamplitied active ante nna
module with a convenient built-in trans
mission line reel . which allows for the
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optio n o f collapsing the bu ill-in receiver
antenna and placing the active antenna
module on a windowsill.

The on-board ampli fie r exhibits about
IOdB gain (measured at IOf\.lHz ) and
climbs to nearly 15dB at 25M Hz. Also. a
switch is used on the modu le to broaden
or narrow the amplifie r bandwidth for
four se lectable band segments. Weak.
barely aud ible CW signals on the ama
teur bands were quite copyable whe n the
active antenna was utilized . Surpris
ingly. it is unnecessary in most cases to
employ the preamplified antenna mod
ule. as the sensitivity of this tiny receiver

IS Impressi ve . Measured sensurvrty for
thi s receiver is 0.25 microvolts for lOllS
S + NIN (measured on IOMHz).

Another bonus is se lec tiv ity. Listening
to the crowded 80m and 20m amateur
bands on a Thanksgiving morning was
a good test for the receiver 's ability to
separa te crowded amateur rad io signals,
This is where this little receiver excelled .
The sensitivity and selectivity also real
ly help when DXing AM broadcast radio
signals. In spite of the receiver 's obvi
ously small bu ilt-in loopstick antenna,
it ha s pro ven to he an equally good
broadcast-band OX recei ver.

Ho w docs it sound'! The tiny 1·5/S-inch,
eight-ohm speaker has plenty of volume
and a very crisp communications-quality

Photo A. Close-lip f rom r Ie l\' of the
ICF-SWIOOS .

sou nd that fa vors the high end . The ab
sence of bass makes mus ic sound a little
tinny: however. the sound q uality while
lis tening to FM ste reo broadcast signals
using a set of good headphones is unusu
ally good. A tone swi tch on the side o f
the recei ver alters the audio freq uency
response and optimizes the built-in
speaker for "voice" or music .

Tuning

The tuning range is 150k llz to 30 MHL
and includes 76 to 108MIV. FM. Audio
stability while listening 10 SSB amateur
radio signals and CW signals is excel
lent. Moving the receiver around or
bumping it causes on ly a slight change
in tone while listening to SSB or CW
signa ls. The "hump" test on some other
recei vers sometimes causes unaccept
able change in freq uency. The s light
change noted on this receiver is not ob
jectionable nor docs it interfere with
intelligibi Iity.

Because the recei ver is reall y too
small to utilize a vernier knob. tuning is
accomplished by fou r buttons that allow
for "coarse" and "ti ne" tuning up and
down freq uency or direct keypad entry.
While in upper or lower sideband. the
"coarse" lun ing buttons allow the lis
tener to step through the frequency at
JkHL increments. By keeping the button
down (in upper or lower sideband
mode ), a ..can function takes o ver, mo v
ing at a rate of about 100kHz in 15 sec
onds, The fine-tuning buttons move the



"Weak, barely audible CW signals on the amateur bands were
quite copyable when the active antenna was utilized."

received frequency at 100Hz steps while in
sideband mode for each press of the but
ton. The "coarse" tuning automatically
changes step rates while in the " AM"
mode. It will step at a rate of 100kHz in
three seconds, or 5kHz increments for
every single push o f the button.

Explaining the tuning rates in writing
makes it far more complicated than it re
ally is , as it only takes a few minutes to
get used to the butto n tuning rates. Di
rect keyboard entry is the way to get to a
particular freq uency quickly, and a total

of 50 available memory channels will
store your favorite frequencies for quick
access. In the AM mode, the easy-to
read liquid crystal di splay resolves the
received frequency down to 1kHI.. Al
though "tenths of a kHz" (lOOHz) is not
displayed, in SSB it takes ten clicks of
the fine-tuning button to mo ve up or
down frequency a single kHz. By keep
ing track o f the number of limes you
have pressed the fine-tuning button, you
can resolve thc received frequency do wn
to 100Hz, c.g ., 14 ,103.t kHz.

In addition to frequency storage, a la
bel edit function is convenient to label
the stored frequencies' contents-such
as "WWV" on IO.OOJMHz. shortwave
broadcast call letters, or country desig
nations. Optically, the LCD readout ex
hibits exce llent off-axis performance.
A lphanumerics stay sharp and distinct
on the screen when it's viewed from any
angle.

Synchronous detection

A beautiful feature Sony has de
signed into this receiver is the capabil
ity to store the mode (upper o r lower
sideband, AM, or FM broadcast). in
cl ud ing the a bility to recall whether
synchronous detectio n is desired while
in the AM mode. This is the smallest
shortwave receiver made that e mplo ys
thi s ci rcu it.

What is synchronous detectio n? There
arc two big problems listeners have
when DXing AM medium- and short
wave broadcast stations, When a carrier
component d rops out of a portion o f the

received signal, fad ing occurs, and it is
usually most dramatic o n the shortwave
frequencies, due to propagation changes.

The synchronous detection injects a
pure carrier frequency with the signal's
original carrier. This artificial carrier is
mixed with the received signal to com
pensate for the lost or greatly attenuated
carrier component. Does thi s sys tem
work? I was naturally skeptical of this
analog signal processing tec hnique, and
was really surprised to discover that the
synchronous detection in this receiver

works superbly o n fluttering/fading
shortwave AM broadcast bands. Tbe
synchrono us detection circuit can also
be energized o n the AM medlumwavc
broadcast bands. a real "plus" for AM
DXers.

Another common problem shortwave
listene rs encounter involves c lose ly
stacked broadcast s tations using a
double sideband transmission. They usu
ally win interfere with each other as one
of the sidebands is affected from the ad
jacent signal, causing a "beat" or hetero
dyne. Synchronous detection also helps
in this situation, as the other unaffected
sideband can be selectively received, and
will null out the side band that is being
interfered. wi th by the adjacent signal.

Other functio ns include the capability
to receive FM stereo broadcast stations,
a world clock, and the abili ty to use the
clock as a wake-up timer, an important
traveling necessity. The ICF-SWIOOS
has proven to be an extremely versatile re
ceiver. and is certainly o ne of the smallest
available. Don't let size fool you, because
the "large radio" features on this Ilea-sized
receiver make carry-along shortwave
radio listening a lot of fun .

Also, the clams he ll de sign is very
practical. This configuration allows the
user to lis ten whi le the receiver display
is closed. I have found th is receiver
excellent for listening to amateur radio
QSOs while away from the shack . With
this rig in its shut config uration and the
antenna swiveled to the side, "shirt
pocke t" monitoring is a reality. Try
doing that with your TS-950S! Ell

NEW CATALOG
CAU TOLL FREE: ~800·JAN·XTAL

Quality Crystals
and Oscillators for:

CIRCLE 2..2 ON READER SERVICE CARD

~ ~ NO TUNERS

~
~ "'~ NO RADIAL So .i' NO COMPROMISE

~~~"<)'~<) PRICES START AT 549.95

""~ SEVEN EXCELLENT REVIEWS
c...V...,.O JUS T DON'T HA PPEN BY CHANCE
w+...~ CALL US FOR A FREE CATALOGUE
......+ Sn _ .. n oct.l"'. ' ns.,L 1U5; n ....~ " u

...+ CllIlK.. ,"', ......or. 1"'; n. ...,11M: '1, ,.,. ""
ASK ABOUT OUR NEW ISOTRON J60CI

BILAL COMPANY~
13 7 MANCH ESTER DRIVE I !

flORI Ss,o. Nf . COLOR ADO 8DB16 '

719) 687-0650 - .
CIRCLE 42 ON READER SERVICE C"RC
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Hum"'" 30 on your~btIC/r CII'fI

Emergency Communications

The only salvation for ham radio?

Dave Gerbig WB9MZL
3504 South Tremont Way

Bloomington IN 47401

H
ave you seen the current price
paid for freq uencies? The FCC.
nur friendly federal superv isory

age ncy. has discovered the value o f the
radi o freq uency spectru m. The past few
years have seen several frequency auc
tions. The government is garnering hil
lion s o f dollars lo r freq ue ncy bands no
larger than some o f our ham bands. Ev
ery co mpany with geographical dispe r
sion and either service or delivery
people roaming the countryside wants to
know exactly where those people arc.
They also want to tell those peopl e
where they sho uld he or sho uld go next .
The best way to accomplish this is radio.
Whcn you add in au to matic location re
porting, the co mpany ma nagers think
they' re close 10 heaven .

Almost everyone want s a portable!
mo bi le tel ephone. Some wan t more
than one. Some occupations nearly
force people 10 o wn a portable phone.
Docs an yone remember th e good o ld
days when a beeper was regarded as
either a status symbol or major ann oy
ance? Now. look at the billio ns in pro f
its the better-run cell- phone co mpa nies
arc re porting . No wonde r the bureau
cra ts in the FCC fee l they' re missing
some th ing ,

Two years ago a group of co mpanies
hill for. and received. a band of freq uen
cies ncar 2GH.I.. Th is hand was roughl y
the size o f the 70cm band. The accepted
bid was over 2.5 bill ion dollars.

We have perhaps a hal f million acti ve
hams in the US . How many would we

have if the entry fcc for use o f j ust one
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band was SSJX)()'! Perhaps we could
wo rk out sorn e wa y 10 relit a frequency
o n days we wan ted to use it. That ccr
tainl y would kill some ac tivi ties. such as
call ing CQ. ne ts where people check in
with no traffic. etc. Would you rent usc
of o ne (l60-JOm ) frequency on the off
chance someone might answer your CQ'!
You can try to fi gure the chances that
person who has bough t the correspond
ing share o f "yo ur" frequency might
have so mething interesting to say. A bet
ter usc of your money might he invest ing
in lot tery tickets. Would you pay an an
nual fee for use of your favorite 2m re
peater? OK. when did you last pay your
repeater assoc iation d ues'! If we had to
pay for use o f our ham bands. the re
wo uld be no ham radio .

There may be j ust o ne area where we
can j ustify our continued unrestricted
usage o f the valuable limited natural
resource. the radio frequency spectrum.
Reme mber fro m your Novice e xam
questions there was something about
ham radio providi ng a poo l o f tra ined
o pera to r s. promot ing internati on al
good will . technical in no vati o ns. an d
emergenc y communicat ions ? Can o ne
of these officia l benefits of ham radi o
actually saw' ham rad io '!

us vs, them

First , the pt101of trained operators was
a blatant effort by the military to side
step training CW operators in case o f
war. They no longer use C Wo The typical
military radio has become foo lproof.

The only thing that keeps hams above
average in understandi ng technology is
thai each year. our public schools
present us with new and improved fool s.
There arc few things for the operator to
adj ust o ther than the received volume.
Mostly. what we can expec t from the
mili tary is th at they like us to keep some

freq uencies (wc think of them as ours )
avai lable for military usc d uring cmer
ge nc ies. The government can issue one
statement and wc are gone. The military
then moves into the recently vacated
(our) frequencies.

Is the promotion o f international
goodwill the salvation o f ham radio?
Look at the list of countries allowing
ham radio . Most are co untries where the
people like the ideas the US promotes.
Docs ham radio e nter into shaping their
public opinion? The countries tha i do
not like US views o n things do not have
many hams. We arc not going to inllu
cncc public opinion nor fos ter feel ings
of international goodwil l in such coun
tries. The countries that o ppose US
views do not allow conversations on cer
tain political subjects. Aga in. we cannot
affect internat iona l good will in such
situations. The authorities in such coun
tries do not care wha t the people think.
The Co ld War ended several years ago,
so our own govcm rncm sees lill ie need
to cultivate goodwill among o ther na
tions. The government view is that the
Cold War ended because o f tbc efforts
of the gove rn m en t. T he o p in ions of
the people were never a factor. in the
authorities' view.



Technical Inuovatlons? Get renl!

How much brainpower docs it take to
lake a hand-held out of the foam packing'!
When was the la..t time yo u built SOIllC

thing? Did you actually think it wa... as
good . if not better than , something you
could buy ? When was the lust time you
thought of something you wanted to usc
your radio to do. and couldn 't do, because
of the eq uipment's limitations'!

Ham operators have developed sev
eral great technical innovation s: the use
of high freq uencies, suc h as everything
higher than the AM broadcast hand;
si ngle sideband; and others. What tech
nology has ham radio developed d uring
the past ten years? During the past 20,
30 or 50 years the answers would be the
same. Spread spectru m transmission ,
one o f the current technological inncva
tion darlings, was invented and pa tented
55 years ago. Thi s "new" technology
was inven ted by a mov ie star, using pi
ano player ro lls . Crude, but it worked .
Now the technology ha... caught up and
spread spectru m is the coming tech
niq ue. Does an yone want to bet there is
at least one ham in you r cl ub who cannot
sci the clock o n his VC R? We are ex
pee red to be the technical inno vators o f
the future!

(If you don 't remember. the star was
Hedy Lamarr; she was granted the
patent for a Secret Communications
System on August I I, 1942. The origina l
plan was to guide torpedoes via radio
control. The freq uency chang ing was to
prevent enemy jamming of the signals . II
did work. but the US Navy thought
Hedy could do mo re for the war effort
by selli ng bonds.

This torpedo guidance could have
been a major development-if it had
been implemented . During the first half
of World War II the Ge rman and British
to rpedoe s we re m uc h more acc urate
than ours and the Japanese had torpe
does with both greater range and better
accuracy than the American Nav y' s.)

That leaves emerge ncy communicu
tions o n our list of j ustifications for ham
radio. With the exceptions of tornadoes,
floods, or hurricanes, wcather is almost
never a cause o f telephone problems .
When yo u consider the redundancy pro
vided by ten or more lo ng-d istance net 
work compa nies and the cell-phone
companies, when arc we hams needed
for communications?

Sit down, Elmer, and take OOl' of j'nur
pills

I didn't say hams wouldn ' t be need ed .
I asked when will we he needed ? The
need for true emergency communica
tion s o ver long d istances wi ll hol d
for isolated areas such as is lands an d
Third World areas. While inside the US ,
o ur long distance capabilities arc usc
ful in two types o f major emergency
situations: ini tial reports , and healt h
and wel fare messages. For smaller-scale
emergenc ies in the US we can expect
years of o ppo rtunities, if. and only if. we
can show o ur capabil ities and get the
recognition we need from the proper (lo
ca l and sta te) offi cials. Floods, torn a
does, and hurrican es arc capa ble of
destroying communicatio ns towers and
bu ild ings-and recently the US has
joined the rest o f the world in expe rienc
ing terrorist bombings. Floods will cove r
houses, ca bles a nd equ ip ment hous
ings. Hams must be read y for smaller
local ized emergencies.

The development of fiber optics
means there is more telephone company
eq uipme nt scattered over the country
side . Very few people have fiber optic
service di rect to the house- the conver
sion fro m fibe r to copper circuits takes
place in manholes, huts. and cabinets
here and there, usua lly ncar residen tial
ne ighborhood s. What effect o n no rmal
com municatio ns the combined effects o f
the incorporati on o f fiber optics and a
flood or major sto rm will have is
anyone's guess . The equipment perform
ing the change from tiber 10 coppe r c ir
cuits will work while the eq uipme nt has
power and is dry, It will co ntinue after
loss of commercial power while the bat 
tery holds, or if the repair people can ge t
a standby ge nerator 10 the site .

During a 1100d or storm, o fte n the area
power lines are shut do wn because of
the ri sk to rescue workers . There arc
limits (read "costs" ) as to how much rc
serve battery the communications com
pan ies can afford 10 put in to each re mote
terminal site .

Cell-phone-type techno logy will be
less affec ted , as the tendency is to put
cells on hilltops for better propagation.
Flood s don't ge t the m, hut power loss
can . One ce ll co mpany is building sites
o n a grid panern eight to to miles apart ,
across the cou ntry. There arc nOI eno ugh
portable generators in the world 10 co ver

them if they lost po wer! Th is can bc
come one situa tion where o lder is better.
During a major wide-area power outage.
older all-copper circuits from a tele
phone o ffice should continue 10 func
tion . The newer circuits such as fibe r ami
cell tech nology types wi ll on ly work
where the remote sites ha ve backup
power sources. Telephone offices usu
a ll y ha ve batteries su ff ic ie nt to la s t
hours, then standby gene rators sufficient
to run all the equipment. lights and air
co nd it ioning .

If we ha ms arc to be respected as
emerge ncy com mu nication providers,
we need to prepare for the actual-type
emergenc ies we will face. Whi le Field
Day is great fun, arc we going 10 need
long d istan ce co mmunications from
so me city park during o ur most likely
emergency event in o ur community?
Field Day is a tradi tion, and the experi
ence received in se tti ng up temporary
stat ions and the activity will serve well
whe n we need emergency communica
tions o n whatever hand. I have a ques
tion for all Field Day participa nts-c-are
you learning an ything, or arc you simply
repeating the same mistukes each year?

I know of a club that spe nds up to six
months prepari ng for Field Day. The site
is selected. The area is mapped and scale
drawings prepared. Antennas and sup
ports (usi ng ex isting trees where ver po s
s ible ) are selected . Add itional supports
are pre-buil t for locations where no tree
exists. After all this planning o ne helpful
old-timer arrives early an d puts all the
antennas up the same as they were the
last time (his loc at io n was used. This
o ld -timer ne ver ope rates Field Day; he is
the hospitality committee. He ne ver re
members the reason they did so poorly
last time. The big reason for the poor re
sults last time was mu tual interfe rence
between the various stations. (The plan
nin g committee suspects that the old
timer' s requiring all antennas to use a
co mmon center support is a factor.) This
is excusable one time, not n 'ery lime for
25 years.

What new technology should your
emerge ncy preparedne ss group look into
before the ne xt emergency? Until you
have worked with po sitioning via GPS
locat ion and packet reporting , you can
nOI appreciate how great an idea this
co mbina tion can be. I reco mmend the ar
ticle "Automatic Position Reporting
System" published in the December
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1996 edition of 73 Magazine for more
information about this system. Then he
creative and find ways to use this equip
ment d uring your next emergency drill
or rcal situat ion .

What happened to the sign"

How well do you know your county
or ci ty? Im agine attem pting to te ll
someone your location whcn every
street sign and landm ark bui lding has
gone with the wind of that hurricane or
tornado. I kno w that in my co unty. the
firefighters and po lice dispatchers re 
lay directions to the emergency re 
spo nd ing units. There are many new
and cha nged streets-the on ly people
really up on the latest stree ts and de
velopments are the utility e ngineers
and construction ....'orkcrs. They learn
the areas before the street s ig ns are in
stalled. An y street sign lis ting so me
thing the local Neanderth al s fin d
interesting (or o ffe ns ive) will result in
that sign being AWOL j us t when it is
needed for emergency response.

I j ust fin ished a n e merge ncy e xer
cise where the problem preparation
team drove the targe t area three days
before the exerc ise, using a map . Dur
ing the exercise. the initi al survey and
as sessment teams (using stree t s ig ns
for re ference) re ported the ir locat ion
as being the intersection of two paral 
le l s treets; if the preparat ion gro up had
a/so looked at the sig ns. they ' d have
not iced that the street s ig ns were in
correct! Why no one el se no ticed (o r
complained) is a mystery.

Picture it: Your emergency assessment
team starts ou t towards a suspected di
saster area. They soon need to report in
juries or damage and req uest assi s..tance .
They need not take time to find a street
sign or landmark-headquarters already
has thei r location and the locations of
all other teams di splayed o n the com
pute r sc ree ns a t the emergency
coordinator's office . The suppo rt team
with the req uired skills and least travel
distance can be dispatched. If all crncr
gency response teams have this APRS
capability, only the coord inates need be
sent. The GPS equipment can direct
even a newcomer to the correct spot. If
you want to win over a hesitant emer
gency coord inator or other offic ial j ust
demonstrate th is real -t ime location
reporting capab ility. It works!
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How much practice do yeu need?

If you or your organi zation arc to pro
vide effective support during cmcrgen
cies. then there m ust be several qualified
ne t contro l operators and everyone must
he famili ar with net procedures. Simu
lated emergencies arc not the best an
swer. There just is not the adrenal ine
needed and you get too few volunteers .
Get the practice you need with as many
real sit uations as possible .

These need not be emergencies-just
look at the activities in your community.
There are parades, running events. bicy
cling events; anything that brings people
together is an opportunity. Look for
events where there is some physical ac
tivity; a little ac tiv ity in today's couch
potato society will guara ntee at least an
occasional call for medical transport. I
suggest d istance ru nning and bicycling
events for pract ice. The geographical
spread makes the need for communica
tions real. The exertion and need for wa
ter, food and med ical support can give
you real problems for your net. Also,
you can have perhaps a year to prepare
for these eve nts.

Look for events o utside the bo und
aries of your immediate neighborhood.
too. During an emergency )' OU will need
familiarity with adjoining counties and
perhaps even adjoining states . You will
certainly need to know the communica
tions problems within your area. If all
your practice is from hilltops with a
clear view of the horizon and the hand
held range is 75 miles, what will you do
when a real emergency occurs at the bot
tom of some canyon where the rad io ho
rizon is less than IwO mil es away? To
develop the knowledge and skills
needed to overco me suc h problems. you
should work as many di fferent events as
possible.

Learn to usc ham TV; there is no bet 
ter way to impress people than with live
pictures. shown at the emergency re
sponsc headquarters, and with your abil
ity to tell the camera operator to zoom in
on the ohject j ust left of center screen. If
there isn' t an ATY group in your area.
stan o ne. The same goes for portable
packet and satellite comm unicat io ns
groups. During an emergency you may
need communications beyond zm sim
plex range, but not the worldwide capa
bilities of the low bands. Get a GPS
recei ver with the capabilities to interface

with your portable packet station. Pack
age the equipment in a compact bundle
5.0 you can transfer to another vehicle
when needed. This could be a good usc
for an under-utilized computer.

When you set up a portable station at
an emergency site, docs your group
demon strate professional ism and effi
ciency'? Why no t package a convenient
length o f coax, an o mnidirectional an
tenna and a support structure in one
package. I suggest a j-potc antenna.
They arc easy to construct and compact.
My favorite support structure is a
Fiberglastv telescoping pole made for
electrical and telephone industries to
measure the he ight o f high-voltage lines.
They consist of several concentric tubes
about five feet long . To usc. you pull the
smalles t tube nut until a snap-loc king
pin loc h to the next larger tube. You
repeat this proc ess until you ei ther have
sufficient height or ru n out of tubes .
Commercial suppliers prov ide similar
stee l poles for ham and TV an tennas.
These supports need added stability
from guy wires. You need to incl ude guy
material, and don ' t forget the appropn
ate anchor devices, in your prepac kaged
emergency kit. An alternative support
is a base plate with a vertical JXlSt. You
place the ma..t over the post and park a
car or truck wheel on the base plate.
After you park the vehicle, keep the
keys. Otherw ise. you may abruptly (and
involuntari ly ) leav'c the net.

To forward a message to another site,
chec k firs t 10 see t hat it is understand
able . If the message will go through sev
eral re lay people ask yourself, is it
concise'! Durin g an emergency you may
he routing messages through people who
have never handled a message. even in a
non-emergency situa tion. Humor the
newcomer. and keep the messages short
and understandable.

If you arc given a message that
doesn't mak e sense , ask the people
originating the message to rewrite it. A
few minutes taken to rewrite the mes
sage. preventing a series o f call s for
clarification. is much more effic ient than
any alternative .

Practice. practice. practice

You need to dewlop your skills before
the emergency occu rs. The best practice
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PRE-POST SELECTOR

Even if yo u never need to locate people
in shelters, th is can beat looking th rough
40 pages of log sheets looking for a mes
sage from someone who needs the truck
load of supplies that is now blocking
your rou te home.

Can 't your group field several por
table packet stations? Jo in the twentieth
century. Take a small cabinet, install a
small 2m rig, a TNC, a power supply
and backup battery. Then, when an
emergency occurs, plug in a portable
computer and attach an antenna. (You do
know how to operate your packet station
using just the garden variety communi
cations software you might find on any
compu ter, don't you?) You now have an
instant packet station. There is another
approach. Take an under-utilized 386
computer, and build the TNC and radio
into the case. You may learn more about
RF noise suppression than you ever
wan ted to know, but you can have an im
pressive portable packet station. If you
can add a four- or eight-line (or larger)
liquid crystal di splay and a keyboard,
you have a true one-piece packet station.
Innovative use of technology and readi
ness to serve can keep the future bri&!!!.
for ham radio. fa
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• Ham operator skills needing im
provement:

• Could we/should we use these items
next time or next year:

Ham 1V of area activity relayed to
HQ?

An eye-in-the-sky-ham TV from an
airplane or balloon?

Digital (GPS) repo rting of vehicle
locations?

Computer-to-computer data transfer
via ham radio (packet)?

Alternate modes or frequency bands
such as 222M Hz for more confide ntial
ity in communications?

Portable repeaters?
Dual-band mobile rad ios as portable

repeaters?
• Any other items that could be of

benefit next time:

What is your part? Have you signed
up with yo ur local emergency coordina
tor? Was this recent enough that your
data is both on file and current? Have
you participated in a drill or communi
cations support ac tivity for a large event
during the pas t three months so you
could consider your rad io communica
tions skills current? I know yo u can
talk-can you communicate? When was
the last time your group investigated
your area 's needs for emergency com
munications? How quickly could your
group have a do zen portable packet sta
tions set up and operating at remote
sites? Would anyone in your group kno w
where to place digipeaters to relay infor
mation to the outside world? What leads
yo u to believe that your existing repeat
ers and digital repeaters will survive the
events that take out the commercial
communications systems?

Do you have the ability to store packet
data directly into a central database?
Any time people are sent to shelters,
there are many inquiries as to who is in
and who is not in the shelters. Then
when there is more than one shelter, or
some people vis it a hospital , there is the
problem of unit ing families and friends.
If someone could format a packet mes
sage to record where victims are, we
could reduce the time spent looking for
people. All this would take is an identi
fier to tell the compu ter to record the fol
lowing fields. Then the message
originators could simply enter data in
the prescribed format and presto! The
compu ter could locate people quickly.

Date :
Location:
TIme:

• Number of medical emergencies:
Problems'!
• Number of lost people retrieved:
Problems'!
• Other priori ty ac tivity:
• Communication problems discovered:
• Sugges ted solutions for communica

tions problems:
• Other operational problems observed:

is to have real situations, then fig ure
how to overcome the proble ms that oc
cur. The type of practice depends on
what is available in your area. Here in
the Midwest we can practice net opera
tions with tornado spotting nets . We also
have cave rescue and lost person opera
tions. Tbcn there are the usual parades,
large gatherings of people at civ ic
events, and amateur sporting (running,
walking and bicycling) events. If you
feel these events lack the challenge of a
true emergency, a few years ago some
one forgot to secure access to a drinking
water source for a fireworks display that
attracted 35,000 people. The panic when
they ran out of popcorn the year before
had been bad enough. These were
evening events in town. If the problems
had occurred twenty miles from town in
dreadful weather, the problem could
have become a crisis .

Each event sho uld be viewed as an op
portunity for you and your ham group to
learn more about your communication
capabilities and deficiencies. You want
to learn both the good and the bad. Then
use the good to promote your abilities to
other groups. Learn from the deficien
cies to prevent disorganization the next
time you set out to provide communica
tions support.

Each event, be it a real emergency or a
practice session , should be followed by
an after-action review, with the partici
pation of the event offi cials; they know
what they need to run the event. Ask
them how your portion could have been
done better. Please encourage hams and
other event volunteers to participate in
this activi ty. A good critique of the re
cently-completed event support is no t to

criticize anyone; its purpose is to pre
pare for a better job next time.

Sample inrormation sheet for post
event cr itique
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At Sea About
Marine Mobile Operation?

Weekend boater or dedicated sailor. you need your radio!

Peter L. Barker XF1IKS6ASH
La Jolla de Los Cabos AS-506

San Jose del Cabo, B.C.S. 23400
Mexico

S
ince the days of Gug lie lmo
Marconi. the value of bei ng ahle
10 communicate from vessels at

sea has been a major influence on the de
veloprnent of two-way rad io technology.
Probably the only Morse code thai the
non-radio communicator knows is the
..dit oil till dah dah dah dit dit dit" of the
marine emergency "50 S" signal.

Today. many military and commercial
vessels usc sophisticated satellite IWO

way systems with auto-aiming, gyro-sta
bilized antennas that cost a small
fortu ne; however, the mainstays of ma
rine communication are sti ll VHF and
HF rad io circuits.

Belt and suspenders

For many recreational routers. the in
stallation of ham radio equipment has
become an addi tional safely feature for
their boats as well as a way of combin
ing two of their hobbies. A word of cau
tion, however: Many modem radios.
roth VHF and HF, can he easily modi
ficd to transmit on marine frequencies.
To usc a modi lied radio in this mode is
illegal and can result in serious penal
ties. In a life-threatening emergency,
however, the radio may he used without
problems.

In such a case , it is also permissible
for a non-licensed individual to usc the
radio on any frequency where he lp may
he found. including mari ne, military, and
ham . Even if you have a regular marine
radio on board, it is still worthwhile
to have a modilied radio installed as
a backup. Anytime on the ocean or
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even lake that you can use a "belt and
suspenders" policy. it is smart to do so.

VHF issues

The ham general coverage receiver
is also perfect for picking up weather
charts and satellite pictures in conjunc
tion with a very simple interface and in
expensive so ft ware available from many
sources on bulletin hoards, Web sites ,
and commercial vendors.

Let's take a look at somc of the practi 
cal issues of installi ng and using ham ra
d io gear on your boat. We'll deal with
the easiest first-VHF. The marine VHF
band is a group of internationally
agreed-upon frequencies between 156
and 162 ~I H7.. As you can see, that is
pretty close to the ham 2m allocation.
and unless you arc a purist, it is really
not worth the trouble of insta lling a
separate 2m antenna on your boar. The
usual half-wave or vertical collinear
gain antenna used on recreational and
many commercial vessels will function
very well on 2m. The ham frequencies
arc only 8% off the resonance of the ma
rine antenna; you will nOI have a perfect
SW R, but your radio will easily handle
the small mismatch. If you arc operating
on a sailboat . you will be amazed at the
over-water range that comes from hav
ing the antenna mounted at the top of the
mast. It really highlights how close to
a dummy load the "rubber ducky" HT
antenna is!

Although the marine radios use chan
nel numbers and not frequencies in
their di sp lays-by law, they had to he

made "sailorproof't-c-thcir instruct ion
book usually has a conversion table
of channel to frequency. If your radio
will transmit on the marine hand. you
should program in channel 16 at
156.800MHL This is channel 16, the
inte rnatio nal e me rge ncy frequency
mon itored by coast guards world wide,
all military and commercial vessels, and
most consc ientious pleasure boaters.
USE IT ONLY FOR LIFE-THREATEN
ING EMERGENCIES.

A word of caution about trying these
marine antennas on frequencies other
than 2m. Most of these anten nas present
a DC ground. This is not a problem at or
close to the design frequency: hut at
220MHI. or 440l\l Hz, the antenna is so
far off resonance that it will be a shon
across your radio output with probably
expensive and smoky consequences!

Incidentally, most mari ne antennas are
designed for a maximum power of 35W;
marine radios arc limited by the FCC to
25Woutput.

H I-' cha llenges

Running HF from a boat presents dif
fcrcnt challenges. as most pleasure boats
do not have an Hl- antenna as standard
equipment. The re are on the market doz
ens or mobile antennas so ld for usc on
land vehicles that will perform even bet
ter in the mari ne environment. Some
manufacturers (e.g., Spider) o tte r stain
less stee l versions for use in a saltwater
e nvironment.

The key to operating any mobi le an
tenna and having a good signal is a very
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See the FUN you've
been missing!
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Some brands of mobile antenna claim
that they will work using the stain less
steel handrail of the boat as a "counter
poise." They may "work," but there is
no substitute for a solid RF ground, and
the way to achieve this is with copper
foil. A continuous ru n of 3"· o r 4"-wide.
d-mll or better foil should be run from
the base of the an tenna to the engine
ground on a power boat or to the keel
bolts o n a sailboat.

If the boat' s anti-electrolysis bonding
measure s are correct. the engi ne block
should be connected to all metal through
hull fittings and with a rubbing brush to

the propeller shaft. A second length o f
foil should be run from the operating p0

sition to the same point and connected to
the radios ' grounding lug. The foil
should be laid fla t to the hull and can be
secured with contact cement. Comers
can be turned by folding the foil rather
like a mitered comer. Try to run a con
tinuous length . After installation. it can
be painted if required .

The base mo unting of the antenna
should be connected to the radio using
a good-quality 50-ohm coax, and all
connectors should be sealed o n the
outside with silicone sealant or propri 
etary coaxial sealing tape . It is not a
good idea to use foam-cored coax in
marine installations, as it is far more
prone to "wicking" moisture than solid
core is. For all but the shortest runs, RG
8 or better should be used.

The above installation uses the com
mon land mobile anten na that is brought
to resonance by the usc of loading coils
for the band needed . This is the most
convenient way an most powerboats and
some sailboats.

low-resistance RF ground. Tbc boat offers
the opportunity to provide a superb ground
against which the antenna can work if
you know how to lake advantage o f it.

We are talking about an RF ground
here. The negative battery lead of the ra
dio will not provide this. nor will a 10
or 15-foot run of l2-gauge wire con
nected to the engine block. At HF fre
quencies. wire over a few feet long
represents a signi ficant impedance , and
on the higher HF bands it may j ust as
well not be there !

Copper foil

Connedions



Table 1. Some maritime mobile SSB net frequencies , There art! many other MAl nets around
th, world that com, and go depending upon season and propagation . Some nets change time
by one hour when Daylight Sa vings TIme is in force .

Tuners

YVorld Wide

AREA COVERED

Caribbean

Mexico & Pacific

East & South Pacific

west Coast & Mexico

West Coast & Mexico

Central & South Pacific

East Coast & Caribbean

Australia & Indian Ocean

The wa y this type of antenna is con
nected to the tuner depends o n the type
of tuner you plan to usc. If your purse
runs to it, there are now on the market
several tuners (o ften called "couplers" in
the marine electronics industry. made by
SGS, Iccm. Hull . erc.) designed for
matching the 50-0hm transmitter output
to a random length o f wire. These should
nDt he confused with the automatic tun
ers built into many modem rigs. The
buill-in tuners arc really designed to
"touch up" the match o f a near-reso
nance antenna that is being used slightly
off its resonant frequency. They do not
have the requ ired range to be used in this
application. The suitable automatic tun
ers are contained in a semi -waterproof
housing that will allow them to be
mounted in a fairly sheltered location
right at the base o f the ante nna. They are

connected to the rad io by standard coax

The exact length between the insula
tors is no t critical, since the ante nna will
need a tuner and be operated as an al
most venical random wire. As a rule of
thumb. the longer the better that avoids
multiples o f o ne-half wavelength o n any
of the frequencies that you intend to op
erate on. The advan tage of the random
wire approach is that with a tuner it can
be made to o perate o n all ham and
mari ne freq uencies.

Baja

Carious

Pitcairn

Manana

Travelers

Chubasco

Caribbean

NET NAME

MM Service

Pacific Maritime

WaterTight
Gland

pacing Insulators

Automatic Tuner

__Boat Hull

FREQUENCY
TIME (UTe)

(MHz)

21 .402 2200

21.350 1630

14.106 0300

14.283 11 00

14.300 1600-2200

14.313 24 hours/day

14.340 1830

7230 1100

7238.5 1600

7294 1445

arc expensive and usually require profes
sional installation. A less elegant (and less
expensive) solution is to insert. in the same
locations. ceramic egg strain insulators. as
used by the power company on poles and
guys. If you take the second approach, be
quite sure that they will handle the me
chanical loads imposed on the stay,

__--_nsulated Antenna Wire

Groundin
Foil

----Antenna

ator

Backstay--

50 Coax
12 V D

Strain In

To Operating
Position

Deck

An option that has proven very popu
lar and effective on sailboats is to make
use of a piece of the boat's existing rig
ging. Although the stainless steel rigging
wire does not have the co nductivity o f
copper. the diameter and length of the
stays make them very usable radiators.
The most practical stay 10 usc is the o ne
that runs from the head of the mast to the

stem o f the vessel and is called , logically
enough. the backs tay, Eve n o n a moder
ately-sized family sailboat. this Slay is
over 30 feel long. To usc the slay as an
antenna. a modification has 10 he made
to its construction, as it must he insu
lated from the masthead and the rest of
the rigging .

The most elegant way to do this is 10

install special in-line rigging insulators
in the stay, the uppermost o f which
should he three to fo ur fee t from the
mast attachmen t point. The lower o ne
should be sufficiently above the deck to
ensure that the antenna portion of the
stay cannot he grabbed accidentally
when it may be in usc!

These fittings are the pre ferred way of
sectioning the stay. as they are designed
to withstand grea ter strain than the wire
that they insulate. Unfortunately, they
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Using the rigging

Fig. 1. Tuner at bast' of antenna .



T he fecdpoint

T he attachment of both the s ingle wire

and usually a l2VOC cable. This type of
installatio n is sho wn in Fig. I.

The wire running from the tuner to the
antenna side of the insulator should I:'IC at
least 8-gaugc. with high-voltage insulation
suitable for exterior usc . The wire used 10
supply the high voltage to neon advertis
ing signs is o ften used. If the cable passes
through the deck. a correc tly-sized water
proof gland should he used. These arc a
standard marine electrical item. If you are
on a tight budget. slip a couple of pieces of
shrink tubing over the wire where it will
pass through the deck . shrink them. and
sealthe area liberally with marine silicone
caulking com pound. In this ins tallation.
the copper grounding foils should be at
tached 10 the lug on the tuner.

A much less co stly. bUI less conve
nient and e fficient. method uses an off
the-shelf or home-brew tuner at the
operating position. connected to the an 
tenna fecdpoi m with a good grade o f
RG-8 or be tter coax. In thi s con figu ra
tion. there wi ll be. a t times. quite a high
standing wave rati o on the coax; but at
the usually short runs involved. the
losses will not be s ignifica nt. no r at the
normal lOOW power ran ge in usc will
heating be a problem. Because of instal 
laticn d ifficulties. ladderline cannot he
used in this application. T his installat ion
is shown in Fi~. 2.

Fig . 1. TUller a t operating position,

The backstay antenna is standard on
almost all long-distance cruising sail
boats; and gi ve n good grounding, thanks
to the excel lent conductivi ty o f the salt
water. it has enabled boats with standard
IOOW tran sceivers to maintain contact
wi th hams ashore from the farthest
reaches of the oceans .

There arc . in fact , regular nets in
many co untr ies around the world that
li st en fo r jus t suc h tra ffic 24 hou rs a
day. W he n the y are not occ upied hy lu
natics , 14 .3 1JMH z o r l4. 300M Hz arc
good frequencie s to c heck for th is uc

tivi ty. A short list o f some of the more
active net frequencies is g ive n in
Ta b le I. ChL"'Ck them out. Yo u may be
surprised how well this type of mobile
whi p or backsray antenna can do when
surrounded lly hundreds or thousands u f
m iles of high ly conductive sea water!

You may wonder why you cannot
usc a di pole on hoard and avoi d all
this ground foi l and installation . Well .
o f course you can if you ha ve the
clear space in which to hang it and arc
interested in one band o nly. M ultiband
dipoles of the trapped variety arc reall y
not a good idea in a marine e nviro nment
and would almost certainly not perform
any bet ter than the backstay, Some boat
ing hams do carry a 15m and 20 m dipo le
on board as .iII emerge ncy backu p in
case of di smasting or shipwrec k; bUI
these would probably he the same one s
who wou ld carry climbing irons an d a
safety hell 10 shinny up the pa lm trees to
hang their skywircs! m
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The single-wi re feed should not he
taped along the backstay, as the wire
forms part of the radiati ng system. It
should be supported two to three
inches away from the stay hy insular
ing spacers that can he easi ly Iabri 
cated fro m Luci rctv rod or half-inch
Pv 'C wate r p iping. The spacer should
be attached about every 12 inches
along the stay.

T he "rando m wire" princip le ca n
also be used o n powe rboats where a
marine-grade Pibcrg fust " whip can be
matc hed wi th the tuner and the same
grounding req uireme nts used. T hese
whips arc in the ran ge of 23 1035 feet
lo ng . requi re sturdy mo unti ng fl anges.
and can put a s ig nificant dent in your
poc ke tbook.

Hackstay antenna here to stay

..
,,-" Water Tight

Gland

..........
Ground Foil attached
Backstay

Boat Hull

.--..•.. Coax

feed and the coax 10 the an tenna
feedpo int needs some care ful co nsider
ation. because it must he a ve ry good
electr ical and mecha nical connection as
well as prevent water ingress into the
cable. Elect ro lytic act ion of dissimil ar
metals must also be mi nim ized. The re
are no doubt special mil spec fitt ings
ava ilable for this. bu t the vast majority
of installations make usc o f ei ther
bronze split bo lt and nul combinat ions
available from electrical supply houses.
or small all -stainless-steel hose clamps.
Be sure 10 check Ihe bolt on the suppos
edl y "all-sta inless" clamps sold in dis
count hard ware stores, as these are o fte n
not stainless.

To attac h the wire to the stay. use two ,
or preferably three. clamps or nuts
spaced a couple o f inches apart o n each
leg of the stripped coax . or just three on
the sing le wire. The clamps and joint
area should be carefully and liberally
coated with marine-grade silicone seal
ant, taking care not to leave any pinholes
or gaps where water could be trapped
and cause a "noisy" j oint. The end of the
insula tion of the wire must also be care
fully sealed. especi ally the coax, as wa
ter "wicking" along the braid will render
it useless. In the case of the coax. rbc
ins ulated sectio n below the feedpoint can
he fasten ed to the lower part of the
backstay with cable ties about a foot apart.
If available. ultraviolet-resistant tics. usu
ally black in color. should be used.

Ground~
Fo il

----Antenna

Backstay- -

Braid

50 Coax
to Manual

Tuner

Deck

Center of coax

Strain Insulator



Number 382 Off your FNdbact card

Board Creation Tips
Seven steps to beautiful PC boards.

Jeff Johnson KC5AWJ
17423 Landon Oaks Dr.

Houston TX rzoss
[kc5awj@stevens.com]

I
f you've never created your ow n
printed c ircuit ho ard. here 's the fi rst
thing you need 10 do : Find someone

comfortable with etchi ng boards and co
ercc him into mcmori ng ) 'OU. It helps if
your victim is also a ham-and people
with darkrooms, safelighrs. and develop
ing lights are good candidates. Also ,
look for orange -ye llow lingers- the
s ign of a ferric chloride user. Once
you've done your ann-twisting. proceed [0 :
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Photo A.. Glass "sandwich" with (If/ work
/)/) ,I';liol/('(/ and IIIjJe(f.
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• Step I , Have negative images of both
sides of yo ur artwork made by a com
mercial graphics company (about $6 per
g, x lu-incb image ). It is very important
thai these negatives be made to scale .
Thi ngs don' t work very well if the art 
work is the wrong size. These images
sho uld also be made on the bottom s ide
of the film-so that the image will be
against the pre-sensitized coppcrclad
rather than 5 to S thousandths o f an inch
above the copper.

• Step 2 . Gather supp lies . Prc-scnsi
tizcd negati ve-resist coppcrclad ho ard.
-l x 6 inc hes, with l -oz. copper foil on
both sides. sensi tized on bo th s ides. I
usuall y buy a board kit that includes the
hoard and developer for that hoard
(KeproC lad H I ) . One pint of ferric chlo
ride (can be used till it doesn ' t work
C AUTION! Uon't d ispose of it in a
sept ic tank system) sho uld be adequate.
Nicke l. silver. or tin plating so lutio ns arc
optional. You'll need a glass or plas tic
fl at-bottomed container. large enoug h to
hold the board fla t in the va rious solu
tion s. A double-boiler or a microwave
can be used to heat the solut ions to opti
mum temperatures (do not boil solu
tions: warm them to a maximu m of
110°F). A safclight (3 ye llow bug light
works), used to alig n the artwork to the
hoard. and a developing ligbr-c-uscd to
ex pose the resist. are reco mmended
items. I also have two S- x IO-ineh
sheets of clear glass to "sandwich" the
two pieces of film and the hoard

togethe r (Photo A). maski ng rape.
transparent tape . a nd scissors.

• Step 3. Read the labels. Remove
chi ldren and pets from the work area and
the chemicals. I do my board etching in
the garage with the light switch taped
ove r and all the doors shut. Pre-sensi 
ti zed board is not e xtremely sens itive
to normal house li ghting hut d irect
sunlight M UST be a vo ided . Th irt y sec
onds of di rect sunlig ht is equal to four
to six m inute s o f e xpos ure under a de
veloping li gh t (i.c .• co mple te ly ex 
po sed ). Sunlight can he used to e xpo se
res ist , hut I prefer a more controlled
en vi ronment.

• Step 4 . Se t up your work area. Tum
off normal lights and usc a safcli ght or
bug light 10 prepare the artwork "sand
wich: ' Target mark decals o uts ide o f the
board area arc used to align the two sides
o f the artwork with each o ther. T hey arc
not symmetrical, to ensu re that the art
work is not backwards. Expose the
"sandwich" for the time recommended
by the board manufacturer for the devcl
oping light you are using. once on each
side . Worki ng under the safclight. sepa
rate the sandwich. remove the protective
fil m from both sides of the board (hold
the board by the edges) and place it in
the developer solution. A small spo nge is
usually provided. to gently scrub the
board while it is in the deve loper so lu
tion . Remo ve the board fro m [he solu
Lion whe n all the artwork becomes
vis ible. Save the used de veloper. At this
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ADOITK)NAL ITEMS

CIRCLE 99 ON REA DER SERVICE CARD

LINEAR AMPLI FIERS

Measure Up With Coaxial Dynamics
Model 81000A RF Directional Wattmeter
Model 81000A is a thoroughly engineered, pcrtaoie, insertion type wattmeter
designed to measure both FWD/AFL
C. W. power in Coaxial transmission lines.
81000A is comprised ot a built-in line
section. direct reading a-scale
meter protected by a Shock-proof
hous ing. Quick-match connectors.
plus a complete selection of plug- in
elements, gives the FRONT RUNNER
reliability, durability. fleXibility
and adaptability with a two year
warranty.
Contact us for your nearest
authorized Coaxial Dynamics
representative or distributor in
our wand-wide sales network.

CIRClE 18f; ON READER SEI'lVlCE CARD
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point. normal lighting can be used.
Rinse thoroughly and dry the board. The
next step is to "pickle" the board in
erchant. Developer and etchant chemi
cals will react if mixed together. Place
the board into the etchant bath for 15 to
30 seconds. Remove and rinse it. The
copper areas will be a dull pink if the
resist has been fully developed. Rinse
and dry the board. Return the board to
the develope r bath for l 5 to 30 seconds
if there are any shiny copper areas.
Rinse and dry the board. Etch the board
in ferric chloride solution-agitate thor
oughly, keeping everything in the con
tainer where it belongs- till all the
copper areas are gone and the traces look
like the positive-image artwork. Rinse
thoroughly. NOTE: Ferric chloride per
manently stains clo thing. Forever. It will
eventually wash off your skin, I try to
be neat, but I always wind up with at
least one spot somewhere. Wear your
grubbies and work on a surface that can
tolerate chemical spills.

• Step 5. Drill the holes. Most of the
holes look like donuts. Drill the "hole"
out. The majori ty of the holes can be
drilled using a .03 t-inch to .035-inch drill
bit. Yias can be drilled using a .0000inch
bit. TIle larger holes are .05(}..inch (voltage
regulator leads and power wires)• .067
inch (RCA connector center pins). ,078
inch (fuse hol de rs). a nd . 125-inc h
(mounting holes and RCA ground leads).

• Step 6. After all the holes have been
drilled. the hoard trimmed to size. edges
sanded. etc.• remove the etch resist cov
ering the copper. Resist stripper (Kcpro
DFS-12G for dry film ) can be used. or
the developer saved from Step 4 will
work. with a little extra effort. Place the
board in heated developer solution for 5
10 minutes to soften the resist. Gently
scrub the board using a nonmetallic
scrubbing pad (mine's a Scrungerv). us
ing the so lution to rinse and lubricate the
board. Continue until all resist is re
moved. Rinse with clean water and dry.

• Step 7. Addi tional plating can now
be done. or usc the board "as is." Tin and
silver cold plating solutions are avail
able. Solderability can be improved by
additional plating. but most hobbyists
overco me poor solderability by using a
more aggressive RA (rosin. activated)
flux- an option not as available to com
mercial board assembly houses due to
cleaning equipment requirements and
hazardous waste di sposal. FlI



VlHIMC lacepfed Add $10, III SIH.To IfAppllcable

Sud u . Hmm , now where d id you put
those golf clubs?

So , are you mad at me ? Well, am I right,
or am I exaggerating ?

Hec k, you don't even own your home
o r the land it sits on. The state o wns those
and rents ' em to you with what is called
prope rt y taxe s. How about your car? Do
you even o wn that? Try not paying your
tax e s on it and sec . O r th e li cen se tag
"registration" tax.

So what can you do about all this? Right
now your politicians are se mi- listening to
you via o pinion poll s o r, if you are a mem
ber of a vociferous o rganization like AARP,
NRA, etc ., they hear that one-sided view.
Other than that you have no connection with
them. despi te the marvel s of modem com
munications. Mai l, faxes , phone me ssages
and E-mail are either to tally or completely
igno red-unle ss you back them up with a
bribe (a.k.a . reel ect ion campaign donation ),
in which case you' ll at least get an evasive
answer. Joining a mil itia group isn't a good
answer e ither.

The best bet is to understand what's go
ing on so you can beat the sys tem, then per
haps you can help me teach others to do the
same . The upside is a longer, healthier, hap
pier. we alt hier li fe . The downside is you
have to change almost every thing you be
lieve. It 's easier to just get mad at me. Shoot
the me ssenger.

Even tho ug h I pro vid e a good list of
sources fo r buying the books I review in my
guide to " Boo ks you' re crazy if yo u don ' t
read," and I e xplain in bold type that I am
not selli ng these books ("O h, Wayne's just
trying to se ll books"). I still have readers
trying to o rde r them from me o r Radio
Bookshop. Tut.

I started the Rad io Boo kshop back in
1958 when I was the ed itor of CQ. That's a
contest-oriented ham rag, in case you' re not
familiar with it. Wh en I took on ed iting the
magazine in January 19 55 at a marginal sal
ary it wa s wit h the understanding with pub
lisher Sandy Cowan (not a ham) that if I got
it into the black that I wo uld have a share in
its success. 11 was losing around $20,000 a
month at the time. By the October issue I
had it making money and running 128 pages
instead o f 64 .

By 1958, wi th the money rolling in, I
a sked Cowan about the shari ng he'd agreed
to. He pleaded poverty. Maybe next year.
So I asked for a half page of free advertis
ing in the magazine so I could se ll books to
hams to make some extra money. No prob
lem. I think the poverty ple a was honest
because I found o ut later that he was taking
the profil s from the magazine to huy a 60
foo t yacht.

Books

N EUER SRY 0 I E
Continuedfrom page 5

and beating the game? It means making
changes in your food. water. work, and TV
watching, so maybe ir s better just to gel
angry with me for bri nging it up and fo rget
the whole thing.

Why doe sn't that crazy Wayne stick to
writing about ham radio? This is suppo sed
to be a ham magazine. isn't it ? Alas. ham
radio, like all of the other amusements of
fered to keep us qu iet. is far too seldom used
as a wa y to hav e fun while learning and just
as a wa y to have fun. Far too sma ll a per
centage o f hams are busy pioneering and
learning about new modes or bands . O ther
wise I'd have more articles for 73 trying to
get you involved.

We're awas h in amusements, fo r the mind
and body. II he lps keep us from learning
about and then challe ng ing the system . For
the body we have a long list of dest ructive
food s which taste g ood-like mo st fast
foods, snacks, and desserts. Wc have mind
numbing drugs such as al cohol (a.k.a. beer),
tobacco, and the harder stuff . We have end
less ente rta inments to keep us busy- watch
ing spo rts , soaps , movies, and sitcoms ,
listening to the radio, bowli ng , golf, and
soon.

Ou r daily lives are full , between our
sucker work (and that incl udes commuti ng) ,
our family (wh ich we are almo st all ser i
ously screwing up), our sucker meals (you
really should know better than to ingest the
crap yo u' ve been eating and the poisoncd
water you've been drin king ), an d large
screen home theater entertainment . com
p lete with a P rime.S tart d ish . And th e
Inte rnet (I almo st forgot that incredibl e
time-waster).

When I got the job as editor of CQ in 1955
I was amazed and d ismayed wh en I got to
know more and mo re of the ARR l d irec
tors to find out in what deep contempt they
hel d the members who had elected them.
" Dumb as stumps:' they explained. They
laughed about the leagu e ' s Iaeade o f
democracy.

But it's the same in Washington, where
our " leaders" have the sa me contempt for
the public (yo u). In thi s case it's more of a
mutual contempt becau se we know Con
gress and our political leaders are on the
take . We know the y're taking lobbyist brib
ery money to run T V ads wh ich will guar
antee their reel ecti on . We know they ' re
using media consultants, ad agencies, poll
s te rs, and spin doctors to mani pulate us,
and we, like sheep, oblige by being ma nipu
lated and reelecting the m. Our politicians
know how easil y we can be manipulated by
things like prayer in the schools , abort ion,
n ag burning, and environme ntal ism, where
emotions ru le over reason.
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New Sintplex
Full/HaIfDuplex
Autopatch 0Dly $144
Use it like a cellular phone
An Affordable
Autopatch
packed with
Incredible
features! !!!
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AutomaUe CW IdeDtUler
(automatically send can ~lJIl)

PI'ogrammable lime out
(will disconnect when out of range .)
User selectable password.
(Select up to 9 digits to activate autopalch)
Reverse patch
(able to page you when your phone rings)
Adjustable Vol"me
Easy_Don
Compact wlze 1.25' X 4 ' X 2.4'
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C.-de Trai..er
Leam code faster and easier
Better than code tapes
Light weight and compact
Ideal for I5eginners to advance

·Se1&dab1e code
rates 3-33 wpm

· Uler friendly menu
-Plays Standard

ana Farnsworth
·Plays continuous
freSh mndorn code

·Selectable random
character playing

*RwuI 30 hoUm
on II 9 volt banery

·Sise2318X4.5J: I Only $69.99
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is like the Ultimate except
no LCD display

St....dard Plus Oaly 52. ...

Stand ard code trainer is
like the Deluxe except

No internal
speaker

No selectable
random rode
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Over t he la s t almost 40 years t he
Book shop has done well wbcn I was run 
ning it personally, but whcncvcr I've turne d
it over to an employee 10 run it 's managed
to lose money. I never was able to find any 
one who would take enough interest to see
that we s tocked good ne w books and ke pt
the bette r se llers in stock.

Cowan and I split whe n. in January 1960.
with him owi ng me a year's pay and ow ing
my co lum nists and auth ors over a year for
unpaid articles and columns, my assistant
editor made a copy of the company's 1959
f in anc ia l s tate ment whic h showed th at
CQ had made ove r $ 1 m illion in pro fits
tha t year. T he capper came 31 Christmas
when Cowan gave me a $5 Christmas
honus, saying it was all he could afford.

I tried working for an ad vert is ing agency.
hut d idn' t enjoy it. So I sold everything I
could and got toge the r just barely enough
money to pu t out the firs t issue of 73.

Now, back to the Bookshop. Unless hooks
arc advertised and promoted. like any th ing
else. they don' t sel l. Book stores are not li 
braries, so if a book doesn't se ll fa i rl y
q uick ly it's sen t hack to th e puhlisher for
credit. That's why Barnes & No ble arc able
to scll rcmaindcrcd books so cheaply. Pub
l is hers prin t, say, 50.000 of a ne w title .
Arou nd 20.000 of the m may be actually
sold. which pays fo r the proj ec t. The 30.000
remainders arc so ld lit S I or le ss each to
B&N , Crown , and other such outlets , just

III get rid of the m. Well. it beats se lling them
as waste paper.

Oh. the publisher saves a fe w cop ies for
any possible later demand , so for a wh ile
Barnes and Nob le can order a title from the
publisher for you- until tts out o f print.

W hich brings me to l ibra r ies . T hey 're
limited by the ir shelf space, so if a book isn ' t
acti ve it cvcntuutty gets sold. I keep an eyc
open for library sa les, pk king up some e x
cellent books for aroun d I O~ to 25 ~ each
tha t way. A fe w years ago I wanted to he lp
out the Peterborough Town Libra ry (the first

free publ ic library in the coun try). so I went
through my hook collection and pic ked out
a few hundred ti t les I d idn ' t need any more
and donated them . You guessed it- I was
able to buy most of them back for 101[ each
a couple ye ars later at their boo k sa le.

Yes, I could make money selling many
of the hooks in my review guide. I cou ld. if
I could fi nd someone to ru n the bus iness.
I sure don't have the time. and a t this t ime
o f my life I'm not go ing to do anvshing j ust
in order to make money. O f course. thi nk 
ing back. there have been very few busi
nesscs that I' ve gotten into just as a way to

make mo ney. Like almost a ll entrepreneurs,
it 's the cha lle nge of doing so mething , not
the mon ey involved. w hich has always

exc ited me.

Viva CW!

A nice article on how to get involved wit h
CW ca rne in from W6 BNB. Bob was ex
pla ining how much fun it is to communi 
cate via a key. Hmm. let's sec: Novices are
pl ugging along at five words pe r minute .
Generals and Advanced licensees arc up to
around 12 wpm. Yes. this al most got me to
thinking.

T he article ran almost fi ve ty pewritten
pages. At 12 wpm it wo u ld take someone
three and a hal f hours (wi th no errors and
with remarkable bladde r control) to trans 
mit it, and three and a hal f to copy it on the
receiving end . Unless someone is reading
challenged they shou ld be ab le to read the
story in abo ut two minutes. Slow readers
might take up 10 e ight m inu tes . Tsk.

Voice amble s along at around 150-200
words per minute , or around 16 timcs faster
than a 12 wpm CW contact. Twelve nun
utcs 10 read the story aloud.

My editor ial eac h mo nth, which ru ns
around 7,000 words, wou ld take te n hours
to transm it land rece ive) , not coun t ing me als
and pit stops. I'd rather scan it into my
computer and send it autom aticall y.

My thought is that at 12 wpm, this sure is
a pai nfully slo-e -ow way 10 C-O-Ill -m-U -Il
l-e-n-t-c. Yes , it's faster than smoke signals
and the sna il, but j ust barely. No wonder
voice communications has grown to be so
popular, with CW pre tty much rclcgurcd to
the small minority w ho enjoy it. No wo n
der we' re the only ones using CW any more.
It ' s slow. error -p rone, and limi ted in

throughput by the skills of the sender and
the receiver.

So how come the A RRL has so rcligiouxly
fough t every effor t 10 climinate the code
from the license exams? Take a look a t the
organization's name fo r a hi nt. Radio relay.

Th is hark s back to the ol d spark days when
dis tances were l im ited , so it was necessary
to rel ay messages for them to cover muc h

tcrnrory. T his e volved into the A R RL's traf
fic system, whe re hu ndreds of ops acted l ike
Western Union stations , solicit ing messages
from friends and sending the m gratis. T hey

happily originated. relayed. and de livered
messages by the tens o f thousands.

When RTT Y came along in 1949 it was
res tricted to the VHF hands and the 11m

ham band. A group of us petitioned the FC C
to allow RTTY on the HF hands, but the
A RRL fought it. worried that RTTY might
replace CW fo r tra ff ic handling . Indeed, in

1954 I set u p a message center j ust off Times
Square in New York so the public could send
Christmas messages 10 the ir serv icemen

overseas . There was a CQ magazine cover
photo of me with Skitch He nderso n, Faye
Emerson and Bill Hall igan a t the message
center. We took thousa nds o f messages from

the puhl!c lind re layed th e m o n 2m fro m
midtown M unhattun OUI to Lo ng Is land ,
whe re they were sent via the HF tra ffic nets
to Antarctica. Euro pe , and A fri ca.

Eventua lly. de spite 1he League's every ef
fo rt to prevent it. we got the f CC to o kay
lo w-hand RTTY, bu t it never caug ht on with

the League's traffic ne ts. despite a th rough
put (at that time) o f 60 wpm with ze ro er
rors as compared to the usual CW ne t 15
wpm.

In stead of remaining f ro zen in the 1930s
we should be pus hing for higher and hig he r
throughput o n bo th th e IIF and VHF hands.
With the Internet rum bling a long at 28 and
56kbps, that's 1.000 words per second or
60,000 words per minute. Wel l. that's over
telephone lines , so we shou ld be able 10 do
<It least th at well via amateur rad io. Instead
it 's tak ing us about three a nd a half days,
day and nig ht wi th no p it or hamburger
stops, to put throug h 60,000 wo rds via C W
instead of one mi nute . Snore.

At that throughpu t we wou ldn't have to
transm it ve ry long to co mmunicate the av
cruge ham me ssage . A ha lf second bl a st
would keep the rece iving up husy read ing
for at least a co uple of m inutes. and then
another couple to type out a return message.
That would e nable a hundred or more QSOs
to be ha ndled just on one freq uency.

And I don ' t re me mber wh ere 1 put my

key. Darn !

Cancer!

T he cellu lar phone industry, like the 10
bacco indust ry, is sti ll do ing its best 10 bury
research reports show ing a connection he 

tween cancer and th e ir prod uct. My thanks
to Dr. Kelly V K4AO K fo r a clipping fro m
an Aust ra lian paper repo rt ing on research
done with 200 mice, hal f of which were ex
posed to cell-phone radiation for two hal f
hour periods a day. O ver a ninc-to- f S month

period, the e xposed mice had 2.4 t imes a s

many tumors as the unex posed mice.
A sign ificant increase in a for m of B-eell

lymphoma was ev ident carly in the experi 
ment, and the inc idence continued to rise

over 18 months. wh ich suggests that the ef
fects arc cu mulati ve and time-related. B
cells in rhc im mune syste m arc the key
factor in ove r 85o/t, of a ll cance rs a nd infec

tions. Mice arc not men, hu t cells arc cells.
All th is merely confirms again the exten

sive research by Dr. Ro ss Adey K6UI. the
pionee r in research ing the e ffec ts of micro
waves on human cells and the brain.

When powerful in terests me threatened
by research. as they ha ve been wi th tobacco,
EMfs. dent a l amalgam, root canals, aspm
tame, and so on, the la wyers and PR spin
doc tors get into the act, backed by an cas
ily-bribed Congress and Adminis tmt ion. and
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it 's the public th at su ffe rs. We ' re mo re
expendable than the money.

Van ity, Van ity

I sec where the FCC is p lanni ng to in
crease the vanity calts ign fcc from $3 0 for
ten years to $5 0 . It sta rted nut as $70. Big
deal. At any of those prices it ' s a bargai n.

Back in 1948 , whe n I moved to So uthern
Pines, North Carol ina, to ta ke a job a s an
announcer at WEEB , the station ow ne r e x
p lained after I' d gotten there that I' d have
10 get a First Phone ticket. 50 I took the train
to Wash ington that nig ht. arr ived the next
morning, took the test, and got my ti cket.
While I was there I ask ed 'e m what ca ll s ign
they were up to in the amateur di vision for
the W4 area . "Oh. we're issuing W4 l'\SA
right nuw." "SlOP the presses !" I ye lled. T he
res ul t was that I got W4 NSD. Back then
there was no prohle m with keeping one's
suffix , if it was availab le . Whcn I mo ved
hack to New York 10 work at WPIX as a
cameraman I cha nged hack to W2NSD.

In those days it was easier to change ca ll
prefixes than to do the pape rwo rk requi red
for porta ble ope ra tion.

When I moved 10 Clevela nd 10 work for
WXEL as a T V director I changed it to
WXNSD . I reme mber the A RRL' s Sweep
stakes contest that year. For the firs t week
end I operated from Cle veland as W1NSD/
X. On the second weekend I was hark in
Ne w York operat ing as W8 NSD /2. si nce my
call cha nge had arrived duri ng the week . I
had kW stations at both locations, so the
only piece o f equ ip men t I used in corn rnon
for the two contest wee kends was my D-104
mike ,
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In 196 2, when I moved to New Hamp
sh ire , I call ed the FCC 10 sec if W INS D was
available. Well , it wasn't in usc , but the FCC
had sto pped the pract ice of swapping call
prefixe s. Ho we ver, if I'd hold o n for a few
month s the y expected their poli ci e s to
change and I could get the W I NS D call. So
I operated tcm porartfy as W 2NSD/ I. And
here we are 35 years later and I' ve gotten
sorta used to bei ng "portable I. " I see that
W I ;-.J SD is stil l open, but wha t's the bene fi t
in changing? The o nly call I' d pay $50 (or
$500) fo r would he "w." I might sett le for
W I , reme mbering the fun 1 had opera ting
JYI for a couple o f weeks fro m the palace
in Jordan.

Hmm. I ha ve n' t had any real ham adve n
tures for a while- I' ve go t to get on the
s tick. No , I don't want 10 operate fro m
Nava ssa ag ain-twice was enough. Once
we 've go t some sun spots going again and
the OX is up , I' ll have to look around ,

Six F lags

Sh err y, suffering somewhat from cabin
fe ver, suggested we celebrate her birthday
by making a trip down to New Jersey to visit
the Six Hagst amusement and game park.
And wh ile we ' re in the area, visit the Statue
of Liberty. Well , heck, I ' m so far he hind in
my work that another two or three days
won' t make much diffe rence.

T he only problem we had o n the w ay
down was ge tt ing to the Statue of Li berty
ferr y at Battery Park on Manha ttan j us t in
time 10 see the la st Ferry of the J ay (3:30
p.m. ) leave without us. Oh well , we 'll catch
the old gal on the way had ,

Our firs t eve nt the next morning was the

ga me park. where we dro ve through, be ing
careful not to hit too many animals. That
was fu n, desp ite thei r having the more dan
ge ro us ani ma ls behi nd fe nces , It was fun
having a great big deer come up and st ick
his nose in my ca r window so I co uld reach
up an d scratch his ears. The giraffes, too.
were righ t out there in the road begging fo r
ha ndouts fro m every passing car. Ditto the
ostri ches .

T he last sect ion of the Safari park had the
baboons and they were busy swarming over
the cars. looki ng fo r food. T he car ahead of
us, despite endless signs asking visi tors not
to feed the ani mals, ha nded out at least a
dozen bana nas to the baboons. Ir s fu n hav
ing a baby baboo n sitt ing on yo ur rear-view
mirror look ing curious ly in at you.

Next we headed for the amusement park.
$7 park ing fcc in ad d ition 10 the $35 park
entry charge , Hmm . T he weather couldn' t
have been bcuer-c-surmy, hu t cool enoug h
to need a light j ac ket. Alas, the park was a
serious d isappointme nt. It was dirty an d
seedy. I guess we've been spoi led by the
Disney parks-we've visited 'em in Ana
hei m , O rl an do , Pa r is, and To k yo . The
D isn ey rides arc fun, the food outstandi ng,
and everyt h ing is ke pt spotlessly clean'.
We found the fo od at S ix f lags expensive,
made more frus trating by long, slow lines
(did they train the ir staff in Russiav). and
not ve ry good. We tried watch ing so me of
the free entertainments. Ugh! Mo st of the
rides were $5, but they di d n't look interest
ing enough to bother. We left. grumbling in
di sappoint ment.

The next morning we made two more trips
thro ug h the game park , e njoyi ng e ve ry
min ute o f it. It takes over an hour to get
th rough th e place and , ig noring the endless
warn ing signs to keep our w indows closed.
we d idn' t, so we got a to n of great an imal
pictures . O ne o f the baboons capped the ex 
pe rie nce by sitt ing on the van roo f and
peein g down our front window.

O n the return trip we caught the Libe rty
Island ferry from Liberty Pa rk in New Jer
sey, thus avoi ding the da ngers of New York
C ity. T here was a very long, ve ry slow li ne
o f pe ople cli mhing the 3M4 steps to the
crown, so we se ttled fo r an elev ato r ride to
the to p of the o ld lady's pede stal. where 1

took the requ ired pictures of lower Manhat
tan. The ferry and the isla nd were packed
w ith kids. Th ou san d s o f kids, brought in hy
the bus lo ads.

We got back to the farm around mid night.
T he game park sure made the w ho le trip
worthw hile. For Six Flags, if it was across
the street. a nd fre e , I wo u ldn ' t bo the r
gOlOg.

Whe n I was a kid we li ved across the
street from the Wash ingto n Zoo , so I spe nt
a lot of time gelling 10 know the animals
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Unless you've been so totally suckered
into be lieving in the importance of immu
nizat ion shots that you haven 't read the
Walene James book, Immunization . The Re
ality Behind the Myth, which I' ve bo th re o
viewed in my editorial and included in my
guide to "Books you' re crazy if you don 't
read," you r nex t step is to ask what you have
to do to avoid having your child ren (or
grandchildren) give n shots which do litt le
good at best and can do serious perm anent
damage or kill them at the worst.

Before you decide that Wayne's off his
rocker again, wh ich is the usual explanation
when what I report is in disagreement with
what you 've been taught to be lieve by our
school system and the med ia, do me the
courtesy of doing your homework. My goal
is to learn what I can in order to he lp you
live a better life. Unfortunately, much of
what I've learned is against commonly held
beliefs.

EVERY ISSUE OF
73 Amateur Radio Toda
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Contlnm"d on page 44

and birds du ring the year we lived there ,
zooming around on my bicycle. Imagine
being abl e to go to the zoo every day, if you
want!
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NEUER SRY DIE
Con tinued from page 43

You don ' , have to ha ve your children in
oculated. You don', !III I'I' to he inocula ted
yourself. And you don ', have to become a
membe r of Green's Religious Cult to avoid
shots. Yes. I know all abou r rhe school rules
that requi re all kids to have shots . But what
I know that you don', b thai you don', have
to obey those rules. You do n", e ven have to
acce pt shots in the militar y or for foreig n
travel.

For sdUJo ls. all you ha ve to do is supply
a release fo rm which req uests an exe mption
from medical vaccines for your c hild be
cause it violates the free exerc ise of your

Photo B , Giraffic ptlr/i..
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sincerely and consciously held beliefs- and
Ihal you assume full responsibility for your
child's neanb. rhus releasi ng the school from
same.

The re' s a hoo klet that co vers the subject
thoroughly, explain ing wha t to do (and what
not 10 do-like try 10 explain , argue or rea
son with sc hool or other publ ic officia ls).
It's Imm u niza t io n Esemprton » from
Dorrance Publi shing , 643 Sm ithfield 51. ,
Pittsburgh PA 15222. T he 34-pager is II ,
incl ud ing sth. ISBN 0-8059 -33 19-0.

Remember Miss America a cou ple years
ag o? She was made sto ne deaf by immuni
zatio n shots. Othe r childre n are killed (a re 
grett able , bu t acceptable lo ss to the trill io n
and a half dollar medical industry), o r come

do wn with polio . I know th at the major
health problems o f my life started soon af
ter gett ing my childhood shots.

1"0 , I' m not se ll ing the hook. I probabl y
should, j ust 10 make it easier for you. but
then I' d get the us ual " Wayne 's just inter
e s ted in maki ng mon e y" c ra pol a from
people who hav e been too dumbed down by
the system to think for themse lves.

Wa te r

Are you and your fami ly still dr inking tap
water in spi te of my edi torials? A recent
ne wspape r article sent in hy a reader po inted
out that the sodium fluo ride our gove rn ment
i.. putt ing in our water supplies and which
we al so get in some too thpastes can dam
age Ihe cent ra l nervous syste m. "Th is dam
age can cause moto r dysfunction. IQ deficits
and learning di sabilities. Harvard Medical
Sc hool cl aims the po ison can acc um ulate in
the brain tissues. Researchers have cl aimed
for years that fluoride is l inked to bone can
cer, hip frac tures in the elderly, and in tooth
decay:'

Arc you di stilli ng: the wate r you drink
ye t? I sure am! It's not a big dea l to purify
the relati vely small amount of water yo u
drink- a gallon or two a day per person.
My lates t Damark catalog list s the Gene sis
d istiller a t $ 1SO (800-8 27·6767) .

And what do you think the long-term ef
fec ts of the c hlori ne they're using to k ill
ge rms in your water are doing to you r body
and mind? Chlorine is a poison. Are you
re all y s t ill dri nk in g th a t s tuff? Do yo u
have some kind of a death wish ? Hcy, there
arc easie r ways to get o ut of a lo usy job
than slo w ly poi son ing yo urse lf (and your
fam ily ).

Then there's thc coppe r fro m your pipes
and lead fro m the solder joini ng: the pi pes,
and so on. l'Oo wonder you 're gell ing stck.
feel so tired and can' t th ink as we ll as yo u
used to.

FCC News

There's a move afoot to make it easier for
traveling hams to ope ra te in the countries
they're vi si t ing, and for fo rei gne rs to oper
ate here . Right now we have to apply for
operating permits fo r every country we visi t,
whic h takes time and mo ney. Ha ving oper
ated from over 60 countries so far, I can at
te st to the fru s tr a ti o n s in vo l ve d - t he
paperwork, the weeks it o fte n takes, and the
license fees.

When the agree ments arc all signed I'll
le i you know so you can lake an lIT and
maybe an H F portable the next ti me you' re
tra vel ing . I' ll al so let you know what coun
trie s are parti es to the ag reements, but it
docs look as if it 's going 10 incl ude most of
Europe and the Americas.
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FAX314-861 -9109
www.kepro.com

3640 Scarlet Oak Blvd.
800-325-3878

Kepro Circuit Systems, Inc,
314-861-0364 in S1. Louis

.e-keprce worldnet.att.net

~~~- With Keprol
To make your own prototype printed circuit boards, call

Kepro - for your FREE "How to Make a Printed Circuit
Board" booklet. For our catalog of products and
services, or our easy step-by-step "How To" booklet, call:

800-325-3878

New Tri F iel~ Broadband Meter combines a broadband field strength
meter With an AC magnetic & electric field meter in a single package
RF field slrength setting (vertical, 10-1000 VIm @ 100 KHz -2,5 GHz ) is
ideal for making r ear-sec transmitter measurements, finding RFI on a
line, testing leaky microwave ovens Of finding hidden surveillance "bugs' .
AC magnetic setting (0,2 -100 milhgauss @60 Hz, range 50 Hz -100
KHz, full a-axe magnitude) tests for magnetic interference (a sometimes
nasty but difficult-to-pln-down problem with sensitive equipment). tells you
which of several lines is carrying AC or pulsed current, finds underground
power lines, tells you if a power supply or transformer is "on", without
contact AC electric field setting (0.5 . 100 KVlm@60Hz, range 50 Hz
. 100 KHz) tells you which line is 'nor vs. "neutral", finds AC wiring in walls ,
and determines whether equipment is properly grounded.

ELECTROMAGNETIC MEASURING TOOL

Includes standard a-von battery, 1 year warranty Price $170 includes
delivery in US . c anaoa AlsO available: low cost digital DC magnetic &
etectrostatic field meters, air ion counters. Call for free cata log.
All meters made in USA by Alphalab. tnc. 11280 South 300 West I
SALT LAKE CITY UT 84101 . Tel 800-769-3754 or 801-487-9492.
Major credit cards accepted.

7k 1ti8ad.t1a4 - N6WPA
Losing your source ofpower?

Have your old case refitted with NEW cells and Save!
Convert your pack to NiMH!

Same size pack - HIGHER capacity!
*Handhelds *LapTops *Commercial Radios *Camcorders

*Portable Scanners *Test Equipment *Power Tools
*Any Special Application

NEW replacement packs & Individual cells also available!
C!!C Call for a price list! ~

17052 Alameda Drive Perris, CA 92570 fiiiI
III (909) 789-0830 FAX (909) 789-4895 tI!b.JWhen I sec a senator or congressman on

TV telling us th at campaign contri butions
don ' t in any way influe nce his actions or
votes, why am I reminded of the lineup of
tobacco executives swearing in that con
gressional hearing that tobacco is not ad
di ctive and does not cause sickness and
death?

This is what came to mind as I read Ar
ticle II, Section 4 of our Constitution. "The
President" Vice President and all civil Of
ficers of the United States, shall be removed
from Office on Impeachment for, and Con
viction of, Treason, Bribery, or other High
Crimes and Misdemeanors," Bribe ry?

If it isn't for the purpose of bribery, what
is the purpose of indiv iduals an d corpora
tions "donating" mi llions of do llars for reo
election campaigns? Corporations are no t
known for throwing away money. They in
vest it

I plead guilty myself. In Ihe past I've do"
nated $ 100 or so 10 election campaigns and
I've recommended you do the same thing.
And what did I expect in return? Quid pro
quo? I expected 10 be able to get my sena
tor or represe ntative on the phone when I
had a concern. I wasn' t donating my money
to be a good guy and he lp another good guy
ge t elcctcd-c-I had the expectation of my

Liar Liar

While on the topic of traveling, I've been
amazed at how few people are using credit
cards to pay for my book lets and for sub
scriptions to 73 and Cold Fusion. If you
have a business you've got to be reall y dumb
nut to ge t an airline credit card and rack up
free Flying miles as you pay for as many
business expe nses as you can with the card.
Plus your groceries, gas , and so on. Sherry
and I have had Cont ine ntal Airlines cards
for years now and we've been able to fly
first cl ass to Europe once or twice a year
just on the free mi les. Who says it's expen
sive to travel? Only if you're nOI laking
advantage of the opportunities .

We both like Conti nental Airl ines. Yeah,
they had some pro blem s when th e y got
started, but they go almost anywhe re we
wan t, and have given us no hassles, When
we were doing more trave ling we use d to
buy yearly (senior) passes on Continental
(and Eas tern before that) which allowed us
to travel once a week anywhere in the coun
try. That brought down my traveling cost to
aro und $50 a flight! In the last year or so
I've been so busy that I haven' t had enough
time to tra vel, so we 've skipped getting the
yearly passes,

Continental has done a nice job for us,
with on-time departures and arrivals, no lost
luggage, an d decent meals.

Continued on paqe 56 CIRCLE 341 ON REAOER SERVICE CA RD
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"If an emergency vehicle is using its
siren, I want to be able to hear it!"

Number 46 on your Fefldb8c1l card

ON THE Go
Mobile, Portable and Emergency Operation

Sieve Nowak KE8YN/5
15475 Summerwood Avenue
Baton Rouge LA 70817

Ultra-basic mobile
operations

Ido a 101 of traveling in my joh.
and getting in a lillie radio time
helps pa,~ the time and make the
miles go faster, A five-hour drive
on the interstate will pas~ much
easier if I can talk with a few folks
on the way. Since I o ften ,,00 up
using rentalcars. a handic-Ialldc is
the radio of choice much of the
time.

What do you reed to operat e
comfortabl y on zrn or 440MHz
when on the go'! Oeviously you

need a radio. hullike many aspect s
of this hobby. it's 1m.- peripheral s
which make the sys te m work
tener and much more fun.

11Je first and most important item
is a reasonable antenna. Po r an an
tcnna.tbcrc are several choices. The

rubber ducky type of a11lCI1 11 <l may
he fine for usc <11 the harnfcst. hut is
pretty impractical for usc in the car;
Not only is the short Flexible an
tenna marginal to begin with. hut
the auto body acts as a pretty cffcc
rive radio frequency shie ld. Some
people like the d ips which allow
you 10 mount the rubber ducky an
tenna so that it is outside the win
dow. While this does eliminate
rnuch of the shielding. it is still only
a rubberducky, For uSC" in the car, I
prefer a magnet ic-mount quarter
wave antenna. If you remove the

"'"""" liOO-274-7.lH ' .... N)\·"~HMJ:\S . F...X
NlJ-'I24·8(1). tJt "" ' 'J'Jor ''''''' 01'1 Jl"I" U
for ordni"l i.f,..",.ti<",

O ne-Hour CW COUrM'. How
anyone can pass the 5 wpm code
test with less than one hour of
study. This also explains the sim
plest system for learning Ihe code
at 13- and 2o-per e\'CT discov
ered. Or. do it Ihe old fashioned
(ARRL) hard way and suffer.
Your choice.
Pure Snve r Wire for making
those miracle silver colloids.
Two 3~ lenglhs of #10 99.999
pure eilver wire SIS. Should last
for years.
Biod t"dr ifi er H;'lIldllook.Bad..
ground. circuits. uses. elc. S10.

excess us this will fonn acoil which
the antenna designer did IlOI include
in his or her calculations.

Forusc outside the vehicle, I like
to take e ither a Flex ible quarter
wave. which mounts on the handic
t alki e . or el se a tele scoping
five-e ighths wave. Sometimes the
nearest repealer is located quite a
distance from the hotel where I plan
to stay. and the robber ducky isn' t
enough.A J-pole made from a sec
tion of television twinlead is also
useful.especially if you' regoing to
be at one locaron for a while. The
J-pole can be hung from the cur
tain rod in the hotel room with a

small hook or string. It also has the
edvamege of lleing able to be rolled
up into a very small package.

Poweris always a considcratK>n,
of course. When traveling. I tend
to U!'>C the IIT s battery packs, and
recharge them in the evening. A
spare battery pack is important. as
is the charger. Although I have a

rapid charger. when I travel I only
take the trickle charger. Most of
these are Ihe "wall wart" variety,
which incorporates a plastic box
containing the transformer that
plugs directly into the wall. If
you're traveling and don't use han.l
sided luggage, there is always the
risk of the plug gcuing bent during
baggage handl ing. One way to pre
vent this is to use the type of recep
tacle found on extension cords as a
plug cover. CUI the wire llush with
the receptacle, then plug thecharger
into the receptacle.

I have also had handle-talkies
which had drop-in power units that
could fit over the glove compart
mentdoor.These not only powered
the rig,butalsocoukl trickle-charge
the baucry pack.They usually plug
into the cigarette lighter and some
even have a small light to illumi
nate the face- of the handle-talkie.
Obvkxrsly,a hand-held microphone
is important if using this type of
power supply.

In the car, unless you're using a
dmp-in charger, it's easy to usc the
!-ITasa microphone,butsmallunits
have incredibly small speakers. At
highway speeds. the sound is ter
rible. A small external speaker can

often he found for less than S10 and
will make operating much easier.
While I someti mesusc headphones
with an attached microphone for
portable operation. I prefer using
the external speaker in the car. In
some states. wearing headphone s
while driving is illegal. In any case,
if an emergency vehicle is using its
siren. I want to be able to hear it
or arty other traffic hazard for that
mailer.

Finally. for VHF aOO UHF 0p

crauons. you will need to know
which frequencies are available at
different locations. The repeater
directories have come a long way
in the past few years. and each type
has its advantages and disadvan
tages. Tbe enastype of directory is
easier to usc. particularly if you're
not familiar with the area On the
other hand. I"ve run across areas
where some repeaters were omit
ted. Tbc pocket-sized directory is
more complete and has addit ional

information about the repeater
capahlhtics.

I tend to write repeater frc qucn

d es on the map I plan 10 usc. If it's
an urea I pass through frequently, I
may highlight my favorite, but I
leave the others listed. You never
know when you may need direc
tionsorassistance,and the preferred
repeater isn' t working, or no one
responds. My favor ite maps for
these purposes arc theones the auto
d ub uses. which arc bound into a
small hooklet for a specific route.
Narurally, l tend to program appro
priate frequencies into my HF's
memory, but if I want to make a
contact in a hurry. the map helps
me decide which frequencies I
want.

Some of the ideas in thi s
month's col umn may be useful ,
nor only to the traveler. but also
to those who are new ttl the hobby

and are gelling started on 2m or
440~Hz. For many of us. the
handie-talkie was our first rig. and
finances (or spouses) may toler
ate the purchase of one radio. but
balk at purchasing two or three.
Hopefully there may be an idea
or two here which will help you
get a successful start. Ea



SPEC I HL EUENTS

Listings are free 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, j f you want it to appear in
the November issue. we should receive it by August 31.
Provide a clear. concise summary of the essential details
about your Special Event.

AUG 10

ST, CLOUD, MN Hamtest '97 will
celebrate the 75th Anniversary of
the St. Cloud ARC, beginning with
a banquet on Aug. 9th at 7 p.m. Call
(320) 251-8008 for reservatiOns and
inlorma lion . Sun . morning at
Whilney Senior Center, there will be
VE tesnnq at 10 a.m. A swap meet
will be held 8 a.m.- 2 p.m. Call the
nu mb er given above for ta ble
reservations . Talk-in on 147.0t5 or
t46.94.

TACOMA, WA The Radio Club of
Tacoma flea market will be held at
the Charles Wright Academy, 7723
Chambers Creek Road West,
starting at 9 a.m. Adm. is $4 with
tz-veer-crcs and under free.
Overnight RVs $2 lor self-contained.
Friday night only. Commercial
vendors contact Alan al (206) 840
494 7. For general info, contact Bifl
a t (206) 5 84- 108 6; E-ma il:
(BShimmin @CompuServe.com].
Power is limiled: first-come, urst
served . Talk-in on 147.28(. ). Mail
reservation payments to Radio Club
of Tacoma. Box 11188, Tacoma WA
984 11.

BARABOO, WI The l si annual
Circus City Swaplest will be held at
the Sauk County Fa irgrou nds 7
a.m-ocon. rain or shine. Tailgate
sales. Free parking. Admission $5
at the gate, $4 in advance. Tables
$5 for 8 It. (includes one admission).
Elect r. available . Fo r advance
tickets and tables, contact Yellow
Thunder ARC, 1120 City View Rd.,
Baraboo W/ 53913. Check the Web
site at (http :// www. thelorax.com!
_sschulze!hamfest.htm).

and inlo on 145.39(-)MH z and
28.39OMHz. Deadline for advance
tickets is July 15th. Make checks!
MO payable to Portage ARC and
mail to them at 9971 Diagonal Rd.,
Mantua OH 44255.

AUG 9

AUG9 &10

PORT HURON, MI VE sessions will
be held 8 a .m .-1 p .m . by the
Eastern Michigan ARC at S1. Clai r
County Communi ty College, in
conjunction with their annual Swap
Meel. QRP and OX forums and a
QRP demo will also be featured.
Adm. $3 in advance, $4 at the door.
Talk-in on 147 .3 and 146 .52 .
Contact Bob Hebert KBBWMW or
Frank Forsyth W8XI at P.O. Box
611230, Port HUrrJfl MI48061- 1230;
or E-mail to {kbBwmw@juno.com).

RANOOLPH,OH The Portage ARC sn CKN EY, lL The DuPage ARC's
Amateur Rad io an d Compute r Hamfest Computer Show will be
Hamfair '97 will be held 8 a.m.-4 held 8 a.m.- 2 p.m. at Hawthorne
p.m. at Portage County Fairgrounds, Race Course, 3500 South Cicero
in Randolph (State Rt. 44. 4 miles Ave., Stickney IL. All dealers will be
south o f 1-76) . u nnmuec free in one air-condItioned exhibit hall.
parking. Admission is $4 in advance, Commercial setcc is Sat., 3 p.m.-6
55atthe gate.lndoor tables$10ea., p.m.; Sun., commercial and Ilea
Ilea ma rket spaces $3 ea . For market setup at 6 a.m. Outdoor flea
reservations, tickets, or info, contact market spaces are l ree. All indoor
Joanne Solak KJ30 at (330) 274- space must be reserved. Advance
8240 . WAS-DXCC card checking tickets $4. $5 at the gate. Children
will be featured, and ARRL otlicials under 12 admitted free. Handicap
will be available. Mobile check-in accessible. Talk·in on 145.250MHz.
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.com). A flyer and vendor's table
form can be downloaded l rom (http:!
fK.ww.w3iC.comtlneVsvafClflamfest).
VE exams will be give n by the
Moun tain ARC Teams at Cooley
School, across from the Hamfest.
Walk-ins are we lcome. Register
7:30 a.m.---8:30 a.m. No exam fees .
For more inlo on exams, contact Leo
Patterson KOBE, (304) 289-3576; E
mail: (68154840mcimail.com]; or
call Gay Rembold W3DFW at (301)
724-0674. Talk-in on 146 .22/ .82
W4RKC.

PEOTONE, IL The 63rd Annual
Hamtesters Hamfest will be held 6
a .m .-3 p.m. at Will County
Fairgrounds (I-57 exit 327 East) in
Peotone. Sat . setup 3 p.m.-t t p.m.
Free overnight parking. Secured
building. Main exhibition hall opens
at 8 a.m . Flea Marke t elect ric
hookup lee is 510. Electricity will
cost $10 for 4 table s o r less ;
electricity is free lor more than 4
tables. One free ticket per vendor;
all others. $4 in advance, $5 at the
gate. For reservations, etc., contact
Dave Brasel NF9N, 6933 W. 1I 0th
sc. Worth IL 60482.

MARSHFIELD, WI The Marshfield
Area ARS will host their 6th annual
Potluck Picnic and Swaplest at
Wildwood Park , Ma rsh lield WI,
start ing around 11 a.m. All are
welcome. Talk- in on 147.180 .
Contact Guy A. Boucher KF9XX,
107 West Third Sr. , Marshfield WI
54449. Tel. (715) 384-4323. Packet:
/KF9XX@ W9IHW. WI. USA.NA). E
mail: [guyboucher@ tznet.com].

AUG 2&3

J ACKSONVILL E, FL The 1997
ARRL Nationa l ConventiOn will be
hetd at the Osborn conveonon
Center in Jacksonville. Open to the
public Sat., 9 a.m.- 5 p.rn.: Sun., 9
a.m.-3 p.m. The Greater Jackson
ville Amateur Radio & Computer
Show will host the event. Free
parking in the main convention
center parking 101. Setup 1 p.m.-6
p.m. Fri., Aug. tst. Upgrade VE
exams will be offered at 9 a.m. on
Sun. at the convention site. A wide
variety of programs and torums will
be presented by ARRL statl and
noted authorities of national stature.
Banquet at 7 p.m. Sat. at the HQ
hotel, the Jacksonville DMNt. A
special rate of $69 per night is
ava ilable to those mentioning the
convention. Phone (904) 355-6664
or 1-8()().843-6664 for reservations.
Reg. lor the entire weekend is only
$8 , which includes parking in the
main lot. For more info, visit the Web
site at {http://users.southeast.neV
- jrmoore/hamfest. f1tml] , or write
GreaterJacksonville HamfestAssn.,
P.O. Box 27033, Jacksonville FL
32205. For swap table reservations ,
contact Karl Hassler N4DHG, 2767
Scott Circle, Jacksonville FL 32223,
or phone (904) 268-2302. Tables are
$25 ea . fo r the weekend . For
commercial exhibitor space, contact
Vern Ferris KB4 VPU, 356 Aries Dr.,
Orange Park FL 32073, tel. (904)
272·7250.

AUG 3

BERRYVILLE, VA The 47th Annual
Winchester Hamfest and Computer
Show will be presented by the
Shenandoah ValleyARC, starting at
6 a.m. at the Clarke Counly Ruritan
Fairgrounds in Berryville. General
adm. $5, children under 16 admitted
free. 'ranqatere. additional $7 per
space . Commercial and indoor
tables by reservation; contact trv
Barb W4DHU, RI. 3 Box 5385,
Berryville VA 226 11. Tel. (540) 955
1745; E-mail: (ibarb@ visuallink

on the Web at /http://www. partup
.com/mainstr/chamberlhome.htmlj.

HOUGHTON, MI The 1997 Up
per Penin sula Amateur Radio
Convention, better known as the
U.P. Harntest. will be held at the City
01 Houghton's Dee Stadium facility.
located on the downtown waterfront.
Doors open 10 the public at 9 a.m.
EDT. Vendors and persons selling
equipmen t wi ll have main 1I00 r
access beginning at 7 a.m. EDT.
Friday eve . access will also be
ava ilable. alth ou gh overnight
storage will be at owner's risk. AC
power by previous arrangement
only. Tables are S6/full table, $4lhatf
table . Contact Rola nd Burgan
KBBXI, (906) 482·2403; E-mail:
/rburgan @up.net], Packet: {KB8XI
@W8 YY.It UPMI.MI. US.NAj. For
lodging/camping/boa ting in fo,
contact Keweenaw Chamber of
Commerce at 1-800-338·7982, or

COLUMBUS, OH The Voice 01
Aladdin ARC will host the 71h Annual
Columbus Hamlest from 8 a.m-s
p.m. at the Aladdin Shrine Facility,
3850 Stelzer Rd. From 1-270, exit
we onto Morse Rd., go 1/4 mi. to
Stelzer Rd., turn south . Vendor
setup f rom 6 :30-8 a .m . Free
parking. Commercial exhibits. flea
market. refreshments, door prizes.
free seminars. VE exams. register
at 9:30. Adm. $5 adults, children
under 121ree. Indoor 6·1t. tables. $8;
outdoor spaces , $3. 'ran-rn on
147.84(-). For lurther info. contact
Jim Morton KB8KPJ. 6070 Nonhgap
Dr., Columbus OH 43229-1945; lei.
(614) 846-7790 eves only.

AUG 2

CARLINVILLE, IL Computer Fairl
Hamlest '97 will be held by the
Macoupin County ARC. mc.. at the
Moose l odge in Carlinville. New
location: take 1-55 exit 60. follow
signs 5 blockS west of the square
on RI. l OB, lum left onAnoo Ad.and
watch fOf signs.Gale time is 7 a.m.
noon. Setup is at 6 a.m. Adm . $3.
For general and vendor inquiries,
call Tim Jones, (2 17) 627-2355.
There will be VE exams for all
classes:pre-regislration is required.
Call Bill Ogle NOAp, (2 17) 854 
8261. Talk-in on 146.821.22.



ENGLEWOOD, NJ The EngleWOOd
ARA. Inc .• invites all amateurs the

AUG 16. 17 & 18

SPECIAL EVENT
STATIONS

KBOVIK at (3 19)556-3050: orJerry
Ehlers NONLU al (319) 583- 1016.
Write to G.R.A.R,C., P O. Box 546,
Dubuque IA 52004'()546.

AUG 16

OSHKOSH. WI Members of the Fox
Cities ARC will operate W92L from
the Experimental Aircraft Assn. Fly
In and Convention in Oshkosh.
Operations will be on the General
phone portions of the HF bands . as
well as RTTY and CW, as conditions
and operators permit. The club will
also be giving -cn grounds"
convention information (no ost.s
please) on 146.520 simplex. Proper
aSl and SAS E only, to Wayne
Pennings WD9FW , 913 N. Mason
sr.. Appleton WI 54914 USA for a
specar a' x 10" picture certificate.

AUSTIN. MANITOBA, CAN ADA
The Mani toba Amateu r Radi o
Museum will host its 3rd Annual
Ham Fest on the grounds of the
Manitoba Agricultural Museum in
Austin. For details write to Manitoba
Amateur Radio Museum Inc., 25
Oueens Crescent. Bra ndon.
Manitoba , Canada R7B lG l .

LOUISVillE, KY The Grea ter
l ouisvi lle HamfesVARAl KY State
Conv ention will be held at the
Kentucky Fair & Exposit ion Center.
all indoors. Tickets $8 for both days,
Su nday $5 at the door. Send
advanced ticket registration with an
SASE. Mail requests for tickets and
info to P.O. Box 34444 -0, Louisville
K Y 4 0232 -4444 . Co mmercial
vendors call (812) 948-0037 or (812)
282·7007. For flea market spaces
call (8 12) 282·4898 or (502) 935·
7197. Check the Web page at {http:!
iWww. mepoinl.nef/-GLHAI}.

SEP 6-7

AUG 1. 2 & 3

TAMA, IA The Tama ARS wi ll
operate WD0GAT 15002- 23002
Aug. 16th. to celebrate the 100th
Anniversary of l ennox Manutac
turi ng. Opera tion will be in Ihe
General 80-15 meter phone. Novice
10 meier phone. and 2 meters. For
a certificate, send your est, and a
9" x 12" SASE to TARSrWDOGAT,
P. O. Box 94. Montour IA 50173
USA.

AUG31

YONKERS . NY A Hamlesll
Computerfest will be sponsored by
the Yonkers ARC at the Yonkers
Municipal Parking Garage on Main
St . in Yonkers. Buyers: 9 a.m.-3
p .m ., sellers ; 7:30 a.m . No VE
exams. Pre-reg . $1 0 per space. AC
power available with pre-reg . $14 et
the OOOr. Buyers: $5; XYl. vt. and
kids under 12 free. Make checks
payable 10 the Yonkers Amateu r
Radio Club, and mail to Y.A.R.C.,
PO. 80x 378. Centuck Sta., Yonkers
NY t071D-0378.

DUBUQUE, IA The Great River
ARC , Iowa An tique RC and
Historical Society. and the Tri-State
Computer Users Group will sponsor
a HamfesVRad iofest/Computer
Expo August 31st. 8 a.m.-2 p.m. at
the Dubuque County Fairgrounds
o n Old Highwa y Rd ., west of
Dubuque . Featu res inc lude free
parking. dealers . flea market ,
tailgating. and VE exams at 10 a.m.
Adm. is $3 in advance. 55 at the
door; 12 and under admitted free. 8
ft. tables are $8. Talk-in on 147.841
.24. Contact Loren Heber NOYHZ
al (3 19) 556·5 755: Jerry Lange

AUG 24

ADAMS , iotA The Northern
Berkshire ARC will hold their Annual
Flea Market at Adams Agric ultural
Fair Grounds. beginning at 8 a.m.
Setup for vendors is at 7 a.m .
Vendo r co ntact is Joel Mille r
N1WCF, (413) 442-2653. Talk-in will
beon 146.910, the Mt.Greylock rptr,
Prices are S6 for vendors. inclUding
one adm.; S3 for shoppers with adm.
for the first person; and $1 for each
add itio nal person . Pre -reg . for
vendors secures a table, if needed.
Tables will be available on a first
come. first-served basis the day of
the even t.

North). Follow the signs. This is a
lamity event with pcmc, camping,
and fishing. Gales open for campers
Fri. at2 p.m. Camping and/or selling
lee is $10 per night (oo double fees).
Advance, paid res ervations are
required for camping . Bring your
own tables or tailgate. Talk-in on the
146.82 rptr. The Colorado Lions
Camp is in charge of refreshm ents
and no oth er tood sales are
permitted. Pot luck dinner around
the campfire Sal. night al 5 p.m.
Contact MARC, P.O. Box 10 12,
Woodland Park CO 80866-1012; or
call DonAAONWat (719) 687·3692.
Remember, this event is being held
in Colorado High Country, so come
prepared for the weather.

AUG 23

AUG 17

AUG 23-24

BRIDGEWATER. NJ The Somerset
County ARS Inc. Annu al Hamfest
will be held at the Somerset County
4H center on Milltown Rd., just off
Roule 202, 8 a.rn.vt p.m. Setup is
at e a.m. Talk-in on 448.175 (-5) pi
141.3,147.1 35(+.6) pi 151.4 . Call
Pat N2COM. (908) 873-3394. or
write to SCARS. P. O. 8 0x 742.
Manville NJ 08835.

outdoor tailgating 55 , Indoor flea
market tables 510 per table, dealer
tables $20 ea. (plus 520 for erectr.j.
Make Checks payable to. and mail
an SASE to RVARC. P.O. 80x 2002.
Roanoke VA 24009. Dealers and
inside flea market contact Claude
KE4UVO. (540) 774- 8971. Of

[ke4uvo @inlrlink.comj. All others
contact Terry AE4EW, (540) 890
6782 or (ae4ew@ix.nelcom.com/.
Talk-in on 146,985(-).

CAM B RIDGE. iotA A tai lgate
eiectrcece. computer and amateur
radio Flea Ma rket will be held
Sunday. Aug . 171h. 9 a.m.- 2 p.m.
at Albany and Main Sts., Cambridge
MA. Ad m. 54 . Free oil -stree t
parki ng . Tailgate room for 600
sellers ; 59 per space in advance.
$10 per space at the gate . Includes
admission . Setup at 7 a .m. For
space reservations and further info,
call (61 7) 253-3776. Mail advance
reservauons before the 5th to
W1GSt. Po. Box 397082 MIT BR.,
cambridge MA 02139-7082. Talk·in
on 146.52 and 449.725/444.725 - pl
2A W 1XM rptr. Sponsored by the
MIT geoo Society and the HarvardIWireless Club.

PAULDING. OH Th e Paulding
County AR Group. Inc. will hold their
7th Annual Hamfest at the Paulding
County Fairgrounds on Fairgrounds
Road. Free camping. Young hams
under 12 admitted free wilh one
adult. Setup at 6 a.m. Inside table
$8. inc ludes o ne ga te; outside
spaces , $5, includes one gale.
General Adm. $3. Additionallables
55. Contact Hamfest Chairperson.
Jerry KBBMAF, PCARG Inc.• 10392
SR 500. Paulding OH 45879. Tel.
(419) 399-4507 or E-mail: [jlrhod
tJBright.netj. Talk-in on 146 46/.46
simplex or 146.865J.285 rpfr.

AUG 16

AUG 14 & 28

RO ANOKE, VA A Hamfesll
Computer Show will be held by the
Roanoke Valley ARC. Sal .• Aug.
16th, 9 em-s p.m. at the Elhibil
Hall . Roanoke Civic Cente r.
Roanoke VA. Setup at 6 a.m. wrth
help available . Features include WOODLA ND PARK, CO The
equip. dealers. free foru ms. two Mountain AR C will ho ld its 161h
walk-in VEC exam sessions. and an Annual Campfest at the Colorado
indoor/outdoor flea market. Adm. is Lions campgrounds (4.5 miles north
$5 at the door or in adv ance , of Wood land Pa rk, on Hwy. 67
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L ON GVI EW, WA The lower
Columbia Radio Assn. (W7DG ) will
sponsor its 6th Annual Ham Radio,
Computer & Electronic Equip. Swap
meet, 9 a.m.-3 o.m. at the Cowlitz
County Fairgrounds in l ongview.
Adm . $3. Swap tables are $12
befo re Aug . 2nd , $15 alter.
Com mercial tables $15 . Free
parking. overnight RV parking on ne
fa irgrou nds for 510. electrical
hookup available. Vendor setup Fri.•
5 p.m.-9 p.m.: Sat., 6 a .m.-8:45
a.m. Talk·in on 147.26(+). pl 114.8.
Take exit 36 or 39 off interstate 5
and follow the signs west lor the
county fairgrounds. MI. St. Helens
and the Oregon coast are nearby.
For more into. wrue to LCARA Swap
Mee', P.O. Box 906, Longview WA
98632; or call Bo b KB 7ADo,
evenings. al (360) 425·6076. Or E·
mail 10 IKB7ADO @aoJ.com/.

BURFORD, ONTARIO. CANADA
The Brantford ARC Flea Markel will
be held at Burford Fairgrounds on
Hwy 53, 15 km west of arenttord. 9
a.m. to ? Adm. $5. children under
12 free. Vendor setup 7:30 e.m.. $8
per table . Tailgat ers $4 . Fre e
parking. Talk-in on VE3TC R
147.1 50(+). For table reservanons
contact Richard La Rose VE3RLX,
153 Dunsdon St.. Brantlord Onto
N3R 6N3: (519) 752-2437. Pack
et: VE3RLX @VA3SME: E·mail:
[rlaroseObfree.on.ca/. Or wnte 10
Brentford ARC, P.O. 80x 25036,
Brantford. Ont.• Canada N3T 6K5.

FT. WORTH, TX VE Exams by the
Lockheed ARC and the Kilocycle
Club of FI. Worth will be held tor all
classes at the Lockheed s ec. Area
Facility, 2400 Bryant Irvin Rd., FI.
Worth, at z p.m. For details call Ted
Richard AB50 U a' (8 17)293·6745.
G.R.O.l. testing by appointment
only.

For advance tickets. send check
payable to DARC. and send with a
bus iness -size SASE 10 DARC
Hamlest '9 7, 751 1 Walnut Ave.•
WoodrKJge IL 6051 7.



Barter 'n' Buy
Turn your old ham and computer gear into cash now. Sure, you can
wa it for a hamfest to try and dump it, but you know you'll get a far
more realis tic price if you ha ve it out where 100,000 active ham po
ten tial buyers can see it, rather than the few hundred local hams who
come by a flea market table . Check your attic, garage, cellar and
closet shelves and get cash for your ham and computer gear before
it's too old to se ll. You know you're not going to use it again, so why
leave it for your widow to throw out? That stu ff isn't getting any
youngerl
Th e 73 Flea Market, Barter 'n' Buy, costs you peanuts (almost)
comes to 35 cents a word for individual (noncommercial! ) ads and
$1.00 a word for commercial ads . Don't plan on telli ng a long story,
Use abb reviations, cram it in . But be honest. There are plenty of
hams who love to fix things, so if it doesn't work , say so.
Make your list, count the words, including your call , address and phone
number. Include a check or your credit card number and expiration. If
you're placing a commercial ad, include an addi tional phone number,
separate from your ad .
Th is is a monthly maqazine, not a daily newspaper, so figure a couple
months before the action starts; then be prepared. If you get too many
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 st ill
works right and maybe you can help make a ham newcomer or re
tired old timer happy with that rig you're not using now. Or you might
get busy on your computer and put togethe r a list of small gear/parts
to send to those interested?

Scnd your ads and payment to: 73 Magazine, Bar ter ' n ' B uy.

70 Rt. 2021\, I'cterborough Nil 0345H and get set for the phone
calls. The deadl ine for the November 1997 classi fied ad section i s

September 12th, 1997,

• • •

What better way
to do something

nice for yourself or
your ham friend
than get a sub
scription to 73

Magazine the ham
magazine that

hams rea
cover-to-cover?

Call 800-274-7373

means
"best
regards"

No, this way .. .

Number 49 on your Feedtulck card

UPDRTES

Wanna talk to a real
person?

At the end of " Bui ld the M ag
Glass," o n page 2 3 of June' s

73, the telephone number for or

dering Neodymium i ro n-boron

magnets from M arl in P. Jones

and Associate s i s actually their
PAX /automated orderi ng num

ber. If you want to interface wit h

a human face, call : (800) 652 

6733 G!

Readers of Joe Modi's "Hom
ing In" column in July may have
no t iced an anomaly, H er e is

Photo A.

ASTRON powe r supply, nrano.new wi
warranty. AS20M $99, RS35M $1 45,
RS50M $209. RS70M $249. Call for
other models. (81 8) 286-011 8,

BNB411
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Audio Equipment wanted, 1930's ·
1960's. Tube-type amplifiers, large or
small speakers, mixers, microphones,
tot es, parts, etc. Especially Western
Electric, Jensen, Marantz, McintOSh,
J,B.L., etc. 1-800-251·5454, BNB202

HEATH COMPANY is selling photo
copies 01most Heathkit manuals, Only
authorized source for copyright manu
als. Phona: (616) 925- 5899. 8·4 ET.

BNB964

CLASSIC RADIOS, RadiOFinder web
list revised weekly: [www.rad iofinder
.com]TEUFAX(313) 454·1890; [finder
eracouooer.ccmj. BNB700

BREAK THE CODE BARRIER: Asell
hypnosis tape thai allows you to learn
or increase code speed easily and
quickry. To order send $14.95 -+ $3.00
S&H 10 Or. Hal Goodman , P,O. Box
184, EastportME04631 . For more info,
send SASE or [hllp:l/www. nemaine
convwauwrvmcrse.ntmj. BNB2031

AUG 31

ship with mankind. Operation will be
on 7330 , 14280, 21380 and
28580MHz. Certificates will be
available. Send name and address to
OSL to Ed Gann N4HID, 445 Elrod
Rd.• Bowling Green KY 42104 USA.

RF TRANSISTORS TUBES 2SC2879,
2SC19 71, 2SC19 72, MRF247,
MRF455, MB8719, 2SC1307,
2SC2029 . MRF454 , 2SC3133,
4CX250B, 120 0 6 , 6KG6A, etc.
WESTGATE, 1-800·21 3·4563

BNB6000

THOMSON, IL The Palisades ARC
and 90 West OX Assn. will operate
Station W9BPT, Aug. 31st, 17OQZ
21 aoz, to celebrate Thomson Melon
Days. Operation will be on the lower
portion of the General 40 and 20
meter bands . For a certificate , send
QSL and 9" x 12" SASE to Bob
Plumley K91EG, 1123 West Main St.,
Thomson IL 6 1285 USA. Fa

CUSTOM DIAL COVERS/CLOCK
LENSES (HAMMARLUND. ETC.)
510.00 PPO , Send bezel, OLD or dt
meostons. make, model. Bill Turner
WAOABI, 1117 Pike, Saint CharlesMO
63301. BNB499

The Communicators HandBook A
Reterence guide for the professional
engineer or Radio OX"er with A list of
FREE catalogs and Much , Much,
More!!., To Order send $9.98 U,S.
Check/M.D., Canada $13.50 inn postal
M.D. TO: S. Crawford , P.O.B. 83,
Riverdale NY 10463, Fast FREE Ship
ping, BNB799

FM MICRO/LOW POWE R BROAD
CASTING 88-1 08MHz, PLL Transmit
ters/R.F. Amplifiers/Antennas. Mono!
Ste reo. 50 mW's to 100 Watts, Free
Catalog/ Info Call (250) 642-2859 or E
Mail kscolI @pinc.com. R. Scott Com
municati ons Ltd. We Shi p World
Wide From Canada! BNB102

MAHLON LOOMtS, INVENTOR OF
RADIO; by ThomasAppleby (copyright
1967). Second printing available from
J OHAN K,V, SVANHOLM N3RF ,
SVANHOLM RESEARCH LABORA·
TORIES, P.O. Box 81, Washington DC
20044. Please send $25.00 donation
with $5.00 for S&H. BNB420

more information , write to Engle
wood ARA, Inc., P.O. Box 528,
Englewood NJ 07631-0528 USA
Include a #1O-sfze SASE, Stations
planning active partic ipation
in New Jersey are re questeo
to advise EARA by Aug . 1st.
Portable and mobi le operation is
encouraged.

AUG 30--31

BOWLING GREEN, KY Station
N4HID will be operated by the
Western Kentucky DX Assn ., 0100
UTe Aug. 30th-2400 UTC Aug ,
31 st . in recognition of the
contributions made by an imals to
science , and for their companion-

Number 88 an your Feedback card

TIRED OFIRONING? PCB service. No
$ setup, free scanning available. FIRST
PROTO, 4201 University Drive, #102,
Durham NC 27707. (919) 403-8243.

BNB5005

METHOD TO LEARN MORSE CODE
FAST AND WITHOUT HANGUPS
Johan-N3RF. Send $1.00 & SAS E.
SVANHOLM RESEARCH LABORA·
TORIES, P,O. Box 81, Washington DC,
20044 U.S A. BNB42 1

HEATHKITS WANTED: Premium Prices
paid for unassembled Heathkits. Rob
W3DX, (804) 971-6812 evenings or
[Robcap@aol.coml. BNB206

world over to take part in the 38th
Annual New Jersey OSO Party, 2000
UTC Sat, Aug. 16t1l-07oo UTC Sun.,
Aug. 17th, and from 1300 UTC Sun.,
Aug. 17th-Q200 UTC Mon ., Aug .
tern . Phone and CW are considered
the same contest. General call is "CO
New Jersey" or "CO NJ." NJ stations
identifyby signing "De NJ' on CW and
"New Je rsey calli ng" on phone .
Frequenci es: 1810 , 3535, 3950,
7035, 7135, 7235, 14035, 14285,
21100, 21355, 28100, 28400, 50-
50.5, and 144-146. Phone on even
hours; 15110m on odd hours (1500
UTG-2 1ooUTC); 160m at 0500 UTC.
Exchange OSO number, RST and
OTH (state/province, or country). NJ
stations ' OTH is their county . For



NumbtH 50 on yo ur FeedbllClc cllrd

[RRR'S CORNER

U.S , Air Forc e 50th
Ann iversa ry QSO Party

In celebrat ion of the creation of
the United States Air Force on
September 17th, 19-0. the Head
quarters. U.S. Air Force Director
a te o f Com mu nic at ion s a nd
Information. is sponsoring a QSO
party for all interes ted radio arna
teu rs from 0001 UTC 20 Sept 97
to 2359 UTC 2 1 Se pt 97 . All
bands and modes.

S core co ntac ts by " poin t
id e ntifie r."

Stations with licensees with no
Air Force affiliation have a point
id ent ifier o f I , are worth one
poi nt, and would identify with the
suffix "Air Force One" on phone
o r "IA F I " on CW or dig ital
modes.

If the licensee is a U.S. Air
Force veteran, member. or retiree
(of any component , acuvc . Air
National Guard, or AF Reserve).
the poi nt identifier is de termi ned
hy subtracting the year the lic
ensee entered the Air Force from
1997. For e xample, if he or she
e nte red the Air Fo rce in 1947,
their poi nt identifier is 50 (1 997
1947 ::; 50), and they would ID
"/AF50:" If he or she entered in
1963, the ir point ident ifier is 34
(1997 - 1963 = 34), and they
wou ld ide nt ify '·/AF34." Note
thai the duration of Air Force se r
vice is insi gnificant: the poi nt
ident ifier val ue is dete rmined
solely by the year the member
entered the Air Fo rce.

Obviously. the most sought af
ter stations will be those bra ve
men and women w ho entered the
Air Force in 1947, whose point
ident ifiers will he "SO'" and whose
contacts are worth 50 points!

Scoring : Add total point idcn
riflers for all qualifying ccmacts.

Mult ipl e con tacts : Stations
may he worked multiple times on

act ivities involving the amateur
science appl ications of radio : as
trono my, SID/solar flare hun ting
(HF and VLF ), Jupiter OXing,
moonhounce, terrestrial propaga
tion studies, and others . In fact.
I am working o n a book o n th is
subject for Ho ward W. Sams
(look for it late thi s year o r earl y
1998). Radio ast ronomy and ra
dioscicnce observi ng might be the
"hook" to get some people inter
ested in amateur rad io.

You can also find a lot o f ma
terial on the World Wide Web by
typing in "radio astronomy" on
J our Weh browser. Be sure to
limit the search to sites that meet
both ....o rds (some browsers like
to see something like "mdio A:"O
astronomy", others have a check
box).

Rad io astronomy isn 't the o nly
act ivity tha t might possibly inter
est newcomers . 1 have coined
the term "rudioscience observing"
to cover t he e nt ire ra nge o f

If you arc in terested in the
Search for Extraterrestrial Inte l
ligence (SET I), then an amateur
g.roup might he o f interest :

Soc ie ty o f A mate u r Rad io
Astronomers

Membership Se rvices
247 North Linden Street
Massapequa NY 11758

Dr. Paul Shuch K6TX
SETI Leagu e
P.O. Box 555
433 Liberty Stree t
Lillie Ferry NJ 076-13
E-mail: [n6tx@selileague.org)
Web s ite : (h llp :/Iwww .seti

league.org/l

Finally, the Society of Amateur
Radio Astronomers (SARA) can
he reached at:

JetT Lichtmann
Rad io Astronomy Supplies
190 Jade Cove Drive
Roswell G A 30075

Jeff Lichtmann has a catalog of
supplies and books for as piring
radio as tronomers:

One th ing on Or. Lone's Web
site is informat ion on the zmham
band beacon set up on Sable is
land in the Atlant ic b)' SI. \tary ' l'
College in Nova Scotia.

E-mail : (Ionc @husl..yl .stmarys
.ca]

Web si te : (http://apw ww.st
marys.caz-loncnonc.hrmtl

because it is useful to nearly ev
eryo ne interested in the subject.
Also, the author o f Radio As 
Imllomy Projects (a Radio-Sky
titl e), Dr. William Lo ne. can be

reac hed at:

Radio-Sky Publi shing
P.O. Box 3552
Lou isville KY 40201- 3552
E-ma il: (radio sky@radiosl..y

.win.nct]
Web site: [hnp:llwww.win.nel/

- radios"y)

Hams are ideally situated to do
some radio as tronomy observa 
tion. Regular readers of this col
umn " no w that o ne of my
passions is getting new blood in
tcrcstcd in amateur radio ... and
if that new blood happens to he
h ig h-sc hoo l- or co llege -aged
youngsters . then all the better.
Learning a b it about radio as
tronomy wou ld se rve to case
people into our hobby as well.
Radio astronomy will, after all, fit
nicely into the scie nce curriculum
of high schools. comm unity col 
leges, and four-year colleges ...
and might he of inte rest to their
ham clubs.

The equip ment and antennas of
rad io astronomy are very reminis
cent o f ham radio stuff (at least
the rec eivers). If you would like
to e xplore this topic, then here are
some sources (some on the w orld
Wide Weh and E-mail) :

Rad io astronomy

I (Bill Gales) product'? And then
agai n, 1 could sp ite my' face by
cutting o ff my nose.

One fellow verged on abusive.
hut after we exchanged a few E
mails seemed to calm down. Oth 
ers ... .....el l. others did not respond
so wel l. One chap made so many
illogical. untrue, and just pla in
phony claims that I had to laugh.
My response to him: "Sir, your
opin ion is yours to haw by right.
but recognizing your constitu
tional righ t to hold dear anyopin
ion you wish does not mean that
I have to overlook the fact that
sa id opinion stands o n the edge
o f a logical preci pice that is sim
ply too broad for the healthy mind
to leap."

Software

Let ' s do a few th in gl' this
mo n t h . We will co n tin ue
(bricflyh tbc dlscuvsion on ham
software, we will look at radio
astronomy and related topic s.
and then we' ll men tion a nation
wide QSO part y for those who
Jil..e come-rs.

Goll y day, it" ~ interesting read
ing E-mai l afte r publi shi ng a
"controversial" ('! ) ar nctc like my
so ftwa re ran t. For t hose who
came in late. I have bemoaned the
lack of professionalism in a lot o f
ham so ftware. I also bemoaned
the fact rhat so much of it is in
the obsolete MS -DOS format.
rathe r tha n windows". Wow !
What an interesting time reading
E-mail after that article appeared,

O ne guy wrot e : " Rig ht on ,
0\11 I bought (remain nameless)
from (so-a nd-so) , and it was a
DOS program ,.. Like you sa id, it
wouldn't run unmy Windows 3. 1
machine." The very next E· mail,
immed iate ly be neath it , came
from the guy who wrote and dis
trihutcd the offend ing so n ware:
" You arc totally ignorant! I will
continue to write DOS softwa re
... My (remain nameless) program
is well regarded and very popu
lar ... it continues to se ll ." I should
have forwarded the firs t guy 's
E-mail to him--one of his ow n
customers was congraurlaung me.

I was also slrud.. by the tone
and shrill illogi\.' of some E-ma il
crs. One fe llow made thc abs urd
accu sa tion that anyone with a
Pe nnu mt computer and Win
dows 95 has to be rich, and only
use s it 10 download pornography
o fT the World Wide Weh. ;.sot me ,
thank you . My religious convic
tions and respect for my wife and
kids sa)', "Don't go there."

Several people ranted against
Bill Gates. I can't say that he 's my
favorite person. and I very much Radio-Sky publishes se vera l
wish he had some o ld-fas hioned books. incl uding a really good
competition. But does thai mean te acb er ' v g ui de to rad io as-
I want to stay with an oosolete tronomy. It's misruled. however.

50 73 Amafeur Radio Today · August 1997

Joseph J. Carr K41PV
P.O. Boll: 1099
Fa lls Church VA 22041-0099
(carrjj@aot.com)



ahout the new kit to share details.
So. contac t Bill at Ka nga US to
learn more.

There sure were a lot o f "38
specials" running around at Day
ton. Most could be seen Friday
and Saturday night at the Days
Inn. Alt hough I can't say it wuh
100 pe rcent certainty. I was told
that as of Friday night, " orCal
had sold over 1.700 "38 specials:'

O n hand were Atomic kcycr
kits . Rainbow ante n na tuners ,
keycrs, keyer padd les and m icro 
processor-based goodies of all
types. W hy, I even had a selec
t ion of Q Rr -s ized solar panels .

One of the slickest projects I
saw was a Wilderness Radio S i
erra with an LOG microproc es
sor-contro lled au tomatic ante nna
tuner. I' m sorry I d id not make a
note o f the name or rhe call of the
operator who did all the work. If
you know. please drop me a note.
II's the o nly Sierra " AT ' I' ve e ver

CRP ARCI news

One interesting comment my
wife made 10 me wa s the name
select ion used by the various ven 
dors for the ir products . She noted
that rigs from W b land we re
named after gun s (the 38 special
and the 45 automatic ), whi le the
Sluff out of the east coast had
na mes like the "white Mountain"
rigs. What surpri sed /11 1' was that

she not iced in the f irst place.

New goodies to play with

manage r, and to .\1yron Koylc
N8DIIT, for his years of work in
ru nn ing the rooms reservat ions
w hich contr ibuted great ly to the
success of Q RP Dayton."

I was h app y 10 acce pt the
pl aque for 1'\8D1IT, ....ho was un

able 10attend the banquet. A quick
head count by me ta llied up o ver
150 people in auendance-c-need
less 10 say, it was sold out . Seems
we arc making some noise, be 
cau se this year it took Pete over
30 min utes to give away the door
pr izes!

Q RP operators not only l ike
10 play rad io, they like to build
rad ios as wel l. So Friday night,
after the banquet. the QRP ARCI
held its vendornight. lIere vendors
from around the world showed oil"
thei r late st and greatest to Ihe
crowds.

Low Power Operation

th e QRP':'<l:E club. with Jim
WIF.\1R as the moderator. So. if
you wanted 10 learn more about
QR Ping. Dayton wa s the place .

Friday night. the Q RP AR C I
hcld us annual banque t. Our guest
speake r this ye ar was Martin Juc.
president of MFJ Industries.

T he Q R P A RC I is p le ase d
to announce that the fo llowing
were inducted into the QR P Ha ll
of F;lI11e in 199 7 for outstand
ing comnb uuons 10 the Q RP
com munity :

Duug Hendricks KI6DS
Oil'!'; Pascoe G0B PS
~Iike C zuhajcws kt WA S.\ICQ
All were present at the QRP

banquet at Dayton to accept their
awards. Previous HOF inductees
were : 19 9::!-WIFB . G 3RJV,
AA ::! U, W 7EL; 199 6-K 8 1f.
W 9 SC II . W9PNE, W ORS P,
W7Z01. K IBQT. G~30XX .

And fro m the president of the
QRP ,\ RC I. Mike Czuhajewski
WAS \1 CQ:

"The QRP ARC I also presented
plaques o f apprec iation 10 Mike
Bryce WB l\VG E, fo r his long
work for the QRP A RCI in the
thankless hu t difficult and criti 
cally importan t jobs of membe r
sh ip c h a i rm a n a nd pu bl icity

Donahue ) 10 the overal l winner.
Ce rtif icates (signed and with A F
501h logo) to top th ree finishers
in each state and. country.

Questions to: Bernie Skoch
K5XS. Colone l. USAF. Director
o f Communications and Inform a
tion. Headquarters Pac ific Air
Fcrces . 60-1 Julian Avenue.
Hickam Air Force Base. Honolulu
II I 9681S ; E-mai l: (75 376.12@

compuscrvc.corn1.
While thi s is not a Conte sis

column by any means. l tbought
thi s one loo ked especially inte r
est ing. So. Go Ai r Force , Happy
Sut h Anniversary (which is a lot
to say from a guy who works with
Navy aviators) !

' Illaf s it for now. Please keeptn a
snai l mail mid E-mail coming in,
mid rxl ' ·DOS spams:' plca.o;c ! To
e31·h his o ....n (opinion, thal is) ! fa

QRP

FDIM

Michael Bryce WBBVGE
P.O. Boll: 508
Massilloo OH 44646
173357.222 @compuserve .coml

The 1997 Da yton H a m 
Vention· is history. With excellent
weat her. a lthough it was a hit cold
on Friday, the cro wds were out in
full force . As usual. QRP opera
tors fro m around the globe fou nd
their way 10 the Days Inn South.

It was st;mding room only for
this ycars Five Days In May QR P
sessions. Starting Thursday morn
ing , the sess io ns co vered just
about every as pect o f operating
QRP, No matter what you may be
interested in, from amerma design
10 designing your o ....n Weh page,
it was covered during the FDI.\I

sessions.
Plans arc already in (he works

for next )'e;lr"s event . If you haw
never made it 10 the Da yto n
Hamvcntlon. you must d ear the
calender for next ye ar 's FDI.\1.

O f course, even if you cou ld
not make the FD IM sessions held
at the Days Inn, there were also
QRP fo rums bei ng held at the
Hnra Arena. They were hosted hy

the same band if the contacts are
on d ifferent mode s. bUI only once
on each band ifon me same mode.
Si al ion s may be worked a nd

scored on multiple bands.
Send logs hy 15 October 1997

to : K5UOG . Razorback Radio
C l u h. 60~ Julian Avenu e .
Honolulu lII 96S I S, USA.

Lo g s mu s t have st a u o n
worked . date, lime, mode. band.
and poi nt ident ifi ers for each con
tact. Points m ust be rota ted
0 11 each fl (lKe' to be accepted, Nei
ther acce pted no r re jected log
sheets will he re turned unle ss
accompanied hy a suitable SASE,

Prizes: Trophy (plaq ue ) wi th
Air Force 50t h An niversary logo
s ig ned by Ihe He adqu arler s.
Unit ed Slates Air Force Direc tor

of Communications and Informa
l ion ( Lt. Ge n e r a l Willi am

While I can'! possihility list all
seen'

the vendors with all their ne w
gadgets. here are a few that stuck
out Friday night :

Wilderness Radio had the ir Si·
erra and Cascade rigs. And how
about a noise blanker for your
:Smeal Q RP rig? They also had
their ne w Buzztcot noise hlankcr.
It really works!

On hand. 100. was the wilder
I1 C .~ S KC2 LCD co un lcr/kcycrl
S(C)tlIClcr!wattmetc T. This wid

get does everyt hing I j ust sa id and
only draws 7rnAdoing it . You can

- - - - ----------- ----------- --1 add the KC2 to the Sierra or :IIlY Myron N8 DHT has stepped
other Q RP rig. down as secretary/treasurer o f the

S&S Engineering was showing QR P Amateur Radio Club Inte r
offtheir new DDS VFO. lf you 'vc nationa l. Ken Evans WD4U of
been planning on a analog VFO Lilhurn GA is the new secretary/
for a project. you should take a treasurer.
100L. at this microproce ssor-based To renew your membership in
d igital VFO. the QR P A RC!. contact me 31 the

Dave Benson also had o n di s- address at top. Do not send re-
play his new "White Mountain" ncwal moni es 10 Ke n. If you
SS B transceiver. Righi now, he would like to join tbe QRPA RC I.
has models for eit her 75 or 20 again. send your check to nit'. The
mete rs. Its small s izl'--4 .4 by current price of re newal is $15 .
5.25 inche s-makes the While New member with membersh ip
Mountain one of the smallest SS B certificate is $17. Membership in
rigs I know of in k tr form. the Q R P A RC I is fo r li fe . T he

Dave also informed me that the yearly d ues arc for The QRP
popular G reen Mou ntain series Qllu fl erly .
o f superhe t CW transceivers is If you hav e a pro ble m w ith
no w ava ilable on all t he ha m your membership. I'm the guy to
bands fro m 80 to 10 meters . Th is conracr. It you have E-ma il, that's
includes 30. 17. and 12 meters. the be st and fastest way 10 lei me

Ka nga US was showi ng o ff a know aho ut your problem. .\Iy E-
nl:w mull iband rig, but Bill d id mail address is also al lOp. Don' t
nOI ha \'e e no ug h in fo r matio n conlael Ken WD4U or anyone
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Num~r 52 on your Feedback card

HHM TO HHM
Your Input Welcome Here

COAX
CONNECTOR

RADIATING
ELEMENTS

the Ch icago a rea, often fo llowed

by quickly changing temperatures
that can drop amazingly rapidly
(sometimes 00 or 70 degrees in

j ust a fe w hours). If moist air ge ts
into the connector block 's cavi ty,

and then is subjected to a dramatic

cool-down. the moi sture in the

t rapped air will condense out in

the form of liquid wate r. Seve ra l

episodes of such a nat ural occur

re nce can cause a signi f icant

buildup of water ins ide a tight (but

not perfectl y air- tight} container.

I feel that the dtscone 's connect
ing block cavity was such a con

ta iner. Over time, of course. the

water worked on the surrou nding

metal pieces, causing severe cor
rosion and changing the pure wa

tcr into something more like an
electrolyte. That electrolyte. and

the otherwise in s ul a ted metal

pieces inside the block. resulted

in a .OO3IlF electrolyt ic capacitor
being develo ped right inside my

VHF/U HF antenna-isn't nature
wonderfu l?

"Now here 's the moral. If you

live in a climate such as that found

ncar Chicago, it might be best to

consider cither sea ling re latively
ai r-tight connections entirely, or,

if that's not pract ic a l. leav ing

enough free -air c ircula tion space
so that a ir exchange can take place

more rapidly when climatic con
d itions shift quickly. ln that way,

hum id air has a ch ance to be
Flushed out before it can condense

DISCONE
SKIRT

ELEMENTS

<,

disconnecting the coax at the far
end, and repeating the measure ,

ments. proved conclusively that

the coax itself was perfectl y al l
r ight ... the problem had to be in

the antenna. But what could go

wrong w ith a nicely-machined,

well -sealed antenna ' s main con

nect ion block '? There was virtu

ally no o pen gap fo r water to ente r

the connect ing bloc k from the
sides or from above, yet disas

sembling the entire machined

piece showed a considerable
amount of internal corrosion and

even a small amount of water it

self. Ftg , I shows a side view of
the basic construct ion o f the an,

tcnna-c-not part icularly compli

cated nor subject to this type of

problem . What might possi bly
have caused this seemingly inex

plicable condition to deve lop'!

The antenna's coax ial connector

is facing downward- it was un

l ike ly that water m ight have

worked its way in via this route.
Ditto fo r the rest of the dtscone's

construc tion . T here j us t wasn't

any obvious way for mois ture to
ente r in a liquid form- -only via

humidity in the ai r, He re 's what I
fee l happened :

"The inter ior of the connection

block has a small , ho llow cav ity.

which. though no t pene trable by

rain , is subject to infiltration by
moist, humid air (no t heing her

metically sealed), We have our

fair sha re of moist. humid days in

Fig. 1, K9KPAn discone antenna, The ('Ollnector block is very
weather-resistant, bill not totatlv airright , The coax cable COllneCTO r
is attached to the bottom of the h/ock .

"Over the win ter, however, my
disconc's $ W R rose dramatically
(to over 3:1 at 2m). II reached the
po int where the antenna became
virtually unusable for either re
cei ving o r transmittin g. I first
checked the indoor end of the
fcedline with an ohmmeter, and
fou nd that there was some mea
surable shunt resistance; this in an
anten na that should have dis
played a comple tely open circuit
10 DC. Going a little furt her. I also
fo und that it was act ing ve ry
much like a fair ly high value ca

pacitor ... about 3,OOOpF in fact!
AI 2m. thai 3.000p F (.OOJIlF)
would be enough In effectively
bypass all but the strongest of
2m signals to ground, working out

to about an o hm of capaciti ve

reactance at 144MHz.
"M y first thought was that per

haps water had somehow worked

its way into the coaxial (RG-8X)
cable feed ing the antenn a, but

New ORP award

T his is something I' ve heen

wanting to do for a very lo ng
time. Although many of the fine r

details have yet to be worked out ,
th is should be enough 10 get ev

eryone started. As they say, " the

clock's ticking ."

• To give everyone a head start,
only contacts made after July I,

1997, count toward the award,

• RF power output shall be no
more than 2W.

• Contacts must be confirmed by
QSL. QSLcards should indicate the

QSOs were at QRP leve ls .

The 30 MeterQR P Millennium • O nly contacts made on the

Challenge. In a nuts hel l, he re's 30m han d cou nt to w a rd s t he

the ba sic idea: award,
T he first person to work 200 • M ulti-mode contacts arc fi ne ,

cou ntr ies (confirmed by QSL) e.g.. CW or any d ig ital mode that

using 2W RF (output) on the 30m doe s not use repeaters.
band by the year 2000 w ill win a • The award is open to all li-
ve ry (vcryl) n ice trophy. This is c cnsc d h am ra d io o pe rato rs

not go ing to be as easy as it worldwide ,

so unds, Working the required 200 I' ll be getting all my ducks in

countries is not that hard. but get- a row. and by the time this art icle

ttng all the QSL cards is ano ther hits your mailbox, all the de tails

mailer. The dead line is January I , will be down. I also wil l se nd the
2000, Yes, I know the re was no rules to a ll the var ious cl ubs and

" ze ro" year. but the deadl ine magazines . Now, I wonder who

remains Janua ry 1,2000. will he the wi nner? ,. . fa
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By the time you read th is , those

mo squ i to b it es should ha ve

healed over. I low about send ing

some FD photos to me? I'm sure
the rest of the QRP world woul d

like to see what the other guy 's

station looked like!

FD photos

else. I' m the only person who can

modify the computer database

ho ld ing the club ' s records.

The mysterious capacitor

From Ken Guge K9KPl\I: "I
recently encounte red what at fi rst

seemed a st range problem with

my broadband VHF/UHF discone
antenna. One of the beauties of

the discouc des ign is its ve ry

widchand frequency capabil it ies:
th is one (a commercially-made

unit) is s pecified as usable on

transm it fro m 2m on up through
the 23cm ham ban d and wi th

an even greater range of pcren
tial usabili ty as a rece ive-only
antenna.

You're invi ted to se nd me your
tips , suggestions, ideas and short

cuts. as a lways, to the addresses

shown above. I'm always in the
market fu r ne w and interesting

contributions like this first item .

Dave Miller NZ9E
7462 l awler Avenue
Niles Il 60714-3108
[dmiller14 @juno.comJ



Fig,l, W4UU's tuner memor\, wheel , made of artist's board, to re
mind the operator of the tast band or bond segment for which the
nmer 'It'as optimized. See text.
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6'04,.

ant en na mo unt in th e rear. To
then exit the vehicle, I' ve rigged
up a short (one foo t) sec t ion o f
RG - 174/ U to get th rough the
ca rs hat chback gasket . and then
to the outside antenna mount.

" RG- 174!U son COilX is the
perfect size to use, being j ust a
te nth o f an inc h in diameter. It
easi ly feeds thro ugh my car ' s
hatchback w e athe r-str ipping
without spoiling the purpose be
hind the weather-stripping gaske t.
Sp li cin g t he RG - 8 X to t h e
RG-174U takes place via a pa ir
of B/'\C connectors and a H/'\C
feedthrough barrel. Rigging a
B~C connector for the RG-17.tflJ
can he a bit tr icky, hut I've had
good re sult s us ing a cri mp-oil
type o f B:"JC plug ( intended for
RG-58 coax ) but solde ring it in
stead to the miniature RG-174/U
coax.

" Here's how I' ve do ne it: First ,
l t in the lip of the BN C s collar,
then strip off about 1/2 " of the
RG - 1741U' s ou te r blac k jacket. I
unbraid the exposed shield and
fold it back along the remaini ng
jacket. Next. I str ip o ff a ll hu t
118" of the center co nduc tor's in
sula tion, cut the cente r co nduc tor
to 1I.$ ~ length. tin it , and slip the
H,..C center pin o ver the ti nned
end, carefully soldering it in place

75M

~ .»
a>0 0C\I e ~

::J:
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';.
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s ig nal. I heard myse lf on the
do wnli nk, but it w asn' t nearly
what I had hoped for in terms o f
signal strength and reliability.

..~ty next step was to try lis

tening for myself o n RS-12's 2m
downlink instead. I purchased a
reasc nahly priced 2m 10 10m con
verter fro m Hamtronics , used the
10m-only transceiver as the tun
able IF fo r the co nverte r, and
ended up very sat isfied with the
o vera ll results. The use o f a sen
s itive receiving converter ahead
o f a mediocre 10m transceive r
seems 10 be an economical an
swer for a better downlink ITKIni
lo r. S inc e the noise level and
sens itiv ity are dete rmined in the
2m co nverter, eve n a converted
C B SS B transceiver may work
we ll enough as the IF, demodula
tor and audio stages of a setup like
this. Why not give it a try if you
happe n 10 be strapped for cash,
but would still like it few hells and
whistlcs in your sate ll ite sta tion?"

Cable shrinker

"'..om Phil Sa las AD5X: " In
my mobile VHf ham installa tion,
I like to usc RG-8X (or RG-8M
from Radio ShackTM) to hring the
RF from the radio at the dash
bo a rd o u t to th e h a tchback

line matching netwo rk ). Many
tuners arc not marked with regard

to actual band or freq uency ran ge,
so it's often difficult 10 see "here
th e tuner is set j ust by glancing at
. b 'II .., ut no more ,

"T ake a look at Fig, 2 and make
up somet hing sim ilar for yourself,
e ither out of cardboard o r art ist 's
drawing hoard. Wh at's shown in
Fig. 2 is somewhat reminiscent of
the old c ircular slide rule s used
by e ngineering students before
the ad vent of e lec tronic calcula
tors and now palmtop computers .
It's just a circular cardboard cut
o ut th at mounts o nto ano ther
piece of square or rectangularly
shaped cardboard , with a s ingle
screw thro ugh its center and a nut
placed o n from be hind . All of
your normal ham band haunts can
be sho wn around the perimeter o f
the mova ble c ircle, and whe n
you 've tuned e verything up cor
rec tly, mo ve the cardboard circle

to the proper posi tion 10 ind ica te
wh at band o r b and seg me n t
you' re tuned 10. Th at's it-c-noth
ing elabora te , jus t an a lways 
c lose-at-hand reminder for those
of us who need it. Don' t laugh

i f you don ' t need it now, you
will l"

Reach for the stars

Frum T homas Har ' AIl I H:
Here 's a tip for making it easier
to operate through the RS -12 sat
e ll ite, "Since becoming ' se ri
ously ' invo lved in ha m m ing
throug h the RS, I2 satellite, I' ve
been seeking out way s to make

the experie nce even more fu n.
Using the sate lli te in volves trans

mining on the low end of the 15m

phone band and listening on the
satelli te port ion of the 10m hand .
Using only a Kenwood 1'S-430S,

r ve be e n a b le to p ut th e
transceiver's bui lt-in split-VFO 10

work as the me ans of generating
the 15m up/ 10m down frequency
offse t neede d. As ti me we nt on, I
thoug ht tha t it might be inte rest
ing to hear my downl ink signal in
real time, too, so I tried using an
other 10m-only transceiver that I
owned for th at purpose. The re
sults we re d isappointing, perhaps
partly due 10 the transceiver itself
not be ing sensu ive enough, per
h aps pa rtly due 10 d ese nsmg
caused by my o wn 15m transmit

and deposit its water into the open

cavity. In the case of my d iscone
ante nna. I chose to fi ll tha t open
cavity above the bottom connec
tor with Stuft v. It' s a Teflontv
based grease tha t 's compatible
with electrical connections, and

is made by C ross De vice s of
Cutchogue, NY. It 's described as
a dielectric wa terproofing fi ller
for coax connectors. I bought my
tube ot Stuf in Mil waukee, but ir's
probably available el sewh ere as
we ll. I packed the grease into the
cav ity of th e connection block
so that some of it actually 007.ed
out when e ve rything was reas
sembled and a new connector was
install ed , assuring me that th e
cavity would now he virtually air
tigh t (or at leas t tight enough to
prevent a simi la r occurrence in
the future). We ' ll see.

"After reassembly, the amen
na showed perfec t conti nuity
through the connection points and
no shunt impedance whatsoever,
so I'm reasonably confident that
the joh will hold . I ho pe that
my experience may have so me
value to other read ers who 've en

countered simila r problems wit h
outdoor connect ions. Re mem 
ber to stic k with it-the re's an
explanation for everything"

Moderator' s note: Ken is ab
.w lil/ely right when you stop to
think {Iho llt it , Any enclosure
that 's capable of trappinx moist ,
humid air is a potential water res
er voir. just waiting to happen,
when a I/lIiek change ill tempera
(li re rakes place. fillinR that res
en'oir with an RF compatible
xreose (sllch as he did), is prob
ably the best insurance aXoinSf an
a ent like K9KPM experienced .
Good tip , Ken.'

C ircu lar memory

F ro m "'rank H..u m b a u gh
W.$LJIl: Here ' s a n e a sy -to 
implement tip that won' t void a
singl e man ufactu rer 's warranty.
" If yo u e ver have difficu lty re
memben ng wh at band your an

tenna tuner m ig hi actually be
tuned 10, then here' s the gadget

for yo u! It' s ne ver a good idea to
key your tra nsceiver into an un

known load. as can easily happe n
if you've forgotten o n wh at band
(or hand segme nt) you la ~l used
your tuner (antenna transmiss io n



During a demonstration for a
Housto n ha m group, the amplifier
died due to a power prohlem. For
aho ut a month. [ had only ahou t
750 mW of ou tput from the 70cm
transmi t system. To my surpri se
and deli ght. this was sufficie nt to
make contacts through A-O-7.

Vo ice contacts were d ifficult. but
the C W contacts were effortle ss.
T he e ffec t ive rad iated powe r
(E RP) was calc ulated as 7.5 W
when the antenna gain and cable
loss were considered. A 7Ocm,
quarter-wave-whip, mag-mount
an tenna and a lOW t ransmitter
woul d have done as well.

Experiments with va rious om
nidi rectional antennas were per
formed afte r the ampliflcr was
repaired . As expected. the re sults
were acceptable. With some ex
tra attenti on to the fe edline ,
preamplifier. and power ou tput ,
superb contacts became the rule
and not the exceptio n. Similar re
sults were obtai ned via AMSAT
OSC A R-8 's mode " A" trans
ponder (2 m up and 10m down )
usin g an outdoor ground- plane
ante nna o n 2m and an indoor
dipole on 10m .

Miller~Z9E at the address at top.
Al! contributions used in th is co l
umn will be re imbursed by a
co ntr ibutor 's fee of $ 10, which
includes its exclusive usc by 73
Maga-ine, We will att empt to re
spend to all legitimate contribu
tors' ideas in a timely manner, but
be sure 10 send all specific qu es
tions on any particular tip to the
o rigi nator of the idea, not to th is
column's moderator nor to 73
MaKazine. fa

~1y first attempt a t mobile sat 

ell ite work provided a few sur
prises an d led to so me impo rtant
ch anges. Wh il e the results of the
home statio n were promising ,
the rad io co nfigu ration, powe r
syste m, and antennas for the car
required some modifications.

T he ol de r HF rigs were 100
large for the vehicle and required

Going mobile

Magazine , and thus /1O guaran

lee ofoperational success is im
plied. A/K'U)'s use Jour own best
j udgment before modifyill/( any
electronic item f rom the original
equipment manufacturer 's speci fi 
canons.No relpotu ibi/ity is implied
by the moderator or 73 Magazine
for an)' equipment dU11U/ge or mal
function " s.IJtinK!ron1 i/lff/m wtion
supp lil'd in this column.

Please send all co rrespondence
relating to this column 10 Dave

My first serious satelli te home
stat ion inc luded some rather an
tique tube-type HF gear in con
junction with solid-stare receive
and transm it conve rters. Gell ing
eve rything wired together was
chall e ng ing , h ut o pe rat io n
through AMSAT-OSCAR -7's
mode " B" transponder (JOem up
and 2m down) was easv. I was fa
miliar with the IIF gear, and it was
a simple matter to calculate the
transmit and recei ve frequ encies.

To listen on 145.950M Uz with
my 2m-to-10m recei ve convener,
t he HF rece iv e r wa s set to
29 .9 50MHz . Transm issio n on
-435.150 was as simple as setting
the HF transm itter to 29. l50MHz.
T he transmit converter and the
po wer amplifier took. care of the
rest . Reasonabl y good circu larly
polarized, crosscd-yagt antennas
pro vided some great contacts. and
even the occas ional European DX
from my south Texas sta tio n.

S in ce th e ea rly da y s o f
A~1SAT-OSCAR-6 nearly a quar
tcr century ago, satellite chasers
have devised way s to set up and
operate mobile and portable sta
tions. This has allowed them to
take their Iavon tc ham-radio pur
suit on the road. High power and
large di rect ional antennas arc not
needed to make quality contacts
through many low -ean h-o rbit
amateur satellites. and ope rating
a portable or mobile satellite sta
tion can be a lot of fun.

Amateur Radio Via Satellites

Enl ightenme nt

HRMSRTS

Andy MacAll ister WSACM
14714 Knights Way Drive
Houston TX n 083

Phil Salas AD5X
1517 Creekside Drive

Richardson TX 7508 1

Jerry L agcrsbrom AACI~lO

l30l 1st Avenue
Pla.n smouth NE 680-18

Thomas Ha n ADI B
54 Hermainc Avenue
Dedha m :\1A 02026

Be sure 10 check out the " Ham
To Ham" home page on the World
Wide Web at : [hup-s /ww w.rrsta
.com/hth].

Ken G uge K9KP:\1
1107 E. Woodrow Avenue
Lombard IL 601 -48-31 27
(k9kpm@juno.coml

have 10 keep o n hand . It also
makes it very easy for the ham ra
dio mobile operator who wants to
tap into the batte ry right at the
source itself. which is the recom
mended way of doing the job.
Sim ply purchase the correct ter
minal kit (e ither top or side ) op
po s it e f ro m wh at yo ur car ' s
manufactu rer has chosen, and usc
those terminals fo r your mobile
rig. When it comes time to sell thc
car, it' s an easy matter to remo ve
th e rad io' s cabli ng , since you
d idn' t ha ve to splice into the origi
nal factory wiring for your instal
lation . It al so makes it easy to
d isconnect yo ur added w ir ing
shou ld it become necessary to iso
late a future power drain problem
... at least you can easily exoner
ate your ham gear from blame."

M urphy' s Corollary : Any re
chargeable-tool battery will ru n
down just moments before the last
o f th e important task s is com
pleted.

~1any thanks to the contribu
tors who make this column worth
whi le each month. Without the ir
continued input, I'd run do wn
pretty qu ick ly. They include :

J. Frank Brumbaugh W4UD
P.O. Box 30
c/o Dcfendini

Salinas PR 0075 1

F'rum Jerry Lagersbrom
AAOl\l(): " Here's a tip to keep
in mind if you need to mak e a
high-current con nection di rectly
to your automobile 's 12V battery,
such as for that new mobile ham
rig yo u just bought. Instead of
spl icing into the e xisting battery
co n ne ctio ns at o r ne ar t he
bat tery 's terminals. s imply usc the
'spare' set of terminals that al
ready ex ist on many of the cur
rent line of auto batteries. Since
so me automobile makers usc the
side- mounted terminals for the ir
main connections. and some use
the top termi nal scheme, bauery Note: The ideas and suggrs
makers will oncn provide two sets tion.f contributed to this column
of terminals on new and replace- by its readers have /lut necessar

ment batteries. It helps to keep i/)' been tes ted by The column 's
down the inventory that deale rs moderator nor by the sTaff of73
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Battery tap t ip

with minimum heat and very litt le
additional solde r. If too much so l
der is used , the cen ter conductor
p in m ay no t fi t hack into the
B~Cs shell properly. Ifdone cor
rect ly. you should now be able to
insert the RG-1 7-4 fin ished cable
and pin into the Bl'\C s shell far
enough so that the ce nter pi n is
sea ted fi rmly and the tip protrnd
ing just shy ufthe end of the Bl'\C
shell. T he final step is to solde r
the RG -1 7-4IU 's braid to the pre
viously tinned colla r of the B~C
plug assembly. aga in using the ab
solute mi nimum amount of heat
10 do the job . Allow ple nty o f
cool ing time and don't move the
assembly during the coo l-down
period: these ti ny cables can' t
withstand much heat, so it's best
to pract ice o n a sc rap piece Fi rst.

"Las t, but not least. I put a short
length o f heat-shrink Lubing over
the BNC's co llar and pan of the
cable , and shrink it in place. The
addit ion of the shrink tubing gives
a pns cctive. professional-looking
to uch 10 the job. Finally, connect
the open end of the RG- 174/U 10

the ante nna mou nt Ihat you' re
using , again fi nishing up with a
shon piece of heat-shrink tubing
for stress resistance and weather
t ightness. The enure cab le a...scm
bly sho uld hold up well if rea son
able care is taken to make sure
that it does n' t ge t pinche d at any
ti me in the hntchhack door-to
frame interface. It's also one that
you"Il be proud to show off to
your ha m buddies."
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Antennas and amplifiers

helpful with a reasonably-priced
replaceme nt. There are excellent
mu lt i-mode 2m rigs av ailable
from all the major ham manufac
turers. Price and availability arc
the determining facto rs.

Fin ishing out my monobandcr
co llection is the Yacsu l-"T-7XOR
for multi-mode 70cm mode "B"
uplink acti vity and mode "J" re
ccpuon. It was originally pur
chased in Panam a. After a few
years, it found its way to my
shack in Ho usto n after an ex 
change of $225. The 70cm sate l
lite band is from 43510 438MHz.
The Ff-7HOR operates between
430 and 440r-.fH z, thus covering
my needs. For those requiring a
radio that will work terrestrial 440
repeaters, this rig is not appro
priate. There are other transceiv
e rs that tune 420-450 or 430
450MHz.

The o nly new radio in my
collectio n o f mohi le/po rtable
satellite rigs is a n Al inco
DJ 58 0T d ual -band (2m an d
70cm) HT, It has pro vided ma ny
excellent FM contacts with Mir,
the Shuttle, and AMRA D-OS
CA R-27 using the large batte ry
pack a nd 15 - inc h d ual -ba nd
whip a ntenn a.

While ground planes and other
om nidirect ional antennas have
worked well for the LEO hamsats
from the car, I have tr ied a few
yagis, quads, and heli x ante nnas
while out flshmg or camping . The
extra gain has always helped, but
without rotators, I feel a bit silly
runn ing hack and forth to the
ante nna array every few minutes
10 rc-aim. Experimenting in the
hack yard before an outing 10 a
remote location usually provides

Photo C, A CushCraft RinXn
Ranger easily moulUs above the
TV amennafor hamsat operation.

swapfest. is very simple, puts out
about 15W, is a bit large at 9 x 9
x 2.5 inches high, but has a nice
three-digit LED frequency dis
play. It is a bit rare, but there have
been a few similar 15m solid-state
monobanders produced by other
companies over the years. With a
simple dipole antenna, most of
my RS- 12 contacts have been
made with this radio while away
fro m home.

A Vniden IIR25 10 10m all 
mode transceiver has prov ided
good service for mode "A"
downli nk wo rk . While the re
have been seve ral modificat ions
to boost its po wer o utput, that
ha s heen unnecessary for my
receive require ments . Its sensi 
ti vity is good. While it lack s se
lec tivi ty , co ngestio n o n t he
satelli tes is usua lly not a fac tor.
and this radio docs its jo b we ll.
The Rad io Shack HTX-100 and
Unid e n HR2600 are al mos t
identical, with the exce ption of
fewer modes in the Radio Shack
transceiver and a few more fea
tures in the HR2600 version.
Pri ce s o n these rad ios range
fro m $100 to $180, depending
on the condition.

My Yaesu FT-480 R, mult i
mode, 2m transce iver has been
the central unit of my portable and
mobile configura tion for a num 
ber of years. It was purc hased
from a local ham for $250 and
docs a great job for both mode
"A" and "J" (2m up and 70cm
down) uplinking with lOW out
put, and mode " B" receive, some- Photo D. All old camera tripod
times with a preamp. The central provided .IUppOT! for a seven
microprocessor went our soon af- element 7()cm quad during a
ter purchase, but Yaesu was very fishing trip,
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signals , ch ang in g con ditions ,
Doppler shift and the complexity
of controlling two radios simul
taneously arc eno ugh without try
ing 10 keep on the road at the same
time. Listeni ng for the beginning
of a pass while tuning the receiver
is plenty.

After banging up some of the
radios in my mobile system, I saw
that using my primary (home) rigs
on the road would never be ap
propriate . In add ition 10 being
somewhat old, delicate , and hard
to power, they are all too large and
he a vy. Eve n many of today's
popular satellite radios fit into this
category. I just can' t see trying to
mount a Yaesu fT-736R under the
dash or trying to pack it into a
briefcase. Even the smaller new
o nes like the Ieom IC-82 tH arc
rather expensive to be hauling up
and down the freeways.

Over the years, I have collected
a number o f secondhand, small.
multi -mode, sing le-hand trans
ceivers that arc employed almost
exclusively for sate llite work on
Field Day, vacations. camping
trips and mob ile excursions. They
all operate from 12V, c an be
packed easily, cost between $80
a nd $250 eac h, a nd are old
enough to repair without a micro
scope and a super-fi ne-point sol
dering iron. A few scratches and
dents won't bother me as long as
they prov ide good serv ice.

For the 15m upl ink to RS-12, I
use an ~CG 15m SSB /CW trans
ceive r. It was $80 at a loca l

Moving on

Photo n . A modified "CB" mag
mount saw portable use as an
RS-12 uplink. antenl/a while
perched 011 11 chimney pipe.

special power inverters to get the
high-voltage DC for the tubes.
The receive and transmit convert
ers were difficult to mou nt, con
nec t, a nd po we r. T he car's
igni tion ge nerated unexpected
noise and, due to the close prox
imity of the transmit and receive
gear and ante nnas, there was
excessive receiver dcscnse .

PhotoA , A collect ion of multi
mode rigs covering till the
satellite frequencies from
15m through 70cm.

Choosing the right
equipment

Park it

I decided to start over with a
simple configuration only fo r
mode "An act ivity, A borrowed
Kenwood TR-9000 mult i-mode,
2m transceiver was used for the
uplin k. The antenna cable was
routed away from the receive gear
and the power line was connected
via RG-8 coax cable directly to
the car battery. The antenna was
a Larsen 5/S-wave mag-mount.

A Yaesu FR G-7700 general
coverage receiver provided a us
able downlink signal with some
help from a home-brew MOSFET
preamplifier and a cut -dow n CB
whip antenna. Powcr was routed
from the battery through a filter
board. While so me ignit ion noise
was st ill present, th e dese nse
problem was gone. Several hun
dred contacrs were made with this
setup from Texas. New Mexico,
Colorado, and Wyoming viaA-O
8 and some of the early Soviet RS
hamsats.

Did you know that you can get
a ticket in Texas for inattentive
driving? It's not a good ide a to
operate complex equipment while
driving, and the state troo pers will
he glad to explain it to you. Don't
chase satellites wh ile in motion if
you arc in the driver's seat. Weak
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I see where Bob Beck is
recommendi ng th at you si lver
merchants use less salt to make
colloidal silve r by making it
whi le boiling your d istilled wa
ter. He says this makes a finer
grade of colloid which will keep
longer and act faster. I' m bu ild
ing quite a file on colloidal sil
ver, but I'm not sure how much
of it is fact and how much ex
agge ration. In the meantime,
I've got Dr. Douglass of Second
Opinion say ing not to d rink
th e stu ff, whi le on the other
hand there ' s a ton of testimoni
als telling about the wonders of
drinking it.

Well, I don' t think you can go
far wrong if you use it to pre
vent salmonella on chicken and

Continued on page 77

Boiled Sliver

swarms of lobbyists waving
suitcases full of cash at our rep
resentauves.

I've also proposed that state
legislatures pass laws making it
illegal for any congressman to
speak or vote on any bill which
might affect the business of any
donor. That might help dry up
bribery. Further, to initiate such
an actions I've proposed that ev
ery ham club select a club mem
be r and run the member for the
state legislature. We need to
start having some political clout
anyway.

What's next?

If you haven't undertaken mobile
or portable hamsar chasing, give it a
try. It's noteasy, buttheresults arecer
tainly satisfying. Check out the used
gear at the conventions and swap
meets. It's best to keep the big rigs al

home andthesmall inexpensive ones
on !he mad.

There aresome out-of-pro:luetion
IITs that do CW and SSB, including
theAEA OX Handy for 10m and the
Santee LS-202A for 2m. There are
also a numberof newCWISSB Hls
made in Japan that are not marketed
in the United States and cover the
bands from 40m up through 7<km.
They occasionally show up for sale
on theused market and might provide
even more fun for satellite backpack
ing and low-power (QRP) satellite
wooc m

an opportun ity to determine the
best configuration beforehand.

Occasionally I have needed an
amplifier to get a good signal up
to a target satellite. If the power
is available and the transmit sig
nal doesn't cause dese nse in the
receiver, an amplifier has made
the difference between a few dif
ficult QSOs and many easy con
tacts, but there's a catch. The key
to good satellite operation is to
focus on the receive system be
fore increasing the output power.
There are already too many sta
tions on the amateur satellites
that overload the transponders
just because t hey have inad 
equ ate reception and keep rai s
ing their uplink signal until they
can hear themselves. Good
preamps and downlink antennas
come fi rst.

N EU ER SRY DIE
Continued from page 45

"donation" buying some influ
ence. And, indeed, I found that
t he sys te m worked as I e x
peeted . Donors usua lly get
th rough to the man, non-donors
don ' t. And that's b ribery.

So we' re read ing about the
Hig h Crimes of the Cli nton
White House a nd both of the
political parties, plus th e time
that congressmen have to spend
b uild i ng the i r r e - el e c t io n
campaign funds.

When the money is a bit short
a senator can threaten an indus
try with a hearing. Since almost
(?) every industry is crooked,
that loosen s the purse stri ngs in
a hurry. I remember when Sena
to r Dodd of Connecticut was
charged with that by a Senate
Committee.

Fortunately we have the fox
guard ing the he n ho use. so
we're no t seeing a ny ind ic t
ments or impeachment proceed.
ings, despite the patent illegal ity
of the whole campaign funding
process.

The solution? The only one I
can thi nk of is my Never Re
elect Anyone (NR A) appro ach.
That would at least make re 
election campaigns unneces
sa ry, si nce all i nc umbents
would be eli minated in the pri
maries . It would help, but it
wouldn ' t totally discourage the

ve<y low p<>Wef d,a in' 180Ma
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A simple interface

To connect the scope to the sin!
cos Ilu xgate outputs (describe d
las t month ) and draw a polar plot
as the mas! goes around, we ne ed
a circuit that varies the sine and
cosine amplitudes in proportion to
thc incom ing s ignal level . The
ana log multiplier, a litt le-known
function block. is pe rfect for thi s
ta sk. Not to he confused with the
more common analog mult iple xer
(which switches s ignals), the ana
log multiplier produces an o utput
signa l that is the exact product of
two input signal s. For instance, if
one input is +2 volts and the other
is +3 volts, the mult ipl ier output

is +6 volts .

meets . They aren' t cheap, hut if
you' re an expe rimenter, you wi ll
li nd other uses for one around the
shack. Medica l monito rs suc h as
the Tektronix ~lodeI6(}3 include
waveform storage and are av ail
able on the surpl us market at
lower prices. I ,,10k for scopes and
monitors that accept two analog
inputs and have an X-Y mode,
plus gai n and position controls for
each channel.

Laboratory scopes and medical
mo nitors are designed to opera te
fro m household ouuers. You will
need a DC-lo-AC ste p-up con
vcrtc r to adapt them to mo bile
use. Powervertcrsw by TrippLite
are suitable and available in sev
eral wattage rat ings. Be advised

that the curre nt drain of a storage
SI,.'"Ope or monitor can he substan
t ial; a heavy-duty car bat tery is a
gIXxI idea.

the middle of nowhere ? How
can you interpret the d isp lay ac
curate ly wh en it rota tes as the
vehicle tu rns?

Last month 's " Hom ing In"
showed how a Iluxgatc compas s
sensor on yo ur mobile beam de
tccrs the mast' s orientation wit h
respe c t to tru e north . Why not

combine the fluxgatc sensor and
C RT readout to produce a polar
display of signa l strength that is
always rel ati ve to north, no mat
ter which wa y you turn? In avia
t ion te r ms , thi s is ca ll e d a
"north-up" display,I call mi ne the
~onhScope .

For good "eyebal l averaging."
the CRT must di splay several ro
ta tions or sweeps of the RDF an 
te n na a t a time . A n ordi n ary
oscillosco pe won't do-you need
a storage- type oscilloscope or a
high-pers istence CRT like those
in radar sets of the pre-computer
era. The Northx copc tr ace of
Photo A is typical for a ..trong sig
nal wi th a s mall a mou n t of
muluparh. The highe r the beam' s

gain, the sharper and narrower the
major lobe will l1e. Note that thi s
patte rn is consistent for every ro

tat ion of the antenna becau se the
vehicle and source arc stat ionary
and there are no moving objects
suc h as airc ra ft in the path .

The NorthScope is at its best
in a difficult RF environment such
as in J' hoto II . The large repeat
able lobe identifies the roost likely
d irec t bearing to the T. Reflec
t ions and noise in other di rections
show up as a j umble o f non-cor
related traces after several rot a
lions o f the mast. If there are two
or more keyed-down iran..miners
in di fferent di rections o n the fre
quen c y s i m ult a neous ly, th e
Nort hxcope can resol ve bearings
for each o f the m. Try tha t with a

Doppler!
Sometimes the signal level fl ut

ters, making it hard to find a peak
on the S- meter. Worse yet. imag 
ine the S-mcter bounce if the s ig
nal switches on and o ff e very
seco nd or so. ( It·s legal on some

hunrst) Under these condit ions. Ph oto R. This distant simplex
IUm the antenna slowly several signal is 011 the other side of a
time s. find the peak on the polar hill. so it has tots oI muhlpath
display, then read the direc tion. and airplane fluster. Ily vie wing

A C RT readout ne ed not he a several overlaid s weeps wnh
budget-breaker. Used sto rage the NorthS(·o/,e. it is clear tlUlt
scopes show up regularly a t elec- the most likt'/y bearing is 235
Iron ies surplu.. sales and swap degrees ,
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stro ngest s ignal as they rota te the
mast hy hand. An RF ancnuarcr

keeps the meter on sca le wh en
closing in. In urban area.. where
signals arc consta ntly re flected
f rom h ill s an d buildin gs
(mulupath). the beam's sharp fo r
ward lohc can pick out each d i
re ct a nd re flec te d sig n al
component. That 's a major advan
tage of the beam me thod over a
Doppler or d ual-switched -di po le
setu p.

Th e down side is that interpre t
ing your beam '.. ind ications can

he tricky and time consum ing.
slowing you do wn when speed is

o f th e esse nc e . So met ime ..
multi p.uh. ai rplane fl utter, an d
path blockage ma ke the S-metcr
read ing fluctuate consturulv as
you roll a long. Gelling an accu
rate hearing on the direct signal
while ruling out reflected signal
peak s under the se circ ums tances
is not an exact science. A few
e xpe rie nce d 'I-hunte rs ha ve
impro ved th e ir pe rfo rmance
with polar-plot hearing d isplays
o f signal strength versus d irection
on a cathod e-ray tube (eRn or
compute r.

CRT he aring readouts featu red
in past " Homing In" columns in
clude those o f KK 6CU (October
and November 1992 ), ;.I0~tKJ

( M arc h 1994 ), a nd AB60S1
KA6S0 X (November 19(3). Thc
screen sho ws signal strength ver
su s d irec ti on fro m multiple
sweeps of the antenna so the op
erator can "eyeball av erage" fluc
tuations result ing fro m mot ion . It
is much eas ie r to discern the most
likely di rect signa l di rection in a
mult ipath em ironment with a po
lar di splay than it is with just an
Scmct cr.

North-up is better

NlJmber 5 7 on your Fe«1b11<;11 t;;Jrd

All of the above polar displays
show signal di rections re lative to
the vehicle 's heading . That's fine
when you're driving in a stra ight
pa th and you know exactly which
way you' re going. But what about
Tt.hunts that take you on winding
road .. in new housing develop
rnems or along desert wa shes in

Radio Direction Finding

Sometimes hidden transmitter
hunt ing. (T-hunt ing) is easy, I get
sharp. unambiguous be ari ngs.
dri ve di rectly to the hidden T o n
good streets through light traffic.
and my passengers ask, "What's
so hard about this?"

Or was I just daydreaming?
Actuall y. it seems as if every lime
I take rldc-alongs 10 demonst rat e
the fun of radio direction find ing
(RDF) contes ts, the hunt is extra
d ifficult and I don' , do as well as
I would like . Of cou rse . it
wouldn ' t be fair to blame the pas
sengers for upseuing my conccn
tration. The fact is that there arc
wide variat ions in d iffic ulty or
T-hun ls due 10 varia t ions in
s ignal level. polarization. te rrain.
and the surroundings o f bot h the
hidden T and the hunters. I' m
always seeking o ut new wa ys 10
get the best bearings in the worst

circumstances.
Mo..t two-meter T-hunters in

southe rn Californ ia use a yagi
or quad o f three to s ix ele ments
o n a mast extendi ng ve rtical ly
from the vehic le window or roof
hole. They depend o n the radio ' s
S- mete r to tell the directi on of

HOMING IN

Joe Moell P.E. KOOV
P. O. Box 2508
Fullerton CA 92837
IHomingin@aol.comj
[httpJlmembers.aol.coml
homingirv'J

Build the NorthScope

Photo A. A 10('(// repeater rro
duces this pattern on rill' mobile
quad and NorthScope, Themain
for ...-ard lobe or 220 degrees true
is the direct signal. The second
lobe at 320 degrees is reflected
sixnal from nearbv foothi lls,
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Fig. 1. Schematic' of the interface circuit thai combines fluxgute compass lind Ssmrter sixnuls to drive a
norm -up CRT display. Resistors are in ohms and cepocuances are in. microfarads III/ leu otherwise noted.

outputs of the mu lti plie r ICs to vo lt age fo ll o we r s t ag e w i th ra nge is + 15.8 to +20 vol ts ; ncga-
sing le-ended . unit y gain; U3 B adds 4. 2 vo lt s tivc supply (pin I I ) can he -1.5

My rece iver 's S-meter tapoff to the S- me te r vo ltage as re - to - 12 volts. Loo k for places 10

c ircuit is described in Chapte r 5 quired by the differential analog tap o ff the se supply vo ltage s
of t he h ook TRANSMiTTER multipl ier inputs. within vour monitor.
H UNTIN G - Ra d io Direction To ensure suffic ient headroom

F inding Simplified (ava i lah le in the mu lt iplier and avoid wa ve- Tune-up Is easy
. fro m 73" s Radi o Bnoksh op ) . form cl ipping under al l input con-

It includes an opera tiona l ampli- d inons , usc ca re in c hoos ing A few simple al ignment steps are

Ilcr to drive an analog panel meter supply voltages fo r the interface req uired to ~t up the !'\onhS<:ope

atop the dashboard. The up-a mp circu it. The pos itive supply to the for the fiN time. COl1IlCCt all the

output in th at circuit goes from MC I·N 5 ICs should he regulated. assemblies and install the Iluxgate
zero to +10 vo lts full scale and Suppl ies fo r the LM324 quad op- sensor on your antenna mast. Set
co nnects to the po int marked am p ca n he unregu lated , T he the focus control on your momtor

I S-MET ER in .-i~ . I. U3 A is a LM32~ positive supply <pin 4 ) for a minimum-size spot. Keep the

A to ur-quaoru nr mu l t ip l ie r
takes into account the pola rity of
input signa ls. If A input is -:! " oils
and B input is +:! volts, output is
.~ volts. Pili in - 1.5 volts and -2.0
volts 10 get +3.0 volts, and so
forth. Typically. the product volt
age is inte rnally divided hy a fac 
tor of 10, This makes sense when
you conside r that the result o f 5
volts t imes 5 vo lts is too great for
a c ircuit po wered oy a 15-vo lt
source if the output j<, not sealed
down .

Analog mult iplie r integra ted
circuits a rc inexpensive and ideal
for modul ators. wan mctcrs. volt
age-control led am pli fie rs . and
automatic gain control stages. The
major suppliers of these ICs are
Analog Devices, Ila rris Semicon
ductors, and Motorola Se micon
ducto rs. S in/cos s ignals swi ng
pos itive and negative. while S
meter signals are pos it ive, There
fore , the mu lt ip lie r mu st operate
in IWO of the four quadrants .

l chosc the Motorola ~1C I ~95 ,

avai lable from nationwide dis
tributc rs suc h as Newark Elec
tronics. The dual- inline package
(P suffi x) is eas ie st fo r home
builders to usc. but it may be
harder to find than the surface
mount (0 suffix) package.

"'i~ . 1 is the fluxgatc-to-moni
tor interface c ircuit sche mat ic,
There arc separate analog mult i
plier ICs and opera tional ampli 
fie rs for the X and Y axes, All
parts e xcept the mult ipliers are
available at 10cu1 part s stores,
They fit onto a tow square inc hes
o f perforated board space (Photo
C ). Construction is si mple. even
without an etched ci rcuit hoard,
No ground plane is needed. but
be sure to put the supply bypass
capac itors d ose In the ICs. Mount
S I and R I in convenie nt loc ations
for adj ustment during T-hums.

Inpu ts of the mult iplier resare
d i ffere nt ia l a mplificr s tages
That's ideal for th is applicat ion
because the s in/cos o utputs from
the Iluxgatc compass vary posi
tive and negative with re spect
to a +4 ,2-volt analog reference
By connecnng mu lt iplier invert
ing input pins to the analog refer
ence. that relationship is preserv ed
through the interface circuit and
there is no nee d to r a regulated
negat ive vo ltage supply. U3A
and U3B convert the differentia
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Ibl

some thoughts on computerizing
the NorthSco pe . Meanwh ile,
keep se nd ing yo ur T-hu nting
new s and col umn sugg es tio ns
via Ecmai! o r m y post o ffi ce
box . Thank you! fa

•••
(0)

under $100. The monitor draw s
about as m uch as a typical mo 
bile rece iver. so I don 't worry
about draining the car battery.
Next month' s " Homing In" will
have all the monitor details and

.!Uf' .
Photo C. The three l e s and associated resistors all the right side of
this perforated board are the jlu:tgatelS-ml'leT inter/au components.
The rest of the board holds CRT deflection amplifiers fOT the
home-built monitor.

brightness conrrol as low as prac
tical to avoid burning the phos
phor screen of the scope. X and
Y channel se nsi tiv ity se ttings
should he about one volt per di
vision, depending on your screen
Size.

Turn SIZE control R1 on the
interface to zero. Set inpu t
switch 51 10 SPOT (position)).
Set the X and Y position con
trols on your scope to center the
spot e n the screen. Tum the mast
and sensor around 360 degrees;
the spot should not move. If it
does. adjust O FFSET control R2
unti l the spot does nOI move as
the mast turns. Now re-ccn tcr
the spot, i f necessary, with the
position controls .

Set Sl toCIRCLE (position 3).
Adjust the S IZE control to move
the spot about an inch toward the
edge of the scree n. Rotate the
mast/sensor and adjust the X and
Y g ain co ntrols and the two
screwdriver-adjusted potentiom
e ters on t he left sid e o f th e
fluxg ate co mpass d isplay fo r a
perfect circular pattern arou nd the
center spo t position. The E-Wand
N-S pot s on the I luxgatc equal ize
the left-right and top-bottom volt
age swings such that positive ex 
cursions equal negative excursions
foreach axis. This makes the circ le
trace exactly o ver the spot (see
fig. 2). If the ci rcle is elliptical
instead o f rou nd. adjust the X and
Y channel gains as appropriate.

Set SI to TRACE (position 2).

With your receiver tuned to an
active repeater and enough RF
anenuation that the S-meter does
not peg, swing the beam around
and adjust the SIZE control for a

trace s imilar to Photo A. There
is plenty o f ga in in the S-meter
channe l, so you can get a fu ll
size trace even if the incoming
signal on ly moves the S-meter
10 q uarter-scale.

Notice that the reflection lohe
in Photo A is quite sharp but the
major lobe is broad at the outside.
This is caused by nonlinearity in
my receiver's S-meter circui ts .
Norma l ly this is not a prob lem,
but I can get a sharper lobe if
needed by adding RF att enuation
to the receiver and turning up the
S IZE co ntro l to compensate. It
should also he possible to add
nonlinear devices such as diodes
10 the feedback path of UIA to
make that stage an ant ilog ampli
fier; I have not tried this ye t.

Whi le the north-up d ispl ay
cou ld be used with a moto rized
m a st like th e d ispl ay s of
KK6C U a nd others , I prefer
turning the mast by hand . Not
onl y does it si m plify the project
(no sli p rings for the coax and
sin/cos signals), it al so makes it
easier to find the exact direction
of signal peaks as displayed o n
the scope. I can rock the beam
back and forth unt il I' m satis
fied that I have found the opti
mum bearing. This is particularly
helpful when there is airplane
fl utter o r r a p id a m p l i tu de
changes due to ke ying or high
modulation levels.

I have enjoyed building several
oscilloscopes over the years so I
decided to make my own moni
tor/display for the NorthScope.
By modifying a commonly avail 
able " boat anchor" scope and
raiding the junk box, the cost was

Fig. 2. At (a) , unequal horizontal and vertical gain. At (bJ, offset due
to misadju sted E-W and N-S controls . At (c), a perfect circle in
proper position.

Radio Bookshop
hone 8()()'274-7373 or 603·924.()()58. FAX 603-924-86 13, or see ord
onn on a c 88 for ordenn infonnation.

Wayne's Five Buck Books:
98 Books You' re Crazy if You Don' t R~ad. Brief reviews of books that
will help make you heal lhy. wealthy. ant.! wise. If you are sick you did it to
you rself through messing up your body. Thi s is probably the single most
imponant five bucks you'll ever spend.

rn:tIii1TIII31O Garfield 51 Suite 4 ON~
PO Box2748

ElECTRONlcs Eugene, Or"900 97402 $99. 0
ht t p://www.motron .com

Control your home
from your radio!

The Aum-KAU'" AK- 16
DTMF Control ler Board
features 16 relay driver
out-put s and DTMF to X-l0
house cont rol capability!
Using your radio kt::ypad, you can cont rol either t he relay
outputs, X-10 modules, or both! X-10 operat ion requires the
PL~513 Power Line Interface ($20 ). The AK,16 mates readily
with our RB-B/1 ($99 ) or RB-16/1 ($14 9 ) relay boa rds. The
0 -1 2 dig it secu rity code is user programable usi ng your DTMF
kt::ypad. Addi t ional features include reproaramable ON ID and
several modes of operat ion, includirl{:! t wo wit h ON response
tones. Printed circuit board. assembled and tested.

ViSA, M Asn RCARd , A \I£ RiCA'i ExpR£SS, Di<,COVER CARd
COD Q 'Ij CASH OR M O\ EY ORdER basis o-dv
5tH, 58 USA; 5 I I C" . d. ; 5 Ib FORfiG' . COD, 55
Price c oo Specifications ore subject to Change without notic

Se Habla Espanol, Pido por Don Moser

Orders: (800) 338-9058
Info: (541) 687-2118 Fax: (541) 687-2492

CIRCLE 2-" ON READER SERVICE CARD
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Hurry up and slow d own

Michael J . Geier KB1UM
clo 73 Magazine
70 Aoule 202 North
Peterborough NH 03458

As I sit down 10 write thi s col
umn describing the arr ival of the
first home VCR and the impact it
had on our world (whic h goes far
beyond te lev ision) , I realize I
have a link celebration of my
own tooonsidcr: This is my 1000h

colu mn. Can you belie ve it? It's
been more than eight years now !
I feel privileged to have been able
to serve you all these years, and I
hope it will conti nue as t ime and
techno logy march on.

For the past few mo nths , we' vc
been exploring v ideo and video
recordi ng . Last t ime , we were
examining the obstacles thal kept
this technology out o f the home
for so long. Let ' s look at the first
of the two biggies and how it was
solved. (Hint: They ho th involve
radio-related rechniqucs.)

I hear you say. Yes, it would be
massive if that 's all the)' did. With

tracks Ihinner than the heads. each
head sweep would pick up signals
fro m th ree sou rces-the desired
track, and the adjacent o nes on
each side. Wh at a mess!

The real cle ve rne ss o f th ei r
scheme lay in deliberate misalign
me m of the head azimuth. By tilt
ing one video head a bo ut 17
degrees le ft and th e other the
same amount righ t, they created
more than 30dcgrccs of misalign
ment between track s. So what?

Well , let's call one head the A
head and the other the B head.
When the A head is reading its
track, it 's pick ing up its intended
stgnal. along with s ignals from
the adj acent B tracks. but those
tracks arc seriously out of azimuth
alignment wit h the A head (which
is aligned oppos ite to the one that
c re a ted them], so they w ill he
much weaker. Combined with the

fM capture effec t. the adjacent
trucks' s ignal s simply d isappear!
And th at. gentle readers. was the
key 10 the home video recorder.
the grail sought for twenty years.
(We11. a lmost. There ' s sl ill that
pesky color problem ro deal with.)

The first Bctam ax recorded one
ho ur o n a cassette. Whil e we
migh t lau gh at th at tod ay, it was ,
at the time o f its introduction. the
highest recorded informat ion de n
sity eve r achic ....cd on magnetic
ta pe. bar none. Not even the mili
tary had an ything which coul d

s tore tha t much mate ria l on so
lill ie ta pe . It was also the most
complex consumer product ever
made: it was so far beyond the
radios and T Vs of the time th at
the re wa s no com parison.

People were eagerly buy ing tape
record ers mo re comple x than
the ir cars,

T he imp licat ion s of that feat of

informat ion storage were littl e
recogni zed at the l ime. hut the
availability of co nsume r-priced ,
megahertz- rate recording ushered
in much o f what we have today.
I' m not suggesting that gigabyte
si.led hard drives work the same
way (they do n' t) , hu t the VC R
created a consumer demand for
the manipulat ion and recording: of
la rge amo unt s of in fo rm ation.
A six-transistor radio just wa sn't
an exciting produ ct anymo re .
Suddenly. thai old audio cassette

Crooked isn 't a lways
wrong

Developers of audio recorders
had long known that head align
ment wa s crucial for maximizing
the amo unt (If information-high

f requency respo nse in the audi o
world-a tape could hold . Spe
cifically, the head gap, which both
creates and reads the bar magnets,
should be at a right angle to the
d irection o f ta pe rravcl. (That set
ting is called the "azimuth" ad 
justment. ) If you d r a w tw o
paral lel vcnical lmcs close to each
other to represent the head gap,
you can sec why. As the tape
moves past the lines. it wi ll ta ke
a linear distance equivalent to the
width of the gap for one magn et
to m ove out o f the way co m

p letel y. so ano ther one can he
written.

Now. draw some vertical mag
nets. and try tilting the head gap
in relation to th em. What hap
pens? The effective gap width.
whic h is from the left to the right
of the entire gap, is muc h bigger.
because at one end the gap st icks
way to the right, and at the other.
way 10 the left . Muc h of the en
ergy the magnets would create as
they move hy is lost within one
gap- width when the magn ets arc
not very wide, because more than
one magnet can fit in at a t ime.
T he result is se riously reduced
high-frequency response, jus t as

if the gap were much bigger tha n
it really is. In an audio recorder,
that's bad .

As you may recall. I me ntioned
that video is recorded using: F\tI .
As hams, we know so methi ng
about that mode. The important
thing here is the capture effect: A
stronger signa l call comple tel y
obl iterate a weak er one. as long
as they ' re more than a few dB
apa rt . Th e k e y t o S on y ' s
Betamax! ». wh ich ushered in the
low-tape -speed home VCR , de
pended on that effect. They climi
nate d the guard band I:l y slowing
the tape down so much that adja
cent tracks not only had no space
between them. they act ually CUl
imo eac h other-s-the result bei ng
track s narrower than the heads
that created them!

"But what about the interference?"

History to t he rescue

Your Tech Answer Man

N~ 60 on yOlK F9«1b¥;1< t:MtI

KnOOOMRSK

least an hour of recording on a
tape . preferably much more. Th e
size of the casseue would be
daunting 10 most peopl e.

The race was on to reduce ta pe
usage. The ans wer pro ved 10 be
fa irly straight forward, a ltho ugh
mak ing it wo rk in color was not .
Here' s a littl e background Ihaell
help with understanding how the y
did it:

In any tape recorder. signals are
recorded as regions of magne
tism. like lit tle bar ma gnets, next
10 each other on the tape as it goe s
by . (OK. therc arc other way s.

such as through the tape. hu t they
arc problematic and never caug ht
un.) The narrower the magnets,
the more you can fit into a given
rape length. As we d iscussed be
fore. though. there arc prac t ical
limits as IU how narrow you can
make them before you can't read
them anymo re. The solution 10
record ing the large quantit ies of
informatio n required fo r video
was to usc rapidly rotat ing head s
that traced out long, th in tracks

The biggest obstac le to the diagonally. A servo mechani sm
home VCR was the nne of tape would the n posit ion the head s
cons umption. Even at the seven during playback so they'd scan
anda half im:hespcr second UPS) the t ra ck s a nd not the space
of the EIAJ standard, 100 muc h betw een them.
expensive tape went through the Space? What space? Well , in
machine per hour. And I do mean theory, you d idn ' t need an y. be -
expensive: Videotape, which had cause each head would hil only
to he made to ~'ery precise toler- its ow n track. In pract ice.though.
anccs. required a higher level o f it didn't really work out that way.
manufacturing precision tha n was Du e to mechanical toleran ce s.
gene rally available for consumer notably wow and Flutt er in the
products at the t ime , so costs were tape d ri ve, so me of the signal
high . from adjacent head sweeps would

T he audio tape wo rld had get pic ked up by the head as the
clearly shown that people hated tape's precise position wandered
threading tapes and would avoid a litt le bit. T hat resulted in inter-
buying recorders if they had tu do rcrcnce and unacceptable play-
it: ho me a udio reco rdi ng o nly back , so the tape speed wa s
uo k c rt when tbc casscue becamc increased 10 make some space
wi dely avai lable . e ven though betw een each track. They called
much supe rior-sounding reel-to- that the "guard band. " It workcd .
reel recorders had been available but it upped the tape speed con-
at reasonable prices for many siderahly. since a significant per-
years. So. any successful home ce mage o f the tape wound up
video recorder had to usc a cas- be ing wasted to all ow for all that
scue. A lso . it was ant ic ipate d unrecorded space . In fact , the
early on that home users would guard hand was a primary cause
want to time-shift recordings for o f high tape consumption-c-but
later viewing. and that meant at huw 1O get rid of it?
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Number 61 on your Feedback card

THE DIGITRL PORT
with was the commands that you
can defi ne in yo ur TNC , and thi s
is something yo u need to be at
least cognizant of. There are ap
proximately 100 definable com
mands in mos t T NC s. Fo r
instance, one that is requ ired he
fo re yo u can ma ke a packe t con
nection is MYca1 1. It simply states
your ca llsign so the sta tio n you
are connecti ng to ca n ident ify
you.

Modern software installs your
ca ll automatically when yo u are
selling up the program, so you
don't want to attempt to bypass
th is part o f the se tup. III primitive
programs, you are instruc ted to go
to the cmd> prompt and type M Y
{space] {your cnltsign], MY is
short for MYcall. 11 is okay to type
the command in its entire ty, but
nearly all commands ha ve an
abbreviation ,

You will find that the defau lts
arc us ually set in the memory of
the TNC and you will be able to

operate j ust fine without chang
ing much other than entering your
call. Some of the commands af
feet what you see o n the monitor;
some alter the packet to he sent;
o thers are for automatic messages
you may se nd; and there are those
for ma ilbox func tions.

The ones I felt were mos t worth
tweaking were the ones havi ng to
do wit h timing the scm packets, in

respect to the incoming packets. Sec
Char t I for a list of the commands
I worked with the most. You will

not ice that a ll these fu nct ion to
cause a "wait" interval to avoid hav

ing two signals collide.
In C har i 2 you will sec other

commands I changed for various
reasons desc ribed . It's good 10
know as much as you can about
these com mands. They are not all
the same with a ll brands of lNC.
However. they a re described in the
operator 's manual for each lNC.

There is cons iderable lati tude
in the settings . and every no w and
then. it appeared tha t there was
progress- that I must have re
paired a nerve in the system-cane
the two systems would magically
connect. However, the connection
was poor and seldom did any sub
sequent commands perform their
functions.

T he impression tha t I was do
ing bailie wit h mu lt ipath signa ls

O ne offhe areas I experime nted was further solidified as I finally
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someth ing had changed in the
geological structure of the valley

and the multipath demon had re
turned; after all. construct ion never
ceases. Just about every tes t proved
this (when I know the answer. it is
easy to plug in the correct circum
stances). I was so comfortable with
the diagnosis that Martin was ready
to invest in more equipment to
fix the problem. That is the way
with hams- the good guys fee l
there is nothing too good nor too
expensive if it will make life better
for a fe llow ham.

Deceptive screen
messages

Changing the TNC
commands from default

Some or the st range symptoms
of the disease were manifested
when KB71'\O sent a co nnec t re
quest to CCBBS; the perfectly
readable response would show up
on my screen and seeming ly in
d icate the connection was made.
Howe ve r, this wasn 't so. I had

Martin watch from his end and he
could see the connec t request
fram e come across his screen,
which would trigge r his system to
send out the we lcomi ng frames
that included the instruction for
me to tell CCBRS what I wanted
(read mail, bulletins. c tc.).

The missing ingred ie nt was
that the "connect" LED was not
li t, on the from o f my PK232
panel. This was followe d by a lo t
of unacknowledged signals trans
mitted back and forth, unt il my
screen would display the message
"retry cou nt exceeded-Discon
ncctcd." Once in a great while a

f ragi le connection woul d be
made-always im mediately after
I had changed something (never
the same thi ng ).

So .. , this led me to think there
is something valuable to put into
this month's discussion while I
tell about the angst I was suffer
ing and the steps, though logica l.
that wound very slowly around to
a realization of the true nature of
the problem. Inc identally, I took
a quick loo k into the on-line d ic
tionary for angst. The words anxi

ety and depression certainly are
descr iptive of the mood that
prevai led fo r a few days .

recorder than it does to buy an
entire new co lor VCR today.
W hereas the process used 10 have
to be done by hand, under a mi
croscope , we now have entire
head drums, with heads mounted,
completely made by machine in
factories that input raw mate rials
and output fully aligned, ready- to..
use assemblies with to lerances in
the micron range. Yes. the VCR was
a tremendous instrument for tech..
uological progress, even if people
do usc it most ly for catching up on
mindless sitcoms.

Next ti me , we' ll explore that
other hig ohs taclo: the record ing
of color. Until then , 7 3 de
KB IUM. rEi

located . Contact with the PBB S
has been reestablished. I'm easy
to please- j ust make m y radio
work . When I tes t problems like
this, I use as much logic as pos
sible , but logic was playing a fe w
wild cards ... again.

Pa rt of the dilemma with logic
is that we l ike to bypass the
steps we " al ready kno w the an
swers to ." Last month, after in
stall ing X PWare, it appeared
tha t the P K 23 2-M BX was in
business o n all modes , exce pt
fo r the loca l packet connectio n.
Diffic ulty in making and ma in
ta in ing solid connec tions has
give n me fits in th is corne r of
the valley for as many years as
I have worked pac ke t.

T here are definite signs of
m u lt ipa th. W he n a signa l is
transm itted , it bounces around
the valley and wreaks havoc at
this receiving ante nna; too many
signals out of phase and there
fo re unread ab le . T h i s was
solved a few years back when
M art in N7N P B insta lled th e
CC R RS j u s t a cou ple m iles
away, hut sti ll there is a s izable
hill alo ng the path. Mart in has
gone 10 great lengths to defea t
the ruult ipath mons ter, hut at
times, he has resorted to trans
fe rr ing f iles to and from the next
node via landline .

When my latest problem arose,
i t seemed norm a l to assume

General Rule #1:
Assumptions genera lly
make my life
uncomfortable.

This column is about so lving
problems. After all, isn ' t it great
when you find a solution? If any
body needs solutions, it is th is
dig itally-obsessed ham , so as
quickly as I get thorn. I pass them
on. Hopefully, they are of value
to my readers.

This month 's conundrum con
cerns a perfectly good direc t packet
connection that quit working a few
months age-e-and it was from my
shack 10 the local PBBS just across
town. That 's serious, especially
when I am writ ing this column. Ifl
am looked upon to answer ques
tions, I' d hetter answer my own.

To begin, there were several fa il
ures. You may recall from last
month's column how my computer
had ceased to converse with the ter
minal node controller (r~C). That
was a problem ofthe firs t order and
I assumed. once it was in working
order, this packet connection would
start cooperating.

recorde r d idn ' t seem like mu ch,
either.

Even more than that, the huge
success of the VC R ushered in the
era of cheap high-prec ision manu
facturing that has brought us the
home co m pu ter. C D players,
camcorders, pocke t-s ized dual
band HTs, you name it. VC Rs re
quired al l kinds of specialized ICs,
which drove the chip makers to new
levels of expertise . The machines
also required mass production of
ex tremely precise mechanical as
scrnhlics, something never before
done on such a scale. In the mid
I':l70s, it lust more-much more
to put a pair of new heads on a
black-and-white reel-to-reel video

So . .. yes, the prob lem is

All those TNC commands
... and how we solved the
"too many retries" d ilemma

Jack He lle r KB7NO
7 12 Highland S treet
Carson City NV 89703
[jhelle re sterre.netj



Chart 1. These COIlI/l/(lIIdI life specifically used 10 help avoid collisions between packets by preventing
simultaneous sending and receiving between stations O il the same freq uency,

Specifies the wait in 10ms intervals that the TNC is to wait after
keying up the transmitter before sending data.

Specifies the time in 100ms intervals that the receiving TNC will wait
before sending an acknowledgment of a received packet.

MFJ - 1274 an d started ge tt ing
cab les re ady. Mart in , in the
meant ime , was makin g his own
plan s, on a grander scale, to put
up a node on a ne arby peak . [
felt it m ight be a go od idea to
fi rst tr y the 1274 in th e shac k to
be sure it still worke d .

A fte r a few fal se s tarts , I got
th e 1274 in p lace of the PK 232
and . after a litt le config uring,
got the screen to speak a Ian
g uagc I understand . I tr ied a
connec t to CCBBS j u st to be
sure eve ryt hing re sponded and,
10 and be hold , the connection
worked-first tr y !

I spent at least ten mi nut es
c o nnec te d, to see t hat t b ts
wasn' t j ust anothe r coincidence,
an d sent Martin a personal mcs
sage . Then I d isconnected and
connecte d an d read a fe w bulle
tin s. Definitely, the source of the
prob lem was found . This should
pro ve , unti l next time . tho ugh
m an y thing s are improbable ,
no th ing is impossib le .

T he next thing was to contact
the new owne rs of the AE A li ne,
T tmcwavc. 1checke d thei r Web
page and did not see a phone
number, so I sent them E-mai l
describing my dilem ma. At th is
writ ing, they have not had ti me
to respond . By th e time th is is
publ ished , the actual problem
wi ll ha ve heen re sol ved.

If you have questions or corn
ment s about this column, E-mail
me at [jheller cp stcrra.ncr ] and!
or CompuServe [72 130.1 352]. I
will gl ad ly share what I kn ow or
find a resou rce for you. On
packet , when you ge t a chance,
d rop m e a li n e I K B7 N O @
N 7NPB . # NONEV . NV. USA
.NO AM ). For now, 73 . iii

plus hi s connection continued
lo ng enough to get my desired
result. Ela ted, I sent Martin the
new s.

I started making pl ans to set
up a digipcatcr in another part
of th e va lley. [Sho rt explan a
t io n : D ig ipe ati ng is a handy

fu nc tio n of the TNC. It allow s
sta t ions to conne ct throu gh one
anothe r and each will pass along
(re peat ) d ig it al me ssages that
would othe rwise be diffi cult or

im possib le d ue 10 di stance and!
or terrain .]

In preparati o n to sett ing up
a digipe ate r , I d u g ou t a n

This is also AEA-specific . This is meant for use with multiple connects
to avoid co llisions by monitoring carrier detection (OeD).

This shows up in some AEA packages and is meant as a diagnostic
tool. My screen filled with a form of "weak signal" messages.

Normally off , but with it on , I was able to view all the commands as
they were being sent. However, it encourages collisions.

This will turn error correction on or off . Therefore , if there are packets
being received, they can be viewed.

FUNCTION

PErsist

FUlidup

PASSAII

WHYNOT

COMMANO

I entered a con nect pat h to

CC BBS via the other station and

got an instant connec tion. Some

of thi s was pure luck- th is T NC

user had the digipeat option "on,"

Digipeat looks like the
answer

ro u nd a station co n necte d to
CC BBS whose transmiss ions I
co uld copy on my monitor. Y10st
other sta tions we re fro m another
side or the hill s and their signals
could not be copied on my moni
tor. o n ly t ho se sig na ls f ro m
CC BBS.

Chart 2. These commands were experimen ted with to explore the possibilities off ered. Each
manuf octurerlprogrommer offers ideas that are worth exntoring when the solutio" becomes difficult,

August 1997

Specifies the time in seconds the transmitter wi ll wait for
acknowledgment after sending a packet before sending the frame
(packet) again.

Specifies the time in t erns intervals that the TNC will wa it after the
last heard signal on a channel before keying up.

Specifies the wa it time in 10ms intervals to perform the same function
and in addition to AXhang.

Another wait parameter that specifies the time in 100ms intervals that
the transmitter will wai t after the repeater keys up before sending
data.

FUNCTION

Rene's Books

Wayne has a whole bunch or
booklets you'ftenjoy - like How
to Make Money. The Bioclcctrificr,
WWIl Submari ne. Caribbean, and
other Adventures. Editorial Collec
tions, lnvtant Morse Code Course
for the truly lazy. Reading Guide .
Cold Fusion, and etc. Ask for FREE
16p list o( WAYNE'S STUFF.
Order Wayne's Stuff

RESptime n

FRack n

DWait n

AXdelay n

AXhang n

COMMAND
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The Last Skeptic (lr Science.
Rene blow s holes in on e cher
ished scientific dogma after an 
other. Do you be lieve there
have been ice ages? That the
moon ca uses the tides? Th at the
iron core of earth causes its
magnetic field? That the tra ns
mutation of elements is di ffi
cult? Another $28 well spent.

TXdelay n

NASA Mooned America.
Rene makes an airtight case
that NASA never landed any
o ne a ll the moon . Ridicu lous.
of course, so maybe you can be
the flrst to find faul t with
Rene' s 30 "gotcbas." lie sure
convinced Wayne. $28.

Phon, ~(l)-274-1373 or 603-9~4-005g , FAX
603 _Y24 ·g6B. (If IICC " Ncr form on PJ ~" gg
lor ",derin~ informali"n.



NumbM lJ3 on your F_ tMct CMr1

NEW PRODUCTS

1.000 ECG items wit h access to
the ir e nt ire Hnc-i-ovcr 4 ,500
SKUs.

:\l C1\l has j ust re le ased its
newest ca ta log, #38, with 6,5CKl
new ite ms. New categories of
Data Comm. Com puter Soft 
ware. Gaming. Printer Parts, Of
f lee Supp lies , and Safety offer
you ne w service o pport unities.
A ll MeM's trained sales repro
se nturives arc profe ss iona ls .
available o n toll-free lines to pro
vide immediate se rvice Monday
th rough Frida y. 7:ooa. lII. t0 9:oo
p.m . EST. and Saturday 9:00
u.m. to 6:00 p.m. EST. fA Xed
orders arc accepted 24 hours a
day. e very day. For comple te in
formation and a free catalog. call
;v.IC M Electronics at (800) 5-13
4 330; FAX (937) 434-69 59 .

and a to-ptn plu g for the remote

cable.
For more informal ion, contact

Ncm.u Elec tro nics at (305 ) 899
0900; FAX (305 ) 895 -8 178 or
E-mail: [info @nemal.com l.

New Camera Cables
from Nemal

Ncmal Electronics Inte rna
t ional has introduced a new line
of mulricore camera cables for
use wi th Sony. J Vc. To shiba,

and other equipment . The cables
feature precis ion coaxial mctu
bers. various contro l wires. and
a fl exible o uter jacke t. which
o ffers protection from tempera
ture extremes. abrasion. oil. gas
and ozone.

Nernal has abo introduced a
new remote control composi te
r uble fur lise with Sony paintbo x
remotes. ma king it cas icr 10 use
the Son)' remotes in field appli
cations , and providing all the re
quired mu-rconncct ions under a
s ingle flexible jackcr-c-Nemars
high-performance flex jacket .
S tandard te rm ina tio ns include
XLR for aud io. Br-.:C for video,

C;()llr/l ltl t,1Cl OIl I'C 1fJ(' ~~
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MCM Adds Philips ECG
Semiconductors

~ICM Elec tro nics proudly '1lI
nounces that Philips ECG is the
newest in their line of top qu al.
ity products . MC~I stocks over

It's a Cata log I It's a Newsletter l

No-c-it's Electronic Ex perimenter 's }ollnJa{, published by Debco

Electronics , Inc. Mo re than just a tabloid catalog . it o ilers t ips ,
projects. and more for electronics hobbybls. You can order kits Ifrom
Ramsey and other manufacturers ) and parts . and read advice from

The Wizard o f Newtown. Captain O RP, and Professor Quad. Get a
copy from Debco Electronics. lnc., 4025 Edwards Road . C inci nnat i

0 11 45209.
k ind o f to nal q ual it y, T h e
C le arTone wa s care fu lly de
s igned to improve the intell igi
bi lity o f speech in the frequency
range of 600 to ·U lOOl II while
re d uc ing unde sirable noise .
stat ic and hum.

The M FJ-2S 1 is less than four
inch es square and will handle
8W, s12_II co mes with a six-foot
cord and 3.5m m mono plug, and
a versati le sw ive l moun ting
bracke t lets you di rect the ...ound
where yo u want it- and all this
fo r only $9.95! And. of course.
i t ' s cove red by th e MFJ NO
MAlT ER WI/AT one -year un
conditional warranty. For your
nearest dealer o r to o rtl... r, call
(800) 6-47-1800: FAX (61O) 3:!3
655 1: o r w rite to ~I FJ Enter
prises , Inc.. 300 lndustrinl Park
Road , Starkv ille 1\1S 39759 .

ing yo ur sensitive receiver? Cast

a deep null o n him and literally
take him out- you won't eve n
know he 's there. Null ou t your
local AM broadcast stati on, and
underneath yo u might f ind a far
away stat ion in an exotic place
you've ne ver heard o f!

The MFJ- 1026 simply plugs in
betw een your transmitting an
tenna and transcei ver. To null.
adjust amplitude and phase con
trol s for mi nimum Svmctcr read
ing or lowe st noise . To pea k,
push reverse butto n. Usc the
built-in active antenna or an ex
ternal one : it' ~ better tha n a
phased antennae-you can elec
tr ica lly "rotate the array" whi le
the antennas remain stat ionary.

T he ;v.IFJ -I026 is priced a t
S139.95, and ha... a lillie brother
without the built-in active an
te nna : the M FJ - 1025 is o n ly
$ 11 9 .95. For your nearest dealer
or 10 order, call (800) 647- 1SOO:
PAX (6( 1) 323-6551: or wri te
MFJ Eruerprtscs. Inc.. 300 Indus
trial Park Road , Starkville M S

39759.

Manufacturers, your new products
can be here .. . Contact

Joyce Sawtelle at 603 924·0058

Just Like Magic

~IFJ proudl y announces the
~IFJ - 28 1 C1earToner lol Commu
nications Speaker for SSB. P~I ,

A M. and C Wo Plug it in and M PJ
prom ises speech fidelity that you
never knew existed . The MFJ 
2 81 wi ll re store th e s mooth
sound of sine wave s that CW
naturall y generates and make it
far easier to copy, Small built-in
speakers j us t can' t del iver this

Wipe Out!

wipe our that interference and
norse before it gets into your rc
cc iver, that is . When yo u plug

your stat ion ante nna in to the
MFJ- 1026, your antenna sys tem
turns into a directional receiving
array ! You can place a null up to
60dR deep on any type o f noise
and inte rference arr iving fro m
any direction and wave angle .
Ligh tning crashes from distant
thunderstorms. severe power line
noise from arcing tran sformers
and insulators , lamp dimmers.
touch-controlled lamps, elect ric
drills , indu str ia l processes , T V
birdies and more can he el im i
nated with the \1 FJ-1026 Deluxe
Noise Canceling Act ive Ant enna.

Is a strong local ham overload-
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the pulses can become distorted as the
signal is sent through di fferent circuits
and communications media.

PWM: Pulse width modulation

Rather than modulate the am plitude of
each pulse. we ean change the width of
the p ul ses; this results in pulse wid th
mod ulatio n or PWM. which is shown in
Fjg, 3. A pulse is wide when the ampli
tude of the original signal is high. and
narro w when the amplitude is lo w.
(Note. by the way. that the sampling rate
in Fi2. 3 is much too low. The Nyq uist
sampling theorem states that there
should he more than two samples taken
during the fastest cycle of the waveform.
We have c irc led what looks like a fairly
small/fast cycle. and there are not two
complete samples in that small interval.)

As you can see from the small "t ick''
marks under the pulses. the leading
edges of the pulses are evenly spaced: it
is the trailing edges that mo ve back and
forth to vary the wid th o f each pulse in
o ur exam ple. There arc variat ions of
PWM whic h move only the leading
edge. or which move both edges to vary
the width.

PWM has so me advantages over
PAM . S ince all the pulses arc the same
height, PWM can be sent through digital
circuits which would otherwise ignore
or alte r pulse heigh ts. A PW M signal can
be fairly easily conve rted back 10 an
analog signal by passing it through an
" integrator" circuit. that is, a circuit
which measures the area under each
pul se and converts that area to a fixed

lll.lllllJ llill III. II I II II

The result is then called PAM or pulse
amplitude modulation, since it is the am
plitude of the pulses that tell s us what
the vo l tage should be. PAM is a sort of
electronic mongrel-it is partly digi tal
and partly analog . The timing and the
fact that it consists o f pulses makes it
look dig ital, but the amplitudes which
preserve the voltage levels arc purely
analog. So PAM permits us to do time
di vision multiplex ing. but is still subjec t
to many of the same problems as analog
transmission would be. includ ing noise.
distortion, etc.• because the heights of

Fig. 2. PI/ Ise amplitude modulat ion (PAM;.

The pulses in Fig. I ac tually have an
other fault- some arc positive and some
are neg ative, which makes them difficult
to send through some circuits. II is bett er
to make all the pulses the same polarity.
as shown at the bottom of Fig. 2. by add
mg a fixed OC voltage to the origina l
analog signal; this changes it from pure
AC to pulsating DC.

I'A:\I : Pulse amplitude modula tion
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Fig . 1. Sampling 11/1 analog waveform,
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I
f you examine Fig. 1 carefully. you
will note that the sampled signal at
the bottom of the fi gure consists of

pulses. and that their amplitude is pro
pcrtional to the amplitude of the analog
wave at that point. You will also see that
the tops of these pulses arc sloped the
same as the analog waveform was at that
point. In most cases, this slope is en
tirely unnecessary. since the circuit
which does the reconstructing of the
pulses will supply its own slope; hence
the pulses in most systems will ge nerally
have nat tops. Furthermore, since the
slopes o f the tops arc unimportant , only
the height (am plitude ) o f these pu lses is
important: the pulses can therefore be
very narrow. This makes it possible to

squeeze many other pulses between
them. thus allowing mo re differen t chan
nels to he m ultip lexed together (hut note
that this rap idly increases the required
bandwidth).
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Fig. 3. Pulse widrh modulation (PWM) .

• is d igitized as soon as it enters your local
telephone company central o ffice (and
some times even soonert) . It is then car-
ried as a d igi tal signa l almost all the way
to its destination . The di stance it travels
is unimportan t, because the data arrives
at its destination exactly as it left your
to wn . You can no longer tell the differ-

•
ence be twee n a local call and a long-dis-
tance call j ust by the quality of the
connection (and , despite what some tele-
phone carriers will tell you, it has noth-
ing to do wi th whether the connection is
thro ugh a fiber cable) .

F ig. 5 shows how it's done in a CD re-
corder and CD player. As the analog mu-
sic signal co mes in, a sample-and-hold
circuit grabs samples of the input
signal's voltage at the sampling rate. It
then holds that vo ltage constant (even
while the signaI itsel f is changing) long
enough for an analog-to-digi tal co n-
verter (also called an A-to-D co nverter,
or j ust ADC) to measure the voltage and
convert it to a binary number. This pro-
cess is called quantizing . The resulting
binary number is sent through a ccmmu-
nic ation s channcl (or, in the case of a
CD. recorded 0 n the disc). Eventually, it
goes bac k into a digital-to-analog co n-
verter (also called a D-to-A converter or
DAC), which conve rts it bac k into an
ana log signal. But this signal has jagged
edges because it has been quantized .
Fortunately, the j agged edges represent
frequencies above one-half of the sam-
pling freq uency (and therefore above

-.
~

~

~
Fig. 4. Pulse freeuency modu lation (PFM) .

We can now sec how PCM or pulse
code mod ulation works. We sample an
analog signal (us ing the Nyquis t sam
pling theorem to tell us how often to
sample) j ust as before . But ins tead of us
ing each sample to co ntrol some analog
characteristic of a p ulse, such as its am
plitude or width, we convert that sample
into a code- usua lly a binary number.
Although there can be some errors in the
conversio n process itself, once the con
version to a di gital code is done, that
code can then he stored or transmitted
with absolutely no additiona l errors (as
lon g as we are carefu l).

The modern te lephone network is
a prime exam ple. Be fore the 1970s.
transmission over the long-di stance tele
phone network was analog . Cross-co un
try connections were noticeably noi sier
and more distorted than speaking with
someone across town. Today, your voice

The problem wi th the se ap proaches is
that small circuit errors, which migh
produce slight changes in the amplitude
or width or frequency o f a pu lse. cause
errors in the signa l.

Now it is time to look at the purely
dig ital method s. In a dig ital system
there is a limi ted number o f possible am
p litudes, widths. frequencies, or what
ever, in a signal. For example, in most
co mputer circu its, there arc only two
voltage levels: o ne that we call a lo w
and another onc we call a high. The low
is us ually close to zero volts, while the
high is usually somewhere between +2
and +5Y. The beauty of this scheme is
that the precise voltage of a high or low
is no t important, so that slight imperfec
tions in a circuit wh ich might change
for instance, +5V into +3V make no di f
ferencc because a high is a high is a
hig h. But changing a high into a low, or
vice versa. is catastrophic . so if the
change is large enough to change +5 to
nv, then all Hades breaks loose. Fortu
nately, with careful design, we can avoid
most such huge errors .

We have already discussed binary
numbers, so let' s just add that these
highs and lows gene rally represent the
ones and zeroes of binary numbers. (The
high is usuall y a I . while the low is usu
ally a 0, but beware : there arc many,
many places where the high is the 0 and
the low is the I. )

PCM: Pulse code modulation

Pulse frequency modulation is another
analog-digital hybrid; here the fre
quency of the pulses depends on the ana
log sig nal's vo ltage, as shown in Fig. 4 .

PFM is very simi lar to FM , where the
frequency of a carrier also depends on
the analog signal being transm itted, but
instead of a sinusoida l carrie r, we have
rectangular pulses. PFM is sometimes
used in instrumentation and measure
ments, bu t its usc in communications is
usually associated with FM. For ex
ample, there are some FM detector cir
cu its which convert Rv1 to PFM, and
then use digital ci rcuits to me asure the
frequency and convert it to a n analog
signal.

vo ltage. It can also be easily ana lyzed by
digital circuitry. which can measure the
width of a pulse fai rly accurately by
measuring its timing .

Nevertheless, PWM is still only an
analog-digital hybrid . Any ki nd o f dis
tortion which slightly changes the width
of a pulse will di stort the signa l. PWM
therefore has fairly limi ted uses in co m
munications. One fairly common use is
in high-power amplifiers or power sup
plies . Since the voltage in a PWM signal
is eit her at zero or at full height. there
arc no in-between states. W hen such a
signal is ampli fied by a transistor, the
transistor is either fully off (when the
current through it is zero) or fully on
(when the voltage across it is very close
to zero) . The power lost in a transis tor is
the product of current times vo ltage: if
one or the other o f those two is zero or
dose to zero at all times, the ir product is
small, and the po wer dissipated in the
transis tor wi ll be smal l. This allows the
amplifier to provide a high power ou tput
signal without itself losing much power
in the process.

PFM: Pulse frequency modulation

All-digital methods

All of the methods we've looked at so
far- PAM, PWM, and PFM- have been
mixtures of analog and digital tech 
niques. The value o f an analog signal af
fected ei ther the amplitude, width, or
frequency of pulses. in a continuous or
analog fashion. By this we mean that the
amplitude, width, frequency, or what 
ever, could take on a continuous set of
values: there could be an infinite variety
of amplitudes, widths , or frequencies.
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called quantization error. I can reduce
the error somewhat by using a bet
ter (more expensive) ruler which has
marks smaller than one inch, but I will
now also need more room to write the
measurement down .

The analog-to-digital converter works
the same way. Whatever the input volt
age is, it can only measure the voltage to
the nearest step size. Moreover, the
number of possible measurement values
depends on the number of bits it outputs.
If the converter had only a one-bit o ut
put, which could therefore be either a 0
or a I , there would only be two possible
"sizes." With just one output bit. the
converter could only specify two pos
sible voltage levels; in-between voltages
would have to be assigned to one of
those two allowed levels.

With a two-bit output, on the other
hand, the ADC could measure fou r
different analog voltages: for example,
the bits 00 could mean " very small,"
01 could mean "medium." 10 co uld
mean "big" and I I co uld mean "very
big." But in-between voltages must still
be assigned to one of those four allowed
levels.

Just as using n bits allows us to
specify 2n different binary numbers, so
using n bits allows the ADC to specify
2n different values of voltage (fo r in
stance , two bits can specify 22 or four
different voltage levels).

To see what thi s means. let' s suppose
that we have a converter which has a
three-bit output; it can therefore detect
eight (23) different voltage levels. Look
at Fig. 6 to see what this would mean.

At the top o f the figure. we have the
same analog waveform we have seen in
previous figures. The tick marks show
us when the sample-and-hold circuit and
the A-to-D converter sample the input
signal. At each tick mark, the ADC looks
at the analog signal , and assigns it
(quantizes it) to the nearest of the eight
voltages it can distinguish . (Most con
verters actually use the next lower value.
rather than the nearest value.) These

,... 4_ 100_
~ l _ Oll _ " "

'3 l ROlO-
> 1_ 001 -

"C 0.000-

eight levels arc labeled wi th their binary
eq uivalents. from 000 for the lowest to
111 for the highest. The out put from the
ADC would therefore be the series of
numbers 100, 101, HX), 101. 101, ... as
shown at the top o f Fi~ . 6.

In other words. the gradual changes in
the input voltage that occur between
samples arc ignored; the ADC only sees
the signal as it ex ists al the instan t it is
sampled . As far as the ADC IS con 
cerned. the signal migh t as well he the
squared-up wave that is shown superim
posed over the analog signal in Fig. 6.
When the di gi tal s ignal IS eventua lly
converted back to ana log. we will ge t
this squared-up signal, hUI the filter cir
c uit in the o utput will round off the sharp
comers .

The prob lem. of co urse. IS that the
squared-up wave (even after it IS

rounded off again at the en d) is not q uite
the same as the original analog signal,
and this introduces an erro r. You can
think o f this error ei the r as d istortion , or
as noise, that is. a s igna l whic h simply
shouldn 't he there .

The hotto m c urve in Fig . 6 plots the
di fference be tween the o riginal analog
signa l. and the squared -o ff q uantized
signa l that the ADC thinks it sees- this
is the noise or di stortio n. Let's try to
compute its size in terms of the voltage
steps that the ADC can de tect.

The maximum peak-to-peak ampli
tude of the origi na l ana log sig nal is eight
divi sio ns. The error signal at the bouorn
o f Fig. 6 has a maximum peak-to-peak
amplitude o f two di visio ns. BUI notice
that this signal has very sharp ti ps at its
maximum and rmmm urn points; after
the filtering that occ urs at the end, those
peaks will be rounded off, and the peak
to-peak ampl itude o f the error will be
less than one di vision peak-to-peak.

We now have a peak-to-peak desired
signa l level of eight div isions, and a
peak-to-peak noise leve l of roughly o ne

Fig. 6. Cakutation (If n ror and signal-to
norse.
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Fig, 5. Sample-end-hold and ADC.

even the highest frequency of the de
sired signal), so they can safely be fil
tered out wit hout removing any desired
signal. The result IS then the original
audio.

The ADC cannot, however, capture
the exact value. When it quantizes the
voltage, it can only express it to the
nearest allowable digital number, and so
it ge nerates a quantization error,

To understand quantization error,
think of shoe sizes. My foot is bigger
than a size 11 shoe, hut smaller than a
SIze 12. If I wanted 10 order a pair of
new custom-made Bru no-Magli shoes
fro m the manufac turer, I could trace the
outl ine o f my foot on a piece of paper
and send that as a measurement. This
would be an analog measurement which,
if only I could perfo rm it exactly, would
he an exact representation of my foot
size. The problem is that temperature or
humidity (or the vagaries of the post of
fice ) could slightly change the size of
that paper. so that the manufacturer
migh t send me the wrong size.

So I choose to measure m y foot in
stead , and send j ust the measurement.
Unless my letter is grossly mangled by
the post office. that measurement will
ge t to the ma nufacturer and still be read
able . But the problem is this-how good
is the ruler I usc to measure my foot size,
and how much space do I have to write
down that size?

If I had a perfect ruler, I might find that I
have a size 11.62729577953221459 .. .
fool. where the pe riods (call ed an ellip
sis) denote tha t there are more digits
than I have written down. In fact, my
measure me nt might require an infinite
number of digi ts. but the manufacturer
obviously doesn' t need all of them
(nor do I have the room for them in this
chapter) .

But suppo se I onl y have a ruler cali
bratcd to the nearest inch. I must now
decide whether my foot measures II
inches or 12 inches. Whichever one I
choose. there is a slight error and the
shoe will not quite fit. This slight error is
66 73 Amateur Radio Today • August 1997



division (or less). The signal-to-noise ra
tin is then about 8-to- l: which works out
to

8
20108\=20x O.9 = 18dB

In this case, we had three-bit numbers
giving us 1RdH signal-to-noise ratio. If
we repeated this calculation fo r di ffe rent
numbers of bits. we would note that. as a
general rule. each bit in the binary num
ber will give about 6dB of signal-to
noise ratio.

Let 's now return to the compact di sc .
In the C D recorder. the analog-to-digital
converter generates a 16-bit number, and
is accurate enough to quan tize 65.536
di fferent voltage levels (since 2 16 is
65.536). which gives us a signal-to- noise
ratio of about 16 x 6. or 96dB.

To achieve a frequency response to
20.CKX)Hz. the audio is sampled at
..w.IOO times per second. BUI since the
CD is stereo. all o f this happens for both
the left and right channels. We now have
44, UK) samples pcr second. limes two
channels, times 16 hit s per sample. or a
total of 1,411.200 hils per second. This
is about 85 million bits per minute. or
about 6 billion hits for the complete d isk
(slightly over 70 minutes).

Th is large number of bits would not be
needed if we were willing to accept
lower quality sound. For example. since
the telephone network docs not need hi
f quality to20l.: HI.. or a 96dB signal-to
noise ratio, it uses many fewer hits. For a
frequency response to slightly under
4000Hz. the telephone companies
sample 8(X)() times per second. Seven
bits arc quite adequate for voice quali ty
sound. so telephone company Acte-D
converters only rec ognize 128 different
levels. and OUlpUI seven-bit binary num
hers. Over one second. we [hen have
8000 samples, times seven hits per
sample. or 56,O(KI bits per second
much less than the CD.

With 128 levels. the resulting signal
to-noise ratio is about

128
20 108 T = 20 x 2.1 = 42dB

(or again about &lB per bit). This
isn't anywhere as good as a C D. hUI
stil l perfec tly adequate for vo ice
communicatio ns .

Compression a nd expansion

Compressio n involves c hangi ng a

signal or data in some way so as to use
less space to store or transmit it. At the
receiving end the process is usually re
versed to uncompress (expand) the sig
nal or data to bring if back to its origi nal
state. This compression/expansion pro
cess can fall into two categories: lossy
and loss-less.

• In loss-less compression. the expan 
sion exactly reverses the compression,
so that the final result is exactly the
same as the original. Loss-less compres
sion is generally used for computer data.
where changing even just one bit can
completely ruin a program or data file.

• With lossy compression, the ex
panded data may be slightly different
from the original. Lossy compression is
genera lly used for data intended for hu
man s. who can usually tolerate slight
d ifferences in sound or pictures.

Compression/expansion can be done
on both analog signals and digita l data.

Radio stations provide a good ex
am ple of analog compression. The sig
nal-to-no ise ratio of a typical AM
broadcast station is usually much less
than that of a C D recording (especially
one of classical music ). If they tum up
the volume so that the very weak por
tions of music arc above the radio
signal's noise level. the very loud por
tions of the same recording will
ovennodulate and distort. If. on the
other hand . they tum down the volume
so that the loud parts produce 100%
modulation, then the soft passages will
be below the no ise level and become in
audible. Radio stations therefore often
use a compressor to reduce the dynamic
range (the difference between very loud
and very soft sounds) of a recordin g.
The compressor automatically turns up
[he volume on so ft sounds. and turns it
down on loud sounds. Since there is no
expander in yo ur receiver, no expansion
is ever used.

In the digital world. most compression
methods look for repetitive patterns in
the data . For example. certain combina
tions of letters. such as th and ing, ap
pear fairly often in the English language .
We could save space by simply replac
ing each such string by some special
character. such as perhaps <JI or § . Like
other extended ASCII characters. these
specia l characters take eight bits each:
eve n better compression could be
achieved by replacing very common
strings with even shorter bit patterns.

perhaps using just a few bits. As long as
the expansion process then rep laces each
special code by the original string, we
can reconstruct the original whboutloss.
It is entirely possible to compress plain
te xt by a fac tor of 2-10·1 or 4-10- 1
(meaning that a compressed fi le takes
only 1/2 to 1/4 as much space as the
uncompressed l1Ie I. Some f iles (cspc
dally if they contain long strings of
spaces or blanks) can be compressed
even more. If you' re into computers.
then you may know about "zipping"
fi les (using the PKZIP program to com
press, and PKUNZIP to later expand) as
an example of a loss-less compression. It
compresses computer ti les so they take
up less roo m on a disk.

But loss-less compression does not
work if there are no repetitive patterns in
the original data. because then it is not pos
sible to come up with short codes for of
len-used patterns. Loss-less compres....ion
also seldom achieves more than a 5-to-1
compression (though greater compression
is possible on certain types of fil es).

This is where lossy compression
comes in. Lossy compression docs all of
the above. but it also examines the data
to see whether there are details in it
which are not needed and which could
be eliminated . This is a mailer of judg
ment. though-a compression method
which might work for sound fi les might
be disastrous on a picture fi le.

T here arc severa l common lossy com
pression method s in usc. For example,
Sony developed an audio MiniDisc-a
compact d isk which is about hal f the
size of a nonnal compact disc. and stores
just 1/5 as many bits. but can hold the
same 74 minutes of music. It uses a
compression method called ATRAC.
which splits the 20kHz bandwidt h audio
signal into 5 12 smaller frequency hands.
analyzes which bands have either no sig
nal. or a soft enough signal that it would
be mas ked by some louder sound else
where. and then eliminates those judged
unhearable . The resulting signal is d if
ferent from the original, but in ways that
only a careful side- by-side compariso n
can detect. And even then . many listen
ers can tell the d ifference between the
original and the ATRAC-modified
sound. but cannot always tell which
sounds better.

Another example is the JPEG system
for compressing still computer pictures
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Fig. 7. Use of unequal steps in quamiting ,

voltages arc to the le ft and positive volt
ages to the right). The vertical axi s plots
the output voltage. with plus at the top.
minus at the right. and zero in the center.

The result is that small signals. which
only move slightly to the left or right o f
the zero (the ce nter of the figure) arc
stretched out so they take up more steps
of the A-to-D converter's input. In other
words . instead of shrinking the step size
for small signals , thi s non linea r ci rcuit
stretches small signals to fit the equal
step sizes o f the co nverter.

At the recei ver. an opposite circuit
would treat the audio signal co rning o ut
of the D-to-A converter. doing the exact
opposite-reducing small voltages and
increasing large o nes. This ci rc uit re
stores the audio signal to its original
shape.

This method of co mpanding work s
quite we ll for telephone-qua li ty voice
signals. and makes a noticeable differ
ence in audio quali ty.

DPC:\I: Differential rC~ 1

Differential Pulse Code Modulation
o r DPCM is basically PCM but with
d igital compression to re duce the num
ber of bits requi red to carry the infor
mation without ac tua lly changing the
acc ura cy.

T he idea hinges on the fact th at. fo r
most ana lo g wave forms. any two sue
ccssivc sample s are usua lly fa irly
sim ilar. In o ther words. the di fference
between any two successive samples is
fairly small- and definitel y smaller
than the overall s ize o f the waveform.
Hence the number of bit s needed to
speci fy the difference between two
sa mples is smaller than the number of
bits needed to give the e ntire val ue of
each sample .

For example. in Pig, 6. we saw that
the firs t few qu antized steps in binary
we re 100. 101 . 100. 101, 101, 101 .
110, ll O, l iD, I l l, 110. etc., each of
which req uired three h its. In decimal .
these are the numbers 4. 5. 4, 5. 5. 5. 6.
6.6. 7. 6, etc. Once we know the firs t
value (4). we can specify the others by
giving only the differences from the pre
vious number. For example. the second
number is 101 or 5. which is the prcvi
ous number (4) plus I. so we would
write +I. The seq uence would then be
+ 1, - I. +1 . O. 0, + 1, 0, O. +1. - I. which
would require fewer bits than expressing

+ Input

Fi~. 7 shows the effect. There is a bit
more error in the large wave at the left.
but this is outweighed by the better ac
curacy for the smaller wave at the right.

Obviously. both the compressor in the
sender. and the expander in the receiver.
must know what the step sizes are . so
that the expander can properly rebuild
the waveform from the digitized
samples, Th is process o f compressi ng an
audio signal at the transmitter end. and
the n expand ing it at the receiver end . is
called companding.

A-law and u-law companding both
work the same way. but their step sizes
are slightly different. A-law companding
is primarily used in Europe. whereas u 
law companding is the US standard.

Fig. 8 shows another way to look at
this process. Rather than design the A
to- D and D-to-A converters to use vari
able size steps. let's imagine that the
input aud io signal Gust before a normal
Acte-D converter) is passed through a
nonli near circuit which slight ly boosts
small voltages. and slig htly reduces
large ones.

Fig. 8 shows the transfer function
(that is. the relation which tells what the
output voltage will be for any particular
input) of such a circuit. The horizontal
axis shows the input voltage (zero is
in the middle. while negative input

Fig. 8. Compressor transfer [unction,

(or MPEG compression for motion pic
turcs). Because the eye is not particu
larly sensitive to certain kinds of picture
distortions which affect color or sharp
ness. JPEG and MPEG achieve much
greater compression than most other
mcthods-c-comprcssions of 50-to-1 or
IOO-to-1 arc not unusual. A fter JPEG
or MPEG compression and ex pansion.
the picture is not qui te as sharp or de
tailed as it started . but the changes are
usually small enough that most peop le
arc not bothered very much by it (a l
though certain kinds of pictures are very
badly affected).

Zipping. JPEG. and ~lPEG compres
sion are not usually performed "real
time:' That is. they arc not performed as
the data is being generated or used . First
you generate digital data in its original
form. and then. at some later time. you
go back and compress it. Part of the rea
son for this is that these compressions
take time, and tcday's hardware isn 't
fast enough to do the compression while
the original data is being genera ted . That
will undoubtedly change.

Other methods. though. can be per
formed real-time. Sony's ATRAC. for
example. works in real time.AMiniDisc
recorder can compress the sound signal
while it is being recorded. and expand it
while it is being played.

A-law and u-law compression

In telephone applications , A-law and
u-law compression arc specially de
signed for dig itized voice to reduce the
apparent distortion without increasing
the number of bits.

With even spacing between the quan
tization steps. as in the top curve in Fi~.

7 (which shows on ly sixteen steps.
though nonnal telephone audio uses 128
steps). loud sounds (those havi ng a large
peak-to-peak value. and shown at the
left) arc quantized with far more steps
(and therefore much less distortion) than
wea k sounds (shown at the right) , Thi s
is the opposite of what we normally get
with analog methods. where softer
sounds lend to be clearer and less d is
torted than loud sounds. and it sounds
unnatural.

The solution is to change the spaci ng
between quantization steps so that the
s teps in the middle arc closer together. A
small waveform will now be quanti zed
with liner steps, and its shape better pre
served than before. The bottom curve in
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the entire sequence 100, 10 1, 100. etc.
As we've already seen, the system

only works if success ive samples are
fairly similar-since there aren't big
jumps from one sam ple to another,
only a few bits are needed to specify
the difference. The system breaks
do wn if there are many sudde n j umps
betwee n samples, bu t this doesn' t gen 
erally happen with speech or wi th
most aud io.

MPEG compression for motion pic
tures uses a similar concept. In most
fil m or TV ac tio n, there is little d iffer
ence between one frame and the next.
Rather than full y describe eac h of the
30 or so (depe nd ing o n the method)
frames per second, MPEG com pres
sion compares each frame with the o ne
he fore it. and describes on ly the d iffer
ences. Occasionally. whe n a scene
changes, the MPEG data must provide
a much greater amount of data to de
scribe an ent irely new picture, but this
is re lative ly rare.

I>clta mod ulation

Delta modulat ion is an ext re me case
of d ifferen tial rCM . In delta mod ula
tio n. the sampling rate is much higher
than requ ired by the Nyq uis t theorem.
We use the term ovcrsampling to de
scri be it-for examp le, a system whe re
the sampli ng rate is 16 times higher
than the minim um requi red would be
called "six tee n times ove rs ampl ing."

At first g lance, this sounds bad: tak 
ing more samples than necessary im
pl ies more h its than necessary. The
difference, however. co mes in the
number of b its needed per sample . If
you sample fas t enough. the d iffere nce
between success ive samp les beco mes
so small that there is at most a one
step differe nce between any two suc 
cessive samples. Then you need o nly
one bit to express that difference.

The previous paragraph is not ent irely
correc t; it' s a bit over-simplified . Act u
ally, we need slightly more than one bit
to express the d ifference between two
successive samples. The reason is this : A
given sample measurement could be ei
ther ( I) larger than the previous sample,
(2) smaller than the previous samp le, or
(3) the same as the previous sample. One
bit can only express two possible condi
tions, not three. so you need more than
one hit.

Delta modulation. however, ignores
the third possibility-the case where one
sample is the same as the previous one .
When there arc several samples of the
same value, ins tead of cod ing them as
"same, same, same, same," delta modu
lat ion introduces a slight wiggle into the
waveform hy coding them as "bigger,
smaller. bigger, smaller." By using a I to
mean "bigger" and a 0 to mean
"smaller: ' delta modulation gets by with
just one bit per sam ple .

Fig, 9 shows an examp le, illustrating
two kinds o f possible errors. At A, we
sec that the analog sig nal is rising faste r
than the digital approximation can fol
low. This can happen if the system does
not suffic iently oversample. Th is error
could be reduced by increasing the
sample rate (which. unfortunately. re
q uires mo re bits) or increasing the step
size (which, unfortunately. would reduce
the signal-to-noise ratio).

At B, we see that the ana log signal is
almost constant. Ideally, the d ig itized
signal should a lso remain co nstant.
But because the hit cod ing in delta
modul ation requ ires that the dig itized
wavefo rm cannot stay constant- it
m ust go eit her up or down-this in tro
duces a slight "wiggle" wh ich adds a
sligh t amount o f no ise in to the signal.
Fortu nately. with overs ampling the
sampling freq uency is much hig her
than the highest signal freq uency (for
exa mple, wi th 16 times oversampling,
the sampli ng frequency would he over
32 time s higher than the highest signal
frequency). The freq ue ncy of this
"wiggle" is therefore way above the
signal range, and so ircan easily be fil
tered out with a low-pass filt er.

De lta modulation has one major ad
vantage: It greatly simplifies the design
of the A-to-D and D-to-A converters,
and this drops the price. A moderate ly
fa st microprocessor can easi ly conve rt
back and fort h between plain PCM and
ei ther DPCM or delt a modulation, mak
ing it possible to use del ta modulat io n
even when data is coded with PCM .
That's why you ofte n see CD players
advertised as us ing oversampli ng
the y use an inexpe nsive microproces 
sor to convert the PCM on the CD into
delta modul ation , and then convert
that to audio wi th a simple one-bit 0
to-A co nverter. Th is can give so me
what better result s than a 16-bit
D-to-A converte r costing the same.

Vocoders

In wireless applications, bandwidth is
beco ming so scarce that the US gov
crnment has been a uctioning off RF
fre quencie s to the highest bidder. We
have already d isc ussed how high-de fi
nition tel evi sion (HDTV) will use
d igital methods to compress a high
re so lut ion pic ture into the same 6MHz
bandw idth curren tly used for normal
TV

Another bandwid th crunch exists in
voice com munications, such as ;0 the
mobile rad ios used by trucks, taxis, and
police, and in ce llular rad ios and PCS
the Personal Communications Service
which is being developed in paral
lel with normal cellu lar phones. This has
led to the development and use o f
voccdcrs .

Norma l speec h can be broken do wn
into severa l dozen basic so unds called
phon e mes; words arc then put together
out of these pho nemes . The vocoder or
voice e ncoder is a dev ice which pro
duces phon eme sou nds l.kc those
which might be produced by a
speaker 's mouth. It does not try to du
pl icate a particular wavcs hapc, but
rather is to ld by a d igital data stream
what sounds to make. (There is ob vi
ously anot her side to the vocodcr, and
that is the part that can ana lyze an ac
tual voice and break it do wn into its
compone nts .)

Whereas norma l te lephon e company
di gi tized voice sig nals require 56k bits
per second , vocoders using j ust JSkbps
are fa irly commo n, a nd subxta.nial
progress has bee n made at uni ts whic h
can work with just Skbps of data . Cur
rent vocoders prod uce speech tl- at
sounds slightly unnatu ral, but that is
close enoug h that most users can rec 
ogn ize no t just the words, but also the
vo ice of the original speaker. The ulti 
mate goal is to red uce the bit-per-sec
ond rate even further, so that mobile
comm unications band widths can be re 
duced from their current 15kHz down
t0 7.50revenless. m

A ~'.,,;r
I

It

Fig. 9. Della modulation,
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Numb9r 70 on your F9edbacl< card

Oscillator Basics, Part 1
Some things every ham should know.

Hugh Wells W6WTU
1411 18th Street

Manhattan Beach CA 90266

o scillators are magical little cir- most often used is placing a capacitor or
-

"-,, 0cuits that generate the signal we inductor in the crystal circuit to "pull" the /11

transmit via radio; without the os- crystal frequency to that desired.
cilhuor there would he no signal to trans- Fig. 3 shows some of the methods used.
mit or receive. Actually, the oscillator is an A capacitor or inductor is placed in series RAISES FREQUENCY
amplifier that has its output coupled back with a resonant (series) crystal (Fig. 3a),
to its input (Fig. 1). Though the circuit will and is placed in parallel with an anti-reso-
oscillate, the frequency ofoscillation is un- nant (parallel) crystal (Fig. 3b). The ca- • Of-controlled-it will be at the highest fre- pacitor or inductor, when added to the
quency the amplifier can support. crystal circuit, will shift the crystal fre-

Selected components in the feedback quency predominantly m one direction LOWERS FREQUENCY

circuit will provide control of the fre- from nominal. Fig. 3a. Resonant,
quency. In the case of a crystal oscillator, Note that a resistor is placed in parallel

'D'the crystal operates as a resonant circuit, with the series-resonant crystal, particu-
II J Iplaced in the feedback path of the ampli- larly when used with a series-connected

Ficr to control the frequency and stability capacitor, to maintain a conductive path
,J'

of the oscillation. for bleeding off Lrapped electrons. The
Fig. 2 shows how a crystal is used; there crystal is a non-conductor, and when in LOWERS FREQUENCY

are two resonant modes from which to se- use, electrons will build up on the isolated

'0'leer . Fig, 2a shows an anti-resonant (paral- circuit conductor between the crystal and I I II
lei ) crystal: it exhibits a 18O-degree phase
shift across its terminals (high impedance). j1800PHASE, •
Fig. 2b shows a resonant (series) crystal, SHIFT

which ex hihits a zero degrees phase shift 0
RAISES FREQUENCY

across its terminals (low impedance). In Fig . 3b. Ann-resonant,
either case. the amplifier must provide a
li ke amount of phase shift, canceling out capacitor, and the number of electrons
the circuit losses. to sustain oscillation. (voltage) will increase with continued use

Because of circuit variables and differ- AMP and apply a OC bias 10 the crystal.
cnces between crystals, some oscillator ap- Eventually, the excessive bias may ap-
plications require adjustment or "netting"

Fig. 2a. Anti-resonant crystal.
ply sufficient pressure to fracture the

of the operating frequency. The method quartz, hut in the meantime. the crystal Fre-

iOOPHASE,
quency will shift uncontrollably A shunt-

SHIFT ing resistor (any value between 100 and
FEEDBACK

0
2000 ohms. 680 ohms being typical) pro-
vides a conductive path, relieving the volt-
age strain on the crystal.

Some circuit designers usc a small RF

AMP <, inductor across the crystal to accomplish
AMP the same purpose as the resistor. Again, the... value is not critical. hut the inductor 's im-

Pig. J . Oscillation (feedback] is amplifying pedance value must be at least ten times
the mille signal over lind over. Fig . 2b. Resonant crystal, the crystal's operating impedance. Fa
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NumbH 7f on YOUl" FfHldtnclt. card

Frequency and CW COs
Holt' 10 zero-beat your transmitter.

Bob Shrader W6BNB
11 911 Barnett Valley Road

Sebastopol CA 95472
[W6BNB@aol.comj

"If a spark rig was operating,just about everyone anywhere
would hear it ..."

B
ad in the ea rly days of radio . be
fore World War I. and for some
years utter it the transmiucrs

most hams used were called "spark
sets." In many cases. they used power
line AC with no special power supplies
other than a high-voltage step-up tra ns
former.

When each half cycle of thc power
line AC cycle built up to a high enough
voltage. the trun sminers spark ga p
wo uld spark across. For a few mill isec
onds a damped (dec ay ing ) rad io-fre 
qucncy (RF) AC osci llatio n would be
produced in the transmitter/anten na co il
and capaci tor network, pretty close to
the freq uen cy of re sonance o f the
transmiucr's a ntenna inductances (1.)

and capacitances (C).
Because of the weird damped wave

form of the RF-AC oscillations, both a
"carrier wave" and "sidebands" (RF-AC
waves ubove and below the carrier fre
que ncy) could he heard perhaps 100 kHz
(or more for nearby receivers ) from the
LC circuit's fundamental frequency. It
was a terribly broad bu zzing sound
emission.

We have improved greatly on our
transmitting equipment today. A modem
CW transmitter is capable of operat ing.
key down, on a single frequency, pro
ducing 110 sidebands at all . However,
if it is keyed . it does develop a few side
bands . The old spark transmitte rs pro
duced damped waves and for this reason
their radiotelegraphic code transmis
sions could not be ca lled CW because
··C W" sta nds fo r Continuous (non
varying) wave signals.

Yo u probably know that today 's AM
broadcast band is from 550 to 1.6OOkHz.
But let's tum the clock back and think
for a while like the hams did back in
the old days of radio . In those days. the
frequency 550 kHz was expressed as,
"550 kilocycles-per-second:' or simply,
" SSOkc .' · Simil arl y. 1.600 kHz was
" 1.600kc:· o r " 1.6 megacyc les-per
second: ' or simply, " L ome." Today.
we would say it was "1.6MHz: ·

And what we know as 60Hz AC today
was called 60 cycles-per-second, or
60cps then . Note that we now capitalize
the M in mega (million). whereas in the
early days they would usc a lower-case
m. The abbreviation for kilo (tho usand)
is still indica ted by a lo wer-case k. The
term "hertz." meaning cycles- per-sec
o nd when used as a unit o f measure
ment. is abbre viated ..Hz... Of course,
o ld Heinrich Hertz's name is capitalized
as " Hertz ."

No assigned frequencies

In the very early days of radio, there
were no ass igned freq uencies. Operators
used any freq uency on which they could
get a rig working. In order to pic k up
signals stro ng e noug h to ope ra te ear
phones sat is fac to ril y. the Insensitive
early crystal and other de tector circuits
had to be closely co upled to the antenna.

As a result. receivers accepted a very
wide band of frequenc ies. If a spark sta
tion opened up o n 6OOkc. any listeners
withi n perhaps 50 miles would be able to
hear him (few, if any, "hers" in those
days) if their receivers were tuned any
where between perhaps -ion and
UX)Okc. So. the frequency o n which a
CQ was called was not too important. If
a spark rig was operating, j ust abo ut
everyone anywhere around with a radio

receiver would hear it. Answers could
he expected to come from slations using
a carrier freq uency several hundred kilo
cycles away.

Because of unknown degrees of cou
pling from antenna to receiver or trans
miner, the values gi ven here can o nly be
approximations. Hut what a wide swath
two hams could CUI in the rad io spec
trum-perhaps a whole megacycle !
That 's more than three limes the width
of our present 40m band.

It was n't long before all of the ama
teur stations. plus a rapidly increasing
number of broadcast s tations. plus com
mercial radioteleg raph statio ns. plus all
of the military services, began intcrfe r
ing with each other. Bands of freq uen
cies had 10 be assig ned for the different
services . Commercia l rad iotel eg ra ph
and the military were assigned bands of
frequencies be low the assi gned AM
broadcas t ba nd (in those days . it was
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"Let's not be band hogs! Make sure you are zero-beat!"

"stated as higher in "waveleng th") than
the BC band. which was TOughly where
it is today. Believing that the frequencies
higher than the BC band were more or
less useless. they assigned all of these to
the amateurs.

In the second decade of the 20th cen
tury. the invention and usc of the
vacuum rube (VT) allowed this device to
he coupled to LC circuits to produce RF
AC oscillations o f a very pure sine-wave
type. Thi s resulted in the generation of
radio frequency transmitter carriers with
zero bandwidth .

Locally. the old spark sets. e ven with
loo sel y co up led ante nna ci rcu its , had
very broad carrier bandwidths. At some
distance they may have only appeared to
he pe rhaps -1-0kc o n receivers. bu t that is
still very wide hy today 's standards. If
ships operated a high power spark trans
miner on the internati onal watch and
distress frequency o f 600m (500kc)
when entering or leaving a ron . they
would wipe out some or all of the local
BC station s ignals. Ships were required
to lower their transmitter power when
near ports.

A VT oscillator operating on a fre
quency. let's say 'trrc, has zero handwidth.
However, when it is keyed. meaning it is
turned on and o IT to produce dots and
dashes, it goes from ze ro amplitude to
maximum and back to zero. Thi s is a
hal f-cycle o f square- wave RF-AC.

True. sine-WOlve-shaped radio waves
from VT oscillators have no sideba nds.
But square-type RF-AC waves devel
oped by CW keying do produce side
band RF-AC signals. Keying with a
s traig ht key may produce 6 square
waves pe r second. or a ecps square
wave AC. Such square waves are rich in
harmonics of the keyi ng frequency (un
less a keying filter is used ). If thc 6cps
square-wave RF·AC is limited by filter
ing to only 5 significant sidebands on
bo th s ides of the carrier, the ba nd width
of the emission would be 6 x 5. or 30eps
on each side of the carrier, for an overall
bandwidth of 6Ocps. If the sendi ng speed
is doubled, the bandwidth o f the signal
doubles, but this is not much in compari
son with an Dill-time spark transmiss ion .

It wasn' tlong before hams found that
they could generate pure Rr· AC carr iers
on the freque nc ie s the y were a llo tt ed
from the BC band to lOme and above.
(The L and C built into early-day tubes
made operation above lOme d ifficu lt.
72 73 Amateur Radio Today · August 1997

limiting higher frequency uses co nsider
ably.) Hams realized that high -frequency
signals from the ir transmitters traveled
up into the ionosphere and were ei ther
reflec ted or refracted (bent) back down
10 Earth many hundred s or thousand s of
miles away, providi ng distant ( DX)

commun icat ions without thousand s of
walls of RF power.

No t only did a mateurs gene ra te
narrowband transmitted signals. but with
the amplification provided by vacuum
tubes. they could also use loosely-coupled
and therefore more sensitive and narrower
bandwidth receivers. These might be made

to tune over a wide band of frequencies,
perhaps from 2 to 7mc with o ne coil and
one variable "condenser" (capacitor) .
The amateur frequencies from 2 to more
than lOme were about 8 times the width
of the Be ba nd , and 15 times the width
of all of the freq ue ncies allotted to the
commercial and military radiotelegraph
services.

Wide allotment

At first , wi th thei r wide allotment o f
frequencies. if o ne ham call ed CQ on
3mc and was an swered hy another using
a 4mc transmitter, it took a long time for
the 3mc ham to tunc around and find the
4mc answering freq uency. So CQs were
sent for long pe riods of time and muc h
time was spent trying to find an answer
ing call . They soon learned how impor
tant it was to adj ust the freq uency of
the ir transmi tters as close as possible to
the CQi ng station's frequency. (We are
still talking about times before and
shortly after WWI. )

Since the amateurs were able to com
municate over long di stances using higb
frequencies. it wasn' t long before the
commercia l and mili tary serv ices de
cided they wanted to operate on these
frequencies. too. So. o ther frequency 011·
locations had to he made. This time the
higher frequencies were di vided into
amateur ba nds and separate bands of fre
qu encies for each of the other services.

The amateur frequencies started at
1.75-2mc and were known as the 160m
band . The other bands. a ll harmonically
rela ted. were the 80, 40. 20. 10. 5. and
2.5m bands. They were also known as the

1.75. 3.5. 7. 14 . 28, 56. and 112mc
bands. If an amateur decided to operate
on a good daytime and nigbni mc hand.
such as tbe 40m (7mc) band . he would
o nly have to tu nc over a couple of hun
dred kilocycles looking for a response to
his CQ.

Later. when the amateur C W bands
were sectio ned off with pans in which
radiotelephone could also be used. a
CW CQ o n 7 .0 5mc m igh t o nly re 
q u ire searching from 7 to perhaps 7 .l mc
with a rece iver. That is still quite a wide
ba nd o f freq ue nc ies to ha ve to searc h
fo r answering calls.

In the 1930s. '405. and '50s, a great
man y amateur transmitters were "crystal
controlled," meaning that they put out
RF· AC only at the frequency (or har
monies of that frequency) to which the
crystal was "ground" (manufactured to
oscillate) . With no crystal ncar the fre 
quency of a CQing statio n. an answering
operator would be lucky if the CQing
operator tuned that far to find the an swer
to his or her CQ (more g ir ls were no w
getti ng into ham radio ).

Mr. Hertz arrtves

After WW II, the o ld cps, kc. and me
abbreviat ions were cha nged to our mod
ern hertz, kHz (kilohertz ), and MHz
(megahertz) abbrev iations. You may still
hear o ld-time hams usi ng the kc and
mc design at ions. which sounds normal
enough to them-although it may not to
later generations. The OMs say. if "kc"
stands for kilocycles-per-second, why
add another letter. making it " kl'lz" to
say the same thing? But languages other
than English may use other terms for
"cycles," so the "c" in "kc" would be
mean ingless to them.

With the complexity of amateur radio
equip ment steadily increasing over the
years. almost all modern "transceivers"
can now transmit and receive on any de
s ired freq uency in o ne or all high -fro
qu ency amateur ba nds. Most transceiver
recei ving sections will track with their
transmitting sections . If you transmit on
7.05M H7.. yo ur receiver should receive
CW signals that arc also o n 7.05MHz,
and produce a pleasing 700 to 800H7.
audio output from the m.
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Unfortunatel y. some tran sceiver re
ceivers arc not dcumcd . or "offse t" 700
to 8(XJHz from their transmitters . If an
incom ing s igna l is tuned to a pleasing
tone, the transmitt ing section may turn
out to be 700 to 8(XJHz above or below
the CQing statio n's frequency. T his may
he far enough orr with today's narrow
passband receivers. some as narrow as
±250Hz , that the CQ ing stat ion will not
hear the answering station unless his or
her receiver is tuned back and fort h a ki
lohcrtz or so across the frequency on
which the CQ was sen t.

So, as in the old days. it may still he
necessary to tunc arou nd after call ing
CQ to find an answering call. Some
home-brew amateur transmitters still use
crystal oscillators and may not he able 10

answe r any where near the C Q ing
station's freq uency. If a varie ty of crys
tals o f different frequencies arc avail
able. one may he d ose enough to the
CQing sta tion's frequency to hope that
the answeri ng call will he heard .

Many of tcday's transceivers have a
built -in "Receiver Incremental Tun ing"
(RIT) cont rol. RIT controls tunc on ly the
receiver, leaving the trunsmining fre
quency unchanged . T he RIT is <I reall y
handy circ uit for bo th C W and SSB
communicating. If your transceiver ha s
an RIT co ntrol, afte r you call CQ on C W
and hear no answering calls. turn o n the
RIT and move its con trol knob perhaps
I,OOOHz each side o f its zero or off posi
tion. That way yo u can tunc in amateurs
who arc calling you. hut unknowi ng ly
are not on yo ur freq uency.

They've got the (zero) beat

The subject of zero-beating is an in
teresting one . If I WO d ifferent RF-AC
frequencies arc mixed together at the in
put of the right kind of an electronic cir
cui t, both of these signals will appear in
the output circuit. Hut beside s the origi
nal two frequencies there will be two
other "beal frequencies" in the output.
One will be the sum o f the two original
frequencies, and a second will be the
difference between the originals.

Suppo se a 7'cK) I,OOOH/. signal is re
ceived and mixed with the output of
an osci llator you ca n cont rol. If you
se t your osc it lu ror to a frequ enc y o f
7,OO I.700Hz. the audible beat frequency
signal in the output o f the electron
ic circuit. bes ides the o rig inal two
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frequencies, will be a pleasant-sou nd ing
700Hz tone. The second output beat
s ignal will be a "sum frequency" o f
14 .002,7ooHz. This is far beyond the
limits of our hearing (which is about
20kHz for young people, perha ps 8kHz
for the e lderly) and may be o f no usc to

us in thi s particular case.
When you tunc yo ur transmitter to the

same frequency as an incoming signal
you are said to be zero-beating the two
signals because no beat signals are de
veloped. W hen your transmitter is zero
heat with another station' s carrier you
will he us ing the least amount o f ha nd
space possible, usua lly something less
than 100Hz when keying CWo

If o ne CW station is off another CW
station's frequency by 800Hz, the tw o
stat ions will he using abo ut 900Hz of the
band when co mmunicati ng. They arc us
ing about nine times as much band space
as two CW stations who were zero-beat.
Let 's not be band hogs! Make sure you
are as close to zero-bear as p ossible with
any sta tion you arc working .

Tricky business

Getting your transm itter to zero- beat
with another sta tion's carrier can be
tricky. If yo u use a separa te transrnincr
and receiver. when yo u tunc in a CQing
signal. first adj ust yo ur transmiucr In
very low power (or turn off the fi nal am
plifier if possible). T hen tune it across
the frequency of the signal being re
ceived. As you tunc, you will hear a
whistle that start s as a high audible tone ,
goes down 10 zero and then goes hack up
to so high a frequency that it is no longer
audible. Retune to the zero signa l condi 
tion and your transmitte r will be very
close to zero-beat with the o ther trans
mitter. 11 may nor be exactly zero-bear
because neither our receivers nor cars
will respond to frequenc ies below per
haps 20Hz, leaving a dial spread of
about 40Hz that we cannot hear.

Transceivers with receivers having a
built-in o ffse t o f 700 to 800111. from
th ei r t ransmitt er' s freq ue nc y, w hen
tuned to a pleasing 7<X) to 800Hz heat
tone, sho uld be relative ly close 10 zero
beat with that signal when transmitting .
This is an excellent type of CW rig .

A problem arises when a transcciv
crs recei ver is nOI offset from its
transmi tter' s freq ue ncy, which may he
the case in transceivers bu ill for SS B

operation with C W as more or less o f an
afterthough t. When the listening opera
tor tunes to a plea sant-sou ndi ng to ne ,
the trunsmiucr will proba b ly be 700
to 800 Hz a bo ve o r b el o w the CQ ing
sta tion's frequency. If the transcei ver has
an RJT control. there sho uld be some
RIT selling at which a pleasant-sounding
C W signal will pu t the transmitter at
zero-beat with the incomi ng signal. Al
ways use this RIT setting when working
C \V. If there is no RlT control. as with
some of the QRP kits , th ings become
more difficult . With a little experiment
ing, it may he found tha i by readjusting
the frequency control 700 to 800Hz be
tween sending and receiving . two sra
nons can operate on the same frequency.
This does require retuning your rig each
time yo u shift from transmit to rece ive.
which is undesirable. Another poss ibility
is to add a RIT control and switch, which
takes a hit of doing . With so manv di ffer-

•
ent types of C W rigs in use it is impo s-
sible to explain how to zero-beat them
all correctly. If you arc not sure how to
do it, e xperiment with another amateur
o n the ai r unti l you kno w how 10 adj ust
your transmi tter to ze ro-beat the other
sta tion's frequency. Experimenting is the
name of the game o f amateur rad io .
Zero-beating is the on ly way 10 work
C W properly.

As mentioned above, when operating
SSB with a transc ei ver, as long as you
have yo ur RIT off, or not dctuncd. when
you adj ust the main tuning d ial so that
the received voice sounds most nat ural
to yo u. your transm itter sho uld he zero
beat with the other station's suppressed
carrier frequency. The only lime to usc
your RIT with SSB is whe n one of the
stat ions in a net is not operating exactly
on the nct frequency and yo u have to
tunc until he sounds normal 10 you. T his
is where the RITs o n-o ff switch comes
in handy : RIT off to listen 10 the net fre
q uency- RIT on to hear the off-Ire
q ucnc y station (whose RIT is probably
o n and dcruncd').

C al tlng CQ

There is a basicall y proper method of
calling CQ on CWo First. patrol for a
minute or so a pan of the band in which
you want to work. Find a stre tch of 2 or
3kHz that appears to be clear. If neces
sary, tunc up there, send "lest:' and sign
your call. If you hear "Q RI.:· whic h
means "T his freq ue ncy is in usc: ' move



your transmitter 10 some other appar
cntly clear frequencies. Listen for about
five seconds, then send "QRLT -mean
ing, "Is this frequency being used?" If
you hear "QRL" or "yes," move again .
In man y cases, you may nOI hear sta
tions beca use thc y may be in your skip
zone. If yo u hear no Q RL. or " yes" an
swcr. list en fo r about fi ve seconds and
then repeat the QRI.? call. If there is
sti ll no ans wer, call "CQ CQ d e" and
se nd your ca llsign twice, s lowly and
di stinctl y, follo wed by a "K," meaning
"go ahead." If there is s till no answer,
there is probably no one else monitor
ing that frequency and wanting to
co mmunicate .

Now send a full CQ call: CQ four or
five limes followed by "de" and your
callsign once. Repeat the CQ calls and
signing two or three times, cndi ng with
your call letters sent at least twi ce, ve ry
distinctl y and well spaced, followed by
K. Do not run your call sign characters
together. With some o f the weird
callsigns we have today, it is easy 10

confuse someone if a calls ig n is repeated
but not spaced properly. Be sure 10 space
adequately between your calls ig ns ! You
may know your callsign. but the operator
at the other end has to lcam what it is!

Patience

Don't always expec t to get a response
on a fi rst CQ call. After tunin g back and
forth across the frequency a few times to sec
if someone is answering rot is not zero-beat
with you, "'PC'" theCQ coIl again. Ingeneral.
dxt't make a CQ call Ia.'\t for roore than 60
seconds. On a deed OOIXI, you may have to
make the full CQ calls many limes before
you get a response.

Even kilowatt-transmitter operators
may not ge t an answer after half a dozen
calls , so don' t give up easil y if you are
using lower power. You have to keep
calling until someone happens to tun e
across your freq uency while you arc
sending the lene rs "CQ," Thi s is the rea
son why you only sign your call once in
between CQ calls-it is so you will be
sending CQ most of the time with mini 
mal signing time. Don't send a long
string of CQs with only a couple o f
signings at the end. Others may get tired
of listening and tune off.

After two or three CQ call sessions.
wait about 10 seconds, then patrol the
band 10 see if there is someo ne calli ng

CQ somewhere else. After half a dozen
CQs, try mo ving your frequency a kilo
hertz or so to possibly pick up someone
who is sitting on this new frequency.

Sometimes there may be a QSO in
progress on the freque ncy on which you
have been calling CQ, but you do not
hear the m because they are in your skip
zone . Other operators may be in the po 
s itio n where they can hear both you and
the other QSO in progress at the same
time. but they will not an swer you on
that freq uency for fcar of interfering
with the QSO. That same operator might
answer if you were a kilohertz removed.

At the end o f a QSO, some operators
send "QRZT when they mean CQ.
When yo u send QRZ? you are indicati ng
that you have heard a station calling you
but that you were unable to copy the call
and you are request ing him to repeat his
call . Other stations should not call you if
some othe r sta tion is already calling. If
you want to have unother contact after
you sign clear of a station, merely send CQ
twice and sign your call twice. If someone
is listening who wants to contact you. this
is the correct go-ahead indication.

It may be more desirable to answer
CQs than to ca ll CQ on a busy ba nd. You
can be more selective about who you
will be working . Generally, if you want
to rag-chew. stay out of the lower-ftc
quency DX porti ons of the CW ba nds .
Most DX stations o nly want a contact
and may not be look ing for a rag-che w.
In years gone by, amateurs wanting to
rag-chew would send. "CQ RCC," mean
ing CQ to the rag-cbew club members, but
we don 't hear this any more.

Slow down

Always make sure that you send your
CQs at a speed a little slower tha n you
can copy comfortably. When in a QSO.
make sure you send at a speed that the
ot her operator can copy. If you ask q ues
t ions but get no ans wers, slow down
you are probably sending too fast (or too
poorly?) for that operator! If the o ther
operator is making a lot of mistakes, he
o r she is perhaps trying to send too fast.
Slow your sending and hope that the
o ther operator docs the same, or use the
Q signal "QRS," which means, " Send
slo wer." That will usually improve the
sending of an operator who is told to
slow down. Always use slower send ing
when you know the receiving ope rator is
having QRN troubles.

A long way

We have come a long way since the
early days of spark transmitters and those
insensitive crystal detector receivers. To
day. it is rare to find another station an
swering our CQ who, if not zero-bear. is
more than one or two kilohertz from our
frequency. But wc shou ld not forget that
there are still some, usually home-brew,
crystal-controlled transmitters in usc, so it
may be a good idea to search further away
from your call ing frequency sometimes to
pick them up.

In thc early days of rad io, if there were
10 spark transmitting stations working at
the same time in the two megahertz of
frequencies that were in ge neral use at
thai time. it probably would have been
cons idered crowded condi tions. Today,
in the ISO kilohertz that we think of as be
ing the 7MHz CW band, with our modem
equipment we could probably squeeze in
150 separate QSOs at one time, involving
300 amateurs. This is not considering all
of the other stations ei ther in our skip
zones or which are out of range.

While C W can be used Icgally on all
parts of all amateur bands. many opera
tors resent hearing CW being used on
phone freque ncies. or on freq uencies
used by o ther modes of co mmunication.
Let's use o ur amateur frequencies in
suc h a way as to keep everybody at least
reasonably happy. PI
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Keys to Days Gone By

Enthusiasm for the code keeps this ham's nostalgic collection working.

Charles M. Seay, Sr.
106 South Main Street

Dickson TN 37055

Photo A . Sh('fh)' Rye AD4WQ. at the operating position of his amarenr radio SllI/iO/1 with a
selection ofkrys 0 11 rotation,

P
eople have their own reasons for
becoming hams. It may have been
the exci tement of wi tnessi ng a DX

con tact , the prospect of owning and ap
peering on your ow n televis ion station.
the desire to rag-chew. Of a love of code
and the satisfaction thai only a code con
tact ca n bring.

After a whi le. the best part of the ama
teur world is the nostalgia that goes with
the hobby. Whether it's remembering
that special contact. the construction of
that firs t piece of eq uipment. or the co l
lection of special segments of equip
mont, you can' t he around two or more
hams for fifteen min utes and not hear the
phrase, "I remember when:'

Nostalgia is a great part of the satis
faction thai comes 10 those who co llect
and use differen t types of telegraph keys.
They are always wondering who owned
the key before it came into their posses
sio n. and what important message it may
have sent. This is especially true of keys
that were made and used during the great
historical periods. such as the great
world wars or some natural or man-made
di saster.

One of those co llectors of antique
keys is Shelby Rye AD4WQ. Whi le he
doesn ' t have a huge co llection of keys.
his is unique in that he uses each key in
his collection on a ro tat ion basis. He
loves the code. He now has 80 keys and
six sounders. but he is especially proud
of his collection of Martin Roroplex and
McElroy keys. One of his Martin
Roroplex keys carries a serial number
13. and his Mcfilroy Delu xe Bug was
manufactured in the late 1930s.

No key collection wo uld be complete
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without a broad spec trum of straig ht keys.
In this area. Shelby has a J-12 key with a
history hack to World War I, a J-38 straight
key and a J-45 leg key from World War II,
and seven Western Union legless keys of
different vintages. Most of the keys were
found at hamfests or through contac t with
families o f silent keys.

A Bunnell KOB key with sounder
sporting a pre- l900 manufact ure date
occupies a special place in co llection of
sounders . Many of his sounders were
obtained through contac t with retired
rai lroad operators or their famili es.

Shelby was introduced to the wonde r
ful world of amateur radio in Fehruary
of 1994, took and passed his Novice test
in April o f that year, and was fi rst li
censed as KE4 NFP. Be fore he received
his first license. he had already passed
the twenty-words-per-minute code test
and all written exams for his c urrent
Exira Class call A D4WQ.

Shelby is known to other hams in
middle Tennessee as Coach Rye. He is
the men 's basketball coach at the loca l
high sc hool. Coach Rye said. "Like bas
ketball . learning the code req uires the
discipline to pract ice . I love to make at
least live code contac ts each day. wi th a
yearly goal of 2.000 comucts." Before
his introduction to amateu r radio. Coach
Rye collected knives and pocket
watches. When I asked Couch Rye what
he thought o f amateur radio. he replied ,
" Without a doubt. it's the most captivat
ing hobby I've ever been involved
with."

Shelby operates a Ten-Tee Omni Six
with a ll filters into a dipole 55 feet per
side through a MFJ 949E Tuner. "I never
run over 60 watts and I usually hang out
on -to meters between 7.030 and 7.040,"
said Shelby. He is a check-in most nights
with the Tennessee CW Traffic Net on
3.635 at 7:00 p.m. CST.



Photo H, Just one rack, showing some of the keys in Shelby Rye s collection . All keys are in
working order and are used on a rotation basis.
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Quality CDmmunications Equipment Since 1942
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whether it's the electronic theory, or
equipment, or an old-time operator.
Each person and each piece of equip
ment in the amateur radio service is
unique. Who would have it any other
way? Ii

crammed the ad dit ional data on the d iscs by
making the pits nine d ifferent depths instead
of just one . Wi th movies this will e nab le
them to add d ifferent end ings, sound tracks
in several lang uages, co mmen ts on t he
production, and other tri via.

The d iscs will be lower priced th an
video tape, so as players co me down in
price we may see the movie renting public
buying the new players. The pictures will
be much better than o n tape, and you don ' t
have to fas t forward or rewind to fin d
so me thing. No, you can't yet record your
o wn.

Judging from the ubiqu ity of video
re ntal stores, I'm one of the few people
who doesn' t rent mo vies. Or buy them, ei
ther. I go to the mo vies every week or so,
and catch a few of those I miss in
PrimeStar. I haven ' t missed very many
good mo vies, but I have watched a bunch
of turkeys.

I can't think of any good reason for me
10 gel a DVD player yet. Heck, Sherry
bought a video disc player and we' ve
never used it. I do keep my VCRs busy. I
rarely watch any shows live, preferring to
time-shift them for my convenience and so

Continued on page 88

fish , or anything that may co me riding along
with yo ur strawberries or raspberries, both
of which have been making people s ic k
recently.

Dr. Farber sent me an updated edition of
his Silver Micro Bullet , a hook wh ich is in
eluded in my guide to books yo u should
read. Silver may be the best answer to the
coming plagues brought on by escala ting
microbial resistance to antibiotics. I see that
The Plague Makers, which I have reviewed,
is now on the fro nt page of the Barnes &
Noble flyers at a d iscou nt price .

Whcn am I going to hear fro m you about
your adventures with silver? The April is
sue had a simple gadget for making the stuff.

I hope it 's no news fla sh to you thai we' re
going to be seeing an increasing flurry of
digi tal video discs. They ' re the same size
as CDs, but the y hold over n ine times more
data, which has made it possible to pu t a
wh o le mo vi e on a s in g le d isc . They

ovo

Whether you collect keys, QSL cards,
awards, or other equipment, nostalgia
now plays or will play an important part
in your amateur career. You can't oper
ate an amateur radio station without
encounteri ng reminders of the past,

NEUER SRY DIE
ContinuedJrom page 56
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VHF and Above Operation

equ ipment-this is not needed
but nice 10 ha ve . What you want

to lind out is how you fare com
pared to the group of fellow ama
teurs wi th whom you expect to
communicate.

Is you r ante nna properly fo
cused. and arc your si gnals be
ing received in si mila r strengt h.
as we ll as transmiucr po .....er?
You 're no t after a n absolu te
value . but a simp le comp arison
of syste ms. noting the to p per
formers and find ing OUI wh at
is out of adjuslment or nul se nvi
rive enoug h. In general. a full sys
tem shakedo..... n performance!
rcpair/adjustmemj e valuation o n
home grounds.

Checking o ut your rig so und s
simple e ven fo r a we ll-equipped
home shack, as fa r as le<,t equi p
ment goes. Remember. e ven if
all see ms well. just mak ing the
trip 10 some remote spot with
your equipment is the sa me as
placi ng it on a "shake table ." For
me . this shake table is the back
of my pickup ITUck. Even though
the equip ment was carr ied in
boxes. it was still not transported
in a "hardened" or shock-resistant
stale for an arduou s tri p to a
microwave hilltop site.

My tr a nsc e i ve r fo r ma n y
ye ars ha s be en a home -co n
st ruc ted system fahricutcd on
the top plate o f a IOGH z. lOW
TWT amplifier. There are two
d iffe rent DC-to-DC power sup
p lies providi ng -24 volts, +12
volts, -5 volts. and +24 volts. All
arc isolated swi tch mode power
supp lies allo wing a single com
mon ground for all component s
between in p ut and output of the
vupplies. There arc a microwave
brick-ty pe Frequency West os
cillator. a mixe r. and two IOGH:/.
amplifiers. all co nnected to a
bank o f fo ur SPOT microwave
rel ays. In addition.there is a cir
c uit thai will detect RF on the
IF cable bet ween the transverrer
and 1m driving radio.

Whatever your sys tem. place
it in an environmentall y suitable
antenna te st range in competi
lion with o the rs fo r some
friendl y rest s. See who has the
mo st se ns tnve recei ver a nd best
power-to -antenna perfo rmance.
All things are eq ual when you
facto r in power output antenna
gains e xpected. By observ ing

video operat ion briefly. My main
mode of ope ration is SSB-dis
lance and weak signal work make
this mode of operation the best
cho ice .

Whe n signals are moderate 10
very strong. we usuall y sw itc h
to narrowband FM . T he SkH,
ba ndpa ss with F~1 all ow s for
very crystal clear communica
tions without retuni ng. a s i!oo the
case when you work man y dif
fe rent stat io ns using SS B. Op
erat ion o n FM is nOI unlik e
using a standard 2m HT. as qual
IIY is qu ite the same .

The ARRL IOCJHz Contest is
my cup o f tea-one that le ts us
commiserate while participating
In somet hing we all enjoy. The
annual contest is usually hcld on
the thi rd weekends o f Augu st
and September. Get a copy of
QST for contest rules.

Som etime s prepa rati on for
the co ntest is put off rillthe last
momen t. and th at's what this
column is all ahout. First . to get
you th inking about gell ing in
on the fun o n IOGHz afte r you
have pu t toget he r a IOG Hz
transvcrtcr. I want to provide
a li st of funct io nal tests to en
sure that it will work afte r you
transport it to a remote hi lltop.

Most things we purc hase arc
ex pected to ope rate in almost
eve ry cnv tronmcru. whet her
fi xed station or po rtable /mobile.
However. things we hom e-b rew
lend 10 need a lill ie more care.
depending on the packag ing and
consuucnon met hod s. In thi s
arena. I cast my sel f into the cal
dron as I have failed 10 do . sev
era l limes. whitl I am about to
te ll )"011 10 do . T his is the voice
of ex perience and ncar fail ure
speaking: If you do not test prior
10 go ing 10 a reme re locat ion.
you just rnighr not have a func
tional rig . or at least a very sen
sitivc o ne. to usc. I have found
OUI on more than o ne occasion
thai a moment o f preparation
prior 10 going to the hilltop will
he well -spent time .

What you need 10 do is 10
check out your tran svcncr and
make sure that all is wel l. lI e re
the best test is 10 get se vera l of
your buddies together and rest
all the rig s in your group. You
might nOI have the latest in
noi se figure or frequenc y rest

REMOTE
WBl'M
100HZ
XCW

make COnlaCIS wit h ever-pre sent
new amateurs.

I a m sure that in the future (if
not in th is contes t. then in an
other) there will be amateurs who
might attempl high-speed data
co mmunications. Some o thers
may use standard video for com
munications. Art WA6YQH and
Ray r-;6RE could be ready 10 usc
their IOGHz facilitie s for making
se vera l contacts using full-scan
:"oITSC \ ideo. They have been the
\ ideo pioneers in our group. mak
ing some very important contri
butions on how to set up syslems
and methods for video operation
on IOG IIL

The beauty o f operating on
IOCJHz is thai there is space for
all o f us 10 improve our o wn ski lls
and construction practices. On
IOGl lI. there are sufficient fre
q uency allocations allowing all
these modes of operation.

In our very firs t years (earl y
IYliOs). I operated on wide band
FM . as th is was the only equip
meru that was ( I ) inexpe nsive
and (2) availahlc (inexpensive)
ar that time. No w. I utilize an
improved system that is fully
line ar in operat ion. It will pass
F M as we ll as SSB s ig na ls
e q ually wel l. We eve n tried

<W

30 MHZ OSC11 ATOR:
COtJA..EO NTH .ooi

CAPAOTOR TO COAX
aNTEI!: CCJf'O.JCTOI!:

<W RFC~I
r.;!f!#i 107211 MlXES 'MTH 30 MHZ

LOCAL OSCllATOR AKJ
PRCD.CIS R£JU1N OF lO25O

AM) 10190MHZ

COAX

10GHZ DETECTOR MOUNT /JH) HORN ANID.NA

Shakedown tests of
portable microwave
systems

Au gust is the month far the
start of the ARRL IOG Hz Con
lest. II is open to all participants
wh o hav e access to o r have
cons tructed transc ci vcr s for
making contac ts on IOCJ III.. Thc
rules are quite si mple---commu
nicarc with o ne anothe r and pro
rncte activity and e xpcrfrncn
tauon on our microwave bands.
Well . there are a few more rules
to follow. but the mai n sp irit o f
the contest is to e ncourage com
munic ation s amon g amateu rs
and to promo te IUGH, micro
wave commun ication.

Most amateurs partici pating
in th is co ntes t ope ra te e ither
wideband FM o r si ngle s ide 
band. Most o f the old-timers o n
t h is han d ha ve mig rat cd 10
narrowhand orcnuton for ils su
perior performance with si ngle
side ba nd operatio n , Ev e n so .
many still lake thei r wide han d
rig s a long ju st to kee p th e
si mple rigs in opcrauon und to

Number 78 on your F" fiI/nJf;k f;IJrd

HROUE I} BEYOND

C. L. HoughtOfl WB61GP
San Diego Microwave Group
6345 Badger Lake Ave.
San Diego CA 92119
[clhough@pacbell.net]

Fig . I . Ba sic lII ic r (JlI"ul"(' "boomerang." This device will provide a
rewm sigtUlI for I I selected band of of'eration. It is the simptesr one
that can he COIISt rtlCI('11 for leM purposes using wideband FM-I.\pe
Gunn-diod e oscillator receivrrsttransminers , Uses local oscillator
running at IF frequency of30MII: injected into IHll"eg llide transition
end small horn l llltelllla .

14:



Fig. 2. Sensitive simple transceiver consisting of local oscillator and
mixer fixed to smell horn antenna . Operation is linear. so FM. SSB .
and video can be run on system. The transceiver is mounted in metal
hou sing to protect itfrom the elements ami provide orientation. hori
zonral and vertical adju stment f or the remote end (1 the antenna test
range . In operation it 's a rery loll' power test receiver/transmitter.

200 TO 300 FT COAXTO FHD
REMOTE TESTING SITE POWER

NETERAN>PI9GNAl GENERATOR

100HZ
CONY

'EMOTE

200-300~

R(;.58 OR59
COAX CABlf

o

TESTSElUP SWITCHED TO
POWERMmR FOR ERP

EVALUATION Of SYSlEM

Rl:C/ XMIT SWITCH

it was not found to be a proh
lem because we needed all the
addit io nal loss we could fi nd to
ma ke re asonah ly me a ning fu l
sensitiv ity tes ts.

Ho w d id my rig fare in these
tes t evalu ations? Well , I don' t
expect to take the cake in the re
ceiver sens it ivity tests as I still use
a pa ir of MG F- 1402 GaAsFET
front -e nd pream plifiers whose
noise figure is in the 2 to 3dB
range . T here will he more sensi 
tive receive rs in the tes t pool. I
j us t haven't had ti me to take m y
ow n adv ice and improve my re
ceiver noise fig ure by replacing
the MG F preamps wi th a be tter
GaAsFET at 10G Hz. Nonethe
less, a transmit power output of
lOW an d my 30· inc h dis h
should perform on a par with the
other systems being evaluated .

Now off to the tr ials to find
ou t if what I expect to see wi ll
be true. Our tes t is scheduled for
an e vening meeting of our mi 
crow ave group. so I hope we ge t
going whi le I can st ill take some
photos!

And the winner is ...

Well , we had the test-range
evaluation. and as I suspected the
recei ver sensitivity of my IOGHz
from end was able to de tect a sig
nal as transmitted at -SOdB into
the test system. T he be tte r sys
tems with lo wer no ise figures
were able to ma ke minim um

SlGGEN
'«MHZ

<] wrAK SIG XMITITEST

FLU POWER nSfTO [>
REMOTE

NEAR END TEST FAOUTY TABlE

I~m: H~,~z~1 ~~
SlG GfNSETS LOW
f'OI.';'£RlREMOTE

FOR WEAK SIG

TEST DISH ANTENNA

10 0HZ f-+~XCVR

2METER
HT If

Fig. 3. Test-range setup using a testing path constructed in Kern '
N6IZW's backyard. with a remote flea power transceiver as shown in
Fig. 2. The unit is placed at the [ar end of the backyard - about200
feet away, The war at IF f requency of the remote unit (144Mllz) is
returned to near end of alltenna test range for sySTem evaluation,
Th is provides 1I relative evaluation of S\'slem sensitivitv and transmitter. .
output power, including evaluation ofantenna performance ,

it e xpensive signal gene ra tors
a nd power me te rs or a 2 m
hand le-talk ie . Just be ready to
adjust your system, and at mini
mu m wit h the 2m UT ha ve a
va riable attcn uator or series of
coaxial pads (fixed attcnuators)
to red uc e it s power outpu t as
well as se nsiti vity 011 receive.

Run the 2m HT on its lowest
power setti ng. I a m assumi ng
1I4W or so (that's 250 mill i
watt s), or +24d Bm. Remem ber
here that the mixer o nly needs a
max imu m of + I OdBm fo r full
fu nc ti on.

Adjust your 2 m powe r 10 con
fo rm to these li mits at a ma xi
mu m or else you will just " let
the smoke out of" the mi xer
and it can't be put back . The loss
of a microwave mixer is indeed a
sad occurrence . Just be careful
and keep power to the mixer in
transmit to a low level. When set
ting up the test range, measure the
loss of your long run of coax and
in cl ude it in the form ula you
develop for your situation.

Did anyone catch that I stated
I used RG -59 ? Yes, it's hot 50n
coax but 75 U , and the SWR will
not be a large facto r in the tes ts
because the coax is so long the
effec t is qui te mini mal. Why did
I use RG-59? Well, primarily be
cause it was the on ly coa x
arou nd that was 300 feet long
and in one piece. I did not want
to put together a nightmare of
splices. Due to the length used,

10 GHZ HORN ANTENNA

COAX
TO

WG-16

mixe r out pu t ( R F) port IS

couple d direct ly to a sm all
waveguide horn antenna that has
about 10 10 I 5d B gain . T he horn
ga in is not important and should
be kept low, as we want a weak
signal to detect at the far end of
the test path.

If sig nals are to o strong , a
waveguide or coax ial attcnuator
can be placed in the connectio n
between the mixer and the an
tenna. T he IF port o f the mixer
is connected to a long run of
coax back 10 the poi nt of test.
In our case. a 300-foo t le ngth of
RG -59 was used to allow inser
tio n of a mpli fie r pads , powe r
meters, and signal generators 10

make performa nce evaluations .
By using a signal generator for

the transmitt ing so urce, o ut put
power can he controlled by the
qual ity ancnuator on the ge nera
tor, sending a measured amount
of signal to the remote rrans verter
and seeing how much is required
to detect a minim um discernible
signal on the test receiver system.
The mai n reason we do not want
to use a 2m transce iver for these
tes ts is that the Scrnetcr is limiter
controlled and can give bad infor
matio n when the sig nal IS III

sat uration. Using the signal gen
erator with variable power ou tput ,
it can be set to a calibrated point
and referenced 10 detected scnsi
tivity. These tests are not absol ute,
bu t in a practical sense are very
good.

It do esn ' t mail er w hat you
choose 10 use in your system, be

If

10 GHZ MIXER

r---i
lO ()0 Of

FREQUENCY WEST
10 GHZ LOC.AL OSC

La ", t0224 MHZ

the re mote system sig nal (I F )
sensitiv ity re tu rned in e ithe r S
units or so much power as ob
served on a sensitive RF power
meter, you will get some very
quick ball park fig ure s of some
really smoking signals and some
ot her pe rformers that should be
as good , Th is te st po ints to a
syste m perfo rmance leve l and
may show that some part of the
system is not func tioning as well
as it should be.

T he p ro b le m cou ld be as
simple as changing the feed po
sitio n on a d ish antenna to illu
minate it better than what you
are getting from where the ge
o met ry says the feed should be.
Small adjust ments can be best
made in this type of setting
this is how the pros do it and
certi fy their equipment. Why not
take advantage of thei r antenna
range adjustments and apply it
ou rse lves? True, the backyard
antenna ra nge is si mple, but ir's
still effect ive in determining just
how well your rig stac ks u p
agai nst ot hers. See Figs. 2 and
3 for in form atio n on how we se t
up our test range.

T he re mote transceiver is the
most bas ic unit that can be con 
structed for the fre quency band
in questio n. In our case, the
transceiver is constructed fo r
IOGl lz operation. It is built with
a Frequenc y We st mic rowa ve
brick-t ype oscillato r operating
at 10 ,224MHz injecti ng into the
LO (local osci llator) port o f a
microwave coaxial mixer. The
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and dish antenna so they should
be quite identical in operation.

Next month : the world of co
axial switches. I plan 10 ge t into
speci fics so that you can recog
nize what makes a good VHF or
HF switch and what the differ
ences a re. Of course. these
switches can be found in surplus
as we try to hold down costs .
The main thru st will be to show
the di fferent types that are avail
able in s urplus and wha t fre 
quencies they are suited for. If
you have an y questi ons on this
or other topics. please write. 73.
Chuck WB6IGP. fa

discernible signal detections to
-85dB.

My system was working well
but not top-notch here . The re
ceive results show that I need to
impro ve the signal-to-noise ra
tio by replac ing the first preamp
with one of a lower noise fig
ure. As far as transmit goes. we
calculated thai my system (look
ing at dish diameter gain and
power output of the TWT am
plifier at lOW) gave an ERP of
73dB. This compared favorably
with Kerry N6IZW's sys tem.
Bothofour systems use the same
type and power TWT amplifier

PhotoA. Photo of N61ZW's backyard. sho wing rigs to be tested. Left,
Ed W60YJ; at table, Kerry N61ZW; John WB6BKR: author 's rig:
and Jay KD6PBH. Test-range test performed by Kerry N61ZW at test
table .
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Where engineering and quality come first!

Photo B. Close-up of test table and N6JZW checking recei ver
sensitivity of Ed W60YJ s IOGHz receiver. Wh£l' looks like one
odd-shaped dish is really twO dish setups brought fo r test (see
Photo A ).
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The Killer Beam

Just how much is "some" assembly ?

Hal ~Doc~ Goodman W3UWH
7 Perkins Road

Eastport ME 04631

"All my neighbors were complaining about interference, and
there was talk of tar andfeathers:"

I
recently came into it small windfall

of money. This was the opportunity
(0 finally upgrade my radio station.

Using the Internet. I was able 10 locale
an old Heathkit SB200 fur a reasonable
amount. It arrived. and even though I
still have not been able 10 fig ure out how
In hook up the transceiver to the Ii ncar
so tha i they work toget her. I am able 10

usc it with a manual which (urns it fro m
standby to operate. It ' s clumsy, bUI it
works. and for the time being it will do.

I was also able 10 locale a Ju-foo t
tower at a reasonable price . Now that we
have cable and satellite systems o n the
island. many people who put up TV to w
ers found that they no longer needed one
(even with the best o f towers and anten
nas you were lucky to get more than two
or three stations and those erratically
more of the joys of living in rural
Maine). A local contractor put the tower
up for a very reasonable price. In three
yards of cement and bolted to the house
in two places. We really do get strong
winds out here in the North Atlan tic.
Again. this being rural Maine. he d id a

very good job, but it was eight months
from the time we agreed on the transac
lion until he finally did get around to
putt ing it up.

My antenna system. on the other hand.
was a semi-disaster. It consisted of an
ROm dipole and a 20m dipole hanging
from one tree. Sec the previous section
regardi ng winds .

Here, 1 was determ ined to do thi ngs
the "right way." After loo king thro ugh
several amateur radio supply catalogs, I
picked up the phone and called one on
their 800 number, To protect the guilty, I
won 't say who I called . Told them what I
wa nted . "A nice tribandcr, not too big.
with a good strong rotor, ne w coax, with
an SWR/wa ttme ter to monitor my newly
po werful station. and an anten na switch
that would ground the antenna when not
in usc ." I added that I d id not know
much about modem antennas. and asked
for reco mmendations.

After much d iscussio n, I settled o n
a four-element tribandcr (here again,
no name, to prot ect the guilty). This he
ing settled. I gave them my credit card

number: the c ard itself me lted under
the fou r-figure price . So mu ch fo r
my windfall-but I' m re ti red . and , un
li ke the demands o f my o ther hobbies,
such as flying airplanes. th is was a
o ne-shot investment. It sho uld last
me a lifet ime- or at least that ' s ho w I
rationa lized it.

Within a week . everything except the
actual antenna arrived. A call to the store
revealed that this an tenna was so won
derful that it was out of stock. The fac
tory was filling back orders and it wou ld
take another two or three mo nths till
they could ship mine.

Two and a ha lf months la ter

As you may have guessed, this project
has been going on fo r almost a year. I
wax gelling quite anxious to get my new
"super station" o n the air. Aside from
that, with my oid antenna I could o nly
operate late at night. The SWR was so
high that all my neighbors on the island
were complaining about TV and tele
pho ne interference. and there was talk
about reviving the o ld custom of tar and
feathers .

The big day finally arrived. As back
ground, let me tell you that the only
o ther beam I' d ever had was an old
three-clement trihandcr I'd bought back
in the late '50s. It consisted o f several
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"Try as hard as I could, I couldn'tfigure out
which way was up!"

po les and traps that all screwed together
very easily and look about two hours
from unpacking to up-on-the-roof-and
working . This was a horse o f a different
color. I should have been susp icious
when I noticed that the antenna. which
measures 16 feet by 32 feet. a rrived in a
box that measured o ne foot by one foot
by eight feel.

Some assembly req uired

Thi s was not an a nte nna. It was a
300-p iece me tal jigsaw puzzle that re
quired a small mach ine shop and an
empty ai rcraft hangar to assemble.
There were poles within po les within
tubing wit hin tubing, metal st rips, and
on and all. When spread out it cove red
my entire li ving room , din ing room.
part of the kitchen and pan or the
entranceway. For abou t three months I
found myself eat ing out , havi ng had to
relinq uish the fi rst fl oor of my ho use
to thi s project. T here were four large
plastic bags fu ll of assorted nu ts , ho lts,
sc rews , ami washers : two large plastic
bags full o f assorted cl amp s: a la rge
p lastic hag fu ll o f assorted plas tic
caps, slides , plugs and othe r ext rater
restri al -looking pieces; a pot of special
goop to put on every nut , holt , and pan
that was metal: and a hag full of some
thing as yet s till unident ified. T here
was also a 4 0-page ins tr uction manual.

Help!

I called the radio supply store to re
mind them that I'd told them that I am a
retired senior citizen with arthritis and
they could have at leas t warned me
about what to expect , or even better,
have suggested an antenna that didn't re
q uire a team of engineers, or that was al 
ready partly assembled. Us ing their best
bedside man ner, they told me that any
idio t should know that all modern anten
nas are that way and that I was heing a
crybaby. T hey did at least agree to take
baek and give me credi t for the expen 
sive halun they'd sold me, seeing us the
antenna carne with its ow n bu ilt -in one,
and they did replace the antenna coax
switch with one that actually worked. I
82 73 Amateur Radio Today · August 1997

didn' t even mention that the expensive
length of new coax I'd ordered with con
nectors already assembled arri ved as a
coil o f coax with two new shiny coax
connectors in a small plastic bag taped
to the wire .

A month late r, putti ng in tw o or
three hours a day, despite the batt le
between my arthritic fingers and the

slippery goop needed on every fill ing
and connection, I' d managed to as
semble almost hal f o f the antenna. I fig 
ured that in another month I' d be ready
to move outdoors to put the large pieces
together, mount the rotor and thrust
hearing, and put up the antenna. Lots o f
fun in a typical Maine wi nter.

Hello, is the technician in?

In the meantime, despite readi ng the
manual many times , I fin all y harl to ad
mit defeat and call the manufacturer,
who of course docs not have an 800
number. The manual emphasized. sev
eral times, that the vacuum holes inside
the capacitor sleeves had to be facing up ,
but try as hard as I could. I cou ldn ' t
fig ure out which way was up ! T he
manufacturer 's representative was more
sympathetic than the store had been, and
did admit that there really was no way 10

tell, using the manual, which way was up.
She explained that "up" was off the hori
zo nral axis, with each opposite element
end being the mirror image of the other,
and each separate element end being the
obverse of the preceding one. I asked, " If
the antenna were lyin g on the ground,
would the element ends be lying flat or up
and down?" She said, "Flat." Amen.

Persistence pays off!

It took me about two mon ths !O get all
the parts pu t together in to nine large
components. The weather forecast called
fo r several days of good weather, so I
took the nine components out into the
hack yard and, using tw o large wooden
picnic tables, completed the fin al assem
bly, The measurin g and final assem bly
went much more quickly and easily than
I had anticipated.

Wi th the help of a large "cherry
picker" and two agi le young men, the
completed anten na was lifted up and
moun ted atop the Su-foot tower. I must
say tha t I was really look ing forward
with great anticipatio n to that weekend
of ham operating .

Runn ing lo w power and then high
power, I fou nd that I had a Ilat I to 1
SWR on 20m, a 1.1 to I on 10m (1.3 to I
above 29 .5), and a 1.3 to I on 15m. In
additi on, rotating the antenna made a
very s igni ficant differe nce in s ig nal
strength when both tran smitting and re
ceiving. I was hearing stat ions that I had
never heard before.

O ver the next three days, on 20m
I worked s ix Japanese, two New
Zeala nders, an Australian. literally doz
ens o r Europeans, four Israelis, a Ku 
wai ti, several R u ss ia ns (including a
Siherian station), the South Po le, Ha
waii. Alaska, ctc., etc . And in almost cv
cry case, they reported that I was the
loudest signal on the hand !

Well, let me tell you, a fter al most 50
years of being one o r the many stations
in the pileup, j ust getting more and more
frus trated, it felt reall y great to be the
"800-pound gorilla. " T he very worst I
did was to he the second or third station
recogn ized in huge p ileups-and this
was from stations tha t befo re the new
antenna I cou ld not even hear at all.

W ith my almost ideal location, over
looking the Atlantic Ocean , it has only
gotte n better since then. So I would say
to my fello w hams who arc al so old
e noug h to remember the smell of ozone
from their rotary spark gaps , there really
is somet hing to this new technology of
trapless beams. Despite all the effo rt and
frustrations involved in getting the an 
tenna up , I wo uld do it again. If you
could have heen in the room with me
when I got reports from states ide and
South American stations te lling me I
was pinning their Svmeters. or from
some rare DX te lling me I was 40 over
nine, you 'd have thought fro m the look
on my face that I was a five-year-old
getting a pony for C hristmas.

My new antenna has renewed the ex
eitement and brought back the joy I first
ex peri enced so many years ago. If ham
radio is gelling old or boring, I recom
mend that you. too, cons ide r moderniz
ing or upgrading your statio n, despite all
the effort involved-or perhaps because
of it. fD
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Music from the Past
A distinctive jist brings back memories ofa revered "item key.

Guy Slaughter K9AZG
753 W. Elizabeth Drive
Crown Point IN 46307

I
heard him on the low end o f 20 the

other night, more than a decade a fter
his death, and it made me wonder

whether other people eve r hear silent
keys they' ve know n and loved .

Mine was named John Miller. His call
was W9PBS. fi e was a sightless ham
who inspired a lot of othe r hams and
non-hams, sightless and s ighted, to do
whatever it was they had to do with
pride and wi th ded ication, in ham radio
as in life, and to do it better.

" Don' t ask a good op how to oper
ate or a good man how to live:' he
would say. " Listen. Pay atte ntion.' Then
emulate!"

What I heard the other night was his
fist-s-differe nt, personalized, unm istak
able-his! He'd pancrncd it eurly on, he
once told me, after that o f a Merchant
Marine amateur aboard a ba nana boat
somewhe re in the Caribbean whom he 'd
worked as a brand-new ham in the
193(h.

"T hat op's CW cadence:' John said,
"wars d istinctive enough so you could
copy him throu gh fourteen other guys,
all zero heat : '

I can' t vouch for the accuracy of that
comment, but I can swear the descrip
tion fined Joh n. He held his venerable
Vibroplcx's dashes a hea rtbeat too lo ng
for its dott ing rhythm at any se tting o f its
speed-weights. Once heard, you 'd roc
ognizc him anywhere, rag-chewing or in
a pileup, by those s lightly heavy dahs in
terspers ing the perfectly tirned dits. In
explicably, his dab-accenting fist d idn't
change at all when, in later years , he
switched to a paddle and a keyer,

On AM and then on s ideband, John ' s
pho netic moniker for his suffi x, "Peanut
Buller Sandwich ," was heard only
rarely, during infrequent lapses from his
beloved CW into what he di sdained as
" mo uth mode: '

Before I was licensed mysel f, I found
thi s curious . Surely, I thought. talking
wi th other people across the vo id must
be more fun than just exchangi ng signals
wi th them in some primiti ve dot-dash
jargon . But John preached o therwi se.

"Talk: ' he would info rm me, "is chat
ter. Morse is music: ' I I look me years 10

lcam that hc was right.
As a neighbor. friend, and electronics

aficionado, I was for half a lifetime
privileged to be among those called on
by John for he lp in some of the small
things he could n't manage himself: find
ing. and fixing. equipment bugs; erecting
a nte nnas (w ire d ipo les a nd slopers
in trees early on: beams and rotators
atop towers in later years); programming
2m gear for local repeaters: keeping the
HF rig proper ly d ipped in his favori te
bailiwick. the low end o f 20 .

"That's where the OX lurk s:' he ex 
plained 10 me the first time he asked
me to check his final for resonance at
14.030, adding the admon ition , " Be
quick and he careful. " His transmitter
then was a home-brewed rack-and-panel
affair with a persona lity o f its own. Its
po wer transformer hummed the basso
background for "O ld Man River:' while
its 866s flashed their intense blue glow
in the staccato cadence o f the rig' s key
ing. Its final was a heavy-duty triode fa
mous for its unforgiving ways: Operate

it very far off resonance for more than a
very few milliseconds and you' d be
shopp ing for a replacement.

"S hort key-downs and long ke y-ups:'
John wou ld ex hort me . " A nd dip it at
fou rteen o h thirty so I can zip from four
teen o h one to foun een o h fifty wi thout
blowing the final. That ' s where the DX
JXlpS up."

And when it did, so did he. Nights and
weekends. from the la te I 930s to the late
1980s, the war years excepted . few DX
sla tions co uld bounce a rare prefix in to
northwest India na anywhere bet ween 14
and 14 .050 megacycles (then: it' s hc 
come megahertz on ly relatively re
cemly ) without encountering calls from
and QSOs with a blind ham whose dash
lengths characteri zed a distinctive fist
and whose att itude characterized a noble
person.

Days, John worked as a proud entre
prene ur, operating the concessio n stand
in the county-scat courthouse. He made
the coffee . sold the goodies and the ciga
relics, main ta ined the inventory. kept the
hooks. He greeted hundreds o f patrons
and friends dai ly, recognizing most by
their voices and many by their foo tsteps.
He kept track of h is money by stowing
te n-dollar bills in one poc ket ; singles.
fi ves. and twent ies in others .

Afternoons, when the courthouse
closed , he and the then-current version
of perhaps thc dozen or so be loved and
devoted guide dogs he went throug h in
his adu lt life time wou ld hike the ten
blocks home to XYI . Fran and harmonic
Paul Albert in all but the most inclement
weat her. He took a cab only when snow
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or ice made walking hazardous. On rare
occasions he might accept a ride from a
friend, but, "Only if you're headed my
way !"

Evenings, John would "pay my dues
to the community," attending Lions Club
meetings , playing Elmer to potential
hams, encouraging new ones to "emu
late," welcoming a steady stream of visi
tors to his kitchen and/or ham shack
with steaming mugs of the muscular
black coffee he called " sludge."

Until the last decade of his lifetime , it
bothered John mightily- tho ugh he 'd
deny it if you mentioned it-that he
needed tune-up a.ssistance from friends .
The only tip-off was the regularity with
which he 'd mumble, "Looks like
somebody'd invent a talking mill iamme
ter," while one of us was dipping and
tweaking his rig. Then he'd ask, "What's
she read at resonance?"

"One forty," he 'd be told.
''I...oOO her up anotl'cr sixty, I want two

hundred mils on the nose . Looks like
sorrebody'd invent a talking milliammeter."

Finally, somebody did. From an ar
ticle in this magazine. I built for John a
solid-state audio oscillator whose tone
varied with the amount of plate current
drawn by the finals o f a rig coupled to it.
Once it was hooked up and he was
"shown" it (given ten minutes to inspect
it with his fingers), it took ro ughly thir
teen seconds of instruction for John to
master its use. It may no t have been the

very best day of his whole life, that first-
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time tune-up of his rig, alone, unaided.
all by himself . But it came close!

With the advent of TV and its accom
panying TVI, John reluctantly j unked
his home-brewed, open-frame, rack-and
pane l transmitter, and graduated to com
mercial TVI-shielded transceiver usage.
His first was a Yaesu with a pair of the
then brand-new-and-wondrous TV hori
zontal-oscillator tubes in the final. He
loved it. He worked the world with it
(and so did I, visiting him, by then long
since licensed myself) un til it died and
none of us local "experts" could revive
it.

Then he swapped it in on a Kenwood
520 with extra-tight IF filters (the kind
that are common today), which re
mained the joy of his life for his remain
ing years, The last I knew, that r ig still
was in use by a fanner neighbor of
John ' s, then respectably known as
W9PUB. who moved it from warm-and
sunny Indiana to the cold-and-snowy re
gions of Wyoming, where he 's been
hiding out ever since behind a new and
strange two-letter 7th District call I
ne ver can remember. But the transfer of
ownership came only after John Miller
became a silent key.

For a long while I grieved, mourning
him and the disappearance from the low
end of 20 of the d istinctive fist of
W9PBS, the old Peanut Butter Sand
wich, the man to whom "Emulate!" was
advice and Morse was music. So did
man y others. We took comfort from the
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words of the preacher delivering his fu
neral eulogy, "Now John can see!" We
consoled o urselves that he was working
better OX across wider voi ds from a bet
ter QTH with a cosmic-state rig feeding
a Universal antenna, Thus, gradually, the
passage of time worked its inexorable
magic of healing and of forgetting .

But then. the other night, I heard him
on the low end of 20 !

I was reading the mail, tuning idly
across the band, catchi ng a word here, a
phrase there, absently noting which call
areas were coming in, as a fellow will do
on a dull evening. And sudden ly, there it
was! This weak signal. almost into the
mud yet readable through stronger o nes
because of its distinctive cadence, was
wrappi ng up a QSO.

I didn 't catch the call, but there was no
mistaking the fist. The way the dabs were
a mite too long for the dits fingerprinted
the op for me. There could be no doubt.
Whatever the signature, it was-it had to
be-John, the late W9PBS, the old Peanut
Butter Sandwich. And then a final bar of
mus ic from that distinctive. unmistakable
fi st. singing "gl es sk es cI," left me listen
ing to static crashes. cosmic noise. the
pounding of my own pulse.

That's when I found myself wonder
ing whether other people sometimes
hear their own dear-departed buddies
making d istinctive and unmistakable
M orse music in a favored section of a
favorite band .

I'm pretty sure they do ... Iii!I
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HTTY LOOP

Marc I. Leavey. M.D., WAJAJR
P. O. Box 473
Stevenson MD 21153
(aj r@ari.net.)

Well. this month I find I haw
been soundly blasted h)' the read
ership. Why? Because' there are
apparently several programs out
then' that usc i l Souudblasterr
card. or com pauble. to decode
radtotctcrypc. T his month , we
wi ll have a look at IWO of them,
alon g w it h on e o t he r, 0 00 

Sounobras tcr. program for good
mea sure.

Bren t Stuart ZL·1TX dropped
me a note lipping me off about an
application cal led F r V. written by
Brian E. Caucni 9H IJS. in .\13I1a.
Th is program decod es quite a va
riel)' of digi tal modes. II is avail
ab le via Bri an ' s home page :
[ht t p:II w Yo" w .geo c i lie s .co mt
Silicon ValkynSO·n FTV is CUf

renn y in Release O.98g. and
hand les RTTY. FAX. SSTV. and
CW using a Soundblasrer inter
face card. As the author says. FrV
brings in no vative di gital s ignal
proce ss ing and a na ly sis tec h
niq ues to your mult imedi a Pc.
lt can be us ed to recei ve im 
ages from weathe r satell ites and
terrestrial facsimile stations. text
transm iss io ns fro m radio tel ex
services, as well as amate ur radio
FAX, 5ST V and RTTY signals.
It can also tran smi t amateu r ra
dio FAX and SST V (slow scan
televisiomNu ex ternal hardware,
o the r than a radio. is required .
as all the necessary signal pro
cessi ng is implemente d in the
softw are .

The main strength o f FfV lies
in the approach used for process
ing the incoming signal. During
reception, the demodulator wave
form is ..tored in memory, which
allo ws recovery o f incorrectly SCi

parameters, such as r AX lpm.
SSTV modes, and RTTY baud
rates, on the fl y, Watch j umbled
pictures take for m. while the in
coming signal is proces sed and
displa yed in real time. Automatic
mod e recognition is pro vided for
FAX . S 5 T V. RT T Y a nd C W
modes. And again, 110 addi tional
hard ware is req uired .

Amateur Radio Teletype

M inimum system req uirements

include an 80J86 C PU. Sound
bla..tcr-compatlhte sound card ,
256 K of ex pa nded memory (pref
e rab ly I0 24K or mo re ). a nd
5 uperVGA graph ics card wi th
VESA suppo rt (at least 640 x -180.
256 colors).

An unregistered tria l vers ion of
th e so ft ware is available at the
above w eb site. I will be adding
it ttl the RTTY Loop Soft ware
Collection as wel l for those with
o ut Weh access. See be low fo r

d e ta il s o n this asso rt me nt o f
RTTY software.

A nothe r progra m Bren t men
t io ned is R ADI ORAFT by
Franco is Guillot F6Fl.T. This pro
gram listens to the incoming sig
nal and scans it, s im ilarly 10 the

PK-232. to decide for itself just
what you arc listening to. display 

ing tbe data accordi ng ly. It is
available o n the author's page at:
[hu p :llou rworl d .compuse rve
. co m / ho m e p a g e s /F6FLT ) .
RADl OR Af-T is ad vertised as
decoding modes including ARQ
E , R U~l -FEC , Baudot. ASC II
7,8, Sitor-A and R (Tor-arq/fec),
ARQ-6, SI·A RQ, SWED-A RQ,
ARQ·M (2 and 4 ), A RQ -E3 ,
ARQ -N , PO L- A RQ , FEe- A ,
H NG -F EC , C IS I I , 5 1- FE C .

Autospec. Spread , Pa cket, and
Morse . With auromanc detection
o f modes, speeds and shift, an
included frequency meter/baud
meter, and signal frequency track
ing, thi s program is a powerful
addi tion to th e RTfY amate ur
library.

Requirements for this program
arc a PC with a simple interface.
such as a plain terminal unit. or
Hamcomm or Baycom type inter
face . Th is is not a Soundbtaster
type program.

Once agai n. this program can
he dow nloaded from th e above
Web site. Since Compuscrvc sites
can he slow, thoug h, the au thor
prov ides several worldwide mir
rors on the s ite 10 enh ance access,
a nice touch. Of course, this pro
gram will nc in the collection. as
we ll.

Yet anothe r program surfaced

by wa y o f Bob Lewis AA4 PB, RITTY has an FFf-bascd spec
who told me about Brian Beezle y tral tuning indicator that ' s eas ier
K6STI. writing a program ca lled to use than a score and more in
RllTY w h ich also run s o n a formative.A demodulated-wave
Soundblaster card. The program form d isplay provides detailed
is described in some detai l a t: s ignal and propagation ana lysis.
[hn p:llw w w.ping. be/O N9C!\C/ RITTY features both AFSK and
FEB97.HTM J. FSK transmit out put , adj ustable

By tbc way.rcocc the uppercase mark/space freq ue ncies, select
leners on this addres..s. Be aware lhat able Baudot punctuation. and fine
Unixsystem<; are easc scn.sitive, and corurol of protocol li ming and
that if you type this address in low- de tai I. R ITT Y a u roma nc at ly
crease letters you probably won' t records all received te xt to a file
connect ! I know I didn' t unt il I and can transm it tex t files.
found the site via a search. Th e prog ram re q u ires a

An yway. Brian tells me tha t 486 DX/33 mi nimum , math co-
RITIY 2.0 is a DSP data-com - p rocessor. and VGA d ispl ay .
munl catt o ns sy s te m th at now Implementat ion of RTTY mod es
includes PACTO R. RITTY pro- is with most eight-bit sound cards,
vidcs sta te-of-the-an RTTY and while PACTOR requires a te-bit
PAClDR transmission and recep- Cre ative Labs Sc undbl astcr card.

tion using digital s ignal process- This is a commercial program,
ing . RITry is software that runs hut a tria l version is available at
in your PC and uses your sound the Web site. [hll p:llwww.mega
card fo r ana log 00. No special- Iink.netl- nlrctl) . which is main-
ized hardware is required. rained by Dick Stevens :'II IRCT

RIITY' s RlTY de modulator and has a wealth of RTTY soft
uses a limiterless front end and ware infonnation available on this
optimal chan nel filters with the and other programs.
SI:"J(x)/x matc hed-fi lte r re sponse The RIlTY Program. version
thai maximizes receive sensinv- 2.06, is $ 150 . and is ava ilable
ity. Thc fi lters automatically tune fro m Brian Beezley. Of course.
to the incoming mark and space the download version is in the
tone freque ncie s for effo rtless collection. as wel l!
copy. A sophist icated automatic My sincere thanks 10 bot h these
threshold correction algorithm ge nt le m e n fo r hr in gi ng th e se
maximizes text rec overy during progra ms to my atte ntion. Any
selective fades. A special wide - others out there in the wings'!
hand detector minimize s polar Now, abo ve I mentioned the
fl utte r, w hi le a na rro w in put RTTY Loop Software Collection.
bandpass fil te r fight s QRM. An This is a collecti on o f some sev

effective squelch suppresses noise enteen disks o f software o f inter
print. Special data-pre sentat ion es t 10 RTTYers, including Oath
mode s allo w te xt recovery and RTIY and non-RTTY programs.
sig na l a naly s is u nder di ff i - as well as some computer ut ili
c ult conditio ns. RIITY can act tics. You can see a full liMof the
as a modem fo r the RITY by programs. as well as have the op
WFIB contest- logging progra m. portunity to dow nload some o f
RITTY ' s l icensed PA C T OR thcm. on the RlTY Loop home
impleme ntat ion features a sharp page at : [hllp:/Iwww2.ari.nctlajr/
input BPF, cc ncurrenr 100- and my/) . Or, if you cannot connect
200-baud optimal 5 1:-J(x)lx chan- to the Web online, you ca n send
nel filte rs , gated , synchronous m e a req ue s t v ia E -ma il at
ATC for selective fad ing. 21 · bit [aj r@ari.netJ and r ll E-m ail you
memory-ARQ with o ptimal com- back the list. Or, if you can't even
binatorial we ighting coe ffic ient. do that. send a se lf- add ressed
single-bit error co rrection without stamped e nvelope 10 me at the
A RQ, recognition of noisy con- address above and I' ll returnthe
trol signals. fast callsign detection list 10 you on paper! The in for-
for quick linking, and tolerance marion supplied will 1111 you in on
for pa rt iall y compatib le. unli- all the details of obtaining co pies
ce nscd PACTO R irnpl emcn tu- of the progra ms for your own usc.
tions. RITTY provides re mar k- I still have some other items
ably fast and robust text through- you have sent me to use , but I
put under difficu lt conditions. alw ays can use more ! You ca n
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HRMS WITH CLRSS

"... remember that children who are bUSy
chasing DX aren't being chased by the

police!"

from, arc concerned about report
cards, grades and tests . It's an
enlighteni ng experience listening
to children talk ing to youngsters
from other places and sharing so
maJly of the same concerns and
fears about the world today. As
adults, maybe we should he lis
toning more to what the you ng
people arc saying.

Any reacher with the capabilities
for DXing in a classroom will have
a myriad of activities they can do
with their students, encompassing

all areas of the school's curricula:
social studies, science, math, lan
guagc arts, geography, foreign lan
guage, and even crafts. Have fun;
<U1d rcmcmbcrtbat children whoare
busy chasing DX aren't bei ng

chased hy the police! fa

Photo R . All imernationut c1I1

turat hall It'll.\" set up outside our
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Ph oto A. Exchanging cultural objects is a [avorite spill -off project
after a DX contact,

to research things of interest to
young people in that country. The
bolero toy was a big hit in class.
The game itself requires simple
hand-eye coord ination. The ma
terials needed 10 make it arc: a
toilet tissue cardboard or paper
towel tube cut in half, an IS-inch
long piece of yarn, an em pty
thread spool, tempera paints and
brush, and a hole puncher.

First, the ch ildren painted the
tube in hright colors and designs.
and let it dry. Next the wooden
spools were painted a nd le ft
to dry. A hole was punched in
the paper tube near the top. The
student then ties one end of the
yarn 10 the tube and the other end
throug h th e spool. The object
of the game is to get the spool
into the tube while holding the
tube in one hand. Needless to say,
we all had a good time with this
one. Later on, the toys were pack
aged and brought over to a local
co mmunity ce nter where they
were distrihu tcd to appropriate
chi ldren's organizations.

When my students speak with
e ther children or any other ham
anywhere outs ide of our area they
like to find out the things that are
d ifferent aho ut them . They are
also starting to appreciate the fact
that all people have lots in com
mon with each other-s-especially
th ings that appeal to children.
Most students, wherever they are

ESL (English as a second lan
guage ) teacher and with the for
eign language departme nt fair.
Parents were sending in d ishes of
foods from their native countries
along with samples of clothing
and other articles indigenous to
those areas of the world.

One of the best projects the
child ren came up with was a
multi-cultural qui lt made of con
struct ion paper. Every lime a ra
d io contact was made wit h a
d iffere nt reg ion of th e United
Stutes or with a foreig n country,
a child would make a square patch
wi th tempera paints 10 include a
scene or symbol of th at area.
When the patchwork "quilt" was
com pleted, we were all so de
lighted with itthat we had it hung
up in the school auditorium for
visitors to see as well.

A fun toy that one of the teams
made when they presented thei r
reports on Mexleo was the bolero
toy, Several of my students re
ceived personal family photos
from the hams they had spoken
to. This personal touch led them

class. I' ve learned the value of
showing foo tage of other kids
having fun and doing exciting
things in my classroom. It' s kind
of like showing "coming att rac
tions" of all the good stuff that's
yet 10 come.

One afte rnoon when we had
seve ral boxes of QSL cards to go
through, we decided to organize
them by country and to assign
teams to each cou ntry who would
report back to us with more in
formation about the culture and
geography of that country. Before
long we were involved with the

Multi~cultural projects

Carole Perry WB2MGP
Media Mentors Inc.
P.O. Box 131646
Staten Island NY 10313-0006

Several weeks into the spring
semester with my new ham radio
classes . ma ny of the students
seemed to he especia lly fasci
nated with the idea of hcing able
10 speak with people from diffe r
ent countries. I usually get about
400 students in my 13 rad io
classes; each term there is a dif
ferent "chcrmstry"ro the classes.

There have been times when most
of the children gravitated to VI-IF
and UHF exclusively. and uther
times when they only wanted to
get involved with ATV. packet or
Cw.

This term the 6th, 71h, and 8th
graders were eager to get started
with different DX projects. Sev
eral of my former students who
were still in the school brought in
QSL cards from contacts they had
made on thei r own 10m rigs at

home. My students always enjoy
listening to the ir peers speak
about what fun they' re having in
the hohhy. The licensed students
enjoy sharing their expertise with
the other kids.

1often invite local hams who
are active DXe rs to visit my
classes. I encourage them to bring.
QSL cards from interesting places
10 display for the c hildren. They
always bring lots of grea t stories
10 relate about exciting contacts
they' ve made.

Through the years several of
our unusual contacts have been
videot aped hy c hildren in the

RTTY l OOP -'rom page 85

E-mail mctajreean.nct] . or AOL shove, scribble your comments or
users can use (MaTI,; WA3AJRj, questions down and send them 10
while Compugcrvc users can send the P.O. Box address above. See
mail to [Leavey] 011 the Compu- you next month here at RTTY
Serve system. I f push comes to Loop! fa
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PROPRGRTION SUN MON TUE WED THU FAI SAT

1 P 2 P-F

WESTERN UNITED STATES TO:

EASTERN UNITED STATES TO:

ALASKA 20 20 21l 20

ARGENTINA 15 20 20 ~ 20 20 15 15 15

AUSTRALIA 15 20 20 20 40 40 20 20

CANAL ZON E 15 20 20 20 40 40 20 20 15 15 15 10

ENGLAND 20 ~ 20 20 20 20 20

HAWAII 15 15 20 21l 20 40 21l 20

INDIA

JAPAN 20 20 20 20

MEXICO 15 20 20 20 40 40 20 20 15 15 15 10

PHILIPPINES 20 20 21l 20

PUERTO RICO 15 20 20 20 40 40 20 20 15 15 15 10

RUSSIA C.I.S. 20 20

SOUTH AFRICA 20 21l 20

80-160 meters

after sunr ise, and agai n in the late
af te rnoon . Short skip to 2.000
m iles or so may be expected as
well.

30-40 meters

Nightt ime DX on 80 and 160
can be fai r this month. with the
exception of high noise levels on

both bands from thunde rstorms.
Daytime short skip of a few hun
dred miles is possible on 80 but
not on 160. Short-skip propaga
t ion is expec ted at night on each
band. and ought to be fair out to
perhaps 1,400 miles or so, hu t

l imi ted by QRN. iii

Consistent nightt ime DX to all
parts of the world is expected
from sunset to sunrise. with the
po ssible except ion of poor re 
ception due 10 high static levels
du ri n g thund ersto rm activi ty.
Short -skip ope nin g s a verag 

ing 500 miles during the daytime
an d 1,500 m ile s at night are

ant ic ipated .

DX to all parts of the world ean
be expected OIl this band from
su nr ise to sunset on Good (G)
day s, w ith peak co n dit ions
usually occurring a fe w hours

few signs of improved propagation
conditions. TIle only advice we can
offer is to practice patience. listen
a lot, and hope for improvement this
fall or next spring.

Band-by-band propagation this

month:

Radio Bookshop

20 meters

24G-F 25 F 26F-G 27 G 28G 29 G 3O G-F

31F

10 P 11 P-F 12 F-G 13 G 14 G-F 15 F 16 F-G

3 F 4 F-G 5 G 6 G-F 7 F 8 F-P 9 P

Frequent short-skip openi ngs
to 1,500 mile s and occasional
long -sk ip open ings on north
south paths across the equator are
expected a ll Good (G) days.

17 G 18 G-F 19 F-P 20 P 21 P-F 22 F-G 23 G

10-12 meters

Occasional intense sporadic-E
propagation may provide ope Il
ings to 2,000 miles or more, while
frequent short -skip openings out
to 1,000 m iles or so call occur OIl
Good (G) days.

15-17 meters

10th, and 20th whe n an upset-to
ac tive magnetic fie ld and accom
panying ionospheric disturbances
are mo st likely. You can also ex
pect o ther geological upsets and
violence near these days. The best
(G) days to search for DX are
likely 10 be the Sth, 13th, 17th,
23rd and 27th-30th , while the re
mai nder will be only Fair (F) or
trending. as show n on the calen
dar. The onset of Cycle 23 appears
to he sluggish a t best , with only a

GMT: 00 02 ~ 00 00 10 12 14 16 18 20 22

ALASKA 20 20
ARGENTINA 20 20 20 ~ 20 20 15 15 15 15
AUSTRALIA 20 20 20 40 40 20
CANAL ZONE 15 ~ ~ ~ ~ 40 15 15 15 10 10
ENGLAND ~ ~ 20 20 20 20 20 20
HAWAII 20 40 20
INDIA

JAPAN 20 20
MEXICO 15 40 40 40 40 40 15 15 15 10 10
PHILIPPINES 20
PUERTO RICO 15 40 40 40 40 40 15 15 15 10 10
RUSSIA (C.I.S.) 20 20 20
SOUTH AFRICA ~ 40 20 20 20
WEST COAST 20 40 ~ 40 40 ~ 20

Jim Gray W1 XU
210 E Chateau
Payson AZ 8554 1

As this forecas t is be ing pre
pared (early May). solar flux val 

ues conti nue ill the low 70s with
litt le likelihood of an immediate
improvemen t. The us ual h igh
July-August HF s igna l absorption
levels will co mbine with low flux
values 10depress IIF propagation
this mo nth. Poorest days (P) are
lik ely to surround the l SI . 9th,

ALASKA 20 20 20

ARGENT INA 15 20 20 40 40 20 20 15 15

AUSTRALIA 20 20 20 20 40 40 20 15 15

CANAL ZONE 15 15 20 20 40 40 20 20 15 15 15

ENGLAND 20 20 20 20

HAWAII 20 15 15 20 20 20 40 40 21l 20 20

INDIA 20 20

JAPAN 20 20 20

MEXICO 15 15 20 20 40 40 20 20 15 15 15

PHILIPPINES 20 20

PUERTO RICO 15 15 20 20 ., ., 20 20 15 15 15

RUSSIA C.I.S.) 20

SOUTH AFRICA ~ 20

EAST COAST 20 40 ., 40 ., 40 20

I
Phone WO-274-7171 or 603-n4·005&. FA X 603·924·8613. or , ee order torm on P'8e 8&for
ordenn g ,nformatloo.

Wayne's Five Buck Books & Stuff:

Boilerplate, 45 of Wayne's ham oriented editorials . Grear material for club
newsletter editors who are always shon of interesting items for fil ler.
Submari ne Adventures, Wayne' s WWII adventures on the USS Drum SS
228. now on display in Mobile, Alabama.
Wayne's Caribbea n Adventures. Scuba di vin g and bamming all th rou gh
the Caribbean. 11 is lands in 21 days on one trip? Yo u bet . and you ca n' t
beat the price either.
wayne & Sherry 's Trawl Diaries. Cheaps kate traveling 10 Russia. Europe,
and soon. Now, how did Wayne and Sherry fly first class 10 Munich, drive to
Vienna. Krakow, Prague. am) back 10 Munich. Slaying at excellent hotels and
eating up a storm, all for under $ 1.000'1
Cold Fusion Journal _ Is-sue 1120. Read the latest scoop on cold fusion in
this whopping 92 -page sample issue. Cold fusion dead? No way!
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NEUER SRY DIE
Continued from page 77

I can skip through the commercials.

Gel On Your Duff

.. . and exercise your word processo r.
Fame and fortune can be yours .. . just whup
up an article for us. Maybe some gadget
you 've built? A be tter aruerma? Or perhaps

you' ve bought a new piece of equipment
that is so great that you think others real
ly should know about it. Well , tell ' em!
And don ' t forget to send along a disk copy
of the text so I don' t have to sit here and
retype it.

Has amateur rad io brought you any adven
tures? It has me, and I write about •em so
others can share in the fun I've had. If you
haven't had any adventures, get yourself in
gear! Our hobby has a world of adventu re

open for you . I'll never forget my Oscar
contact with Moscow during a 20-second
window. Or working 2m aurora. Or work
ing six states on 10 GHz from a local
mountain. Or working a bunch of ZS ops
while in a balloon while cru ising over the
South African veldt. Or diving for dropped
an tenna elements in the shark-infes ted
water at Navassa.

Now get busy and share the fun you 'J:£
had with the rest of us. fiiiI

...~....:lc:O
A6O<l'y lOt ""''''''
~_ ' E_ tO U'"

n " "",oo Cli..b"'O

Oroe, HOl lin.
1101373 J>.l2S

AntennaslVe~t
Box S()()()2 Provo VT !Wi05

CornerBeam?
SWR < 1.~ , 1 . cro.. Ihe b.nd
Goi n or . IS r, Yogi
No dimen.ion 0' -<' 7 II
~o dB Fronl·lO B,ck ROlio
60" ]i;.l i .po ..... r Bc:.m.... id'h
l-lOWlI5 d "ocl l~ 1O mao'
Vonie.1Of Ho,izon l.1 Polari..uon
:met.rs SI4S . 2=0 MHz S 1 4 ~. 70 em S11 S. 0".1 1~ 1,.'~~1l S lIi~

W. ,ghs only 10 It-;. Add SII Sbipping,~ fhnd"n~_ Inl" SI.

CIRCLE 380 ON READ ER SERVICE CARD CIRCLE 254 ON READER SERVICE CARD CIRCLE 304 ON READER SERV ICE CARD

Radio Bookshop
ORDER FORM

(I'r>:es subjox"llO <:h~ wilhoulllOl"",~I .'4'fII"" iI. :rca"" prio.... or 1lL'W roi~ COil '" nne.)
. ,

.JI.er" ITLE QTY PRICE TOTAL

I

IShIPPlng: All orders add $5.00 handl ing "pfus
S&H* ,

Ithere is an additiona l at cost shipping charge
adds.d to all fo reig!l orders. We ship UPS where TOTAL$

Iposslble, please give us street address. I
IMake checks payable to "Radio Bookehop." I
IForeign Orders: Choose one 0 surface shipping 0 air shipping I
I(Surface delivery may take 2-3 months.) I
I
"Note: The actual foreign shipping costs will be additional to the I
regular shipping and handling fees.

IName Phone I
rdd ress I
ICity State - Zip Country I
I $10 minimum for credit card orders I
ITOtal Paid $ D CheckIMoney Order D AMEX D MC DVISAI

ICard # Expires I
I I
ISignature Date I

~~~ePhone : 603-924-0058, 800-274-7373, FAX 603-924-8613:r': Radio Bookshop, Dept. 897, 70 Route 202N, Peterborough NH03458 I

10 YES, Send me 12 issues of 73 at the low rate of I
I $24.97 (save 47% over the cover price). Canada add $7 I
I plus $1 .40 GST; Foreign add $19 surface: $42 airmail. IL ~

\

1997 Catalog Update

Contact East's got another one-s-a
64-page catalog update packed with
stuff you need. Sure you do. You de
serve iI-so gel your free copy from
Contact East, lnc., 335 Willow Street,
North Andover MA 01845; call (508)
682-2000 or FAX (508) 688-7829.m

'(OU 60T A PACKET ME~A6E I.A~T l-l\6KT r
BUT '(OU DOIJ'T \lAVE TO AIJ':>WEl< \T'
'(OUli? HAM ,,=>HACK BURNED lX>\UN 1'\.l\<;'
lo\ORNIl-lc:r-

MDRE••• NEW PRODUCTS
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•
~RC

160-10 Meters PLUS 6 Meter Transceiver

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

* JST·145 COMING SOON *
2 MQSFET POWER AMPLIFIER· Final PA utilizes RF MQSFETs

to ach ieve low distortion and high durability. Rated output is 10
to 150 watts on all bands including 6 meters.

3 AUTOMATIC ANTENNA TUNEA • Auto tuner included as
standard equipment. Tuner sailings are automatically stored
in memory for fast QSY.

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

5 GENERAL COVERAGE RECEIVER -100 kHz-3D MHz, plus 48 
54 MHz receiver. Electronically tuned Iront-end filtering , quad
FET mixer and quadruple conversion system (triple conversion
for FM) results in excellent dynamic range (>1OOdB) and aro order
ICP of +20dBm.

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

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

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

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

10 cw FEATURES· Full break-in ope ration, variable CW pitch. built
in electronic keyer up to 60 wpm .

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

12 200 MEMORIES· Memory capacity of 200 channels, each of
which store frequency, mode , AGC and bandwidth.

13 COMPUTER INTERFACE· Built-in RS -232C interface fo r
advanced computer applications.

14 ERGONOMIC LAYOUT · Front panel features easy to read color
LCD display and thoughtful placementof controls for ease of oper
alion.

15 HEAVY-DUTY POWER SUPPLY· Built-in switching power
supply with "silent" cooling system designed for continuous
transmission at maxlmtm output.

[.JRCI dapan. Radio 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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••

A full range of cellular
anfennas is available: hole
mount, magnetic mount,
on-glass and base station.

MICROCELL MAG

= ......

5KA /4

5KA 901 C 5GI

46049 VOLTA MANTOVANA· MN . ITAlY . Te 391 376/BO 515 Fax 139 376/B01254
NORTH AMERICA OFFICE: TORONTO CA ADA TEL 5 91650 9277 . Fax 15191650 \779
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