


LNG'; ) GAAs FET PREAMP
STILL ONLY S59. w iredJl.eslec:l

• Make your mends si(;l( W1tl'l
envy! Wont statons lI1ey darll
even know are there ,

• Insta ll one at the antenna and
overcome coax losses,

• Available for 28-30. 46-56, 137. 152, 152- 172. 21Q.
230. 4()().470, and 800-960 MHz bands,

LNW-l I ECONOMY PREAMP
NOW ONLY $24Jllit, S«Iw&t

• Miniature M OSFET Pfeamp
• Solder termtna lS a llow e asy

connection inside raeos
• Availabie!of 25--35. 35-55. 55-90. 9Q.120. 120.150<

150--200. 2QO.270<and 4QO.!500 MHz bands

Rated for continuous duty,
2-3W output
o Kif ...St 09

o TCXO opbOn .. 540
o W irec:lJtestec:l ,..5189

(includes TCXOj

R301 RECEIVER
o Kif _ _ oowtI .• ,only $139

• TCXO option .. $40
o WiredJtested ...5209

(includes TCXO)
o Traditional crystal-control

led receivers & exciters are still
available for a ll vhf and uhf bands.

No need to spend thousands on
new tran sceivers for each band l

• Convert vhf ancl uhf signals 0 .. if
to & from 10M
Even if you don' have a 10M ng . you can pick up
very~ used emtrs & I'CVTS lor next to nothing

o Receivlng converters (shOwn eoove) available lor
vanous segments of 6M. 2M. 220. ana 432 MHz,

• Rcvg Conw KllS Irom 549. weecaesteo uMs only S99

o Transmltling converters /!~
for 2M. 432 MHz. r¥:~f~~" ,

• Kits on ly 589 vhf o r $99 uh f, .G.iJ'-!.'.R t '/t.~~;,:,-:;
• Power amplifiers up to .Uc~~-i:#"

50Woutput -- ' ..~

T301 EXCITER

LOW NOISE RECEIVER PREAMPS

No more waiting for crystals!

e
Hamtron ics is p leasec:l to announce

NEW a new lin e of It s vh l fm t ra nsm itters
and r eceivers, popu lar lor repeaters .
verce & data link" , cont ro l. l elemetry ,
and other demandirlg applications.

D 01 Exciter and R301 Receiver provide high quail ly
nblm and fsk operation on 144-148 MHz and 220·225
MHz (also 139-174 MHz ao<l 216- 226 MHz for export
and gov·I5efVICeS). Features include '

• Dip swItCh frequency ~JeaIOn.

• Exceptional modulatioll!of voice and ctess
• Very loW noise syntheSizer !of repea ter ~rViCe

• Direct 1m !of data up to 9600 baud
o Commeraal grade tcxo!of toght frequency accur

acy in wide range of environmental conditions
• In slock for same day shipping.

'\

,

:NJ 0llIput, continuous duty,

• TA51 : 1or6M. 2M. 220
MHz !ol 599. 101" $169.

o TA45' : lor 42Q-475 MHz.
........ kit 599. wit S169.

• TA901 : for 902-928 MHz,
(0 5W out) wl t $169,

Get time & fTequency checks witt\
out buying mulUtland hf revr. He.
50Iar actrvi!y repDr1s atfect.-.g radKl
propagation, V. ry senlltive .nd
ael&ellve crySlal conlfolled $U per.
hel . dedicated to lIstening to WNI/ on 10 MHz.
Pel10rmance owall the most expensi'ole receillers.

o RWWV Rcv r kn, PCB on~ "." "..".. ". " " ." $59
o RWWV Rcwr krt W1th ca b!, spkr. & 12Vdc: adapter . S89
o RWWV Rcvr wit in cab! \'li th spl<r &adapter .... ... $1 29

Join the fun . Get " trlklng
Imlges direclly from the
we.ther sate ilitesl

... wery sensrtlVe Wldeband 1m
reeei'olet opllmlzed lor NOAA
APT & R"ssl8ll Meteor ....elth.r fu on me 137MHl band

Designed from 1he S'UlI'l lor opti'num $alellile receptlOl\ ; not
just an oft-!heos.heNI c. mer W1lh a Ihorted-out IF lilter'

Covers an 5 I alellte channe15 scanner Cl"CU4 & reooroer
control allow you 10 automatically capture I l9nals as
satellnes pass ovemelld. eV8f1 fuIe ay from home.
o R139 Receiver Kil iess case " $159
o RU9 Receiver Kit w~h ease and AC power adapter $189
o R1 39 Receiver wit In ease wrth AC power adapter .$239
o Internal PC Demodulator Board & Imag,ng Software $ZB9
o Turnstile AnleMa . , $119
o WeatMr Satellite Handbook ,. ..." S20

WEATHER FAX RECEIVER

FM RECEIVERS:
o R100 VHF FM RCVR.
Vf!ry Sf!ns itlve - 0 151N .
Superb selectiv ity. >100 dB
(Sown at t 12 kHz, best avail•
able arlywhere. not ter-prcot
squelch. For 46·54, 72·76.

14Q.175. or 216-225 MHz kit S129 , wit $189,
o R144 RCVR. Like R100, for 2M , with helica l

resonator in frolll end kit $159 , wit 5219 ,
o R451 FM RCVR. lor 420-4 75 MHz Similar to R100

above kit $129 . wit $189
o R901 FM RCVR. 902-928MHz $159. wI! S219

VHF & UHF POWER AMPLIFIERS.
Output levelS from l aw to l OQW .. .... Starting at S99.

A Hnsltlw. and salective
profnsional g...<Ie ....:eiYer 10
montlor eritlcal NO....... _ather
broadcasts. Good receplioo
even at dislances 0170 miles or
more wrth surtable antenna, No
comparison wllh ordinary consumer radkls'

AutomatiC mode provides storm walch. alerting you by
unmuhng receiver and Jlfoviding an OUlput 10 trip remote
equipment when an aler1 tone il brOadcast Crystal
controlled for accuracy; atl 7 eh.nnels (162 40 to 162 55).

Buy just the receiver pcb module in k4 form or buy~ kit
wrtn an attractrve melal cabinet, ....C power adapter. and
bu...... spea~• . Also awa'labie factory _ed and te~led ,

RWK Rcwr krt. PC8 onIf .. . . S79

RWX Rcvr kit rih~~..-.l"C adIIlt..- .. S99
RWX Rcwr wire<I/lnled In cabinet~h speak..- l ad'pt..-_ SU9

Now 
2 meter machines in
s t o c k for n e xt day shipment!

COR-3. lr>expeflsNe. nexible COR module with timer$.
courtesy beep. IIOOKll1'llxet only S49lkit, S79 101ft.

CWlD. Tradlbonlll dIOde rna\rul ID·et k rt only 559.

CWlD-2. Eprom--eontrolled ID'er only SWkIt, S79 wft

DVR-1 . Reeon:l your own voice up to 2Q Set. For voice id
ar pl.yflg club lIOnouncements, S59/k lt, S99 w/t,

COR" . Complete COR and CWO all on one board 10 in
eprcm. Low power CMOS only S99/klt, 5149 wit.

COR.S. COR wilh real-voice kl , Low power CMOS. /1011-

volatile memory kll only S99. wit only $1"9,

COR·5. liP controller wrth autopalch. rev~ ap. phone
remote control. loti 01 DTMF control fundlOl\l. an on one
1lO.arll. as used in REP·200 Repealer. .. " , ,$379 wft

"'P ·3. Repealer autopatch. reverse aut~tch. phone line
remoIe cootrol. Use wrtn fD.2 kit sn .

TO.2. Four·<hg4 DTMF deeoderIC:O"boller. Five latching
on-oIf Iunc:tions. tol cal reslriclor. . k it S 7~ .

TO-4. DTMF control\ef 85 abOve exeept one (ltH)/f Iunchon
ar1<l no Ion call restoctcr. Can also use for selective calling,
mute speaker unlil someone pages you, ... .. ,kit $"9.

Digital Voice Recorder Option . Allows message up
to 20 sec to be remotely recorded off the air. Play
back at user request by DTMF command. or as a
period ica l voice id. or both . Great for making club
announcements l ,.oo ly $100.

REp·200C Economy Repeater . Real·voice 10 . no
dlmf ll( autopatcn . Kit only 5795. w&t 51195.

REP .2ooN Repeater. Without controller so you can
use yourown, Kd only 5695. 101&1 5995.

• kIr srill only $1095
• facrory assembl~ still only $1195
loO-!>4 , 141.· 11• . 2U·Z». • 2O-<I7S (902·m ..... oAllNlI'_1
.. f CC_ ...~"Ior ... ,. , ........,. .. lloO &.IoO""'_

Access all your fa vo rit e

c losed r epea te rs l
o Encodes .. sl..-.dard CTCSS
tones wrtn crystal ac:curacy and
conwenlent DIP lwitch sale hon.

o CornpI'ehenSlVe manulll also~ how you can set up
.Irant panel $witch 10elect tones lor several repealers
o CKoder can be used to mute reeei'ole audio and is
opt011 12ed lor inSlallation in repealers 10 Jlfovide closed
access, High pass ruter gels rid 01 annoying buZZ ",
receiver. New low prices !

o TD-5 CTCSS EncoderlDecoder Krt , .. " now only $29
o TO.5 CTCSS ErlcodeflDecoder Wired!lested $49

A microprocessor-eontrolled repe l ler with fu ll aute
patch and ma ny versltile dtmf remole control fea·

tures 011 less than you might ply for a bare bones
_ _ __ repeater o r controller alone l

Hamlronics has Ihe world's most
complete line o f modules lor
making repeaters . In addition 10
. xc it ers, pa 'i . and receivers. we
o lter the fo llo wing controllers.



n, ASTRON rrv~~;:CA 92718,.&:. CDR PDRATIDN (714) 458-7277 • FAX (714) 458-0826 www.astroncorp.com

5$-10
55-12
$$-18
$5-25
8$-30

SWITCHING POWER SUPPLIES
CONT. IGS 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 vott & amp meters
58-30M With volt & amp meters

ASTRON POWER SUPPLIES
• HEAVY DUTY. HIGH QUALITY. RUGGED. RELIABLE .

SPECIAL FEATURES ' '''O' . ' NCE 'PECIFIC'TlON.
• SOLID STATE ELECTRONICALLY REGULATEO • INPUT VOLTAGE: 105-125 VAC
• FOLD-BACK CURRENT LIMITINGProtects Power Supply • OlfTPUTVOLTAGE: 13.8 voe:!: 0.05 volts

from excessive current & continuous shorted output (Internally Adjustable: 11·15 vae)
• CROWBAR OVER VOLTAGE PROTECTION 00 all Models • RIPPLELess than Smv peak to peak (full load &

uti '" RS·3A. RS-4A. RS.sA. RS-4L IlS.:iL low line)
• MAINTAIN REGULATION & l OWRIPPlE at low line Input • All units available in 220 Vu:. input voltage

Voltage (except for SL·l1A)
• HEAVY OUTYHEATSINK . CHASS IS MOUNT FUSE
• THREE CONDUCTOR POWER CORD except for RS·3A
• ONE YEAR WARRANTY . MADEINU.S.A.

MODEl
SL-l1A
SL-l1R
SL-l1S
SL- l1R-RA

SL SE • LOW PROFILE POWER SUPPLY
Colun Clntlnulus

GrlY Bli ck Duly lAmps)

• • 7
• • 7
• • 7• 7

lOS'
IAmpsl

11
11
11
11

SI"II"
H- W-D

21i - 71i - 9:lf.
2% - 7 -9:lf.
2% - 7%- 9:lf.
4.y~ - 7 - 9:lf.

.",." ,
Wl llbl.l

12
12
12
13

-1;'1
li1· .

• POWER SUPPLI ES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
ContinuDul lOS ' Sin liNt Sh"~'",MODEL Duly lAmps) IAm psl H- W- Wl bs.

RS-4L 3 4 3111- 611. - 7'4 6
RS-5L 4 5 3111 - 6",. - 7'4 7

• 19" RACK MOUNT POWER SUPPliES
Conlinuous ICS· Size liN) Sh"I'"MODEL Duly lAmps) IA mpsl Hx Wx 0 Wl j bs.

RM -12A 9 12 5'1. x 19 x 8'/. 16
RM ·35A 25 35 5'1. x 19 x 12'12 36
RM -50A 37 50 5'1. x 19 x 12';' 50
RM·60A 50 55 7x 19 x 12'11 60

• Separate Volt and Amp Meiers
RM-12M 9 12 5'1. x 19 x 5'I. 16
RM-35M 25 35 5'1. x 19 x 12'11 36
RM -SUM 37 50 5'1, x 19 x 12 '11 50

MODEL RM-35M RM -60M 50 55 7 x 19 x 12'11 60
CDIDI' e..Ii....s les ' Sizi [IN] S_i,piRI

MODEl Gray alack D,ly [Allpsl (Allpsl Nx Wx D WI·llbl ·1
AS-JA • 2.5 3 3 x 4 '~ x 5"1. 4
RS-4A • • 3 4 3"1. x 6'1! x 9 5
RS-5A • 4 5 3'h x 6Y. x 7'1. 7
RS- 7A • • 5 7 3';' x 6'1! x 9 9
RS-10A • • 7.5 10 4 x7'h x 10"1. 11
RS-1 2A • • 9 12 4'h X 8 x 9 13
RS-12B • 9 12 4 x 7'1! X 10'/, 13
RS-20A • • " 20 s x s xt ew 18
RS-35A • • 25 35 5x 11x 11 27
RS-50A • 37 50 6x13Ji4 x l1 46

MODEL RS-7A RS·70A • 57 70 6 x 13J/o x 12'4 48

e..litlllil les ' Sin (IIII) S~i,.i ·1
MODEl 0,1, (A.,.I (A",I) Nx Wx D WI · llh ·1

• Swilchable voll and Am p meter
RS-12M 9 12 4'h x 8 x 9 13

• Separate volt and Amp meters
RS-20M ts 20 5 x9 xl0'h 18
RS-35M 25 35 s x u x u 27
RS-SOM 37 se 6 x 13"1. x 11 46
RS·70M 57 70 6 x 13'1, x 12'4 48

RM SERIES

RS-M SER I,;;;ES;.....~

RS-ASER IES

RS-L SERIES

VS-M AND VRM-M SERIES • Separate Voll and Amp Meiers. output Vo ltage adjustable Ifom 2-15 volts. Currertllimit adjustab le Ifom 1.5amps
10 Full Load

s-aoiemment COmmunication sevce (SO'll, Outy Cycle Smin on 5 min. oN)

les' SinllNI UI,,111
(A·,·I NxW xO WI. (I••.!
@13.8V

12 4'1zx 8 x 9 13
20 5x9 x 10'l! 20
35 s xt r x u 29
50 6 x 13lf"x 11 46
70 6x 13lf" x12'4 48

35 5'1. x 19 x 12'1! 36
50 5'10 x 19 x 12'h 50

les' Size IfI ) U I"i••
A.,s Hx Wx 0 Wl.llh·1

7 4 x 7'h x 10"1. 10
10 4 x 7'h x 10"1. 12
12 es x ex s 13
20 5x9xl0'11 16
11 2¥, x 7"!1 x 9'1. 12

CIRCLE: 16 ON RE:ADER SERVICE CARD

e..ll.....
MODEl D,t, [A.,I)

@13.8VOC @10VDC @5VDC
V8-12M 9 5 2
VS-ZOM 16 9 4
VS-3SM 25 15 7
VS-5OM 37 22 10
V5-7OM 67 34 16

• Variab le rack mount power supplies
VRM-35M 25 15 7
VRM-SOM 37 22 10MODEL VS-35M

RS-SSERIES • Buill in speaker 1>,., C..II.....
MODEL Gray Blac_ 0,1, (A. ,.I
AS-7S • • 5
RS-10S • • 7.5
RS-l 2S • • 9
RS·20S • • 16

MODEL RS-1 2S SL-l1S • • 7



___$:14.95
_ ____•.JIU 5

MiCroprocessor controlled for easy frequency programmi l"f9 using
JIPswtctes, no onft . your signal is rock soM aillhenee- just
like the commercial 51alI041$. Audio quality is excellent, connect to
'be line olllpu! 01 anyCDplayer, tape de\:k or mike mixer and
you're on· the~air. Foreign buyers 1'1111 appreciate the highpower
output capability of the -FM· 25; manv Caribbean folkSuse a Slrtg~
FM·25tocover the whole island' New, Improved,clean and hom
free runs on eitner 12 VDC or 120VAC, Kit comes complete w1h
case set, whip antenna, 120 VAC poweradapter - easy one
even ing assembly.

FM-2S, Synthelirell FMStereo TransmitlerU.__..._.n_._...SI 2U 5

A ~wer cost alternative
10 our highperformance nensmners . Offers great value,tunable
over the 86-108 MHz FM broadcast band,plenty of power and ocr
manual goes into great detail outlining aspects 01 antennas, trans
mitting range and the FCC rules aOO regulations, Connects to any
cassette deck . CDplayer or mixer arn:! you're on-the-air, you'll 00
amazedat the exceptional audio quality! Runs on intemal 9Vbat
tery or external power from5 to 15 VDC,or optionat 120 VAC
adap'e r. Add our match ing case and whip antenna set for a nice
finished look
FU·IOA,Tunable FMSter!'O Trans mitler KiL. _
CFM, llalehillQ Case and/vlfen lll ~t_..

Add SOlTJll serous muscle10 your signat, boost powar.u.pto 1
watt over a frequency range of 100 KHz to over 1000 Mt1z! Use
as a lab amp for siqnal generators. plus many foreign users
amploy thaLPA-1 fa boost tile power at tIlelr FM Sfereo transmit·
ters. provldlnq raoc se rvice fhrouqh an entire town, Power
required : 12 fa t5volts DC at 251JmA, gain of 38<18 at 10MHz.
10 dBat 1000 MHz, For a neat. profeSSionally finished look,add
the optional matching case set.

LPA-l , !'<IwerBoosltr Amplifier KiL.._ .... ..__.._ ...._ _m .95
CLPA, MatehlngCase Set for LPA·I KiL_.. .._ ...._ _..__S1U5
LPA·1WT, FUlly WiredLPA·l l'rilll Cm . ..__ ....._ .. S9U 5

World's smallest FMtransmitter. Size of a sugar cuoo! Uses SMT
(SurfaceMount Techl'lOlogy) devices and mini electret condenser
microphone,even the battery is included, We give youtwo com
plete sets01SMT pans to aliawlorany errors or mishaps·build it
carefully and you've got extra 8MT parts to build another' Audio
quality and pck-cp is unbe lievable, transmission range upto 300
feet, lunallie to anywhere in starcarc FM bard SS to1OS MHz,
7/S"w x 31611 x 3I4"h.

FlII-511it roFMWirelessMike K~.__ ... __.. ... ....$19.95

Super stable, drill free. not erected by temperature, melal or your
bellyl Frequency is set by a crystal in the 2 meter Hamband01
146.535 MHz, easily picked upon all)' scaorer radio or 2 meter
rig, Changingthe crystal to p.rt lrequency anyw/lere inthe 140 to
1&0 MHz rarqe-crvsan cost only five or six dollars, Sensltve
electret condensor mike picks up whispers anywhere in a room
and trensmsup to 1/4 mile, Powered by 3 volt l ithium or pair of
watch teueres which are included, Uses the latest in SMTsur
face mount parts and we even inclUde alewextras in case you
sneeze and loose a pa rt'

FIII~, Cryltlll CootlOOed FUWileless Mike KiL. .. ".....$39.95
FllloEWT FlJ tj Wile<! FU",__.._"_..__..__ ..__ .._ _• .•_ $69.95

FIII·IOO,PlOfessioMi Fll Stereo Transmltlel KIl.__..__.. Sl'99.95
FIII·IOOwr, FullyW~ed Hlgll Power FU·1DO._.._ ..._ _.. $429.95

Ramsey AM radiotransmitters operate inthe standard AM broad
cast bard aOO are easily set 10 any cea- c/lannel in your area
OurAM·25. 'pro' ~e rsion, fully synthesized transmitter feafures
easy frequency setting DIP switChes for stable, I'IO-<lrill frequency
control. while l)eing jumperserate for higher poweroutput where
regulations alfow, Tf\e entry-level AM-l uses a tunable transmit
oscillator and runs the maximum100 milliwatts of power. No FCC
license is required, expected range isupto 114 mile depending
upon ertenna and cooeucos. Transmitters accept standard jne
level inputs fromtape decks. CD playe rs ormike mixers, aOO run
on 12 yOilS DC, ThePro AM-25 comes completewrth AC power
adapter. matc/l ing case set and bottom loaded wi re antenna. Our
entry' leve l AM·l has an ayailable match ing case and knob set for
a ~nished, professional look,
AU·2S Plolessional AUTransmitter KiL__

H
• •

H
_$129.95

All·l Entry level All RadioTransmittel Kil_ _ .._ ....$2'J.95
Cam lIatehill9 Cue Sellof AId-1...__. _ ... _ .. .$14,95

Dialed phone numbers,
repeater codes, control
codes, anywhere jouch

tones are used, your TG·1Will oeccce and store any number it
hears AsJmple book-up to any radio speaker or poooe line is all
that ISrequired, and since the TG-l usesa C&ntral office qual ity
decoder and microprocessor, rt will decode digits at virtual lyany
speed! A 256 dfQrt non·volatile memory stores numbers for 100
years- even withthe power turned off, and an 6digit LEDdisplay
alklws youto scroll through anywhere in memory. To make rt easy
10 pick ou1 numbers aOO cades, a dash is inserted between any
group or set of numbers that were decoded more than 2 seconds
apart. The TG-I runs fromany 7to 15 volt DCpower source arc
is both voMge regulated and crystal controlled lor the uttimale in
stab1l~y, For stafld-alone use add our matching case set for a
clean, professionally finished peqect. We have a TG·1connected
up here at tile Ramsey factory onthe FMradio. Ws funto see the
phone numbers that are dialed on the morning radio show'
Although theTG-1requires lessthanan evening toassemble (and
is fun to build, too!), we offer the TG' l fully wired and tested in
matching case for a special price

TG·I, ToneGrabber KiL _.._ ..__.._ _.._ ..__... .._ .S99,95
CTG, ~1atc h ing Case Sel 'or TG-l KIi. .._ .. .._.$14.95
TG·IWT, Ful~ Wired ToneGrablle! ,,~ Il Case. .._ .. .Jt49.95
AC12·5, 12 VoR DC WallPlug Adall1el..__.._ ....__.._ .._ ...._ _.S9,95

Perfect video tlansmissioo~!~~~~~~~~~~froma transmitter you c~

Ejf~~~~~l~i: 1; '~~ i
cojor or B&Wup to
150' 10 any TV tuned to ca ble channel 59 with a solid 20 mWat
power. Crystal controlled for no freQuency drill WII!1 per'crmerce
that equals law enforceme nt modelsthat cost hundreds morel
Deluxe model includes sound using a senswe built'ln mike that
will hear a whisper 15 'eet away! Units run on 9 volts and hook
up to most any CCD camera. Our cameras shown teew have
beentested to mate perfectly With The Cube and wo!\( great.
Fully assembled,

~.1nl:Tero.te. .smg;
c..XJXI.a-d fu:tfb'S1'll!lCube.. .......................•... 11(9.95

II you're looking for a good Quality CCDboard camera. stop
rtght here! OU I cameras use top quality Japanese Class 'A'
CCDarrays, not the cs-epec arrays that are fourxl on many
other cameras, You see, the Japanese suppl iers grade the
CCDs at manufacture ami some manufacturersend up With the
off-g rade !;h ips dueto either cost constraints or lack of buying
'cklut'. These cameras have nee clean fields and excellent light
sensitiVity, you 'fl reallysee the differe nce, and If you want to
see Irl the dark, these are super IR(Inlra·Red) senstlve!
Available with Wide·angle (80') or super slimPln·hole style
lens. BolI1 run on 9 VDC and produce standard 1vott p-p
video, Add one of our transmitter units for wireless transmission
to any TV set. or add our Interface board (below) for Audio
sound pick-up and direct wi re ccrvec non 10 any Video monitor
or TV Video/audiO input jacks, Fully assembled

CCDWA-2CCD Camera:/doe« ge lefts $99.95
~ CCD Cn!ra, 11m I I*I-IloIe lellS $99.95
fl-l l1lrri1att1 KiL.... ..__.._ ...._ _.. ...._ _...._. ..$24.9S

ORO( RfNG INFO' Satisfaction Guaranteed. Examine lor 10
days if not pleased return in original lormIOf relund. Add
$6.95 lor shlppmg, handling and Insurance. Orders under $2'0,
add $3,00. NY residenls add 7%sales tax. Sorry, no COOs.
Foreign orders, add 2'0% for surface mall or use credit card
and specify shippingmethod.
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ing (20%), industrial fuel
(8.3%), air transport (7.6%),
heat and power (7.3%), water
transport (2.7%), and other
misc. (8%). Thus the biggest
change is going to come
about when cold fusion gcn
erators are adapted to ve
hicles, thus eliminating half
the need for oil , refineries,
tankers, and corner gas sta
lions. Gee, we 'll sure miss all
those gas stations that uglify
o ur towns, rig ht?

It seems downright greedy
and shortsighted to me to to
tally use up the whol e world' s
supply of fossil fuels before
we make a serious effort 10

develop alternatives - par
ticularly much less expensive
alternatives. There seems to
be this mindset that we are
the only generation of people
on the Earth that' s important
- let our grandchildren take
care of themselves, as long as
we have jobs and make money
today.

There ' s nothing new about
th is. We ' ve forced extinction
on many species in the past
and we 're doing well to ward
ex tinct ing most of the Afri can
wildlife . England at one time
teemed with elephan ts, tigers,
hippos, and dense forests. So
did the rest of Europe.

Thus we can expect self-in
terest in the energy compa
nies to do its best to stop the
development o f cold fusion,
and since they arc work ing
with hundreds of billions of
dollars, their influence will
be felt via all levels of gov 
ernment, fede ral and state,
through our universities, and
the financial markets.

This presents both one
whale of a problem, and an
opportunity.

As I've pointed out before,
it was the stubbornness o f the
established computer indus
try that allowed the personal
computer to come along and
blindside it, giving us Bill
Gates and a few othe r new
billionaires (mostly college
dropouts, by the way) . Can
so me enterprising newcomers
blindsi de the oil and power
companies? I believe they can.

Fortunately there are very
few people who have some
how escaped or avoided the
establishment way of living,

down six or seven figures in
one of the companies pres
ently supplying energy, what
would be your reaction to a
new energy source which
threatened to supply energy
at one-tenth of the cost of
your product?

Today 40% of our energy
comes from oil, 25% fro m
natural gas, 23% from coal,
and 12% from hydro, wind,
solar, and nuclear. These gi
an ts aren 't going to be blown
away with out a fight. A very
big fight.

Right now their influence
can be felt with the disinform
ation campaign to discredit
cold fusion : the Department
of Energy's head calling cold
fus ion a hoax, and the Patent
Office refusing even to con
sider any cold fusion patent
applications.

Alas, there 's nothing new
about this situation. Every
new technology has faced
similar battles.

You've probably read about
the court-martial of Billy
Mitchell, who claimed thai
airplanes co uld sink a battle
ship. By a coincidence, my
father was there at Langley
Field at the time as a pilot,
working with and a good
friend of Mitche ll. I was there,
too, but I was a little too
young to remember the cel
ebrated case. I do remember
my dad taking me up in their
Martin bombers. Heck, he
first took me up when I was
two months old , so I've been
flying since 1922.

Ooops, I'm off on a tangent.
Golly, that's never happened
before!

The biggest use for oiI
(1998 figures) is for personal
vehicles (34%), then for truck-

Energy Sources

Staple users tend to be up
tight and impatient. Bam, and
they ' re don e with it. Paper
clip users understand that
nothing is permanent, so they
like to make it easy to change
things. I've noticed that paper
clip people tend to be more
creative, open to new ideas
and developments, while the
staplers tend to be firml y
stuck in their ingrained work
ing , living, and thinking habit
patterns. Worse, many staplers
tend to be seriously disorga
nized, so I suspect that staples
give them a false sense of or
ganization. Let me know if
you see any corre lation be
tween staple users and people
who are self-abusers - like
smokers, coffee drinkers, or
alcoholics.

I don't have a stapler any
where near my working ar
eas, but I do keep a staple
pulle r at hand when I'm
opening the mail so 1can deal
with the seldom-worth-read
ing stuff from staplers.

Staples vs. Paper Clips

In my Guide to Books I list
several books that always
make me laugh. Have you
ever read any of H. Allen
Smith's books? Or the old
Alexander Botts stories by
Upson? Then there's Thurber,
Benchl ey, and Potter. Don 't
forget O 'Rourke !

Laughing is good for you,
so stay the heck away from
14.313. Laughing helps block
pain, relaxes your muscles,
fights infection, and reduces
emotional stress . Certainly, by
now, you mu st have read or
heard about Norman Cousins '
laughing his way out of
ankylosing spondyliti s, a de
bilitating arthriti s-like illness.

This Rx came to mind when
I was reading the cover fea
tures about the South Park TV
series on the Comedy Central
channel in both Newsweek
and TIme. And in 1Y Guide
too. Most o f the episodes
break me up, but the Christ
mar. one about Mr. Hanky had
me laughing until I was gasp
ing for brea th. They keep re
peating the older episodes, so
keep your VCR handy and
save 'em all for when you
need a pick-me-up.

If you 've heard me being
interviewed on the Art Bell
(W60 BB) radio talk show or
attended any of my talks at
hamfests you know I love to
laugh. I don 't take very many
things seriously. Heek, if I
did I'd have been dead a long
time ago.

So I buy the Dilbert books
and get big loud laughs as I
read ' em, over and over. And
I get some great laughs from
The Simpsons and Roseanne
reruns.

Say, if you know of any
books or other stuff that might To get an idea of what the
ge t me laughing, drop me a cold fusi on crowd (can such
note. If you' re too cheap to a small group be called a
spend the 32¢, then send it crowd?) is up against, consider
via ldesign73@aol.com]. I the size of the industries that
read my snail stuff every day could be decimated by thi s
and my E-mail once a week new technology. Now, if you
(or so). were an executive drawing
4 73 Amateur Radio Today· July 1998
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been to prevent more photos
of the face being taken .

Remember that Mars ob
server NAS A sent a couple of
years ago. Golly, it sort of
d isappeared, according to the
NASA (Never A Straight An
swer) releases. But several
NASA engineers have reported
tha t the satellite is there and
working just fi ne, according to
Richard Hoagland. The recent
NASA release saying tha t the
ne w Mars Observer satelli te
won't be able to photograph
the Sidonia regio n, where the
face is, was not a surprise.

Hoagland then went on the
Art Bell talk show and got
thousands of Art' s listeners to
FAX Golden, the NASA head ,
pushing for the photos to be
taken and released. So we'll
see what happens. Maybe.

If this whole subject is o f
any more than casual disin 
terest to you, you co uld do
worse than read Jim Marrs '
book , The Alien Agenda . It
seems that a surprising number

QRP VFO!
High power key pod
lontrolled dire"
digital synthesis
VFO for low
power enthusiosts

Menu Plus Inc .
1271 Den ison st., Units 56-57
Markham, Ontario, Canada L3R 4B5

I suspec t that the other stu
dents in the class, who are do
ing documentaries on things like
how they wash their socks,
will be surprised when they
see Sherry's video .

Why did NASA fake the
Apollo missions? I. President
Kennedy, with the assurance
of NASA, said we 'd put a
man on the moon before the
end of the 1960s. 2. Congress
budgeted $40 billion for it.
Then , when it became clear
that doing it was beyond their
ability for several reasons,
NASA had to decide whether
to lose the $40 billion or fake
it. Well , that 's my scenario, so
let's see what happens next.

The next big problem for
NASA was that damned face
o n Mars we ' ve all seen bally
hooed in the tabloids . If it
turns out to be clear evidence
that it is not a natural phe
nomenon, then the pressure
will be on for sending men to
Mars to take a closer look 
which NASA still can' t do.
The only practical alternative
for the NA SA top people has

Get base station performance from your QR!' rig with keypad

controlled VFO featuring:
,/ Keypad entry of frequency
,/ 10 Hz to 40 MHz frequency range
wi' Digital VFO with 10 Hz resol ut ion & display
wi' Variable rate incremen tal keypad or rotary tuning
wi' Dual VFOs (A&B) allows cross band selection
wi' 100 memories for VFO A&B
,/ Keypad selection of bands
,/ RIT (+/- 9.99kHz)
,/ Size: L-4" X H-2.5" X D-O.9"
SJWCIal bmifed rime introductory p ri ce: 5149 (U.s.) phis S10 shipping

Order now and also receive the RS-232 option to cont rol VFO
operation via your PC. Orders: 1-800-923-3423.
Info: (Tel.I 905-470-2900 (Fax) 905-470-6742.

delay for radio transmissions.
Oh yes, that radio delay. In

several instances in the vid
eos they had the astronauts on
the moon talking with Hous
ton, and there was no delay as
they talked back and forth !
That's not only impossible,
but represents very shoddy
technical directing.

No ne of the moon videos
or photographs show any
stars, yet that ' s the firs t thing
our early astronauts in space
commented on. They were
amazed at how incredibly
bright the stars were.

I suspect that the di fficul
t ies of showi ng the stars in
thei r right places and with
their correct brightness fro m
the vantage of the moon' s
surface was beyond their
technical ability in the 196Os,
so they just had to leave them
out and use plain black back
drops.

I did enjoy one short scene
where we could see a reflec
tion in the face plate of an
astronaut supposedly on the
moon which showed what
sure looked like someone
sitting at a video console ;:::------------------------
in the background. I sus-
pect Sherry will be using
that in her documentary.

Many of the video
scenes showed moon dust
being kicked up and foot
prints in the d ust. Yet
scientific experiments at
North American Aviation
have proven that it takes
an atmosphere to have
dust blow around. When
you remove the air from
d ust it becomes like brick
and you can bounce a
steel ball off it.

There was one other
scene in the moon video
that got Sherry laughing.
The two astronauts were
showing how high they
could j ump in the one
sixth-Barth's gravi ty. The
funny part was that they
did this from behind
something which obscured
them both from the waist
down so that you couldn' t
sec the trampoline which
must have been hidden
there. Even so, they weren't
able to jump any higher
than we would expect on
Earth .

My wife, Sherry, enrolled
in a video production course
at a local college. One part of
the course called for the stu
dents to do a short documen
tary on some subject. So she
decided to do hers on Rene's
book, NASA Mooned America .
She read the book again, then
read Kaysing 's We Never Went
To The Moon , and Brian 's
Moongate. She then got all of
the videos and books she
could locate on the Apollo
missions and went through
everyt hing carefully.

Did the data presented in
the books by Rene, Kaysing ,
and Brian hold up? Sherry
was amazed to fi nd that
though the Apollo astronauts
supposedly took thousands of
photographs, that there were
only a dozen or so which
were available, and that these
same few photos were used in
all of the books.

Then she watched the vid
cos and was amazed. In sev
eral instances, where both of
the astronauts were suppos
ed ly walking on the moon,
the camera somehow man
aged to pan all by itself, fol
lo wing their action. Say, who
was operating the camera?
Then, when the LEM was
taking off, the camera panned
upward, following it. How'd
they do that? Radio contro l
from Earth? Not likely, co n
sidering the several-second

so this new technology pre
sents a great opportunity for
these winners. Most people
are totally buried in working
at jobs and being entertained
the rest of the time. Ball
games, sitcoms, 1V talk shows,
100 channels of garbage,
rock 'n' ro ll, fast food, co ffee
and Danish, CokerM, and so
on. Almost everyone you know
is buried in this crap and un
able to be motivated to
change . Well, these are not
likely to be the entrepreneurs
who are going to be o ur new
billionaires . The PC has gcn
erated new billio naires such
as Gates,Allen, Jobs, McGovern,
and Ziff, so let's see who the
new cold fusion billionaires
will be . I don 't need a new
career, but how about yo u'!

Mooned!



D1H'id Black K84KCII SUp - report relays. Valuable reports
plied 73 readers with a copy of we re al so rece ived via an
the fo llow ing letter he sent 10 Inte rnet/pack et radio gate way
ARRL President Stafford. via de veloped by hams. In the third
QST. pha se, still rnore radi o amateurs

To Mr. Rod Stafford W6ROD, remained o n the air in the disas-
ARRL President: As I write thls . te r zone for several days. assist-
resident s 0 1" ce ntra l Alubumu ing wi th relief communic ations
continue to dig out from the Oak 10 assistthe hundreds of people
Grove tornado. the worst such displaced from their hom es.
storm to strike the state in more Members of a federal disaster
than half a century. The April survey team sent to Birm ingham
Sill tornado. pecking winds es- were reported to he plann ing to
ttmarcd at more tha n 260 miles interview loc al radio amateurs
an hour (ma king it u Categ ory who provided Skywam comm u-
5), ripped a 30-mile path o f de- nlcations servic es during the cri-
struction through residential ar- sis. In short, centra l A labama
eas near Birmingham aro und 8 wa s roc ked by a disaster o f a
p.m. More than 30 people di ed . magnitude rarely ex perienced.

Several officials described the Birmingham was the subject of
destruction as the worst they had extensive coverage , much of it
ever seen. Federal disaster dec - live , hy the nation 's broadcast
larations foll owed quickly. Vice networks and other news media.
P re s ident Go re , al on g wi th Amateur radio operators were
Jame s Le e Wi ll , Di re ctor o f among those receivin g promi
FEMA, to ure d t he area , and nent and very favorable cover
Pres ident C linton is sched uled age fo r th e i r effo rt s , It i s

to arr ive in less than 24 hours to important to poi nt out that the
visit the d isaster scene (at this radio amateurs participating in
wr iting) . the many aspects o f thi s emer-

We note with great pride the gcncy did not co me from any
major role Alabama radio amn- one group. So me arc individu-
teurs took be fore. during and for als . Many are members of vari-

seve ra l days foll o w in g th e ous amateur rad io emergency
tornado 's violent attack . Before com m u nic at io ns groups a nd
the stor m hit . amateurs across so me radio cl u bs all across the

north and central Alabama (who state. Within these groups, many
regu larl y take part in the local indiv iduals ho ld Leag ue affilia-
Skywarn network) had already tion. W hile the hams respond-
be e n o n th e air nea rl y ni ne ing to th is disaster c ame from
hours, relaying important storm- di ve rse g r o ups and back 
related messages to assist the grounds, they he ld in common
National Weather Service in Bir- a commitment to pull and work
mingham. The NWS later said of together, using their communi
the am ateurs. "We couldn' t have cations sk ills to he lp a commu

done it without them .' As the nity shattered by tragedy try to
tornado hit, more frequ encies get o n its fee t. W hile many of
were pre ssed in to se rvice for the amateur ope ration s were
d isa ster re lief and add iti ona l co nd ucted in an ARES mode,
storm spott ing needs . At one none of the ham s working the
point, more than half ,I dozen disasrer carcd for a second what
VHF and UHF repeaters in the group other hams were affiliated
Birmi ngha m metro area we re with . If they were on the air
used in some ca pac ity either for helping. they were simply part
the weather eme rge ncy itself. of a team effort. T his phil o so -
EMA operatio ns o r for storm phy is no t un iq ue to the April
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From the Ham Shack

8th to rn ad o . Rathe r, it has be
co me commonplace as eme r
ge ncy comm unications g roups
all across Alabama have bee n
actively wor k ing mo re and
more closely with each other
during the recent past to achie ve
co mmon goals.

Today. on thi s. the sixth day
since the storm hit, we notc
with astonishment-the League's

failure to utter so mu ch as a
word in any bulletin or advisory
to it s members abou t any of the
efforts of Alabama radio ama
teurs in the disaster. T his blatant
inaction come s despite subm is
sion of reports on the hams' ac 
ti viti es to the League by fou r

indi viduals (incl ud ing myself).
So me o f the information wa s
sent to Ne wington within a few
hours o f the tornado 's to uch

down. Though my submission
wa s ne ve r ac kno wl ed ged , I
know for a fact it was received .
Fortunately, arrival of the Internet
means that ham s no longer have
to rely on the League to dissemi
nate important in formation to
th e amateur comm unity. Our
amate ur radio group 's interac

ti ve Web s ite (http. z/ba nd
ma ster.com/alert) has bee n a
source of extensive news cov

e rage in volvi ng the tornado and
the rol e hams played . We grate
fu lly ac knowledge other ama

tcur radi u news media tha t aired
news of the disaster within a day

of its occ urrence. I am reminded
o f yo ur August, 199 6 QST edi 
torial in which you prai sed the
merits of bei ng involved in pub
lic se rvice co mm u nic a tions.
There is a place for everyo ne,
you told readers, adding, " Natu

rally, we want you to participat e
in ARRL-sponsorcd programs
such as ARES and NTS, hut this
is subsidiary to the mai n point:
Participate in any way that' s
right for you." It is no secret that
more and more radio amateurs
today feci an increasing distance
between their interests and con
cerns as hams and those held by
the Leag ue and its hierarchy of
Directors who dictate so much
policy. This latest incident does
nothing whatsoever to improve
that image. I have a more than

IO-year hi story as a League
member. including serving as a

P ubl ic In formation Officer and
Publ ic Information Coordinator.
In 199 7, I wa s honored to be
recognized as Ham of the Year
by ARRLAlabama for my work
in the Skywarn program. In the
past. I have defended theARRL
o n more than one occasion, say
ing, in effect, " Newington really

do cs care ." The Leagu e' s Pe

thetic lac k of ackno wledgment
o f Alabama rad io am a teurs for
almost one week now st rong ly
suggests that I was wrong and
reeks of politics . Thi s is no ac
cident. The League 's leadersh ip

has chose n not to acknowledge
the val iant effo rts of so ma ny,

apparently bec au se the en tire
operatio n did no t fa ll under the
A RRL " u m bre lla" o f do m i

nance . League members are the
one s who suffe r from being de
nied access to info rm ation as a
result of thi s blatan t arrogance .

When the day comes that the
League 's Di rectors as a whole
ac knowledge that the ARRL

docs nut , and cannot, speak for
every amateur when acting in
such an eli tist way, the ARRL
wi ll he at the starting poi nt of
regaining some o f the credibil

ity it so badly needs am ong the

growing numbe r of active hams
who c hoose not to he Leag ue
members.

I am very proud to he affili
ated with the Alah ama amateur
radio o pera tors wh o res ponded
to the Ap ri l 8th disaster e ven if
the AR RL couldn't care less.

And I don 't care what g ro up
they we re me m ber s o f. The
Leag ue 's re fusal to even merely

acknowledge what the se people
did during the first fe w days is
incred ib le , regrettable and is a
slap ill the face to every o ne of

them . In short, every Leag ue
o fficial with a ny role in the de
cision not to recognize hams

d uring the Oak Grove to rnado
shou ld be ashamed. Sincerel y,
David Black KB4KCH, Prest
dent, Alabama Emergency Re 
sponse Team (ALERT) .

As a 60 -year ARRL member
I've probably been making a
nuisan ce of myself VI'a the



F ig. 1. Another "improvement " for Tom Miller WA8YKN's
Bioelectri fier" .

4N37 14 EACH) .~6V

cou ld cause your motherboard
to short out. Then you wo uld
have proof of the smoke theory
of e lectron movement! Clean
these out of the case as best you
can befo re re -i ns tall ing any
components .

An alte rnative to the wire
brushing is to use star washers.
Ci nch them down un til j ust
snug, then another quarter turn.
Now twist them back and forth
a few times, until you can see
bare metal through the tines of
the washer. Remove the washer
and clea n the pai nt from its
ti nes . When you reinstall it, you
should have good contact to the
chass is of the computer.

W hen re -i ns tal ling the
motherboard, it is important to
ensure yo u do not overtigh ten
the screws.

The metal screen J im sug 
gests for use over the fan outlet
can be improve d so me. The

Continued on page 78

•
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F ig. 2. Ye t another "improvement " of the Bioelectrifier.

PhotoA . lVA6TDU's simplified version .
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connec tor can c ause board
traces to crack, res ulting in a
useless computer.

Next , since some m other
boards are so fragile, care must
be taken when removing them .
Bending and dropping are ob
vious no-nos , as is lack of a
wrist strap to prevent static dis
charge from your hands from
damaging the hoard . But just as
important is where you store the
motherboard when you are mak
ing your modifications. It needs
to be in a clean, dry place, where
it wo n 't ge t kicked off the
kitchen table or stepped on by
the family pet. Static charge on
the surface you store it on can
also hann the motherboard, so
an anti-static mat, conductive
foa m, or anti-stati c bag are best
for storing your motherboard if
you can find them .

One thing Jim did n' t mention
is meta l shav ings . Yo ur case
modifications will ma ke a lotof
them.Any left behind in the case

+V
2700

LM334 f::R-Nl1'--;

-V

2.5 - 5KO
CURRENTADJUST

elec trodes. With the 270-ohm
fixed resis tor the maximum out
put will be about 250 IlA Us
ing thi s addition allows you to
know the actual current-which
I find mentally satisfying, even
if not really needed.

C h r is W h ite K D3S R ,
Charleston SC. I am writing in
response to Jim Kocsis' article
"Noise Surgery 101." Jim has a
few good ideas about reducing
RF noise from your pc, but
there are a couple of things I
wo uld like to add to his article .

First, while Jim does mention
ta king care wh ile remo ving
cables from the motherboard, he
rea lly should stress this point
more . Many cheaper mother
hoards- the ones mo st like ly
to be noisy in the first place
are fa irly th in andfragile . Re
peated stress on any motherboard

Jack Burton WA6TDU. Hi,
Wayne, I have been following
yo ur editorials in 73, part icu 
larly subjects concern ing: health
(I'm a 22-year Nav y retiree and
a 32-year aerospace electronics
retiree).

Somehow I missed the first of
the Bioelectri fier art icles, but
last year I bui It the one des igned
by Tom Miller in the May 1996
73. It wor ks very well but I be
lieve that I have simplified it
further with some of the sugges
tions in that article . See Fig , 2
and Photo A of my simplified
vers ion. No te that the oscillator
is a three-volt version, which is
adequate to switch the 4N37s.
K udos to Mr. Beck and Mr.
Miller, and keep up the hassling !

INSERTIN
SERIES WITH

EITHER OUTPUT
LEAD OF

BIOENERGIZER
CIRCUIT

ARRL's ancient Board's man

agement of the organ ization .
making the League seem to the
majority of ham newcomers as
irrelevant to both them and the
1990.1'. Hey, up there in your
moat-protected ego-built castle .
wake up! We hams are hams
because we 're different f rom
everyone else, We don't like to

be treated like sheep and we
won't stand fo r it . 1f the ARRL
Board wants the League to rep
resent us amateurs. then they 'd
better stop being all mouth and
no ears ." Wayne .

Kenneth E. Stone W7GFH,
Thanks for running my le tter
and circuit schematic for my
bioenergizer (see April 1998
"Letters"). I notice that the cor
rection I sent didn 't make it to
the circuit. The timing capaci
tor and resi stor connections
should have the common rermi
nal as 3 instead of I and the ca
pacitor is con nected to pin I
instead of 3.

I ha ve made a furth er im
provement (Fig , 1) on the ci r
cuit I use at home. I removed the
100 k current adj ust pot and
added a so lid state curren t lim
iter circuit in one of the output
leads. The limite r uses fo ur
swi tc h ing d io de s. suc h as
lN914, in a bridge rectifi er con
figuration and an LM334 cur
rent li mi ter with a f i xed
270-o hm resistor and a 5 k pot
in series to adjust the limiter
current . By using a true RMS
DMM the limiter potentiometer
can be ca librated to provide an
ac tual known output curre nt ,
assuming you use low resistance



Asteroid Named
After Ham

In addition to his interest in ham radio, War
ren Offutt AF9Q. of Cloudcroft, New Mexico, has
a deep interest in astronomy and gained consid
erable renown as an amateur stargazer . His
name is now up in lighls-in a manner of speak
ing---in the form of an asteroid som e 350 million
mi les from Ea rth.

Offutt said he learned just a few days before
his70th birthday thatthe International Astronomi
cal Union was naming a minor planet in honor of
his scientific contributions. The asteroid will be
known formally asMinor Planet (7639) Offutt. Es
timated 10 be several mi les in diameter, it orbits
the sun in the asteroid bell between Mars and
Jupiter.

Over the past year, Offutt has helped in three
major discoveries from his home observatory. He
reports that his and his wife's confirming obse r
vations of one of the newly discovered moons of
Uranus appeared in the British journal Nature.

Offutt. an ARRL member licensed in 1943,
says his 55 years of hamming have been a won
derful experience: "I st ill get a thrill out of each
new contact."

The Offutts have 10 children, three of whom
are hams.

From The Modulator, newsleller 01 the Fort
Mye rs ARC, March 1998, Earl Spencer K4FaU,
editor.

QRH • • •

Number 8 on your FfWdblfck. card

more space for our passengers," the museum's
leiter read.

Ham radio first came aboard the circus train
in 1965 when ARES member Don Evenson
K9JYX set up a VHF station that relayed to an
HF mobile station chasing the train . In 1994,
onboard HF operation was added. Wisconsin
AARL PIC Jim Romel fange r K9ZZ-an indefati
gable circus train booster-reports that ove r the
past two years, hams aboard the circus train
worked an average of 225 stations during th e
run , and fielded some questions about the cir
cus at the same time. He said that without ham
radio, the circus events and the museum would
lose a tremendous public relations benefit that
cost nothing, Romelfanger says he met a lot of
the state's shakers and movers over the years
through his association with the train. One time,
he said,Ted Mack (of radio and television's "Ama
teur Hour" fame) rode the train and was inter
viewed by Evenson.

This year, the National Govemors' Conference
is in Milwaukee in late July. The train runs the
last Monday and Tuesday in July, and the pa
rade is August 3, Romelfanger said.

He added that the museum's decision sur
prised and puzzled him, and he expressed dis
appointment that the circus train would not carry
amateur radio this year, when Wisconsin marks
its sesqu icentennial. "It was a privilege to work
for the museum, the train, and the parade," he
said .

From the ARRL, via Tuned Circuit, May 1998,
Dave Herrington N8NLK, editor.

o Check out antennas beforehand. and make
contacts before Field Day starts.

o Set up your station on Friday afternoon.
o Band captains should plan to have backup

ops scheduled to operate even during off-hours
of propagation .

o Be prepared for scorching heat, numbing
cold. torrent ial rains, and full sunshine.

Yes , you've heard it all before-but it's still
good advice!

From Wire/oose , May 1998, newsletter of
WWI , Woodbridge, Virginia.

.More on Morse

The Radio Society of Great Britain says that it
no longer suppo rts mandatory Morse code test
Ing for access to the amateur bands below 30
MHz, according to several sou rces in the UK.
The national society will lobby the IARU to try to
get a ru les change passed at the 2001 World
Radio Confe rence to support the abandonment
of the international statutory requirement for
Morse testing ,

The change in policy by the RSGB comes only
18 months after its December 1996 announce
ment of the resu lts of a su rvey on the future of
amateur radio in that nation. At that time, 30%
of the society's members responded, Two thirds
said that Morse code should remain as an in
ternational licensing requirement,

The same sources say that the RSGB will pro
pose to the nation's radlocommuoicatons agency
that a new class of ham license be introduced
in the United Kingdom, one that will give all
amateurs access to the HF bands below 30
MHz by passing a very simple slow-speed CW
test-possibly as slow as 5 wpm.

Via News/ine, Bill Pasternak WA6ITF, editor.

Hams Off the
Great Circus Train

A Wisconsin ham radio tradition of more than
30 years has come to an end. Ham radio has
been bumped from the annual run of the Great
Circus Train. The frain runs each summer be
tween Baraboo-where the Ringling Brothers
Circus got its start in 1884-and Milwaukee, the
site of the annual Great Circus Parade. ARES
members rode the rails to help handle commu
nication along the route and , once in Miiwaukee,
at the show grounds and for the parade itself.

In a letter to Bob Goldstein K9KJT, of the Mil
waukee ARES group, the train's sponsors, the
Circus World Museum, cited "severe space limi
tations" on the coaches for their decision to drop
ham radio in favor of an offer of free commercial
digital and analog service from PrimeGo. "We are
attempting to eliminate as much clutter from the
train coaches as possible this year and open up
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Field Day
Lessons Learned

o Have comfortable operating chairs. lawn
chai rs just don't hack it.

o Phone bands should have full headsets with
boom mike and a footswitch.

o Digital voice keyers (DVKs) are a real plus
when the bands are not so active. Check them
out before Field Day begins.

o If you have an automatic antenna tuner in
your rig, use it even if you already have a good
SWR. It will cut down on the inte rference ,

o Get a clear frequency, call CO, and run 'em.
Tuning around and pouncing is not the preferred
method.

o Computers must have a 3-1 /2-inch floppy
drive.

o Set computer clock to UTC, and make sure
band is correct .

o Save log periodically (at least every two hours).

ReciprocitY-APProaches

US amateurs soon will not need to apply for
reciprocal licenses in order to operate during
short visits to most Europeancountries.Although
at th is writing an official announcement had not
been made, the US request to pa rt icipate in the
European guest license arrangement has been
approved; similarty, most Eu ropean hams visit
ing the US no longer will have to submit FCC
Form 61OA.

In September of 1997, the US State Depart
ment applied for US participation in the Eu ropean
Confe rence of Postal and Telecommun ications
Administrations (CEPT) amateur radio licensing
system. A holder of a CEPT license can operate
in CEPT-participating countries without having
to apply for a reciprocal license.

Approval of the US request came in late Janu
ary 1998-, at a meeting of the CEPT Radio Regu
latory Working Group (WGRR), in Groningen,

Conrrnuec un page 49



select two coax fed antennas, random wire!
balanced line or built-in dummy load for use
through your MFJ-969 or direct to your rig.

QRM-Free PreTune'
M FJ's QRM-Free PreTunen4lets you

pre-tune your MFJ-969 off- the-air into a
buill-in dummy load without causi ng QRM.

Pre-tumng into a dummy load makes
tuning your actual antenna fas ter and easier.

Full Size Dummy Load
The MFJ-969 has afull size non-inductive

50 Ohm dummy load.
You'll find it handy for tuning, testing and

repairing your rig, setting power leve l,
adjusting your mic gain and more.

Superior Cabinet
Each MFJ-969 cabinet has a new tough

scratch-proo f vinyl cladding. You won't find a
tougher, longer las ting finis h anywhere.
Measures 31h x l0 1/u 9 1h inches.

No Matter lYha/nl W arranty
Every MFJ-969 is backed by MFJ's famous

one year No Matter Wharn4 unconditional
warranty. That means we will repair or replace
your MFJ-969 (at our option) no matter what
for a full year.

Call your dealer for your best price!

MFJ versatile 1.5 KWTuner

8 Position Antenna Switch
MFj 's 8 position antenna switch lets you

keeps potentially damaging self- resonances away
from your operating frequ ency.

Large self-cleaning wiping contact gives you
excellent low-resistance connec tion without
contact arcing or burning.

Solid II. inch brass shaft has.. self-align
bearings for smooth non-binding operation.

Covers 6 Meters thru 160 Meiers
The MFJ-969 covers all freque ncies from 6

Meters through 160 Meters. including the "magic
band" -- the widest matching range of any full
featured antenna tuner.

Match an)' Antenna
You can match dipoles, verticals, inverted

vees. random wires, beams. mobile whips.
shortwave receiving an tenna.s , - nearly any
antenna. You can use coax cable or balanced
feedl ines. Has heavy duty 4: I balun.

Lighted Cross-Need le Meter
MFj's lighted Cross-Needle Meter shows you

SWR. forward and reflected power
simultaneously, It reads true peak forward power
and average power on 300 wall or 30 watt ranges.

Meter light has O N/OFF switch and requires
12 VDC or 110 VAC with optional MFJ-1312H,
$12,95,

MFj .969·s AirCoreTW Roller Inductor,
three-digit turns counter and spinner knob
gives you exact inductance control for
absolute minimum SWR.

MF.J's exclusive AirCore™ Roller
Inductor has an air core that can't burn up!
You get ultra high-Q. the lowest loss, highest
efficiency and highest power handl ing of any
roller inductor in ham radio.

~lFj 's exclusive Self-Resonance Kil/ern4

MFJ-989C world famous 3 KW Antenna Tuner
Two massive 250 pf transmitting

variable capacitors with extra wide (0. 27
inch) spaced stator plates can hand le 6000
volts and amps of RF current for arc-free
operation.

Lighted Cross-Needle meter lets you
:. • .. read SWR, forward. reflected power........:;:;~~~~......-i simultaneously. Read peak and average MFJ-962D Use your barefoot rig now and have

MFJ-989C M ou hams use .\lFJ . 98 9s power in two ranges. 1269·· capacity to add a linear amplifier late r!
$359'5 than any other 3 K JV anunna The MFJ.989C's six posi tion antenna Great for Ameritron's AL-8 1IH! Lighted cross-

tuner in the world! switch is made of two ind ividual ceramic needle SWRlWallmeler 6 pas. antenna switch.
The rugged MFJ-989C handles 3 KW wafers wired in parallel. Wide spaced. Teflon-wound balun. ceramic feedt hru insulators-

PEP S5 B and covers 1.8 to 30 MHz including heavy duty contac ts handle extreme current balanced lines. 1.8-30 MHz. )()3f.x4 1/u 147
/ . in.

aU MA RS and WARC bands. and voltages. We've never burned one up! Free MFJ Cala og
Match dipoles. verticals. inverted vees. MFJ's heavy duty current balun has two
d ' be ob ile whips Nearest dealer/Free Catalog . . • 8()()..647-J800ran om WIres, nrns, m ....~, giant 2112 inch toroid cores with Teflon- wire

shortwave -- nearly any antenna. Use coax or connected to ceramic feedthru insulators . hllp:/lwww.mfjenterprises.com FAX: (60l) 323-6551
balanced lines. You can use balanced lines without core 0\ year unconditional warranty 030 day money back

,,"J ' A '~ NR 11 1 d "0' guarantee (less sIh) on orders from MFJ oAdd sib• . r- S new i re.ore 0 er n u , saturation or voltage breakdown.
three-digit turns counter and spinner knob A fu ll-size 300 watt non-inductive 50 Our25th Year!
gives you e.x~c t inductance control fo~ ohm dummy load is built-in . ME~ 1\1F.J ENTERPRISES. INC.
absolute mmnnum SWR. It has an m r core Compa ct size 10)/4x4lflx15 inches. P.O. JlOll 4'94, Mi"". St.al~, MS 39762
that can 't hum up! An exclusive J f N H.Ot) 323-5869; 8-4:30 CST, Mon·YrI
S' lf-Resonance KillerTW removes damaging Backed by MF 's amous one year 0 TKhnkal Help: (601)313-6549

Matter What..... unconditional warranty. E-Mail : mtjOmtj~nterpr\scouorn
self resonances. h iu ••1ttI~tcfiitJ• • •• bj«f '" c/'••p . 0 / 'I'J7Mn£~,.. I"".

MFJ ... the world's most trusted name in antenna tuners

MFJ 300 Watt Roller Inductor Tuner
World's only 300 watt Airtloret Roller Inductor Antenna Tuner gives
you absolute minimum SWR . . . Covers 6 Meters thru 160 Meters . . .

lighted Cross-Needle meter . . . tunes any antenna . . . 8 position antenna
switch . . . dummy load . . . balun . . . 1 year No Matter What™ warranty

Covers 6 Meters
thlV 160 Meters!

MFJ-969

51899 5

Call your dealer for
your best price!

NEW MFJ-969 gives you MFJ's
superb AirCoreTItI Roller Inductor and
/u1l6 Meter thru 160 Meter coverage!

You get everything you've ever wanted
including •. • 300 Wa//s PEP SSBfull
featured antenna tuner, widest matching
range, lighted Cross-Needle SWR/
Wanmeter reads true peak forward
power. QRM-Fru PreTuner",. 8 position
antenna switch, buiu-in 50-Ohm dummy
load and heavy duty 4:1 balun - aU in a
tough, scratch-proof cabinet.

AirCorenl Roller Inductor



Raising the RASER
to New Heights

A two-element beam for 80 meters .

James E. Taylor W 20 ZH
1257 Wild Flower Drive

Webster NY 14580

RASER Parameters

Empirically Determined
Optimum Values

Table J . RASER parameters-ccalculated
and empirical .

carryi ng RF current. it bas an induc
tance which can be readil y calcula ted:
see Tahle l. If the current is to be cs
sentially constant along the wire in each
OCR. its length must be a small fraction
of a wavelength-fur example. 1150th.

3.953 MHz

2.15 JlH

- 750 JlF

- 2.21 feet

57 inches
per section

59 feet ,
2·1/4 inches

249 feet

- 5 feet

OCR l ength

Capacitance for
Resonance

Assumed Frequency

Initial Terminator
length

Wavelength

1/501h Wavelength

Calculated Self
Inductance of DCRs

Reduction of
Terminator per DCR
Section

in this article has still greater gain. ac
complished by replaci ng the dipoles in
the former design wi th longer dipo les
called RASERs.

I fi rst wrote "The RASER: ' puh
lished in 73. September 1992. and
"The RASER Revisited: ' 73, October
1993 (both of those articles can he
viewed on the Internet at [http://
home .att.ne t/- l ETAYU w2ol.h.h tmlJ,
along with additional comme nts). As I
described in those previous artic les,
the deve lopment of the RASER gain
dipole was derived from prior work. by
Harry Mills W4 FD.

(Note: I have chosen the term
"RASER" for the nove l struc ture ,
due to its re mote similarity to the
LASER- both use cohere nt radiation
to obtain gain. Also, in the past. the ac
ronym CCD for Controlled C urrent
Distribution has been used. Because
that term is now almost universally ac
ceptcd by e ngineers to mean Charge
Coupled Device , I wi ll he using what I
hope is a less confus ing term, DCR
for Divided C urrent Radi ator.)

Let's go hack. to general principles:
If we consider a short length of wi re

T he RASER a pproach

B
ccausc of the unique effec tive
ness of this antenna system. a
number of the hams I have

ta lked with have asked me 10 put the
construction details into an article. This
article. therefore. is directed to those
who wish to dupl icate the system with
out complicated formulas or computa
lio ns. Thi s is offered as a fun project
which teaches some advanced under
standing of antenna theory as well as
some practical assembly experie nce.

In the past. I have successfully used
conventiona l two-clement phased-ar
ray beams on the 80-meler band.
These were composed of two paralicI
resonant dipoles. spaced one quarter
waveleng th apart. horizonta lly. and fed
at their ce nters hy coaxia l cub ic. T he
patt ern direction was reversed by
throwing a switch. Thi s changed the
length of the fccdlines. initia lly equal.
so that one feedline was one quarter
wavelength longer than the other. The
phase shift introduced by this "quadra
turc" delay results in rei nfo rce ment of
rbc rad iated signal in this direc tion
with a corresponding cance llati on or
null in the opposite di rection. Thus . we
have a beam antenna with the ability to
switch di recti vity. for example. from
east to west! The phased array featured
10 73 Amateur Radio Today · July 1998
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AuraSound # AS3-75-8FR
For its size this is a good full '\i
range speaker, 8 ohm imped·
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Configuration of the RASER
phased array

As shown in Fig. 4, I fabricated and
insta lled two identical RASERs, hori
zontally spaced approximately one

The RASER dipoles

The insta llation at my QTH has a
sing le RAS ER dipole as shown in Fig.
I. Each RASER is composed of 30
DC R sections (see Fig. 2), with 26
foot wire terminating stuhs at each
end. Each RAS ER is fed with 52-ohm
coaxia l cable through a coupler unit
placed at its center (see Fig. 3). The
coupler unit is a bifilar-wound, toroidal
impedance-matching transformer tapped
at 26 turns and enclosed in a plastic
box.

The RASERs are tuned to resonance
at the desired frequency by pruning the
lengths of the terminators symmetri
cally. The desired 1:1 SWR was ob
tained by changing the tap position on
the transformer. An antenna imped
ance hridge is useful in th is adjust
ment- I used a Palomar noise bridge .
The overall length of each RASER ra
diator, some 200 feet, was determined
solely by my site restrictions, as was
the height above ground. The geom
etry ca n be c hanged to match other site
dimensions by c hanging the number of
DCRs, the lengths of the terminators,
and the position of the tap on the
matching transformer. Greater lengths
of the RAS ER will increase gain up to
the point where cumulative phasing er
rors diminish coherence of the radia
tion from the OCR sections . The
height sho uld be as great as possible
for best effic iency of radiation.

'",ALUMINUM
WS<

,""".

IS-SECTION . 1

'- ""'"
'2O'POST TO

-.aM'

""""'TORl-WYAAD '26'

I

This length could be increased with a
corresponding decrease in the number
of DCRs required. For a chosen fre
quency, the value of series capacitance
required for resonance can then be cal
culated. At thi s frequency the tuned
circuit is, of course, nonreactive ; that
is, it acts like an e lement of radiation
resistance with onl y the mutual induc
tance between DCRs remaining. If we

place several of these tuned DCR sec
tions in se ries, as in Fig. 1, their c ur
rents will be in phase and the resulting
radiation will be coherent, i.e ., mutu
ally re inforci ng . The result is a
stretched resonant radiator. Let us now
place a number of these DCR clements
at either side of the ce nte r of a di pole,
and trim the structure of resonance by
adjusting the lengths of the capacitive
terminating wires at its ends. Thi s
RAS ER concept offers gain over a
half-wave dipole antenna due to the in
creased aperture and the coherent ra
diation from the resonant DCRs.

Construction

Fig- l , Balanced 30-~;ec rion RASER (centerfed),

Let me re view, briefly, the construc
tion of RAS ER gain-dipo les for the
80-meter band, and also the extension
of the idea to a two-element phased ar
ray with switchable directi vity. A tabu
lation of values for other amateur
bands is included. Also, please note
that the quarter-wave delay line has
been replaced by a simp le pi-section
phase-shifting circuit. The centerfed
config uration will be emphasized here,
although the endfed RFD arrangement
has proven to be equally e ffective (see
"RFD: Resonant Feedline Dipoles,"
QST,August 1991 ).



TO 15-SECnoN OCR #1

capability is useful for comparison
pu rposes. Two connectors are pro
vided for the horizontal and vertical
plates of an oscilloscope to present a
lissajous figure. T his is useful for
checking ph ase shift and for monitor
ing operation of the system. Also, a
separate switch position is provided
for an externa l dummy load. Two co
ax ial connectors arc provided (marked
OPT IONAL DELAY-LINE INPUT
and OPTIONAL DELAY-LINE OUT
PUT) for use if an external quarter
wave de lay li ne is desired instead of
the inte rnal phase-shift circuitry. To
achieve this, the circui t is broken at the
three points rnarkcd X, effect ively
eliminating the components Ll , C I ,
and C 2.

Please refer to the schematic dia
gram, Fig. 5 , and to its no tes, Table 2.
The switch, the to roidal matching
transformer, the phase-shift c ircuitry.
and the sockets requ ired for a ll of the
coaxial cable connections are housed
in a metal chassis box. I used a three
by fi ve- by seven-inch aluminum box,
although anyone suffi ciently large to
accommodate the parts will be satis
factory. As any ex perime nter will
agree , you are wise to install extra co
axial connectors for possible future ex
periments . Table 3 is a simplified parts
list for the system.

Adjustment of the system

The two RASER gain-dipoles in the
beam are separately adjusted for reso
na nce using the noi se bridge . For these
resonance adjustmen ts, the se lector
switch is alt ernately in the EAST
RASER positi on , then the WEST
RASER position . During these measure
ments, the feedline of the unused
RASER is disconnected at the switch
box and terminated at its input with a
noninductive 52-ohm carbon resistor.
Thi s is used to si mulate the cross-cou
pling between the two RASERs during
operation. Afte r the separa te radiators
have been adjusted to resonance by
trimm ing the lengths of the terminator
wi res, and the match has been set by
adjusting each coupling unit, the beam
is ready for on-the-air usc. If the option
of using a quarter-wavelength of coax is
chosen, no further adjustment is needed.

20 TURN BIFILAR
(40 TURNS TOTALI

57" TO NEXTCAPACITOR

RING OF PVC CONDUIT
1112" OD 112- l 0NG

ANTENNAWIRE
PASSESSNUGLY THROUGH

#43 DRIU HOLES

T

swi tch is thrown to the dial position
marked BEAM EAST, power from the
transceiver is switched to the input of
the impedance-matching transformer
T I through capacitor C3. This pro
vides the small capaciti ve reactance
necessary to compensate for the induc
tance of the transformer winding. The
output from this transformer, at low
ered impedance level, is fed into the
pi-section phase-shift network , L I,
C l , and C2. T he unmodified signa l at
the input to the network is switched to
the W EST RASER. The quadrature
shifted output is switched to the EAST
RASER. As mentioned earlier, this
phase shift produces an antenna pat
tern with gain in the east direction and
with cance llation in the west direction.
Following the diagram, conversely,
whe n the swi tch dial points to REAM
WEST. thc pattern will be directed to
the west.

Additional swi tch positions have been
provided so that we can se lect e ithe r
o f the two RASERs separate ly. This

40T

TAP

2 TURNS

750 pF

TO lS-SECnON DCR #2

COAXIAL
FEEOLINE

57" TO NEXTCAPACITOR

INPUT

Fig. 2. Capacitor assemblies ill the DCR.

quarter-wavelength. or about 60 feet,
along the perpendicular hori zon tal line
through their centers . The initial
fccdline lengths are made equal. These
leng ths can be randomly c hosen, al
though it is useful to usc an integ ral
mu ltip le of a half-wave ( ill the coax) in
each 10 minimize reactance effec t. I
found it convenient to use two lines.
each of which is one wavelength long,
or about 180 feet. The switching of di
rection or radiation is accomplished by
the use of a multiscction , wafer-type
selector switch. An impedance match
ing transformer is requ ired to correct
for mismatch at the input to the
feedlines. Sec Fig . 5, T I. As men
tioned, instead of using the quarter
wavelength de lay line to provide the
required quadrature delay, I found it
expedient to use a simple pi-section
phase-shift network as shown in Fig. 5
(Ll . c r. and C2).

The opera tion of the system is more
readily understood by referring to the
schematic diagram, Fig . S. If the selector

Fig. 3. Coupler unit schematic (centerfed] ,
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$29.95
$39.96
ti2.95

$31.95
$39 .95
$54.95

$29 .95
$35.95
$54.95

THEBISTBAmRllS
1M AMERICA!

Mr. NiCd - E.H. Yost & Comp any
221 1·0 Parview Rd., Middleton. WI 53562

Phone: (608) 831-3443
Fax: (608) 831-1082

E-mail : ehyost@midpla ins.net

~ & Chatr}er~ YAESU FT.5OR/ 4fJR / 1OR:
FNB-40llh ao " .... , 7 .2v 650mAh $41 _95
FNB-47Ilh _ 7.2v 1800mAh $49.95
FNB.... lIlh I~_ 9_6v 1000mAh SU.95
eC-f01c RapldfTric;kle Chargff $5·4095

FOI' YAESU FT-51R 14 1R 1 1 rR:
FNB-31 pack 4.Bv 700mAh
FNB-3B pi!: (!>WI 9.6v 700mAh
BC-801b RapidfTrlckle Charg"

FOI' YAESU FT·5J() 1416 1816 1 76 126:
FNB·26 pack 7.2v 1200mAh
FNB·27s pi!: (Sw) 12.0v BOOmAh
BC-801a RapldfTrlckle Charger

FOI' YAESU FT-4U / 470 1 73 / 33 / 23:
FNB·10 p. ck 7.2v 600mAh $20.91i
FNB·11 pk (Sw) 12.0v 600mAh $24.95
FBA·10 6-Cell AA ca se $14.95
PC.§QlI RapldfTrlckle Charger $M.95

Packs for ALINCO DJ.580 1 582/ 180 radios:
EBP·20os PlOck 7.2v 1500mAh $29.95
EBP·22nh pIi:.(Sw') 12.0v 1000mAh $36.11i
EQH·11 6-Cell AA. case I.1.!.n

FOI' ICOM lC· z rA I T22-42A I W32A I nA.'
BP-180Ilh .. _ 7.2v 1000mAh $39.95
BP·173 pk. (5w) 9.lv 700mAh $49.95
8C-801d RaDidfTrick le Charger $54.95

FOI' ICOM IC· W"2 1A 1 2GX4 T I V21AT:,a-. orG..Tl

BP-1311lh (NoMH) 7 .2v 1500mAh $39.95
BP-132s (5w) 12.0v 850mAh $39.95
BC-801 e R. pldfTrickle C;h.rger $54.95

FOI' ICOM 1c;.2SA T I W2A 13SA T / 4SA T efl;:

BP-83 pack 7.2v 600mAh $23.95
BP-U pa<;k 7.2v 1200mAh $34.95
BP-83Ilh pI!:.(N'MHJ 7.2v 1500mAh $39.95
BP-SO 6-Cell AA case $15 .95
BC-79A RapldfTrlckle Charger n Z,9$

FOI' ICOM 02AT ltII: & Radio ShKk HTX-202 / 404:
BP-8h pack 8.4v 1400mAh $3 2.95
BP·202s pk. 7 .2v 1400mAh $29.95
IC-8 e-cen AA NICd/Alkaline Cne $15 .95
BC-3$O Rapid Charger $52.95

FOI' KE NWOOD TH-79A 142A 122A:
PB-32Ilh ~INo""1 6.0y 1000mAh
PB-34llh "- (~I 9.6v 1000mAh
KSC·14 pual RapldfTrlckle Charger

FOI' KENWOOD TH-78 148 /28 127:
PB·13 1........ .... '1 7.2v 700mAh $26 .95
PB-131lh "_ I 7.2v 1500mAh $39 .95
BC-15A RapldfTrlckle Charger $54.95

FOI' KENWOOD TH-77. 75. 55.46. 45. 26. 25.:
PB... .. r--e~) 7.2v 600mAh $27.95
PB-8sh ..... I!lwl 12.0v 1000mAh $39 .95
KSC·H Dual Rap!dITlickle CharRrf ti2.95

FOI' STANDARD C-628A / C558A 1528A 1 228A:
CNB· 1531lh poock 7.2v 1500mAh $32.95
CNB·152 pi!: t5wl 12.0v 800mAh $32.95
C$A·1B1 RapidfTrlckle Charger $54.95

FOI' MOTOROLA GP.300 radios !:
l:1tili-962B pae~ 7.2v 1200mAh n9.95

Mr. NiCe! also s upplies batteries for your
LAPTOP COMPUTERS I CEl.lPHONES

CAMCORpERS I NICo & NIMH IN$ERTS
we can rebuild your Computer pack! Call!

Mall, Phone, & Fax ofders welcome! Pl Ywith
Me I VISA I DiSCOVER I AMEX

CIRCLE 114 ON READER SERVICE CARD

T

T

V 41>60 FEET]

C3

TWO 3D-SECTION
RASERS

lSEEfIGUREI)

/

As pointed out, the lengths and other
parameters menti oned above were

Extensions to other hands

to-back ratio when the direction of the
antenna pattern is switched from
EAST to WEST. Ideally the patterns
would be pe rfect circles. but actually
this is seldom achieved because of cu
mulative differences in the parameters
o f the antennas. These may be due, in
part, to site variations and di fferences
of component values. Bill Shanney
W6QR has modeled the RASER beam
using the EZMEC 1.0 program. The
resulting charts strongly reinforce my
experimental results. Contact Bill by
E-mail at[wshanney@earthlink.com)
for more information.

C2

ToFOUR TtRMINATORS 1>26 FEET LONG)

COUPlER UNIT
lSEE fIGURE31""

COUPlER UNIT ..-K
lSEEfIGURE31

MATCHING!
PHASING UNIT
lSEE fIGURE 5) L_J--- l

T

T
Fig. 4. RASER phased array (viewed from above).

11

However, if the pi-section phase
shift network has been chosen instead
of the coaxial delay line, it will be nec
essary to optimize the values of the in
ductor LI and the capacitors C l and
C2 for optimum phase-shift be tween
the two RASER radiators. If the induc
tor has been fabricated as described.
probably no readjustment of this com
ponent will be required. The va lues of
Cl and C2 can be readily adjusted by
usc of a split-sta tor air capacitor. since
these are nominally equal capacitors.
The adj ustment is made by viewing
the lissajous patte rn. or by measuring
received signal strengths. The capaci
tors are then adj usted for the most
symmetrical elliptical scope pattern or
for optimum signal strength and front-

Fig. 5. T....o-RASER phased array s....ilchinglphasing unit.



the more dis tant northerly and sout h

erly locations. This is to be expected if
the pattern is mainly cast a nd west as
designed. A s might he expected for the
varia tio ns of propagation conditions
e ncou nte red on 80 meters. the front
to-hack ratio s. measured on e ither re
ceived or transmitted signals. vary
considerably with time of day ami di s
tance. Howe ver, a ratio o f 25 decibels
is co mm only expe rienced and I have
fre quently measured a front- to-hack
rat io of 35 decibcls-c-cquivalc nt to a
power ratio o f some 30<X) to one! Th is

ratio is eve n more impressive whe n we
realize that the sig nal strength of a sta
tion runn ing the lega l lim it of power to

the rear o f the beam is reduced to

sound like a half- wai ter !
o d t di idcnd fr n th ' usecipul inter- The gam of each RAS ER IS d i- ne ra m a IC IVI e or c

n re sponse rec tly de penden t upon the number of of a beam nn the lower frequenc y

hands
.

the obvious reduction ofave culcu- DCR sec tio ns used. so the more sec- IS

of DCR tio ns the better! The 30 clements in
QR~1. e specially during the crowded

or the HF m y two-clcrncm a rray work j us t fine !
evening hours. For example. if I have

the lengths the pattern pointed to thc cast. 1 can

osi t io n on Results readily work stat ions in that direction

ctcr mincd w itho ut e ither hearing or interfering

r a rough The two-c leme nt RASER phased with same-frequency statio ns 10 the

cqucncy). array has he e n In operat ion at we st.
W20 ZH for seve ra l years now with I wish to acknowledge the encour-
ou ts tanding re sult s. 1 haw consrs- agemcm and assisranee of many hams
tentl y received reports of supen o r who have show n interest and who
signa l s tre ng th fro m hath c ast and have patient ly g iven sig na l s trengt h
west d irec t io ns. as e xpec te d . 1 call comparisons for the numerous cxperi-

d copper-
ma ny CQs us ing a sing le gai n-d ipo le me nta l arrangements which led to this

and have had almost no answers fro m final design . !l!l".
bl.

· 1/16"
RASER Scaled For Other Bands I

inum BANO(m) FREQ (MHz) OCR (In.) L (. H) C (pF)

ultipole 160 1.9 118 .6 5 .33 1250
I

s . 50 pF to I 80 3.954 57 2 .1 5 750

40 7.263 31.03 1.10 430
s, 750 pF,

20 14.29 15.77 0.40 310

ed iron

I 17 18 .1 4 12 .42 0.31 250

I sockets
15 21.38 10.54 0.29 185

I bell wire

und 10 28.65 7.866 0.21 150 I
Table 4 . HASER scaled for other bands,

Foa rT1 epoxy potting compo

Table 3. ParIS list,
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60 S ilve r mica cap
or equivalent

2 T-200-2 powder
toroid cores

Assorted Silver mica cap
1000 pF

8 SO-239 Coaxia

10 fl . 2 x #20 Paraue

2 4" x 2-7/16" x 1
plastic boxes

1 3"x5" x7" alum
chassis box

400 ft . RG/8 coaxial ea

L1 10 turns #12 enameled copper wire wound on approximately 1/4
of the circu mference of an Amidon T-200-2 powdere d iron co re

T1 8 turns. bifila r, wound on Amidon T-200-2 powdered iron core,
tapped 4 turns down from the ungrounded e nd (8 .. 4 turns up
from the grounded end)

C1 . C2, C3 Silver Mica, or equivalent
C1 = 857 pF
C2 . 848 pF
C3 = 953 pF (for res istor loads)
C3 = 803 pF (for 30-section RAS EAs )

Switch 3-9an9. multipole selector switch: t use d a Cerrtrateb Type 2017
with contacts paralleled

Coaxial sockets shown are SO·239 (8)

Parts List

1 2017 3-9ang m
switch

Oty. Description

425 fl . 7X #22 strande
clad antenna w

Notes for Schematic, Fig. 5 (parts details)

Table 1. NOles for Fig . '; .

chose n for the hand o f prin

est. 80 meters. However. i
to a number of requests. I h
lated approximate values
lengths a nd capaci tances j";

hands as sho wn in Table 4 (
o f term ina tors and tap p
th e tra nsformer are best d
thro ugh e xperime nting aftc
est imate hy scali ng to the fr



Number 15 on ycwr FHdbac/i c.rtI

Build This Simple CW Identifier
YOIl, too, call p rogram EPROMs.

Rudol f F. Graf KA2CWL
111 Van Etten Blvd.

New Rochelle NY 10804-2321

William Sheets K2MQJ
P.O. Box 200

Hartford NY 12838

T
he C W identifi er (1 0 1 has a
number of uses. from automatic
identification of repeaters. trans

mi llers. and beacons. to performing rc
pc tuive CW chores suc h as ca lling
CQ. An ident ifier is a de vice that ge n
erates a preprogranuned message of
some kind. ge nerally a callsign and
possibly additional data such as the
geographical location or status of the
transmitter with which it is used .

An identifier can be se t up to gcncr

ate a message ei ther on command or
continuously, depending on application .
There are several approaches to the cir
cuitry. and these may involve anythi ng
from simple mechanical keyers. a tape
recorded audit) tone dri ving a keying
relay. or a purely digital approach that
ge nerates the required keying wave
fo r m from a programmed memory of
some sort. A microprocessor can be
programmed 10 generate the desired

message , but if no other control . moni
toring. or data transmission features
arc needed. it is easier to ..imply read
out a message stored in a memory such
as an EPRO~1.

We had a req uireme nt for a simple
II) ci rcuit for an experimental beacon
transmitter system currently under con
struction. We needed to ge nera te a key
ing wavefo rm that would include

ca llsign a nd grid square . together with
a short carrier fo r tuning purposes, that
wou ld be continuously running. In ad
dition. simplici ty a nd low cost were
desired . A circui t evolved usi ng a 555
time r running at the baud rate and
feeding a counter tha t addresses a

C MOS EPROM.
The message can be programmed

into the EPROM with an EPROM pro
grammer. O ur programmer runs off the
lab PC; its DOS-based software makes
the programmi ng a breeze. It connects
to a second parallel port (LPT2) . If you
do not ha ve a programmer and/or a
PC. the EPRO~l can be manua lly pro
grammed via a simple circ uit consist
ing of a pulse ge nerator a nd a fe w
SPOT switches. See the EPROM
manu facturer 's data shee ts for the ex 
act procedure . In many cases. these
can be found on the Internet and
downloaded Free of charge.

EPROM s have become cheap a nd
easily ava ilable. Even a long-winded
10 seque nce will fi t into the smallest
of them. The smallest commonly
ava ilable EPROM today is the 27 16.
which is a 16 K-bit unit. T he memory
is arranged in bytes, ..0 there are 2.c)4R
bytes (eight bits). However. there seems
to be no corre lation between price and
size . The 27M is usually cheaper. as it is
common in surplus: we used the CMOS
vers ion. the 27C6-t. which is also fairly
common.

If you usc a surplus part, make sure
it is erased c lean (all bits logic one) be
fore using it. You can usc an EPROM
eraser or a strong {;V lamp to do this.
o r else try leaving the EPROM with its
window uncovered in strong sunlight
for a few days (not very practical here
in the northeaste rn US!). Otherwise .

usc a ne w part.
The desired code is programmed

into the EPROM one byte (eigh t bits)
at a time. We used a logic high (again:
an erased. "clean" EPRO:-. t has all bits
at logic high ) as a space and a log ic
low as a mark.
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we wi ll ever need anyway. We used the
bit four as the programmed output and
bit zero as a co ntrol b it W he n bit
zero-s-normally the same as b it four
s d ifferent from it, th is cond it io n can

be employed as an e nd-of-message
marker and used to reset the co unter
back to zero. s tart ing the cycle over.
Of co urse . any other two hits can be
u...ed as we ll.

Morse c harac te rs are formed from
dots and dashes. Generall y. a dot is
considered as a unit length . T he n a
dash is three (but may be up to live)
dots in leng th . a nd dots a nd dashes are
separated by the length of a dot. let
ters are spaced generally at three to
li ve dots. or the length of a dash.
Words arc spaced so mewhat further,
li ve dots or so. These arc a matter o f
individual prefere nce . but longer dashes
arc so me wha t easie r to rend at very
slo w (le ss than fiv e wpm) CW speeds.
as the dots may he made sho rter for a
gi ven speed. This is also so me what
more "comfortable" to read a nd avo ids
the dots be ing at fir st mistaken for
dashes.

Wider 'spacing between individuallet
ters with correspond ing ly taster trans
m ission sPCCU'i for individual letters is
sometimes used . Th is makes for better
copy by C W operators who arc used to
faster speeds. (When you arc used to
norm a l 18- 25 wpm QS Os. five wpm
can be a bi t tedi o us to copy.)

We found that a ra tio of th ree to o ne
sounded best at the 10 wpm speed in

tended. and adopted a spacing of one dot
be twee n dots and dashes. and three dots
(one dash ) be tween letters. However.
th is is a matter of indi vid ua l pre fe rence .

The EPROM is progra mmed sc
qucntially depending o n the desired
message . A given address location is
programmed a ll one s (FFh). whcre the
q uantity in the brackets is the hcxn
dec imal number programmed at that
add ress. or a ll ze roes (OOh). For those
having to r ig: up a simple EPROM pro
gram mi ng c irc u it. this make s life
easier as all locations nrc the same
logic level. reducing chances of e rror,

If yo u have ever manually pro
grammed an EPROM , you will appre
ci ate thi s fact . A si ng le m istake in
programm ing usually means era sure of

Memory Data Bits
Locat io n (He x)

I 0, o. O. O. 0, 0, 0, o. I
0019 I

I 0018

I 0017

, 0016

0015 Counter Res et

0014

I 00 13 Space

I 0012

I 0011

I 0010

I
OOO F

I OOOE

0000 "B"

I oooc
,

OOOB,

I OOOA

I 0009

I 0008

I 0007 S pace

0006

0005

I 0004
,

0003 "A"

I 0002

I 0001

I 0000 S pa ce
- ,- -

Table 1. EPRO,\f programming scheme , Only Dol and 00 em' used, Space (white' = logic
I . Mark (black) = logic O. Gray = don't care (logic J or OJ, An erased EPROJI has logic
Is at atl locanons , ,\(ell/ory map shows message AB programmed into locations Dol and
0 0. Counter reset requires Ool to be space. 00 to be mark .Leave first location as space
/0 avoid longer cycle ttuu occurs 0 /1 first oscillator cycle af ter powering III'.

Howe ver. a lill ie thought can save use on ly o ne bi t per byte a nd ignore
so me ci rc uitry and progra mm ing: e t"· the rest '? T his saves circuitry and will
fort . Nunnally. each bit is uddrc... ...ed simplify programming . One other bit
sequentially. T his will req uire c ircuitry can be used to sig nify the end of the
at the EPROM o utput (which is eight message and to re set the counter o nce
lines per address) to select each bit. the last needed addre ss is reached .
ze ro thro ug h se ve n. in seq uence . But Wasteful . yes. in terms of me mory
we have ~ 192 add resses. so why no t uti lization. but we ha ve far more than
16 73 Amateur Radio Today · July 1998



all data ami the need to start all over. In
accordance with Murphy's Law, this
generally seems to happen when you
are three-quarters done or more, or
have manually e ntered a fe w hundred
data bytes. We strong ly suggest using
an EPROM programmer that operates
with a PC , if at a ll possible, if you are
goi ng to program a long message .

Howe ver, fo r a short ID such as your
ca ll letters, you can get by with a
manual programmer. The only location
where there is any difference is the las t
one , used to signify end of message. In
thi s location. an FOh is programmed.
Thi s condition is sensed by the log ic
and used to reset the counter that ad
dresses the EPROM. A diagram show
ing the program ming sche me is shown
in Table 1. .

Circuit operation

Referring to Fig. 1. IC I is config 
ured as a free-running oscillator wi th a
frequency ran ge of 4.5 to 13 Hz. The
period of thi s wave form, which is de
termined by the total resi stance of R2
plus the resistance of speed control pot
R I, and capacitor C I , determines the
ew speed. Assuming that an average
Morse letter plus the space hetween

letters has ten dot periods. this means
27 to 81 letters per minute. or roughly
five to 16 words per minute. assuming
an a verage of five letters per word.

This can be changed hy changing the
value of C 1. R3 determines the d is
charge time of C I and hence the width
of the negative pulse s appearing at pin
3 ofIC1. Thi s is not cri tical. R4 is used
as a pull-up res istor for the output of
the timer IC connected to IC5 . A sec
lion of IC5 , a quad NAND, is used as
an in verter to deri ve the positive-going
CMOS-level pulses to drive counter
IC2.

Counter IC2 has 12 output lines and
thus has 4096 states, and can address
4096 addresses (OOOOh to OFFFh) of the
EPROM IC3. Note that the counter drives
address lines AO through Al l of IC 3.

The Al2 line (pin 2 of IC 3) is con
nected to ground. By the way, a swi tch
or a jumper could be arranged to tie
pin 2 of IC3 alternatively high. Th is will
re su lt in the addressing of locations
4096 to 8 191 (l OOOh to 1FFFhl of IC3
and a second message could indeed he
programmed in thi s memory space.
We did not bother with th is as it was
not needed, hut it should be me ntioned. .
III passing .

R I5 and C3 provide power and by
passing to the V

dJ
, pin 16 of IC2. R I5

actually is probably unnecessary and
was used as a j umper to avoid the ne
cessity of a dou ble-sided PC hoard
layout. C4 and C5 provide bypassing
fo r the five-vo lt DC supply line. The
data prog rammed into the EPRO M ap
pears at the 8 outputs 00 through 07
of the EPROM. but we only need 0 4
and 0 0. The other output pins ca n he
disregarded.

During the message, the outputs of
04 and 0 0 arc identical. Typ ically,
only the fi rs t 50 to ISO addresses will
be used , depending all message length,
but all 4096 can be used if needed. At
the average speed of one Morse Je tter
per second, this a llows up to around a
si x- to se ven-minute. 350-420-letler
(lW-word) message to be programmed.

Outpu t fr om the EPROM is fed to
Q I via resistors R5 and R6. When the
desired output is a space (key up). the
EPROM is programmed wi th an FFh
(a ll ones) and 0 4 and 0 0 are high.
This biases on QI and the collector of
Q l is driven low, causing bias current
from collector load R7 to flo w to
ground . This removes bias fed via R8
and R9 to Q2, c utting Q 2 off, and the

IC4

KEY

+9- 12V

TP

,
±P.,,- 7905

,
*~.

_0, -

"1
• rI·O l ~r 8-~ ~

" , <••o. -sv ON

*" "•
"" " I·O l ~r " ~~

,~" '" IC3 d
"" ee " 2N3S69

IC2 7 v p p 2N3904

ok" ~
~.

R~ *',.
'" '" ee ~

"
I ·Ohl" cu ... " ,.

.~" ,~" ,~" 2.2~o

ICt
"'"

~ s '" .., "lr Ve e 0 ... '- ' -- -
'"

, 0 ",
" .. "••

<~ • 0 .. .-
0 , " ces ,- , " 00 0

, .. m """ .- u "" " j' 0

" '"lL LIoI~ ~~ 0 , , .- c
" IN\'LRT( O 100M

" .. " rc". 2 AIO c
:: Cl C2 " ... ~,

..
' - •I 2•M iI.o1..,. " - -

'"TANTALUM l' ,..
.,j. as= .,.- ~ ~l* 276'

~<
0

, ,
"

,. :or
<~ '. 0 -

"00 , .- Co. I •
" 00

io

- ce - cs ""
Fig. 1. Schematic . EPROM: FF ~ space . 00 ~ mark . FO ~ reset counter. TP := lest point, Unit shown wuh TTL-type tCs,
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Fig.}. Modifications. (eI) One-shot. (b ) V.I'!' of LElJ indicator.

EXISTING
c GATE

.~

FROM
-0 •.-

PIN8 USC a
1158 ,

PIN 11 U2

/Ii:' I
~

'\
, ,-

rlf:-TRIGGER
,

(NEG GOING) - -.
~y ' O<c

ADDED
GATET

ADDED PARTS
(0)

to discharge through R14. eventually
driving the input of IC5h low.

Then . the output of IC5h goes high.
producing a high level at the pin I I
(clear) input of counter Ie I . rescui ng
I t to zcm. Thi s starts the message cycle
over. In addition . C9 holds the voltage
at pins -I- and 5 of IC5h momentarily at
ground on P OW CT+Up. provid ing a reset
10 counter le 2 and initializ ing it 10

zero . This ensUTes that the message
starts at the beg inning on power-up.
Also. if the counter were not initial
tied to zero. it might initiulive at a
count bcvond the end of the mcssaue.. -
It would have to then count up to 4095
and mil over before the message started
again. This could take several minutes
and would he very undesirable.

IC~ . an LM 7805. provides regulated
+5 V to the cin.-uit and will work with
any input voltage of +H up to +35 V. It
I S not necessary to usc such a large
regulator. hut plenty were on hand . A
smaller 7X I.OS will do fine if the sup
ply voltage is kept below about 18 V.
D I provides polarity protect ion and
"Murphy's Law insurance: ' C5 and C8
ensure regul ator stability. Current
drain is about 7 mA to 9 mAo

If monostablc operation is desired
(one II) cycle only rather than continu
ou s operation). a latch could he used
between ICSc and the counter. The
latch could he reset hy the output of
pin 8. ICSc. and would hold counter
IC2 in a se t-to-zero state unti l this
latch was set by an ex ternal signal.
starting the cycle again. IC5h could he
one half of this latch with another ga te
to form the other. or a discrete transis
tor could he used to save a ga te. The
signal would he derived from some
ou tside source and would go low or
high as necessary when an JD cycle
was required.

We did not incorporate this feature
into the circuit. as it would mean an
other IC package. and we did not need
this feature. It is being mentioned for
the benefit of those who might need
monostablc or one-shot operation. as it
is easily incorporated into the circuit.

Also. an LED indicator driven by
the output of the keying circuit can be
added for a visua l check of operation if
desired . You can subs titute an LED for

KEY
OUT

LED UGHTS IN
MARK

CONDITION

This high level is passed through RC
network RI4 and C9. \v-hich provides
further de-spiking of the output of
IC5d. The level out of the RC network
is passed to IC5 section h. which is
connected as an inverter. The output of
the inverter is connected to the reset
input of the counter IC2. IC2 will
count with a Iow an pin I I and reset to
zero with a high. Since the output of
the inverter will he low during the
message interval. the counter will
count up starting from zero. sequen
tially addressing the location s in the
EPROM.

After the end of the message. the
next EPROM address is programmed
with FOh. so that O~ will be high but
0 0 wi ll be low. This results in both in
puts to IC5c being high . which forces
its output (pin 8) low. T his causes C9

.7
lK

•,v

LED
(REPLACES

R8)
,/ ra.r.-~

Qt .. ; .. 2N!569
21<1""

R6 .,~

'O<c

(bl

CHANGE
R7 VALUE

TO lK ---..

PIN 16 U3

collector of Q2 . the keying transistor.
is left floating. This corresponds to a
key up condition. If a mark (key down)
is desired. then a OOh prog rammed into
the EPROl\.1 causes Ql to cut off. a l
lowing bias to flow to the base of Q2
from R8 and R9. turning on Q2. The
collector of Q2 is forced to gro und.
producing a mark. (key down) condition.

Norm ally, 0 4 and 0 0 arc identical.
A sample of 0 0 is fed via R 16 to a sec
tion d of IC5. IC5d is confi gured as an
inverte r. Its output is fed through RC
ti lter R 13. C6 (to remove switching
spikes) to one input of NAXD gate
IC5c. A sample of 0 4 is fed through
similar fi lter R 11 . C7 to the other input
of NAXD gate IC5e. Therefore. the
output of IC5c is always high during
the message. as the two inputs must he
both high for the outpu t to go low.
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R8 if you like . R7 could be changed to
I kO: to increase LED brightness .
Nothing is very critical here. Speed is
not important. and we j ust need to en
sure adequa te dri ve to the keyi ng tran
sistor Q2 so as to handle about 50 rnA
load current. Make sure to observe
LED polari ty. See Fig. 2 for these
modifications.

Other applications of this circuit arc
possible. The use of this c ircuit as a
timer wi th up to 4096 possible on/off
segments is certa inly feasib le. The
timing components in the 7555 ci rcuit
(RI, R2, R3, and C f) can be made
large eno ugh (resistors of around 20
megs and tanta lum caps of 10 IlF or

Continued on page 20 CIRCLE 10 ON READER SER....ICECARD
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1 J.I F 35 V e lectrotytic

l N4007

LM7805 5 V regulator

74COON quad NAND

ICM7555 CMOS timer

2.2 J.I F 35 V tanta lum

.01 disc GMV

10

2.2 k

CD4040 counte r

100 k

27C64 CMOS EPAOM

2N3569

Parts List

A2

Al

A3

R4. AS. A6.
Al l , A13.
A1 4. A16

R7, R8. A9

A' O, A1 2

A'5

IC2

Cl

IC '

C2, C3, C4,
C6, C7, C8

C5. C9

Dl

IC3

IC4

IC5

0 1

0 2

Misc.: PC board; 4·40 BHMS; 4-40
lockwasher; 4·40 hex nut

Table 2. All resistors are l/4 W 5%: Ie
sockets , CMOS or TTL versions of the
chips may be used ifdes ired,



E-mail; [NCRadio200@aol.lun]; Web
si te : [hu p:/Iww w.northcountry rad io .
com] . Please note that New York resi
dents must add $ 1.50 sales tax.

A catalog of kits for amateur radio
projects, ATV transminers, downcon
verters. receiver and video accessory
kits. and video and surveillance cameras
and lenses is posted at our Weh site. In
addition, technical art icles and construc
tion details on several projects will also
be found there. A printed catalog (in
cluded free with PCB order) is available
for $2 plus SASE with 78¢ return
postage from the above address. fa

Fig. 3. Foil side of PC board tactual size),

PLANT G ROWTH STIMULATOR

BIOELECTRIFIER

more) to produce clock speeds of as
low as one cycle per severa l minutes.
Do not usc aluminum electrol ytic ca
pacitors, as their leakage wi ll be too
high for th is application and c ircuit op
eration will be erratic and un reliable .

Large values permit a 4096 state
cycle that may easily exceed one
week. Almost a ny conceivable timing
pattern with in thi s time interva l can be
programmed. with 4096 segments pos
sible . If no rese t is used. the coun ter
wi ll simply roll over to zero when a
count of 4096 is reached, and then re
peat the cycle. An opto isolator and
triac arrangement could be used to
control large AC loads at 120 V or 240
V line vo ltages. Similarly. the counter
can be speeded up and used to gener
ate serial digital wave forms for e xperi
ments or as a n arbitrary waveform
source .

Build This Simple CW Identifier
contiIluedJrom page 19

Construction can be from the PC
layout in Figs. 3 and 4. You could also
usc Vectorboard" and hardwirc the con
nections. or use "ugly bug" or wire-wrap
techniques. The highest frequencies
present are in the low audio range. so al

------ - - ------ -1 most any reasonable layout can he used.

A drilled and e tched circuit board for
constructing the C W ident ifier is avail
able for $20 (US). includ ing shipping
and handling, from:

North Country Radio
P.O. Box 53
Wykagyl Station
New Rochelle NY 10804-0053

• COMPACT SIZE, 4 5" X 2.25" X 1"

• ADJUSTABLE OUTPUT UP TO
25 VOLTS

• STAINLESS STEEL ELECTRODES

• WIRED AND TESTED

FOR MORE INFORMATION

SEND SASE TO:

SEAGON COMPANY

5541 OAKVILLE CENTER

SUITE 215

ST. LOU IS. MO 63129

o-~-o• u

U5
'4COON

U2

U3
27C64

l'
••
.!,

GhID +VCC

CIRCLE 2..1 ON REAuER SERVICE CARD

20 73 Amateur Radio Today . July 1998

Fig. 4. Parts layout .



FM Revisited
Secrets ofs tujJyou thought you knew.

Hugh Wells W6WTU
14 11 18th Street

Manhattan Beach CA 90266-4025

O
vcr the years. there have been
many schemes de ve loped for
modulating. a transmitter. The

purpose of each was to provide a
method fo r communicating inte lli 
gence via radio from one location to
ano ther. Of the ma ny schemes or tech
niques used, amplitude modulation
(AM) and frequency modu latio n (FM)
ha ve formed the basis for the majori ty
of techniques.

With both techniques. the inrelli
gcncc being communicated is carried
in sideband energy prod uced hy the
tra nsmitter during the mod ulation
process . Althoug h a mplitude modula
tion is still used in A~1 broadcasting.
TV video. and aircraft communications.
its form has been modifi ed 10 sing le
side band (SSB) fo r the remaining Ato. l
applications.

Freque ncy mod ulation (FM ) appears
to he the most predominant techn ique
used by both hams and commerc ia l in
terests fo r communicating on Irequcn
cies abo ve 100 ~lHz: . Because the
communication of inte lligence is car
ried in side band e nergy produced by a
transmitter, let's revie w AM sidebands
to se t a foundation before proceedi ng
with FM.

Amplitude modu la tion

In AM. the audio signa l is added to
(mixed with ) the carrier forming a pai r
(or sen of ident ical sidebands whi ch
stradd le the carrier. These side bands
represe nt the amlin component re
fcrrcd to as modulation and a ll o f the
in te lligence is carried in these side
hands. A fully modulated signa l ( 100%
modulation ) has an amount of tota l
sideband power equal to the unmodu
Iated carrier po wer; when fully modu
lated . the a mount of power in the
tran smitted signal will he doubled.

The carrier itself contains no mod u
lat ion. hu t goes a long for the ride w hen
transmitted to assist in de modu lating
the sidebands at the receiver. Because
a pair of identical sideba nds are
produced conta ining the same imelli 
gc nce. e ithe r side ba nd may be elimi
nated witho ut loss o f int e lligence . As
most hams realize . SSB (sing le side
hand ) is a process where the carrie r
a nd one side band arc suppressed a t the
transmitter. permitting only one side
band to be tra nsmitted. However. upon
rece iving the SSB signal. a carrier
must be re inse rted at the receiver as a
rep lace ment for the one re moved prior
t tl transmission.

As a final ubservauon regarding
A:vt. the transmitted po wer in AM
sidebands varies as a func tion of the
audio amplitude. and the freque ncies
of the sidebands are a funct ion of the
audio frequencies as the y arc mixed
wi th the carrie r. It is importa nt to note
that the carrier freque ncy remains stu
tionary, but the sidebands come and go
in accordance with the audio .

Frequency mod ulation

Like Af\.I . F~1 a lso generates side
bands during the modulation process.
But unlike AM. the carrier cha nges
frequency and the composite signal
(carri er a nd sidebands] remain at a
constant amp li tude. An F~1 transmit
ted sie nal can he obtained bv ei the r of- .
two basic modu lation methods. O ne is
d irect. someti mes referred to as true
FM . and the o ther is an indi rect
method ca lled phase modu lation (PM).
In the di rect method . the audio signal
is introduced directly into the carrier
osci llator, causi ng it to shift frequency
in di rect correspo ndence to the audi o
amplitude . With P~l (phase modula
tion) , the audio signal is introduced
into a phase modulator stage which
fo llows the oscillator. T he osc illator
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frequency remains constant at all times
with PM, hut the combining of the os
cillator signal and audio create a new
signa l whic h is phase-shifted from the
osci llator. The phase ang le of th is ncv..

signal varies as a function of the audio
voltage ampli tude.

In an FM transmitter, the amount of
frequency or phase shift that occ urs is
small at the poin t of modulation . To
obtai n the amou nt of desired shift (de
viatio n) at the transm itted carrier fre
que ncy. it is necessary to multi ply the
shift through the various frequency
multip lier stages of the transmitte r. As
an example. if the osc illator is operat
ing at approxi mately 6 M Hz a nd the
transmitted output is 146 MHz, the
amount of multip lication is 24. It fo l
lows, then. that if the tran smitted fre
quency sh ift (deviat ion) is 5 ~Hz, the
amount of shift at the oscillator/phase
modulator will he 1/24th of 5 kl-lz. or
208.33 HI"

There is a significum di fference be
tween direct FM and phase-modulated
FM that needs to be discussed. In the
generation of a phase-modu lated sig 
na l. the phase modulator causes the
signal phase ang le shift. as a func tion
of the audio freque ncy. to be pre-e m
phasized at n dli/octavc. As the audio
frequency increases. say from 1 kl-lz to
2 kHI (o ne octave). the carrier is
shifted by a factor of ndB. Di rect FM .
on the ot her hand . has essen tia lly a llat

DEVIATION

/~
FL FC FU

r-.
I I

I ~'I I
I I

if ~AUDIOi\ :FREQUENCY
: ~ I

+

Fig. I . Relationship (d' deviation to the
audio voltage,
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re sponse to a change in aud io fre
quenc y. This response difference mat
ters when the transmitted signal is
received. To de monstrate the d iffer
ence. it would be necessary to se t up
two transm itters operating without
pre-emphasis compensation, one using
direct modulat ion and the other using
PM. A noticeable audio response d if
fere nce would be observed when re
ceiv ing the two signa ls alternate ly by a
recei ver. With the 6 d B pre-emphasis.
the PM signal wou ld sound more " bril
liant," with its higher audi o freq ucn
cics emphasized. as compared to the
"fl a t" response of the di rect method.

To go one step furthe r, if the receiver
was de -emph asized at 6 tlB/octave to
accomm odate PM , the di rec t method
would sound bussy because the higher
frequencies ha ve been rolled off. How
ever, both di rect and PM modulation
me thods may be used by differen t
transmitters in the same cornm unic a
tions se rvice . To create the same re
covered audio respo nse at the receiver.
it is necessary only to adjust the pre
em phasis net work in the transmi tte r
to produce the desired resp onse at
the rccei vc r.

Terms

To gai n a bette r perspective of FM. it
is necessary to define severa l te rms
that describe the mod ulation process
and res ulting sidebands . The terms re
lating to FM probabl y describe F.\1
bette r th an any word descript ion or
example that can be cited . In short,
un derstanding the terms provides a
concise caps ule of PM .

Dev iation

Deviation is the amount of instanta
neous carrier shirt from its resting
poi nt (center freque ncy of the carrier
wi tho ut modulation). T he shift may he
measured in either the plus or minus
direction fro m the carrier. Dev iation is
a di rect function of the audio signal
amplitude. In ot her words, the audio
amplit ude contro ls the amount of de 
viation as show n in F ig . 1. Observe the
carrier shi ft from Fe toward Fu as the
aud io sin cwa ve increases in a positive
d irection. A marching shift from Fc to

FL will occur as the sincwavc increases
in a negative direct ion. This example
assumes that the modulator, whether
direct or pr-.t wi ll produce an equal
shift in both directions (symmetrical
shift) .

Rate of devia tion

The rate of de viation IS the speed
with wh ich the carrier moves wh ile de
viating and is a function of the audio
freque ncy. Sim ply, the frequency of
the audio contro ls the ra te of devia
tion. This re lationship can he imagined
in Fig. 1 by observing the increasing
sweep rate from Fu to F

L
and back as

the audio frequency is increased.

Modula tion index (1\1)

Modulation index is a term which
describes the com plex sideband struc
ture created by the FM process. a nd is
related to the com bining of freque ncy
dev iation and the audio frequency.
Values of modulatio n inde x provide, in
capsu le form , a to tal descript ion of FM
sidebands. In essence, modul ation in
de x describes the tran smitted signal
bandwid th as a function of signific ant
sidebands produ ced du ring modula
tion . A side band is cons idered signifi
cant when it has a power value equal to,
or greater than, I% of the unmod ulatcd
carrier. For a graphical view of FM. a
Besse l Function chart shows the com
plex sideband structu re produced by
F!\l anti the fo llowi ng equation shows
the ratio of the fac tors invol ved.

Max deviati on allowed

Highest actual audio freq

Table 1 shows a partial lis ting of
side band qua ntities as a function of M
val ues. Values indicated in the ta ble
were obtai ned fro m a Besse l Fu nction
chart by counting the number or side
bands having a power amplitude greater
than I% of the resting carrier power.

Deviation ra tio (DR)

Deviation rat io is a specialized fortn
or modulati on index where the two
facto rs arc the maxim um values a l
lowed. As a compar iso n, the rnodula
lion inde x utilizes the max imum
devi ation allowed wit h a n actual audio



Modulation Number of
Index (M) Sidebands

1.0 3

1.5 4

1.67 4

2.0 4

3.0 6

4.0 7

5.0 8

6.0 9

INDIANAPOLIS HAMFEST
HOST TO THE

ARRL CENTRAL DIVISION CONVENTION

SATURDAY, JULY II, 1998
INDIANA'S HAM RADIO, COMPUTER AND ELECTRONICS SHOW

SETUP Friday 4PM - 9PM HAMFEST Saturday 6AM - 7PM

MARION COUNTY FAIRGROUNDS AS BEFORE

COMMERCIAL EXIIiBITS - INDOOR AND OUTDOOR FLEA MARKETS
FORUMS - OFF SITE TESTING

Write or call: Indianapol is Hamfest Association Dept DS
P.O. Box 88677, Indianapolis IN 46208

(317 ) 251-4407 http ://www.indyhamfest.com E-mail: oganr@ in.nct

Table 1. A sampling of the number of sig
nificant sidebands as a f unction of modu
lation index (M).
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7M 1tt(3d ~a<4 - N6WPAfreq uen cy. The following equation
shows how DR can he determined.

BW = 2(# SB ) x (audio freq )

The term bandwidth describes the
amount of frequency spectrum occu
pied by the transmitted signal. Band
width is a function of the number and
spacing of sidebands, and is controlled
by the highest modulating audio fre
quency. The following equation shows
how the bandwidth can be determined
when the number of significant side
bands and highest audio frequency arc
known. The number of sidebands as a
function of M values may be obtained
from Table t or by examining a Bessel
Function chart. It is necessary to
double the number of sidebands, as the
data obtained from the chart and table
represent only the number of side
bands on one side of center frequency.

Bandwidth (BW)

.M.:.::a~x~d=e=vCia=l=io=n::..::al~lo=w.:.::e=-dDR = -
Max audio freq allowed

Bessel Function chart

Perhaps the best way of describing
sideband" as generated by an FM trans
mi tter is to examine a Bessel Function
chart adapted to values of M (modula
tion index) as shown in Fig, 2. Al
though Bessel Functions may be carried
out to infinity, it is rarely necessary to

Con tinued on page 24 CIRCLE 27$ ON READER SERVICE CARD
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CIRCLE 136 on READER SERVICE CARD

CODEMASTER V

FM has become a very popular
means for communicating intelligence
from one place to another. With the
multitude of transmitters operating on
the hands, handwidth occupancy be
comes an important factor, and can be
controlled by the amount of deviation
and the highest transmitted audio fre
quency. Studying the terms and tools
associated 'with PM will provide the
insight needed to understand the tech
nical characteris tics of PM. Terms
such as deviation, bandwidth, and
modulation index describe the very
heart of FM, with tables. equations,
and a Bessel Function chart serving as
tools for examining the characteristics
in detail.

For more in-depth study of FM,
here 's a list of suggested reading:

The ARRL /985 Handbook. Newing
ton. Connecticut. Pg. 18-21.

Elements of Electronic Communica
tions , Joseph J . Carr. Reston: Reston
Publishing Co., Inc. 1978. Pg. 363.

Frequency Modulation Receivers,
AB. Cook and AA Liff. Englewood
Cliffs: Prentice-Hall, Inc. 1968. Pg. 27.

Reference Data For Engineers: Ra
dio, Electronics. Computer, and Com
munications, Edward C. Jordan (ed.).
7th edition. Indianapolis: Howard W.
Sams & Co.• Inc. Pgs. 24·8. 46-38, 47-9.

Radio Handbook. William I. Orr.
21 st edition. Indianapolis: Editors and
Engineers. Chapter 13.

Handbook of Electronic Instruments
and Measurement Techniques. Harry
E. Thomas and Carole A. Clarke.
Englewood Cliffs: Prenti ce-Hall . Inc.
1967. Pg . 275.

Electronic Communications Systems.
Wayne Tomasi. Engle wood Cliffs:
Prentice-Hall , Inc. 1988. Chapter 7. 51

frequency of 3 kHz, it is necessary to
determine the value of M and the num
ber of significant sidebands . An M
value of 1.67 is found by dividing 5
kHz deviation by 3 kHz audio. For
1.67, the Bessel Function chart reveals
that four significant sidebands exist
per side for a total of eight sidebands.
Therefore, the bandwidth occupancy
of the ham transmitted signal is 24
kHz (8 S8 x 3 kHz).

Summary

The chart provides insight through
graphical presentation of the complex
carrier and sideband struc ture created
by the FM process. But the chart
shows only one-half of the total side
band structure. The other half is a di
rect mirror image of that shown.
Therefore, examining one side is suffi
cient for obtaining all of the infonna
tion needed for understanding the
structure.

Examining the chart reveals its
structure and layout. The bottom hori 
zontalline is marked off in units of M
from zero to six. The vertical axi s indi
cates signal am plitude from zero to 1.0
(100% of carrier power) in the positive
direction. For most ham applications ,
only the amplitude, not polarity, is of
in terest. Observe. also, that the major
ity of significant sidebands are pre
dominantly positive for values of M
below five.

At M = 0, observe that the carrier
amplitude is at 1.0 (100%), indicating
there is no audio signal present. At this
point, all sidebands are equal to zero.
Following only the carrier curve, ob
serve that it begins to decrease in am
plitude as the modulation index
increases . This is an indication that the
audio signal amplitude is increasing.

Note that the carrier amplitude
passes through zero when M = 2.405 .
At thi s null point all of the modulation
intelligence is contained in the side
bands . With continued increases in de
viation, the carrier will pass through
additional null points at modulation in
dex values of 5.52. 8.654. 11 ,792,
14.931 , 18.071 , etc. Each numerical
point is separated by approximately
the value of pi (3.14).

Determining the number of side
hands from the chart is simply a matter
of counting the number of sideband
lines crossing the vertical M value
line. At M = 5, there are eight sideband
lines and at M = 1.5 (also 1.67), there
are four. The carrier is not counted, as
it is not a side band.

Once the number of sidebands at a
given M value has been determined.
then the frequency occupancy of the
transmitted signal can be calculated.
As an example. to find the band
width of a VH F ham-transmitted sig
nal having 5 kHz deviation at an audio

,
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CodemasterV is the only computer-based
Morse code training~ that guarantees
~UL1S!Whether ypu re a J?egj,¢ier or wan{
tobreakthe 30wPni barrier, it Will take you as
far as you want togo, and it's fun!

.-.L..._ Only
_- $29.95

Codemaster V has a wide variety of training
and p.racti::e routines, trial exams, interactive
arcade game, and much more, CM5 can use
multiple Morse alphabets IDc1uding foreign
characters, and It's endorsed for militarr
traipJngl For any IBM compatible PC, S,IH
$5.00 (m US). Credit card orde rs toll free!

MiIest<me T~, Inc.
3 140 S Peoria Unit K·156 Aurora, CO 80014
(303)752-3382 sales@mtechncilogies,com

bn I m1mth

FM Revisited
conlinuedjrom page 23

chart the functions beyond a modula
tion index of five . For ham usc, a
modulation index of 1.67 is sufficient,
where the chart is concerned with de
tennining the number of sidebands
produced as a function of deviation .
Another important feature of the chart
is the indication of when the FM car
rier passes through a null point. Thi s
indication is needed for an acc urate
measurement of deviation and is used
for calibration purposes.

0-20WPM in 90 Days
Guaranteed!

Fig. 2. Bessel Function chan used to show
signal amplitude versus modulation index.
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Number 2S 011 )'Our FHdl»ci card

Vintage Values
Heading for a hamfest? Tempted by the timeless?

Bill Clarke W2BLC
764 Alta-Veer Road
Altamont NY 12009

T
hinkin!I about bu vina an older- . -
rig? One of those operable vin-
tage rigs '? Want to put an old

timer o n the air '! Perhaps an old
Collins KWM -2 o r a Drake TR--I-C is
o f interest to you . .. or a Hullicrafters.
Nat ional, o r othe r make or model o f
vintage ha m equ ipment.

Vintage ham eq uipment. mostly buil t
during the '50s. ' oOs. and · 70s. con
sis ts of tube-based rigs that glow in the

dark and can effe ctively warm your
shack {In a cold winter's nigh t. Of
co urse. .some will sa)' vimaac ti es are- -
merely cra nky rigs thai req uire manual
retuning every time you QSY. that the y
consta nt ly drift up and down the band.
and that they a lways need tinkering to
keep them on the air. In ge neral . vin
tage eq uipment is fo nd ly (so me times
less so) referred to as "boat anc hors."

There is a fo llowi ng for vintage A~l

eq uipment, such as John son and many
Hallicraftcrs rigs. A~1 is alive and well
on 75 meters in the eve nings, and in
New England there is a nice group
heard in the middlc o f e very morning.
Vintage CW equipme nt is less costly
to purchase and mai ntain than either
SSB or Af\.l rigs. There are so me ve ry
line vintage CW stations on the ai r.

However. the big interest appears to t'IC
fo r vintage SS B equipment.

For the most part. the classic rigs
were made famous when the great
names of Fort Orange Radi o . Evans
Rad io. Walter Ashe Radio. Uncle
George 's Rad io Ilam S hac k, and a few
othe rs ruled the ham marketplace.

There has been a real res urgence of in
terest in vintage rigs over the past few
years. I have followed with great interest
the prices some of these vintage rigs sell
fur--or perhaps I sllouki say the value
-omc owners place on their boat anchors.

Retail when new

Ta ble 1 is a list o f popular US- tmilt
vintage SSB ham equ ipment listed hy
ma ke. model, type . year of production.
and retail price (at that time). Not every
piece of equipment available is lis ted:
however, the more common a nd well
known are show n. A wry fe w arc in a
category all by themselves. thai of the
vi ntaee so lid state rig. E\'C n a few lin-- -
car am plifiers tit into the vi ntage era.

Vin tage values

It' s interesting to note that partic ular
pieces of vintage equi pmen t bring high

prices-high . that is. in comparison to
similar equipment o f other manufnc
turcrs. bui lt at about the same time. O f
course . the j ustifica tion is usually
based upon the qual ity o f original
mnnutacturc . a factor that may be
based more in the mists o f lime and
lust than 0 11 fac t.

Support for equi pme nt maintenance
m ust he ta ken into co nsideratio n whe n
ta lking values. For e xample. Collins
appears 10 haw good parts support and
lots o f advice for keeping the eq uip
ment opcrating-c-due. no do ubt. to the
large numbers o f the various Collins
rigs st ill in existence. There seem to be
no terri hie parts shortagcs-c-i f you 're
willi ng to pay the price . This w ill, in
time. change . as the j unk rigs get
stripped of pa rts. Support and advice is
ava ilab le from the Coll ins Co llectors
Association. P.O. Box S4()9~4, Pem
broke Pines FL 330S·t

Drake still offers factory support for
thei r eq uipme nt. The work isn ' t cheap;
however. it is vcrv ecod. Send a rie to. - -
Drake for service and it will return
lookine ureat a nd worki nu like new.- - -
Contact R.L. Drake at (5 13) 7-1-6-6990;
by FAX (5 13) 743-4576; or by Ecmail at
[bi ll_frost@r1drake.com] for additional
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Table J. US-bit/If I'III({/Kl' SSB ham equunnent, Type codes: l-xCI'r. 2 - xlll tr. 3 - rCIT. .; - AC J'S. 5 -sspkr. {j - spkrlcollsoft>. 7- linear
allIl'. 8 - VFO. 9- VFOISWR mefel',

I Make Model Type 19_ S Make Model Type 19 S Make Model Type 19_ S-

I Atlas 180 1 73 479 Galaxy V Mark 2 1 67 420 Heath HW-100 1 69 250

I 210 1 75 599 V Mark 3 1 58 420 5B-220 7 69 350

I Collns 325-1 2 58 590 AC-400 4 58 90 Henry 2K-3 7 64 745

I 755-1 3 58 495 2000B 7 58 495 2KD-3 7 64 745

I 51 6F·2 4 58 185 GT-550 1 69 475 2K-Unra 7 70 845

I 312B-3 5 58 28 5C-550 6 69 25 2K-4 7 70 795

I 312B-4 6 58 185 Hcrflrs SR-150 1 62 350 2KD-4 7 70 795

I 305-1 7 58 1560 SX-117 3 62 380 Tmpo 1 1 71 298

I 30L-1 7 58 520 PS-150 4 62 100 AClOne 4 71 99

I KWM-2 1 60 11 50 SX·122 3 63 295 Johnsn va liant 2 56 440

312B·5 8 60 350 HT-44 2 63 380 Rnger II 2 61 360

I 325-3 2 62 750 HT-45 7 63 500 Nation l NCX3 1 63 369

I 755-3 3 62 680 5 R-160 1 63 395 NCXA 4,5 63 120

I Dentm Ml A2500 7 77 800 5 X-146 3 65 250 HR0 500 3 65 1295

I Cllp'on-l 7 78 600 HT-4S 2 65 295 NCX5 1 67 549

I GlA1000 7 78 379 SR-400 1 65 800 NCXSOO 1 69 425
,

I Drake TR·3 1 63 550 Ps-500A 4 65 120 AC-SOO 4 69 99

AC·3 4 63 80 5R-2000 1 65 1095 5 Band SBE·33 1 63 390Engnrs

I AV·' 8,5 63 80 P5-2DOO 4 65 450 SBE-34 1 65 395

I R-4 3 65 380 HA-20 9 65 200 SBE-36 1 72 895

T-4X 2 65 400 FPM-300 1 72 595 5 1gnl1 CX7A 1 71 2195

AC-4 4 65 100 FPM·300111 1 74 625 Swan SW-120 1 61 275

MS-4 5 65 20 H-Iund HQ-H O 3 57 239 SW-240 1 63 320

L·4 7 67 825 HQ-180 3 60 429 SW-l17 4 63 95

R-4B 3 68 430 5-200 5 60 20 360 1 64 395

I T-4XB 2 68 449 HX·500 2 60 695 117XC 4,5 65 95

I L-4B 7 58 825 HQ-1 4SX 3 61 269 Mark II 7 67 630

I TR-4C 1 72 600 HX·50 2 61 400 500-e 1 58 520

I R-4C 3 73 500 Heath HX·20 2 62 200
27Q-.B 1 70 499

Cygnet

T-4XC 2 73 530 HR·20 3 62 135 5DO-eX 1 70 585

I ETO Alpha n 7 72 1795 SB-2OO 7 64 220 7DO-eX 1 73 570

I Alpha 78 7 78 2400 HW·12A 1 66 100 3SQ-.A 1 77 600

Galaxy ' 00 1 63 300 HP-23A 4 67 54 WRL Duo- 1 65 160Bander

I G300D 4 63 120 SB-101 1 67 360 AC384A 4 65 90

L III 1 64 350 5 B-600 5 67 18 Duo- 1 69 170Bndr II
,

information. Drake. however, cautions
tha t some parts are getting very scarce.
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It may be less difficult to "make a rig
operate properly" than it is 10 "restore 10

like-new." The latter can enhance the
va lue of a rig 10 a collector. National.



Year Conversion
Year Conversion

BIOELECTRIFIER'~IFactor Factor
EXPERIMENTAL MICRO-CURRENT SUPPLY

1950 0.163 1974 0.322 No.. FUlLY ASSEMBLED with batter;"a and
FINE SILVER (nol sllli n ieu ateel) eled-rodn

1951 0.1 76 1975 0.349 $ 89 .50 +$2.50 SkU
Bew a re of IMITATIONS!

1952 0.179 1976 0.368 ALSO..•

1953
COLLOIDAL SiLVER GENE RATORS

0.180 1977 0.392 :UPPERS. S1LVEX ELECTRODES. Sr lill - l."lr.'I • •~.

I
s e n d SASE fo r inform.ation

1954 0.181 1978 0.419 On the WEB: ..........i n fo('om .eom / -u.omU/

I 1955 0.181 1979 i
T. ore-r........ (:H~CC or Jlo/lln OR1J~R. 10:

0 .459
THOMAS MIllER. WA8YKN

! 1956 0.184 1980 0.511 I 3 14 South 9th Street
Richmon d. IN 4737-1

1957 0.189 1981 0.559 Voieetp.o: (?${o) 1lfl2-3500 thomileihfocom.eom

1958 0.195 1982 0.593 I
I 1959 0.196 1983 0.618

I 1960 0.200 1984 0.645

I 1961 0.202 1985 0.667
Is Your Shack Grounded?

I I1962 0.203 1986 0.680

! 1963 0.207 1987 0.705 I , Ground It
-

I 1964 0.209 1988 0.734 I ~-",.._f~holj .

I 0.212
__0/111"

1965 1989 0.769 '•.',,- :;fJ..
I

SoIldll0

1966 0.218 1990 0.811 C"O~' -: -{ - -

I 1967 0.225 1991 0.845
Solid eo- Sun · 5r" it>less 51",,1 H.rd...,. • GrourtdirtfJ
5rud E~,., 6 InCM S • Grourtd 1111 01 your equlptM'flr
cIl.ss'-s ·s ro II sing le ""nil ground i" """ ""sy ;"5r" ls.Il0".

1968 0.234 1992 0 .870 t". $t4.95 3". $19.95 4 " $35.95
SS.OO S&H + $2,00 Per Each Adddion. 1Bun

1969 0.244 1993 0.896 /' ~.~.,. leng",S

Flexiblfl Rope Wire Sirsps
.-...,.,.,,.,

1970 0.256 1994 0.919 wlTerm;"al Ends, All Solid Copper $2.50 per ft.
55.oo 5&H

1971 0.267 1995 0.945 [ Price Inc/"d&s CT " NYSaito. Tili I......,.... J. Martin Systems90' ''·'"
1972 0.275 1996 0.973 35 H'1I10P Ave . o..pl. 7 ,S t. mlm d , Cf USA 06907

(24 ~, . oice "'4 ;11 or FAX: 203-461-8768

1973 0.293 1997 1.000 . 'S "rrp:I/WW>O._b.;r,,'-nr.c.mlr995r5 ~IY
. . ",,-, C.ll l.W~ln tor Inlemoto"".1 S " H .

Table 2. Consumer Price Index (CP/) conversion factor chart 1950 through: 1997. To
com'err from a prior Yl'a r, divide dollar amount by conversion foetor; e .g .. 1950 price of
$425 is divided by convers ion factor 0[0.163 to get 1997 dollar value of $2607. To con-
vert from the present, lIIultil,/)' dollar amount by conversion foetor; e .g.• present price of
$1995 is lIIullip/ied by conversion factor of0225 to get 1967 dollar value of~49.

. . I.Hallicrafters. Galaxy. and the others it will depend upon the make. model . GET
all suffe r from a lad , of part'; and no and condition of the individual unit. • THE
strong support organization. Heathkit There are no accurate price guides. as ATV
suffers all the more. as there is no real the market is too small-with (00 few
measure of assembly quality. The rigs examples being bought and sold . In BUGl
were all kits at one time or another and general. Collins equipment will he at My Tedl CIt hqIe< ham c;an t.-ansml lMJ adoon color and

assembled by a widely spread group-e- the top of the price heap. with Drake
......-.d _tram.... <;.iIn...... doio . jonI*.broadCast. to of...-
hems. nlun. bo-cost .-.d....,., Uses en)' TV$8l 1O I'lll:llM.

some with good construction and sol- next. The others will follow depending add 00.- TC70-1 0 I.... _II 420-450 wt! T.....K.iYer. and
a l"llenna· noDCherradlos. SeeAARlHlkl ldbooll pagoe 12."6.

dering skills and others without. upon the specific model. iHAMS: Ad tor our "...fO pg Arv C.t.log.
we haw l a'" d:>0001llXll'Wlff8f5.~.mlr1 ant......

Value examples Old va lue
emos, fife. ,."the 70, 33. ZJ iI/I'Id 3cm ATV ham b.tnds

• . , --
• " • • • ..

What can you expect 10 pay for a The original selling price for new -. • -. • • •

vintage piece of ham equipment? We ll . equipment is generally an indicator of
, •
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Where to find vintage equipment

Vintage ham gear can be found at
most hamfests , listed in the famous "yel
low sheets," beard about on swap nets,
and listed in a dozen locations on the
Internet. Generally, you will find prices
10 be the lowest when dealing directly
with an owner, locally-where no ship
ping is involved. Equipment from deal
ers will be the most expensive. However,
the rigs arc usually checked out prior to

sale and repairs made where necessary.
The following commcrciaVscmi-com
mcrcial sources can be contacted by mail
or Lelephone, or foun d on the Internet:

Joel Th urte ll
The Radio Finder
975 Arthur
Plymouth MI 48170
(313) 454-4666
Iwww.radiofinder.com]

Note: This list is not meant to be ex
haustive in nature. If you know of suit
able additions, contact me at: IW2BLC
@bigfool.com ] or mail me a letter. Are
you interested in these older rigs and
want more information? Watch for
more articles about individual rigs
coming in the future . fa

Radio Recyclers
7730 W. National Avenue
West Alli s WI 53214
(4 14) 771 -7121
Iwww.execpc.coms-radiorec/]

digital accuracy, etc. If it had been
available in 1960, the l000MP would
have cost $6(X), considerably less than
the Collins example shown earlier in
this article . You ge t a lot of radio for
the money today, when you compare
the capabilities of today's equipment
to what you got for the same value
back in the vintage days. However,
this statement is in no way meant to
take away from the pleasure of owning
and using vintage equipment.

Chri s Seig Surplus
P,O, Box 123
Hill sboro NH 03244
(603) 464-5625
[www.conknet.com/pie xx/pie xx/

picxx. htm]

HARD TO fiND PARTS

DKiIlAi. fl'!EOUlNCY MUDOIITF<lf_......... ....
TK·I (Mwd ond T..-d)$I'" Il5

• AI' Po_ TnI..-.
• Bo • OIl Hf T.-';'~~"__,•
• ClIIp~ • _ ATC
._ I ...._~· Ur ll ,'I*1lco
• AfICO'VflAGIIl T_ C___
W. eM eot .,... ........, "'YRf_
e.tl ..lor~·_"_~

Setting a fair price

There is a formula for setting a fair
value on a piece of vintage ham equip
ment, which goes something like this :
The selling price is the amount of
money the seller of the fine top-quality
vintage rig agrees to accept from the
purchaser of the same broken-down
worn-out radio.

SI6 in 1965. It retained about 10% of
its value .

A Drake TR-3 with matching speaker,
remote VFO/speaker, and power supply,
listed in like-new condition, sold for
5285. Its cost new in 1963 was $710.
In 1963 dollars, the T R-3's used value
is 559. It retained Jess than 10 percent
of its origi na l value.

There are loads of examples of rigs
and prices to compare . Some , such as
the Collins S-line and KWM-2 series
were in production for many years .
Values vary widely over the en tire
production run. Other rigs, such as the
National NC X-3 and Heathkit HW
100 transceivers, will never bring top
dollar. They do, however, offer an in
expens ive entry into the world of boa t
anchors. I often see these low-end boat
anchors selling for under $ 100, In

ncar- or fully-operable condition.

The Yaesu I<XXJMP lists for about
S3000 and is considered by many to be
a good example of stare-of-the-an
equipment. The ICXX>MP includes a
power supply, automatic antenna
tuner, DSP, ex tra filters, memories,

Are vinta ge rigs a good deal?

CIRCLE. 99 ON R DER SERVICE CARD

2 _ ...~ (1«-148 MHZ)
ATV Down eon... ..1

(lUI or WlMl -.I Tn><d ) (M or _ """ Tesle<l)
36W .r.-335A, $79.9Ml09.95
75W . MoOIl 87SA $119 9M159.95 - ATV·3 (420-050)

• . (Go. AS • F£T)
$49,9!.'$69.95

MoOIl ATV-.4 (00::'-926)
(~' f£T)

$59 9M7995

+IO-4!iO ..tV Ampli1lert

(S$8-FM-ATV)
IOCIW' · _ KEB 87. $159.96

,>OW,
,>OW,,,,,,W)
(UOW)
lJOOW)
lJOOW)
lJOOW)
lJOOW)

'''''''''n_
_ __ _ I1.5· . l r . l r).$2.lID

CHlH~ 8p' "" (I " r • M'\ s:z,o. lID
~-'-"I .....~ ........_ ••
~ I _ l Yll 20M.-'ll(N or l6OU

LINEAR AMPLIFIER S
HF ....... _

PC _ ond ......-~ .. lor~ • •.-._in
..-.-.. .."Ii t ....__ lftIi.......- ,
A:-'7I"ltl
A:-''779l.
AN 761

"""''''AN 75lI
AUI)",,.
~'N

"""

The Consumer Price Index (Ta ble 2)
is the official means of comparing
what the current dolla r buys , with the
dollars of past years. For example,
today's ( 1997) $)(XX) has the same
purchasing strength as did $ 163 in
1950. To place this into perspective, a
really good job of the same year paid
about $5000 annually. Sec the table for
the factors to he used when converting
1997 dollars to other years from 1950
to present.

Now let's look again at that Collins
station. It cost $ 1440 new in 1960 and
sold for 52500 in 1997. Us ing the CPI
chart, we find that in 1960 dollars thi s
used rig is worth 5500; it retained
about 33% of its original va lue. How
did the WRL DuoBander fare ? Well,
its selling price of $75 was the same as
28 73 Amareur Radio Today' July 1998
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its value today. Collins equipment sold
for the most money then. and it still
does today. WRL (World Radio Labs)
sold for the least and a lso still does.
The last WRL DuoBander I saw was
sold for $75 at a hamfest- and it was
on the air the night it was bought. Its
price new was only 5 160. Hmmm !

In late 1997 I saw a Co llins KWM-2,
wi th the match ing speaker/console and
AC power supply, se ll for over 52500.
The equipment was described as being
in perfect condition. The original cost
of this combination was $ 1140. That's
nearly $ 1400 more than it sold for
new, rig ht? Wrong! To look at true val
ues we must compare dollars today
with the dollars from years past.



Home-Brew RF Ammeter
for the Shack
Anotherfun project from W4U D.

J, Frank Brumbaugh W4WD
c/o Oefendini

P,O, Box 30
Sa linas P R 00751 -0030

N
o w you c an sim plify tuning
up. save the cost of an SWR
meter, and still he assured of

send ing max imum possible RF to yo ur
antenna- ami know that your SWR is
as low as possible. Three f;ll..'ls prove
this statement :

• When ma ximum forward RF cur
rent is deli vered to your antenna. this
is the most your rig will put c ut.

• When max im um forward po we r is
deli vered 10 your antenna , re fle cted
power and S\VR are at the minim um
possible .

• The above two facts arc recipro
cals of each other. As forward power
increases. re flec ted power decreases
sim ulta ne o us ly.

A little history

Forty and more years age . before the
SW R meta was invented at Collins
Radio . hams used R F ammeters in
their feeders 10 indicate maximum cur
re nt, and there fore maxim um power. to
their antennas. These meters were in
stalled between the transmitter output
and the feeders in the shack. Many

hams used two am meters , one in each
wire of the ir 600 Q ope n wire feeders
(there wasn' t any coa x in those days, ei
ther). No separate antenna tuners were
used because transmi tters used either an
adj ustable link output or, more recently,
a pi network between the linal tube(s)
and the feeders. This essentially accom
plishcd the purpose for which we usc an
tcnna tuners today, because the output
stage of our tra nsceivers is broadbandcd
and not tu nable . Rigs were tuned fo r
maximum RF current in the feeders. and
we worked the world,

T he SWR mei er

The S\\'R meter is a wonderfu l de
vice in the se days of so lid state 50 0
ou tput transce ivers. Used between the
transceiver and the antenna tuner, it a l
lows mo nitori ng forward a nd refl ected
power while adj ust ing the anten na
tu ner for a conj ugate match and the
lowest SW R presented to the trans
cciver. on e ither a sing le switc hed
meter, o r two separate meters. A cross
need le meter is two meters combined
in the same case .

Many hams build thc ir own SWR
mete rs beca use commercial units arc
rather ex pensive. Ho we ver, the bui lder
needs to take great care to ass ure sy m
metry a nd short leads- and the layout
must he preci se, too , At least one
meter is required . and meters today
can be very ex pensive .

:\1}' solu tion

A properly-used RF ammete r can
eas ily substitute for an SW R meter.
but they a rc ex tre me ly rare a nd very
e xpe nsive , even in the surp lus market.
Addit ionally. RF am meters arc in
tended for use in lo w impedance lines,
such as 50 Q coa x. However. a n RF
am meter p laced between the trans
ceiver a nd antenna tu ner. where the
SWR me ter is norma lly ins ta lled. docs
not prov ide accurate information ! Tun
ers can do all kinds of wei rd things to
indications on RF ammeters in this lo
c at io n, none of which hear any resem
blance to what is going on in the real
world. No, the only correct place fo r
an RF am mete r to ind ica te accurate
power is at the output of the antenna
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J 1, J2 Coax connectors, builder's
choice

cr. C2 0.01 J.lF ceramic disc

D1 Germanium diode, 1N34,
1N60, 1N270, etc,

Coruinued on page 49

A. You dOIl 'T. BUI it 's easier 10 watch
one meter Than two, or 10 have 10

switch olle meter back and forth . See
also : Final thought"

Ml 590 IJ.A surplus 3-112" meter

R1 50 kH potentiometer

T 1 40 turns AWG,28 magnet
wire on T37·6 toroid
(yellow)

Q. Will it work between my 100 W
transceiver and my amplifie r'!

A.! don't know. But )'0 /1 really lI"ant
to know the maximum power to your an
tenna, nor the drive to the grids or cath
odes of),our amplifier. Think about it.

Parts List

Q. I usua lly operate at less than one
watt output. Will this unit work at mil
liwatt levels?

A. Yes , Depending IIPOll how low in
power )'011 8 0 , you may need to in
crease the number of turns Oil TI sec
ondarv. or make the primary one or

Q. Can this meter be ca li brated to in
d icate output power?

A . Yes, 0\'l'T the range of power )'0 11

normally lise, but not if you operate at
/ ()() mlY olle dav and /500 \V the next.
Be reasonable , Set R6 with the needle
(If peak at the maximum 1>01\'er you
want to indicate with the needle
slightly tess than [ut! scale' , and mark
this power. Reduce power until The
needle at peak (I t the lowest po wer )'01/

I\ 'atlt to indicate is a hit above ';.eTO .
Then calibrate The meter 1lI whatever

intermediate levels yo" wish, always
tuning for The peak O il the meter at
each power level ,

Table I . All pans (Ire f rom (ll/rhor :{ jUllk
box " See text fo r discussion on choice of
parts values.

FROM
OUTPUT

OF
ANTENNA

TUNER

J2

Dl

Some comments

Any q uest ions?

Q . Why do I need this when I er
ready have an SWR meter?

There is nothing sacred about the val
ues of the parts given in Table 1. This is
primarily ujunk box project and the val
ues shown are those I used from my junk
box. Different toroids could be used, and
the number of turns in the secondary of
TI can differ, depending upon whether
you operate QRP. 3..<; I do. or have a men
stcr amplifier in your attic. The meter,
also, can be anythi ng from 50 IlA (0 a
few milliamps, depending upon your RF
power leve l" High-power stations should
use either a IN270 or l N4 148 for 0 1,
and really high-power stations may want
to use two diodes in series , as well a
larger toroid.

There is nothing special about the cir
cuit and it is not original with me. In
fact. it is about the same as the forward
power portion of many SWR meters. All
I did was to put it in the proper place so
it could do what I intended it to do-re
place SWR meters. Because of where it
is located. and the reciprocity of forward
\'s . reflected power, it is no longer ncces
sury to measure the latter. SWR will al
wop be minimum when the meter
indicates the highest forward current
peak and is delivering the highest power
to the antenna.

R1

n

C1

C2

J1

TO
ANTENNA

Fig . I . Schematicfor the home-brew RF ammeter.

T he accura te home-brew RF
ammeter

tuner. The refore. what is needed is an
analog of an RF wattmeter which is
not restricted by the impedance in its
measurement location.

The circuit o f this uni t is illustrated
in Fi~ . 1. It is far simpler than the must
hare-bones SWR meier ye t it del ive rs
accurate results. and is much less ex
pensive and easier to construct than an
SWR meter.

Toroid trunsfo rmcr T f co nsists of 40
turns on a T37-6 toroid. with the pri
mary "windi ng" a single pass through
the core. RF c urrent Fl owing through
the single wire primary ofT I feeds di
rectly through the feeders to the antenna.
This current llow induces a vohaec ine
the secondary winding of TI, which is
rectified by 0 1. filtered by C I, and ap
plied :lLTOSS the meter 1\.1 1and sensitivity
control R I. R I is required to keep the
meter needle on scale al various power
levels and on different bands. The higher
the current in the feeders and [he primal):
of T I the greater the voltage across the• 0

secondary ....-i ndi ng. Wbcn peak CUITCnt
is indicated-when no more power can
he gotten from the transceiver-when
the needle won' t go any higher at your
current power level. the antenna tuner
is properl y adj usted and the SWR is at
its minimum. (Refer to the three facts
quoted in the fi rst parugraph.)
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73 Review
Number 3J on your F~d""clc card

A Look At Pasokon's
3.1 SSTV System

Today's slow-scan gets better and easier.

Michael J . Geie r K1BUM
cia 73 Magazine
70 Route 202 North
Peterborough NH 03458

the program until you went back to
"normal" mode. in which the image
showed up postcard-sized.

In all fairness . this wasn 't the
Pasokc n's fault. The display standard
at the time was YGA. which left no
room for anything on the screen when

Pasokon TV

mm1.
mEl I
Iillmll
I S ~ oH I I ,1 S I I

-1:llmII_
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1iIIm_
I UO" I IIl:III
IDImI D:II
Imlll IilZIII
IiCIDiii.lil:iiii,
1"'· 1....

For starters. this new vcrsron docs
away with what was perhaps the only
annoyi ng feature of the old one. Previ 
ously. you had to press a "full screen"
button in order to see an image in full
screen mode . Once you did tha t, you
lost access to the buttons controlli ng

SSTY (slow-scan television) has he
come increasingly popular on the

HF bands in the past few years . due to
a couple of factors: the personal com
puter. and the advent of affordable
hardware and software to tum it to
SSTV use. Also. the graphical nature
of the Interne t has piqued interest in
image transmission. and what cou ld he
more fun than doi ng it over the ai r'?

A major pioneer in this field has
been John Langner WR20 SZ. inven
tor of the popu lar Pasokon computer
based SSTV system. and proprietor of
Absolute Value Systems. There arc
lois of Pasokon stations on the air, and
there are sure to be plenty more of
them. especially since the release of
the latest gene rat ion of Pnsokcn soft
ware . with its powerfu l new features
and low-cost interface options.

The Pasokon setup is one of the
most comple te available. Unlike some
others. this one covers virtually all of
the SSTV modes. and the re are qu ite a
few ! To his credit. John has been in
corpcmting new ones as they 've come
along. In addi tion . the Pasokon soft
ware has enjoyed period ic upgrades.
with new capabilities. The newest ver
sion. 3.1, is quire a lcup forward .
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• Contcst assist. There 's a nifty con
te st logger here , opt imized for SSTV
contesting. This one puts the sender's
call. your ca ll, and a serial numher
right on the image ! Clever.

.. SSTV repeater. Th is option lets
you use your stat ion as a repeater for
pictu res, so two stat ions who can' t
hear each other can still communicate .
I have n ' t actually tried it , hut it seems
like a good idea, as long as yo u have a
pretty heavy-du ty transmitter and power
supply {which I don 't).

.. Automatic image save and load.
Th is one lets you assign certa in images
to be automatically saved when you quit
the program, and automatically loaded
back up the ne xt time you restart. It' s
very handy for pictures you use all the
time, such as your CQ shot. shac k

shot. etc.
• Ne w modes. There are some new

ones out the re . suc h as Wruasc 120 and
180, Scottie OX, and 480-line . hi-res
mode . Version 3. 1 covers 'em a ll.

• Color printer support. With the in
creasing populari ty of color inkjet
pri nters , the ability to print out some of
your SSTV images is very appealing .
You should have no trouble doing so .
In fac t, eve n the gamma (intensi ty
c urve ) is adj ustable, so you can fine
tunc things unt il your printouts match
your scree n.

• Full 32·b it. The old versions 'vere
l fi-bi t applications. What does that
mean'! Well . they'd run on 286 ma
c hines. but they were less powerful
and slower than they wou ld have been
if they were full 32-bit apps. The new
one uses the full 32 bits of the 386
and-up architecture. T he on ly tradeoff
is that it won ' t ru n on a 286 . Given the
antique status of that processor these
days. it' s not much of a loss.

.. O n-line help. This program has a
very complete on-line help system.
Not sure w hat a button docs, or eve n
how to set up yo ur hardware inter
rupts? The answers arc just a cl ick
away. I was impressed at the case with
which I found answers to my questions.
I've seen ple nty of software from big
companies which d idn' t come close in
this departmen t.

.. Menu options. In the old versions,
various se tup paramete rs cou ld be

I·MMPIImI·HKLI
1-J,r.II_ pcxlIJ:E9
1_Tf.AIDJ1l 11:1!!!!!1

gCI ,.... ill de pend a great deal on your
video card.

• Bu ilt-in pain t program. Yup. you
can paint on images without even lea v
ing the Pasokon program! That can be
a lo t of fun when relaying pictures
hack and forth ; yo u can add your own

comments . yo ur call. or some drawing
to what 's already there .

• Support for more fi le types. Images
can be saved and loaded in just abou t
all o f the common ti le formats. includ
ing lPEG.

• T humbnail images. Whcn you go
to open an image file . you get a nice
litt le postage-stamp-size picture next
to the name. Espec ially given (he

eight-charac ter name limitat ion in
DOS, that' s very handy whe n you ha ve
lots of pictures and aren' t sure ,v'hat

each fi le contains.

11 4 11.. . , ree

.: ' AlTI'O SIIUE

~
~

PIfTVtl8101 . TGII ' 1fTVIIlJlol . T GA ' K1'\Jtl8lo3 . TGA
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~
• •;.\ -.-.

Photo D . Thumbnai l images ill fife selector.
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a full-sized image was show n. On
todny's computers . it's now possible to
sec an entire 6-10 x ~80 image and still
have room for buttons and controls.
thanks to the availability of 800 x 6(X)

resolution. It's a pleasure not to have 10

switch hack and forth between modes. If
you have only a Mil x 480 screen.
though . the old way ca n still he used .

T here arc numerous addit ions 10 3. 1.
so le t's ta ke a 1001.: at a fe w of the more
important ones:

• Higher image resolution. Images
arc now saved as 6-J.() \: 480. rather than
320 x 240. That's four times the image
detail! In the- old version. even full
screen images were really 120 x 2.«).

• Mere color depth. The old 32.768
co lors have given way to 16 milli on.
O f course . as with the 800 x 600
screen resolution . what you' ll ac tually

""""'" ,
"'"{o_",- Ir;!)----'--_..........-......'''''
~~,:: lfl' ~m!~•••••.. .. .~ .. .~ .~ .~ ...~,~ ....
Photo B . Typim f SSTV image received.
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CI Rc a: J6 O~ I(EADER SERVICE CARD

Size,hown: [5-1<" . 11 'I,'

Put the weather
on your wall

The weather Pictuni'''' IS an eye-popping new
wall unit that continuously displays all the vital
weather data you have selected. without hal'in~

til press II singk-button. Big red numeralsare easy
10 reed from across the rllom, day cr night.Avail
able in two sizes. in brushed aluminum or elegant
solid leak frame. The separate emtrol unit pro
",ides detaill'tl data-more than enough to satisfy
even the most dedicated weetber butT.
Purchase the Weather Picture together WIth the
incomparable ULl'IMETERIil Weather Station,
starting utunder $400. Or add it to your exis ting
UL:TIMETER System for less than $170. It's easy
to add programmable display modules to The
Weather Picture now or hiler as needed.
f-or complete details, call toll-free, fax, or write us.
OrvisitourWebSite to seeandtry our L"LTL\1ETER
Systems. "The best" says Weatherltillch maga-

';O, (5n6)·1_800_USA_PEET
or 732.531-461 5 FAX: 732-517·06fi9

WWW.kQlbros.com
(,PEEl' 8 OS CO;\-IPANY

130R-8077 Doris A, e.. Ckean. NJ 077 J2

NEWfor ham radio operators!

Scmmhlin~ ;\ cws
~79S S. Florfda .w c., # Jl)S

Lakeland , FL ~BS IJ

941·646-256~-. www.scrnmblinuncws.cum

Pay T V and Satelli te Descrambling 1999 has
late st cable, wireless and sa tell ite fixes for most
systems. Includes schematics. bullet b jockcrs,
cubes. etc. Only $ 16.95 . Complete Pay TV and
Satellite Descrambling series VoL }-9, Only
$39.95. Hacking satell ite TV video (VHS), Only
$39.95. Subscription to Scrambling News with web,
Only $34. 95 , Our Best Deal is everything here
for onl $99.95 . Shipping inc luded. Free catalo .-

you 'll find the Pasokon TV a worth
while purchase, no matter which ver
sion you choose . 1 love my Pasokon
TV Classic . Now, if they only had a
Mac version ...

For further information, contact Ab
solute Value Systems , 115 Stedman St.
#E, Chelmsford MA 01824-1823; te le
phone (508) 250-0611. fa

Conclusion

This new edition of the Pasokon TV
software is quite an achievement.
There 's really nothing to complain
about. It's very full-featured, it's easy
to set up and usc, and it works great!
SSTVers are quite active on 14 .230
and 14.233, just ahout any time the
propagation is running. Check out the
action on Saturday afternoons.

Absolute Value Systems offers top
notch SSTV systems at very reason
able prices. If you like SSTV or ever
wanted to see what it was all about,

interface doesn't offer the image qual
ity of the fancier unit, but it's not had!
You lose the audio filter, of course, and
the crystal oscillator. Still, the price is
right, and you can use it with computers
that don't have an ISA slot, such as
laptops . Naturally, it docs tic up a serial
port. Just think, though ... you're in the
woods with a mini-rig, your laptop, and
Pasokon TV Lite, and you have a camp
site SSTV station! Sounds like fun to 1--------------
me!

EZ SSTV is a stripped-down demo
version of Pasokon TV Lite, and it
uses the same type of interface. Many
of the modes are removed, and file
saving options are limited. Here's the
good part, though: it 's free , and you
can download it off the Internet at
[http://www.ultranet.comJ-sstv/ezsstv.
html] . How can you beat that? Once
you know yo u like it, you can move up
to Lite and not have to rewire anything!

Please note: In all versions, there is
no digitizer. Getting pictures into your
computer is still up to you, as it is with
most computer-based systems. These
days , though, good digitizers are get
ting pretty inexpensive, making com
puter SSTV more and more attractive .
And, Pasokon TV 3.1 includes a but
ton for activating a digitizer, so you
don 't even have to quit the program to
snap a picture. Of course, if you have a
digital camera, you don't need a digitizer
at all! Just transfer the picture files onto
your hard drive, and they should load
right up, thanks to the Pasokon's support
of the common file formats .

Also, SSTV is very sensitive to timing,
so it can't be run under Windows. You'
must have DOS to use the Pasokon T V.

Three ways to go

adjusted only by editing the configura
tion file with a text editor. It was pow
erful, but it sure wasn't friendly.
Especially to beginners , the whole
process could be intimidating. Version
3.1 puts most of this stuff into simple
menu options that should be easy for
everyone.

There are three vananons on the
Pasokon theme. The first, Pasokon Clas
sic, uses the standard Pasokon interface
board. This board costs $200 and fits in
an ISA slot While the most expensive
route, it's also the highest-quality option.
The board has an audio filter for digging
out the weak ones. It also offers the most
accurate demodulation, for the best pic
tures. Its onhoard crystal oscillator of
fers precise timing, and it has a relay
for PIT and transmit audio switching.
It's the classy way to go.

Recognizing that there are some
very low-cost SSTV systems out there,
AVS has wisely chosen to offer its own
version. Pasokon Lite costs only $30,
and it works with many of the low
cost, serial-port interfaces available
from other manufacturers, such as EZ
SSTV Vsn 2, GSH-PC, IV Fax, PC
SSTV, and others. While AVS doesn't
offer its own interface, the new soft
ware docs corne with an on-line sche
matic for making your own! (See , I
told you that the on-line help was com
plete!) It only takes a few parts, and
evcn the Radio Shack catalog numbers
are included. Plus, there arc hard cop
ies of two marc simple interfaces you
can put together.

So, what do you give up hy using
Lite instead of Classic'! The simple

----,:M----...---~i- IIIll Iillll••••••••....- .~, .. , .. , ..... , ... " . .. ..
Photo E. 3D picture for viewing with red!
blue glasses ,



Take the Jekyll and Hyde Test
Which shack is yours?

Ronald Lumachi W2COM
73 Bay 26th Street

Brookl yn NY 11214·3905
[W2COM@juno.com]

A
firs t-lime visitor to the home

or a radio amateur most assur
elilv would he overwhe lmed-

by the array of eq uipme nt and the lay-
o ut complexi ty o f the ham shack
shown in Photo A. . When that visitor
invariably ra ises q uestions about the
theory of its operatio n. the princi ples
of const ructio n. and how a ll that he
sees actually came about. the inevi
table response from the amateur is that
it had very humble beginnings .

During the discussion. the amateur
may describe how. in some mystica 1.
hclter- skcltcr. topsy-turvy manner. the
shac k evolved into his private re treat.
fille d to overflowing with rad io gear.
Howe ver. the ham is q uic k 10 defe nd
his crcution. and boasts that he is
proud to have a comfortable place of
his ow n and a personali zed space for a
hook to hang his headphones on. He
describes it as a horne awuy from
home- a very private enclave .

O n the other ex treme. his be tter half
laments the c ho ice of th is hobby he
cause it keeps him from the timely
comp le-tion of his chores and at the
snmc tim e encourag es what appl.'ars
to he jus t mindle-ss chatter. From the
amateur 's poi nt o f view. tho ugh. both
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he and the stat ion perform a vital func
tion that is genera lly not full y under

stood. They participate in emergency
communications exercises and generate
awards ami QSLs that emblazon the
walls. Thi s i'i all the result of his com
mitment to the hobby and to the quality
o f the big-gun sig na l he cons iste ntly
rad iates,

U nfortunately. in most instances the
differences of o pinion between the
spouses usually remain irreconcilable
un less the non-ham can he convinced
to get a ticket. But of course that results
in other prohlerns (two objects cannot
occupy the same space .. .). Needless 10

say. that 's a story we ll beyond thc scope
of this di sc ussion.

Fortunately, the visitor. after some
persuasive arm twi sting . may rcluc
ta mly concede that there is perhaps
some log ic to the sce ne and that the
space offers so me degree of comfo rt
and ut ility. Yet. even to his un tuto red
eye . a nd the fact that he 's still not
IOOlff convinced. the shad remains
the classi c example of organized
chaos !

In a ll fai rness to the a mateur rad io
community , this is admitted ly an e x
a m ple of radio shad design in the

ex treme . For balance in this prese nta
tion. I has ten to men tion that there are
many radio shacks (sec Photo H>that.
in addition to bei ng state-of-the-art
equipped, arc thoughtfull y planned,
an fu lly constructed . tastefully fur
nished. and fast idiously maintained,
The y combine those appe aling at
tr ibu tes in a dig ni lied. qu iet and re
served manner that showcases eve ry
aspec t of the hobby,

For example . components arc se
leered for their compactness and
powe r. i.c.. sma ll si/ e . big signal.
Eq uipme nt is purchased in matc hed
sets and grouped on the desk top for
eye appeal :.JnJ ease of operation,
There is a consc ientious effort to keep
the station area clutter-free and tunc
tional . This effort incorporates both
form and function in a ho moge neous
composite of strateg ies to create the
ultimate rad io room , With a ll that
work. skill. and effort utili zed to create
th is space. the term radio shack in thi s
instance just docs nOI seem an appro
priate desc riptive term for so elegant
an e ntity.

In either of these I V.'O extreme ex
am ples of the rad io amate ur's inner
sanctum. the experie nce will have an



eq ual and lasting impact o n any visitor
who happens along. The recollections of
the visit will he both a vi vid and awe-in
spiring experience . However. no self-rc
specting ham will say with any degree of
conviction that the neater shack: will
produce better on-the-air results .

It doesn ' t necessarily fo llow that
simply because it's more aes thetically
pleasing it wi ll do a better job on the
air. As a matter o f fac t. there are stories
about super big g un sig nals that emu
nate from statio ns that indeed re
sem ble the c lassic mo vie labo ratory of
Dr. Frankenstein. Whatever the case.
it's safe to assume that there will al
ways be examples of Jekyll -and-Hyde
radio shacks j us t as long as there arc
rad io amateurs.

Where does the sto ry begin?

Photo ,t . An OI'en'iell' of tile Mr. Hyde station . No te tile j umble ofcoax cables II'aI'inX the
shuck: ria drilled holes in the window jamb. S itt ing behind the Droke TR -4 (lo wer It}! ) is
a 1II00uter ci rca · / 9()2 power supply f or the 8/3 amplifier (three- tube] resting with 11/1

cover o n TOp of the .w ppl)". A mint 75A4 and a ll FT-UXXJD arc nested 0 111' above the other
in the left-hand corner of the room. 0 11 the bench to the right is a 4-/ lXNJA deck: being re
workedfor 160 m . The 8& U" 850A tank circuit can be seen amo"X.{t the j unk /,i1e. A modified
10-160 m H.{ W ;.5 visible in the f oreground a waiting ins tallation ill an RF deck equipped
with a pair oj8877.1'. The Drake AC-4 power .I//PI,l)" (center front ) has til(' (01) COI'I'I" Tl'IIIOI'l'Cl
and is awaiting the arrival of replacement filter capacitors for the flV doubler circuit.

In po int of fact, ma ny amateurs of
ten beg in thei r radio careers on a sma ll
tab le in an obscure corner o f a room or
attic. Others are relegated to the base
ment area, where more often than not it
is dark and drafty. An extension cord. a
lengt h of p lywood (or old door) fi ned
across a couple of mi lk c rates. and a
battered foldi ng chair combine 10 form
the embryo of the wannabe ham shack.

With in a short time . some basic
pieces of test gear, a hand key, a sma ll
tran sce iver, se veral ed itions of refer
ence/s tud y material. a nd a ra t's nest o f
wi re begi n to crowd the work area. An
extension to the tab le is added 10 make
some room. A flu oresce nt fix tu re dan
g ling by a length of c hain is ins talled
and a n e lec trical o utlet is sp liced into
an exist ing line a nd brough t over to the
area. In most cases it is tapped off a cir
cuit from some other part o f the house.
You'l l li nd out soon enough when hal f
the lights and me TV go dead (and the
screaming starts) as a resu lt o f one of
your projects sha n -c irc uiting.

But life goes on! The room co nti n
ues its erratic growth pattern as skill ,
experience. and equipment accumu
late . As j unk box inventory expands.
space is util ized by pil ing boxes
agai ns t the walls and under ta bles.
Eq uipment o n tables and in boxes juts
out in all direc tions and begi ns to rc
semble the hoard game Scra bhle'" in a
well-advanced stage of serio us play.

Only when good sense prevails wi ll
a contract go out to an electrician for a
220 VAC line . That move would be
moti vated by the com pletion of a
new ly home-brewed linear. The build
ing of that piece of equ ipme nt is a
story in itsel f.

Parts fo r that projec t were gathered
piecemea l from a num ber of ham fest
vrsns.

Others were acquired by some seri
ous on-the-air and Internet horsctrading.
The pole pig transformer, fo r ex ample
(which oozed transformer oil for years),
was too large for any e nclosure and re l
egated to a spot under the table.

It was connected to the primary via a
length of three-conductor wire sa l
vaged from an electric clothe s dryer
ready for the junk heap.

Con nections to the power supply
recti f iers were mude usi ng high-volt
age wi re stru ng o ut to the powe r sup
ply chassi s sitti ng on thc she lf above.
It was decided 10 use four 3B28s in a
ful l-wave bridge because the tuhcs and

the three fi lame nt transformers were
pu rchased from a tailgnte r d in cheap.

Two j unker 501/ bargain c hassis,
twice as large as needed. were used 10

mount the po wer supply a nd RF deck
components . T hat tailgater was elated
to sec those cl unkers go. Time passed,
and after a se ries of mishaps, including
poor so lder jo ints. reversed di ode po
larity. and an endless number of ad
j ustme nts. the legal limit statio n
fi nall y got o n the air-with no
pipsqueak sig nal. T he project looked
like he ll and components and w ires
were e verywhere. but no OX station
cared . It was the sig na l that mattered
and the QSOs netted in the pi leups.

The botto m line was that no one
co uld sec it except the family members
and they. for the most part. refused to
go in to tha t part o f the house pri mari ly
becau se it insulted their se nsib ilities.
So. depending o n the eye o f the he
ho lde r. this was th e classic paradox :
ls it beau ty or the beas!'! Remem ber.
ugly or not. the signa l was up there with
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Begi n by se tt ing up a proposed
space that 's not overly large . Remem
her- junk will ex pand to li t the area,
so restrict yourself from the outset.
Think carefully about the placement of
furnitu re so that the space is best uti 
lized . Generally a "Ut'-shapcd area
works we ll.

Visi t the ho me improveme nt center
and determine what's offered in as
semble -it-yourse lf furn iture , There 's a
whole array of knockdown computer
and office-type furni ture that looks
good and is relati ve ly ine xpensive.
Plan the size of the room in order to
accommodate your c hoices.

Once th is is done, it's time to think
se rious ly about your elec trical power.
Bring in a dedicated 220 VAC (#6
AWO l and a 110 VAC line (# 12
AWO ), Plan for a master disconnect
box withi n the shack. (Sec the sidebar
for it di sc ussion of th is aspect of the
projcc t.)

Don' t forget to consider a source of
heat to e nsure yo ur comfort during the
winter months. A basehoard e lec tric
healer works we ll. If possible. a n air
conditioner helps gct you through the
dog days or summer. When the walls
are open. it's a snap to insta ll addi 
tional elec trical out lets. A dup le x box
costs about 60¢ , and a receptacle adds
an addi tional 40. There 's no e xcuse no t
to have them e very couple o f feet. It's
far bette r than a twisted network of
wi res and ex tension cords.

Before the wa lls arc c losed up, bring
in the telephone lines with four-con
ductor cable. Make certai n to include
an additional tap for the computer mo
dem. The second twisted pair will ac
commodate a dedicated tel ephone if
yo u eve ntually go the lmcmct route.
While you 're at it. include a couple of
lengths of two-inch PVC to he used as
behi nd-the-wal l conduits in order to
route the coax ial cable to the outside ,
Use PVC el bows to make the tu rn both
at the inside fl oor In C'! a nd out
through the foundation . There's noth
ing more offensive to look at than four
or five lengths of 8U cable and a hunk
of ground cable strung acTOSS the wall,
lea ving the shack for the outside an
tennas through a couple of holes
drilled th rough the windovv jamb.

People say that neatness counts!

For a variety of reasons. some lucky
amateurs get a chance to build a second
shack. (Others gel it right the tirst time. )
Some get married. some change jobs and
move, others d ivorce. or some on occa
sion acqu ire a second home (and .1 need
for a sec ond station). There 's also a
group that simply fee ls it's time for a
change.

For whatever reason. a substantial
percentage of them e lect to fo llow a
different construction format, making
certain that a ll the mista kes previousfy
made were cast out and only the best
ideas incorporated in to the new plan.
The motivation to undertake this monu
mental task might have even come from
a disgrun tled spouse who. because of a
be lly ful of dust. d isorder, and disarray.
simply laid down the law.

The message was simple-Ch'(ltl up
your act. or elJe.' So if you' re starting
out with a clean slate in a new location.
and not tearing down what's already in
exi stence, it's not terribly difficult to cre
ate your own private Utopia. Keep in
mind that ne w construction is always
eas ier than renovation.

~~,

' MAIN LUG ONLY"
SIX POSITION
SUB·PANH

$':-.-

-----B

MAlNPANEl

Photo R. Ap% Ric.lj "(l/" nOT wearing {/ jacJ..:. l'l and tie ill the Dr. Jd:yll station, It 's (J}WiOIl,\"

thatorder and lI eulll/'.f.\' prevail, The uhw lll/d y necessary contputrr is sitting beside (/ newly
restored Henry 2K-3 . Bw d y visible behind the Henry is a Yae.11I fT-X.JO and lin FT· 736. To
the leJ; of the Triplett meter is the IIUlJ(t'r disconnect assembly. The meters ill /he biack: ruses
II/Ol/;/Or both household ntrrem alit! voltagev lmmediatelv behind me is a Command Tech 

nologies 2500 amplifier. all SP6 . a ll FT-990DC and a Collins [round emblem } KWM2:\ .

,....

-I •

the big boys and that's the ul timate
reward .

In that light it's perfec tly OK to be con
sidcrcd Mr. Hyde 's home away from
horne !

I
1 _

Fig. 1. Block diagram of shack: disconnect
sJ.Hem. See sidebar for details,
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Do It Righi the First Time!
It makes good sense to plan from the outset for an adequate supply of electrica l power to the ham shad . It's an

equally good idea to do it right the first time and save the inconve nience and added e xpense down the line if you fi nd
yo u' ve o utgrow n the e lec trica l capaci ty ofthe setup ... it happens all the lime as newly purchased eq uipme nt is added
to yo ur inventory. Whether you 're planni ng o n undertaki ng the project yourself (10 save some bucks) or hiring the job
out, make certain it com pl ies with the local electrical codes. Many loc alities allow the homeowner 10 undertake an
electrica l upgrade provided a permit is obtained a nd the job passes an e lectrical inspection. C heck out the deal in your
community. Keep in mind that any ham famil iar with wiring up the sim plest circuit can complete this job in a snap.
Electrici ty sho uld not frigh ten anyone , prov ided care is taken to pre vent inj ury.

Yo u'll have to start the project at the ma in pane l. (Sec Fig, I. ) Use a 20 A SPST breaker and a le ngt h of #12 cable
(two-co nd uctor bluck/whi rc + a hare ground) in th is portion of the ci rcuit to power the o verhead ligh ts. clock, handheld
charger. electric pencil sharpe ner, e tc. Ru n a sec ond #6 (three-conductor red. black, white + bare grou nd) from a new ly
insta lled DP5T 50 A 240 VAC breaker on the main panel to your shack loc ation. Termi nate thi s line in a DPST maste-r
di sconne-ct switc h box with an external shut-off hand le . Keep in mind that on ly the " hot" black and red wires w ill he
swi tched in and o ut o f the c irc u it by the shut-off The neutral and ground arc a lways through-connected to the tcrmina
tion outlets and arc never broken . To the master disconnect pane l, close-couple a " ma in lug only' 50 A sub-panel. All
the ..hack's out lets will be con nected from thi s fused pane l. I'd suggest that this box have prov isio ns for at least six ci r
cuit brea kers. For your 240 VAC linear amplifier electric a l needs. install a DPST 240 VAC breaker. T he breaker am
perage is determined by the e lectrical needs of your particu lar ampli fier; howe ver. it's safe to assume that in the
majority of insta llations 20 am ps on eac h pole is sufficient. Needless to say, a ll bets arc off if you ' re runn ing a bunch of
4-1f)(X>As. You may have to wire up directly to the po wer company generators. When hoo king up the 240 VAC outlet.
make certain to incl ude the neutral leg since many amps use 120 VAC (half the circuit voltage ) to ru n fan s. fi lament
transformers. etc . For the o ther 120 VAC out lets that you wa nt switched off at the- end of the day, usc a 20 A SPST
breaker. Remember to wire the-m up 10 eq ual ize the c urrent d raw o n both sides of the neutral bar. You do n't want to
overload o ne leg of the c ircuit running hatck to the main panel.

Kee-p in mind that 240 VAC plugs and receptacles arc con figured to preve nt ei ther under- or ove rload ing a circuit .
You ' ll rea lize thi s if you ever tried to plug a table lamp into an air condi tioner receptacle. If yo ur 240 VAC linear docs
not have a factory-installed plug for you to ma tch to a socke t, determine the current rating from the manufacturer's
specification sheet and. purchase the appropriate plug and co nnector. In a nutshell , youIl not wan t to usc a plug/socket
combination from )'nur electric cl othes d ryer o n a solid state 600-wau amplifi er. It's both impractical a nd e xpensi ve
and could. p lace your eq uipment at risk. The typical 120 VAC ham shack appliance gene ra lly offers no problems. Pur
c hase the 20 a mp d uplex outlets . P lug yo ur com puter. transceiver po wer supply, and other gear into these switched rc
ccptaclcs . When you' re ready to call it a day, one disconnect will remove a ll the expensive ge-ar out of harm 's way in
the e vent there 's a possibili ty of damage du e to light ning storm acti vity.

A reminder!

You"I l need to he reminded (visua lly) to shut o ff the main breaker whe n leavi ng the shack. To accomplish thi s
q uickly and easily, pick up a 120 VAC neon night lig ht from your loca l departme nt store. Leave thi s indicator penna
ncntly installed in one of the switc hed out lets. When the neo n isn 't glowing . you ' ll kno w that the expensive gear is o ut
of the ci rc uit. It ' s easy to see in the da rkness when yo u shu t o ff the light and nothing is g lo wing . Th is sa fety feat ure
wi ll save you a mi d night. toe-banging. exple tives-de leted. pa nic run to the shack to pull plugs when you' re jolted out
of a deep sleep by a severe electrical sturm.

Give it a whirl. It ' s a great time- and equipment-saver and is probably the c heapest insurance you can buy to preve nt

electrica l damage.

Cons ider a set o f wires for an inter
com so you ca n commu nicate w ith the
rest o f the ho use witho ut ha ving them
bang on the cei ling to get your atten
tion. After the drywalling. taping , and
painting, lay down so me inexpensive
ca rpeting. It lends that touch o f class,
and more impo rtantly keeps your legs
from freezi ng in the winter.

Pick o ut you r most pre sti g ious
a ward s and rare st QSLs and taste
fu lly positio n them o n the wa lls.
Thcv make a stateme nt of accom
plish ment that' s ha rd to beat . Pur
chase so me- ine xpensive d imestore
pic tu re frame s (black w ith gold leaf
ing wo rks pa rtic u larly we ll) and mal
ting to give the wall decorations addi-

tionu l am biance. That's the way Dr.
Jekyll would hand le it.

Make certa in that you have a com
fortable (cushioned) high-back chair
that is height-adjustable (especia lly if
you 're a ded icated brasspoundcr). It's
n ice if it swive ls and a llows for so me

Contin ued on page 49
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SPEC I AL 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, if you want it to appear in
the October issue, we should receive it by JUly 3 1. Provide a
clear. concise summary of the essentia' details about your
Special Event.

Fairgrounds in Petoskey MI, US
31 , 2 blocks west o f 13 1.
Adm ission 53 at the door. tables
$5 (splits OK). VE exams at 1 p.m.
in the American Red Cross Bldg.
Fo r VE exam info ca l l Floyd
KG8CS, (6 16) 526·5503. For
more details. contact Harry N80lV
at (6 16) 347-7771 . Ta lk-in on
146.68 and 146.52.

table space. which is limited , will
be available a t $13 pe r table;
outdoor se lling space will be
available at $10 per space. Talk
in will be found on 147.300 and
224. 50 rptrs .. and on 146.52
s implex. Contact Daniel Carler
N2ERH, 8 Carter Lane, Branch
ville NJ 07826. Tel. (973) 948
6999.

KIMBERTON, PA The Kimbertoo
Fire Company Fair Grounds, Rte.
113. south of intersection with Rte.
23, wi ll be the locat ion for a
hamfest being sponsored by the
Mid-Atlantic ARC. Indoor-outdoor
space: tables 1-4 $10 each, 5 or
more $8 each . not incl uding
admission . Indoor tables have
electric ity. Tailgating $5 , no reo
served tailgate space. Admission
$5. Talk-in on 146.835(· ) and
443.80 (+) CTCSS 131 .8. Contact
MARC, P.O. Box 352, Villanova
PA 19085; or call Bob Haase
W3SA at (610) 293· 19 19; or E
mail {wb3joe@voicenet.comj.

BRUNSWICK, MD "SweatFest
98: sponsored by the Mid-Atlant ic
DX and Repeater Assn.. will be
held 7 a.m.-3 p.m . This yea r's
event includes a tailgater area for
ham radio, RC aircraft , RC cars,
and mode l railroad hobbyists .
ARRl VE exam session. ATV
demonstration. and an RC aircraft
demo will be featured. For more
info, contact MADRA SweatFest
98, (30 1) 473-4151; or E-mail to
[madra@qsl.nel). Take a look at
the Web page at [www. qs/.net!
madrs}.

PITTSBURGH, PA The North
Hllis ARC will hold its 13th annual
Hamfest on July 12th, 8 a.m. to 3
p.m . at the Northland Public
library, 300 Cumberland Road ,
Pittsburgh PA. The hamfest is
approximately 10 miles north of
Pittsburgh on McKn ight Road
(Truck Route 19). At the 3rd traffic
light after Northway Mall, tum left
onto Cumberland Road. North
land is on the left at the lop of the
second hill . From points north ,
take Route 19 south toward
Pitt sb urg h. Fouow si gns for
McKnight Road, and at the 4th
traffic light turn right onto Cum
berland Road. If on Perry High
way, turn left on to Cumberland
Road at the Sunoco . Talk-in and
chec k-i ns will be on 149.09
W3EXW. the North Hills Amateur
Radio Club rptr. Free admission.

TOMPKIN SVILL E, K Y The
Monroe County ARC Hamfest
will be held at the National Guard
Armory Highway 163. Setup at
6:30 a.m.; doors open to the
public at 8 a.m. Admission $5.
Tables 57 . VE Exams. walk- ins
are accepted. Talk-in will be on the
146.775 rptr. For table info call J .
Bunch at (502) 678-5784; or E-mail
David Welch K4PL at [dwelch@
glasgow-ky.comj.

JULY 12

S A LI SB URY, NC The North
Caro lina Alligators Group will hold
their Firecracker Hamfest July
11th, 8 a.m.- 1 p.m. at the Salis
bury Civic Center. From Interstate
#85, Wesl/East lnnes St., turn left
on South Boundary SI. and the
' fest is on the left. Adva nce
admission is $3 with an SASE, or
54 at the door . Always free to
XYls. The price of adm ission
allows you to set up outside lor the
flea market. Tables in the air
conditioned center are $5. Dealers
can set up on Friday from 3 p.m.
9 p.m. and check into the center
at 7 a.m. on Saturday. The re will
be an auction of goods at 1 p.m.
VE exams by TEARCNEC on site
at 10 a.m., walk-in only. no pre
registration. Applicants must bring
ori ginal license, ph otocopy o f
present license. any CSCEs, and
a photo 10 to the exam session.
For further details, contact Rae
Everhart K4SWN, eo. Box 41 ,
Lexington NC 27293-004 t . E-mail
(RAEF @infoave.net). Talk-in on
146.520 s imple x, For hamtest
info, contact Walter (Alliga tor)
Bastow N4KVF, 3045 High Rock
Rd. , Gold Hill NC28071 . Tel. (704)
279-3391 .

AUGUSTA, NJ The Susse x
Coun ty ARC will hold its 20th
annual Hamtest at the Susse x
County Fairgrounds, Plains Road,
Augusta NJ,on Sunday, July 12th.
Doo rs will open at 8 a.m .
Registration is 55 per person (YLs
and harmonics are free). Indoor

Manitoba. Canada R7B IGI, (204)
728·2463; or Lynn Nelson waco,
2700 23rd Street SW, Minot NO
58701, USA. Tel. (701)839-8200.

JULY 11

MtLTON, ONTARIO, CANADA
The 24th annual "Ontario Ham
test." wh ich is being sponsored by
the Burlington ARC, will be held
at Milton Fa irgrounds , Millon ,
Ontario . Open to commerc ia l
vendors at 7 a.m. (Robert SI. gate
only); tailgaters at 8 a.m. (RObert
5 1. gate only); and the public at 9
a.m. (Thomas SI. gate only). The
C.L.A.A.A. Annual Picnic Meet ing
will beg in at 11 :30 a.m. Large
indoor/outdoor f lea market. For
further info, contact Burlington
ARC, Po. Box 85037, Burlington,
Omena LlR 4K3, Canada. Take
a look at the Web site , at
{www.bigwave.ca/- ve3cojlbarcl}.
You can also co ntac t Lom e
VA3LOR at (905) 336-2999; E·
mail [ve3coj @bigwave.ca]. Talk-in
on VE3RSB 147.21 and simplex
146.52.

OAK CREEK, WI The South
Milwaukee ARC will hold its 29th
annual "Swaptest" at the American
Legion Post #434 grounds at 9327
5. Shepard Ave., from 7 a.m. until
at least 2 p.m. COT. VE exams are
pend ing . Free parking . p icn ic
area. overnight camping. Admis
sion $5 per person, which ilcludes
"Happy Time" with free refresh
ments. Talk-in will be on WA9TXE
146.52 simplex, as well as on
many of the local repeaters. Get
a free f lyer by writing to: The
South Milwaukee Amateur Radio
Club, Inc., P.o. Box 102, South
Milwaukee WI 53172-0102. Tel.
(414) 762-3235.

JULY 4

JULY 10--12

DILLSBURG, PA The 1998 July
4th Firecracker Hamlesl will be
held by the Harrisburg Radio
Amateu r's Clubat Monaghan Fire
Hall, 245 W. Siddonsburg Rd.,
Dillsburg PA (near Harris- burg).
Traveling north on US-15: Pass
traffic light and Chevrolet dealer
on right in Dillsburg, Continue 112
mile past HarT'S Drive-In. Turn
right onto Siddons- burg Rd.
Continue to the bamtest. Traveling
south on US-15: Pass PA Turnpike
entrance and Country Market to
PA-114. Bowmansdale exit. Tum
left at the stop sign onto PA-114.
Continu e 3 mues and tum right
onto 5iddonsburg Rd. Continue to
the tramtest. Indoor au
cooomoneo table space. Tables,
$15 each. General aomrs- sion 54,
XYLs and harmon ics fre e.
Ta il gat ing, 53 f irs t space ,
additional spaces $5 each. Dealer
setup Friday night 6 p.m.-9 p.m.,
Saturday at6 a.m. Doors open to
the general public at 8 a.m. VE
exams at 9 a.m. For further info,
contact the HRAC Answerline at
(717) 232·6087; E-mail [Iabinfo@
tabral.com]. To reserve tables,
contact N3NJB, 250 1 S. 2nd.
Street, Steelton PA 17113-3009;
or E-mail {N3NJB@AOL.COMj .
Talk-in on W3UU 146.161.76 MHz.

DUNSEITH, NO The 1998 35th
Annual International Hamfest will
be held Juty 10th -12th at the
Internat iona l Peace Garden .
betw een Boissevain MB and
Dunseith ND . Camping on-site .
forums. large flea market. trans
mitter hun ts, mobile judging
contest, dancing and soc ializing ,
The International Peace Garden
Hamfest Committee is handling PETOSKEY, MI The Straits Area
the arrangements. For more info, ARC will host its 23rd Annua l
contact Dave Snr dal VE4XN. 25 Swap & Shop on July 11th, 8
Q ueens Crescent, Brandon, a.m.-1 p.m., at Emmet County
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free parking . One free automobile
sized space per tai lgater; eacn
additional space $5 . Handicap!
wheelchair accessible. Contact
Bob Ferrey, Jr. N300K at (412)
3 6 7-2393 , or via E-mai l at
[n3dok @pgh.netj or through the
North Hills ARC Web site at [http://
nharc.pgh.pa.usj.

JULY 18

NEWPORT, NH The Sugar River
Amateu r Radio Festival. spon 
sored by Shklar & Lader L.L.P.•
A«omeys at Law. will be held on
the Newport Town Common. a
a.m.-3 p.m. Amateur radio, com
pute rs . and elect ronics w ill be
teetered There will also be Packet
Rad io and Inlernet d emos. All
Scouts a re inv ited fo r a Scout
Ham-Boree . A Special Event
Station w ill be on the a ir. VE

exams will be g iven in the Sugar
Rive r Bank Commun ity Room
(rear lower parking lot entrance).
Register for tesl ing by 8:45 a.m.
Food and refreshments will be
provided by Newport Boy Scout
Troop 316. Talk-in on 146.76 rptr.,
and 146.52 simplex. For further
info, contact Rob Boyd mCIR,
1648. Rt. 103, Sunapee NH
03782-3719. Tel.IFAX (603) 863
5383;packetIN 1CIR@WA1WOK.
NHj. Repeater: 146.76, Ascutney.
Directions: From 1-91 in Vermont
exit 8, 12 miles east 00 Rte . 11/
t 03. From 1-89 No rt h in New
Hampshire--exit1 2 , 8 miles west
on ate. t 1. From 1-89 South in
New Hamp sh ire - e xit 13. 10
miles south on Rle. 10.

Society and the Harvard Wireless
Club.

SUGAR GROVE, IL The Fox
River Radio League will hold their
annual Hamfest at Waubonsee
Community College , Rte. 47 at
Harte r Hd., Sugar G rove IL (5
miles NW of Aurora). Doors open
Sunday at 8 a.m. Setup Saturday
et 7 p.m., Sunday 6 a.m.-8 a.m.
VE exams 10 a.m.; bring original
license, copy of license and photo
10 . Talk-in on 147.210(+) (pi
103.5/107.2). Contact James Von
Olnhausen N9UZC, cia FRRL,
P. O. Box 673. Batavia IL 60510.
Tel. (630) 879-3042 or E-mail to
[n9uzc@amsat.org}.

VAN WERT, OH The Van Wert

ARC will hold their 11th annual
Hamlest July 19th at the Van Wert
Count y Fa irg roun ds , US 127
South . Open 8 a.m.-3 p .m .
Admiss ion $5 , park ing tree .
Ovemight $10. Some may set up
Saturday evening after 7 p.m. if
there is not a conflict with another
act ivity on the Fairgrounds. Talk

in on 146 .8501.250. VE exams
given, with pre -registration by July
t 2th. Send SASE or call Bob High
KA8IAF, 12838 Tomlinson Rd.,
Rockford OH 45882. Tel . (4 19)
795-5763. To reserve tables, send

an SASE with your name and
address to VWARC, P. O. Box 602,
Van Wert OH 4589 1-0602 . 8'
tables $1 0 , inc ludes one free
t icket. Extra tickets $5. Vendor

setup is on Sunday at 6 a .m.
Telephone Bob WD9LPYat (4 19)
238-1877 after 5 p.m. After July
6th, call (419) 795-5 763.

WASHINGTON, MO The 36th
annual Zero Beaters ARC Ham
fest wilt be held Sunday, July 19th,
6 a .m.-2 p .m. a l Bern ie E .
Hillerman Park. Commercial ven
dors, handmade quilts. computer
and radio flea market, and more.
Free park ing. Free admiss ion .
Talk-in on 147.24(+) rptr. Walch
for green-on-while berntest signs .
VE exam registration starts at 9
a.m. Walk-ins welcome: Lim it 60.
Bring orig in a l licen se and a
photocopy. For more info , SASE
to ZBARC VE Exam. P.O. Box 24,
Dutzow MO 63342. For hamfest

info , write to same address or call
Keith Wilson KOZH. (3 14) 629
2264; FAX (3 14) 629-096. E
mail: [n(Jmfd@amsat.orgj . Web
site a t [http://zbarc.usmo.comj.

JULY 24-26

FLAGSTAFF, AZ The ARCA Fort
Tuthi ll Hamfesl, sponsored by the
Amateur Radio Council of Arizona,
will be held at Coconino County
Fairgrounds in Flagstaff. Contact
the ARCA at (602) 779-2722 . or
E-ma il [a rcathil/Oaol.comj, for
reservation info. Hamlest hours
will be Friday and Saturday, dawn
to dusk, and Sunday, dawn to 2
p.m. Admission is Iree. Tailga ting
spaces $15 before June 1st. $20

after June t st. Nigh«ime camping
$8. Dinner $15. Seminars , an
ARRL forum. a lad ies' program,
Sunday Junque sale, and more,
w ill be teetured . V E exams
Saturday, July 25th, regislration is
8:30 a .m. to 10:30 a .m. You must
have the origina l and one copy 01
your license and/or any appl icable
CSCE. Photo 10 required. Walk
ins only. Fo r exam info call (602)
779-2722. Talk-in on 146.980
requires 100Hz pl.

JULY 25

WAYNESVILLE, He The Western
Carolina ARS of Asheville NC wilt
host their 23rd annual Hamfest on
July 25th at the Haywood County
Fai rg round s in Waynesville

(approx . 25 m iles west o f
Asheville). Take exit 24 off 1-40

then south 00 Hwy. 209 3 miles,
or take exit 104 off US 19-23 then

north on Hwy. 209 1 mile . TICkets
are S4 in advance, or$5 at the gale.
Commercial dealers, covered flea
market, tailgat ing. VE exams. Free
parking . The Haywood County
Shriners wilt ser ve food and
refresh ments , wi th proceeds
going to Shr iners Children's
Hospitals. For d ea le r and flea
market info, contact Chet Allen
KE4VXC, (828) 258-3954. E-mail
[KE4 VXCO Juno.Comj. For ticket
reservations contact Bob Helton
KS4FX, P. O. Box 1488, Asheville
NC 28802; E-mail [BHe/to n@
interpath.com). For general inlo
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~ WE SHIP WORLDWIDE

Michigan_~AgioCAMBRIDGE, MA Tailgate elec 
tronics, computer and amateur
radio Flea Market Sunday, July
19th, 9 a .m.- 2 p.m., Albany and
Ma in Sts .. Cam brid ge MA.
Admission $4. Free ott-street
parking fo r 1000 buyers. Fully
handicapped accessible. Tailgate
room for 600 sellers, sellers S10
per space at the gale , $9 in
advance----t1cIudesone actnission.
Setup at 7 a.m. For space reser
vations or further info call (617)
253-3776. Mail advance reser
vations before July 5th to W1GSL,
P.O. Box 397082 MIT BR. ,
Cambridge MA 02 139-7082. This
event will be held rain or shine!
Talk-in on 146.52 and 449.725/
444 .725 p i 2 A W1XM rp t r.
Sponsored by the MIT Radio

JULY 19
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AUG 8

RANDOLPH , OH The Portage
AR C "Hamtalr '9 8 For Rad io
Amateurs and Computer Enthu
stasts" will be presen te d a t
Portage County Fairgrounds in
Randolph (betw een Ak ron and
Youngstown, on SI. Rt. 44 , 4 miles
sou th 011-76). The event will take
place Irom a a.m . to 4 p .m.
Unlimited free parking. There will
be indoor vendors and a huge Ilea
market. Setup begins at6 a.m, An
on-grounds restaurant will serve
b reakfast and lunch . Advance
tickets (available until July 15th)
a re $4; $5 at the gate . Other
featu res in clude Work ed -A ll 
States card checking and ARRL
officials to answer your questions
and bring you up-to-date with what
is happening. Indoor tables with
elect ricity are $1 0 each . Flea
market spaces $3 ea ch . Fo r
reservations o r info and tickets ,
contact Joanne Solak KJ30 at
(330) 2 74-8240. Mail reg istration
with a check/m.o. for the total
amount, payabl e to Portage
Amateur Ra dio Club, 99 71
Diagonal Rd.. Mantua OH 44255.
Talk-in on 145.39 (-600 MHz). Get
a look at the Web site at [http://
parc.portage.oh.us/.

ST. CLOUD. MN The SI. Cloud
Radio Club will ho ld its 50th
annual Hamfest on August 9th at

AUG9

Packet [KF9XXX @W9/HW.E5.A/.
WI.USA.NA). All are welcome!

OSCODA, MI The 1998 1.CAR.E.
Hamfest will be held at Oscoda
Airport in the Yankee Air Force
Museum, Oscoda MI, 8 a.m.-2
p.m . Setup at 6 a.m. $3 trun k
sales, tickets $4 in advance, $5
at the door. Tables $7 each. Free
ove rnight RV parking available.
VE exams with 9 a.m. check-in.
Mail ticket orders with an SASE
and payable to I.C.A R.E., P O.
Box 271, Oscoda MI 48750. For
more info, call (5 17) 739-2896, or
(51 7) 739-3 129. E-mail [ka8aip@
centuryinter. net}.

HUNTINGTON, WV The Tri-State
Amateu r Radio Assn. (TARA) will
ho ld their hamfest at the Hunt
ington Memorial Fie ldhouse al
2590 5th Ave . For more infor
mation call Bernie Mays at (304)
743-5459, or E-mail to [wbSzer@
juno.com}.

MARSHFIELD. WI The Marsh
field Area ARS will hold their 7th
ann ua l "Ham me" (a po lluc k
d in ner/s wapfest) on Sunday,
August 2nd , at Wildwood Park
Shelter in Marshfield WI. Ga ther
around 11 a. m. Talk-in on 147.180
or contact Guy Boucher KF9XX,
107 West Third Street, Marshfield
WI54449. Tef. (715)384-4323. E
ma il [guybouchs r@tznet.com}.

ANGOLA, IN Land of Lakes ARC
will sponsor a Hamfest Sunday,
August 2nd , 7 a .m.- 2 p.m . at
Steuben County 4-H Fairgrounds,
comer of 200 W. and 200 N., Exit
t 50 o ff 01 69 . Free pa rk in g ,
cam ping , chicken BBO, swim
ming , amusement park and outlet
shopping nearby. Indoor tables
58, trunk sales 52 . Vendors setup
Saturday, August tst. 3 p.m.-10
p.m., Sunday, August zno. 4 a.m.
7 a.m. Not responsible for theft or
acc idents. Advance t ickets $3 ,
gate t ickets $4. Advance sales
end July 22nd . For more info,
contact Theresa J . Limestah l
KB9NNR, eo.Box 346, Fremont
IN 4673 7. Tel. (219) 495-5403;
FAX (2 19) 49 5 -1675. Packe t
{KB9NNR@ N9LCFj. Talk· in on
147.1 80 pi 131.8, 444.350, packet
145.510.

native activities are available in
the a rea. Talk-in is on the 146.76
rptr, or for more details, check the
Web si te at [h ttp://www.pobox.
com/ -w4ue/hamfest.h tml/ ; or
write Greater Jacksonville Ham
fest, P. O. Box 27033, Jacksonville
FL 3220 7. The 1997 G reater
Jacksonville Hemrest was desig
nated the ARRL National Con
vent ion and the ei ght pa rtic
ipating clubs plan an even bigger
show this year. All proceeds go to
upgrading amateur radio projects
and activit ies in northeast Florida.

BERRYVILLE, VA The Shenan
doah Valley ARC, of Winchester
VA, will present the 48th Berryville
VA Hamfest at Cla rke County
Ruritan Fa irg round s, 6 a .m .- 3
p.m. Talk- in 146.830. Admission
55. Tailga ters $7 (indoor spaces
a va ilable by re serva ti on ) . VE
exams by the Moun ta in ARC
Teams . Con tact Tom Martin
KF4TNX. (540) 323-0074. E-mail
[hamfest@VvalJey.com}, or wnte
to Shenandoah Valley Amateur
Ra dio Club, P.O. Box 139,
Winchester VA 22604.

AUG 2

AUG 1-2

at the Timonium Fairgrounds on
YQfk Road off 1-695, 1-83. Free VE
exams will be given at 9 a.m. only:
check- in is at 8:30 . Pre re gis
tration is required. To pre-register,
call John Creel WB3GXW after 6
p.m. a f (30 1) 572-5124. Vendors
can set up beginning at 2 p.m. on
Saturday. Tailgating area opens at
6 a.m . Sunday, indoor vendors
open at 8 a .m. The event will be
held rain or shine, and the fa ir
g ro unds is acce ssible to the
handicapped. Admission is $5 per
adult, child ren under 12 admitted
free . Tailgating spaces are $10
each on a firs t-come, first-served
basis with no advance rese r
vations. Talk-in will be available on
th e 147.03(+ ) , 224.96 , and
448 .325 MH z rpt rs . Se e th e
BRATS W eb si te a t [h ttp:/ /
www.smart.netl-brats}. You can
contact them by E-m a il at
[b ra ts @smart.net}; or write to
BRATS Hamfest, P O. Box 5915,
Baltimore MD 21282-59 15.

JULY 26

JULY 24-25

J ACKSONVILL E, FL The 25th
annual Grea ter Jacksonv ille
Amateur Rad io & Computer Show
wi ll be held August 1st and zno at
the Osborn Convention Center in
downtown Jacksonville. The site
is conveniently located one mile
north of the 1-95/1- 10 j unction.
Take the Forsyth St. exit off 1-95.
Ac tivi ti es include fo ru ms and
group meetings , a huge indoor
swap area , and com me rc ial
exhib itor booths . Testing for all
grades of ham license will be at 9
a .m. Sunday in the lobby a rea .
Walk-ins are welcome. Hours are
9 a.e.-s p.m . Saturday , and 9
a .m.- 3 p.m . on Sunday. Exhibitor
and swap area setup is Friday July
a tst. 1 p.m.-6 p.m., with drive-in
access lor easy unloading. Admis
sion is 58 at the door. Swap tables
are $25 each for the weekend.
Tables may be ordered from Karl
Hass le r N4DHG, 276 7 Scott
Circle, Jacksonville FL 32223. Tel.
(904) 268-2302. C om merc ial
booths are available via Menard
Norton KE410 R at (904) 384-6750
or E-mail via [ke4ior@juno.com}.
Headquarters hotel is the Jack
sonville Omni with a special rate
of $69 to those mentioning the
hamtest. Phone (904) 355-6664
or 1-800-84 3-6664 fo r re ser-

TIMONIUM. MD The Baltimore vetoes. Free parking is available
Radio ATV Society will hold its in the main convention center
annual Maryland Hamfe st and parking lot and the entire bamrest
Computer Fest Sunday, July 26th , is air-cond itioned. Man y alter-
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HONOLULU, HI In celebration of
their third wedding anniversary, a
grand Ham -Bcre e is be ing
planned by Gordon C rowhurst
G4ZPY and Brenda in the form 01
a big get-together of hams and
thei r partners for an evening meal
in Honolulu . They would like to put
a face to a cansiqn. a lace to a
name. of thei r many friends and
acq uaintances all over the world.
Fo r th ose who are interested ,
there are a lot of nearby moun
tains for DXing on the Pacific Rim.
For more info contact G4ZPY
Paddle Keys Intemational, 4 1 Mill
Dam Lane, Burscough, Ormskirl<,
L40 TTG England. Tel./FAX (44)
(0) 1704-894299 anyti me until
2300, but not between the hours
of 1600-1 830 local time. Every
one must make their own holiday
arrangements themselves and
pay for their evening meal. Please
R.S.V.P. so thaI a suitable location
may be arra nged for the g et ·
together.

OKLAHO MA CITY. OK Th e
Central Oklahoma Radio Amateurs
will sponsor thei r 25th annual
"Ham Ho liday '98/AR RL Stale
Conven ti on" at the Oklahom a
State Fair Park (Hobbies, Arts &
Crafts Building), northeast of the
1-40 and 1-44 intersection. Doors
open 5 p.m.-8 p.m. Friday, July
24th, and 8 a.m.-5 p.m. Saturday,
Ju ly 25th . Techn ical and non
technical programs, foxtumt. WAS
card check, VE exams, flea mar
ket. Pre-registration $7, 59 at the
door. Flea market tables $10 in
advance, $15 each at the door (if
available). Electrical hookup $5.
Talk-in on 146 .82 . Wouff Hong ,
midnight Fr iday. Additional in fo
an d re g ist rat ion form s are
available on the CORA Web site
[www. geocities.com/heartland!
7332/. Address other inquiries to
Ham Hol iday '98/ARRL State
Convention , Po. Box 850003,
Oklahoma City OK 73085; or E
mail [n flpn@swbell.net}.

contact Tommy Queen K4BNP,
(828) 258-2639; E-mail [K4BNP@
aol.com} or [K4BNP@Juno.Com}.
Talk-in on 146.76/ .91.
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Continued 01"1 page 78

OSHKOSH, WI The Fox Cities
ARC 01Appleton WI will operate
W9Zl from the Experimenta l
Aircraft Assn . Fly-Jn and Con
vention (EAA AirVenture '98) at
Wittman Regional Airport in Osh
kosh . SS B-H F operation will
begin on Friday, JUly 31st and
continue through Sunday, August
2nd , in the General portions of
the phone bands. AnY operation

KINCARDINE, ONT_, CANADA
The Kincardine OX Group will
operate XK3K to celebrate the
150thAnniversary 01 the Town of
Kincardine. This special callsign
will be used between 0000 UTC
July 26th and 2359 UTC August
8th . Operations wil l be on all
bands 80-10 meters, SSB and
CWo Please send an SASE for
OSL to Bill Hardie VE3EFX, 755
Johnston Crescent, Kincardine
Ontario N2Z IS5, Canada.

CIRCLE 248 ON REAOER SERVICE CARD
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JULY 19

ffifufiTIIl310 Gadieid St Suite 4 ON~
I I PO Bor 2748

ElECTRONic s Eugene,0"900 97402 $99. 0
http:/ /www.mo"tron.com

Control your home
from your radio!

The AUTO-KAIl '" AK-16
DTMF Controller Board
features 16 relay d r iver
cutpute and DTMF to X-10
house control capa bility!
Using your radio I:::eypad, you can cont rol eit her the re lay

outputs. X-10 mod ules. or bcth l X-10 operation requires 'the
PL-513 Power Line Interface ($20). The Ak· 16 mates readily
with our RIJ-8/l ($9 9) or IUI..16/1 ($14 9 ) relay boards. The
0-12 digit secur it y code is ueer programable using your DlMF
keypad. Addit ional features include reproqramable ON ID and
several modes of operation. includ ing t wo with CW response
tones. Printed circuit board, aeeembles and tested.

ViSA. M A'.>Tf RC ARd, A ME RiCA'" ExpRES<; , D i'>COVl R CARd

COD 0 '\ c.o\.,1t OR M O'\ EY Oedrs bl\sis of\ly
SIH, $8 USA; sII C",d,; sI b FORfiG" COD, $5
Price and Specifica tions are subject to change without none

58 Hobla Espanol. Pido por Don Moser.

Orders: (800) 338-9058
Info: (541) 687-2118 Fax: (541) 687-2492

event is to celebrate the 40th
a nniversa ry of SMART. To
obta in a certificate confirm ing
the contact . send a OSL and a
9 x 12 SASE to SMART, P.O.
Box 3175. Kalamazoo MI
49003-3175 USA.

STRATFORD, NY Th e Fu lton
County Dr. Mahron Loomis Com
mittee will operate Station W2ZZJ
on July 19th to commemorate the
17200 Anniversary of the birth of
Dr. loomis . the American rad io
pioneer who was born at Oppen
heim NY on July 21st , 1826.
Operation will be from 1300-2000
UTC on the General class phone
portion of 75. 40 . and 20 meters:
and en the Novice 10 meter phone
band. Also , on area a-meter FM
repeaters. For a parchment cer
tificate and extensive lite rature,
send OSl, contact number, and a
#10 SAS E (55¢ postage) to :
George P Sadlon W2ZZJ, 5738 St.
Hwy. 29A, Stratford NY 13470
USA.

JULY 11

JULY 11-12

will operate Station KB4NGO ,
from 1300 hours to 1900 hours on
Saturday. Ju ly 4 th , commem
orat ing the annual Deltavi lle
Heritage Day Celebration . Op
erat ion will be on the lower
General ~10 meter phone and
CWoFor a certificate, send a 9 x
12 SAS E to Fay Smilh. P.O. Box
88, Hardyville VA 23070 USA.

KALAMAZOO, MI The South
west Michigan Amateur Rad io
Team (SMARn will sponsor a
special event station starting July
11th at 18OOZ-02OOZ July 12th.
The station will be located in
Kalamazoo MI and will operate
under the new club call K8KZO.
All contacts will be in the phone
bands on or around 3.904, 7.2704,
14.304, 28.304 , and 147.04. This

PLYMOUTH, MI The Stu Roc k
afellow AR S will operate station
W 8NJ H for their ano annual
"Satute to America 's Smal l
Towns,· on July 4th. SSB target
frequencies will be 7.270 MHz and
14.270 MHz. Hours of operation
will be 1200 UTe-2000 UTC. For
a certificate, please OSL with a 9
x 12 SASE to Da ve Langston
KB8RAP, ' 000 Town Center,
Suile '200, Southfield MI 48075
USA.

BETHEL, CT Rare VHF grid
square FN40 will be activated to
co incide with the July 1998 CO
VHF contest weekend. The Can
dle'oNOOd ARA in Danbury CT will
set sa il for grid FN40, Iocaledjust f-- ---- - - - - - --- - - - - - - - - 
off the eastern t ip of long Island
NY. on July 11 th, 1998. Operation
will beg in before the contest
period at 13QOUTC, and conclude
a t 2359 UTC, Saturday on ly.
Contest class will be m ul ti 
operator class 2. Packet cluste r
spots will be through YCCC and
Tri-State networks . The club calf,
W l Ol, will operate simu ltaneously
on the 50, 144,220,and 432 MHz
bands. using SSB primarily, with
some CW and FM . Output will
range from 50 to 150 watts to
s ingle yagis mounted on one or
two small boats (sorry ... the
cruise ships were all booked!).
Plans and operating details will be
posted as they develop on the
CARA Web page at {http./Iwww.
danbury.orgJorgicaraJ}.

OSHKOSH, WI Radio Amateurs
of Wisconsin. in conjunction with
the Wisconsin Sesquicentennial
celebration and the 27th annual
Sa wdust Days Festival, wi ll
operate W9W 1700--0200 UTC, in
the General portions of 10,15,20,
and 40 meters. SSB and CWo
Send a 9 x 12 SASE fo r the
certificate to Mark Miller N9WT,
336 W. 8th Ave., Oshkosh WI
54901-5928 USA.

AN GELS CAMP, CA The
Calaveras AR S will ho ld an
Ama teu r Radio Flea Markel
Saturday. July 18th, 7 a.m.-2 p.m.
at Utica Park in Angels Camp.
Buyers free! Sellers $5. Talk-in on
145.170(- ) p i 100. For more
details call Steve at (209) 878
38290rSusan at (209) 795-()618.

JULY 4

DELTAVILLE, VA The Middlesex
Amateur Radio Group (MAR.G.)

AUG 29-30

JULY 1-5

Whitney Senor center. SI. Cloud
MN. VE exams begin at noon .
Talk-in on 146 .94 and 147 .015.
For info and tickets contact
WOSv. 401 Great Northern Dr.,
Waite Park MN 56387. Tel. (320)
255·14 10. E-mail limaustl
cfoudnel.comj. Check the Web
site at (WWW WOSV.ORGj.

AUG 18

BOXBOROUGH, MA The 1998
New England ARRl Convention at
Boxborough MA will be held at the
Hol iday Inn Boxborough Woods
Hotel and Confe rence Cente r,
Route 1-495. Fo r informa tion
regarding exhibits. contact day or
evening. Anthony Penta W1ABC,
General Chairman. 88 Hifl St.,
Topsfield MA 01983. Tel./FAX
(978) 887·8887. E-mail {tony tl
shore.net]. For room reservations.
contact Mel Cole WZ1Q, Reser
vations Chairman. P. O. Box 8,
Prides Crossing MA 01965. Tel.
(978) 927-1953. E-mail {me/@
shore.net}. For exhibit and adver
tising info, contact Richard Cosma
KD1BF. Exhibits Chairman, 95
Higgins Road. Framingham MA
01701-431 , . Tel. (508)877·8241;
FAX (6 17) 248-6939; or E-mail
[kdlbf@amsat.org).

SPECIAL EVENT STATIONS



Mega-Mini Micropower
Timeout Switch
Here 's a great eXC l/se to play with SMT.

Sam Ulbing N4UAU
5200 NW 43 rd S treet

Suite 102·177
Gainesville FL 32606

[n4uau @afn.org}

hal's one-sixth the size of a
postage stamp. draws about
10 microamps and gives de

lays from seconds 10 hours '?
This timeout c.. ircuit !
$2 .50. That's bow much it cos t every

lime r had to replan: the nine -vo lt bat
tcry in my DM t\.l (d igita l m ultimctcr).
and I was gett ing tired of re-p lacing it
every month or so. Of course. the hat
tcry should last a 101 longe r. hUI I have
a had habit o f forgettin g to turn otf the
meter whe n I am done with it. In a few
days. the battery is pretty well run
down. My inexpensive ca lculator has
an automatic ...hutdown. Sl, l why not
make one for my DMM'? The-n. if llcuve
it on by mistake . it will shut itse lf o ff
a fter a few min ute s.

I envisioned a circuit small enough
( 0 put in the battery compartme nt of
the DM~1 and of low enough po we r to
not run down the nine-vo lt battery. l t
took some time and a hit of experi
me nting to find the proper purrs to
bui ld a circui t that would meet these
criteria. hu t I now have a neat auto
matic shutdown switc h. As an unex
pected bonus. I also have a "soft .. Onl
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Off switch that is much easier to work
than the roturv func tion switc h on the
meter. The project seemed simple
eno ugh. hu t it turned out to he a lot
more sophi sticated than I tho ug ht it
would he. In the process of building it
I lear ned a lot about ultrn-Iow c urre nt
ICs . whi ch will he useful as more new

low power ICs are introduced.

Ear ly attempts were unsuccessful

My fi rst thought was to lise an LM555
timer in a one-shot (monostuble) con
figuration as show n in Fi~. I. This is a
common application of the 555. hut for
me it had two drawbacks. First. the
timi ng graph showed that I wou ld need
,1IO-megohm res istor a nd a 50-IJ F ca
paci tor to get a shutdown delay of

seven minutes. Such a physically large
capacitor wo uld not li t in my haucry
compartment. Worse. the chip drew 5
mA (more than the meter itse lf) a nd
since il would he connected to the hat

tcry a ll the time. I'd run my battery
down in only four days.

I considered an L~C555. the Cl\'10S
version. which uses only 0 .25 rnA

maximum. hut it would still run the
battery down in about two months.

I thought about uving the ICI.7660
and four AA batteries to power the
setup as I had for the d ig ital ammeter
on Ill y boat (sec " Pe nny Pinchcr 's
Dig ita l Ammeter:' 73. l\lay 199XI. Thai
approach would nOI power the meter
down. hut four AA baucrics would have
more capacity o r I could use rec harge
able bat teries. Thai wo uld work. but
the arrang eme nt wou ld he bulky and I
would have to strap the batteries to the
hack of the meter. Not a very neal or
easily portable solution.

A nother so lution I thought of was to
usc a small microcomputer chip as a
timer. hut this seemed \ 0 he overkill
for w hat sho uld he a simple job. Be
sides . it would probabl y lise too muc h
current and he too big to fit inside my
meter.

My battery-saver projec t went on
ho ld for a COl ip ie of years unti l I dis
covered the Ll\IC722 1. As a National
Semiconductor ad says. "With the right
parts, you can do anything:' And thi s
was the right part for my project. It is
one of a fami ly of micropowcr op



LMC
555 VCC

1 8
TRIGGER •> R2 7 •OUTPUT

3 6
RESET

4 5
NC

l
C

f= l.lIRxCI

Fig. I . Typ ical timeout circuit using LMC555 .

amps and comparators for applications
in "mobile phones. pagers, notebook
computers. Personal Digita l Ass istants.
and PCMCIA cards: '

The I.MC7221 is a comparator with
an oren drai n o utput (there is also a
721 1 w ith a push-pull output) thai call
operate with voltage sources from 2.7
to J5 volts. It has a maximum supply
curre nt o f 18 microamps. so it ca n run
for at least 2·HXX) hours. or nearly
th ree years. be fore it d rai ns a ni ne-volt
battery, The chip is available in DIP.
50-&. and SOT23·5 packages. Since I
had a sample of the SOTI3·5 chip. I
decided 10 usc it. The entire circuit ti ts
on a PC hoa rd one-sixth the size of a
postage stamp (sec Photo A).

5O-JlF capacitor
and lu-mcg resis
tor. This same RC
"time constant"
also applied to my
circuit. and if I
had to use such a
large capacitor, I
would not be able
to make the cir
cuit small eno ugh.
(Recall that o ne
time consta nt =
RC. which equals
the time needed
for a charged ca

pacito r C to d ischarge to 37% of its
initia l vo ltage throug h a resistor R,
where R is in ohms. C is in farads. and
T is in seconds. )

Fortunately, the L~1Cn21 charac
teristics a llow the usc of a much
smaller capacitor. The LMC722 I data
shee t shows that the CUITc nt at the +
and - input pins is typically 40 femto
amps. That's 40 quadr illionths III

layman's terms. o r 40 x 10-15 am ps. or
.O(X)()0(I04 o f a microam p. The input
uses so little curren t that yo u ca n a l
most count the e lec tro ns as they go
by (see side bar. " Ho w Many Electrons
Is That '?"). Since R = VI I. the input

0 "

j

P/101o A . A IJO,Haxe stamp is about six
times larger than the completed circuit 10
its right.

resistance (a l nine vo lts) is more than
0.225 x lOIS or 225 million megohms.
That is a lo t of res ista nce and it all ows
some intere sting possibilities .

Com pare that to us ing a chi p like
the LMC 555. w hic h has a ma ximum
leakage c urre nt at pi ns 6 and 7 o f
abo ut 100 nanoam ps (10-' ). Thai is
"only" 90 megohms at nine volts. Th is
" low" res ista nce se ts a n upper limi t
o n the va lue of the timi ng res istor in
the RC circ uit. A IO-megohm resis tor
is abou t IOlk of the leakage resi stance .
Using the same upper limits w ith the
LMC 722 I circu it a llows the use of a
two-million-megohm resis tor (2 x lO ll).

Thi s is half a mi llio n t imes as large .
a nd hence for a n ident ical t ime con
sta nt we co uld use a c apac ito r ha lf a

The circuit
NC Vee 0 He

I I
G

I I

Fig. 1. .Schematic ofau tomatic shutdown switch ,
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-------------------------------~
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I I I
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DIP8!S08
1 2 3 4

I I
NC - + G

-1:PBI
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PBZ
OFF

Fig. 2 sho ws my au to shutdo wn c ir

cu it. U I is the com parato r with an
open drai n o utput. The o utput is low
whe n the invert ing ( - } input is greater
than the noninverti ng ( + ) input W he n
the invert ing input is le ss than the
noni nverting o ne, the output goes into
a high im pedance state. The c ircuit
uses the chip as a low side switch.
Timing is set by an RC c irc uit (R3 and
C I). The timer is s tarted hy pushing
PH I. which charges C I. R3 then di s
charges C l unti l it s vo ltage is less than
that set by the voltage divider. R I and
R2. at which point the sw itch turns 01T.
Pushing PH2 will manually shut down
the c ircu it by di schargi ng C I .

Easy. isn 't it? Yes and no . Recall that
when I thought about using the LM555,
a delay of seve n mi nutes required a
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Selecti ng the components

million rimes s ma lle r (a bout 100
picofarads) !

I did not usc those va lues. howe ver.
not only because I co uld not find a
two- mi llion-megohm resistor hu t a lso
because at such large va lues leakage
current becomes a signifi ca nt consid
cration. PC board insulation res istance
typically ranges from 101 to 10 16 ohms
(from Loll' l.evet Measurements . -lth edi
tion. Keithly Instruments. Inc.. p. 4-22).
Nearly everything in the environment
wi ll have a significant impact on the
num ber of electrons leaking out of the
capac itor and thus cause unpredicta ble
behavi or.

An RC c ircuit with a sma ll capacitor
and large resistor uses very small cur
rents. For thi s rea son. the leakage c ur
rent of the capacitor itse lf becomes a n
impo rtant consideration. A leaky ca
pacitor acts like a perfect one with a
resistor across it. Electrolytic capaci
tors arc no torio usly "leaky," while ce
ramic. tantalum. a nd pol ypropylene
capacitors arc ge nerall y better.

Ta ble 1 shows leakage resi sta nce
va lues for severa l diffe rent capacito rs .
The cata log data ga ve minimum va l
ues. To get a feel for ac tual resistance .
I ran an experiment on se vera l c upaci
to rs I had on ha nd. <The sidebar "Mere
Technical Information for the Experi
menter" contains more on my testing
methods.)

Measuring the lcakaee resistance of, ,

capac itors is no t a job that can be accu
rarely done with o rdinary equipme nt.
due to the very large va lues in vol ved.
44 73 Amateur RadiO Today · July 1998

and there arc rnanv factors which
make accurate measurements d ifficult
even with expensi ve equipment. Xev
crtheless. I found it was possible 10 get
a rough fee l for the relative resistances
and th is was all I needed to build my
swi tc h.

The biggest surprise was that a ce
ramic capacitor I had from a surplus
place " leaked like a sie ve" but the
S~IT (surface mount tec hnology) ce
ramic and the monolithic ceramic ca
pacitors had very high leakage resis
tance. The e lec trolytic capaci tors were
(he worst. as expected. I dec ided to try
bot h the tanta lum and one of the bette r
ceramic capacitors .

Four compo ne nts set the shutdown
time: R I. R2 . R3. a nd C I . r wanted the
me ter to shut down after about 5 to 10
minutes. Using an Excel" spreadshee t
(see sidebar ..More Technica l etc:' and
Table 2) to so lve the d ischarge equa
tion for an RC circuit. V = E. c ,<-1lC'. I

found that a 1.5-JlF capacitor and
2.600-meg resisto r would work by se t
ting R I and R2 so that C I discharged
10 91 % of its initial voltage . Or. a 2.600
megohm resisto r would work with a .22·
JlF capacitor discharging to half its
initial value. Bu t w he re to find a
2.600- megohm resi stor ?

The ultimate large resistor would be
to just let the Ie input pin resistance
and the capacnor interna l rcsi smncc
act as R3. It seemed that the leakv
O. I -JlF ceramic capacitor should work
by slowly discharging itsel f. but I
found that the shutdown time was ve ry
unp redictable . The values for the tan
talum and other 0. 1 capaci to rs were

How Man)" Electrons Is That?

Working with such large numbers. I
wondered just how many electrons
were involved. This IS not an idle
question. since one of the major ef
forts in computer e lec tronic design
these days is to reduce bot h the dis
tance of e lectrical paths (to make
computers run faster) and the number
of e lec trons invo lved (to hel p them
run cooler). Idea lly. the goa l would
he to have no distance and only one
electron to represent a "one" a nd no
electro ns to re present a "zero."

A search on the In ternet revealed
!that one coulomb = 6.:!5 x I D I M elec
trons. I a lready knew that one amp
equa ls one coulomb per second. So
40 fcnuoamps is 6 .25 x I (11K times 40
x 10 1

\ whic h equals a mere 250.000
e lectrons per second. T hat 's the maxi
m um amount of e lectrons that wi ll
leak out th rough the input pin.

A quarter o f a m ill ion may still
seem large. but compare that with the
nu mber of electrons for one
rnicroump. wh ich is normally consid
ered a very sma ll current with
6.250.000.000.000 electro ns per sec 
ond. In perspective. :!50JX)0 is get
ting very d ose to that sing le e lectron .

I a lso wondered how ma ny elec
trons were in a capacitor whe n it was
charged to nine volts .

The equation fo r that is:
Coulombs = Capacita nce x Voltage
For our 1.5-JlF capaci tor. there are

13.5 x 10 I> cou lombs. o r 84.3 x 1012 =

84.300.0<.X>.OOO.OOO electrons.
Using the j ust the LMC722 1 input

pm. and with no o ther leakage ef
Iec ts. it would take about JO wan for
the 1.5 -J.l F capacitor to di scharge .

While I was working on my switch.
I happened to note in Electronic En
gineering Times , Jan. 5 . 199R. that in
a rece nt breakthrough researchers
have fabricated a sing le-electron tran
sistor. O ne o f the researchers com
mented that " the sing le -electron
effect is going to dominate transistor
design regardless of whether we like
it or not. The question is how do we
take ad vantage of it: ' I think this
project is j ust such a step!
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Table 1. Spreadsheet fo r determining components for desired shlltoff (lines.

Shut-off vo ltage (at ncn-tnvertlnq pin) Voltage on C1 for
for different values of d ifferent % of the t ime Time to reach tIRe for different Rand C values
R1 and R2 (Vcc = 9) consta nt

I R3 =2600 A3 =2600 R3 =10

I ct =1.5 C l =0.22 Cl =1.0

I A3C1 =3900.0 R3Cl = 572 .0 R3C1 =10.0

I Time Time Time

R2 R1 Shut-off voltage tlR3C1 (%) Cl voltage Sec. Min. Sec. Min. Sec.

1 10 8 2 0 9.0 0 0.0 0 0.0 0.0 I
I 2 10 7.5 1 8.9 39 0.7 6 0 1 0.1 :
I 3 10 6.9 2 8.8 78 1.3 11 0.2 0.2 I
I 4 10 6.4 3 87 117 20 17 0 3 0.3 I
I 5 10 60 4 86 156 2 6 23 0 4 0 4 I
I 6 10 5.6 5 8.6 195 3.3 29 0.5 0.5 I
I 7 10 5.3 6 8.5 234 3.9 34 0.6 0.6 I
I 8 10 5.0 7 8.4 273 4 6 40 0.7 0 7 I
I 9 10 4.7 8 8.3 312 5.2 46 0 8 0.8 I

10 10 45 9 8.2 351 59 51 09 0 9 I
I 10 9 4.3 10 8.1 390 6.5 57 1.0 1.0 I
I 10 8 4.0 20 7.4 780 13.0 114 1.9 2.0 I

10 7 3.7 30 6.7 11 70 19 .5 172 2.9 3.0

10 6 3.4 40 6.0 1560 26.0 229 3.8 4.0

I 10 5 3 0 50 5.5 1950 32.5 286 4.8 50 I
I 10 4 2 6 60 4.9 2340 39.0 343 5.7 6.0 I
I 10 3 2.1 70 4 5 2730 45 .5 400 6.7 7.0 I

10 2 1.5 80 4 0 3120 52.0 458 7.6 8.0 I
I 10 1 0.8 90 3.7 35 10 58.5 515 8.6 9.0 I

100 3 3 3900 65.0 572 9.5 10.0 I
I 110 3.0 4290 71.5 629 10.5 11.0 I

200 1.2 7800 130.0 1144 19.1 20.0

I 250 0.7 9750 162 .5 1430 23.8 25.0

, 300 0.4 11700 195.0 1716 28.6 30.0 I
I 400 0.2 15600 260.0 2288 38.1 40,0 I

I 500 0.1 19500 325 .0 2860 47.7 50.0 I
I 600 0.0 23400 390 .0 3432 57. 2 60.0 I
I 700 0.0 27300 455.0 4004 66.7 70.0 I

. .

much too large. and tests showed that
the circuit stayed on for very long
times.

As I was pondering this dilemma. I
recalled that the small IN4148 diode
passes a very low current when reverse

biased . Datasheet s showed a maxi
mum reverse current of 25 nanoamps
at 25° C and a typical current of six
nanoam ps. That seemed like a large
variation and I knew that the current
was quite tem perature-dependent. so I

decided to measure a few of the ones I
had.

The results are in Ta hle 3. These val
ues were ncar the values I needed . hut

Continued 011 page 46
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Mega-Mini Micropower It 's funny how the mi nd ge ts stuc k in within the fi vc-to- !Ij-minutc range

Timeout Switch a ruL. I sudden ly realized thai I was try- wanted and none varied more th

continued.from poqe 45
ing to minimize current through the about a minute . This timer would n

RI-R2 branch hut was limiting my he suitable as a mass-produced c ircu

with such a large range of values I would
thinking to "standard" resistors. J had but as a custom one with selected pa
just learned that a reverse diode would it work s vcry well.

have to se lect the spec ific diode to lise .
work as a resistor. so why not make R) I made m y "fina l" version on

Protetyping a nd the final ci rcu it and R2 with re verse diodes which are single -sided piece of PC board me
cheap. smal l. and havc a lot more re- suring 9 mm hy JO mm-e-only slight

I made seve ra l prototypes. Fur the sistance than my standard resistors'! In larger than a DIP IC ! I used two 11
first nne. I set R I at 10 mcgs since it order to do this. it was necessary to watt resistors. an SMT capaci tor. an
was the largest va lue resistor I could measure a bunch of di odes and select IN4 148. M y technique for making
find In the cata logs . By usmg this two that had about the same reverse re- S~T PC hoard IS described In •

va lue . I would limit the current fl ow sistance (for a 50q · voltage di vider). I Pentium-Style Positive an d Negat i
through RI ami R2 to I uA. I set R2 at did this. and found that the circuit Power Supply." 73, June 199H. I w
I meg because I had a sma ll SMT rc- wo rked line-and drew only 8.7 pA. delighted to find that usmg I

sister of this va lue. Combined with the Since accurate measurements were SOT23-5 version o f the ch ip was
1.5-J.l F tantalum capac itor. the c ircui t not possible. I used the "try it and see" much harder than buildi ng with t
worked well . It was small and drew method with the DIP version of the IC larger SO-8 since there are only t
only 9A IlA. hut after I built it. I won - to select the actual components for my
dcrcd if I cou ld improve it. I made a final version. I breadboarded the di f-

IrD Iversion using a O.22-I1 F SMT capaci - fcrent circuits and ran timi ng tests.
tor and two tU-meg resistors that also Each ci rcuit had a slightly different
worked well. It was a hit smalle r and shutdown time and nonc was "clock-

drew only 9 .1 j..IA. like" in acc uracy. but all three were

Current (nanoamps)
Diode Resistance (megohms) """" - · 0 oJ ....

9 V & Room Temp. BAm~

ec""'"(Ot••uo< JO O) I
I #1 3.8 2300 '00".~

BAm~ - / "#2 2.6 3300 CQNNECTOllS --"10 0 I

#3 1.2 7100 I @ @ I

!I I
w

#4 2.8 3000 BAm~
1'81& PIl2

#5 1.4 6000
ONSEPAI!ATE

eoeo

#6 0.8 10,900 Fig. 5. The completed circu it is easy
Table J . Diode test results , connect,
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~Iore Technical Information for the Exper imen ter
Measuring and using \'Cry large resistances

With a meter that only measures \0 200() megs. I needed a different way to measure the resistances involved. T he method I used is
similar to the one I use for very low resistances . I measured the voltage across a resistor in series with the one I wanted 10 deter
mine. l rhen calculated the current th rough that resistor and with that I was able 10 calculate the unknown resistance. The resistance
I used was the D:\ I ~ 1 interna l resistance measured as 9.9 mcgs . PUlling the meter in line as shown in Fi~ . 3 is like placing a 9 .9-mcg
in se ries . I determi ned the meter resi stance by using a l-meg I% resis to r in series with it.

The equations arc:
I = V IR ._.,..f _

And the unk nown resistance is
R = (V - V )!l

« - .
With the 1.5-I1 F tanta lum capacitor, I measured 5.45 m V, giving a c urrent of 5.45 .\ 10 10 am ps. Wi th o nly 5.45 mV across the

mete r, essenti ally the en tire sou rce voltage (8.47 volts) was across the capacitor. T hus the resis tance of the capacitor was 8.47/(5.45
x 1( 111 ) = 1.554 .\ 10 1O, m aho ut I 6,fX)( ) megs.

Due to capaci tance and dielectric effects. it lakes some time for the c urrent to charge the capaci tor and reach its leakage value. For a 1%
accuracy, you need to wai t at least th e time constants. which for a IO--meg resistor and a I.5-I1 F capacitor is abouttwo minutes (wi th no
absorption). xorice that you cannot use a D~1~lto measure the voltage acru..s the capaci tor direc tly since the meter re sis ta nce is much
le ss than that o f the ca paci tor. The high resistances o f a coup le o f the capaci tors I measured caused rend ings so small ( I m V or less)
that no ise and meter error prevented really good read ing s- bu t at least I knew these capac itors had a very large resistance.

High -value resistors require careful handling . Surface films from moistu re or ca reless hand ling can red uce the resistance by in
creasing su rface current flow. I tried some SMT diodes and found the sh utdow n ti me was le s.. than ex pec ted . S ince the solder
contacts arc ncx t ro the surface, I suspect that surface c urrents were present.

Using a sta ndard IN4 148 di od e as a resistor has worked we ll fo r m y meier. f o r other applications. it i-, important to recognize
that the resistance of a diode varies with te m pe ra ture . Acco rdi ng to National Sem ico nd uctor, a rule o f Ihum b is tha t the reve rse
cu rrent through it will double with every 10° C increase.

Dielectric absorption
LOll" Level Measurements Iwc texn notes the following : Die lectric ab...orption occurs when randomly-oriented permanent di poles

o f molec ules within a ca pacitor dielectric are a ligned by an applied electric field. For timing this can seriously degrade the al'curJCYo f the
circ uit. This absorption must he knOW1] and compensated for if you want all uccuratc circuit. D ielectric absorption is no t norma lly speci
fied l'iy a manufactu rer. A te s t for dielectric abso rption is 10 charge a capacit or through a resis tor for one or two minutes and then dis
charge the capaci tor through a resistor for a short pe riod. Then let it sil for a co uple o f minutes and measure tbc voltage. This voltage i\ a
measure of the dielectric absorption.

To me asu re the voltage o n a capacitor, however, it is nec essary to have a very high impedance mcrcr-c-a common D~I~I will no t
work. I made a "j ury-rigged" high im pedance buffe r using one of National's high impedance o p amps. L:>'1C60R ~ . and was able to
get a fee l for di electric' absorption . I fo und tbat SO IllC o f the la rger tantal um ca pacitors had a large d ie lectric nhsorpt lon . thei r
sh utdo wn tim es in my timing tests d iffering sign ificantly from what was predic ted.

Using lUI Excel spreadsheet 10 determine componellts
Table 2 sho ws the spread ..hcct I used to se lec t the values for lily circuit. T he left-hand si de gives the voltage at thc nonin vcrting

input fo r vario us R I . R2 combinations with V« = 9 volts. With R2 == I meg and RI = 10 mcgs. the voltage is S.2 volts. The ne xt two
co lum ns show the results of the capacitor chargi ng eq uation: the voltage on C I fo r di fferent pe rcentages o f an RC time co nstant.
NOll' that C I reaches 8.2 volts after 9% o f a time cons tan t. T he next colum ns solve fo r the lime in seconds and minutes fo r certai n R
and C comb inations. For R3 = 2.6OCI megs a nd C I == 1.5 1lF. 9% of a lime constant is 35 1 seconds (s i lt minute s). w hich is what I
wanted. Using R3 = ~,600 m~gs and C I = 0.2211 F. si x min utes was 60% to 70% of a time consta nt . CI will be at 4. 5 HI lts and

selli ng RI =R~ =10 rnegs gives 4 .5 vo lts.
No te a lso that after live tim e consta nt s (5 ()()o/f,), the capacitor is nea rly fully discharged.
It is easy to make a spread sheet like I did since the function for c ' is pari of the fu nc tion library of E xce l. I f yo u do n' t ha vc Excel.

) 'ou can use the last co lum n and ratio the re sults for R = 10 a nd C :: I for o ther values.

Using a DI P chip
I breadboarded my test versions o n a regu lar bread board using a D IP c hi p. T his is cert ainly nOI the bcvr way III get a repea table

results. however. anti it is likely to he it major ca use o f my va riable res ults . If yo u decide that you want to make a circuit with tho:
DIP package. keep in mind a techniq ue suggested in one o f the Nat ional Semiconductor datashcc rs. T hey suggest bending the inpu t
pi ns and using what hams ca ll " ug ly co nstructi o n:' w ith the co mponents c o nnec ted d irec tl y to the pin . A s they note, ai r is an

exce tlcm d ielectric .

An alarm
I used an LED and resistor for the ou tp ut load d uring breadboard tests. Stning around waiting for the LED to tu rn o ff was boring,

10 say the lea st. I de vise d an alarm by con necti ng a :>.10SFET to the o utput of the comparator. W hen the LED went orr. the bell

turned on IFiJ!: ' ~ ) .
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Visa and M••terCard Welcome

CIRClE 250 ON REAOER SERVICe CARD

Other uses

critical cuts to make . Perhaps this is also
because I have now done three projects
with SMT parts. My first one. an audio
amplifier ("SMALL-a Surface Mount
Amplifier that is Little and Loud," QST.
June 1996) was on a 21 mm by 26 mm
PC board. At the time I thought it was as
small as I could go, yet this one is only
o ne-sixth that size. Practice must help!

Exact PC board layout depends on
what components you use. I put the Onl
Off sw itches on a separa te piece of PC
board and connected them with a three
wire rihbon cable so that I could mount
the switches on the front of the meter.
Whi le a power supply bypass capacitor
is generally used with comparators, I did
not use one and have seen no prob
lems-c-perhaps because the circuit is so
close to the battery.

I am already thinking of other uses for
this nifty chip. l could use it (with other
parts) to have an AC lamp shut itself off.
Power MOSFETs come in very small
packages now, so an ultra-small high
CUTTcnt switch is also possible . I co uld
build an intruder alarm and ha ve it shut
down after a few minutes.

Another intriguing possibility is for
ve ry long time delays that arc no t fea
sible with lower-resistance ICs. By
making CI = 3.31iF and Rl = R2:;; 10
megs, I made a 9Q-mi nute rimer. It
should be possible to ex tend that time
to five hours by making R1 = I meg
and R2 = 10 megs. The chip will oper
ate o n vo ltages as low as 2.7 volts, and
I breadboarded a switch powered from
a si ngle tiny lithium battery cell which
worked. The battery should last several
years. AU of these options will take a bit
of experimenting to get the best circuit.
but then, isn't that what ham radio is
about? I would like to hear from anyonc
who experiments with this Chip. I won
dcr if there arc better small capacitors
available and if there is a better way to
make high va lue resisto rs .

I have been using my new switch for
about six months now. I find that with
the "so ft" OnIOlf push-button switches,
I tend to tum off the meter more often
because it is so easy. When I forget.
though. the circuit reliably shuts down
my mcterc--just as planned. fa

NASA Mooned America. Rene makes
an ainlgju case tha t NASA never landed
anyone on the moon. Ridiculous, of
course. so maybe you can be the first 10
find fault with Rene's 30 "gotchas." He
sure convinced Wayne. $28.

T he Last Skeptic of Science. Rene
blows hole s in one cherished scientific
dogma after another. Do you believe
there have been ice ages? That the moon
causes the tides? That the iron core of
eanh causes its magnetic field? That the
II'3nsmutation of elements is dilf'lCult? An
other S28 well spent.

Rene's Books

In Marconi 's Footsteps, 1894 to 1920

by Peter R. Jensen YK2AQJ/G4GZT

This handsome vol ume is a must for
hams everywhere. It's the fascinating
story of how Marconi's technology was
first put to use, based on ....-riuen records
of the time and absolutely packed with
historic photos, drawings , and docu
ment s (many of which have never been
published before).
As the sayi ng goes, "truth is stranger
than fiction," and this book from Austra
lia is very, very hard to put down. One
page after another is filled with anecdote
after anecdote about life with ether in the
early days. Among the most captivating
chapters is a nine-page account of the
Titanic disaster: also, in the Appen
dixe s is the Press Report of the Surviv 
ing Wireless Officer.
We highly recommend the technical ad
venture that reading thi s book will be for
you. And when you' re done, don't pUI it
on the bookshelf-you'll wan t to show it
off on the coffee tab le. .
And with the holidays coming up once
again, here 's a good chance to give you r
self a great present. Just circle this ad
and leave it where you-know-who can
fi nd it!
[Kangaroo Press, 1994, 8 x I I inches,
hardbound with du stcover. 176 pp.• pro
fuse ly illustrated)

A book. of TITANIC import !

EARLY RADIO

Available today for ONLY S40.00

Radio Bookshop

Radio Bookshop
""- 8l)O.n~.7)7J or 6O.l-1/2-HlO'I&. FAX 6Ol-\I2~-&6IJ.

... _ l'lnlN f..... oa P'# U lor """""III Inf.." .... l""'_

Phone 800-274-7373 or 603 ·924·0058, FAX
603-924-86 13, or see order fonn on page 88
for ordering tnrormanon.

sse IS proud to announce PC HF Fax 8.0 for
Windows Now you can receive weather Fax, FEe ,
RTIY, Mortie Code. Navtex. Amlor and 5 ,101" while
WOfking with other eonwere The package comes
W I\tl our new WindCM'S FSK demodulator,
software. ITlilnual and database Just plug It m.
conned your recever. and you are copy'ng the
wond ' Can or wnte for our FREE P!'OdUl;1s
Catalog

PC HF Facsimile 8.0

• New 3 n11 Ed.
• 108 Chapters
-472 Pagll.
·840 Photos
• Printed 03198
• Cover. 1942
to 1997.

~, •no Receivers
caIIII, ·660 Variants

-fneluees 98
U.S. and IntI.
manufacturers ,

-- 0124.95 (+'2 ship)

This huge 472 page Third Edition includes
over 770 shortwave and amateur
communications receivers made from 1942
to 1997 . Here is everything you need to
know as a radio collector or informed
receiver buyer. Entry information includes:
receiver type,dale sold , photograph, size &
weight, features, reviews, specifications,
new & used values, variants, value rating
and ava ilability. Ninery eight worldwide
manufacturers arerepresented. 840 Photos.
Become an instant receiver expert!

Universal Radio
6830 Americana Pkwy.
Reynoldsburg , OH 43068
• Orders: 800 431-3939
. Inlo: 614 866-4267
• FAX: 614866-2339
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Every day more and
more hams are
enhancing their
enjoyment of ham
radio by adding
images to their
conversations.
Join the fun!

- """""- -Antema Grounding Kits

Tower MounI8d Boll Kits

Dipole Hangers

Other Enclosures

INSURANCE
Ior

CIRCLE 351 ON READER SERVICE CARD

Chassis Kits

cabinet Kits

Assent>led Cabinets

Slope Boll Kits

UHF & VHF Antenna

Power Divider Kits

CIRCLE 78 ON READER SERVICE CARD

CIRCLE 222 ON R£At)[ft SERVtCE e.um

AMATEURS
Insure all your radio and

computer equipment
(except towers and antenna).

HAMSURE

Absolute Value Systems
115 Stedman SI. #7
Chelmsford, MA 01824-1823
(508) 250 06 11

See the FUN you've
been missing!

Slow
Scan

TV

http : / /www .ultranet .com/~sstv

Small sheets Aluminum and Brass
UHF I VHF AflIenna Parts

is'~ (3ku4C4 ~
Charles Byers K3 IWK

5120 Harmony Grove Road, Dover, PA 17315
Phone 717-292-4901

Betweeo 6PM and 9:30 PM EST. Eves.
E-mail k3iwk@juOO.00lT1
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E·~l ail:hamsu~@ameriteth .net

www.ameriteth.netluserslhamsurel
hamsure.htm!

800-988-7702
Available only in 48 contiguous US states

Special Club Rates

new Pu.ml.rm TV Lite SJO .. SJ shipping.
PU~(,JWtl TV C laS5 ic . • " S200 "S5 ,hIpping.

..

Con ttnued on page 77

Space Station Launch
Delayed Ag""ai::..:n _

Space agency officials from around the world
met in May at Cape Canaveral, Florida, to dis
cussa new launch timetable for the International
Space Station. The launch of the ISS has been
delayed once again, this lime du"e to space hard
ware production problems in Russia. While the
first modules of the ISS are still slated to be
launched later this year, Russia admits thai il is
far behind schedule in finishing its main contri
bution to the station. Atop Russian space official
has told the press corps that the launch 01the new
station's first module will have to be pushed back
into late autumn of 1998, because his nation had

you can. Think about your current
space requirements and make certain
to allow for some room to expand if
you decide down the road to become
involved in a new dimension of the
hobby.

Remember: If that occurs, you 're off
again with a component here and a
piece of gear there , and before you
know what 's happening, Mr. Hyde is
rearing his ugly head! fa

lt is difficult to presen t a convi nci ng
argument for either the Jeky ll or Hyde
ham shack designs by stating un
equivocal ly that one is better than the
other. There are probably just as many
amateurs who will make a case for either
extreme, so the safest bet is to adjust
your sights for a compro mise plan but
make certa in to incl ude all the safe ty
and as many of the comfort features as

Final thought: Bui ld one (or two) Rf
ammeters , and then se ll your SWR
mcters to hams who didn 't read this
article. flJ

Home-Brew RF Ammeter
for the Shack
conltnuedjrom page 30

QRK
rontinuedJrom page 8

The Netherlands. The European Radiocommu
ncatore Office (ERO) has been instructed to
offriaDy notify the FCC of the decision approving
US participation.

The Stale Department's action came at the
urging of the ARRL thai the US take advantage
of the CEPT Recommendation T/A 61 ·01 ar
rangementsand issuea license thai would be rec
ognized by CE PT·participating administrations
and would be valid for brief visits.

Also, last failihe FCCproposed amending the
amateur radio rules to make it easier tor hams
holding a CEPT license or an International Ama·
leur Radio Permit (IARP)10 operate during short
visits 10 the US.

Under the arrangement. a US Tecnocan li
cense would be recognized as a CEPT Class 2
(VHF only) license, with fu ll privileges above 30
MHz. Holders of Tech Plus through Extra tickets
would be given a CEPT Class 1 license, with full
privileges on HF and VHF. Novice licensees
would not be eligible for a CEPT equivalent li
cense since most CEPT countries don't offer a
license of this type.

Once the ERO formally advises the FCC 01
- ----------------1 the decision. the FCC must complete the steps

to implement the participation before CEPT li
censing can become effective.

two turns instead of the wire straight
through the core .

So what's the bottom line?

Take the Jekyll and Hyde Test
rort1in uedJrom page 37

reclining. These executive chairs can
be expensive, so check discount offiee
suppliers for a good deal. Whatever
the cost, it's worth the added expense.

Q. I use open wire feeders. Do I
have to build two of these units?

A. Actually, this is "builder 's choice ,"
but not necessarily. You can duplicate
the rest of the circuit and use a dual
pot, switching the single meter from
one side 10 the other, bill (although J
haven't tried it; J use coax) probably
one in either side of your feeder pair
would sen e as well.

Q. How do I know this simple unit
will work? How did you test it?

A. My antenna, about 10 feet high
and which runs through an a vocado
tree and resonates at about 12 MHz,
fed by my QRP++ through my home
brew low pass antenna tuner, which
also includes a cross-needle meter,
was used to check operation ofthis RF
ammeter on all bands 40 through 10
meters , the only bands I opera te. There
is no reason it should not f unction as
well on 160 and 80 meters .



VHF and Above Operation

Number 50 on your F~bac/( card

HaOUE f:' BEYOND

Polarization tests

pre vio us test. without tab le ).
Place a piece of lin foil cover
ing: thc length of the table be
tween the anten nas and repeat
the same tcsr as be fore . T he tin
fo il w ill si mu la te th e e a rt h,
struc tures and bodies o f wate r,
S lowly increase o r de crease the
vertical position o f the transmit
a n te n n a and so u rce. wh il e
watch ing the po wer meter fo r
any change in d B level. Note as

you c h a nge ve rtica l height
th ere is quite a c ha nge in
po wer rueter re ading . There
will he a po int where yo u can
reach min imum and maximum
meter indications.

This change that you no w ..C\:

is directly affec ted by the tin foil
rc flcc u ng part o f the microwave
sig na l into the de tector with the
main path signa l. Thi s is ground

reflection. or multipath. affect
ing the total path performance
o r the microwave ..ignal. It ' s
kind o r a sl ick trick to sec a com
plete antenna test ra nge on top
of a table . J lind i t ' 'CI"y inte re st
ing to demonst rate in min iature
the test ra nge and sec firsthan d
things we have read about an 
te nna struc tures. hUI because of
the lo wer freq uencies in volved ,
wc we re not ab le [0 create the se

types of effects . You call re ad
about them bUI the dcmonstrn
{ion bri ngs the mcs...age home
m uch better.

Another e xperimen t ' an he
o ne tcsr of po lariza tion . thut is,
where both antennas arc vcni
cal or ho r izontal. Is the re a pc n
alty in Ihe tran smi ...sion a nd
reception if one alllenna is ver
lical and the othe r horizonla l in
po larization ? This tesl c:ln he
made wi th Ihe lest range from
the last e xpe rimen i-jusl re .
move thc tin foil from the leSI
setup and note the power meter
reading . Le(s say il was read
ing +5 dBm fo r a Jloilll of ref.
e rc nce. Th c number i ... not
importalll: Just record what you
a re reading, for reference in dB
r o wer.

We ' re a ssumin g th a t the
transmiller is mounted u n a
...mall camera Iripod fo r thcse

The tabletop test

Th e tab letop ant enna tes t
range wa ... SCi up to have a mi 
c rowave power meter con nected
to a coaxia l waveguide tran si
tion and a ..mall hom antenna at
the head e nd o f the tab le. (The
transitio n used was \"CI)' simi
lar to the transition described in
las I month ' s co lumn.) AI the
opposite e nd o f the table was a
Gunn diode o..cillutor. equipped
..... ith ..imilar hom antenn as as
the po wer meter end or the path
being tested .

11k: power meter tdcsrinatiom
and the rransmincr (source) were

tested 10 each other (without :I

table in the path]: there was litt le
difference noted in the power
rue ter reading a.. the rrausmiucr
source was ra ised to a h igher
position o f alignmen tthan cuch
horn ante n na . Origina lly the
horn antennas were pointi ng ut
each ot her at simi la r heig hts.
Wl.' II, you say, what docs this
test show'! T his test prove s [hal
fo r two an tenn as ai med at each

othe r. with the uunsmft antenna
at varied heights, there wi ll he
no change in [he receive antenna
si gn al s treng t h , I f the pa th
changes with height you have
seco ndary pat h interfe rence .

If there wa.. a secondary rc
ffection path it wou ld a rr ive
with phase difference. in re fe r
ence to Ihe main signal palh . I
refe r 10 e ither the add ition o f
e nergy or the suhlral..' t ion o f e n
ergy. due to thl,' signals being in
or o ut o f pha..e wi lh each other.
A simple te~ t 10 sct up is to p lace
somelhing under the ante nnas
that wou ld reflecI energy. This
le st si m u la te ... the e a rt h and
pos sibl y a hod y o f wate r or
..tructure s in the path h etwecn
ant....nnas.

With the tahle hack in place ,
space Ihe antenna" alxlUt a foot
abO\'e the lahle su rface (e.'
ac lly the same po sition a s the

eac h inch o f that se para tio n is
equivalent 10 a full wavelength
of RF radiat ion between anten
nas, Try that at 40 meters-e-lf
you do, you' ll need the e ntire
farm an d th or mig h t not he
enough.

I

I
I

GUNN
O5ClIATOR
W/SMAU

HORN

The antenna test range

manage and le t i t go at tha t
point.

A short antenna demon...tra
non range was set up o n a table
top ShtN ing how RF propagat ion
is affected. and ...ome principle ...
applied to its path losses from
source (transmitter) to dcstina
lion trecclvcn. 10 GHl micro
wave frequenc ies were used in

this de monstrat ion. which a l
lowed a tabletop to I'unction as
the test ran ge , T he table. being
about th e fe et long. provided a
te st ran g e nearly 70 wa ve 
lengt h... long . maki ng a good
eva luatio n o n a sim ple basts.
300 mill io n di vided by a fre
quency o r 10250 MH I eq ua ls
.29 meters or 3 crn (1,1 4 inches)
for a wavelength at 10250 MHz.
Sec FiR, I,

Doc s [hi s ma ke any sensc
when you thin k about a 10 GHI
waveg uide (....'avc leng th bei ng
o ne inc h a nd waveguide fo r 10
GHI being n ne-ha lf by one inch
in physical size)? With a wave
length being about an inch and
the ta hlc being five feet lo ng,

TABLE TOP ITST RANGE

COAX
1RANSIllON
W/SMAU

HORND O

Making antenna
measurements

C. L. Houghton WB61GP
San Diego Microwave Group
6345 Badger Lake Ave,
San Diego CA 92119
Iclhough@pacbell.netJ

Thi ... month I wamro describe
some e xperi ment... w ilh mic ro
wave and VHF teM equipment
and ar ucnnas thaI were covered
alone of our San Diego Micr o
wave Group meetings at Kerry
:"61Z\\ ' ·... horne . The...c experi
ments covered some o f the most
ba..il' o f all antenna principles.
demo nstrating them o n ..ma ll
models. The ability to ..cc on a
..mall-scale equivalent pro ved
invaluable : it clurlflcd our uu 
dc rstanding of ourcnnas and cr.
tects that de lllollslrall' untcuna
principle...

We all arc uwarc o f these h;lsil'
principles. like put the ante nna in
the d ear ;11 least one -quarte r
wave length above ground, plal'e
it away Irom obstrucuons in the
transmissio n path . and on and

on.L too. have been pretty much
aware o f what J hav e rend, but
due to the sheer si/ e of uutcn

nas and [heir supporting struc
tu re s. I don't have the spa'e1
u mc/inc fination to te sl the se
principles. I j ust put up the bcsr
antenna and structu re thut I call

FigoJ. A/l/enllll /~'.I"t nml((' CrmMT/ICla/ on a lablnop. n i l' IIl icro
Il'm'e / )()il 'er 11/1'1er iJ /onl/('d on ol/e elld and Ihe lest Irllnsm;l1er

( /0 GH:. GUl1II IHt'il/lIWr lunl1ed 011 .unal/ camera Ir ipod) is on
the other end of tl/(, le.H rmIXt'.
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tests. UnlOCK the swivel mount
of the camera tripod. and while
noting the power meter reading.
slowly rotate the mount into a
ve rtica l posit ion . Notice the
power meter as you rotate the
antenna from one polarization to
another. If things are proper you
should see something near 30
dB. all thin gs being equal. We
saw a dB change on our test
range of 26 dB. as read on the
power meter. This was attributed
to our test fixture and influence
frum reflections in the garage.
For demonstration purposes it
worked we II.

Circular polarization

What other tests can you per
form in such an antenna test
range? Let's try circular polar
izat ion. This is ne ither vertical
nor horizonta l but can be de
scribed as using a spira l type of
antenna when incoming signals
are of various polarizations. You
are familiar with crossed po lar
lzation antennas that are used
for sate llite communications .
They differ from circular anten
nas in that they can be swi tched
to either vertical or horizontal
by a relay at the antenna.

As the name implies they are
cross-po la rized, in that two
single-beam antennas arc com
hined on one boom to support
both polarizations. vertical and
horizontal. Usually for gain pur
poses two sets of such antennas
are mounted horizontally in ref
erence to the antenna tower or
mast.

The circular antenna can take
several forms. one being con
structed like a coil of wire as it
is taken off a spool and allowed
to drop to the ground in coils
much like a stre tched SlinkyTM
toy. This type of antenna is fre 
quency-dependent on a center
design frequency. It is not sharp.
bUI ra ther brnadbanded in na
ture . See Fi~. 2 for c ircular an
tenna details.

Another form of spi ra l. or
helix. antenna can take the shape
of a modified coil. or helix . in
that the coils start a t the feed
with a very tight coil and as the
length o f the antenna increases

so does the spiral increase. It's
much like winding a spaced coil
of wire on a pointy ice cream
cone.

SliII another version, used for
condensed space, is a sma ll flat
circular spi ral etched on a piece
of PC board. The spiral is very
tightly wound of really closely
spaced printed lines etc hed on
the circuit board. This antenna
is broad band i n frequency
ran ge from severa l G Hz to
about 12 GHz. T hi s ty pe of
antenna is primari ly for radar
threat reception and similar
uses.

These antennas are usually
found in surplus, looking much
like a can of tuna with a coax
connector on one side, and a
plastic or epoxy lens on the front
side. Some show a spiral pauem
on the plastic side through the
plastic cover. Other forms could
be of similar diameter but only
a quarter of an inch deep, with
a coax connec tor, again, on the
back side of the antenn a.

In any case, replace the hom
antennas o n both ends of the
tabletop test range with the spi
ral circularl y polarized test an
tennas . Repeat the previ ous test
as to verticallhorizonla l move
ment of the test ante nna. No te
the power meter reading this
time, when the tes t ante nna is
rota ted be tween vertical and
horizonta l patterns . Did the
me te r change in level from the
test ro tation?

Repeat the test on mu ltipath
with the spiral feeds. Replace
the tin foil on top of the table
before running th is test. We
did not have time to finish this
test at our monthly microwave
meeting. Give both these tests a
try. Just had to leave you with
so mething 10 ponder and specu
late on when the spiral is varied
in height above the tabletop. I
will answer tha t question next
month.

Ifyou want to work out a pat
tern of the amenna you have
under test there is a simple plat
fo rm to cons truc t tha t will
manually let you test an antenna,
be it a hom spiral or other 10
G Hz antenna on th is test range.

What you need to do to evalu
a te the antenna pattern is to
place the transmitter with its
an tenna to be tested on a cali
h rated turn tab le . What yo u
should do is to scribe 360~de

grcc compass calibration marks
on the turn table from an old
record player turntable and r0

tate the entire antenna and turn
table while taking readings .

If you're diligent enough, you
can ma ke checks every degree
or so, to e valua te wha t the
power meter sees from the test
antenna. as you rotate the test
struc ture turntable and antenna
about the compass headings .
The best way to do thi s test is to
take the tes t antenna range out
of the garage and out into the
ope n to avoi d re flecti ons of
nearby Objects interferin g with
the transmission of energy be
tween the two antennas .

Commercia l manufac ture rs
have automatic equipment to
perform tests and create ex
amples, but we can do similar,

Fig. 2. Several types ofcircularly
polarized microwave brutltihand
antmnas an similar; shown is
an example of a typical military
surplus model.

if less high-tech, testing. Sure,
it takes ti me to make a lot of
readings. but when you plot
them out on a piece of graph
paper you will have a picture of
what your ante nna's beam pat
tern looks H e from this simple
an tenna test range .

I cannot s l a te th i s more
strongly: Recording many read
ings like this gives a true pic
ture of j ust what an ante nna is
doing-be it a t 10 GHz, or at
lower frequencies where yo u
cannot repeal the test, because
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THE DIGITAL PORY

the sc a le o f ma te rials is to o mom carpel. While we know it's
large . That's the beauty o f us- just a scaled-down vers ion of a
ing microwa ve as a modeling real train. its operation is j ust the
structure. to help ex plain what same. be it 100 tons. or j ust a
is happening and ho w the an- pound or two. The di fference
tenna is performing . here is size. a nd with the an-

The tests you make and the tcnna lest range. it's still size
data yo u obtain will be usable and sca ling down to test for
no tj usr atl u Gltz.bur will a fso s imi la r fe a tures a nd e ffec ts .
be applicable to other Irequen- Modeli ng a llows you to demon
des . It' s lik e working with a st rute antenna perfo rmance o n
mode l trai n se t o n the living top ofa table . fa
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Jack Heller KB7NO
712 Highland St reet
Carson City NV 89703
[jheller@sierra. netl

You call sti ll bu ild yo ur own
packet modem. and thi s muy be
a fascinating project for yo ur
cl ub . In past colu mns I have
covered the case of b uilding a
serial modern for the HF d igi ta l
modes and lam ented on the lack
of the all-important TCl\.1 3105
10 bui ld a VHF packet modem.
T hrough the thoughtfulness of
Dave WA40VT. I found LOG
Electronics sti ll has a supp ly o f
ready-to -go kit s 10 build your
ow n lew -co st 1200h pack et
modem.

I don 't " nnw if there will he
more ki ts after the se an: gone.
hut there arc probably eno ugh
fo r those who wi sh to take ad 
vanrcg c o f a most re asonable
e n try into packet radi o . The

price tag. at $30. sho u ld be
e nough incen tive to grab the in
tcrc st of even the most frugal
prospecti ve packetccr.

T he cost wi ll cover :Ll I you
need ex cept for c on nec to rs.
cab les and a n enclosure . You
will find instruction s to build
your own cables arc included.
so yo u can save a lill ie there.
And it wil l perform. o f course .
wit hout the enclosure. There is
a tcrm inal software package in
cluded. plus there arc a lo t of
programs available elsewhere to

mu kc this project successful and
fUJI to e xperiment with.

The disk in the kit co ntains.
along with the program. a com
prchensl ve educational manual
thai e xp lains packet opera tion.
p lu s explicit in structions fo r
as se mbly. T he printed ci rc uit
hoard is plainly marked. and by
fo llow ing the ste p-by -step in
struc tion sheet. the assembly is
simple and straightforward . All in

all. it's an enjoyable experience.
You will also find a paolo list

that g ives Radio Shackw num
hers fo r connectors . cable part s
and a sugges ted e nclosure. I
found the bo x was no longe r
avai lable and substituted a pan
# 270- 1802. This worked well.
though it was necessary to elon
ga te the mounting ho le s on the
PCB slightly to fit the bosses in
the bo x.

Also. yo u wil l want to avoid
one o f my fo rays into near fu
ti lity. Si nce I wanted to use the
same 25-p in cab le to this mo
dem as I usc on the HF modem
and the BayCom™. as well as
the PK 232. I in..tallcd a connec
to r on the end of the box that
just docs not belong. It wil l su r
vive a nd doe sn't look re ally
awful, but only after dri lling and
tapping , epoxy. p lus modifying

tbe connector.A nine-pin counce
tor is the best advice. Of course.
a plastic shoe box would o ffer
mo re leeway for the untamed
builder.

It works great

After completing thehardware
and cabling stage. I brought up
my copy o f BayCom 1-4 <oft
ware. It has been the most re li
able of all I have trie d for use

with the serial modem. so I like
to ru le out fail ure at fi rst. then
advance in to unk no wn wa te rs
later. The Basic Packet Modem
is a sparkling succe ss . It co n
nccts to the local PBBS with
speed rivaling the PK232.

I fo und the pre vious source o f
this version of Bayf' om so ft
ware is no longer at the web site
wh ere I fi rst d iscovered it. Af
ter running an Internet search. I
could only find Version 1.5 tt'vc
lis ted the address in Tabl e I ). It
i s a DOS prog ram a nd t he
documen tat ion th at come s in
the separat e "Manual.z ip" will
lead you through the se tu p a nd
o peration .

As with any termin a l pro
g ram. the co nfi g ura tio n must he
correct. So ... print the manual .
read it and fo llow the instru c
tions. It is all ed ucation in it se lf.

As I read and listen to o thers.
I he ar simi lar praises for thi s
pros ram - I did fi nd version 1.4
in other than Eng lish versions.
hUI even those locat ions are get
ling sparse. Version 1.6 is o ut

and no t a freebie . I have not had
my hands on it. hut presumably
the com mercial version is a tad
more user friendly. Take this as
yo ur due th'lt the freeware vcr
sico takes a lillie getting used to .

The o ften mentioned freeware
from George $V2AGW is listed
in Table I . Geo rge is conunu
c usty upgrading h is programs
a nd th e y work ve ry well . I
found . in this instance. that my
loca l node was not re spond ing
as well to the com mands from
this software a s I would have
liked. You will find performance
varies from node to node . so
experi mentation is a key here .

Inci dentally. George te lls me
he has bee n working a gateway

o nto the Internet in Europe wit h
an interface he wrote and surf
ing the World Wide Web with
Nctscapew and similar brows
ers. There is a glaring difference
bet ween the poss ibilities as we
see them in the States and Eu
ropean pucker radio where they

are running at 9600 baud . I hear
n umerous co mpla ints thai we
need to upgrade from the snai l
like 1200 h.... Someday.

Spea king o f other software . I
receiv ed a few messages from
hams that made me re think my
position o n PCFl e xnel. Don
WL7 NF sent me info via pac ket
that there is a driver on the
PCFle xnet Web si te that will
work wit h the Soundluastcr r»
c ards . J had stated pre viou sly
there was no such module . J ust
to he sure. I recei ved word from
Jim A BBA B that he had the sys
tem up and work ing w ith jus t a
lillie tweaking left. So ... it can
he done . Just lea ve it to the rer
sisrcm ham to pro ve it.

A rec e nt v is i t from H al
KC 7ST U mad e me painful ly
aware o f trends in ham rad io.

and that so me o f th is di g ital
technology that we either ignore

o r take as a matter o f co urse
ho lds a large degree of the an 
swer to breathe new life in to this
hohby. Hal is u software cngl 
nccr and the things he saw thut
day obviously impressed him .

Some o f th i:» is nOI exactly
ne w tech no log y. Audi o Fre 
quency Sh ift Key ing (AFS K )
techno logy has been around for
a flow decade s. Many o f us ig
nored it. prefe rrin g the " rea l
mode s" of phone and CWo Be
sides. the cost of using digi tal
mode s was o nce prohibiti ve .
You could scrimp and save to
buy a radi o that got you on the
a ir. Why double the cost for
so meth ing th a t tied you to a
keybo ard?

It has all changed

Hal could see there is some
thing more to ha m rad in than a
two-meter handheld and repeat
ers-and this was something he
co uld a fford and fo r which he
could perhaps wri te some so ft
ware to satis fy his needs. Aft er



Ph olo A . Packet 0 11 wheels-Since the LDC Itesic Packer Modem
draws its power from the serial parr of the computer. it i_~ possible
to rIlII the entire packet station from batteries . Here , the battery
providing p OII 'a is the auxiliary battery of the NY. The modem is
located just 10 the right of the ICOM \V2A liT that is running
without its battery attached, This makes the modem approxi
matelv the same dimensions tiS the radio. TII'o simple cable con
nections and your station is 0 11 the air. It lI'a"~ III' and working at

the time of the photo , The camera [lash killed the screen display,

al l. if someone with a limi ted
unde rsta nd ing o f comp uters
{suc h a'i his friend Jack ) co uld
assemb le these gadgets. ma ke
the m wo rk and have all this
fun . Hal c o u ld s u rely ha ve
twice the thri lls. And again.the
cost is attractive.

Hal saw nOI o nly packet mcs
sages o n the local ham PBBS,
hut the fac t tha t. th rough the
loc al node. the re is a ga te way
10 o ther pac ket nod e s around
the world. P lus. it is possi b le
to access Internet gateways
and e nte r an o ther rea lm o f
co mmunicatio n . Addit io nall y.
he got a qu ick lour o f what ls

being d o ne wit h HF d ig ita l
communications.

The excitement

When he saw the RTTY be
ing decoded on the screen. he
was gl ued to it . When I showed

him the spectrum analyzer buill
into the HamCo mm software his
eyes s pa rkled. Th t"n. eve n
though ..ve pic ked a time when
there wasn ' t much SSTV activ
i ty. the re was j ust e no ug h 10
make him nearly salivate. Oh.
the th ings he could do!

The most impo rtant aspect o f
all th is is tha t ....-e have. within
th is di g it al co nun unt c a ti ou
fram ework . the means to reta in
the at tention o f the curre nt crop

o f ne w inductees. I cou ld detect
the quic kening o f th e senses
wh en Ha l reflected o n the fact

that these comm unications were
being accompli shed without re o
lyin g o n the te le phone . Thi s

comparison rel ates to so muc h
mar is curre ntly done with mo 
dem s over landl inc.

What I am saying i'i simply
this: If we are to ho ld the in te r
est o f the ne w ham generatio n.
w e mu st lei them kn o w these
modes a re available. affo rdable ,
a nd e xpanding . Th ey can be pan
of a techno logy they C;1Il co n
tribute to, plus have a lo t of fun
do ing it.

If you are thinking of ge tting
o n ho ard the di g ital trend . thi s
wi ll be a good project to d o
and share with a ham o f yo ur

acq uaintance . It co uld be a cata
lyst not on ly fo r your friend . hut
you may revive so me thing fa s

c inating in yo urself by p utt ing
to gether a neat litt le p roj ec t
tha t pro vide s commu nica tio n

throug h the airwa ves.

Pac ke t co m m u nica t io n is
usua lly done throug h bull eti n
boards. bUI it can be keyboard 10

keyboard. That is another facer
that will sti r your imagination
wh e n yo u connec t 10 a fr iend
acro ss town. It is si mi lar 10

A!\.1TOR or PACfOR in that you
ma ke a link in the connec tion

and the packets are self-correct
ing so the recei ved message is
ident ic al to th at w h ic h wa s
transmitted.

W he n you want to try this
ke yboard stuff over long d is 

lances. RITY is a nice step and
the c OSI is. again. nominal . with

the use o f a seria l modem and a
p iece o f low cost sha rewa re .

You can ta lk to the world with
eq uipmen t yo u made yourse lf

and fi nd many others fo llowing

It (

the sa me pat h. Check o ut the
Web site listed in Ta b l... I for HF
serial mod ems and my column
in the Fe bruary 1995 ed ition of

73 .
With the add ition o f the LDG

Elec tronics Basic Packe t Mo 
dem . I no w have a modem for

VHF packet and . in a matching
box , an HF serial modem for
RTT Y, A M TO R and SS T V.

Co nun ued o ll l'age 54

Current Web Addresses

Source for: Web address (URL)

HF serial modem plans + software hnp://www.accessone.coml-lmayhanlindex.hlm

PCFlexnet communications free programs hnp:/Id1Old.afthd.th-darmstadt. del -llexnet/index.html

Tom Sailer's info on PCFlexnet http://www.ife.ee .elhz .chl- sailer/pcfl

SV2AGW free Win9S programs http://www.forthnet.grlsv2agw/

BayCom - German site hnp:llwww.baycom.del

Pasokcn SSTV programs & hardware http://www.unranet.coml- sstvllile.html

Winpack shareware for Windows http://www.duckles.demon.co.uklhamlwp.hlm

Baycom 1.5 and Manuat.np in English hnp:/lwww.cs.wvu .edul-acmlgopherISoftwarelbaycoml

Tucson Amateur Packet Radio-where packet started- new
htlp:llwww.tapr.org

modes on the way

VHF packet serial modem kit http://www.ldgeleetronics.com

Table J. All of the above were cut ami pasted direc tly from the n't>h page to avoid the inevitable errors when copying ctf you ellcollnter
a problem with a European address, the network: is often at fault. Try again later.
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Powe rltelco entrance

The story ofcomplete protec 
tion fo r a ham shack co vers not
only strikes to the to we r but also
hig h voltages u n the ut ility line s

comi ng into your shad... By us
ing single -point grounding. ham
eq uipme nt will survive a hit to
its to wer. If the o uts ide (tower!
pe rimete r) ground syst em has a
low impedance. most o f the strike
energy will hedispersed into the
g round a nd lill ie energy will
enter the shack . If the ground
cond ucti vi ty has dete riorated
ove r time. the ground system

hi gher turn-on voltage : ho w

e ver. the turn-on times are also

additi ve . Ano the r gas tube as

scmbly may he added clo ser to
th e ma tch box fo r additio nal
sa fety.

f or di po le antenn as usin g
baluns, use o ne ga s tu lle across
the ba lun (one lead of the gas
tube to each oft hc d ipole wires )
and one lube from eac h side of
the ba lun (wh ere it connects to
the d ipole's w ires) to its g round

straps. This will help to protect
the balun frum a strike to the
di pol e wire s and greater stri ke
e nergy will be diverted to the
g ro u nd befo re re ac h ing th e

eq uipment.

INSULATOR

-
~ANTEN

~

" 0

EN <,
RT GAS TUBE-- COPPER GROU

STRAP
ONE STRAP
EITHER SIDE

WOODEN SUP

n. GROUN
~ \ I

- -- , , ,
/ / - • -- " ,

.. / " .
UNDERGr -,

/
-e- RADI

, ""--STRAP

WOOD
SUPPO

STRAP EXTENDS
ABOVE WOODEN

SUPPORT

Fig. I . One method of providing grounding protection fo r a
wooden wire (/lI/ en l1O supporting structure,

a standard Su-obm coax. cable .
A s a resul t. a vertica l with a
poo r ground plane may actu 
all y g ive <I be tte r match , and
a s t he g ro u nd pl a ne is lm 
pro ved. the match will worsen.
But don ' t he foo led . A good

ground plane is critical. The bel
tc r the ground plane fo r RF. the
better the- earthing fo r lightning
as well (assuming that the RF
ground plan e is act ually ill the
g rou nd). Yo u 're far better o ff
with a good low-inductance un

derground earth ing system than
with a sligh tly beuer VS WR

re ad in g . Correc t an y s lig h t
m ism atc h with an appro priate
lun ing un it inste ad . Co nsider
r u n n i ng t wo 7 5 -o h m co ax.
fccdlines in paral lel : this can
o fte n be the best match fo r a
g ro und- mou nted vertic al (75
di vided by 2 = 37.5 ohms).

In terms o f urucr ma suppo rts,
a void using tre es o r wooden
po les to support wire antennas.
If o ne of the..e supports is al
re ady in place. then install two

para llel verti cal co pper straps
fro m the to p of the support to
g round. The straps will ground
a VHFIUHF antenna and di vide
the stri ke c um-Ills with the coax.

cable. By using two m ap". the
inductance in such a ground run
is mi nimi zed . A lso, place the

contin ue d from IX1ge 53

THE DI6 1T RL PORT T heir m a il a d d re ss is 14 4 5
Parran Ro ad. St. Leonard MO
20685. A realt y good look at

Both of t hese a re lo w -c o st their wares can be found o n thei r
proj ects yo u c an do yo urse lf. web si te as listed in Ta b le I.
No w. I need to add an HF un- Thei r rea l clai m to fame is in
tcn na to the RV and I can play just other areas of ham mdio-c-espe
about anywhere. Ah . the thing.. a dally impressive is thei r auto
ham can do with his toys! matic antenna tuner kit . You will

To contact LOG Electron ics be impressed when you see their
hy pho ne, ca ll (4 10 ) 5X6·S475 . full product line . fa
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straps o n o pposite sides o f the
pole to reduce mutual ind uc
tance . The coa x line sho uld run
dow n between (and well clear
at) the straps.

If a longwire (fed by a trans
match) and a wooden pole (as a
support fo r the antenna wire) are

being used. the grounded straps
shou ld extend higher Ihan the
pole to intercept a strike or to
divert energy to ground if the
wire is struck (sec Fig. 1). Ad
d itio nally. place a high-voltage
gas tube between the long wire
and the ground straps o r make a
mechanical ai r gap betw een the
wire and the ground straps. A
ga s lu be is not ad ve r..e ly af
fected by temperat ure. humid 
ity, po ll utio n , wind o r o the r
env ironmental fo rces, while a
mec hanical a ir ga p is g reatly
aff ec ted . It may he difficu lt to

_______ _ _ _ _ ___ _ ____ _ ______-\ calculate the voltages present at

the gas tube or ai r gap po int.
because the y will c ha nge a s
hands arc c hanged . As a rule of
thumb, however. at about 7 kV
an air gap would he 0 .175 inch
at sea level wi th 50% hu mi di ty.
T he brenk-over voltage goes up
with higher e levat io n and/or in
creased hum idity (surprising ly,
humid air is ac tua lly less dense
than dryer ai r). Gas tubes can
also be co nnec ted in series fo r a

Last month. ,",,'C talked about
the special considerationsneeded
for high-rise building antenna
installa tions. but even so-culled
ground- mounted vert ical anten
nas req uire the same ty pe o f
e art hing a s do ot her ant e nna
structures for lightning prorec

uon . If operating on 160 or SO
meters. the lightn ing grou nd
should also make a great 'OUI1

terpoi sc for yo ur quarter-.... uve
ground-mounted ve rtica l! Re 
member. a vertical's impedance
is half that of a d ipo le 's (about

35 ohm'S fur a fu ll-sized q uarter
wa ve ). T his means that the oct
tc r Ihe ground p lane. the worse
the VS W R match wi ll appear to

Lightning protection 
w hat your mother never
told you, part 7

Your input is always
welcome!

Your Input Welcome Here

HAM TO HAM

Rog e r a nd Ron Bind o f
Poly l' hu scr Corpo ratio n have
put together a we ll-written se
ries of lips and suggestions on
how we can effectively protect
our ham radio slaliuns front the
effects of a lightning strike . The
scrtcs begun in the January 1998
" Ha m To Ham" Co lum n a nd
Part 6 o f thaI se ries appea red last
month. Part 7 follows:

Dave Miller NZ9E
7462 Lawler Avenue
Niles Il 60714-3108
Idmi ller14@jullO.com)



nearer the horizon. and add ition
ally narrows the bcamwid th.
T his conce ntrates the signa l
an d p roduce s the typical gain
fi gu re s a t tribut ed to fiv e
eig hths- wave radi ators. The
co il provides im pedance match
ing to the 52 ohm reedpoint, by
p re se ntin g ,I sim ul ated three 
q ua rter-wave fe ed , and doc s
nOI affect the radiation ang le ,
Thi s antenna still needs ground
rad ia ls, how e ve r, and is used
in so me commcrciat aju MHz
limited -range insta lla tio ns .

"O ther com me rcial insmlla 
nons use vertically-stacked. ver
tically-polari zcd ' folded dipole'
type umennas ... and these co n
figu ra tio ns need no rad ia ls.
Howe ver, tho se commercial an
tennas that look like a s tre-tched
o ut ground plane, some 20 fee t
long at 150 ~1Hl and perhaps
six fee l long at 450 ~lHl. do
ha ve rad ia ls, under what is a
multi-half-wave co llinear gain
an tenna . . . ground radials a re
al way's put und er this variety,An
antenna or th is ty pe can produce
omnidi rectional g ains o f 10 d B,
almost like hav ing a lu-cfcmcm
bea m in all di rections!

"The next time tha t you pass
a professional co m m unications
installa tion, be it a co m mercia l
o r govern me nta l fac ili ty, stop
and study some of the antenna
de sig n options used in thi s sc r
vice , See if you can pinpoint the
designsr ve referred to here; it 's
likely that you' ll sec these tech 
niq ue s p UI into p ractice , T hey
....ork we ll. since these insralla 
nons are engineered for the- cov
e rage needed a s well a s for
d ependabilit y. Peo ple ' s lives
often depend upon them!"

can o nly absorb a limited
amou nt of e n... rgy be fo re be 
coming saturated. In 9 ()% of all
earthbound light ning ...tri kes, a
traffic jam of electrons wi ll be
forced into the rower. If the elec
trons cannot disperse in a rea
sonable lime frame. the hack-up
pressure (volt age ) will find or
create another path . The ground
sys tem. if too small in area. will
cause more e nergy (0 traverse
the cables and oth er lines into
the shack. These last two sen
tenc es arc ve ry im po rt ant :
Please read them once more.
The 110 protectors can keep the
vo lt age le ve fs between the
sing le point ground andthe sig
nal HncCs) at survivable limits.
hut the energy is only d iverted
el sewhere . This "elsewhere"
might be orne the house tele
phone and power lines. leavi ng
other appliance s at ris k. WhC'1l
the gro und system is sa turated,

the encrev ca n eve n actual ly<,

c o me u p from th e ( u t i li ty)
ground syste m (and go through
a televi sio n recei ver for ex 
amp le ), in an effo rt to kaye the

area by way o f the ca bte te lc
vision drop, Sim ilar problem s

c an a lso ex ist with sa re ttite
di sh in stall atio ns.

T he best way 10 protect the

rest of yo ur ho use from the se
occurrences is 10 provide pro
recuon at the power and te le

phone service cntrancctsj. T he
uti lity g round rod is use d by

bo th the powe r ne utra l a nd the
tele phone protec tor insta lle d
by t he p hon e com pa ny. By
placing a power maim prorec
tor and a seco nda ry tele pho ne
line protector at th is location,
the e nt ire house wi ll he pro
tec ted. The cable television o r
outside antenna coax sho uld he

redirected. and a coax ial prorcc
tor in..ta lled al this same poi n!.
T he c ab le company-ins ta lle d
p rot ector i s usuall y ju s l a
ground ing bl()(,:k Ihal " ,ill eart h

o nl)' the o u tsi de sh ie ld o f Iheir
coax ; it does nothing for the
center condul·to r e nergy, wh ich
ca n carry as muc h o f the s urge
as the o utside shield, Ins tall your
o wn protector to e liminate the
problem.

That 's Roger and ROil 's pre 
senunionfor this month , /fyul/'(/
tiki, to set' t ile orig inal III/ 

abril/Ked version of this series,
vou can colltelet Potvrha ser
Corporation, Customer Sen-ice
Department, 2225 Park Place ,
P.O , Box flOOO, Minden NV
R9423 -9000 and ask fo r their
Special Bulletin, "Protection to

Keep }lm Communicating"
(© /995J. l Oll can aim pay a
visit to PolvRha se r s home
I/(Ige!i fill the worta Wille Web

m: [ llIIp :/11\ ' \1'\1 pol.\phast'FcomtJ'
Polvr'haser sU{>b site also mp
ports test downloads of the
original material that 'sgoing to
be condensed here, pius other
related texts tl/l the subject, The
PolyPlllIsl'I" Tech Line telephone
BBS 11/ (702) 782-6 728 is also
available to interested reeders ,
The communications parmI/ 
eters are: Datu bits -s- B, Pu r
ity -Nolle , Swl' bits- s- t , Band
rll/e - 300 to I·UOO. If you art'
d ialing in for the firs t time, the
Tech l.ine requests your name,
address and telephone number,
rim will also need to create (f

password, Once you '\'(, logged

Oil , just [allow the menus /(J

navigate around the Bulletin
Board . The "Ham To l lam" col
I ll/III will co ntinue this series Oil

protecting y our hani station
f rom the destruct ive ('1ft'U S of tI

lightning _Hrike , with pan 8
cOII/i/18 III' I/e.ft III01Itl,.

Follow the pattern I

He re a re so me inte re st ing
notes, from Dick Warren W7TIO,
regarding the addit ion of radi
a ls to a half-wave amateur VHF
(or UHF) rran -mitting/rcceiving
anten na as described in " Ham
To Ham," No vember 199 7. In

that column. ~1. Marcel Chapleau
VE::!G~IZ o f Que bec, C anada,
described a VHF/ VHf J -pole
anle nna to w hich he added two
meier a nd 70 -c lll rad ia ls III

a chkve be n er re su lt s , In the
moderalor's nOie s. I com mented
that the use o f radial s wasn ' t
normally called for i th half-
wave a nte n na desig n si nce ,\
ha lf·wave alll e nna is a com 
p le te min imu m a lll en na u nto
it self ( no phantom g r o u nd

p lane was needed ). In the fol

lowing text , howe ve r, Di d
b r in g s up so me interest ing
point s gleaned from h is years

o f experience in the cornmcr
cial rwo-way radio ins ta lla tion
and maintenance field , . . points
we lt wort h reme mbe ring.

From Dick w arren W7T10:
" O ver the years. I ' ve worked o n
llIany com mercia l ' base- sta tion
insta ll atio ns" and w hile m any
ha ms feel that a half-wave ver
tical doesn't need a set o f rudi
a l ii beca use it's a 'com plete'
antenna in itsel f. it is commcr
cia! practice 10 put ground radi
als o n e very vert ica l collinear
g ai n antenna ins ta llation 10 1'
those not made up of fo lded d i
po le s as ex plained mo re fu lly
below ).

" Most ham s know th at the
horizontal ground radi al s under
a q ua rter- .... a ve vert ical a re
needed to p rovide a ' mirro r' o r
' image' antenna. thus maki ng a
'co m plete' half-wave radiato r,

as well as to ..uppon the d ri ven
element itsel f. The down si de is
that these ho rizontal radials also

p u t the radia tion a ng le way
above 45 deg rees (refe re nced 10
the hori zon). An antenna used
for HF skip work may benefit
from this high angle o f rad ia
tion , h ut at VHFfUH P fre q uen

ci e s. it wa..res a good ly part of
the RF into the atmosphere, by
no t putting it at the hori zon
where it's needed. Droo ping ra 
d ial s, h o we ve r. p ro vid e the
sa me ' image ' amenua. and a lso
lo we r the radi atio n angle nearer
to 45 degree s. The drooping ra 
d ia ls w ill ra is e th e 50 ~ohm

fcedpcim im pedance to nearer
the 72-ohm e xpeered hal f-wavc

feed impedance. Go figu re !
"Sometimes you' ll se e a rc-

peurcr/base s ta tio n an tenn a From Doug McKlbben
mounted upsidedown, (ln a \'Cf) KH91:\IG: Hcre 's a lip for de-
high poi nt s uch as a lIlounlain le rm in ing ho w to easily and
top. I\-lo unti ng it upside down quickly get the slo ping clements
in vert s Ihe high angle o f radia- o f an HF inv'erled v'ee anlenna
tio n and puts the e nergy dow n at a true 4 5 -degree angle for
imo the desi n.'d COV'er.lge area in 0 p limum performan ce . " ' 1' s
lhe valley below, been k nown for years that the

" In the ca...e of lhe eve r-pop u- opl illlum ang le fo r the c lements
la r five-e iglll hs-w3\'e ve rt ical. o f an inverted vee should he 45
the five -eighth s- long rad iator degrees fmm vertica l. but mOli t
bring s the e ne rgy hack down a nten na books dOll'1 e xp la in
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Fig. 2. Rd /llil'" lengths of the .J5-degree _~ /ol,illg elements of W I

HF inverted ret' antenna for various /II{ut heights lind at various
distances from the mast 's hase, See 1('.\1 for details on how to de 
termine !t'l/gth ofSide C.

how you tan easily determine iv33 feet. nine and a half feet is
"hen you've achieved that -15- left over 10 reach the ground
degree angle.The answe r can he stake. so the rope extension and
found by using bask geo metry. egg insula tor will be nine and a
but in case you've forgotten (or hal f feel long (plus whatever
would rather forget) thai high yo u feel you' ll need (0 make the
school experience. I' ve laid out knots at each end of the rope .
the basks here. limiting the ex- Remember. Ihis is only hal f of

plamuionro o nly what's needed the invcrted vee; the o ther side
for thc jo h at hand. wil l he id en t ic a l wi t h th e

"Since most o f us find our- fccdpouu at the top of the mast.
se lves limited to fairly lo w mast " If yo u can only manage 25
heights (because of land lord or feet o f mas t heigh t. the va lue o f
neigh borhood constrai nts ). I"ll Side C of the right triang le in
start with an example o f a 3(}.. Fig. 2 co mes o ut to be 35.35
foo t mast fo r a -l.O..me ter in- feet . Thi.. pu ts the sloping ....'ire
vetted vel.' . Looking at Fi~ . 2. end of a -l.Q..-meter inverted vee
the verticalmast is depicted as (again. 33 (ce l l only a co uple o f
S ide A of the right tri angle that feel above the ground. bUI the
will represent one half o f o ur antenna will sti ll work we ll .
-l.O-me tcr in verted vee . Side B " Now try calculating what the
o f Fig. 2 is the straight.. line length of Side C would be for a
di s lance from Ihe mast 10 the 15-mc ler inverted vee wi th a

fi rst ground anchor for one of mast of 20 feet hig h yourse lf.
the antenna' s e le me nts. Usc Don't peck! You sho uld have
Pythagoras" theo ry : A~ + S: = C:. calculated 20 sq uared (400) p lus

"So to lind OUI what the to tal 20 squared (400) . The sq uare
value (clement length plus ex- root of 8(x) is 28.2S (feel ) and a

renslon ropc j ofStde C wltt t e, sing le e leme nt at 15 meters is
si mp ly add the sq uare o f 30 abo ut II fee t. so the amo unt left
(900J p[uSlhesq uareof30(900J over for the egg insulator and
which gives us 1800. On yo ur rope wo uld beabout 17- 112 feet.
calc ulator. enter 1800 and press "white yo u have thi s method
the sq uare rout button. The an- well in mi nd. why no t come up
swcr is 42.43 feel. S ince onc cl- w ith a chan sho wing the clc-
erne", of our -ru-mcre r amcnna meru lengrhs and insu lato r-ro pe
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SIDE C

Douglas R. McKihbt....l KB9lMG
2 112 Marion Aven ue
Matt oon IL (,1938

O. Did . Warren \V7TIO
unified Becuonics Technician
P.O. Box 973
P lea...an t Grove UT 8406 2

0973

A-!aKu::.ine within this colum n.
J ust jot down your thoughts and
send them 10 the address at the
beginni ng of the column. Those
who accepted the offer t h is
month are:

Back ISSUl 'S

uf
73 Muga:)",

O nly $S.OO Each!

Ca ll 800-27~ ·7373

If you' re mi ssing any past

columns, you call probably lind
them at 73 's " Ham To Ha m"
col umn home pa ge (with spe 
cia l thanks 10 Mark Bohnhoff
WB9UO~t ) . on the World Wide
Web. at: lhnp.swww.rrsta.com/
IUh ].

:\011.': The ideas and sugges
tions contributed 10 this co lumn

by its readers have not necessar
ily been rested by the column's
moderator nor by the staff of 73
Magazine. and thus no guaran
Ice o f ope rational success is
im pl ied. Always use yo ur own
best judgmcnt before modifying
a ny e lectronic ite m fro m the
o rig ina l eq u ipme n t manufac
tu re r 's spec lflc utions . No re 

sponsibility is im plied by the
moderator o r 73 A-hl!<lI::. ill t' for
any eq uipment da mage o r ma l
functio n resulting from infonna
tion supplied in Ihis column.

P lease send any ideas that you
would like to see incl uded in this
column to 73 Maga::.ine s " Ham
To Hum" column . c lo Dave
~l iIl c-r :-.r29E. 74(,2 La wler Av
enuc. Nile s IL 60714 -3108 ,
USA , We will make every at
tempt to respond to all legiti
male ideas in a timely ma nner.
but p lea se send a ny specific
questions o n any pa rtic ular tip
10 the o riginator of the idea, not
to this co lumn's moderator nor
to 73 Magaz, ille . fa

Mu rphy's Corollarv : O nce
•

you open a ' an of worms. the
on ly way 10 get them hack in is
by usi ng a muc h bigger can!

"Just kee p in mind tha i in o r
de r 10 have a tr ue right tri ang le.

with a 45 -degree slo pe o n Side
C. the lengths of Side A and Side
B must be eq ual. Then. squar
ing Side A and Side B. add ing
them together. and taki ng the
square root o f that total , will

gi ve you the length of Side C.
which is the antenna clement's
wire p ill'. any needed insulating

e xtension. The leng th of the ac
tual wire e lement is given by the
antenna book fonnula : 4 (,8/Fre 
qucncy in :\tHl (divided by two

for just o ne of the cleme nts)."
Moderator's lIote: YOII can

11 .1' (' Doug McKilJ lJl' fI \- right tri
angle hint to find the ('XlIC! 45
degree angle for the radials
mentioned by Dick \\-orr('n in
the piece above here (If 1I't'l1.
Sill/ply reverse the farnuda,
squaring the It'II81h of the VIIF
antenna 's radial. dividing by
111'0, taking the square rool oj
thar figure , and measuring mit

[nnn the antenna's IIlas t by that
(/11101m t . Th e droop ing radial
should end III' lIT that point [or
II 45-degree angle ,

L3 = 42 .43 feet

L4 = 56.57 feet

L5 - 70.71 feet

L2 = 28.28 feet

L1 = 14.1 4 feet

Many thanks, a s a lways. to
o ur loyal contributors. Remem

ber, I' m a lways loo king for in
te re sung a nd innovati ve tips .
ideas. suggestions and sho rtc uts
10 incl ude o n the pages of 73

are:

Side C

ex tensions for a ll of yo ur fa vor
ire hands o r band segments ? Ju st
to comple te F ig . 2 for you, how
ever, the various ove ralllengths
of Side C for the 10, 2n. 30. 40
and 50 foot marks from the base

50 ft40 ft20 ft 30 ft

SIDE B

OPTIMUM 45 DEGREE
SLOPING ELEMENT

-:

10 ft

50 ft

10 ft

40 ft

SIDEA
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CIRCL.E 2 6 9 ON RU OER S£AVIC( CAlli)

hance cl assroom instruc tio n.
Space link also provi des links to
other NASA resources on the
Internet. Educators can access
materia ls chosen specifically for
their educatio nal value and rel
evance. including science. mathe
matics, engineering, and tech
nology education lesson plans,

torical informati on rel ated to
NASA's aeronautics and space
research. Teachers, facu lty. and
students will lind that Spacelink
offers not o nly in formati on
abo ut NASA progra ms and
projects, but also teacher guides
wilh acti viti es, image s. and
computer software that can en-

Photo A. There are many proj ects and ideas you can get from
NASA resources,

opportunities for educators and
students to usc NASA resources
as learning tools to explore the
Internet .

NASA Television (NTV) is
the agency' s di stribution system
for live and taped programs. It
offers educators and students a
front-row seat for launches and
missions, as well as informative
and educational programming ,
historical documentaries, and
update s on the latest develop
me nts in NASA research.

NASA On-Line Resources
for Educators provides current

educational informatio n and in- f-- ------------------- ---- -
structional resource materials to
teachers, faculty, and students.
A wide range of infonnation is
available , including scie nce ,
mathemat ics, engineering, and
technology ed ucation le sson
plans, his torical information re
la ted to the aeronautics and
space program, current status
reports on NASA projects. news
releases, information on NAS A
educational programs, and use
ful software and graphic files.
Educators and students can also
use NASA resources as learni ng
to lls to explore the In ternet, ac
cess information about educa
tional gra nts , inte ract wit h
other schools that are a lready
o n line, participate in on- li ne
interactive projects, and com
municate wi th NASA scien
tists, engi neers, and other team
members to experience the excite
ment of rea l NASA projects. The
addre ss is : [http://www.hq .
nasa .gov/education].

NASA Spacelink is one of
NASA's e lec tronic reso urces
s peci fically developed for usc
by the educational community.
This compre hensive elec tronic
lihrary contains current and his-

Carole Perry WB2MGP
Media Mentors Inc .
P.O. Box 131646
Staten Island NY 10313-0000

Numb« $1 OIl r- FHdbK* CMd

HAMS WITH CLASS

Those of you who follow my
column know that I a lways in
corporate a unit on space travel
and communications in my ham
radio classes. For the past 20
years I' ve been teaching " In
ucducuon to Amateur Radio" to
6th, 7th, and 8th graders at In
tenncdiate School 72 in Staten
Island, New York. Through the
years, the teaching techniques
and motivational devices have
had to change due to the con
stan t changes in popu lation in a
culturally diverse school.

The area of instruction that
continues to spark the children's
imaginations and stimulate them
is the unit about astronauts ,
space shuttles, and radi o com
munications. Many of the great
lesson ideas come from the
NA SA reso urce guides . The
Educational Horizons newslet
te r, which was a tremendous
source of information. has been
discontinued due to budget con
stra ints. I have, however, put
together a list of other NASA
resources that will be valuable
for teachers to make use of in
the classroom.

Educators can utili ze Space
link, which provides e lectronic
access to NASA educational
materia ls. news. and reference
data as we ll as educational prod
ucts, images, and computer soft
ware that ca n be use ful to
educators, students. and the gen
eral public. Spacelink also pro
vides a powerful search feature
and links to other NASA edu
ca tional sites throughout the
Interne t.

NASA Q uest is an electronic
resource specializing in provid
ing programs, mate rial s, and

NASA resources



Radio Bookshop
Phone BOO-17~·7J 7.' or 6O.' ·<,l!.J-OO:'iIl. fAX 603 ·91.J-S613 . Of see
Iorm on ;1\:<: KII Ior ordennc infor manon.

Wayne's Five Buck Books:
'IX Rooks \'OIl ' TI.' Cr il l }' if " nil lion' . Read . Brief reviews 01 book s rh.n
will help make you bcuhhy. wea lthy. and wice If you are sick yo u did il to
you rsel f through rm: ssin g up your h<.l\ly. Thh is probably the single mo-t
important fi ve bud ..s you' Hev er spend.
Mil" 10 'la ke \loot') . A lk'J( inner'~ Guide . Commuting to wori. is stupid. I
You can', gel fired . laid off. do... n"i,.-d or oursourced if )oo 0.... 0 your 0\\0
hu"ines,. 111h is an insfructiou hook Oil how to gl." others 10 pay you 10 learn
what youneed (0 kll"" to be iudcpcudcntly wealthy. have a ball doing it. and
ha l e thatham shack vcu'vc dreamed of.
G risl I. Fift) of Wa)n.· \ recent non-ham oriented editorials. They' re abtlu l I
alrno~1 am thine and euarantccd 10 almost make \OU think. You'lI sure haw
thrngs 10 iall about onthe air orbcr than your an'l<"nna and the weather. I

IGri..1 II . Fifl) more non-ham editor ials. Ev en more fascinating sluff 10
I lhink and talk nbt,ul. I

info rmation o n NASA cd uca- an E-mail me ..sage 10: [video-
riona l programs and sen ices. info eequcst.arc.nasa.govl.
current status reports 011 agency NASA Te levision (NTV) tea-
proj ects and events. 11 1.' \ \o' S rc- turcs s pac e shuu lc mis s io n
Iee-e ... and te levision broadcast coverage. live special events. in
schedules for ~ASA Tetcv i-lon . tcructivc ed ucation video confer
Spacetiuj, may be acce......-d at cncc ... e lect ronic field tri ps .
the fo llo wi ng address: [hllp:ll aviat ion and space news. and
spacclink.nasu. gov]. Fo r addi- historica l NASA footage . Pro
rlonat information . E-mail a grum mi ng has a three-h our
mes.-.age 10: !l'"Omnk' Il IS@'space- b lock-s-Video ( ~e \\'s) Fi le .
link. msfc.nasa.gov]. NASA Gallery, and Ed ucation

Quest is the home of I\ I\SA' s Filc-c-bcgiuning at noon Eastern

K- IZ Inte rnet lnitiutive. one of and repeated. with the last block
the electronic re sources that the hc:-ginning at midnight Eastern.
uecncv has dcvcloeed fur the T he Education File features<. , --

ed uca tio na l comm uni ty. The programming for teache rs and
project specializes in providi ng students on science. marhcmat
program s. materials. and oppor- ics. a nd tec hnolo gy. Yo u and
tunnies for reachers and students your c1a~s can in\'Cstigate e M:il
to use NASA re sourc e s a s ing NASA rcsc-arch e ndeavors
learni ng tmlls to c xplo re thc in ac m na utics. mkrogra vit y.
In le rn e l along with somt' o f plallclary sciences. human cxplo

their projeets designed for Ihis ration of spal·c. Earth systems.
speci fic purpose. robotics. and mof'C. &!ul'ators arc

Onl: o f QUl:st's most uni4uc welcome to videotape from
entlea\'OfS is the "Sharing NASA" my. Check Ihc Inlemct for pro
on-lille inlcractive projc,:l. Slu- gra m list ings al: [hllp:llspace
dents a nd l"d uca lurs arc ~i \"en Iink .na sa.go v/I\ASA .News/J .
the opportunity to cOlllmuni...·ate Check the :'\TV Ho me Page .
with :":ASA sc ic ntis ts a nd re- se lec t " To d ay at ;'IJASA: '
sC;lrch.:- rs In ex pl:ril:nce lht' ex- " \Vhat"s :'\ew on NASA TV '!"
ci lelll!.'lII of rcal sdenc.:- in r!.'a l a nd "T V Sdled ules'"
timc . In add ilion 10 these pro- I knnw you will find these o n-
gram s. the proj ...·ct also huusc-s line resuuree~ to be infunnati\ c
in f()Onation ahout materiah that and helpful. Combining the~c

at'company the K-l.:! Inle rnet inte ractive lessons w il h ha m
Initiative videos. T hese videos rad io cu rric u lum can o n ly add
promote thc Inlcrn!,'t in schoo l a whole new e xc itcme nt and
and assi st cducators in al"\luir- stimulation to your classroo m .
ing :\Ild intl'grating the hl1en k·t Haw fUll a nd write to mc about
illlll thcclassroom. Forinfnrrna- yo u r c xp e n c nc c s w ith t he
lion aboul thl' vidl.'olapl.'s. sl.'nJ NASA rl' sou r...·es. Eli
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QRP
Micha el Bryce W88VGE
Sunlight Energy Systems
955 Manchester Ave, SW
North Lawrence OH 44666
Iprosoiare sssnet.ccml

If yo u build mo st of yo ur

equipment. then rbcres a good
c ha nce that you're a QRP o p

eraror. A s a group , we sure
seem to go through a lot o f
solder in the cour..e o f a year.

This month wcJl look at
..orne 10 0 1s o f the trade to make

bu tlding our gear fa st e r and
envier. Now. i tmay seem a no 
bruiner to most of us that yo u
must usc hand tools to assemble
e lectronic projects. Ho w many
of us have a xolderin g iro n.
screwdriv ers and a bummer or
two '? But. to really make yo ur
li fe easier. there are some too ls
you' ve j ust got 10 have in you r

toolbox .

The basics

I 'll start with (me of the most
basic tools used by all QRP
opcnnors-c-rhc soldering iron. II'
Yllu only have o ne soldering iron.
you're really mi..sing: some labor
sa \·ing tools . A well -equipped

QRP "orkbench sho uld ha\·e ;11

kast thr~~ diffe rent typcs of sol
d~ring el.(uipme nt. You 'll need

o ne soldering iron for soldering
parts o n PC hoard... Thi s .'> 0 1

dc ring iron sho uld he hc twc e ll
15 and 25 wa lls . A 25-..... :l1t iro n

is reall y push ing your luck if
you are planning o n using tha t
much heat o n a PC hoard! Of
c o u r se. you ' ll als o nced a
slIla ll 1/8-ilH:h conica l tip 10

prcvent so lde r bridges o n the

PC hoard .
Wi lh a I S-wall iron. you 'lI

ha ve a time re mo ving a pa rI

from a do ub le-sided PC bo ard
wilh dl.'soldl.'ri ng wick . So. you
nced more oom ph 10 rcmtWC

parts from a PC hoard. I recom
mend at least a 35 -watt iron with
a widc spad~ ti p. An iron that

Nume..r Stl 011 rour FHdbK" card

Low Power Operation

ge nerate s _' 5+ walls mus t be
used carefully when oesoldcring
PC boards . Too much he at and
you ' II lin traces off the hoard.

T he t h ird so lde r ing i ron
you ' II need is a whopping 50
waller. Thi -, g uy is a must for
soldering PL-::!59 co nnectors or
larg c termi na l s tr ips to PC
boa rds . II works great for JUSl
about any antenna project. 100.

I usc an American Beauty 60
wauer for j ust such chores . AI
though yo u don' t ...'orne alTOSS
thcmroo ottcn in this day andage.
if yo u work on old boat an...-hors.
a high-wcuagc soldering iron is
a mu st.

Plun on keeping atleast three
di ffcrcn r wauugc soldering irons
o n your workbench. Not only

willthey reduce your work load.
hut they will ma ke you r life
ea-icr, too. Trying to so lder a
PL -Z59 with a smatl-wauagc
soldering iron will more than
likely damage the coax hc fore
the so lder melts.

Abo. kc~p a good selection of
solderi ng imn lips on hand. T his
is on~ case in which o ne size
doc s 1101 fit all. Change the lips
10 matc h the joh hl.'ing done .
Don 't wait u n t i l t he tip i s
lrashed to replac e it. Gel iron
platcd tips: Ihe y '\I last lllu ch
longer than the plain old C0P!'k' r
o nes will .

Keep yo ur soldcri ng inlll tips
in good s hape with a da m p
spo nge . ~tos t newer soldering
iron .,ta t iu m ha\'c a sponge
b ui lt-in . When the sponge he
comes damaged, replace il with
a ne w one .

Se\'eral cn mpanics also mar
ket s peda l c he m ica l pads to
hel p re·wet the- tips. If you do a
101 o f soldering. these are a goo d
investment.



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

PC board holders

••

CAll
OR WRITE

FORA FREE
CATALOGUE!

I find the disposable route is
the best for me. I assemble a
lo t o f PC boards here because
o f S unLight Energy Sys tems. I
go through about four pairs of

cuncrs per mo nth. On the other
hand, I assemble hundreds and
hun dre d s of PC board s per
month as well .

Speaking of PC boards, un
less yo u put o ne kit together per
year, you really should have a
PC board holder of some kind .

Here in my shack, I usc fo ur
di fferent ty pes . Fo r wor king
with one PC board at a time, the
best thing going is the Panavise
ci rcui t board holder #315 . Of
co urse you 'll also need at least
one ofthe Panavisc base mounts
to ho ld the circuit board holder.
Both the Panavise mount and

Con t in ued on p ag e 60

.. . ..... . . .

TO ORDER CALL FAX

800-328-2393 209-651-5157

• Our LM-470D is now redesigned

to hold 15 fl. ot antennae at 70 mph!

• Tri-Ex builds the finest In c ronk-uo .

t ree-stonc mq or guyed towers.

• All towers are complete w ith

rig id concrete base mount.

ri-Ex®
TOWER CORPORATION

7182 Rasmussen Ave.· Visalia, CA 93291

Where engineering and quality come first!

I have three favo rite cutters.
The fi rst one is an easy-to-ob
tai n cu tler from Radio Shack.
Called the " Nippy Cutte r," this
guy goes for about $4. The cut
ting edge is very sha rp, but I ' ve
found the ends are rather bri ttle.
T hey'll break if yo u try to cut
too much at one time.

Th e next two I get from
HosfeIt Electronics, Inc . Their
n umber 170 M is a mi cro series
shear cutte r. It' s about $5, and
has a very nice c ushioned hand
g n p.

The o the r c uuer from Hosfe lt
is the model 175M. This g uy is
$6 and has an internal safety
clip. This safe ty clip helps hold
the lead as it is being CUI. pre
venting the lead from flying into
yo ur eyes.

The key to the above c utters
is knowing whe n to toss them
o ut. Although in the long run
it may be c heaper to gel some
of the very expe nsive cu tters,

Wire cutters and nippers

using an alignme nt tool that's

too small for the slot in an in
ductor, and you'll chip the top
right ofT. Of course, the odds o f
this occurring on a Saturday
night are unbelievably lo w!

I have several " kits" fro m

various companies. I know that
so me where in those kits, I'll
find the proper alignment tool.
Hosfehr», FAITM and Mouser"

all se ll alignment tools in kits or
hy the piece .

As with anything, yo u ge t
what you pay for.U you pay for
c hea p a lig nment tools, you 'll

get chea p tools. To avoid break
ing coil slugs, then yo u m ust

have the right a lignment tools.

Stuffi ng a PC boarq wit h re 
s is to rs , di odes , a nd other
through-ho le parts is the most
popular activity with home 
b rewers. Have you ever taken a
second to check the wire cutters
you ' ve been using to trim resis
tor leads? I'll bet the farm that
you ' re using wire cutters de 

signed to cut wire, not compo
nent leads. There arc zillions o f
difTerent types of wire cutters on
the market. We ha..-e the shear
cutter, flu sh cutter, a nd diago

nal cu tte rs to name some of the
more popular-types. If you ha ve
e ver looked though the pages of
a Jensen Toolsr» catalog you
know what I mean. Pri ce s range
from about two dollars to over
90 bucks a po p!

In m y shack, I use several
types o f cutters. All of them are
under five buc ks. and for me
they ' re disposable . When firs t
pu rchased. they ' re really sharp,
and I use them for c utti ng resi s
tor leads, diode leads, and other
pieces parts o n PC boards. Af
te r they start to ge t a little d ull ,
they ' re used for cutting wire and

nipping off la rger compone n t
leads such as AMP pin termi
nals. Whe n they ' re a ll nicked
up, the last p lac e you ' l! lind
them o n my bench is for c utting
thick wire ( 12 gauge). terminal
blocks . and small bolts . When
the c utter is comple tely wo rn
o ut, it ' s on its way to the recy

cl ing center.

I'm freq ue ntly surprised at
ho w many hams lad: a good set
o f common screwd rivers o n the
workbench. S ince we are work

ing wi th small parts, we need
sma ll screwd rive rs.

Radio Shackrv sells a com
pact se t of jewelers ' screwd riv
crs for under $ 11. Sears" also
carries a set of preci sion drivers
for delicate work. I prefe r the
wihatv preci sion screwdrivers
myself. The y 're a vailable from
FAI Blccrronicsrv . It' s not a bad
idea to have a set o f preci sion
slotted, cross point and Torx'"
screwdrivers.

You should also have a se t o f
standard-si ze (for working on
the la wn mower) screwdrivers
as well . Check the o nes tha t yo u
are using. Are the tips in good
condition? If not, they can be
ground back 10 their proper size
and shape with a power grimie r.
Most o f the time, screwdrivers are
used for just about e verything
except for driving screws. Mak
ing sure the sc rewd rivers are in

e xcellent condition will make
your job easier.

A setof nutdrivers should also
be included in yo ur toolbox. I
prefer hollo w shaft drivers. The
ho llo w s hafts all o w you to
tighten the nuts on vo lume con
trols by allowing the shaft to fit
ins ide the nutdrivcr. Check. be
fore you buy, as some hollow
nu rdrlver s won 't fi t o ver the
1/4- inch sha fts . If you' ve e ver

scratched the front panel of your
latest creation, you 'll see that a
set of n utd rivcrs is worth its
weight in gold .

T he next item I myse lf had
done without, o n ly to have

th ings bite me in the butt time
and time again . Late last year,
I sp rang for the money a nd
purchased a set o f alignme nt

tools.
The re are so many different

types of coil s and s lug tuned
inductors in today 's rigs, yo u
really need a selectio n ofalig n
ment tools. This is another case
where o ne docs not fit all. Ifyo u
use the wrong size tool, yo u' ll
crack the s lug in a form. Try

Screwdrivers and
nutdrivers
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Radio Direction Finding

instance. when I se t my scanne r
next to my two-meter handle
talkie, its LO p uts a rhyt hm ic

tick ing sound in the HT's a ud io .
No wonder fl ight at te ndant s in
!'> i ~ t that yo u tu rn o ff ) 'our
watkmanw d uri ng takeoff and

landi ng .
NO\v hack rorhe t.. lc ofR ick's

page r. which receive s on 15 8.7
:\tH/ .

" I wear il on my hell. hut

sometimes it has a te ndency to
fly off when snagged hy some
t h i ng ," N 3 H XT con t i nu e s.

"Usua lly the cl ip s naps lo ud
e no ugh that I am alerted 10 what
ha s happened . Once. while
walki ng through the woods, a

sma ll branc h gru bbed it an d
when 1 tu rned around. i t was

hanging eight feet in the air !
" O ne d ay. l was down at my

pond dearing so me shrubs.
sc rub g row th. and small tree s .
I also work ed ill the garden.

c u ui ng a nd bu rn ing some o f
la..t year ' s p lanting. and I used
a hack ho c 10 move a few la rge
p ile s of d irt arou nd . I covered
quit e a h it of terri tory o n my
tz -uc rc tract thai day.

" W he n I g OI hack to the
house, I noticed that the pager
wasn ' t o n my belt. 11 took me
some time 10 figure out thut I
d idn 't j ust take it o ff or leave it
in my car. ) knew I had lost it
somewhe re outside and I didn 't

have much time 10 find it be

ca use of threaten ing rain that
wo uld ruin it. What wo rried me

more was that I could have bur
ied it by accident in one of my
din piles .

'" I live in a rura l area in a
fri nge o f th e page r ' s ra nge .
Sometimes it wo rks and some
limes not. ltried dia ling the num
ber from my cellular phone while
walking the property in hopes that
I might hear it. hut to no avail. I
worried thut l could have left it in
silent "vibrate' mod e and would
thus never hear it.

"About th ree years ago . I did
a demonstration o f my Avcom
spec tru m a nalyz e r a t a c lub
meeting. Us ing a le ngth of RG
58 with about a hal f inc h of ccn
tcr lead stick ing OUI , 1 co u ld
sniff out a ' h ug ' o r other weak

and stuck mikes. " We are usu
ally s uccessfu l a t tracking and
findi ng a fo x in around an hour
wi thin a l S-milc radiu s," R ick
wri tes . " We use yag is. loops,
T DO As. Doppler un it s. and
hig hly sensitive fie ld -stre ngth

meters . Many o f the ci rc ui ts
carne from the hook Transmitter
Hunnng-s- Rudio Direction Find
in8 Simplified :" (It 's available
from 73 's Radio Booksbop. )

Whe n Rid. lost hi... pager rc

cc mly. i tled him o n a di fferent
kind o f RDF effort. Instead o f a
transmitter hunt. he we nt o n a
receiver hunt. But before I te ll
the sto ry, did yo u know that
mo st receivers arc al...o mini 
transmitters?

As you may reme mber from
your ham license studies. a ll
superhc tcrodyne rece ive rs in 
cl ude at least one RF oscillator.
For instance, when you rune a
typical F:\I broadca..t set from
one hand edge to the other. you
are adjusting the frequency of Irs
local osci llator (LO ) stage from
98.710 11 8 .7 MH/ . T his oscil
la to r and its associated mixe r
stage convert the desired 88
108 ~1 Hl signa l to the 10 .7

MH l inte rmedi a te fre quency
(IF) hy subtraction. The rcma iri 
der of the radio 's ci rcuits am
plify. limit. detect. and process
the 10.7 MHl stereo signa l.

Few recciver cases provide
perfe ct shie ld ing, so the LO slg
nul doesn ' t stay confined. The
FCC insists that its radial ion he
kepi within limits. because sig
nal s in the) 18 :\IHz range could
interfere with aircraft commu
nications . Your FM broadcast
se ts . scanne rs. a nd ot her rcceiv
en; haw a notice . e ither o n the

set itself or in the instructions,
stating that they comply with
Part 15 reg ulations . For VHF
se ts, thi s means that LO signals
must be below 150 microvonv
m eter field stre ngth. as mea
sured th ree meters away. Thai is
far above the level o f a squelch
breaking signal at that d istance .

Mo st receive rs radiate much
less than that, o f course. h ut the
LO is usually detectable. For

Rece ivers transmit, too
•

FA I Elect ron ics
(SOO) 655-{)()(}6

41 ~Iai n Street
Bolton :\IA 017-l.0

T heil the fu n begins! Yo u
st u ff a s ing le part in to eac h
board . You repeat this ste p un 
t il the e n tire rack Is full o f
stuffe d hoard s. A foa m-lined
c ov e r i s s na p pe d ove r t he
st uffed hoards. T he foa m holds
the parts down onto Ihe boards.
You then nip the entire rack

over and solde r the exposed
lead s.

F in ish up by tri mm ing back
the lead ... a nd the boards a rc
ready fo r testing and cal ibra
tion . I purc hased thi s PC rack
from a company spcciuli d ng
in PC hoard ussem bf y. Th c
rac k is about $400 wi th two
e xtra trucks .

Source s used in thi s month's
co lumn:

you r block'! Where is the cable
TV system leak thai wipes o ur
the 145 .25 M Hz re pea ler?
Which of the dozens of radio
sites in your city is the source
of the intermodulauon product
hanging up your re peater? Ra
d io di rectio n fin ding can he lp
answer allthese questions.

RD F c o u ld e ven save you
some money, as it did for Rick
Choy S3HXT of Wincheste r,
Virg inia. Ric k hone!'> his RDF
s kil ls as a tr ustee o f the
Shenandoah \'alley Amateur Ra
d io Club. where he and others
keep rbc repeater free ofjammers

QRP
conunucd jrom page 59

HOMING IN

whenever I make a presenta
t ion on tnddcu rransmlncr hunt
ing 10 a radio d ub or convcmion ,
one of my main points is thai
radio direct ion finding (RDFI
skills have many o ther use s 00: 
sides radio sports. There will
...urely IX' occasions in your li fe
as a ham when th e se tech 
niques loan help you. even if
you never go o n a h idden
trunsmincr hunt or InH.: \.; do wn

a mal ic iou s interfe rer.
Is that loud l1uZ7.0 11 10 meters

corni ng from a power pole' on

Receiver hunting

circui t board holder arc avail
able from Hocrcn Electronics.

I al~) usc the Weller # ESF 120
ci rcu it hoa rd ho lder. Thi s guy
will allow you 10 rotate the
board around its ads. There 's

011"\0 a movable a rm that's used
10 holdu pan on rhc board while
it 's being so ldered. T his holder
is g re at for tro uble shooting a
PC hoard. T he weller hol de r
is $63 and its availuhlc trom
FA) Electronics.

The thi rd PC board ho lder I
used \','OI1' t li nd its way to your
shac k. This holder is designed
10 hold several dozen PC hoards
at a tim e. Depending on the sill.'
of thc PC hoard, I've been able
to Slu ff 36 ho ards at a po p.
Here's how it works.

The hoard s arc held in tracks .
These trucks arc adjustable and
arc eas ily moved up and down .
Each trac k hava groove CUI into ,
it so a PC ho ard will slide in . Ho sfc lt Electronics
By adjust!ng the track s, you can (800) 524-6464
place as many boards as ) 'OU can 2700 Sunset Bl vd .
fit on the frame. Steubenville O H 4 39 52
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{Homingin @aol.com]
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Photo A . The label on this pager gives the receive frequency and
FCC identi ficationnumber. showing that it complies with Part 15
of the regulations ,

ARDF Wo rld Championships in
Hungary d uri ng Ihe first wee k
of September. The best radio
o r ientccrs of o ver 20 nations are

punc h up al 7 a.m. today?" ) II is

so fast that it "an determine ra
d io rat in g s o n a minu te- to
minute bnsls. reve al ing whic h
program elements and co mmer
cials are being heard and which
arc tune d out. I c all en vision

someday having this data dis
played in real time at the sub

sc ribi ng s ta t io ns. (P rog ra m
di rector to OJ : " Do n' t play that
Way lo n J e nning s so ng a ny
more, it made us 10!>C 35% o f our
audience ," )

A n in vasion o f lis tener pri

vacy':' Ofco urse not. because 110

attempt is made 10 link specific
li s te ne rs w ith statio ns . a s in
" Red -haired Buick d rivers p re

fer K·BLAH ." And stations will
no lo ng e r fee l com pe ll ed to
prompt the botdcrs otArtntronr»
diaries . I will be very happy if

it means thai I ne ver again have
to hear an UIlI.: lUOUS an nouncer

say something like , " If a nyone
asks. remem ber tha t you li s
re ne d 10 the F rank F la pj aw
Sho w today."

us takes on the world

ex pec ted at t h is g at he ri ng ,
whic h will he in Nyiregyhaza.
150 miles east o f Budapest.

Contrary 10 my understand ing
last month, no independent in 
di vidu al co mpe tito rs are a l
lowed at World C hampionships.
Each entrant must be part o f a
nat ional team. T he good ne ws

this mo nth is thai our natio nal
team is forming and us applica
lio n for places al the starting line
has been se nt 10 the organizers.

At p re sent, Team USA has
three members. Inte rnatio nal
Amateur Radio Union (fAR U)

ru le s permi t eac h co untry 10

ha ve a maximu m of th ree com
petitors. in each o f the age a nd
gender div isions. for the HO
meter and the two-meter event.
These ca tegories arc : Women,
for fema les wi th any date o f
birth (DO B): Seniors, m a le s
with any DaB: Juniors, males
wi th DaB after 111 /79 ; O ld 
Timers, males w ith DaB befo re
1/ 1/58 ; and Veterans, males with

Last month I invited imcma- DaB before 111 /43 ,
tional-stylc fox hunung emhusl- This means that plenty of po-
asts in the US and Canada 10 snions are still available . Be-
conside r at tendin g the 19 98 cause the sport is so new in this

73 Amaleur Radio Today · J uly 1998 61

Your ca r 's radio te lls all

As in the case o f N3 HXT's

pager, knowledge o f the IF and
LO frequencies is enough 10 de
tcr mtnc the receive freque ncy, A

compa ny is using thi s fac t to
provide an important serv ice to
broad cast statio ns b y placing
se nsi t ive ro ad s ide re c e ive rs
throughou l lhe market to be sur
veyed. They detect e missio ns
from the LOs o f passing ca r ra
d ios. T he 1.0 freq uencies, and
thu s the receiver frequencies.
are rapid ly determined using
di g ita l s ig nal proce ssing a nd
com piled. In just a fe w min utes,

listenership data call be obtained
from hundreds or tho usands o f
ve hic les .

Besides being unobtrusive. this
technique o f listene r research has
ma ny ad vant age s over tr adi 
nona ! meth ods suc h a s te le 
phone surveys and handwritten
diaries. It doesn't rely on memory.
C'Lct's sec , what station d id I

If you th ink you mi ght need
to go o n a pager hunt some day,

Rick has some advice for p la n
ning ahead . '-rind yo ur 1.0 fre
q uency, write it do wn. and put
il in a safe p lace : ' he recom
mends, " Sec ifyou can pick il up
on your scanner or HT. Practice
by having so meone hide it around
the house fo r you to look fo r. lt's
a neal way to get family mcm

hers in tere sted in transmitt er
hunting."

As for the h unt p roc ed ure ,
~3 HXT s ugg ests, " O nce yo u
get a strong sig na l ..vith the tc le
seeping antenna extended. re
trac t it some and zero in Oil the
pager. Soon you should he able
In remove the a ntenna and sniff
wi th j ust the Bt\C con nector as
;1 feedhoru. Re member, if your
recei ver has a 's leep ' feature ,
de activate if. It may awake n the
re c ei ver whe n the pag e r i s
asleep, and vice versa, If so, you
may ne ver hear it....

Rid was lucky that his pager's
LO was w i thi n th e luni ng
range of hi s h undi e - tal ki e.
Mo re a nd mo re page r systems
are usi ng UHF. For instan ce,
my pager (Photo A ) rec ei ve s
near 930 MHz.

signal without ma sking hy a lot
of othe r ambient sig na ls. t dem
onstrated (hal my pager had LO
rad iation strong e no ugh to be

sensed hy the analyzer when I
held the se nsing lead against the
pager, eno ug h 10 pUI a bl ip on
the screen 20 dB abo ve the noise
floo r.

" From that. I kne w that the

LO frequenc y o f the pager was
20 M Hz below the recei ve trc
qucucy, making it 136.7 M Hz. I
to o k my Alin co DJ 5 80 a nd

tune d it the re. I guessed that a
q uarter-wave le ng th wh ip an
renna wou ld give me the least
loss. so I used it instead o f the
' rubber ducky.'

"Most pagers have a ' slee p'

mode 10 conserve battery power,
They wa ke up o nce a second 10

sec if a carrier is present and if
the header info rm ation is valid .
If not the pager sleeps again . So
I had on ly o ne short pulse per
second 10 sense. Ho w close d id
I need 10 gel in order to hear it?

Using a borrowed pager with
another phone number. I deter
mined thai I could detect a dis
tinctivc earner hlip within 15
feet .

" I went througho ut my house .
car, and wo rk p lace with the

Aliuco . just II I make sure I didn't

leave the pagl."r under a pile o f
bocks o r under a sofa. No luck !

I went around my property 10

sec if it might have just fallen

o ff. Still nothing .
"To see if 1 could detect it

under soil. I pUI the other pager
in a plastic hag a nd buried it
about six inches . It was sti ll de
tcctabte. bUI somewhat weaker.
Soi l density, moisture. and depth
a ffected the amount o f sig nal
thai wou ld pa..s th rou gh . So if u
were buri ed in the soil, 1 wo uld

have to get a who le lot closer.
"1 wen t had; 10 my sho p and

gOI a fo ur-foot aluminu m rod
a nd tape d it 10 a b rooms tick . I
ran a piece o f co a x fro m my
HT to the rod . Back 10 the
po nd I we nt with this contrap
t ion and a s ho ve l. I s ta rted
prodd ing the d irt piles with the
rod , ' Blip ! Blip ! Bl ip!' A li llie
care ful d igg ing and I unco vered

my pager!"



Mobile, Portable and Emergency Operation

hemisphere . yo u will not have has been promised as of this
to win a q ualify ing matc h 10 writing.
earn a place \111 the American Team makeu p and fina nc ial
team . Howeve r. •vou should he conditions mav have chanced bv

• • •
in good hea lth and have some the time this gets into print. so
e xpe rie nce in the sport. You chec k the "Homi ng In" web site
should al so I'll' prepared Itl fund fur the latest information. Contact
yo ur own tra vel and o ther ex- me by electronic or postal mail if
penscs for the trip. E\'C'1l though yo u arc interested in going 10
Team USA members wi ll COIl1- Hungary and/or holding ARDF

plete under the ARRL ban ner e venls in your own area. T he
(bC'cause ARR L is th l' US's na- URL and mail add re sses are at
lional IARU s(1l,:iety l. no Lcague the beginning at thi " month 's
or commercial financial suppon co lum n, as usua l. m
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so urce o f communications wh en

the phone Hncs are down . Dur
ing a n eme rgency. disaster or
public service comm unications.
it is critical to limit uunsnus
sions to those pie ces o f inforrnn
tio n wh ic h m ust he pa ss e d
alo ng. Net contr ol or the liaison
10 the command ce nte r ha ve

their hands full hand ling c nti
ca l and rc tcvanttraffl c. They do
not need e xtraneous transml s
sions. There arc o ther consider

auons. as we ll. Until we develop
new technology. 01 g ive n fre 
quency will on ly he able to he

used h)' one sta tion at a ti me .
when orcraunc under cmcrzcrcv,_. e ·e .

condiriuns, needless rransmis 
sions drain the buncncs in yo ur
handle-talkie. not to mention
th e repeate r. if i t is us ing

backup rower.
In .IIlYcase . here is a message

that could hel p us get on track.

M ay ne we sho uld remember
what o ur Eime rs taught us wh en
we were yo unger and more ide
ulisric and working toward ou r
ham licenses. These good prac
rices arc importa nt during rou 

tine hobby operations h ut arc
absolutely l'riti!.:u1durin g e mer
gency o r d isaster efforts .

• Listen first . Make certai n the
frequency is cl ear. or the person
operating wou ld wis h \0 speak
to yo u. If it is a directed net . the

o nly person to speak with is net
control. unl ess you get pcrmi s
slon In go direct with anot her
statio n, A ham doc s not interrupt

a conversation in progress on
the a ir any more than he would
one in person. If yo ur two best
frie nd s a rc ta lk ing. natu ra lly.
you 'd jo in in. b ut it would he
rare to interrupt two strangers
wit hout a co mpelli ng reason.

• T hin k about what yo u warn
to say before st a rt ing to tran s
mit. Politi cs . sex . re lig ion and
fa ir weat her repo rt s d uri ng a
Sk y Warn sess io n arc bc s t

avoided.
• Before prcsvin g the PTf.

pau ..c so someone who need s
to b reak in can do so . Thi s is
espcd a lly im po rta nt du r in g
rus h hou r wh en many acci·
dent !'> or traffi c hazard s can
c reate sign il1eallt problems.

o ne ham fini sh ing a transmis

sion and the next ham keying his
microphone. T his may e ven tu
ally be measured a.. a pico-m i
cro-milli-nanosecond. or faster.

Of course. it's nor only the
inte rval between trausmtssions
that is a probtcm. hut the dura
tion o f the transmissions. Once

many o f us begin a tran smi s
sio n. we take serio us pleasure ill

trunsmtui ng. After a ll. this is
what makes us ham..- the abil
ity to transmit. and we may e n
joy it so mu ch tha t we may he

retuctant to share the frequency
with o thers. Wh en o n the UHF
o r VHF bands, mo st repeaters

incorpora te a ti me r to li mit
tra nsmissions. yet we all have
overst ayed uur welcome and

timed o ut the repeater. A friend
of mine too k it o ne step further.
He install ed a toggle switch in
his two-mete r mobile rig and

suspended a microphone from
his sun visor. In thi s way he no

longer needed to keep the P1T
pressed. T he rest o f us were
treated to his runn ing: cornmen

tal)' o n his driving experie nce
followed by tho se wi ll)' repeater
time o u t me ssa ge s . Wh e n he

ON THE 60
unkeycd and heard the timer rc
set. he 'd im mediately hi t the
switch again and repeat which
e ver pans o f the so liloq uy he
thought we mi ght have mi ssed.
A~ we all know. the se prac

tic es are Impolite. and migh t
even he dangerou s. During the
time when mo st folks arc driv-

ing to or from work the repea ler
may he so com pletely tied up
thai someone needing to make
an emergency " all cannot access
the repeate r. During d isa ster
operations it may evert be worse.

No w. whut . you ma y a sk .
caused me to drag out my soap
box and begin to lecture o n thi s

subject? In the Ap ril 13. 1998.
issue of NtII')' Times I read an
article about e1Tort.. to convert
the communicatio ns with the
Sovict Mir space sta tio n to E
mai l. Why ta ke Atir (and maybe
the vhunlc o r the new Inte rna 
tional Space S ta tion) off the
ham bands? Because we ham ...

are not being see n in the best of
lights . As you ma y he aware. the
ham stations in space arc used

frequently to communicate with
stude nts at their schools. T he
idea is to gencrutc i nt ere st
among students in the scie nces.
and maybe eve n an interest in
amateur radio. Unfortunately. as
the artic le points nu t. while the
astronauts o r cosmo na uts arc
trying to maintai n a contact with
a particular school. many hams
jump on the frequency and in
te rfere with the contact. This is
met with the sa me reaction that
we haw to ward malicious inter
ference or jammers. Normally I
lo ve In read about amateur rn

_ ______ _ _ _ _ _ _ _ _ ___________, dio in the paper. but not when

we arc portrayed as dtscourtc
ouv ( to say the least). o r when
o ur ball habit s arc paraded for
a ll to see . So me o f us are old
enough iorerncmbcrwalr Kelly's

P080 comic ...tri p wherein the
e xpressio n " We have met the
enemy and he is us" was wi ned.

T he Amateur Rad io Service is
j ust that- a se rvice . We ha ve an
obligation to ...crve the gcn~ra l

public. whether it is t('chnicaledu 
ca tio n o f high sc hoo l students
through cummunication.. with

"pace sta tio ns o r an alternate

As a people. Ame ricans te nd
to be doe rs. In most cascx we
p refer to ta ke act ion- e ven
when laking act ion may not he
the most approp riate course. To
whut am i specifically re ferring?
T hat eve r-present and tempting
push-to-talk button on the rui
crophonc. We have learned to
avold salt , cholesterol . exce s
sive alcohol and e xtramarita l
affairs . Unfort unately for some.
it is s ti ll impos-lble 10 amid the
temptation to grab the mike and
press tl1:11 button even wh en we
hav e absolutely nothing to say.
It would ..eem that we view the
P'Ff as an exerc ise machine to
de ....clop a fi rm and tenacious
gri p. Perhaps we need to press
that button because. like Mount
Everest. ··il is there."

It' s eOlsy 10 see examples o f
th is 0 11 the local two -meter re

peate r where the duty cycle of
the tran smitter see ms to ap
proach 1lOCk . I e xpec t to see a
headli ne in the supermarket
tabloid s that sci en tists ha ve
determined thut thc absolutety
smallest unit of temporal mea
sure me nt is the delay between

OOPS!-over .. .

Steve Nowak KE8YN/4
1011 Peacock Ave. NE
Palm Bay FL 32907-1371
[pangen@compuserve.comJ
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Rny LOOP

Marc I. Leavey, M.D., WA3AJA
P. O. Box 473
Stevenson MD 21153
{ajr@ ari.netj

Fig. I. XR-221I RTlYdemodulator.

Potentiometer (miniature
PC mount): 5 kn

Capacitors (precision disk):
0.022 IlF, 0 .005 IlF, 0.0047
J.l F, 0. 1 IlF x 3

Perfboard: 0 .1 · grid

Perfboard: 0.1- grid

Transistors: 2N2222,
MJE30SS

Optoisotatc r: 4N33

Resistors (1/4 or 1/2 walt:
Radio Shack parts are
nearest whole values):
220 n, 4700 n, 10 kn

Diode: 1N4004

Resistors (1/4 or 1/2 watt ;
Radio Shack pans are
nearest whole values):
5.1 kn , 18 kil, 100 kil,
200 kil, 5 10 klJ:

For XR-2211 RTTY
Demodulator :

Continued 011 page 74

Fo r RS-232 to TTY
Converter:

IC: XR·221 1

me tal sea led in a g lass tuhe.
Eithe r a permanent magn et or
electromagne t wi ll c a use the
reeds to react. making or break
ing the ci rc uit .Thus. d riving the
magnet from the loop can allo w
the reeds to key a low-voltage
device . T his may be ideal for a
keying circ uit, but the reeds can
not hand le thc current to key the
loop itse lf.

Table J. Parts list,

All othe r co mpo nents in th is
project arc common parts. which
c a n be purchased at Radi o
Shack o r o the r parts houses. I
recommend hui Iding it Oil a sma ll
piece of pcrfboard. with point-to 
point wiring . Clubs may wish 10

etch a circuit board. this could be
a useful introd ucto ry project.

Now. tu the ma tter at hand .
Fig, I is a schematic diagram of
the demodulator. Th e audio o ut

pUI of your receive r. ei the r HF
or VHF, is coupled to the de 
modul ato r through a 0. 1 IlF ca
pac ito r to pin 2 of the XR+221 1.
With no input filtering on this
device. it is important to present
a clean signa l. so e ithe r a good
VHF R'Ff'Y signa l o r a stro ng.
inte rference free HF sig na l. is

desirable .
A phase-locked loop dcmodu

lator is normally tuned fo r the
freq ue ncy and band width de
sired. Here , the 0 .022 J.lF capaci
tor from pin 13 to pin 1-1 o f the
integrated circuit and the :!O k re
sistor (an 18 k fi xed and 5 k vari
able) on pin 12 set the center
frequency to about 2125 Hz. mid
way between a 102.5 Hz rnark and
2225 Hl space frequency.

Bandwidth neede d to al lo w
3fHJ-baud tran smission is set by

ciety seem's to ha ve no in te r
est i n being pol ite. all the HF
ba nds, we rea lize that we arc
good will am bassadors to our
contacts in o ther coun tries. but
hams th roughout the g lobe give
e ach o ther the bene fit o f the
doubt . Now that our contac ts arc
no longer limi ted 10 the planet
Ea rth , and more people are lis
tening to us, we rea lly need 10
present o urselves as competent
and courteous. fa

• Remember that, besides the
statio n yo u are working. there
are o ther hams. sho rtwave lis
tene rs and scanne r fa ns listen
ing as well . What would yo ur
mother say if she heard you talk

ing like that?
Amateur rad io incl udes some

of the finest people it ha s bee n
my pleasure to e ncoun ter. We
ha ve the opportuni ty to be the
last re fuge for common cour
tesy, even when the rest o f so-

A trad ition has ari sen with
this column. II is J uly, and it is

another anniversary This month
begins the 22nd ye ar o f '·RTIY
Loop." Twcnty -two years-s-can
you believe it? When this co l
umn sraned. my son was not ye t
hom; no w he is banting his way
through higher education. w hen
th is c o lum n wa s s ta rt ing. a
popular question concerned some
of the basics of radio- teletype.
like which tube circuit to usc as a
demodulator. And now?

Michele De l Pup I3MDU, is
looking for a simple b UI e ffec 
tive demodulator circuit for de

modulating radiotclctype .
While demodulating a radio

teletype signal has a striking re

semblance to compute r modern
tones . using a conve n tiona l
computer modem just docs not
work for m ost f unc tion s, a s

some o the rs of yo u have asked.
One c ircuit that has remained
popular is a simple one based o n
the XR+221 1 phase- locked loo p
demod ulator. At one time, thi s
c h ip was availabl e in every

sm a ll Ra d io Shack" s to re.
Now, )'ou may have better luck
in some of the parts purveyors
that advert ise withi n the p..ges

of 73 Magazine .

the 200 k re sisto r between pin '>
II and 12, with additional trim
ming provided by the n iter o f
the OJ X)5 ~l F capacitor and 100 k
resistor co ming from pin 8.

Naturally. with a circ uit op
erating at TIL leve ls. the o ut
pu t from thi s one-chip wonder
is at TTL le vels. So do n' t try to
d rive a Mode l 15 with it- a t
least nOI d irec tly. To interface
the dernodulutor with the RTIY
loo p. we usc one of my all-time
favorite de vices. an optoisolatcr.
to convert ei ther a TIL level or
RS-232 le vel to the more co m

mon. for TIY. that is. c urrent
loop.

He fore we get ton deeply in to
the c ircui t though . perhaps a
word o r 1\\'0 about the o ptois
olator may be in o rde r. You
might th ink that converting the
h igh-leve l loop cur ren t tn the
low-leve l RS-232 or TIL cur
rent mig h t be accom plis hed
with some resi stors. or a trans
fo rmer. or som e suc h de vice .
We ll, while yo u m ight he able
to e ffec t some in fo r ma tio n
transfer tha t way, there is an in
herem danger. If the transfer cir
c u it we re to fa il . hig h-level
curre nt might he allowed into
the TIL device . At a minimum

- - --------------- --- - - - - - - -i thi s would fry some compo-

nents . xt axim alty it could he
quite da ngerous.

For this reason. various schemes
have been introduced to iso late
the loop from a driving c ircuit.
Whi le a relay might seem obvi
cus . conventional relays are too
slow to keep up with the keying
pu lses o f RTTY.

One version of relay that can
be used is the reed relay. This
little beauty consists o f two thin
reeds o f m agne tic a ll y ac tive
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Num~ 64 on your FNdlNlclI Cll rd

The Shelby Hamfest
What are you doing the weekend before Labor Day?

Larry G. Ledford KA4J
553·4th Street S.E.

Cleveland TN 37311
[ka4j@juno.comJ

o . of the fastest-g rowin g
hnm fcs ts in the South is he ld
in She lby. North Caro lina.

While it is sma ller than the Dayton
hamvc nnon". it hears many similari
ties. Both arc held in smaller commu
nities in their respective areas and
attract lareer crowds than their larecr-- -
neighbor ham fcsts.

I had the pleasure of attending the
1997 hamfest. which was the 4 1st year
it had been held. Shelby's been called
the "Grund-Duddy of the m a ll." and
be tween 12 and 15 thousand vis itors
were expected. From the looks of the
parkin g lot s, attendance was d ose to
that. As wi th a ll good hamtc sts . the re
was a good mix of used ham gear in
the flea market area. new gear inside
the bu ildings ami some com puter stuff
and those odd related ite ms that defy
description in hoth . Vc ry enjoyable.

Photo A . Hams from (11/ over. ready 10
tackle the sea of tents in the distance ,
64 73 Amateur Radio Today· July 1998

Where is Shl'l b)o·?

It 's j ust off Interstate 85. hu t still
slig ht ly off the beaten truck . It's about
-1-0 mi les from Charlotte and 75 mi les
fro m Ashev ille. Granted. it is a hi t hard
to get to. particularly from my QTH in
southeastern Tennessee. hut well worth
the trip. 1 would have had an easier rou te
hut Interstate 40 was closed at the Ten
ncssce/Xorth Carolina stale line due to a
massive rocksfidc that took months to
d ean up. The shortes t (hu t not the quick
es t) rou te fo r us was th rough the mou n
tains of Tennessee , Georgia. South
C arolina and North Carolina. Thi s
ta kes you through the areas of two
wild ri vers : the Ocoee, in Tennessee.
and the Nantahala. in North Carolina.
Bo th arc very sce nic and canoes, kay
aks and rafts arc e verywhere. Wh ile
we set no speed records. we saw some
very beautiful rivers and mountains.

,

Photo B. Judging from the intent looks 0 11

these fa ces, bargains abound,

The ham fest is held at the Cleveland

County Fairgrounds 011 US 74 Business
Loop at ~C 180, about three and a half
mi les from She lby. It was a bit du sty
du e 10 the dry weathe r hut that made

fo r easier walking. A regular participant
sa id that it had rained the last four years
at the hamfcst . It is scheduled for the
weekend preceding Labor Day each year,

The ham fest has two li nn rules: :\0
"adult.. videos or di scs arc allowed to
he so ld or di sp layed, and no Iirearrns

arc a llowed on the premises. This pro
motes more of a fam ily-type event. one
that will bring more people . It would he
nice if all hamfc sts adopted these rules.

What d id I lind'! An Alinco DJ- I I.
the new shirt pocket-sized HT and an
older Dra ke TR-3 sideband transceiver
(I collect low hand rigs). On Sunday I
found two bargains: a WRL Galaxy
300 for S6 and a -1-86 motherboard run
ning at :B M H/. with 16 Meg of RAM
and a video hoard for 525.

There arc severa l very good restau
rants in the area and one is an ou tstand

ing stea k house . It 's called Kelly's. and
is about 15 mi les away. over in South

Carolina . That mea l was to repay my
wife for carrying the stuff to the car

(you married men will understand ).
Why not plan to attend in 1998? For

specific information you may contac t
the She lby Hamfcst Web site at lhttp://
www.shc lby.net/n-ltun/] . fa



Roamin' Romania
Part 2: Amateurs ofthe Jiu Valley.

George Pataki WB2AQC
84·47 Kendrick Place

Jamaica NY 11432

I
n the fall of 1997. while visiting
my home town of Timisoaru. Ro
mania (sec Part I , Ju ne), I took a

side trip 10 see the radio amateurs in
Huncdoara County. T he area known as
the J iu Valle)' is a mining region. The
visits were organized by George
Y02RR B. the chief of the rad io club
of Hunedoara County. located in Dcva.
During this trip I saw radio amateurs
in Dcva. Omstic. Beri u. Ca lan. Hateg,
and Pctrosani. and one on Parang
Mountai n.

Deva

part to the work and skills of George,
who has been employed full -time by
the radio c1 uh for more than 30
ye ars. One can say tha t George is a
profe ssional amateur.

First. George took me to the county
radio club, which has several rooms.
One is for the station Y02KAR. some
times using the Y02KHE call : others
arc used for meetings, workshops. QSL
bureau. etc. There I met Felicia Y02LIP,
licensed in 19% , the club's secre tary
and trainer for direction-findi ng com
petitions. She has the pres tigious title
of Master of Sport. and happens to he

George 's daughter-in-law. Her husband
Manus is Y02CWR. George 's wife
Doina is Y0 2CGV. and George and
Doina's daughte r Gcorgcta is married
to Artur Y02COC.

You might say that George Y02BHB
is the undispu ted head of a reig ning
amateur radio dynasty. Everybody in
this famil y is involved, in one way or
another. with ham rad io. Most of them
arc di rection-fi nding (foxhunt) cham
pions several times over.

The cl ub station has a factory-made
transceiver and a homemade linear with
the final tubes installed temporari ly

From Timisoara I look a trai n. After
about three and a ha lf hou rs I was mel
by George Y02BRB at the Dcva rai l
way station. I had my tag with my
name and call pinned to my jacket. so I
was easily identified.

Dcva. wit h about !'lO.DOa inhabitants.
is a university center. The Dcva For
tress. built in 12~ I on the top of a
nearby hill at 1225 feel. is on the site
of a Roma n Cl[J t nlm. T hese days it is
in ruins. The reason is that during
World War I. while it was an amrrumi
lion depot. it blew up. They don't build
fortresses like they used to, I guess
this one did not even last 700 years.

George YOlRH B took me to his
house where I stayed whi le in De va.
which is al so the county seal. T his
city, and the entire county, is rich in
amate ur radi o acti vities, due in large

Plwto A. Maria r 0 2LHw, a secretary, shares the shack wim radio technician and husband
Adrian Y02BPZ. (Reportedly, their [avorite and most read ham maga;:;ne-ahcm - I-m .f
too dog-eared to he put 0/1 display.l
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Photo n. loan Y02LHZ is a mechanic in "real life ."

Co

Celino loaned us a l'ompany car to
take George Y02BUB and me to
Orastic. 17 mile s eas t of Dcva. This
munic ipality, loc ated at 760 fee t. is a
very old cultural center. me ntioned by
docume nt in 1224, There we met loan
Y0 2LHZ, licensed in I99..t a mechanic

Orastle

*

Y02LEU

He is a reliable QSLcr. has a nice card.
a nd has o ver 150 countries towards his
DXCC.

Cod Y02LAG, the re tired po lice
man. has a very smal l homemade
transceiver. works Oil two meters and
on XO meters SS B. and has QSL ca rds.

YOZ

•

~ r " ~~ .~ ...
-.,--- --

Cclino Y02RML an e lectrome
chanical e ng ineer, is a typ ica l success
sto ry o f the new freedom in cmcrpris
inc , and thc free market svstcm which

• •
started in the recent years in the East-
ern Europe , He ow ns eig ht furn iture
stores in vario us cities of thi s COU Il I)' .

Cc lino. licensed in 11.)7 1. is the presi
den t of the 10L'a i amateur radio asso
c iatio n, He u..cs a Yacsu (-1-8-1.0; a
14AVQ antenna; a dipole for 17 meters :
a fi ve-clement rotatable y'.Igi fo r two
me ters: a nd a vertica l fo r 70 em.
Y02 B~1 1 has a computer w ith Win
dows 95~ and a CD·RO~1 with the

Callbook, and does compute r logging .

o uts ide the ca binet. there bei ng no
room inside . In this case . " te mporary"
lasts a very lo ng time , T he an tenna is
a wire dipole.

At the rad io club I met ma ny loca l
hams. Dcm Y02CMII . licensed in
19XO and n che mica l lab tech nician in
the mininu indust ry, is a bui lder a nd• •
experime nter. Sori n Y02DNY. licensed
in 1985 und an electronics engineer.
li kes two-meter contests. Marin Y02U lS,
licensed in 1995 and an milo rn c
chunic. is a builder and a two-meter
contester, loan Y02lCY. lice nsed in
19XX and a lathe operator. is a builder
and contes ter.

George Y02RJS. licensed in 1975
and a reti red electronic techn ician. is a
builder who works mostly on SS B.
Adrian Y02 BPZ. licen sed in 1976 ,
han dle s radi o com municatio ns for the
ci vi l defe nse. Con Y02LAG, lice nsed
in 19S6. is a re tired policeman. Marce l
Y0 2BJZ. licensed in 1975 . is an clcc
uunics technici an and master builder.

Grntian. operator at the Y02KAR
club station. i:,,> a mi li tary firefighte r and
builder who opcnucs mostly on two
meters. Bela Y02LOH, licensed in 1997
and a reti red el ectric ian . works o nly o n
two meters, Vas i le Y0 2LEG, licensed
in 11,)1,)0 and an electrician. is a builde r.
Liviu Y02CC licensed in 11,)60 a nd a
retired e lectrical e ngi nee r, is also a
builder, Most o f these hams built their
o wn statio ns from scratch: very few
have access to factory-made equi p
mcnt . All cl aimed to ha ve QSL cards.
A fa vorite local joke goes : A c hild
asked hi s fathe r. a ham operato r, " Dad.
docs every fairy tale start with 'Once
upon a time"?" " :\0, so n. Some of
them start with 'Q SL is no problem.
I' ll mail ir to mo rrow."

I photog raphed many hams at the ra
dio club and some of them at the ir per
sonal stat ions. Adria n Y02BPZ is an
ac tive fellow: with the help o f his wife
Maria Y0 2LHW (Pho to A). he is pub
lishing a q uite interesting four-page
monthl y bulletin. the r O/HD Amelia,
They have also edited and published a
service manu al for the A-4 12 Roma
nian tra nsceiver. as we ll as an amateur
radio g lossary in 45 lang uages. Maria
Y02LHW. lice nsed in 1993 a nd a sec
retary in a trad ing co mpany, works o n
two and 80 meter:"> SSB.
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Continued on page 68

from Orastic I went to the nearby
sma ll vi llage of Beri u to sec the station
of loan Y0 2LHZ. loan uses a combina
tion of o ld military surplus equipment
and homemade accessories . He works
on the two- and SO-meter bands.

I observed that there is a lot of traffic
on these two bands. especially in the af
temoon and evening hours. After Beriu I
returned to Orastie.

Then, in Ccj no's company car, George
YOlBBB and J went through S imeria to
Calan.

Berfu

Photo D. Retired mechanic Mike Y02QY has over 290 countries confirmed ,

(Photo U); Li viu Y02LEU. licensed

in 1990. a ret ired te lephone operator,
very active on two meters (P hoto C );

Mi ron Y02LHY, licensed in 1994. a
retired mechanic for farm mac hinery ;
Thee Y02CKO, licensed in 1979. an
auto mechanic . bui lder and operator
on SO meters SSB; and loan. a short
wave listener waiting to take the license
examination.

We visi ted the personal statio n of
Liviu Y0 2LEU, who is visually handi 
capped and seems always to be on two
meters . Where ve r I went in various cit
ies of thi s county. when I listened o n
the two-meter band. Liviu was there .

Photo R. Nicu Y02CHK is the radio teacher at Y02KBY in Hateg ,
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PIIOIQ G. Maria Y02BJX is (11/ electronics engineer and world-famous (lIS uf11(11I) high 
speed chauffeur.

Photo F. Martus r 02l...NL (aKe 11 ). Alin r02LJIK (/21. and Fta vi« Y02LHM (10) find
,IJ I' propagation good for smiles,

Al in Y02U IK. age 12: a nd Flaviu
Y02LHM. age 10 (photo F ).

We saw ~l aTCU Y02BVH. licensed
in 1960. a retired rad io tec hnician at
the post office. Marcu. now 77, used to
he ac tive on CW and SS B with a home
made five-watt station and a wire dipole.
His table is full of equipment. abso
lute ly everything made by himse lf.

We a lso met Ton y Y02LMA, li
censed in 1996. a mechanical engi nee r

station on SO-meter SSB. From his
personal station. Nicu operates SSB o n
the 1()...40-S0 mete r bands with a
slo per. and o n two meters with a rotat
able nine-c leme nt yag i.

The cl ub stat ion is ho me made . The
ante nnas are a delta loop for -l-O and SO
meters. and a grou nd plane for 10
meters. At the cl ub 1 met several chi l
dren, so me already with the ir own
ca llsig ns: Man us Y02U\, L, age 11 :

'10'2BJl<.

T he town of Calan used 10 he an im
portant metallurgical center: nowa
day s. many of its facilit ies arc d osed
down. Here I had the pleasure 10 visit
Mike Y02QY, wi th whom I had
QSO'd and exchanged cards <Photo
D). His card is on the wall o f my radio
room. Mike. licensed in 1963. is a re
tired chief mechanic and skillful
bui lder. as well as a contester and
DXcr with ove r 290 countries con
firmed. Y0 2QY is a passionate ham
ope rator, but his license was sus
pended from 19K3 to 1990. when he
was invest igated ami harassed by the
Secllrilale~lhc secret po lice of the
former dicta torial regime. The reason?
His amateur radio contacts. It was a
difficult period for him. as it was for
his enti re family. Mike uses a Swan
350. a 14AVQ. a nd an inverted V for
the KO-mcter hand. He has over 300
awards and a nice photo QSL card . and
is a rel iable QSLer.

We a lso went to sec Peri Y02ARV
Licensed in 1968. Fcri is a chie f elec
trician . He is using an FT-DX505 with
a separate VFO. a homemade linear
ampli fie r. a n electronic keycr, and
other gadgets made by him. He has a
12AVQ and a \Vindo m antenna for 40
and 80 meters. Y02ARV has worked
o ver 300 coumncs for his DXCC and
has over -l-50 awards. He is a bui lder.
experimenter. and contes te r. and has
two types of QSI. ca rds.

A fter Colan. we returned to Dcva.
The next morn ing. George Y02B BB
and I went 35 miles south to Hatcg.

Hateg and Petrosani

Cala n

Hatcg is ano the r sma ll hut very o ld
to wn. fi rst referred to in 12-l-7. He re we
went to the Chi ldren's C lub. estab
lished in 19S-l- and home of radio sta
tion Y02K BY. Nicu Y02CBK is the
teacher and chief operator (photo E).
Lice nsed in [978 . he is a builder. ex
perimenter. and co ntes ter. and operate s
both C W and SSB. The ch ildren learn
the Morse code . build simple elec
tronic projects. and o perate the club
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Photo H. High school students Rob; Y02LMT. George Y02LLV, and Bianca (SWL) show
off the Petrasani Sports Schoof 's shack .
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drove us southeast about 28 miles to
Petrosani, elevation 2.()(x) feet. the
cen ter of the region's coal fields. The
ride was scary; Maria drove fast on
narrow. winding, mountain roads.
Slow-movi ng carts, pulled by horses.
without the required lamps, often
showed up unexpectedly in the dark . I
prayed not to become a news item in

•

't>
C '# _

Photo I. Feri Y0 21..AH uses a t tt-etement yogi for two meters.

working for the bus company. Tony is
a builder. He has worked over 100
countries on 80 meters, CW and SSB.
with his homemade 50-walt transmit
tcr and a muhihand wire dipole . His
station is strictly one-man: one chair.
no table. built in a closet. He has a pic
ture QSL card showing sights from
Hunedoara county.

From Hateg, Maria Y02BJX, a
pretty and very active lady (Photo G),



Photo J. Sewr Y02HUJ is II retired milling engineer and devoted builder.

Roamin' Romania
colllinued f rom JXl9C" 69

I also visited a couple of personal
stations . Zol i Y02CPV. licensed in
1980 and an e lectrica l eng ineer, is a
master builder operating CW and SSB
with a homemade station and a multi
band dipole . His shack is in a narrow,
built-in storage ccmpartment-c-he barely
fi ts in. Zoli has QSL ca rds.

Iosif Y0 2CJ , licensed in 1952 and a
reti red minim! eneinccr. showed us his- -
dashing black miner 's un iform. Iosif is
a tinkerer and experime nte r, a special
ist in antennas. a contes ter. a DXcr
with over 220 cou ntries. He is using
the Drake line. some homemade acces
sories and a computer. Y02CJ is abo
the author of three popu lar hooks: two
about HF ante nnas. and one about
VHF and UHF anten nas.

He wanted to give me a miner 's
lamp as a souvenir. but I had to turn
him dO\\<"O. The gi ft was too bulky and
heavy to carry, and I don 't have any
mines where I ca n use it.

Paul Y02CXJ. lice nsed in 1980. is
the preside nt of the Ji u Vallcy Amateur
Radio Association. He is a geology e n
gineer leaching at the local university.
Pau l is a master builder. a contester,
and a DXer wi th over ISO countries
worked for his DXCC. He has a neat
station with an f-T-DX500 and a bunc h
of homemade equipment: his antenna
is multiband wire dipole . His 15-year
old son. Vi cto r Y02LlU. \Ivas licensed
in 1996 and is a high school student.
He opera tes SS B on SO meters and so
far has worked 50 differe nt countries.
Paul's wife Tania . a certifi ed translator
for three or fou r languages. is a short
wave liste ner.

Feri Y02LAH. licensed in 1985. is
an electronics technician (Photo f ). He
is using an SH- 102 wi th dipoles for 20
and 80 meters. a nd a longwi re for 10
and IS meters. For two meters . he has
a IO-element yagi . Y02LAH is a
builder. a contester. a nd a DXer with
over 220 coun tries worked for his
DX CC. Fcri has QSL cards.

Sever Y02B UJ. licensed in 1974
and a retired mining e ngineer. is a
builder (Photo J). With his -to-\...au
homemade transceiver. a wire dipole
fo r 10-40-80 meters . and a nine-element
vagi for two me ters . Sever has worked- -
mostly Europeans. He is constantly

one after another- but the next day we
followed none of them.

At the sc hool there is a rad io room
whe re the child ren study Morse code
a nd ca n bui ld some gudgcts .

There is also radio station Y0 2KBE.
where se vera l lice nsed young opera
tors were on hand: Rohi Y02LMT. age
IS ; George Y02LLV. age 14; and
Andrei Y02LNW. age 16: as we ll as
Bianca . Dan. and Rau l. shortwave
listene rs and club operators wi thout
personal cullsigns (Photo H ). The sta 
tion is home-brewed and they have a
compute r.

'{020C\

the next morni ng 's paper ; I am a
modest ma n and shun publici ty,

We arrived at Pctrosuni in the
evening ami we nt d irectly to the High
Sch ool for Sports. There the principa l
is Engen Y02QC. and the professor at
the radio club is Bela Y02lEP. We
met a bunch of loca l hams. made the
schedule for the next day. and went to
sleep in the house of Pau l Y02CXY.
About the schedule: After long discus
sions, three different plans were made-



changing. improving his gadgets, and
nothing stays the same for a long time.
Sever a lso has QSL cards.

Andy Y02AXY. licensed in 1970, is
an electrica l e nginee r. He is a tinkerer.
building transceivers and various ac
cessories. His Fr-757GX is now push
ing 100 watts into a horizontal delta
loop. Y02AXY has worked over 200
countries and has QSL cards. His son
Claudiu is waiting for his license .

Last but not least. I visited the per
sonal sta tion of a family of radio ama
teurs : Bela Y02LEP. the rad io teacher
from the sport school; his wife Maria
Y02BJX, an e lectronics engineer in
volved in various businesses; and their
son Andrei Y02LNW. a high school
student. Andrei ha... computer-generated
QSL cards.

Maria was the one who drove us
from Hateg to Petrosani and made me
see my whole life flashing before my
eyes. with severa l fast reruns. Later
she took us from Petrosani hack to
Deva, another unforgettable experience.

from elevation 3.630 feet to e levation
5 ,940 feet. The syste m has 130 double
chairs. moving sometimes at a height
of 160 feet above ground. A cold wind
was blowing. George Y02SRR was
wiggl ing around near me on his chai r.
and I was scared; I think I had every
right to be.

Bela Y02LEP and some of the young
amateurs also came up: Laura Y02I..NU.
Constandna Y02LLW. George Y02~V.
and Cosmin. a sho rtwave listener.

AU's well tha t .. .

Yes. it e nded well . I got o fT the
mountain-frozen, but in a sing le
piece. With George Y02BBB I re
turned to Deva. spent the last night
there. and then in the morning t took
the three-and-a-half-hour train ride
back to my home town of Timisoara.

After a couple of days, I went to the air
port and passed through the annoying
Romanian customs. Why wes it annoying?

Well. because the customs officer
looking at my luggage through his X
ray machine saw something that he
was not supposed to see. and asked me
to open the suitcase. I had two ide nti 
cal suitcases. so I opened the o ther
one . A n honest mistake-it could hap
pen to anyone. But there was nothing
in that suitcase. just a bunch of books
and QSL canis. I passed that test with
flying co lors- and after about nine
hours in the air I was safe and sound in
New York City. fa
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Parang Mountain

Eugen Y02QC was lice nsed in 1962
and is the principal o f the High School
for Sports (Pho to K) . A former gym
nast on the Romanian national team.
he ho lds the prestigious title of Master
of Radio Sport. and se veral times was
nationa l champion on two meters. He
has two stations: one in Petrosani, and
the other at the ski center of the sport
school. on Parang Mountain , with an
elevation of over 5.900 feet.

There he is using a TS-8 30S with a
longwire for 10 to XOmeters : a ground
plane for 10 meters: a two-element
quad for si x meters ; a nine-element
yagi for two meters: and two con
nected nine-e lement yagis for 70 e rn.
At that e levation. he can work OX
e ven when loading a proverbial wet
noodle. I worked Y02QC and promptly
recei ved his QSL.

Also in E ugen's care is a two-meter
repeater insta lled on a tower right near
his litt le homemade chalet.

To reach the ski ce nter. Maria
Y02BJX drove us from Pctrosani to
the site of a ski lift. There we had to
jump on a moving c hair hung on a
stee l cable. going in about 25 minutes
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For ITItlTC information contact

Environmental Tech nologies,
1111; ., 1302 High Street, So uth
Bend IN -1660 1. Call (HOO )

234-4239 (US and Canada) or
(2 19 ) 233- 1202 (e lsewhere).

puts. Relay contacts are rated
at I A and can be programmed
for momentary, latchin g (o r
combinatlonj. or mutually ex 
c lusive o ne o f e ight. P :1SSWOn:!

programming adds sec uri ty
and a llows multiple OTMF-8
boards attached to the same au
d io source to co ntrol e ven 11111(('

cquipmcm-c-and it's only $ 119 !
Fo r more info rmation, contact

Intuitive Circui ts. LLC, 2275
Brinston Avc.. Troy MI 48083,
or check out their Web site at

Ihnp.swww.icircuns.com].

Environmenta l Technology.
Inc .. int roduce s the ne w
RCOTM_I a nd RCD HI_2 Pas

sive Dehyd rato rs. T hey ' re,
• • •supc r-me xp cns rve . req ui re

no electric power, and will
protect mic rowave and sate l
lite earth station wa veg uide .
coax and o the r RF compo-

DRIER IS BEnER

SAFETY BOOK

Concerned abo ut RF ex posure safe ty? RF Exposure and tOil.
ne wly published by the ARRL, wi ll exp lain the new FCC rules
designed to ens ure that you. your family. neighbors. and any
body e lse at ri sk. are exposed on ly 10 low levels o f radio Ire
l.Juency energy. Worksheets allow yo u to determine whe ther or
not yo ur station is in complia nce, and if no t, there arc co mpre
hensi ve , plain-Engli sh instructions 0 11 what to do ubour it. In
el uded are reprin ts o f the FCC docu ments, a review of basic
elec tromagnetic theory, and tables to simplify determ ining com
pliance with the new rul es. You'll also fi nd a list o f addit ional
resources a nd FCC in formatio n sources, prim ari ly o n the
Internet.

RF Exposure and YOII (ARRL order #66 2 1) is avai lable from
amateur radio dealers for $ 15.00 retai l. o r yo u can o rder from
ARRL. Call (888) 277-5289: FAX (860) 59-1-0303: o r send check
o r money o rder for $ 15.00 plus $4.00 sIh to ARRL Publication
Sales, 225 Main St.. Newington CT 06111-1494.

INTUITIVE CIRCUITS' VERY
FIRST!

Here' s the very first product
from Intuitive Circuits. LLC :
the DTMF-8 dccodcr bocrdIt's
great for remote control o f most
equipment (like repeaters) via
radi o-or any other a ud io
source. with its eight relay o ut-

crystal-clear audio, It's incred 
ihly lightwe ight made o f high
impact water-resistant plastic,
a nd use s a one-quarter-inch
speake r to prod uce 83 d B of
hrilliant ly c lear aud io. It' s got
an eight-positio n swivel lapel
cl ip and three and a hal f-foot
suctchablc cord for hands-free.
mo ve -as-you -like use, and a
bu ilt-in earphone jack fo r pri 
vate listening. ~fFJ has priced
all these features a nd more at
$ 15.95. and of course it co mes
with \-IFJ's No Matter Whll1 H 1

one-year limited warranty.
To order o r for information

about your neare st dealer, cal l
(800) 64 7-1800; FAX (60 1)
323-655 1; E-mai l lml]@
mfjeracrpnses. corn]; o r chec k
o ut the Web site at (h ll p:/!
www.mfjenrerprtscscom].

verts a PC in to an advanced
digi tal s to rage osc il loscope
an~ data lo gger. Data may be
captured to disk or transferred
to other wlndcwsr» programs.
Disp lay screen data may be
captured graphically for print
outs o r may be converted 10
graphic images. The modules
are small. low-cost. and light
we ight. making them suitable
for portable o peration as well
a... fo r the c rowded workbench.
The OvScopc II works with
sta ndard scope probes and is
powered from 12 VDC. ATC
offers a variety o f probes for
the unit, including standard at
tenua ting probes. high-voltage
probe. di ffere ntial probes. and
a utomotiv e igni tion probes ,
The O-Scope 11 se lls for $349
inctudi ng the module, manu

als . AC po wer adapter. cab le
and both the Windo ws™ and
DOS softw are pack ages.

To order or for more informa
tion. contact Allison Technology
Corporat io n , 8343 C a r vel,
Houston TX 77036-6301: call
them toll-free at (800) 980 
9806.

MAKE YOUR YAESU HT
EVEN HANDIER!

Alli son Technology Corpo
ra tio n ha s re le a se d the 0 
Scope II for windows t-'. Now

the O-Scope II digual storage
oscilloscope modu le has both
DOS and w indowsw opcmt
ing programs. The OsScopc II.
which a s everyo ne kno ws ,
docs the work o f six other in
stru mcnts (dual-trace storage
oscilloscope. digita l voltmeter.
freque ncy counter. frequency
spectrum analyzer. data logger.
and X-V display mode l. con-

DOES THE WORK OF SIX 
AND NOW IT DOES

WINDOWS!

G OI II Yac su IT-lOR, FT
40R, F-T50R, or VX-[ R'! The
new ~IFJ-295YYAES U Mini
Spcakcrxtic t is made to give
your Yaesu handheld superb
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$59.00
20.00
15.00
10.00

$59.00
p lus shipping

The ToneLogger'·
DTMF Decoder Display Board with ASCII Serial Output decodes all
16 DTMF digits and features a large a-digit LED display, an
amplified audio output. jumper se lectable Normal and High-speed
decoding. and an ASCII serial output at 9600 baud, The 56
character memory is viewed. without loss of data, by scrolling either
left or right. Although a computer is not required. the serial ASC II
output allows for automatic logging of decoded number groups.
Logging software for both DOS and Windows environments is
included with each ToneLogger ™ purchase. Th e NEW
ToneLogger T'" is 2-1/4" x 6" and requires 9 VDC at a minimum of
150 ma current.

ToneLogger™ Assembled & Tested PCB
CAB·3 Audio & Computer Cables
PMK·1 Plast ic Mounting Kit
PS-9/2 9 VDC @ 200 rna AC Ada ptor

• • 310 Garfield St Suite 4
.....,;.. PO Box 2748

ELECTRONics Eugene. Oregon 97402

M
http://www.matron .com

ew DTMF Decoder .



NlJmWr 7. on yo<.fr FHdNc~ c.rd

CRRR'S CORNER

Fig. 1. RS-231 to TTY ("Om'uter.
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Joseph J. Carr K41PV
P.O. Box 1099
Falls Church VA 22041.(X)99
[carrjj @aol.comj

Radio w a y-bac ks

One of the things that has in
terestcd me over the years is 10

look back ove r radi o history.
When I was a pre- tee n, the late
Hal Wilcox \\'401' invited me
and a couple ofouter boys to go
with him to a ceremony one Sat 
urday morning . Most of us were
pre-hams as well as pre-teen s,
but were hanging aro und tho:
now defunct Falls Church Ra
d io Club in Vi rg inia .... hile try
ing to qu alify for our Novice .
Techni cian and/or Ge neral Class
licenses. The local radio clubs
were invited to the dcconums
stoning of the Navy" s firvt rad io
station. NAA. in Arlington . Vir
gi n ia (t he cullsig n has sin ce
been reassigned to the VLF sta 
tion at Cutler. Maine]. and Ha l

RTTY Loop
conlinued Jrom page 63

Here we must bow to anothe r
form of subterfuge, the o proiso
later. Most o r us arc familiar
w it h pho roccl!s . those lilli e
wonders that cha nge resista nce
based on the amount of light
falling upon thei r faces. When I

thought it would interest us
young ' uns.

The station was put into com
mission in 19 13, and had a trio
of high towers (Pho to A). In
1940 th ose towers we re re 
moved because they were only
two miles from the end of the
runway of Washington National
Ai rpo rt (now Rona ld Reaga n
Washington Nationa l Airport).
wh ich was then being built .
Can't have aircraft flyi ng into
those towers. after all. The tow
ers were reassembled ncar An
napo lis. Maryland.The site (70 I
South Court House Road, Ar-
I, \ 'A '''().l) , 'II 'mgton IS sn III use.

For a long time it was occupied
by the Defe nse Com muni ca
tions Agency (DCA). and shows
up unde r that name on a lot of

was in school. we marveled at
how a transistor, with the top cut
off the case, makes an e xcellent
photocell. Of course. )'00 can buy
tran sistors prepared thi s way
(phorotranststors, naturally).

Anyway, you are also aware.
no doubt. of the illuminating
wonders known as Light Emi t
ting Diodes. o r LEOs. Abl e to

t o tty
"'"e1, i ""

local maps. But the c urrent user
is actually the Defen se Info rma
tion Systems Agency (DISA),
w hic h a bso rbed DC A so me
years ago.

The old NAA used a number
of transmitters (P heros 8 and
C ), including powerfu l spark
gaps and Alcxandc rson a lterna
tors. One source book, pub lished
by Naval Research Laboratory
(whic h operated ~AA at one
time) claimed that the station
operated o n 113 kHz wit h a
powe r of 100 kW.

CW is gone? More o r less

The US Coast Guard (USCG)
is the fede ral government agency
prim ariIy responsible for carry
ing out the United States ' ohl i
gations (under the Safety of Life
at Sea Treat)') for the protection
of lifo: and property at sea. While
its law enforcement duties ten d
to grub the headlines mo re Ilf
te n today, especia lly in the war
on drugs. the VSCG has been in
the forefront of protecting those
at sea for as long as anyone ca n
remembe r.

Indeed . the Coas t G uard has
ma intained a man ned radio

produce light from re la tive ly
low energy sources. these dar
ling" find their way into a lmost
ev ery electronic device imagin
able . ;':0w, if you take an LED
and pot it so that it shines di 
rec tly onto a pho tot ra nststo r.
you ha ve an optoisolator. The
output is di rectly controlled by
the input. but there is no electri
cal connection. the transfer be
ing accomplished over a beam
of light.

Admittedly "till at low level.
now you ca n use the output of
the o ptoisolator to key a transis
tor, and tha t transistor to ke y
ano the r. power, trans istor. a nd
that tra nsisto r to key a loop.
Simple, huh? Well, F i/!, 2 shows
the resu lts .

Altho ugh the d iagram shows
the input as ··RS- 232 Leve ls."
T l'L levels should work nicely. as
well. The key purpose is to light
up the LED in the optoisotarcr,

watch on 500 kl-lz and o ther in
ternational radiotelegraph (CW)
ha iling frequencies for all hut a
few years of this present century
. . . ne a rl y 100 yea rs. Coast
Guard radiomen spe nt end less
shifts listening for the staccato
SOS tha t ind icated a ship o r
smaller vesse l in dist ress on the
high seas.

I ca n recall that one of my
ham radio me ntors (fro m the
1950s), anot her member of the
o ld Falls Church Radio Cl uh.
was a captain in the USCG. He
spun tales of rescues at sea that
would c hill the spine- men bat
tling -tu-foct seas in 12-m an
whaleboats to rescue the crews of
ships breaking apart in storms.

He told me that. whe n he was
a newly-minted ensign. his skip
per put him in cha rge of a two
boat party to e ffec t a rescue in
somewhatless vicious seas. and
gave hi m the c ho ice of using
motorized boats o r the 12-rower
whaleboa ts. He thoug ht for a
moment. and selected the whale
boats. 1t tumcd out to be the righ t
choice: 12 men, rowing for their
lives. can kee p the oars in the
water. while the propeller o f a

The rest of the circuit is fai rly
conven tional. and may be built on
pcrfboard . with point-to-point
wiring, or on a print ed circuit
hoard .

The power supply requires
a 12 vo lt s upply for the tran
sis tors. and a more typical loop
supply for the ITY machi ne .
Be ca reful aro und those loo p
su pplies. fo lks. T hey can de
live r qui te a kic k if yo u lay
your hand across the termina ls.

See what happens when ) 'OU

ask a qu est ion? All kinds of in
formation can n ow your way.
C hec k ou t the "RTT Y Loo p"
We h s ite a t [hll p:/lwww2.
ari.ne tlaj r/rtty/J for more good
ie" in and about the column; and
send me your comments. ques
tions. a nd suggestions at the
above E-mail o r snail -mail ud

dress. See vou nex t month. on
the RTfY Loop. m



Photo A . TIl(' triple towers of rhe US Navvs first radio station,

side-swiping motio n. with the
dash manually formed by push
ing the paddle 10 the terr.and the
dots were for med hy pu shing the
padd le 10 the rig ht. The dots
w ere "semiautomatic" because
they were formed by a vibrat
ing acti on of the ex tended arm
repeated ly st rikin g a second SCi

o f con tacts to gethe r. In latte r
ye a r... a utom a tic el e c tro n ic
kcycrs became po pu lar. Those
instruments automatically formed
do ts and dashes o f the correct

lengths. and kind o f destroyed
the notion of a " perso nal fi st"
( b ut made th e CW ha nds a
hcckuva lo t more readable-c.
the re were lob o f lids 0 11 the C W

ham bands. and nor all of the m
went to SSB l ).

By the way ihe world's record
for CW reception is 73.5 words
pe r minute (wpm ). The record
has 11 01 be e n beate n sinc e it
was SC i in 19 .'9 by Chief Pe tty

Photo R , Photo C. The NAA transmitters, All photos provided by
Naval Research Laboratory.
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Some CW lore

BQ63.4 IH·3 101

A certain lore is fo und amo ng
CW operators. The "fi st" (ho w
o ne sends do ts and dashes ) is

very persona l. and many opera
tors co uld identify friends slm
p ly by thei r fivt. Indeed. the
o rig ina l de fini tion o f a " lid"
Chad o pera lo r) was someone
whose fi st was unreadab le.

One could also tell the flst
differenc e be tween " straight
ke y" o pera tors. who used the
tradi tiona l telegraph key. and
" h ug" o pe rat ors w ho used a

...cmiauromauc ·'speed key: ' The

la tter were o pe raled usi ng a

bUI in the last year of operation

the total d windled 10 a mere 500
.1 month. On ly two SOS ca lls

we re received in al1 (If 1994. and
110ne OCCUlTed in 1995. accord 
ing 10 a story in The Hh shingum
Post.

'!L '
I

" Where the hell do we gCI such
men? "

T he US C oast Gua rd has
ended its manned radio watch
on SOO kHz- lhe last CW Ire
qUCIH:Y. A utoma tic s ig na ling:
alarm.. ha ve rep laced the "fist"
o f the Morse code radio o pcra
lo r. Sutellires a nd auto matic
na vigatio n beaco ns have lo ng
since replaced the Morse code
a ... the pri mary means o f CO Il1

mumcanons. and now, the o nly

mea ns o f com m un ic at ions :
xt orse is esscmially gone fo r
emergency pu rpose s uuni ng
between 400 and 5 10 kl-lz will
still ..ho w so me CW communi
calion.. activi ty. ho wever).

On Apri l I. 1995, with a num
ber o f local radiomen gathered
for the e nd event at the Coast
Guard rad io sta tion at C hesa
peake. Virgini a. the "b ig switch"
was thrown fo r the last time at

7: 19 p.rn . EST wi th the e nd o f
the last Morse message Ira ns
mission. Simila r sh ut-offs oc

c urred a t Co ast Guard rad io
sta tions at Be -ton . Miami , New

Orleans. San Francisco . Hono
lulu . and Kodiak (Alaska). As

rece ntly as fi ve years a go .
Morse code messages flowed

into the Chesapeake station at
rates o f up to 10 ,000 per month.

mo torboat is c ut o f the water
much of the lime in heavy seas.
1\ motorboat will only give yo u
the ma ximum thai the eng ine
can prod uce , while me n seem
10 be ab le 10 exe rt superhuman
ef fort when called o n to do so.

He a lso told me that the ski p.

per o f his Coast Guard curter
to ld him in 110 uncertain ter ms
that. e ven though he was the
officer, tha t o n thi s, his firs! res
cue , the c hief peny officer who
was commanding meother boat
party .... as the " real ross" and
was to be obeyed .

If you want 10 read something
abo ut the Coast G uard today,
the n I highly recommend The
Perfect Storm, which was until
recently on the bestseller li st.

This boo" detai ls the storm thai
combi ned a noreaster. Hurri 

cane Glori a and a third storm OUI
of Canada o ver the Grand Banks.

It produced waves o ver 100 feel
high. with average wave heights
o n the o rder o f 50 o r 6U feel. In
order to re scue fi rst the crew of

a saili ng yac ht. a nd the n the
crew of a smal l boat sent 10 res
cue the yac htsmen. a "coastic''
rescue swimme r went into those

60--1'001waves not once bUI three
times. w hen I fini ..hed reading

t hat pa ..s a ge 1 ha d 10 as" ,



Wayne's Five Buck Books & Stuff :

Radio Bookshop
Ph""" 1lOO-17~·nn ur fl(l\.n~-OO5 K. FAX fl(J _l·92';- ~6 13 . or "'" Of'df-r f(o-m "n POet' ~8 fur I
,...-dt,," O ,"f""n",,,,,,

Boilerpla te. 4~ of Wayne'S ham oriented editorials. Great material for club
newsletter editors who are always short (If interesting items for filler,
Submar ine Adventures. Wayne 's WWIt adven tures on the USS Drum SS
118, now on displ ay in ~ Iobile , Alabama.
Wa, ne 's Car ibbea n Ad~enlurl's , Seulla di\i ng and hamming allthrough
the Canbm-an. II isl ands in 1 1 days on one trip? You bel. and you can' t
beat the price either.
Wa,oe & Sherr, 's Travel Diarits , Cheapskate trneling to Russia. Europe,
and soon. :-'; 0 \'''. h....... did Wayne and Sherl)' fly fin;t cl ass to Munich. drive to
Vienna, Krakow, Prague. and "ad 10 !>tunich. sta} lIIg at exccnem hotels and
ea ting up a storm. all for under S t .OOO?
Cnld Fusion J ou r nal - Issue 1 2 11 Read the lalest >eOllp on cold fusion in
this whoppmg 9:!-page sample issue , Cold fusion dead? 1"0 way ~

O ne· llour C W (~ollrsl' . How anyone can pass the 5 wpm code test with less
than one hour of study. This also Cl\ plains the simples' system for learning
the cOik at 13- and 10-pcr ever disem 'ered . Or. do it lhe old fashiuned
(ARRL) hard way and suffer, Your choice.
Olher. Slighlly Mure El(pcn si\l' Slu ll:
P UrT Sih er Wire for making thOS(' mirac le siln: r conoids. Two 3" lengths of
*to 99.999 pun: s iher wire St 5. Shou ld last for }ears.
Biqelectrifier Ha nd book. Background. c ircuits. uses. etc. S10.
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syste m just in lime 10 see Ger
man bombers co ming over the
horizon. The system operated in
the HF sho rtwave hands, rather
than in the radar hands.

T he first combat usc o f the
radar was nor exact ly an auspi
cious occasion. Accord ing to a
story told in a his tory o f radar
(Race 0 1/ the Edge ofTime ) and
other so urce.., the first u..e was
ca lled the " Hallie o f Barking
Creek," II seems that a French
m er escaped from his German
occup ied co un try in a s ma ll
plane . It wa s picked up o n th e

Chai n Home radar, so a ni ght
of H u rr i c a ne fi g h te r s wa s
scrambled 10 inte rcept the in
com ing " Ge rma n," Un fo rtu 
nately, the first antennas used
were d ipoles. which are bidircc
tional . The radar scope. ho w
ever. wa s a primiti ve "A-scan"
type that sho wed vignal ampli
tude versus time . w hen the Hur
ric an e s li fted o ff. they were
behi nd the coast al radar in En
g land . T hey showed up o n the
A-scan scope as a series o f hiips
behind the "German's" leading
blip. To the ope rators. it loo ked
like the standa rd Luftwaffe for
marion of a pathfinder out front
and a squadron (If bombers fol
lowing . So the Royal Air Force
sc ram bled a ni ght o f Spitfire s 10
Int e rcept what th e y tho ug ht
were Germans.T he Chain Home
radar had a he ight- finding capa
bility (using sea bounce multi 
palh ) with an accuracy of 600
fe el. Th e S pit fi res climbed
above the Hurricanes. and then
di ved on them. mac hine-guns
bl a zing . The y never sa w the
red, whi te , and blue rou ndcts
on the wi ngs. hut d id note the
sq uared-o ff c a nopies (w hic h
we re s im ilar 10 tho se on the
N csserschrmus j. When cooler
heads analyzed the incident.
they noted some strange coin
cidences, and investigated: The
Hurricane s we re shot do wn by
the Spit fire s! T hat 's when the
engineers deci ded 10 add re!lec
tors hehind Ihe di po les. makiflg
a two -e lement d irectional he:lm
anle nna Ihal wou ldn't see land 
side a ircra ft as if Ihey were out
o ve r the Engli sh C ha n ne l!
Sighhhhhhhhh. fl:l

The golden e ra

Civil ian a irline operators de
veloped fist s thai came to be
called the "airline bee-bop." I
don't know the details, but would

love 10 hear from some former
airline operator who docs.

O the r o perators used a con
sta n t dol -d a sh length " fist"
(called the Farnsworth system ).
T hey se nt out th e dot s a nd
dashes that make up the indi
vidualletters at a speed of. say,
25 words per minute. even if the
speed of tbe message was slo wer.
T he space betwee n characters
was varied to accoun t for the
speed differe nces .

The "go lde n e ra" o f rad io .
before World War II, was a lime
o f immen se progre ss in radio
d esign . And the shortwa ves.
which we use today with ease.
we re a deep mystery, Radio traf
fic was carried o ut on frcqucn
des whose wavelength s were
200 mete rs o r lo ng er (w hic h
correspond 10 the top end o f the
A~ broadcast band and lo wer).
In 1919, the cynical commercial
interests convinced the Com
merce Department (befo re the
FCC was created ) 10 p ut ham
operators o n "200 meters and
he lo w" (the shortwaves ), he
ca use "T hey ' ll neve r gel o ut o f
thei r backyards with that .. .'

Officer Ted Mclilroy. at a co n
rest held at Louisville, KY.

Having grown up around CW
o perators, and using mostly CW
myself e ven today, I heard a lai
of stories about d ifferent types

of operators . T he maritime op
orators on the high seas were the
largest c lass, bu t the mari time
operators on the Grear Lakes
had a special "fist" sty le thai
marked them apart from the
ocean -going o pe ra to rs : the
Great Lakes Sw ing. They scr u
dashes at the correct length for
the speed in vol ved , but dot s
were sent at a length appropri
ate for speeds three times faste r;
he nce , the "swing" aspect.

Another d isti nct class we re
Ihe aviation C W operato rs.
When radios were first placed
in ai rcraft the longest range sys
tern was C \\". ra ther than vo ice.
T he practice o f carryi ng a radio
ope rato r aboard aircra ft per
ststcd in to the lute 1940s. World
Wa r II movies of Ame ric a n
bombers o ften show the rad io
operators aboard B-17s with their
radio sets. Although equipped
with an amplitude modulator for
voice , the main mode was CWo
As a young ham in the 1950s.
.....e could sli ll b uy ARC-5 re 
ceivers and uu nsminers. as we ll
as ART- 13 trunsrniucrs from
World \Var II mi lita ry aircraft.

L ittl e did the y know- iono

sphe ric propagation had not
been discovered by that lime !

I c a n re c a ll a n olde r ha m
(Charl ie) who came to our ra
d io c1uh and told of his cxpcri 
cnccs on the band s in 1921. He
lived in ce ntra l Virginia, and ar
tended engi neering school at the
Un ive rsity of Virgi nia . When he
left home for his fre shman year,
he had a three-wire "flattop ar
ray" that ran several hundred
feel across hi s fa ther' s farm .
Wh en he c a m e ho me for
Thanksgivin g . the antenna had
been replaced hy a 40-me ler di
pole . Not wanting 10 confront
his younger brother in front of
the fam ily, he waited un til afte r
d inner. "We' re using 40 meters.
now," was the excuse offered by
hi s brother. Wa rm ing up th e
transrniucr a nd re ce ive r. he
tapped out a "CQ , CO. CQ"
o nly to be answered by a ham
with a callsign '·SXX." In the se
d ays , there we re no na tio na l
callsigu indicators (Ii ke the " K"
in my cullsign. K4IPV), but they
d id have call d istricts. T he "8"
indicated west Virginia o r pes
sibly Ohio. especially g iven my
frie nd ' s locatio n in Virgin ia. He
asked SX X 10 relay a message
to his college roo mm ate , who
lived nea r Dayton , Oh io. T he
other ham replied . "Sure, OM,
bU I you're probably in a better
pos ition than I am ... because I

--- - - - --- ----- - ---- - - - -1 a m FRENCH 8XX ," Charlie

dam ncar croaked: He 'd just dis
covered ionospheric propagation.

Pe rha ps in the nca r futu re
wc'I l d iscuss the vagari es and
benefits o f ionospheric propaga
tio n in th is co lumn.

Perhaps the crown ing achieve
ment o f radio ' s golden era was
Ihe i nventi on of radar ("rad io
detection and ranging") by the
Bri t is h . just in lime for the
Battle o f Britain at the very be
ginning of World War II . Radar
had a rough beginn ing because
many prominent radio scientists
of that day d id n'l bel ie ve that
enough backscalter signal would
be re nected fro m a ircraft to he
received ....'i lh the equipmenl of
that day. Bm S ir Watson-Walt
and his engineers pen.isled. and
c realed the Chain Ho me radar
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not finished construction of the service module
where astronauts will live.

The launch was already eight months behind
schedule before the latest unexpected change,
meaning that the first crew would not arrive until
late spring or earty summer 011999. Ham radio
is still stated 10 be an integral par! altha station
as soon as the first astronauts arrive.

With ISSbeingdelayed again, and few shuttle
fti~ts scheduled to carry SAREX gear, don't look
lor a lot of live ham radio from space except for
operations from the aging Mir spacecraft.

Meanwhile. NASA has two new aeno -hems.
They are astronauts Winston Scott and Daniel
Tani. Scott is KD5DXD, andTani is KDSDXE.

Via ARRl. NA SA. and News/ina. Bill
Pasternak WA6ITF. editor.

Got a New Callsig",n..:..?_ _

Changing your callsign entails a bit of house
keeping. For instance, if you have a new vanity
caJIs9l and are active on packet, you should alert
the sysop of your packet BBS of your new on-air
identity. You'U also need 10 Change the callsign
in your packet TNC finnware and in your ham
radio software (communication and logging soft
ware, for example). II yourcallsign isalso part of
your E-mail address, you'll want to update that
with your lntemet service provider, as well.AAAL
field appointees should alert section managers,
too. Anewcallsign also can mean a new club or
AAAL field appointment badge, new QSL cards,
new business cards (ilthey carry your callsign
or packet or E-mail address) and maybe a new
license plate for the car.

The list goes on and on. One thing you won "
have to do is alert AAAL HQ. AAAL members'
callsigns are automaticany changed as the FCC
database is updated.

From March 1998's Modulator, newsletter of
the Ft. Myers AAC, Earl Spencer K4FQU, editor.

Are You Burnt Out?

Sure, amateur radio is a great hobby, and the
public service that we provide is invaluable. Bul
althe same time, it's possible to gel too involved
and bum ouI or overstress yourself. As an aid to
detennining whether you are a candidate for
burnout, rate yourself on a D-5 scale on the fol
lowing questions (0 :: never, S:: always). then
add up your score and see where you stand at
the end of the test.

1. Do you l ire more easily?Feel fatigued rather
than energetic?

2. Are other club members annoying you by
telling you, -You don' look so good lately?"

3. Does sex seem like more trouble than it's
worth?

4. Are you increasingly forgetting net sched·
uIes,autopatchcodes, and newsletterdeadlines?

5. Is your Morse code profICiency dropping?
6. Is joy elusive?
7. Do you find that you use the 2 m repeater

less these days because you have very little 10
say to people?

8. Have you held the same office in yourradio
club for more than two years?

9. Are you afraid to speak up at dub meetings?
10. When you do speak up, are you e creas

ingly irritable? More short-tempered? Moredis
appointed in other people?

11 . Are you seeing close friends and family
members less frequently?

12. Have you stopped looking forward to FIeld
Days?

13. Are you using E-mail rather than packet to
get messages to other club members?

14. Are you often invaded by a sadness you
can't explain?

15. Have you jest the desire to attend every
hamlest within a 15O-mile radius?

16. Has each of your last three Sweepstakes
scores been lower than the previous year's
score?

17, Are you increasingly disenchanted and
cynical? (Thisquestion does not apply if you are a
repeatertruslee--tt'lafs a requirement forthe job.)

18. Do you find yourself stopping atTaco Bell"
more often than at Radio Shack-?

19. Do you have an unsatisfactory relation
ship with omer club members?

20. Do you experience leelings that the FCC
is actually doing an excellent job?

Now add up your scores and see what you
should do about your total:

0-20: You dorI" have a problem. Run fO( club
president. Convince your spouse to become ~

censed. Convert your dining room into a ham
shack. Plan a DXpedition.

21-40: You show a little stress but this is nor
mal. Are you participating in enough dub activi 
ties? Make sure all your vehicles have HF
capability. Add 40 feet to your tower's height.

41-60: Yoo are a candidate for stress bumout.
If a dub offICer, oont run for reelection. If a news
letter editor, look lor a replacement. Join a health
club. Stop trying to increase your Morse code
speed.

61--80: You are ggnificantlyoverstressed. Skip
the next three club meetings. Take your spouse
to a romantic B&B and leave the HT at home.
00 not renew your ARAL membership. Sell 50%
of your equipment.

81 - 100: I'm surprised that you can even hold a
pencil with )OOr stress level. Resign your club mem
bership.Chartera night to the Bahamas. Buy aCB
radio. Take up bridge and bicycling as hobbies.

TNX to the May 1998 Q.Ftver. official newset
terof OH-KY-INARS, Susie Scott N8CGM, edttO(.

Brand New Old Ham

My wife and our kids try hard not to remind
me

The days of my lean, trim physique are behind
me.

Not 'over the h~r but fast reaching the summit,
My hairline recedes while I watch my waist

plummet.
I've bags undemeath each dimmed ey&
My teeth aren't all there (but then neither am

I!).
Cholesterol rises, but arches are falling
My "gel up and go" is, well. constandy staning.
I'm not an "anlique"-please, just call me a

' classlct-,
(Tto'rve heard some remark, "Why,he'salmost

Jurassic!-)
So why's my face beaming as brighl as it can?
Myvery first contact just called me "Old Man"1
-Jim Knoop KB8SFL; liftedfrom The Q.Frver,

September 1997.Theygot i1from Worldmoo 12.94.

A Tale of Christmas
Passed

An item from January 2nd's The Sun, a Lon
don newspaper, relates the tale of the lost cellu
Iarphone: Rachel Murray planned tosurprise her
roommate with a gift of a cell phone. She left the
gift under the Christmas tree. Later she found
only a pile of tom paper. She immediately sus
pected that friend Tony Dangerfield's blood·
hound, Charlie, was the culprit.

Murray started a frantic search of the apart
ment. She found nothing, but figured that if the
phone were turned on, she could dial the num
ber and hope to hear it ringing. So Ms. Murray
dialed. and heard muffled tinging coming from
... the sleeping dog's stomach.

Al first she thought Charlie was lying on the
phone, but then realized where it actually was.
The dog was rushed to a veterinarian lor treat
ment. The vet told Murray and Dangerfield to let
nature lake its course. Twenty-lour hours later,
Charl ie was just fine. II you're wondering about
the phone, it works just fine, too!

Continued on page 85

REPEATERS

CIRCLE 160 ON READER SERVICE CARO
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LETTERS
conunued from page 7

sc reen wi ll co llec t dust <yo u
probably wo n' , believe how
much), and you' ll want to rc
move it to clean it. Not clean
ing it could lead 10 overheating
your co mputer. Disassembling
your computer several times a
year is nOI good for it. or you.
An ex tern ally moun led screen
would be bcucr, perhapsfastened
into a frame with a hinge and
thumbscrew foreasy removal and
cleaning.

Lastly. soldering capaci tors
across the input power leads is
probab ly unnecessa ry. Mo st
power supplies these days have
RF suppression circ ui try built
right into the power coni con
necror socket. Computer switch
ing power supplies would give
off a lot o f RF noise without
them . and would ne ver pass

SPEC IRL [UENTS
continuedjrom page 4 1

will be mos tly on 7085 a nd
14085. Operators of the c lub
will ma n the s ta tion fro m 8
a .m.-4 p.m. da ily. A specia l 8 x
10 ce rtificate is offe re d fo r
contacts with prope r QSLs . OGL
to Wayne Pennings WD9FLJ,
913 N. Ma son, App le ton WI
54914 USA.

FCC Class B ratings . Save this
step for abso lute las t. if you
have done e verything else and
stil l can ' t get the inte rfe ren ce 10
go away.

A nother thi ng Jim doesn ' t
mention is the video cable. Most
modern monitors have hefty fer
rit e c ho kes on the cables al 
ready, out it can't hurt to check .
If there is a large plastic mass
o n yo ur vi deo ca b le , e ithe r
molded in or snapped around it.
that is the ferrite core.

If no t. you may want to pick
one up at Rad io Sb ackt». o r
from your favorite e lectro nic
supplier.

J im Ko csis WA9PYH,
South Bend IN: Chris, I agree
with you on each point. How
ever, I think the wris t strap and
motherboard connecto r issues
were covered ad equately. You
brou ght up some very good

AUG 15-17

ENGLEWOOD, NJ The Engle ,
wood AAA, Inc . invites a ll am
ate urs the world over to take part
in the 39th Annua l New Jersey
eso Pa rty. For further detai ls .
con tact a s s oon as poss ible ,
Englewood Amateur Radio As
sociation, Inc., P.O. Box 528,
Englewood NJ 07631.Q528 USA.
Send a #10 size SASE for a reply.

points thai I did not co ver-so,
readers. please observe his ud
ditional precautions.

You ap pa rentl y have had
more experience with PC scr
vicing than I. I'm goi ng to ob
se rve the se ad ditio na l pre 
ca utions next time J ge t my
hands in u r'c.Thanks for your
additional suggestions. Chris!

Robert Beasl ey K6BJII.
Regarding the ite m titled "T he
O ld 73." in the QRX fea ture
(A pril 73), Paul Vall ey has his
facts some wha t aske w. The
name " Peacemake r" was nOI
given 10 the Co lt .-'4 smgfc-ac
tion revo lver. That appe llation
was accorded to the Co il sing le
action ,45, a lso kno wn as the
1873 army model. The ,45 was
desi gn ed s peci fica lly as the
US Army o ffici a l se rvice re
vol ver. but fou nd great favor in

The contest will be he ld from 2000
UTe Satu rday, Augus t 15th to
0700 UTe Sunda y, August 16th,
a nd from 1300 UTC Sunda y.
August 16th to 0200 UTC Monday,
August 17th. Phone and CW a re
cons idered the same con test.
General call is ~eo New Je rsey"
or "CO NJ." New Jersey stations
identify themse lves by sig ning
"DE NJ" on CW, a nd "New Jersey
cal ling" on phone. Freq ue ncies :

the clvlha n marke t. especia lly
among lawmen and cattle drov
e rs in the Old West.

There wu.. , ho we ve r. o ne
problem. T he aforementioned
also carried the Winchester 73
rifle o r saddle carbine c ham
bcred for the .-'4~O cart ridge.
T his meant that two differe nt
types of amm unition had to he
carried. which wav a liulc un
hand y o n t he tra il o r in a
mounted posse - While the lWO

cartridges we re ve ry simi lar,
they were not inte rchangeable .
At the behest of rho ...e carry ing
the two different type" of weap
ons. Colt introduced in 1878 the
singfe-actio n re vo lver c ham
bered 10 accept the ,44-40 car
tri dge for the c ivilian marke t,
a nd i t was give n t he na m e
"Frontie r Model : ' Now the
cowpunchers and lawmen •.:ould
carry one cartridge for bo th their
ca rbi nes and ha ndguns. flJ

1810, 3535, 3950, 7035, 7135.
72 35. 14 035 , 14285 , 2 11 00,
21 355, 28100 , 28400, 50-50.5,
a nd 144-1 46. The Engle wood
AAA s uggests phone activity on
the even hours; 1511 0 meters on
the odd hours (1500-2100 UTC);
an d 160 mete rs a t 0500 UTC.
l ogs must s how the UTC date and
lime, OSO excha nge. band and
emission, a nd be received not
la ter than Sept. 12th. 1998. f.I

W here doc s truth lie '? Ti me
may te ll, but in the inte rim
there is a 101 of data to su p
po ri J im Marrs' concl usions.
He tics in the c rop c irc les,
caulc mutila tions , a nd o the r
such an omalies. If you 've
read muc h about those you
know tha t we have no way 10
dup licate the m with our c ur
rent technology. And the more
facts you gel. the stra nge r
these things a rc .

NEUER SRY DIE
contilluedJrom page 5

of abductccs who have been
hypnoticall y de brie fed te ll
stories of M arti ans com ing 10
Eart h about 65 mill ion years
ag o when a plane t, which
comes through o ur solar sys
te rn every 65 mill ion years,
wiped o ut M ars " atmosphere
and d id enough d amage 10
Earth to extinc t the di nosaurs .
The ETs te ll a ..tory o f what ' s
le ft of the M arti ans livi ng un -
dergrou nd or in domed c ities. D r ied Brains
Tbeir ships (UFOs) bring needed
supplies from Earth. S ince You probably missed the
they ' re mill ions of years ahead PBS show on the brain. I taped
of us in techno logy thei r pres- it a nd wa tched it at m y con-
cnce here is only de lectable to venicnce while eating break
us when they want it 10 be. fast. One thing they mentioned
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was that our brains tend to
shrink as we get o lder. The y
didn' t know why. Bel l do .

T he rest of you are 3 lo t
like me in that you 've been
dehydrating your body for
umpteen years. Su re , yo u' ve
hea rd about the body bei ng
90% water and you m ay even
have heard that the brain is
more like 95% water, but that
hasn 't made an y de nt in your
inabili ty to put two and two
together. If your body is 90%
water, shouldn' t you be put
ting in nine limes more wa ter
than food? W hic h m ay tie in
loose ly wi th the ne ws n ash
from scie ntists that our bodies
need at least eight glasses o f
water a day. That's a gallon.

So we go on for years
gradua lly de hydrating our bod
ies. And brains. Our cells
g radua lly shrink. w hich in no
way is hea lthy for them. D itto
the ce lls in our bra ins .

The mora l is : d rin k more
like 12 glasses of wa te r a day
so your ce lls can gradually rc
hydrate themselves. They 'll
work be tter. A lso, your im
m une sys te m w ill tend no t to
be so depressed and i t'H be
a ble to fight o ff the stuff
tha t' s "go ing around: '

One more thi ng . Please d is
till your wa ter so yo ur body
won ' t have to deal with c hlo
rine , fluorides. lead, d iox in ,
a nd the o the r g reat stu ff our
ci ty o r town wate r supplies



it will be the crust of the
Earth which will shift. nor the
who le Earth. as Rene predicts
in his LlISt Skeptic book. The
result o f this will be all sorts
of tectonic plate shifting and
grinding, with earthquakes. vol
canoes erupting, and the po lar
ice quickly melting . This will
bring us tsunamis and unimag
inablc winds.

All of our port c ities
around the world will be de
stroyed and submerged. He
estimated that only abo ut 120
millio n people would sur
vive, and thai the shift would
wipe out abo ut 97.6% o f us.

Nostradamus produced for
Dolores' con tacti ng person a
map o f what the world wou ld
10 0 1<; like aft e r the shi ft. She
drew a copy of the map. as
well as she could remember
it. B ut in order to get a better
detai led map Dolores got a
new perso n to remote-v iew
the future under hypn osis and
draw what he saw there. His
map and Nostradamus ' map
were almost identical.

If you' re experienced in
hypnosis yo u might try get
ling so me people to remote
view 2028 and 2029 and fin d
out what they see comi ng.

Xostradamus explaircd thai.
all of the world ' s govern
men ts would fall. O ur conti
nents would be islands. with
each being a separate duchy.
The US map sho ws that about
75% o f the country will be
under water. wi th is lands in
nort hern New England . Penn
sylvania/West Virginia/Ohio,
eastern Washington/Orego n.
some in Wisconsi n and Min
neso ta. a big island covering
parts of Nebraska/lowa/Mis
souri/O klahoma/Kansas: an 
other co vers parts o f Colo
rado/New Mexico/Wyomi ng!
Ari zona.

This is even worse than
Scallion' s (K IB WC) map o f
the US in 20 12. which is bad
enough. BUI at least Nostra
dam us puts the catastrophe
30 years away. Whcw!

With all phone lines and
cables kaput. we hams. if
we 're still around. will be the
main communications source.
T hat 's unless most of our glo
bal communications shift to

provide along with the water.
At 5(k a gallo n for d istilled
wate r, maybe it's time to buy
a stil l.

Sure. your body can limp
along with yo u dehydrating it
- with you dumping poisons
into it - and malnounshmg it
- but eventually you' re going
to croak, probably after a long.
expensive, painful illness . II ' s
your choice.

Another Dr ug Scam

If yo u are careless enough
in main taining yo ur body to
get sick. the drug ind ustry is
waiting for you in ever more
lucrative ways. :-';01 only do
they essentia lly co ntrol the
A~lA and o ur doctors, o ur
hospit al s, the FDA. WHO,
~IH. and on through the al
phabet: now they' ve got a
new wrinkle to get your bucks.

The insurance companies
own the HMOs, which work
in han d with the drug compa
nies. Pharmaceutical Bene fit
Management (l'B1\I) compa
nies were se t up 10 control the
cost of prescript ion drugs for
HMOs. T he drug companies
quickly figured out that if they
bought the PBMs they could
dictate tbat doctors prescribe
their drugs instead of those of
their competitors. all under the
pretense of cost management.

El i Lilly. Merck. and Smith
Kline Beecham. three of the
largest drug companies in the
world. have bought the three
largest POM companies for $10
billion, creating a monopo ly.

The PBMs have been cross
ing our the drugs prescribed by
doctors and subst ituting com
pletely different drugs. and all
this witho ut the knowledge of
the doctors . Pharmacists arc
awarded up to $12 for every pre
scription the druggist "per
suades" a doctor to change to that
of lhc controlling drug company.

Make sure that if your doc 
tor prescribes a certa in drug.
that that's what yo u get fro m
the druggi st.

Better ye t. change your de
structi ve behavio r so you
won't need to get involved
with this whole crooked mess.

~fothl'" Inst inct

An experiment a few years
ago wi th monkeys made it

cl ear how important close
contact between a mother and
her baby are for at least the
fi rst year. In the ex periment
baby monkeys were separated
from their mothers a few hours
after birth and surrogate moth
ers were provided - made o f
heavy wire or wood. covered
with so ft terry cloth. with a
nipp le for feed ing.

Later in life these monkeys
clutched themselves and rocked
constantly back and forth and
were unable 10 part icipate in
sex. The fe males. when they
did have babies. e ither ignored
them or abused and o ften
killed them.

This is something mothers
who want to conti nue go ing
to work as soo n as poss ible
a fter gi ving bi rth sho uld con
sider. There seems to be a
very good possibility that be
ing separated from the baby.
while it is diffic ult for the
mothe r, can have irreparable
conseq uences for the baby.
T here's much to be said fo r
mOlhL'TS having a home busi
ness. at least for the firs l
year. so they can be wi th
thei r babies full-time.

Social Secur i t~· Solution

One o f the recent guests o n
the Art Hell show was Do lores
C anno n. who claimed to
ha ve been in co ntact with
Nostradamus. That reminded
me of the National Enquirer.
Sure.

Bu t Dolores ' story made
some se nse. so I called and
talked with her, and she sent
me copies o f her firs t two
books of the interpre tations
o f Nostradamus' famous qua
tra ins. as explained to her by
the man himself. But let me
start more at the begin ning.

Do lore s was reg re ss ing
people to past lives. mostly as
a way to help them resolve
present life problems. I could
understand tha t since that 's
what I found l had to do when
I was do ing my psyc ho logical
counseling a few years back .
O ften. when I' d be a...king the
patien t to go to the firs t time
some situation had occurred
they would ni p into a past life
ex perience. At first I didn ' t
kno w how real these memo 
ries were. but my ai m was to

resol ve their problems so they
could live happ ier and more
healthy lives by decond ition
ing the tra umas. either in their
present lives. or in pa..t lives.
which were affecting them in
thi s life.

O f course my c uriosi ty
pushed me 10 find out more
about all thi s. so I began to
e xplore these past lives. I
fo und them easily available
from every patient. and avail
able in fu ll living color and
sound . I wi..h now that I' d
taken more time to research
past lives .

Dolores o ne day had a per
son explo ring a past life in
which she was Dyonisis. a
student o f Nostradamus. Natu
rally she asked Dyo nisis to
tell her abo ut the great man.
who lived in the 15OOs. After
a couple of sessions gathering
data on Nostradamus. he sud
denly broke in to say that he
was aware tha t Dolores was
aski ng que stions about him .
Aficr SOI1lC' discussion. Xosra
dam us said that he would like
to e xp lai n each of his nearly
1000 quatrains.

The end result is a four
volume series of books. go
ing into each o f the quatrains
in derail. and explaining how
those re ferring to past history
have come to pass as he pre
d ic ted . But for me, his predic
tions o f events soon to come
were eve n more interesting.

Nostradamus had to hide
his predictions in his four
line poe ms so as not to gel
bu rn t a t the stake for witch
craft. which was the preferred
treatment a t the time for any
one doing an)' serious seering.
Sear the seers. The resul t has
been a series of trans la tions
from the o ld French (and
Latin and G reek), a ll giving
different interpreta tio ns of his
predictions. His calli ng Hitle r
"Hister" was pretty close.
considering he was looking
ahead from ..UXJ years ago. In
re trospect. his predictions have
been incredibly on target.

O kay. you wan t to know
what the old guy saw for our
future. right'? Well. it isn' t en
courag mg.

Li ke Noone in his 5/5/
2fXXJ. Nostradamus is predict
ing a pole shift. bUI in 2028.
And. like Noone. he says that Contlnued on page 80
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NEUER SRY DIE
continued from page 79

satelli tes. in which case we probably
wo n' t be needed.

If I' m still around, I' ll be 106 at the
time, so please don' t figu re on depend
ing on me for much, even tho ugh my
New Hampshire farm might j ust be in a
survival area.

Look on the bright side: In 30 years
we may finally get rid of our govern 
ment. which seems to be do ing us a lot
more harm than good these days. No
more IRS, FBI, CIA, FDA, NIH , DIA,
ONI, and all the other alphabetical agen
cies that are costing us billions and doing
very little. if any, good.

In a hundred years or so new polar ice
ca ps will lower the ocea ns, giving us
continents ins tead of islands. The new
poles, according to Nostradamus, will he
where Russia and South America are
now. That' ll put South Carolina o n the
new equator.

Nostradamus seems to suggest that the
recen t French ato mic testing in the Pa
cific has unsettled the Pacific tecton ic
plate , caus ing more and morc vo lcanoes
under the ocean to erupt. This is warm 
ing the ocean, bring ing us £1 Nino and

rain which is building the polar ice caps.
'Ibesc are off-center enough to eventually
shift the poles.

The other continents apparent ly won 't
do much better - except Australia.

On the o ther hand, in Mass Dreams of
the Fu ture the catastrophe is pegged for
July 1998. Happy Fourth of July!

Electrolytes

I love it when I fi nd a book that tells
me a bunch of things I' m already con
vinced are true. Get Gilli an Mart lcw's
Electrolytes. the Spark oJ Life for $12
and you'll sec much of what I've bee n
writing about confi rmed. Keep a high
lighter handy. ISBN 0-9640539-o-x;
Nature 's Publishing, Box 380361,
Murdock FL 33938. 94 1-426- 1929.
1994. 95p.

If you have any reservations at all
about ho w important trace minerals are
to your health, and how badly they are
missing fro m our food supply, this book
will dispel them. It explains how we've
poi soned o ur meat with hormones, our
frui t and vegetables with pesticides, and
our wa ter with chlorine, fl uorides and
alum inum. We eat from aluminum pots,
wra p o ur food in aluminum foil, rub on
aluminum deodorants, drink fro m alumi

'----- ---- - - - - - - ---1 num cans, and in general do everything
we can to make sure a growing percent
age of us turn into mcmorylcss veggics in
a nursing home by thc time we ' re ready
to collec t our Social Security checks.
Al uminum is also responsible for many
cases of hyperactive children.

Senate document #264 in 1936 says,
"Sick so ils mean sick plant s, sick ani
mals and sick people." 60 years later the
situation is far worse. The US now nanks
at the same level as Third World coun
tries with respect to health . And the $ 1.5
trillion we spend an nually has not pre
vented us from ranki ng 17th in the world
in longevity, 19th in general health, and
23rd in infant surv ival , according to
WHO figu res.

We complain about kids killi ng kids,
yet this is largely the result of really
lousy nutri tion, not a national moral
problem. If you feed kids sugar and
white Flour you ' re going to ge t the same
thing we see with rats fed the same diet:
aggression, killing, and d iminished brain
development.

The University o f Hawaii fed 80 pigs
the standard high-sugar American diet
and 68 developed heart disease .

The book is a great read; please do
yo urself (if not me) a favor and spring
for the $ 12. The bottom line is that
yo u' ll see thai what I' ve di scovered in
my research and have been fruitlessly
preachi ng is val id . No, no matter ho w
serious the consequences for you and

Only $24.97

SAVE 47%!

Call BO().274-7373
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The World's Smallest Full-Featured HF-SSBRadio

he SG-2020 is the perfect choice for base, backpacks or business trips.
e Weighing in at just 4.5pounds, the SG-2O'LO features fully adjustable
output power from 0to 20 watts PEP. • Low current requirements in

receive mode allow practical battery packoperation. • A
bulletproof front end provides third order intercept at
better than +18dB, virtually eliminating adjacentchannel
interference. e Designed with the portable user inmind,
it comes complete \\ith built-in, fully adjustable mode 'B' Iambic keyer;
VOGAIJ baseband speech processing and RF clipping. • AD this plus
legendary SC.c quality and reliability at an incredibly lowprice.
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The worst part is that each of us is so
isolated from reality by our educa tional
system and media that we don 't even
know it. With whom are we unknow
ingly at war? Most of the world. but in
particular, the Asian countries .

There goes Wayne exaggerating
again, right? You wish.

One of the fundamental differences
between American (and European) edu
cational systems and Asian is their con
centration on studyi ng the art of war.
Chinese texts on this art (Bing-Fa) go
back beyond 1200 BC. Have you in
vested in (and read ) Lao Tsu 's The Art of
War? The lessons his book teaches are
still basic, and are being applied every
day by Asians in the current war: busi
ness. "Shang chang ru zhan chang." That
translates to ''The marketplace is the
battlefield...

It is no accident that America is
flooded with Toyota, Honda, Mazda,
Nissan. lsuzu, Mitsubishi, Yamaha, Suzuki,
Sony. Toshiba, Matsushita, etc., products. It is
no occident that the pants I'm wearing.
my shoes. socks and shirts say "Made in
China." The Mac monitor I'm using to
write this says NEC (Nippon Electric
Company). My Mac was made in the
USA, but the engine in my laser printer
was made by Canon. My FAX machine
and photo copier say "Canon." My tele
phone says " Made in China."

What 's happened?
Part of the answer is attributable to

lower wages in other countries , part to
the lowered cost of transportation and
commu nications. but a large part o f our
failure to compete with Japan and China
(and Taiwan. Singapore and Hong Kon g)
lies in our school system, which fares
badly in comparison with virtually every
other developed country in the world.
Even Albania!

Not only are our college graduates un
able to compete with foreign graduates
in the scie nces and technology, but o ur
graduates have almost zero understand
ing of business, and in particular the
fierce compe titiveness of businesses.
Knowing how a Chinese general de
feated a much larger army 2500 years
ago can directly affect the success of a
business today. Our mi litary, our gov
ernment, and our big businesses tend to
try to win by might rather than by guile,
and they ' re losing. When I sugges ted we

your family, I don 't have any delusions
about you slopping smoking, stopping
drinking beer and coffee, cutting o ut
sugar and whi te flour (which have zero
nutrition, but make up for it by lousing
up everything else in your system). or
your eating fresh vegetables and frui ts.

We're AI War!
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1998 Collected Works

And work it wus ! The Never Say
Die editorials fo r the firs t four
months of 1998 have been reprinted
in larger, more easily readable type
for you doddering old-t imers. 82
editorial segments. without the
usual gerrymande r ing thro ugh the
magazine. and complete wi th an
index . 1998 Volume I of the Secre t
Guide to being Healthy. Happy.
Wealthy. and Wise runs 92 pages
and is avai lable for a measily five
Federal Reserve Notes. which arc
worth every hit ofthe paper they're
printed on.
Gluttons for mental exercise can
invest S15 in the 1997 Collected
Never Say Die Work s. which runs to
240 pages. Just call Chris at 603
924-0058 with your Vi sa or

l\. lastcrCard.
Say, while yo u' re a t it. have you
started on the ed uc at ional p rogram

yo ur co llege should have provided .
but did n' t, by getting Wayne's
G uide to Books You 're Crazy if Yo u
Don 't Read? It 's only $5 more .
Wayne ' s sorted through tho usands

of books and reviewed the o nes
which wi ll give you the hcst in
straight dope on a wide varie ty of
subjects. No. he/we don 't se ll the

reviewed books. T h is is a read ing
guide, not a catalog.
T here ' s a 53 sth charge o n any total
order, so the more books you buy at
one time , the bette r yo u do. Maybe
it ' s time to get the $10 Bioelcctrificr
Handbook?

Wanted
Fun . easy-to-build projects fo r

publication in 73 .
For more info .

write to:
Joyce Sawtelle

73 Amateur Radio Today,
70 Route 202 North,

Pe terborough NH 03458
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try guile instead of brute force to win the
war in Viet Nam. I couldn't ge t one mem
ber of Congress to pay any attenti on .

what I proposed was simple enough.
Instead of spending S650.000 for every
one of the enemy we were killi ng (which
we did ), why no t bribe them? Bribe ry is
an age-old accepted busi ness strat agem
in Asia. so why not usc it ? I proposed is 
suing the enemy soldiers coming down
the Ho Chi Minh Trail a hooklet which
would guarantee a plot o f ground for
them and their family, a small hut with
e lec trici ty, food to last them unt il their
crops made them self-suffici ent. and a
TV set. The cost o f this bribery would be
min uscule compared to what we were
spending to kill them, and we wou ldn ' t
have lo st 58.000 Americans in the fruit
less war. Ho w much were they worth'!

I saw in New Caledonia ho w the
French ended centuries of tribal warfare
among the natives by putt ing in TV sta
tions. The natives had to stop fighting and
make enough money to buy a TV se t.
Then. their families , goaded by ads on
T V, kept them busy working so they
could buy the adverti sed products .

In Yugosl avia I saw that people would
work for years to get eno ugh to buy a
car. So why not set up a fac tory in Viet
Nam to manu fact ure the most basic of
cars? Like the old French Deux
C hevcaux or even a go-kart.

Singapore was rescued from terrible
po verty by a UN team whic h did a study
of the raw materi als and markets within
easy shipping distance. They then went
to Europe and got investors to bui ld the
fac tories and high-rise apartments for
the workers to make the products . A
s imilar study o f the Vie t Nam resources
and nearby markets could have jump
started their economy. too.

But di ssuading our mili tary or our
government fro m using brute force was
impossible. Wrong mind se t - the result
of lousy educations.

Even our busi ness schools are nOI
teaching students what they 're goi ng to
need to know to be successful in busi
ness . As an overseer of the Renssel aer
School o f Management I studied the cur
riculum carefully and found it, as a busi
nessman and ent repreneur, pathetic. I
tried to get the dean of the school 10 offer
some of the courses I fe lt were badly
needed by the students. but bringing
about changes in the minds of a college
faculty has defeated better people than I. I
failed. I hired some of the school's gradu
ates. hut I found them both ill-equipped for
working in a small business and unwilling to
even learn . I failed there, too.

Until we make some major changes in
o ur school system I believe that America
is goi ng to continue to lose in business.
The car market is dominated by the

Japanese. The music marke t is domi 
nated by foreign -owned companies.
Over 95%, of all mus ic sa les in the world
come from si x companies , fi ve of which
are fore ign -owned . Now the movie in
dustry is bei ng gradu ally taken over. and
so it goes.

Business is war. The Japanese lost
World War II , but they're making one
heck of a co meback in the global busi
ness war. And we're sitt ing here. fat,
dumb and moderately happy, while Ja
pan and now C hina are eat ing our lunch,
and looking forward to a big dinner.

That's the problem. What 's the solu
tion? I propose that some bcsiress collegcs
smarten up and start teaching the art of
war - as we ll as courses which are o f
prac tical usc to their graduates. I' ve pro
posed two ways of maki ng sure that the
courses are relevant - o ne by polling
graduates as to the value o f the courses
they've taken and the other by having
students work half time at local high
tech businesses while they are in school.

The Skeptical Enquirer has zero cred
ibili ty with 111e (and many others ) due to
their patho logical skepticis m. Telepathy
doesn' t ex ist. nor clairvoyance, precogni
tion. and so on. for them. And this despite
endless scientific studies which have con
fi rmed Ihe existence o f these abilities ,

For instance, in the fie ld o f precogni
tion . 309 stud ies repo rted in articles over
a 50-year period were examined and the
odds that the results did not show pre
cognitio n came out to be one in ten mil 
lion . bi ll ion , billion. That sort of ruled
out chance as an ex planation for the
study results . But what about failed or
other unpublished st ud ies? There would
have had to have been over 14.000 such
studies to even the odds.

That 's almo..t enough to get us scri
ously wondering about time . How can
almost everyone see ahead in time if en
couraged to do so ? And some JXXlPle with
amazing accuracy?

How about our ability to infl ue nce
matte r? Psychokines is '? A review of 832
stud ies gave odds o f ever one trillion to
one tha t people were able to influence
the throwing of d ice . And it didn ' t seem
to matte r how far they were away. or
even if separa ted in time. Hey. what' s
going o n here '?

The o nly convincing explanation for a
disbelief in psi is igno rance .

Serendipity

Blame reader Sto we for thi s. He asked
me about how American Mensa got
started. Wel l. I was there, and if yo u
doubt it, the next time you 're go ing 10

Vienna I'll put you in touch with the
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believe that spanking chi l
dren is okay. Well. it is if yo u
aren' t going to mind them
killing themselves la ter on.
And I'll bet you can exacer
bate the problem by giving
them a high-sugar diet. Yo u
know, cold cereal. boxed or
ange juice, coffee, Dan ish or
toast and j am for breakfast.
Burger and fries for lunch,
and so on. Maybe peanut but 
tcr and jelly sandwic hes in
the afternoon.

If my mother had fed me
that stuff I doubt I would
have made it out of my teens.
My best friend in high school
stuck a gun in his mouth and
blew his bra ins out. Hi s par
ents believed in pun ishment.

I don' t th ink you' ll find
any animal trai ners any more
who usc pain or punishment
in their work . They usc love
and positive re inforceme nt.
Maybe you saw the PBS show
about the "horse whispcrer"
who is able to train a wild
ho rse to a saddle in minutes
j ust by understanding the
horse . No th rea ts . No pain .
Only positive reinforcement.
The old days o f C lyde
Beatty. the lion and tiger
" tra i ner" with the whi p and
the chair, have been re
placed by Siegfried and Roy,
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suic ide . I know how it fee ls
to be so depressed that you
don 't care if it ever gets bel
te r. T he break came for me
when a new kind of mental
repair system came along
when I was 28, o ne which did
in minutes what psyc hiat ry
d id in weeks and psycho
analysis did in years. I q uit a
very promising rad io broad 
cas..ring j ob in Florida a nd
went to a New Jersey re
search institute to learn more
about this amazing sys tem.
We students worked on each
other and in a few weeks the
pai nful memories of my
many ch ildhood beatings had
been remo ved and, for the
first time in years . I was com
plercly free fro m depressio n.
For the fir st time I became
aware of myself as me . I
found that I' d taken refuge in
be ing my mother as much as I
co uld . For the first time I un
dcrstood what people mean
when Ihey say that they feci a
oneness with the whole world.

I co uld unde rs tand about
plants communicating with
people, and how our cells can
stay in communication with
each o ther, no matter how far
separated .

A recent Newsweek report
sa id that 70% o f Americans

I see where they are fussi ng
about kids committi ng sui
c ide. If " they" would do
some homework instead o f
hand -wringing . they'd kn ow
why this activ ity has been
growing.

A couple of years ago the
University o f New Hamp
shire did a survey whic h
showed the d ose corre lation
berv..een child hood spanking
and late r suici de. That didn' t
surprise me. My father started
early with the razor strop or the
hair brush . I remember when
I was about th ree and ate
some of the doughnuts he 'd
made wi thout aski ng. Afte r
thai we never really had a fa
ther-son relationship . I kn ew
that if I made him angry I
could ge t hu rt. Really hurt !
What l didn't know was what
would tr igger his anger. Of
course he was an alcoholic .
and that helped make it a
hai r-trigger anger.

So I spent Illy teens being
depressed and thinking of

ing to one- up the o ther, hut
to poo l their m ighty brains
and help businesses and our
govemmcnr 10 solvc problems.

Alas, with so few excep
tions that I' m not aware of
them, the Mensa members
I've met, and I'\'C met a 101 o f
them, have turned out to be
losers. Few have much money.
Few havc accomplished any
th ing notable in life. Few
have made any effort to pro
vide their brai ns with infor
mation. You know, like reading
something more than a few
novel s. It ' s like having a whiz
of a computer and then not
givi ng it any data with which
to work. Phooey.

Success in life , I've found,
has lillie to do with IQ, or
even education . It has every
thing to do with moti vat ion
and the abil ity 10 stic k to
something . That's the secret
that Ray Kroc (McDonald 's· )
exp la ined in his book. And
Napoleon Hill in his .

You kn ow people who
never ge t around to fi nishing
any thing . They leave piles of
unfinished projects in their
wake, In the end the)' have
lit tle or less to show for their
hav ing been here on Earth.

Child ren's S uicide

chap who trigge red the who le
thing. He, too, has dropped out
of Mensa. WeU, I got bored
with the New Ham pshire
Mensa group doing nothing.
They don ' t even have month ly
meetings with interesting
speakers.

Anyway, one day, bad in
1960, I read an arti cle in The
Village \'cJice about this high
IQ club in En gland. In col
lege they tested what was left
o f Illy hrain a fter my fou r
years in the Navy and said I
have a high lQ. Well, I knew
something was wrong. and
that expla ined it. So when I
read about Mensa I sent away
for a membership application.
They sent that and a quiz. Soon
I had a rrembcrshipcurd Wow!

Then, a couple months later,
I got a pho ne call from Peter
Sturgeon. ask ing if I'd be in 
terested in help ing him gel an
American Mensa group started. I
was familiar with his brot her
Ted, a writer who 'd do ne a
book (/ Libertine) with my
friend Jean Shepherd K20RS.
I taught Jean how to water ski
with my Chris Craft out on
Jamaica Bay, where we used
to go o n picnics .

Four of us showed up for
the first meeting at Pete r 's
apartment in downtown Brook
lyn . Since I had d up licating
and addressi ng machines. I
was elected as the fi rst sccre
tary of American Mensa. The
next tw o meetings were at
my house in Broo klyn . I
served coffee and doug hnu ts.
Well , I didn't know any better,
probably like you.

I carried on as secre tary un
til I moved to Ne w Hump
shire in 1962 and became
W2~SD/I. I was the Local
Secretary for NH Mensa for
the next 10 years or so .

I kept all the old newsle t
ters and meet ing notices I
wrot e and se nt out for a few
years. I contacted the Mensa
histori an. hut he wasn't inte r
ested , so I finally threw all
thai stuff out around 1975.
when I was starting Byte and
needed more space for people
to work .

It seemed to me that Mensa
o ffered an o pportunity for
high-IQ people not to just ge t
together and revel in their
fab ulo us intelligence, all try-
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C all totlay !!
Call NOW!!!

That 's
50g(' OFF
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If you're a No-Code Tech, and you're having fun oper
ating, tell us about it! Other No-Code Techs will enjoy
reading about your adventures in ham radio-and we'll
pay you for your articles. Yes, lots of nice crear photos,
please. CallJoyce Sawtelle at 800·274·7373 to get a copy
of "How to Write for 73 Magazine."

Another inte rview on the
Art Bell (W60BB ) sho w in
lat e Apri l showered me with
tho usands o f letters - a sur
pri si ng number o f them with
ham calls . So that's where the
20m crowd is sitti ng out the
sunspot situation .

For instance. a nice letter
from Henry W 3RRF men
tio ned meeting me at a Vir
g inia Beach humfcst. I don ' t
get invited to that one any
more . Henry says he hasn' t
been active lat el y - not
much interes ted ill id le con
vcrsnion. That's probably what's
kept my hand off the power
switch too.

Of course, I have a more
....crious problem. I reall y en
joy do ing new things, but
haw litt le inte rest in doing
things a second time, I had a
fa ntastic time helping to pio
neer ham RITY back in the
I95th , and then I walked
away from it. Di tto s low scan
in 1960s and repeate rs in the
70s. I worked over 350 coun
tries and got D Xin£ OUI o f my
system. I' ve operated from
around 60 countries a nd fi nd

C hecki ng the :\la il

dcrcd if I could find the letter.
No, I' m not perfect ly orga
nizcd.

A little later a chap called
into the show and said tha t he
was the one who had shipped
the rocks from Antarct ica to
NASA ! I love serend ipity
like that.

The last time I was o n Art' s
show I menti oned that the
mercury from amalgam fill
ings was poisonous and ac
counted for a high percentage
of multiple sc lerosis '.. ic tims.
Art wouldn ' t bel ieve me . His
denti st had assured him that
am algam filli ngs arc per
fec tly sa fe.

Soon after, two d ifferent
dentists called in and backed
me up! Art sure has a huge
listener group.

I really enj oy gell ing on
wit h Art (W60 B B) and ta lk
ing ham radio . Plus I natu
ra lly discuss cold fusion,
health, the moo n hoax , how
anyone can make all the
money they want, and a
hunch o f the other things I
write about in my editorials.

Rene mentioned in his
hook that the SOD pounds of
roc ks supposedly brought hack
from the moon were actually
from Antarc tica. Thus I was
interested when I got a letter
from a reader who said he ' d
shipped S(H) pound s o f Ant
arct ic rocks back to ~ASA at
about that time.

On the Art Bell radio show
a few nights ago I was dis
cussing my disbelief that ou r
astronauts act ually went to
the moon and I ment ioned the
rock coi ncidence. Art couldn' t
believe tha t there could possi
hly he a coverup of that mag
nitude. Just not possible, They
could n' t lie to us about some
thing as big as that! He asked
if I' d put him in touch with
the guy who 'd sent the rocks
back. I sa id sure. but won-

T he rai ns have flooded the
weste rn states and made the
Nevada desert bloom for the
first time in years . The record
tornadoes in the So uth have
proven the need fo r amateur
radio us phone systems have
been wiped out and cellula r
phone systems too j ammed to
use .

Is there any connection be
tween th is warming o f the Pa
c ific Ocean and the reported
calving of 75 miles of the Ross
Ice Shelf in Antarctica? Well.
if yo u take a good look at
yo ur world globe yo u' ll sec
that the Ross Shelfis right next
to the Paci fi c Ocean . That's
hard ly just a coincidence.

T he icc shelf breaking oil
and melting won't rai se the
ocean levels becau..e it was
floati ng anyway, but once it' s
gone we could sta rt see ing
the flo w o f the Anta rc tic gfa
ci ers into the warm Paci fic
Ocean and that ~rill ra ise the
sea level. Oops, there goes
New York, Lo ndon , Tokyo,
and a bunch o f other ocean
port cities. Hey, [' 01 goi ng to
he ab le to charge a premium
for surv ival lo ts on my farm,
which is a t 1000 feel. for
refugee New Yorkers and
Bostonians .

So. mind the Boy Scouts'
mono. and start maki ng plans,
a t least for the soon-coming
weather changes.

Antarctic Rocks

Sam looks over the ocean
te mperat ures a nd sees ho w
their changing patterns have
changed the worldwide weather.

Now, the really bad news.
Sam says that our last £1Nino
was a baby compared with
the one that' s now brewi ng .
He predicts tha t things will be
much, much worse this next
time around . For us hams th is
means that our emergency
co mmunicat io ns are goi ng
to he needed eve n more. So
get yo ur e mergency gear
into top working o rder. Get
your emergency nets orga
nixed . Have your repea ters
se t up with emerge ncy power.
Be prepared to coordinate
with your local police. fire,
and ot her emergency services.

who sleep wit h their tigers.
How can we go about ge tti ng
this message th rough to the
70 lk of Amcnc..ins who are
still taking o ut the ir anger and
frustration on their children
by punishing them?

£ 1N i l lO II

If you haven' t been listen
mg to the Art Bell show
(\V60 BB) yo u missed his rc
cent interview with Sam Dale,
a chap dow n in Aust ra lia who
called the last £1Niito months
before any o f the weather
people. He called it and pre
dicted what the result s would
be: heavy rain s 0 11 our West
Coast and tornadoes in the
South and East.

BE TilE FIRST
to call Norman at

800-677-8838
AI"D BEI"EFIT

from this

1/4 page ad space
ne xt month

FO R O;\/LY $2 1 ~ .
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QRH
continued from paqe 77

From Amateur Radio Newsline, via The
LCARA Patch, February 1998, Tim Culek
K08le. editor.

Youngest Hams
in the US?

While older hams bemoan the dearth 01youth
ful licensees in the hobby's ranks, along come
samuel Lewis KB9RYP and Sarah Bruno KB9SEG.
both of Gary. Indiana, and both just lour years
old.Samuel.who turned five on June 1, upgraded
last spring to Tech Plus; Sarah , turning five on
September 8, gol her Novice ticket February 25.

Both are members of families in which both
parents and all but the infant members are li
censed amateurs. Sarah's parents are the Rev
erend Ronald Bruno Jr. KG9lY. and Pam Bruno
KB9RVX. Hersiblings include Ronald III KG9MH,
age 15, t c-year-oid Jeffrey KB9RHO, and five
year-old Joshua KB9AER, who upgraded 10
General in December (he said the written test was
hard). Their grandfather is the Reverend Ronald
Bruno Sr. KB9NWM, and their grandmother is
Judith Bruno KB9QZK.

Samuel's parents are the Revere nd Daryl
Lewis KB9RRG, and LaDonna lewis KB9RRK,
plus siblings nine·year-o!d Gabriel KB9REP, who
Just got his General ticket. and John KB9RRF,
age seven. Samuel studied several months for his
ticket and said passing the code test 10 upgrade
was difficult,

All of the youngsters attend the senior Rev,
Bruno's Grace and Truth Baptist Academy in
Gary, where ham radio has been a regular part
01the OJrriculum for abouta year now.The school
has a ham station on site and classes run 52
weeks a year, KB9NWM says it's not uncommon
for kids approaching age lour to be able to read
pretty well. He says the two families and other
members of the church community use ham ra
dio to stay in touch and for potential use during
an emergency.

The eldest Bruno says he started oul with his
Tech license a couple of years ago. but decided
he'd like to try HFand began learning the code.
Whilehe says the youngsters in his school readily

grasp Morse code, he concedes the code was
"akiller" lor him. Henow has his Advanced ticket.

The younger Rev. Bruno soon will depart lor
the Philippines as a missionary and plans to take
ham radio along with him,

From an article by Bill Peterson N9LL in April
1998's PARKing Ticket. newsletter 01the Plano
(TX) AR Klub, James Benningfield WB5RZJ,
editor.

The Dark Sucker

For many years, it has been believed that elec
tric bulbs emit ~ghl. However, recent information
has proven otherwise. Electric bulbs do not emit
light; they suck up darkness. Thus, we call these
bulbs "dark suckers.Tne Dark Sucker Theory (that
electric bulbs suck up darkness) and the proven
existence of dar1l. suckers postulates thai darkness
has mass and is heavier than light. To prove the
theory to yourself, take an energized dark sucker
device ( I j~t bulb) into any dark room. Nolice thaI
there is much less darkness right next to it than
there isanywhere else in the room--and the larger
the dark sucker device, the greater its capacity to
suck up darkness, Note that dark suckers placed
in a parking lot have a much greater capacity to
sock updarkness than the ones in this room. But,
as it is with many great things, dark suckers don't
last forever, Once they are completely filled with
darkness, they lose their abil ity to suck in more.
This is easilyproved by the dar1l. spot on a full dar1l.
sucker device.

A candle is a primitive form of dark sucker.
Note thai a brand new candle has a white wick,
but after the first use, the wick turns black, rep
resenting the darkness it has sucked into it. If
you put a pencil next to the wick of an operaunq
candle, il wi ll turn black, This is because it got in
the path of the darkness flowing into the candle.

Portable dar1l. suckers have also come into
common usage. With Ihese, the bu lbs (being
much smaller) can't handle ali lhe darkness by
themselves and must be aided by a darkness
storage unit. When the darkness storage unit is
full, it must be either replaced or emptied before
the portable dark sucker will operate again.

Darkness has mass. When darkness goes into
a dark sucker, friction from the mass generates
heal. Thus, it is not wise to touch an operating dark
sucker, Candles present a special problem. Since

Radio Bookshop
Phone 800-274-7_'73 or 603·9 24-0058, FAX
603·924·116 13, or seeorder fon n 011 page 88 for
ordering information.

Crystal Set Projects
This IW -page book bas 15 projects you (or
yo ur junior o p) can bu ild . It doesn 't take ;1

we ll-stocked junk box to build these crysta l
radi os. You can build 'em into match boxes,
cig ar boxes. or anything et se that' s handy.
Some even tune the short wave bands! Pub
lishcd by Th e Xtal Set Society. Start ha ving
some fun! $ 15,

Crystal Set Building
T his book is packed with 16R pages of ea sy
home crys tal rad io projects. Your banenes
wiII ne ver wear ou t with these rad ios. Th ey
migh t e ve n make a great scie nce fai r project .
These proj ects are reprint ed from Volumes 6
and 7 of T he Xtat Set Society New sletter,
They do nave so me tube sets and TRFs too.
Great weekend projects . $ 16.

the mass must travel into a solid wick instead of
through clear glass,a great amount ofheat is gen·
erated.Thus, it is also not wise to touch an coer
ating candle.

A tact not readily apparent is that darkness is
heavier men light. If you were to swim just below
the surtace of a lake, you would see a lotof ~ght.

Nowif you were to slowly swimdeeper and deeper,
you would notice it gelling darkerand darker. If you
were to swim really deep, you would be in total
cerxness.This is because the heavier darksinks
10 Ihebottom of the lake and the lighter tight aoats
at the top. Alter all, that's why it's called · I igh l.~

Finally, we must prove that dark travels laster
than ~ghl. If you were 10 stand in a lighted room, in
fronl of a closed, dark closet and slowly open the
closet door, wIlat woukl you see? As we an have
observed, you would see the light slowly enter the
closet. However,since darkness travels SO last,you
would be unable to see the dark leave the closet.

Now, having been properlyeducated, the next
lime you wish to refer to an electric bulb, please
use its technically correct term: a dark sucker,

By Amor N2FY, from April 1998's Harmonics,
newsletter of Sooth Jersey RA, John BUz~

W2BU, editor. iii

that doesn't seem to get me
exci ted any more, Been there.
done that . I had a wonderful
t ime with O scar VII, even
managing to work Moscow
one day. Done that. I was on
packet early on. D Olle that. I
had great fun working seven
states on 10 GHz. I rag
chewed on 7 <; m for a vcar or• •
so with W I ~1LX , W I K PL ,
and W I IF i n 1946·7. WIFZJ
and I used to have fun DXing

on 75m. Two-meier aurora
was exci t ing, For a while.
Work ing 2m from a mountain
top w i th a kilowatt and a
336·eIement beam wa s a
blast for two or three years,
bu t I don ' t want 10 do i t
aga i n. I spent years at the
workbench building ham
gcar - and loving every
f r ustr ati ng minute of i t. So
I'm sort of wai ting f or some
new ham b ug to bi te . I n the

meanwhil e I'm doing my groups facing squarely back-
best to get a.. m any o f ),OU ward , tenaci ously holding on
as I can 10 share i n the fun to the past - apparentl y
I' ve had do ing a ll o f the blind to hath the future and
things I've done. T here isn't the present . H ow buried un
one o f those ad ventures that der the Tech pi leup do we
I regret. have to get before an alarm

Arnold K H 6CO Y enjoyed be ll goes off in calci fied
my poke at the QCWA, the heads?
society o f pre-dead hams, in Wel l. I' ve endeared myself
my Apri l edi toriaL Their stance to the A RRL , QCWA and the
supporting the code qual i fies FCC - what other group can I
them as one of the leading o ff end ? Any suggestions? S1
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GET YOUR JUICES
RUNNING

For $3 yo u can get a 78·
page c a ta lo g of a n te nna s.
baluns. an tenna accessories.
wire. coax, and connectors.
This' H get yo u going. trying
to choose among a variety of
windoms and loo p ante nnas.
for HF and VHF-but this is

lots more than j ust a catalog.
C hec k it o ut. T he Rad io
Work s. Box 6 159. Portsmouth

VA 23703 .

Bl':C connector holds your an
tenna secure ly o n the outside
o f the car window. where it
c an rad iate freel y. It co mes
with 10 feet o f Flexible mi ni
coax that can he pu shed o ut o f
sight into tin y crevices in the
upholstery or whatnot . and it
unctips as easily as it cli ps Oil.

J ust put it in the g love corn
panmcnt when yo u're done .
Talk farther. longer. d earer
wit h MFJ's new Hf window
mount cli p for mobile 0PCrd

tion-only $ 14.95-a nd o f
course it comes with MFJ's fa
mous No M {mer WharTld o ne
ye ar limited wa rranty.

To o rder o r for the name
o f your neare st dealer. c all
(800 ) 647·1 1'00: FAX t6(1)
3 23-655 1: E-mai l [m fj @
rnfjcnterprlscs. co m]: or check
out the web s ite at Ihtlp:/1
www.mfjenterprises . comJ.

N male plug whic h accommc
date s a broad ra nge of the
most popular coax ia l commu
nicauons cables . That ' s
r igfu-c-tb c RFN· IOOI -S N
Male Universa l Pl ug is made

fo r 35+ d ifferent cables!
Si mply insert the stripped

cahlc into the connec tor body
and solder the center conductor
to the center contact. Screw this
body/cable assembly into the
N male interface hou..ing and
your job is complete !

For additional information.
sec yo ur RF Connectors di s
tributor or-call (800) 233- 1728.

ROLLIN ' AND RAG·CHEWIN'

Your HT and rubber d ucky
radi a te poo rl y insid e yo ur
car-it's a fact o f life : yo ur car

roof is a shield . Clip the MFJ·
3 10 to yo ur window, however.
and the QSO range is d rumati
catty extended. The )'lfJ-31O
HT window mount c lip with

IS " MALE UNIVERSAL"
THE SAME AS

"MR. UNIVERSE" ?

OK, m ay be not. But RF
Connectors ha s announced the
availabili ty of a newly designed

- - - - - - - - - ----'

~.-

MHz outputs; the 2950AR/02
provide.. 10 \ IHz. 5 ~lHz and
100 kHz: while the 2950 AR/
03 provides three o utpu ts o f
any cu stome r-s pecified com 
hinatiun of 10 MHz , 5 ~1H1' , I
MHl', and 100 kHz.

The 2950A RJOI is $4 145:
2950AR/02 is $4245 and the
2450AR/03 is $4495. De livery
may be up to e igh t wee ks.
which might give you time to
e xp lain to the XYL why your
c red it card balance do ubled.

Check Novarech's Weh site
at Ihttp ://www.eskimo .com/
- nrsalesl. Jt'H give you all the
data o n this series, or jus t send
mone y 10 No vatech . 1796 2
Midval e Avenue North. Suite
219. Seatt le WA 98 133 .

FANTASY TIME

Novarcch Instruments. 11K ..
anno unces three ne w version..
o f i ts popul ar :!950AR Ru
hidium Frequency S ta ndard.

' Dubbed the 2950 AR/OI. 102
and 103. these vers ions provide

additio na l o utput frequency
combinatio ns while maintain
ing the ± 5x 10 11 monthly '1 1,1

hi lity o f (he 2950AR . The
2950 AR/{1! provide s three 10

SAY YOU SAW IT IN 73!

MINIMIZE INVENTORY WITH FME UNIVERSAL CONNECTORS

Number 86 on your FHdbKIt ~ard

NEW PRDDUUS

~tAXRAD 's most popular mobile antenna mounts are now
available with F\1E universal connec tors . Fa..tcr instalfation
results because thcdiameter of an F~tE connector is o nly slightly
grearcr than that o f the cable it's attached to . 111e insta ller can
castIy pull the nmcnua mourn's cabtc and factory -installed con

I nector through a vehicle. When the cable reac hes the rad io o r
phone , the in..tal ler simply anachcs the appropriate threaded
adaptcr. which connects with the radio', antenna port. to the
threaded fME uni versa l connector.

M ini-UHF. PL-259. TNC and N-type adapte rs that mate with
the F~tE universal connec tor arc available from MAXRAD. A

I dealer or ins ta llation shop can minimize inventory h)' stocking
a fe w antenna mounts with FM E universal connec tors and a
variety o f inc xpcn..ivc adapters that fit virtually any radio o r
phone . Plu ... when a vehicle is equipped usi ng a ~tAXRAD an
tc r ma system wit h FM E uni versal connector. j ust a new adapter
is needed if the user later decide, to change the brand or mode l
o f radio.

I For more infomuuloncall totl-Iree (MXI) 323·9 122 or write

I
~IAXRAD_ -B50Chandler Drive, Hanover-Park It 60103; check
o ut thei r Weh site at lhltp:/Iwww.maxrad .comj .

1 ---.J
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I SUN MON TUE WED THU FAI SAT

Jim Gray W1XUI7 I 1 F 2 F 3 F 4 F·P210 E Chateau Circle
Payson AZ 85541

5 P 6 P·f 7 F OF ' F 10 FoG Iijimpeg@nelzone.coml 11 G-F

12 F 13F 14 F·G 15 G 16 G 17 G 19 G

As you can see from the cal- clouds drift with the high-alti- 19 G-F 20 F·P 21 P 22 P-F 23 F 24 f ·P 25 P-F Iendar. we ha ve wha t might he tude winds. Expect skip to 1,500
called a "mixed hag" of condi- m iles o r so, and beam across the 26 F 27 F-G 28 G-F 29 F-P 30 P 31 P-F

lions this month. Your best o p- equator for possible contacts in
po rtunities for DX are likely to the opposite he misphere . These
he the 14th-1 9th and again the hands will close at sunset. the nex t-higher and ne xt-lowe r good night s with low noise. you

26th-28th. The worst days are bands. will find h011l lo ng skip and DX

likely to be the Sth. 21st. 2~th . 17 and 20 meter bands
80 and 160 meter bands

on both bands. Avid OXcrs must
251h, and 30th. The remaining he patient. however. because in
days will probabl y be Fair or Twenty will he the best, and

Expect lots of QRN . You' lI summer there's almost always
trending. and irs on these days sometimes 17 wi II be almost as

hear very few signals on SOdur- noise present. I'd recommend that
that your operating skills and good. but not as heavily occu-

ing the day, and none on 160. you use the long summer days
sharp cars will payoff in OX pied . If open. the higher-Ire - These bands are the nighttime and evenings for building up bet-
dividends. quency band will provide the bands in summer, and it pays tcr antennas for these hands. and

The month of July is notori- longest skip. Twenty will remain you to keep a sharp car open wait until fall for conditions to
ously poor for HF operuucn due open after sunset and sometimes after sundown. On part icularly improve. wlxun . !1l
to high signal absorption levels. late into the evening. Seventeen

summer thunderstorms (QRN). will close at dark or shortly after.

and the fact that we' re just now Possible gray-line OX along the

I Jbeginning 10 notice an increase termi nator is a bonus. EASTERN UNITED STATES TO:

in solar fl ux levels. GMT: 00 ce '" oe oe to ra " " " ac
For VHF operators, however. 30 and 40 meter bands .w;~ " zo

lARGENT''''''' ec zo " " " eo " " ts "July could very well be an ex- Excellent nighttime possibili- AIJSTRAWA " " " .. .. ec ,
cetlcnt month for openings 011 CANALZONE " .. .. eo " .. " " " rc rc

ties on evenings when QRN is IENGLAND " " eo ac ec zc ac eothe six and two-meter bands ... low and conditions are Good. -......WAII ec .. '"and particularly near those days Thunderstorms between yo u
,.....

that are the worst for HF opera- I....PAN " ec ,
and your target can make copy ME<X,CO rs " " " eo " is rs is " rc

non . Keep tuned for possible
difficult if not impossible. Day- PHILIP?INE$ ec

auroral propagatio n during PUEFlTORICO rs " " " " .. " rs " tc rc

those days.
time short skip out to 1.000 ' FlUSSoAICI SI eo " eo
miles is frequent. and nighttime SOl;TH Af"llCA .. " zo zo " ,

skip to 2,000 miles or more will
WESTCOAST " .. "

.,
" " eo ,

10,12, and 15 meter
CENTRAL UNITED STATES TO:

bands occ ur les s regu larly. T hi rty
meters will behave more like 20,

.....,~ so ac ec ec
IAI'lGEHTlWo ts " ec " " " " rs re

Sporadic E propagation on and 40 meters will behave more IAUSTRALIA " eo '" ao " " eo eo
many (0 ) or (F) days, wi th good like HOon many occasions, due CANALZONE " eo eo ae " " ao ec ts " " to

signal strengths of short duration to the height of the reflecting ' '''~ ac " ec ac sc ac ec
, HAWAII -s " '" eo so " eo "and quid fading. The ionized layer at that time. Always check ,' ''''JAPAN " ec eo '"ME<XICO " eo eo ac .,

" eo eo " ts rs to
Pl-IILII'P'NES eo eo eo ze

Numb«-.' on)'f>Ul' FNdbKt t.rtI IP!JEFlTO ROCQ " ec ac ac .. " so au " " rs rc

UPDRTES
,RIJSSAICIS_ ~ " ec
$OUlI'! AFFlICA '" ac '"

WESTERN UNITED STATES TO:

, .....,~ so '" "
,

" Limite d Space Antenna" ··On page 28. under 'Co il AI'lGENTIM " eo so " .. " " " '"Construction.' the fourth li ne AUSTRAUA eo " ec '" " " " " rs

We rece ived a note fro m indicates that the coil has a di· CANAL ZONE< " " eo so " " " '" " " -e
ENGLAND " " " "Fra nci s y , Kelson HL9B KI amcter of 11116 inches. This is HAw..... '" " " " " '" .. " '" '" '"K2KSY. regarding his aniclc pub- wrong; it should be 7/8 inch. ,,""" " ".., m '" " '"lished in IkL'embcr 1997's 73: "In the 'Parts Li st' it indicates
~EXICO " " " " " " " " " " "... "Sincerest apology for an that the coil should have a di- PHILIPPlNES " '"

oversight that has deluged my ameter of 1-1116 inch where in P\,€RTO FlICO " " '" " " " '" '" " " "RIJSSlA(c'S ) "E-mail with queries in regard 10 fact it should be 7/8 inches in SOVTHAfFl CA " '"the construction of the coil Ll . diameter. All els~ is COrTCct.'· Ell EA ST COAST " " " " " " "
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Barter 'n' Buy
Tum your old ham and computer gear into cash now. Sure, you can wait for a
barn'est to try and dump it , but you know you'll get a far mom realistic price il
you have II out wnere l00JXXl active ham potential buyers can see iI . rather
than the lew hund red local hams who come by a Ilea market table . Check your
attic. garage , cellar and ctoset shelves and get cash for your ham and corn
puter gear before it's too old to sell. You know you' re not going to use it aga,n,
so why leave it lor your Widow 10 throw out? That stuff isn't getting any younger!
The 73 Flea Markel , Barter 'n" Buy. costs you peanuts {almosl)-comes 10 35
cents a word for individual (noncommercial!) ads and S1,00 a word lor com
mercial ads, Don', plan on tell ing a long story. Use abbreviations, cram it in.
But be ncnest. There are plenty of hams who love to trx ttunqs. so il it doesn't
work, say so.
Make your list, count the wcrcs. incluchng your call, address and phone num
ber. Include a check or your credit card number and exo rancn If you're raec
ing a commercial ad, include an additional phone number, separate trom your
eo
This is a monthly magazine, not a daily newspaper, so l igure a couple months
eetore the acuo e starts: then be prepared. II you get too many calls, you pneed
it tow. II you don't get many calls, too high.
So get busy. Blow the dust off, check everylhing out, make sure it still wens
right and maybe you can help make a ham newcomer or retired old timer
happy with that rig you're not using now. Or you might get busy on your com
puter and put together a list 01small gear/parts to send to those interested?

Send your ad~ a nd paym ent to: 73 "'aga:ille, Harter 'n' Buy, 70
Rt. 202N, Peterberougf NH 0.\458 and I:l' t set for the phone cans.
The dt'adlint' for tht' O..:tobcr 1998da~iticd ad section is Aug. 10. 1998.

Radio Bookshop
ORDER FORM

aSL CARDS. Basic Styles: Black and
White and Color Picture Cards; cue
tom Printed Send 2 st amps l o r
samples and literature. AAUM'S, 8617
Orchard Ad" Coopersb urg PA 18036.
Phone or FAX (215} 679·7238,

BNB519

COLLOIOAL SILVER GENERATORI
Why bUy a -box or banerres' lor ron
creee01 dollars? Current regulated,AC
powered , fully assembled wllh /11 2
AWG silver electrodes. $74 SO. Same,
but DC powered, $54.50, Add $2.50
shipping Thomas Miller, 314 South
9th Street. RiChmond IN 47374.

BNB342

Cash for Co lli ns: Buy any Collins
Equipment Leo KJ6HI , Te l.lFAX
(310) 670-6969, [radiOleo @earthiink.
net], BNB425

ASTRON power supply, crane-new wI

warranty, AS20M 599, RS35M $145.
RSSOM 5209, AS70M 5249, AVT. Call
for other models. (626) 286.(1118

BNB411

METHOD TO LEARN MORSE COOE
FAST AND WITHOUT HANGUPS
Johan N3RF, Sand $1.00 & SASE.
SVA NHOLM AESEARCH LABORA·
TORIES. P.O Box 81. Washington OC
20044 USA. BNB421

RF TRANSISTORS TUBES 2SC2879,
2SC 1971, 2SC1972 , MRF247 .
MAF455 , MB8719 , 2SC 1307.
2SC2029, MAF454 , 2SC3 133 ,
4C X250B , 12006 , 6KG5A, etc,
WESTGATE,l ·800-213·4553

BNB6000

MAHLON LOOMIS, INVENTOR OF
RADIO, by ThomasAppleby (copyright
1967). second printing available Irom
JOHAN K.V. SVA NHOLM N3 RF,
SVANHOLM RESEARCH LABORA·
TORIES, P,O, Box 81. Washington DC
20044. Please send $25.00 donation
wilh $5.00 lor S&H. BNB420

TIRED OF IRONING? PCB service. No
$ setup, lree scanning available. FIRST
PROTO, 4201 University Drive, .1 02.
Dumam NC 2n07. (919) 403-8243.

BNB5005

HEATH COMPANY is selling photo
copies 01most Heathkit manuals . Only
authorized source for copynght manu
als. Phone : (616) 925-5899, 8-4 ET.

BNB964

FREE: Scanner collector'S methods
and secrets Leam how to buy. sell.
trade and USE scanners in the most
efficient manner Enclose $200 for
postage and handling to: P.O, Box 402,
Decatur TX 76234 BNB523

BIOELECTRIFIER-" 5 Hz micro cur
rent supply lor plant and aOimal reo
search, Semi·Kit $38.00. Assembled
complete with banenes and silver eec
trcces $8950. Add $2.50 postage.
Thomas Miller, 314 South 9th Street,
Richmond tN 47374. BNB343

TOWER lor sale, 100' MILITARY AB
105C. Heavy duty galvanizing. Dis
mantled , includes guy Wire, screw
anchors, new bolts, excellent condition.
Jim W9GLR, 5165 Island View Circle
So uth , Po lk Ci ty FL. (jimw9glr O
juno.OOm). (941) 984-1 317. BNB56

N UTA

1 ~ray November A lpha ••• location somew here nearL-..- point 26 .., report i ng sudden low visibility ...

\

... \ \ ..-

S&H*i,-==
TOTAL S _

------ State - Zip·--Country---j

IShiPPlng: All orders add $5.00 handling 'plus
Ithere is an additional at cost shipping charge

ladded to all foreign orders. We ship UPS where
possible . please give US street address.

IMake checks payable to "Radio Bookshop ."

IForeign Orders: Choose one CJ surface shipping 0 air shipping
I(Surface delivery may take 2-3 months.)

I
·Note; The actcar rorercn Shipping costs will be additional to the
reqular shipping and handling fees.

I
IName - - - - - - - - - Phone _

I"ddress 1

ICily I
I $1 0 minimum for credit card orders I
Irotal Paid s L!CheckiMoney Order C AMEX C MC OVISAI

ICard # Expires I
I I
ISignature Dale I

~~~ePhone: 603-924-0058. 800-274-7373. FAX 603.924.8613 :
I: Rai::io Bookshop, Dept. 798. 70 RoUe 202 N. Pelertlorol1;tI NH03458 I

10 YES, Send me 12 issues of 73 at the low rate of I
I 524.97 (save 47% over the cover price) . Canada add $7 I
I plus $1 .40 GST; Foreign add $19 surtace; $42 airmail. IL ~
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~RC

•
160-10 Meters PLUS 6 Meter Transceiver

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

* JST·145 COMING SOON *
2 MOSFET POWER AMPLIFIER · Final PA utilizes RF MOSFETs

to achieve low distortion and high durability. Rated output is 10
to 150 watts on all bands including 6 meters.

3 AUTOMATIC ANTENNA TUNER · Aulo tuner included as
standard equipment. Tuner settings are automatically stored
in memory lor last asy.

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 . tOO kHz-30 MHz, plus 48
54 MHz receiver. Electronically tuned trent-end filtering , quad
FET mixer and quadruple conversion system (triple conversion
for FM) results in excellent dynamic range (>100dB) and 3rd order
ICP of +2OdBm.

6 IF BANDWIDTH FLE XIBILITY· Standard 2 .4 kHz filter can be
narrowed continuously to 800 Hz with variable Bandwidth Control
(BWC). Narrow SSB and CW filters lor 2nd and 3rd IF optional.

7 QRM SU PPRESSION . Othe r interfe rence rej ection features
include Passband Shill (PBS), dual noise blanker, a-step RF etten
ualion , IF notch filter , selectable AGC and all-mode squelch.

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

9 DDS PHASE LOCK l OOP SYST EM · A single-crystal Di rect
Digital Synthesis system is utilized lor very low phase noise.

10 cw FEATURES · Full break-in operation , variable CW ortcn. built
in electronic keyer up to 60 wpm.

11 DUAL VFOs · Two separate VFOs lor split-lrequency coeratcn.
Memory registers store most recent VFO frequency. mode, band
width and other important pa rameters lor each band.

12 200 MEMORIES · Memory capacity of 200 channels. each 01
which store frequency. mode, AGC and bandwidth.

13 COMPUT ER INTE RFACE · Buill-in RS-232C inte rface lor
advanced computer applications.

14 ERGONOMIC LAY OUT . Front panel features easy to read color
LCD display and thoughtful placement of controls lor ease of oper
at ion.

15 HEAVY- DUTY POW ER SUPPLY · Bui lt-in switching power
supply wi th "suenr' cooling system d esigned for continuous
transmission at rnaximim output.

['-'ReI 3apanRadio Co.,.lid.
430 Park Ave., 2nd Floo r New York, NY 10022 Phone; (212) 355-1180 Fax: (2 12) 31 9-5227

CIRCLE 159 0tlI READER SERVICE CARD
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