


Get more features for your dollarwith OUf

REP-200 REPEATER
CRYSTAL CONTROLLED VHF & UHF SYNTHESIZED VHF FM

FM EXCITERS & RECEIVERS EXCITER & RECEIVER MODULES

l NW-( I ECONOMY PREAMP
NOW ONLY $24/ll.it, $44Jw&t

• Miniature MOSFET Preamp
• SoIdef tenT\ll'l.illS allow easy

connection inSIde radIOS
• A...ailable tot 25-35. 35-55. 55-90, 90-120. '20-150,
'~200, 200-270. and 400-500 MHz bands,

T301 EXCITER

No need to spend lhOtJS8nds on
new 1ran sce-l...era for each band!

LNG-( I GAAs FET PREAMP
snLL ONLY S59, wiredltested

• Make your tnends sid< with
envyl WorK etatcos they don't
e...en know are meee.

• Install one at the antenna and
o...ercome coax losses.

• Available tor 28-30. 46-56. 137-152, 152-172. 210
230. 400-470. and soc-sseMHl bands.

• TransmittIng converters
for 2M, 432 MHz ,

• Kits only S89 vh f or $99 uhf.
• Power amphflti!1's up to

SOWoutput.

Rated tor continuous duty,
2-3Woutput
• Kit (h__ onlyl .. .Sl09

• TCXO option $40
• Wiredltested $189

(includes TCXO)

R301 RECEIVER
• Kit "'"'" _ ~ ...onl)' S139
• TCXO option $40
• Wiredlle-sted $209

(includes TCXO)
• Traditional ayslal-control

led recervere & exciters ar& Stl"
a...ailable for a/l ...hf and uhf bands.

LOW NOISE RECEIVER PREAMPS

No more waiting for crystals!

e
H.mtronics i. p leased to announce

NEW a n ew Une o f its vhf fm tranemtttere
and recet...ers , popular for repealers ,
voice & data links , control, te lemetry.
and other demand ing appl ications.

T301 Exe ter and R301 Receiver provide high Quahly
nbfm and fsk ope1atlon on 144·148 MHz ancl 220-225
MHz (also 139-174 MHz al'ld 216-226 MHz lor exjXllt
and gov't servICeS) Feature s include :

• Dip SWitch frequency selectiOn
• Exceptional modulaliOn tor voce and CICSS
• Very low noise synthesiler !Or repeater seoee
• Direct fm lor dala up to 9600 baud
• C<Jmmercial grade tCJ(O lor tight frequency accur

acy in wide range of environmental conditiOns
• In stock tor same day shlfJP/fIg.
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FM EXCITERS: ZWoutput, continuous duly.

• TA51: lor 6M, 2M, 220
MHz kit $99 , wit $169.

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

• TAta1 : lor 902-928 MHz,
(0 ,5W out) wit $169.

a.l11m. & f~uency checkS with
out buying multlblnd hI rcvr. Hear
solar acIlv~y repofls affecting radio
propagation. Very aenaltive .nd
s.lective cryslal controlled super-
nel. eeeeatee to htening to WNV on 10 MHz,
Performance nvals the most e_pensive recehera

• RWW'I Rcvr kit. PCB~ $59
• RWWV Revr kit """ cabl spli;r, & l :Ndcadaif:W . $89
• RWWV RC¥r wll rl CilbI """ spa& Id.Ipter .._. .$129

WEATHER FAX RECEIVER

VHF & UHF POWER AMPLIFIERS.
Ovtput levels from lC'/oN to l00w Starting at $99.

FM RECEIVERS:
• R100 VHF FM RCVR.
Ve ry sens it ive - 0, 151N.
Su perb 5electiv ity , >100 dB
down at 112 kHz. besl a...ai l
able anywhere. nutlef-proof
SQueldl. For 46-54 , 12-76.

140-175, or 216-225 MHz kiI $129, w1t S1 89 .
• R144 RCVR. Lke R100, for 2M. WIth helical

resonator in froo l end kit $159. wit S219
• R45 1 FM RCVR, for 420-4 75 MHz. Simllar to Rl00

above, kil$129,wlt$189
• R901 FM RCVR, 902-928MHz $159 , wit $219,

Jotn the ten . G.t atrlking
Im. ge. dirKtly from the
.....ath.r sateiliteal

A very sensrtive wideband 1m
receiver optimized fOf' NOAA
APT & Russial'l Meteor we.ther fax on the 137MHz bane!.

Designed from the star1 for oplon'UTt salellile recepIJ()n; no!
just an ott·trle-sheW scanner W1lti a shorted-out IF Mer!

Covers an 5 salellite channels, Scannef cireurt & recorder
control allOWyou 10 alllomahcal ly capture signals as
satellrtes pass cvemeee. even whIle away from home,
• R139 s eeer er Ki t less case " $t59
• RU9 Receiver Kit wilh case and AC power adapter $189
• R139 Recel....r wit Xl case witrl AC power adapter .. $239
• 1" l emal PC Demodula1or Board & ImiI'J'"ll SOflware S289
• TumstileAntem _._ _.._ $119
• we.eth« SaleArte HandbcJc*. __.. $20

A .ensitive.lOO Hl&ctive
profenlonal ,,~ lKe'iver to
monitor critinl NOAA WNther
broadcasts. Good reception
even aI distances rA10 miles or
more Wlth sullable antenna No
comparison with ordinary consumer radiOs!

Aulomalic mode pro ...ides storm watch, aler1l n-g you by
unmuting receiver and providing an oulplll to trip remote
equipmenl when an aler1 tone is broadcast Crystal
controlled lor accur.cy; all 7 chlnnels (162.40 to 162.55).

Buy jtJslthe recerve< pcb module in k. form or buy the kit
witn an altract.... metlll cabinet, AC power adaptet, and
bulft-in speaket. AIIO available lactory....red and lested.
RWX ReYr kl. PCB~ $79
RWX ReYr k. d!l cabiMl. lflNll., l AC adapter S99
RWX Rcvr .ndItested in tlIbin.t with spe. k. &Slt.Ipl. _ $1)9

, ,

Hamtronics h .... the world's moat
complete line 01 modules for
making repeaters. In additIon to
exc iters, pa's , and recet ...ers, we
offer the following controllers,

Digital Voiu Recorder Option. Allows message up
to 20 see. to be remotely recorded off the aIr. Play
back at user request by DTMF command, or as a
periodical voice id, or both. Great for making club
announcements! 001)' $100.

REP-200C Economy Repeater. Real-VOiCe ID, no
dtmf or autcoatcb Kit only $795, w&t $1195.

REP -200N Repeater. Without controller so you can
use your own. , Kit only $695, w&t $995,

• kit s till only $1095
• factory assembled still only $1295
loO- r... 143-114 , 2 13-235. 4213-475 _ (OO2·Q21 MHl oIg"''I' "'uMr.)
or fce\'yl>l"upOO~ ", "", . ''''__''I50& .50__

Now 
2 meter machines in
stock for next day sh ip m en t!

COR03. Inexpensive, flexible COR module WIth timers,
courtesy eeea, audiO miller_ ..•.......... only $·U "'1t. $19 wft

CWIO_ Trad~oonaI diode matrucIO·et kit only $59.

CwtD-2. Eprom--c:ontroIe ID'et, ..... only $54lklt. $19 wit.

OVR-, . Rec;ord your own voice up to 20 sec. For voice id
or playing club announeemenlS. . ,$59"'11. $99 wit

CDR-4. Complete CDR and CVVlO all on one board. 10 in
eprom Low power CMOS. , ,.. only $99Ik il, $149 wi t.

COR-6. COR wrth real-voice Id Low power CMOS, non-
volatile memory kll only $99, wit only $149.

COR~ . liP controller WIth lIlIIopatd'l , reverse ap, phone
remote control, lois rA DTMF control functions. ad on one
board. as used in REP-200 Repeatet ,$319 wit.

AP-3. Repealer aulopatch . reverw aulopald'l , phone line
remote control. U5e with TO-2, kil $89.

TO-2. Four-digrt OTMF decoderk:ontrolrer. Five laIching
on-otl functions. loll call restrictor. . , kit $19.

TO-4. DTMF ccneener as above except one on-otl l unchon
and no toll call restoctor. Can also use for seiecn...e callin!l:
mille speaker unlil someone pages you ,,, kit $49,

A microprocn sor-controlled repeater with funauto
patch and many versatile dlmf remote control fea·
tures at less than you might pay for a bare bones

repeater or controlleralonel

Access all your favorite

c losed repeatersl
• EnCodn an stanclllfd CTCSS
tOIleS witrl cryslal aca.aracy and
convenient DIP swrtch selection,

• Comprehensive manual also shows how you can set up
a Ironl panel swrtd'l to select lones for se...erat repealers,
• Decoder can t>e used to mute receive audio and is
optII'nlled for in~allalion in repeatflf5 to provide Closed
access. H"iiIh pass fIller QelS od rA aMOylrlg buU in
rfi!Cfi!fVfi!f. New low pnees!

• TD-S CTCSS Encoder,01)ecoder K~ llOW only $29
• TD-S CTCSS Encoder,01)ecoder 'Mredltested $49



n,ASTRON
I~ CORPORATION

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

$$-10
SS-12
SS-18
$S-25
$S-30

SWITCHING POWER SUPPLIES
CONT. ICS WT.(LBS)

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

SS-25M With volt & amp meters
SS-30M With volt & amp meters

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

SPECIAL FEATURES PERFORMANCE SPECIFICATIONS
• SOLIDSTATE ELECTRONICAllY REGULATED • INPUT VOLTAGE: 105-125 VAC
• FOLD-BACK CURRENT LIMITINGProtects Power Supply • OUTPUT VOLTAGE: 13.8 we ± 0.05 volts

tromexcessive current & continuous shorted output (Internally Adjustable: 11-15 VOC)
• CflOWBAR OVERVOLTAGE PROTECTIONon all Models • RIPPLELess tllan 5mv peak to peak (full load &

uteIl1IlS-3,\, Rs-4A,RS-5A.RS-4L RS-5l low Unel
• MAINTAIN REGULATION & l OW RIPPLEat low line input • All units available in 220 Vw:, input voltage

Voltage (except for Sl·11A)
• HEAVY OUTYHEATSINK. CHASSIS MOUNT FUSE
• THREECONDUCTORPOWER CORD except fo/ RS·3A
• ONE YEARWARRANTY. MADE INU.S.A.

MODEL RM-35M

MODEL RS-7A

• LOW PROFILE POWER SUPPLY
Collll'1 Continuous ICS· SIZI[1N~ Sh ;P~;"l

MODEL Gray Black Duly (Amps) IAmpsl It ~ W~ Wl bs.
Sl -11A • • 7 11 21ft, ~ N ~ 9% 12
SL·l1R • • 7 11 21ft, ~ 7 - 9. 12
Sl -11S • • 7 11 2o/1~ N ~9% 12
Sl-11R-RA • 7 11 43/, ~ 7 -9. 13

• POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE

ContlnullIls ICS· Size [IN) Shl P~'"l
MODel Duly lAmps) (Amps) H~ W~ 0 Wl bs.
RS-4L 3 4 3'h ~ 6V, ~ 7'1, 6
RS-5l 4 5 3%~ 6'/, ~ 7'1, 7

• 19 " RACK MOUNT POWER SUPPLIES
Conlinuous ICS* Size [IN] Sh;P~ " j

MODEL [July (Amps) (Amps) Hx Wx D Wl( bl.
RM-12A 9 12 5'1, x 19 x 8'/, 16
RM·35A 25 35 5'/, x 19 x 12Y, 38
RM-SOA 37 50 5'/, x 19 x 12'h 50
RM-BOA 50 55 7x 19 x 12'/1 60

• Separate Volt and Amp Meters
RM-12M 9 12 5'I,x 19 x8 '1, 16
RM-35M 25 35 5'1. x 19 x 12'/1 38
RM-SOM 37 50 5'1. x 19 x 12'/1 50
RM·BOM 50 55 7x 19x 12'h 60

&01011 CutiliOIi leli • Sill IINI ni,p j~1

MODEl Gray Blac~ Olty tA.,I) [A.,IJ H xwxD WI . [Ih .)
RS-3A • 2.5 3 3x 434 X5'4 4
RS-4A • • 3 4 3'1, x 6'1: x 9 5
AS·5A • 4 5 3'h X 6'1, x 7'/, 7
AS-7A • • 5 7 3'1,x 6'11 X 9 9
AS·l 0A • • 75 10 4 x 7'h x 1014 11
AS-12A • • 9 12 4'12X 8 x9 13
RS- 12B • 9 12 4 x 7'h X 10'1. 13
AS·2OA • • 16 20 5 x9x l 0'1: 18
R$·35A • • 25 35 5x11x 11 27

lit50
'

• 37 50 6 x 1311, xl 1 46
R ·l OA • 57 70 6 ~ 13'1. x 1 2 '~ 46

COIli~"1I ICS· Sil l l lNI Uip,i, .
MODEL Oily IA.,II l A.,I) H x W x 0 WI·llbl·1

• Switehable volt and Amp meter
RS-12M 9 12 4'1: x 8 x 9 13

• separate volt and Amp meters
RS-20M 16 20 s x a xt cw 18
AS-35M 25 35 5 x 11 x 11 27
AS-SOM 37 50 e xtaa xt t 46
AS·I OM 57 70 6 x 13'1, x 12'. 46MODEL RS-35M

.-
• O

. \ . ...".

1Il .

RM SERIES

RS-M SERIES
~~

RS-A SERIES

RS-L SERIES

VS-M AND VRM-M SERIES • separate Volt and Amp Meters . Output Voltageadjustable from 2-15 volts . Current limit adjustable from 1.5 amps
to Full Load

'IC5-lnlefminent Communicatioo Service(50%Duly Cycle5mm on 5min. 011)

MODEL VS-35M

RS-S SERIES

Cn lillill
MODEl Dlly IA.psl

@13.8VDC @10VDC @5VDC
lIS-12M 9 5 2
lIS-20M 16 9 4
lIS-35M 25 15 7
V5-SOM 37 22 10
VS-70M 67 34 16

• Variablerack mount power supplies
VRM·35M 25 15 7
'#lM-SOM 37 22 10

• Built in speaker
ClIDrs Canll~1I11

MODEl Gray Blac~ DII, IA.pll
AS-7S • • 5
AS-lOS • • 7.5
RS-12S • • 9
AS·20S • • 16
Sl -11S • • 7

ICS' Sizi l lN) " i"ill
l",-pil H x W x I WI. [lh.1
@13.8V

12 4'h x 8 x 9 13
20 s x s xt ow 20
35 5 x11 x l1 29
50 s x 13"1< x 11 46
70 6x13 31ox 12'10 48

35 5'1. x 19 x 12'h 38
50 5'1, x 19 x 12'11 50

ICS' Slzl llNI n l"ill
A.pl HxWx l WI. (lh.1

7 4 x 7'h x 103,4 10
10 4 x 7'h x 10"1< 12
12 aw x a x s 13
20 s x s x re» 18
11 23/, x 7% x 93J, 12

CIRCLE 16 ONREADERSERVICE CARD
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Speech Descrambler

Search lor buried treasure at
the beach, backyard or park.
Thisprofessional quality kif can
detect metal at a c1epth of up to
6 lrcres. Easy to use, just lis·
ten for the change in tone as
you 'sweep' the unit across the
surtace . the larger the tone
change· fhe larger the object ,

Has bui ~·in speaker or earpilorle econectcn, runs 00 stan
dart! 9 volt batlery. Complete krt indudes teesore case,
r1J91100 PVC handle assemblv that 'breaks down' for easy
transportation and shielded Faradaysearch cod, Easy one
evening assembly,T11Is nifty kif Will Iiteraity pay 10( itseK!
That gLJY in fhe pidure IooIffi like he found somethiM\l'
wtlat do ~ou think rt s .gold, silyer, Rogaine, Vaagra'1 You'l
have fun with this k~

TF-1, TreasureFinder KiL...,_"' " ..._"'_........"...._"'~..S39.95

Binocular Special
We came across eese
nice binocu la rs in an
noponers ckae-out dea l.
Not some cheap in·line
lens jobs. these oeautles
neveroof prisms. a super
nice rubber armored
housing over light weight ..'"'=====;:;~=
aluminum. 10 x 25 power with fully coaled optics. Includes
ens cleanerciOltl, neck lanyard arid moecarry case, For
extra demanding use in bright sun, choose fha EX module
wiltl ruby coated Objective lens, First quality at a close-oct
pnce! We've seeo the exact same units with the 'Bushnell'
name on them ooing sold for $30 morel
BN().1,Binoculars aoo case....._......._ ... '..._....n _.$24.95
aNa·lEX, Ruby Coated l ens Binoculars and case ..$29.95

Decode all net gibberish! This is the
popular descrambler I scrambler ttlat
you've read abolll in all the Scanner
arid ElectronicmagiUines. Speech
inversioo technology ls used, which is
compal ible with most cordless phooes
and manypolice department systems,
hook rt up to your scanner speaker lerminals and you're in
business. Easily configured for any use:mike, line level
arid speaxer output'InPuts are provioed Also communicate
in tota l privacy over telepoooe or radio, full duplex opera
tion· scral1tlle and unscram~e at !he same time, Easy to
bu ild, all complex circuit'Y contained in new custom ASIC
chiptor cee; cleanaudio. Runs on 910 15VOC,Our
matching case set adds a professiooal look10 your krt.
S$-70A, Speech Qescrambler/Scrambler KiL .$39.95
CSS, Cus10m MatchingCase and Knob Bet.. n ..$14.95
5S-70AWT, Fully Wi red SS-70A with Case.....•.....•..•..S79.95
AC12·5, 12 VoRDC Wall Plug Adapler "' ..M.. ,S9.95

ORDERING INFO: satisf1lClion Guaranteed. Examine!or 10days, !
not pleased, ret"m inorigonallorm !or ,etuM, Add $6.95 tor ship
P<fl\l. t1ardng aIIIj insurance Orders under $20, lJ()j $3.00,NYres;.
Dents add 7% sale, tax , Sorry. no CODs,Foreign orders, add 20%
lor surtocemail or use credit card and specify shiPPin9 method

CCD Video Cameras

RF Power Booster

CCDWA·2,B&WCCO camera, wide-angleens. ..$99.95
CCOPt1-2, S&WCCD Camera, slim In piiHlole 1en .$99.95
CCOPH-2, Color CCOCamera, wkle-anglelens. M.$l49.95
IR·1, IRIlluminator Kit for B&Wcameras " $24.95
lB·l, InterlaceBoard Kil "."....."......M M ~M"' S24.95

B&W Camera

If you're looking for agood quality ceo board camera. stop
rijjhl here! Our cameras use top quality Japanese Class 'A'
ceo arrays Wlthover 440 line line resohnoo, not the oft·
spec arrays tMt are found 00 many other cameras. You
see, the Japanese suppl iers grade ee ccrx at rrenuac
we and some manufacturers end up wrth the ofl"9rade
chips due to either cost coostraints or lac~ oj buying 'coer.
Also, a new strain 01 CMOS single chip cameras are enter
ingthe market, those unitshave about 1/2 the resolutioo
and draw overtwice the current that these cameras do .
dorn 00 fooledl Our cameras nave nice clean fields and
excellent lighl sensrtiyity, you'll reallysee the diffe rence,
and ~ you want to see in tile dark, the black & white mod·
els are super IR (Infra-Red) sensitive,Our IR·l Illuminator
ldt is inviSible to the human eye, but lignts the scene like a
flashlight at nightl cctx camera has Auto White aeerce.
Auto Gain, Back Ught coecensatoo and OSP! Available
withWid&-ang~ (60") or super slim Pin·hoIe style lens.
They run00 9 VOC and produce standard 1~t pop voec.
Add one of our transmitter unrts lorwireless nansmssion to
any TV set. or add our IB·l Intertace board for audio sound
pet-up and supereasy direct wire hook-up ccmectco to
any Vfdeo mOOltor. VCR or TV with yideo/audio input jacll.s.
Cameras fully assembled, including pre-wrsd connector.

Add some serious muscle to your signa l, boost power up to
1 wall overa frequency range of 100 KHz 10 over 1000
MHz! Use asa lab amp for signal ae-eaios, plus many
fore~n users employ the LPA·1 to boost the power of ltJe ir
FMStereo nansmnters, provid il19 rado sevce through an
entire town, Runs 00 12 VDC. For a neal, profeSSlOflally fin·
ished look, add the optfonal matching case set.
LPM , Power Booster Amplijier KR... S39.95
Cl PA, Matching ca se Set for LPA·1KL S14.95
lPA·1WT, Fully Wired LPA·1wi1ll Ca se S99.95

MiCroprClCessor controlled
for easy frequency pro
grarnr11lng USi~ DIP
sw~c!les , 00 drill, your sig·
nal is rock sol id all fhe
time - just like ee cern 

L -",:'::"--:-:_ _ -: mercial stations. Audio
quality is excellent, connect lo the line output 01 any CO
player, tape tleck or mike mixer and you're on·ttle·air.
Foreign buyers will appreciate the high poweroutput
capability of the FM·25; many Caribbean folks use a Sin·
gleFM·25 to cover the whole isiand! New. improved,
cleanand hum-free runs on either 12 VOC Of 120 VAC,
K~ comes complete with case set, whip antenna, 120
VAGpower adapter - easy ooe el'ening assel1tlly.

FM·25, Synillesized FMStereo Transmitter KR $129.95

C·2000, Basic Video Tra nsmitter Cul>e, $89,95
C-3000, Basic Video and Audio Transmiller Cube $149.95
C·2001, High Power Video Transmitter cuee $1n .95
C-3001, HighPower Video and Audio Transmitter Cube .$229.95

We call them the 'cutes.;
Perfect video transmeson
from a transmitter
you can hide under
a quarter and on~
as thiC~ as a stack
of four pemes
ears a nickel in
the pictu re!
Transmits coeror B&W witll fantastic quality · almost like a direct
wired connection to any TV funed to cable coenrerss. e'Yslel
controlled forno frequency drift with performance thaiequals faw
enforcement models tM t cost hundreds more! Basic 20 mW
model transmits up to 300' whi~ the high power 100 mW unit
goes up to 1/4 mile, Audio units include sound using a sensrtive
built-in mike that will hear a wtllsper 15 leet awa~ 1 UMs run on 9
volts and hook·up to most an~ ceo camera Any of our cameras
havebeen tested to mate pertectly wiItl our Cubes and woT1<.
great Fu~~ assembled - just hoo!<.up power and you're 00 the airt

Ramsey AM radio transmitters ope rate in the standarl! AM broad
cast band and are easily set to all'l clear ctlannel ln your area ,
Our AM'25, 'pro' versco, fufly synfheslled transmitter leatures
easy frequency 5<llIlng DIPswitches for stable, oo-<lrift frequency
conlrol , while ooln~ jumper setable for higher poweroutput where
regulatIOns allow,The ent'Y·level AM·l usesa tunable transmrt
oscillator and runs the maximum100 mlillwalls ot power, NoFeC
Itcerlse IS required. expected range is up 10 114 mile depending
upon antenna and coodltiOOS. Transmitters accept standard line·
leYeltnputs Irom taPe: deck.s, eo players or ml~e mixers and run
00 12 VOlts DC The Pro AM·25 comes complete With A power
adapter,matchil"lQ case set and botlom loaded wire antenna,Our
entry·~vel AM·l 11as an aYai l ab~ matching case and knob set lor
a finished, petesscoeu cok

AM·25, Professiooal AMTransmitter Kif......~ "M , $129.95
AM·1 , Enfry level AMRadio Transmitter Kit $29.95
CAM, Matching case Set lor AM·L , " .$lU 5
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NEUER SRY DIE

Wayne Green W2NSOl1

Barry operate the station 24 hours a
day, keeping them in touch

Amateur radio lost a trea- with Luis XEI L in Mexico
sure when Barry K7UGA City. Luis later was awarded
died . He was always a solid the Medal of Honor by Mexi
supporter of ham radio. I met can President de la Madrid
him when he was campaign- for his help during the disas
ing in New Hampshire in ter.
1964 and we stayed friends. It 's too bad that Barry
Now and then, when I'd get didn 't have a better campaign
to Washington, he seemed manager back in 1964. If
never too busy to have lunch he 'd been elected I be lieve
with me in his Senate office. our country would have taken
We laughed over the 73 cover quite a di fferent path. I be
picture I ran during the cam- Iieve that we'd have been out
paign - the White House of Viet Nam in a hurry and
with a yagi on top of it. that his basic approac h of our

Barry was, by far, the most having a minimal govem
famous American ham we' ve ment would have made the
ever had, and he kept active America of 1998 an entire ly
right up until he was felled a different country. We mig ht
co uple of years ago by a have much better schools,
stroke. I gather that this health care, and a freedom
wiped out his memory, much from the fear of the IRS, FDA,
like Alzheimer 's, so all we re- NSA, CIA, and other assorted
ally lost this year was his alphabet govern ment agencies.
body. We might not e ven have a

Barry had a whopping sta- $6 trillion debt to pay inte res t
tion . I stopped o ff in Phoenix on (and thai doesn ' t co unt a
one time o n my way to Cali- few trillion more in unfunded
fornia and visited Barry and government obligations).
hi s shack . We talk ed for We certainly woul d have
hours and had a great time. been spared the enormous ly
That was when Herbert expensive and totally lost "war
Hoover Jr. was the president on poverty." And perhaps the
of the ARRL. I ex plained to lost "war on drugs." Or the
Barry how the inner circle at Carter inflation. Or the Nixon
ARRL HQ had been us ing fiasco. Ho w different would
Herb, unbeknownst to him, our country be if we hadn't
for the ir own purposes. Herb spent trillions on those three
was a good friend of Barry' s, lost wars? It hurts a country
so he called him and told him to lose wars, both monetarily
what I'd said. A couple days and psychologicall y.
later the news was out that Barry was in love with free
Herb had resigned as presi - dorn - with liberty. He was a
dent of the League . conservative, but he was no fan

In 1985, when the Mexico of the religious right and said
Ci ty earthquake hit, Barry that Jerry Falwell deserved "a
sen t his station from his Scn- boot righ t in the ass" for his
ate office over to the Mexican pro posed agenda.
Embassy, including his big yagi By the way, I' ll bet you
antenna, and had someone didn' t know that Barry wasn' t
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born in the United States .
Arizona didn 't join the union
until he was three years old .

I wish I' d taken the time to
learn what I've discovered in
the last year about how any
one can avoid a stroke, heart
trouble, cancer, and so on. It 's
been a tough job sorti ng out
all the misi nformation from
both the medical industry
(which the med ia calls our
health care industry), and
fro m the alternative health
field (which the medical in
dustry calls quacks). Well ,
it's too late to help Barry en
joy another dozen or more
years of active hamming, but
maybe I can help othe rs keep
those OX pileups boiling .
Probably not, since not many
people seem interested.

Well , it sure would have
been fun if I could have got
ten on the air from K7 UGAl3
at the White House 30 years
ago.

Peoria in September

I' m still stewing over what
subjects will be of the most
interest to those of you who
will be there to catch my per
fonnance. I've been wanting
10 do a co uple of tapes that I
could either sell or use as
subscription prem iums, and
since I do a lot be tte r with an
audie nce than sitting in my
ham shack, this would be a
good o pportunity.

One tape would be about
the day that Khrushchev
saved amateur radio. That's
right, he did j ust that, and it's
one whale o f a story of how
that all came about and the
incredible serend ipity that
saved our hash - by the skin
of our teeth, so to speak.

Anothe r would be about
the greatest disaster in the
history of the hobby, how it
happened and what the re
su lts, which we' re still seeing
today, have been .

My third choice is the re
sult of some recent wri ting
and research. I've been inte
grating my three books, The
Secret Guide to Health , The
Secret Guide To Wealth, and
The Secret Guide To Wisdom
into The Secret Guide To Be
ing Healthy, Wealthy, and
Wise. Yep, there are some
shortcuts to all three goals,
but they all mean making
major changes in yo ur habits
and even in your under
standing of how you've been
brainwashed into a misunder
standing of how thc world re
ally works.

Please let me know, if
you're going to be there on
September 19th, when I play
Peoria agai n, which of the
three topics would be of the
most interest to you. If you
opt for the non-ham subject
you should bring your wife
and kids too - they 'll benefit
from it as we ll.

While I'm on hamfests, I
haven 't heard word one about
ho w Dayton was this year.
How was it? I was grateful
that I didn't decide to go this
year because Art Bell WOOBS
interviewed me again on his ra
dio talk show and I was sud
denly up to here in mail asking
for my catalog and ordering
my book lets. Thousands of
leiters.

We discussed my growing
co nv ictio n tha t NASA had to
have faked the Moon land
ings, the exci tement and ad
venture that amateur radio
can provide, God, the Bioclcc
trifier, and a bunch of other
subjects. Four hours of ' em!

M y wife Sherry go t in
volved wi th a video produc
tion course at Keene State
College and picked as the
subject for her video the
Moon landing hoax. She did a
lot of research , looking at ev
ery photo and video she could
find on the subject. The result
was a short video backing up
the reasons why so many
people now bel ieve tha t
NASA had to have faked the
landings. You can get a copy



Continued on page 3 7

I feel guilty. Here I am, with
my shirt off, enjoying the
warm sun as I exerc ise, look
ing at the ever-changing dis
play of wildflowers. A week
ago the field was dotted with
thousands o f beautiful ye llow
dandelions . Now they' re al
most all gone and in their
place are tens of thousands of
buttercups. I can understand
why artists want to try and
capture such beauty.

Closer 10 the ground are
violets and patches of wild
strawberry flowers.

Early in May many of the
trees and bushes were com
pletely covered with blossoms.
What a fantastic place 10 live.

As I look down while jog
ging through the knee-high
gras s, I see many more kinds
o f wildflo wers. And the y're
always changing. Soon white
and purple clover will be
blooming, then violet vetch,
and later the field will be filled
with orange paintbrush. In
the shady woods around the

QRP VFO!
High power key pod
lontrolled direlt
digitol synthesis
VFO For low
power enthusiosts

Menu Plus Inc.
1271 Denison St. , Units 56-57
Markha m, Ontario, Canada L3R 4B5

CIRCLE 335 ON READER SERVICE CARD
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Guilty l

As I jog across the north
pasture of our farm every day

is played for them. It ' s help
ing Asians speed their learn
ing of English, calming down
pedestrian traffic in downtown
Edmonton, Alberta. and re 
duci ng drug traffic. In Japan
it's improving the yeast for
making sake by about ten
times. They measure the qual
ity of the yeast by its density.

I' ve already written about
the amazing difference it
makes to both seeds and plants
when you play classical music
for them vs. rock music - and
by not much of a stretch , the
difference it makes with kids.
Rock music is addictive, like
cigarettes, and apparently not
much better for people. Have
you ever heard of a rock mu
sician who didn' t have drug
problems? How many classical
performers have such prob
lems? I've never heard of any.
When are you going to let the
Mighty Mo help improve
your life ?

Get base station perfo rmance fro m your QRP rig with keypad

cont rolled VFO featuring:
,/ Keypad ent ry of frequency
,/ 10 Hz to 40 MHz frequency range
,/ Digita l VFO with 10 liz resolution & display
,/ Variable rate incremental keypad or rotary tuning
,/ Dual VFOs (A&R) allows cross band selection
,/ 100 memories for VFO 1\&8
,/ Keypad selection of bands
,/ RIT (+/- 9.99kHz)
,/ Size: L-4" X H-2.5" X D-0.9"
SpeciallimJted time Introductory pnce: $/49 (U.s.) plus! /O sh'ppmg

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

Remarkable increases in
IQ for students at the
University of California
at Irvine after listen ing to
a Mozart sonata have
triggered more Mozart re
search. In Brittan y they
fou nd that cows give
more milk when Mozart

This poverty of spiri t is the
worst poverty of all.

Most o f us, if freed from
the restraints of health and a
lack of money, have all kinds
of places we'd like to sec and
thi ngs we 'd like to do. I have
a bunch more countries I
want to visi t and a bunch
more things I'd like to do.
But mostly I want to do ev
ery thing I can to make our
country what our founders
had in mind. I want to help as
many people as possible to be
healthy and to have more fun
in life, and that includes hav
ing the money it takes to have
the fun.

I had a yacht at one lime
and I had lots of fun wi th it. I
had a plane and plenty o f ad
ventures as a result. I' ve had
severa l Porschcs and the sto
ries that go with having had
them. They were fun. But
I' ve done those things and
don ' t want to do them again .
There are too many new
things 1haven ' t done yet. I' ve
been on a hunt ing safari in
Africa, had my own Arabian
horse s, llown around the
world making 20 m SSB r----------------------
contacts as I went. I've
operated from weird small
co untries and even fro m a
desert island. I' ve bal
looned over the African
veldt, making 2 m contacts
as I went.

How about you? What
wou ld you like to do if
you had the time and
money to do it? Okay, so
what's stopping you? The
only thing stopping you is
the same thing that 's
stopping the chap I talked
with on the phone - a
poverty of spirit. If you
think positively, good things
will come your way. If you
think negatively, your expec
tations will be rewarded.
That' s the way it works .

Mozart Wins More

The Worst Poverty of All

A chap called asking for a
catalog of my books. He
mentioned that he had a bad
heart so I suggested he migh t
do well to read my just pub
lished book on health since it
might help him live an extra
20 years or so . No, he said he
didn 't have any interest in liv
ing much longer. I asked him,
isn't there anything you' d like
to do that you haven't done?
No. Isn ' t there an y place
you 'd like to visit - like see
the pyramids, the Taj Mahal,
the lost city of Petra, or may be
climb the Great Wall of
China? No, no interest He'd
visited Canada and Me xico
and that 's all the travel he
would ever want to do .

from Radio Bookshop for
$15 (and $3 sib).

This galvanized me into
sem i-action, madly (I was an
gry) typing away, explaining
the two dozen or so reasons
why I was converted from a
believer to a skeptic. The result
is a booklet, Moondoggle,
which I think you' ll enjoy.
It' s onl y $5 and it' ll enable
you to win any arg uments
from people who still believe,
as Art Bell docs, that golly,
ou r government wo uldn 't lie
to us about something as huge
as that!

Say, have you ever even
wondered for a moment how
NASA, after a long string of
failures o f their rockets, sud 
denly pulled off six (6) suc
cessful Apollo missions to the
Moon ? Have you ever won
dered, even a little, abou t the
incredible sere ndipity that re
sulted in eleven (11 ) astro
nauts be ing killed in "acci
dents" a few months before
the Moon trips? Did these
chaps refuse to go along with
the program ?

While disc ussing co nsp ira
cies, did yo u hear the ex-Se
cret Service agent on the Art
Bell show saying that our
government knows all about
the ETs and UFOs, and has
been in co mm unication with
them for years?

Get to Peoria in September
if you can and say hello before
the government decides I' m
too much of a troublemaker.



Hams Volunteer
in Emergency... Ag",a",in-'-----_

Ham radio operators from across Minnesota
provided a link wi th the outside world test spring
after tornadoes st ruck two towns in the southern
part of the state. Tornadoes flattened Comfrey. a
farm community of about 500, and badly dam
aged the city of 81. Peter, population 9000, and
the home of Gustavus Adolphus College. Elec
tricity and telephone service we re knocked out
by the storm on March 29. Alleast two people
were killed.

For Minnesota Section Manager Randy "Max"
Wendel N0FKU, th is was more than a disaste r
which required the helping hand of ham radio .
St. Peter was his hometown, and where his par
ents slililived. Wendel and Minnesota SEC Gary
Peterson N0 Z0 D were among dozens of ARES
members who responded.

Wendel and Peterson alerted other ARES
members to be prepared to assist with commu
nication, then headed for St. Peter. ARES mem
bers from Rochester and the nearby Mankato
area were among the others who turned out.
Wendel himself arrived in SI. Peter after night
lall , using his ARES identification to get past
state police barricades. Wendel found his par
ents' home damaged, but they we re safe. Oth
ers, including their neighbors. fou nd themselves
suddenly homeless.

Wendel said hams already had situated them
selves at key locations, including the Nicollet
County Emergency Operations Center, a shelter
lor victims. and ata sports arena. The ARES team
set up an emergency base station at Gustavus
Adolphus College. Wh ile most students were out
of town for spring break. 28 students remained
on campus and had no contact with the outside
world.

During the next day or so after the tornado
struck, ham radio was the only communication
out of the city and the primary means to coordi
nate supplies into the city from the Red Cross in
Mankato to the shelters in SI. Peter. The morn
ing after the tornado, the Salvation Army arrived
10 distribute food. Hams provided logistical sup
port lor that effort as well , Other hams shadowed
disaster assessment officials who went door to
door throughout the city or handled net control
duties at the EOG. Still others simply made them
selves available as needed to cooperate in the
recovery effort .

With typical ham ingenu ity, Dave Kleind l
KAOBFP scrounged enough materials to con 
struct a temporary dipole to put a local broad
cast station back on the air after its towers had
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been downed in the storm. With help from other
hams, Kleindl also got a generator to a water tower
that was still standing and reactivated the local VHFI
UHF amateur and public safety repeaters.

"This event once again set a clear example of
the importance of amateur radio during an emer
gency." Wendel said. Both he and Peterson
stressed the importance of planning. Fortunately.
the local government officials and agencies were
aware of amateu r radio as a resource, "When it
comes to the unexpected , th ere is no time to
explain who we are and why and how we can
help," he added.

From April 1998's marcKey, newsletter of the
Manteca (CA) ARC , Mike Saculla WA6 FQM,
editor,

You might be a real
ham radio operator if:

-vou know what year your FCC license ex
pires, but you torget when to renew your driver 's
license.

-vou have more money tied up in radios, tow
ers, computers and antennas than you do in your
children 's college funds.

-vou have traded your radios so often that the
monthly payment on your MasterCard is about
the same as your mortgage payment.

-vou have climbed your tower four times this
year for antenna maintenance and haven't
changed the oil in the car once.

-vou would rather look at the pictures in QST
than the ones in Playboy.

-The clerks at Radio Shack smile when you
come in.

-vou bum 30 gallons of gas going to an elec
tronics flea market to look at all the treasures
and you buy a 35e resistor.

-vour most pressing social engagements are
the contest weekends.

·AII your Christmas and birthday presents
come from Radio Shack.

·AII the presents you buy for your wife and
kids come from Radio Shack.

-vo« spend more lime working on you r radios
than you do using them.

·You won't speak to your wife for two days
after you've missed you r turn on a OX net.

-You believe that hams who can't or won't use
Morse code have a major pe rsonality detect.

·You hear a CQ at about 4 p.m. and you con
sider it an "afternoon delight."

-vou judge a man's character not by his be
havior or convictions, but rather by his ability to
break through a pileu p.

-vou spend more than one day at HamCom
or the Hamvention" .

·You actually read all th e brochures you
brought home from HamCom or the
Hamvenuons.

•You give your wife perfume called "On the
Aire."

·You have a sign on the door of your ham
shack read ing "The Shack" and you get no co
jection from your wife.

-Atou t once a year you clean up you r shack,
but neve r get around to cleaning your closet.

-rour radio station is cleaner than your garage.
-vou got your ham station in a divorce settle-

ment and she wound up with everything else.
·AII of your coax lines and feedlines are not

only the same RG part number, they are also all
the same brand.

-You are talking on the radio all afternoon on
Super Bowl Sunday.

·A II your T-shirts are promot ions for major
radio brands .

-Ihe only picture you can find of yourself is
one that was taken in you r ham shack.

By Bud Johnson WI5G, originally printed in
The Q-Fiver, June 1998, Susie Scott N8CGM.
editor.

GM V5. Microsoft

At a recent compute r expo (COMDEX), 8ill
Gates reportedly compared the computer indus
try with the auto industry and stated. "II GM had
kept up with technology like the computer indus
try has, we would all be driving 25-dollar cars
that got 1,000 miles to the gallon." Recently, GM
add ressed this comment by releasing the state
ment, "Yes, but would you want yourcar to crash
twice a day?"

II Microsoft buil t cars:
• Every time they repainted the lines on the

road you would need to buy a new car.
• Occasionally your car would die on the free

way for no reason , and you would just accept
this, restart and drive on.

• Occasional ly, executing a maneuver would
cause your car to stop and fail , and you would
have to reinstall the engine . For some strange
reason , you would accept this too.

• You could only have one pe rson in the car at
a time , unless you bought "Car9S" or "CarNT."
But then you would have to buy more seats.

• Macintosh would make a car that was pow
ered by the su n, was reliable , live times as fast,
twice as easy to drive, but would only run on 5%
of the roads.

• The Mac car owners would get expensive
Microsoft upgrades to their cars, which would
make their cars run much slower.

• The oil, gas and alternator warning lights
would be replaced by a single "general car de
fault" warning light.

• New seats would force everyone to have the
same size butt.

• The airbag system would say"Are you sure?"
before going off.



• If you were involved in a crash, you would
have no idea what happened.

- Attributed 10 U$ECA Expressvia Ann KAaIF,
and lifted from a copy of tne Traverse City,
Michigan, Cherryland ARC newsletter, Cherry
Juice, by KA8LDS.
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Tp·3200 Shared Repealer Tone Panel

Tp·3200D Table To ~ Version $269.S5 each ~
Tp·3200RM-A Single Rack Mount version $279,95 each ~

' Tp·3200RM-BTriple Rack Mount msion $279.95 each ' I 10·8 Automatic Morse GOdB Identitier
'Holds ~p tot-see Tp·3200. I VISA 1 85' x1.1 2' .35'

Call or write to receive our 10·8 Automatic Morse Station Idenl iliel $59,95

full Product Catalog or visit .COMMUNICAnONS SPECIALISTS, INC.
our Web site for complete.._ 426 WEST TAFT AVENUE ' ORANGE, CA 92865-4296
information at· (714) 998.3021 • FAX(714! 9 74-3420

h _I' - .Enti~ u.s.A . (800) 854'~47 ' FAX (BOO) 850-0547ttp. www.com-spec.com hllp ://www.com.spec .com

CIRCLE 10 ON READER SERVICE CARD

Jake the inventor is struggling through a bus
station with two huge and obviously heavy suit
cases when a stranger walks up 10 himandasks,
"Have you got the time?"

Jake sighs, puts down the suitcases and
glances at hiswrist. "I t'saquarter to six,~ he says.

"Hey, that'sa pretty fancy watch" exclaims the
stranger.

Jake brightens a little. "Yeah, it's not bad.
Check thisout ..."And heshows him a time zone
display-not just for every time zone in the world,
but for the 86 largest metropoli. He hits a few
buttons and fromsomewhere in the watch a voice
says, "The lime is fi fteen forty-five," in a very
western Texas accent. A few more buttons and
thesame voice says something inJapanese.Jake
continues: "I've put in regional accents for each
city.~ The display is unbelievably high-quality,and
the voice quality is simply astounding.

The stranger is struck dumb with admiration .
' That's not all," says Jake. He pushes a few

more buttons, and a tiny-but very high-resolu
tion-map of New York City appears on the dis
play. "The flashing dot shows our location by
satellite positioning," explains Jake."View recede
ten," he says, and the display changes to show
eastern New York State with true and magnetic
north, and grid square references.

"I want to buy this watch!" says the stranger.
'On. no, it's not ready for sale yet-I 'm still

working out the buqs," says the inventor. "But
lookat this," and he demonstrates that the watch
is also avery creditable little to-meter radio trans
ceiver with an autotuner, memory keyer, and
DVK, and a sonar device that can measure dis
tances and tower heights up to 125 meters, and
a call logger with thermal paper printout for hard
copy, and, most impressive of all, has the ca
pacity for voice recordingsof up to300 standard
size books. "But I only have the US/foreign
Cal/books, OSL bureaus and managers, and all
the Antenna Compendiums in there so far," Jake
apologizes.

"I'vegot to have this wetch"says the stranger.
"No, you don't understand--it's not ready!"
-ru give you $1,000 for it!"
"Oh, no, I've already spent more than that!"
"I'll give you $5000 for ill"
"But it's just not ..."
"I'll give you $15,000 for it!" And the stranger

pulls out his checkbook.
Jake stops to think. He's spent $8,500 lor

materials and development, and with $15,000 he
couldmake another one and have it ready to go
on the market by Dayton time. Plus, getting the

Gatta Have One!

Continued on page 78
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LETTERS
From the Ham Shack

Cla r k C r awford ~7 1m U ,

I' m so g lad yo u have had the IC
nncity and audac ity 10 co ntinu
a lly scud out the messages. year
a ft e r ye a r, to deaf c ars a nd
unseeing cyes. It is so e IKOUf
aging In marty u f u.. who think
and feet the same and channel
our energies to the same end in
different ways. Our home is a
continuous scbool ro those who
wi ll come and hear our ..lam on

..chools. med ic ine - or more
correc tly. hea ling arts - poli

tic s. rel igio n. spirituality. etc ..
almos t a lways very cont rary to
the mass med ia perspective. The
gloom-und-doomcrs have been
at it for tho usand .. of years. hut
they affect o n ly those who be
Hevc in them. I keep my pa th set
0 11 innov ation. evolution. sue
loess. fun and ease . That i.. where

I thi nk mankind is going . You
arc a major player in thattrend.
T ha n ks fo r s pea ki ng fo r so
many of us q uieter ones.

Thanks. Clark . I I/ ('/'d .111/111'

e l1("flUl'a X l'IIIt'111 11I/1l' and then,

Si~" ... WayII(' .

hear the glly.\ 011 th e repeater

w lkillX about? What model rig
tht'y bought? How IIltmy years
('(11/ \'0 11 l isten to thar mindless
drivel without moving 0 11 to

something more interesting 
lik e the tnternet ? l ohn, /' \ '1'

been asking the readers f or
vears 10 write about allY nell'
equipment ,IIl'y "'(' bought, hop
ing .I'OIl1eOl/e 11'0 /(,,1 come up
(I'jl11 something interesting I
could print, 1'1'(' gOftell zero re

.I1w IHe . I'm encouraged that
I U /1/u lire ftllk ill~ about 101ll1l

tot'S . I'll ill Ka /lXf.'.~ anti chip
IlI/lIIk s • .• U (J\"II(' .

COIiHIll/cd on p age 86

Josep h T, Gabus AB5RE .
While searc hing hack issues of
73 Amateur Nadio Today for a
good F iel d Da y an ten n a fo r
QRP o pe ra ti o n. J fo un d M r.
Ttlburg's arti cl e, " Half Sq uare
DX Antenna." May l()~n . and
began to gather mate ria ls fo r a
2()-me te r half-square CW an
tenna . I fo und a spoor of plas
ric-cov ered AWG- I.t w ire , hut
no t AWG- 16. and nut having a
junk box full o f pa rts, e tc . I

bought a plastic cutting hoard.
about th ree -eig hths inch th ick.
a nd c ut and drilled the ho les for
the wi re and coax ial cable. Us
in g the formula for the smaller
wire . for 14 .040 r-.H1 1, I fou nd
that my wire leng ths were a bit
sho rt, si nce the reso nant fre 
q ue ncy appe ared 10 he about
1..1.090 MH / . hu t th e S W R
hridge indi cated a I : I reading
a ll Ihe way down to 14 .000
~1 Hz . W ith the antenna s up
ported al 20 feet. hy two two
a nd - th rec -q uart e r- ine h PVC
masts , I hoo ked up my ~1 FJ

<)020 fo ur-watt transce iver and
gave il a tr y a few wee ks hefo re
Fiel d Da y. I wa s p le a sed 10

mak e abo ut 10 co n tac ts, i n
lIla ny d irect iolls. On Fiel d Day.
I sci up m y 20-fnnt high PVC
m a s ts in a :"-5 ali gn m e llt
Ilh ink ing I haJ lhe m ea st- lo 
west). theoret ically fa"ori ng the
north and south. l lengthencd the
ho ri Lo nta l a llle n n a e le me n t
about two inche s, and hrought
the reso nant frequcnc y down to

a ham maga zine . Wayne. you
had a lot more se nse w hen you

were poo r.
Go ahead. Wayne, your turn.

Take your best shot. Tell us how
all o f these to pics are real ly ham

radi o . This o ught to be good!
So rcud the re.~ 1 of the ma~(/'

-ine.Lts all ham mdio . Lncnicc
thcu \"(//1 didn't have one .~illxle

positive suggcstion, lr!lic!I
d Ot'SI/ '1 sUI'J1 ri.H· II//' , John, 1'1"('

beentrying III promote (/IIW/('lIr

radio (1\ a communications 11/(' ·

dunn [or 1I1I11o.~f 50 years and,

from IrJWI you write, there lin'
some hams II'1W lire actuattv
/ls ill~ itfor that, IVhich YOII de
crv, Does" 't O1.)'thing bill ham
radio interest nm ? My editori-. .
01J have atwuvs been about (Illy'

thinx I think III(' readers (fill he
i11/rrrs ' I'll ill ,They \(";'1"1' like that

when I firststarted with Am a
te ur Radi o Frontiers , and then
when I II 'lU the editor ofeQfor
fir e years , und i ll 7 .1 since I
started it 38 years axo . For tI

couple 0f)·c't1f} . when the maga
::.i11e InH being published by
I DG, there Il't.,e 110 \\'2N5D/ /

editorials. and the magazine's
circulation dropped 10 ha lf.
101m , I watch I II I' reader rep I.\'
cards lind note tlun Illy editors 
ats almost lIhl'll.n get a top \'ote ,
Rut 0 1/1' more Ih il/X : The Itohhy
h as changed since 11'1' go t
started in if - tnt: ill the 1930.1 ,

and von, presumablv, in thc'
19-10.L Befo re transistors and
IC.~ 11 ·1' could bl/ i /(/ our 011" 11
stllff. There were IIIII/dred} of
paru hOlue.~ al/(I (/lmo,H II Iholl
.w nd ham .~ tOf('S. \\-e bllilt 1I ,~iIlX

tIIb e ,~ 0 11 a metal c/W H i.\ ,

//IOW lll'll o l/ 19-illcll steel p C//I 

els f rom Hud . I had shelres (If
Fe ,~ i .1 Iors, ('(/I/(/c i tol'S , 1'(/ r iahll' ,\.,
.l'll' itchC,I', II/bl' sockets. IlIhe.\",
I/H·II'I" .~ , lI lIl l .1'0 011 . And lI'!lc'lI

Hlm t'lhil1g well f lITOl/X . th t'
el/llipmel/f 11'1'111 Ol/to the work
bench al/(I 1fiwtl it . I Iwd (1 llIbe

le ster. oscilloscope. VD.\Is , II

_~igllal trtlCer,lIIlllio lIlIti RF gen
erators . tlnd JO 01/. Ami I knt'll'
11011" to lise 'em. N flII' , when my
H T goes .Hmr, Idlll t alii I going
10 do? Thc' same a.~ Will . }oll/!
- 1'//1 Roill~ /(1 _~e lld il to Ih l '

faclory , So lI'hal do you !HIIl IIll

Way Ill' , you write ...01111,' pretty
in teres tin g ed itori als . And then
there aTC the other lime s. The
J uly issue was the worst. Maybe
thi s wi ll bring you holl.: " do wn
ttl Earth. Wayne. 73 M a!>: {/:,i lle

is an amateur radio publication.
You re m e m be r h a m nullo.
Wayne. rill sure thai mo." hams
don', give a hoot that you read
V i/hat . Nor do the-y' care that
you arc a strong supporter of
pa per clip ... and d isdai n th e
dreaded staple. Then yo u run olT
OIl the mouth about your heroes
l-lc ischmaun and Pons and the ir
funt axy. co ld fusio n . Do yo u
thin k we hams rea lly I;<ITC to
read abou t the au nbu tcs o f
drinking 12 glasses of water a
d ay in a ham magazine? O r that
we arc enthralled at reading tu
(uriah on the dark inner wor k
in gs of th e pharmace ut ica l
ind ustry. or the marvelous a nd
grundlo sc so lut io n tha t yo u
originated fo r the Soc ia l Secu
rity "problem?" Do yo u really
th ink that hams arc Interested in
re ad in g i n a ha m mag u z fn c
about Nost radamus. your views
o n n utrition . Asian econo m y. or

J ohn Lawson \\'3ZC. For::!5 the fad that you were intimately
years I was a regular on ou r 10- i nvol ved with th e hig h- IQ
cal repl'ater here in .1- land . That Me nsa group? Mayne that e x-
h.. unlil a couple of years ago. plains why you seem to ha\'c
No.... I mrely get on. All I hear lo st your grJ.sp o n ham radio.
is talk ahout rain gauge:-.. tomato Th"ll thcre are comments n n £1
plants. chi rmunks. theaurihu tes Niiw. An ta rc tic ro c h . and
o f \' a r ious h rand :-. of po ta to child ren's suicide.
chips. hO\'" a tl"lluhlcd rig needs I left tlK' CO llI' l it' xran' ti ll
a good sllloking to gl' t it ....,ork- last. J understand ho w imJl0l1all t
ing again, and. the mosl dislurh- it is to mainlain harmony in a
ing, hllW it doe sn ' t maller ho w lllarriagl' . Bu t give us .1 hreaL
it works or why it works. j ust You r wife 's d isscrl:lt ion on ho w
lhat it dne s work . This isn't ham the world 's popu lmion Wil" de-
radio. It's so met hing e lse. 011 eei\"Cd on ~1oon landi ngs h)
wel l. the re al way:-. \\ :1:-. 73 NASA! You. a former memlx'r
;\[ax{/:ille . Unti l " Ne,'e r Say of Mensa, writing a long ha-
Die" in the July is:-.ue . rangue un ho w your wife di s-

I han~ heen a rc gul ar suh- covered that NASA nc ver sent
sl' ri he r to 73 for thl' las t 15 anyhody 10 the Moo n '! A ll of
years, and a sporadic suh..crihc r these ttlpics arc in tere ..t ing and
lx'forc that for a.. long a.. 73 has im porta nl. But il is NOT ha m
hee ll around . O IKC in a while. radio , and 73 is supposed 10 be
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12/24 Hour LCD aocks

High Pass TVl Filter
""_~1~ "! r MFl-71 I

1 =_0. ~- 119"
Don' t let harsh TVI ruin you r

DXing and your wife's favorite soap
opera ! Keep peace with your family
and neighbors.

l\l FJ's exclusive
Shir;ldBreakerT

'" high pass fi lter
effectively suppresses annoying
T V!! Wi pe out TVI caused by
broadcast. commercial, two-way.
amateu r and CB radios operating
below 30 MHz. Use between cablel
antenna and TVNC R. Por 75 ohm
cable or 300 ohm tw in lead.

FreeMFJ Catalog
Nearest Dealer . • • 8fXM47·/ 800

Use your rig's !2 VDC power
supply to power two HFN HF rigs and
s ix or more accessories with this MFJ
hi1:h current multiple DC outlet.

2 pairs of30 amp 5-way binding
posts separately fused for rigs. 6
switched, fused pairs for accessories.
DC voltmeter, "o n" LED. RF bypas
sed.c fl. of 8 guage power cable.
1 2 1hx2~/4x2 1h inches.
MFJ-1l16, $44.95. 8 DC outlets, volt
meier, on/off switch. RF bypass. fuse.
MFJ-tlI2, $29.95. 6 DC outlets.

MFJ W9lNN Balun Box

lit
" ':~~; .MFJ coax,Antenna•.~~itches .
- Lets you use '39'1 '2195 : .: '59'11 _

coax from your ~FJ. 1 701 _ " _ ,,'"'_ __ _ MFJ-1702B.: '.-.•<MFH 704 '
antenna tuner [ 0 the MFJ-91 2 Select any ofsevcralllntcnnas fromyour pperatmg desk with these MFJ
mounted outside your ham shack. -coax switches. t hey feature mounting holes and surcmaricgroundlng of
The MFJ-912 converts the d tcrrnt I a - "NM --- w,.. ·.J'!n dinonal .....unbalanced coax to a balanced unuso terrnma s. ne year. _0 _utter _",I,: uncon mona warranty,

MFJ·1701, $39.95. 6 position antenna switch. $Q-239 connectors.
transmission line (ladder line). 50-75 Ohm loads; 2 KW PEP, I KW CW,.lOx3xl lh inches: DC-60 MHz.
Provides same function as an MFJ.17028, $21.95. 2 positions plus new C erirer Ground, 2.5 KWPEP,
internal balun except it is loc ated I KW CW" Insert ion loss below.z dB. SO dB isolation at 450M Hz. 50
away from tuner. Gian t 2 core bal un Ohm. 3x2x2 inches'. Ml<'j ~1702RN, ~31.95,NcConne<:tors , DC~I~ I GH/-.
wound with Tefion® wire connected MFJ.1704. $59.95. 4 position cavity switch with lighning'surge
to high voltage ceramic feedthru protection, Center ground~2~5 KWPEP, IKW CW>SOdR isolation at 500
insulators. Handles full legal power YJlk , 50 Ohm. 61/4x4 lJ4.li I I/4incheS., MFJ.17MN,S69.95,:N:connedors.
with ease. 3 1/4X2 1/4X7 inc hes, All have M FJ's famous "NoMatter What™'' '1 yearunconditi()nalwarranty.

IIIFJ Artificial RF Ground MFJ Comp.acfSpeaker Mics
o1FJ~93 1 ~IFj's comp act speaker mles have first- rate electret mic element and
' 7 9 '" full size speaker gives superb a,udio on.transmit and CO MPACTS' J951 rr~g

C reates receive. Earp~one Ja~k , PIT, light-weight retract~bl e MFl -284 or . 1 - "-,, , '. Ii'
if l RF cord. Gray , 1/4x2x3m, M FJ-284 fits leom, Yaesu, MFl-286 • 5249'MFI 2

,01 IC
d
" h limi d RF Radio Shack and Standard. l'tl FJ·286 fits Kenwood. 5199' 19

91
MF1- 108B - II

'roun tate um nates or re uces W J Mi IS k Mi :\lFJ - 108B dual clock has sepa-
lot spots. Rpfeedhack. TVIIRF! . weak "... n . pea er . CS ra te UTC and local time displays.
ignals caused by poor RF grounding. I\11< J ~mull niles give excellent audIO. rro~ Hu ge 5/8 inch LCD digits are easy-to

Greatly improves your signal if e lectret m!c element and speaker. H~s swiveling lapel -see. Brushed aluminum frame,
-ou're using a ra ndom wire or longwi re ~pock~t clip, fTT button With transmn ~ED. ea!yh~n~ :\IFJ-1 12 shows hour/minute!
ntenna with an ineffective ground, Jack. lightweight retrac t.able co~d. IA ~'al lab le with L second, day. month, date, year at any

Elect.rica lly plac es ~ far awar RF or regular connector. Tlnl 2x I /.x 14lnches.. MI:'II15: M .283, QTH on world map. 12 or 24 hour
.round directly at your n g by tuning <;lrde r MFJ-2851285 . for Icom, Yaesu. Alinco, ~Fl-285, MFl-285L. display. Dayli ght sav ing time feature.
nnreactance of connecting wire. Radio ShaC,""FnJd2Sg"3n,dard; .MFJ-28~/287L for MFl-285W. MFl -287 VHF SWR/WaH•••eter2 0 Metercw transceiver Kenwood; I . - or split plug Almco; and or MFl-287L

MFJ-285W for IC-W2A. 51991 MFl-812B ~ __
m -9020 - Dry Dum Loads for HFIYHF/UHF '29" ._ " Q
' 18~s my Covers .• •
, M FJ has a fu ll line ofdumrny loads to sui t your needs. Use for tuning 2 Meters and 220 MHz. 30 and 300

T hrow thi s to reduce needless (and illegal) ~2? Watt scales. Relative field stre ngth
;ny MFJ 20 Meter QRM and save your finals . . ~ 4 H
:W Transceiver in a corner of your M FJ-260C, $29.95, VHF/HF. .. ~ 1-250 M Hz . 5WR above I M z.

q 41hx21/4X3 in.
«iefcase and enjoy DXing and Ai r cooled. non-induct ive 50 ohm •
agch ewing whe rever you go. You get resistor. 50-239 connector. 300 '2991~FJ_26OC 55 MFl-264 Code Practice Oscilla tor
high performance superhet receiver, Watts for 30 seconds, derating ~ _ MFl -557
rystal filter, RIT, AG C, vernier tuning, curve. SWR less than 1.3:1 to 30 MHz, 1.5: I to 650 MHz. 2 lhx2 1hx7 in. -..-. 12;491

idetone, speaker. up to 5 watts output, MFJ-260CN, $34.95, N connectors . MFJ-557 Deluxe Code Practice
emi/fu ll break-in, much more . Free I\U 'j-264. $59.95. Versatile UHFNHFIHF 1.5 KW load, Low $WR Oscillator has a Morse key and
aanual. Sec free MFJ catalog for 40. to 650 MHz, usable to 750 MlIz. 100 warwtu minutes. 15(X) watts/ lO oscillator unit mounted together on a
0, 17. 15 Meter versions, keyer, audio seconds. SWR is 1.1 : I to 30 MHz. below 1.3:I to 650 MHz. 3x3x7 in. heavy steel base so it stays put on your
ilter, power pack, tuner, antennas. MFJ·264N, $69.95, N connector. MFJ-5803, $4.95, l ft. coax/ PL-259. table. Portable. 9-volt battery or I I0

SuperAcfiveAnte...... MFJ Low Pass Filter MFJlambic Paddles VAC withMFJ-1305. $12.95.
'World Radio TV Handbook" says Sup press MFl-704 l\I FJ Deluxe Iambic Earphone jack.tone and volume
tlFJ-l024 is a "first rate easy-to- operate T VI RFI '3991 Paddles feature a full MFl -564 controls, speaker. Adjustable key.
ctive,antenna..:quiet...exc~llent dynamic lelephon~ and ra~ge of 54 9

91
Sturdy. 8 lhx2lf4X3V4 in.

ange...good gam... low noise...broa~ " other interference by ~dJustments MFJ Multiple DC Outlet
requency C?verage ... excellent choice. reducing unwanted harmonics m tension MFl-11 18
, Mount It outdo~rs awa~ from el,e~- going to your antenna. 9 poles, and ~ontact '6~'

rica! no~se for maximu m Signal, rmm- MFJ's exclusive Teflon!!l Die lect ric spacms. .
nurn norse. Covers 50 KH~ - 30 M Hz . Technotogv" capacitors, hi-Q self-adj ust ing r- _ -"

Receives strong, clear Signals fro m inductors, ground plane shielding. nylon and ~teel needle bearings,
all over the world. 20 dB RF tight cabinet ~Ives excellent contact pol.nts that ~1!!10st neve:r
attenuatc r, gain control, TV U RFI protec tion . Full legal need cleaning, pr~clslOn machined
ON LED , Switch two po.....er 1.8-30 MHz. Mounting fra me and non-skid feet on he:avy
receivers and aux. or act ive tabs. M FJ -702, $24.95. 200 Watts chrome base. For all electronic CW
antenna. 6x3x5 in. Remote Low Pass TVI filter. 1.5-30 MIIz. keyers.

;:::;.....,..has 54 inch whir, 50 ft. Full ColorFAX MFJlBencher Kever
~~c ~~~~~ ~Agwith Use your MFl-1214PC The best of all CW worlds --a

. • • MFJ -13 12 $1295 computer and 514991 comr act MFJ Keyer tbat MFl-422C
~ 2~' MF1-1024 . . . transceiver to _ _ fits right on the Bencher 513491
• Needle 5WR Meter receive. di splay • Q:-~':'"""' • • ~ Iambic paddle!•ross- and transmit ' , _. .• _ . Iam b ic

MFl -815B hrilliantfull color news photos keying. speed
'6r s and inc redible WeFAX weather (8-50 wpm),
Peak! maps with all 16 gray levels. Also we ight. tone, volume controls.

vercge Cross- receive/transmit RTIY, ASCI I Au tomatic keyer or semi -automatic ,1 year unwnditional Ruarantee ' 30day money bock
Ieed le SWR! and CWo ("bug")/tune mode. RF proof. guarantee (less s/h) on orders from MFJ 'Add sJh
vanmerer. Shows SW R. forward! Anim ate weather maps . 41/~x2s/8X5'h in. MF.~l\IFJ RNTERPRL.fiiES, INC.
eflecred power in 20001500 & 200150 Di splay 10glohal pictures M FJ-42 2CX, $79.95, keyer Missi~s~prSGt:9t1S 39762
tatt ranges. 1.8-60 MHz. simultaneously. Zoom any part of only for mounting on your Bencher /'", ,, ;';'>«~'"I>i'< ""cMn'; c 1'>97MF} I ...

M echanical zero. SO-239 picture or ma p. Manager lists or MFJ paddle. •MMN 601 -323-51l69' FAX&Jl-323-MSI ' n::CH 601 -J2l~9

L . 12 VDC 110 ('0(1FAX , f A t ti ·CALL8-4:JOCST,MOI1-!'n·FA.bllmlj@rnl)en1<"J"","" com
~mnec~ors . amp uses or oyer" sta Ions. u oma IC 'Teflo,, $ is " regislered trode"''' rk of DupO/1t" Web Site : http://www.mfjenterprises.com
AC With MFJ- 13l2. $1 2.95, picture capture and save. MFJ. , . the world leader in ham radio accessories!



A Silk Purse • • •

NlJmbfH 10 on your FHdbaclr card

Easy upgrades for Heathkit's 58-104 transceiver.

Paul Blum K9ARF
11 38 Cardinal La ne

Green Bay WI 54313
[the blums@ e xec pc .com]

A
s a radio amateur on a budge t.
I always keep my eyes ope n
fo r bargains-c-cspccially "rc

pairman spccials' t-c-that may come my
way. I came across such a deal when I
was offered the chance to huy Heathkit' s
SR· I04 at a low price. The radio was
in exce llent shape phys ically. hut
needed tender lo ving care to return it
to operation.

The quality of used Heathk it gear is
depende nt Urn" the person who as
sembled it. If that person wasn't
skilled in the art of solde ri ng. it can he
a nightmare. The se ller wa... nice enough
10 let me "look under the hood:" and I
discovered very neal. conscientious
assembly work . Sold!

It wasn ' t long before I dug into the
se rvice manuals and had the rig hac k
in working conditio n. But as I used the
rad io on the air. I noticed some de fi 
ciencies in its performance. The hot
roddcr/homc-brewer in my blood kicked
in. and I se t about to improve things.

Introduced in the mid-se venties. the
SB- IQ..I was Heathkit's first attempt at
a fully so lid-sta te HF rig . They made
some improve me nts along the way.
wh ich resu lted in the SB- I04A . The
" A" vers ion has se veral re fi nements.
10 73 Amateur Radio toasv » August 1998

notably an ent ire ly new receiver front
end board . The "A" front end uses di 
ode do ubly-balanced mixers similar to
those used today. Heath offe red a
rc tro-kit to update original mode ls to
the " A" version. They also offered a
ki t to add crowbar ovc rvoltage pro
tec tio n to the matching station power
supply. Many S8-104 ow ners became
painfully aware of the need for this
protective c irc uit. as I ha ve see n the
factory repa ir st ickers labe led
"cvervoltagcd" inside.

~ Ilcrophone mods

The firs t modification I performed
was to replace the microphone jack on
the front of the radio. The original is
an oddball two-cond uctor connector
which may he difficult to obtain . I re
placed it with a more common fou r
conducto r mic rophone jack , and used
an ex tra cond uctor to provide hias for
a n e lectret mike cartridge (fed through
a 11k resistor to the II -volt supply) .
You can put in any mi ke jack that will
fit. to match whate ver microphones
you have around. The microphone cir
cuit is orig inally designed for high im
pedance microphones. so I improved
the in put to work better wi th a low

impedance mike . Simply replace R1()..l.
on c ircui t Board 8 with a resistor of
approximately 50 k ohms.

l l-volt regulator

The 5B -1 ().l. operate s on 13.X volts
DC , and a mobi le bracket was avai l
able , so one could assume it can he run
mobile . We ll. it can, with two stipula
tion s: I hope you ha ve lo ts o f room in
your car (I don'tl ). and the eng ine had
be tter he do ing something other than
id ling. I attempted to o perate the radi o
on emergency power (a car battery in
my shack) and di scovered it started
going crazy if the voltage got lower
than 11.R volts. Looking deeper into
the problem. the rad io 's regulated volt
age is I I vo lts. The ll -volt regu lator
couldn 't mai ntai n below 11.75 vo lts
input, a nd would upset the biasi ng of
some of the circuits. notab ly the vari
o us osc illators, The pass transistor
couldn't turn on " hard enough" to hold
the voltage steady.

I redesigned the l l -vclt regulator
using a Pcchanncl power ~IOSFET,

which has a ve ry low tum-on resis
tance , On c ircuit Board B, remove the
following components: C203, C226.
C227. D207, R254, R255 , and the



well afte r the AGC starts functio ning .
Remove ZD50 2 and re p lace it with a
pair o f silico n swi tch ing diodes

•
( I N9 14 or similar) in series . The se-
ries-connec ted di odes prov ide a 1.4
volt vo ltage drop. and sho uld he
installed with po larity oppos ite that of
the zener di ode . Adjust R534 on the
top le ft co rner o f Board F to ca librate
thc S-meter. Use e ither a ealihrated
sig na l ge nerato r or o ff-the-air signa ls
to set it to your liking. T his mod ifi ca
tion great ly increases the range of the
meter.

Re0 33 0hm
,~,•

pin 1

s

+13.8v

Cnassis Mounted

IRFDZM
~

IRF~540 1---,
""' , ,

_13.Bv

.."

J90 0hm

510 ohm

,
ea

L _ _ ~.~ l QOohm
trimmer

On board '11"

zetoe

2~Oohm
.001 of

680 ohm AGC " pop"

Fig. I . t t-vou regulator, Heathkit S8 -104 . Aif resistors 114 W, 5% unless specified,

I found another des ig n l1aw I traced
to Board F. When using the rad io in a
norma l d isc ussion with the AGe
sw itc h set to "s low:' the AGe would
"pop" whe n I unkeyed. and this cffcc
tively shut down the recei ver un ti l the
AGC voltage decayed . I would mi ss
the first few words o f rep ly if m y
friend was q uick on his mike . On the
rece iver IF/a udi o hoard (Board F). ca
pac ito r C 535 co ntrols the AGC decay.
r added a fe w parts to ho ld off the
c harg ing of this capacitor momen tarily
when the transmitter unkcys. Ju st add
th ree parts: a 2N3904 transistor. a 15
kO resis tor, and a 15 JlF tantal um ca
pac ito r. I added them dead-h ug fas h
io n along the top edge of the hoard
adjace nt to R544 (refer to Fig. 2 ).

- .

In the process of test ing the SB-l 04,
r had a calibrated signal ge nerato r at
tached to test the recei ver. When I at
te mpted to calibrate the Scmctcr. I
fo und that it had less tha n a 20 dB
range from S 1 to fu ll sca le. I tried
many di ffe re nt ways of correc ting th is,
and fo und the best so lution to he the
simplest. O n the rece iver IF/aud io
hoard (Board F), the Svmctcr circ uit is

fed th rough a zcnc r di ode. ZD502. 4 .7
V. Th is voltage dro p is too m uc h, de 
layi ng the ac tion of the Scmctcr unti l

Svmeter

.-'. :ro" .. - _ . .
L~ .......· ': :-;' ''-c:'5..._~3k''-''''''_c±~=--~-~~----~-.'-'--------" - . - ~

Photo A , Heushkus such as these once ruled the \\'OI'e.L
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"'~C535 I
2.2uF -=-

'"

Q5<.!8

(

Fig. 2. "VI/key " AGe mod, Heathkit SB
104 Board F.

power trans isto r Q2 (mounted o n the
chass is) . The po wer ~OSFET transis 
tor should moun t in the same socket
Q2 was removed from . Be sure to usc
insu lating was hers to preve nt a short to
the chassis. I cons tructed the remain
de r o f the regu lato r circ uitry (Fig. I )
"dead-bug" sty le in place o f the old
circuitry on Board B. The circui t con
sists of an op-amp refere nced to a
regu lated six vol ts driving the po wer
transistor. A lower vol tage on the out
put results in turni ng on the tra nsistor
"harder." The small trimmer potenti 
ometer should he adj us ted for 11 vo lts
o utput. A fter performi ng thi s mod ifi 
catio n. the rad io remains stable do wn
to 11.5 vo lts supplied.



Photo B . A "dead-bug " duster on Boord
F cures AGe "pop " (see FiK. 2).

outside the range of the audio ampli
ti er, so nothing is heard . Because the
AGe is operating, other weak signals
you desire to hear are attenuated. An
other undesired effec t is hearing the
opposite sideband of large signals.

To help correct this prob lem, I pur
chased a higher-performance "Fox
Tango" crystal filter to replace the stock
SSB f Iter. These are available from
Internationa l Radio, phone (54 1) 459
5623. or [http://www.qth.com/INRAD].
T his made some improve ment. but not
nearl y enough. This filte r is the only
narrow band width selective element
in the rece ive r, while most modern
HF rad ios use two se ts of fi lte rs or
more.

An idea came to me as I was clean
ing the workbench and found the re
cently removed Heath crystal fi lter
lying there . Why cou ldn' t I usc two
crystal filters like the mode rn radios'? I
designed a way to add the second fil 
ter. adding a small PET amplifier to
overcome fi lter loss. I also used a relay
to switch it inline or out. T he circuit
perform s so well I never take it offline.

and still hear the weak ones nearby.
Such performance can be measured
with modest equipment : A pair of
ho me-brew oscillators. a hybrid com
biner, step attenuator, and an AC volt
me ter are used to measure receiver
dynamic range (the ARRL Handbook
exp lains the procedures). The SB- I04
I had tested out poorly as to dynamic
range. The radio was equipped with
the optional noise blanker, whic h I dis
covered was a major ca use of this. I
didn't plan to use th is radio mobi le,
and found it ineffective on power line
noise anyway. Simply unplug the card
and rewire the IF pa th to bypass it.

One way of improving a rece iver 's
behavior in the presence of large sig
na ls is to attenuate them. Almost all
current HF transceive rs include an at
tcnuator switch . I added a 20 dB at
tcnua tor and a small 12-volt DPDT
re lay to the underside of the chass is
near the antenna jack (see Fig. 3). Put
the relay inline between the T /R re lay
(or the optiona l RX ante nna switch if
you have one) and pin 24 of Board G.
You can swi tch it with the now-unused
NB switch. Whe n the band is full of
"big guns" (like during a contest) you
can switch in the attcnuator.

One de termi ning factor of dynamic
range is the quality of the filtering in
the rece iver. Without adequa te crys tal
filters, a radio will exhibit "mystery S
meter syndrome" when big signa ls arc
on the band. The 58- 104 has this big
time- the S- meter goes lip, but you
don't hear anything. The nearby loud
signals are ge tti ng through the crystal
filter, operating the AGe. but end up

to I'"' 2.
bOord G

Fig 3. Receive ancnuator. Heathkit 5B-I04.

Receiver mods

In the process of my impro vements,
I picked up a second SB- I04 (in hor
ri ble shape) as a source of parts, cheap.
The frequency display Oil it had a
co uple of segments that we re blank .
The display digits are not LEDs, but a
type of flat vac uum tube display. They
requi re ISO volts DC for operation, so
be care ful when poking around behind
the displ ay! I determined the dis play
driver IC was bad , but could not find a
replacement for the DD700 chip used
by Heathkit. Later I got lucky and a
factory-repai red hoa rd I found had a
more common IC in its place. These
numbers are still curre ntly available :
SN754RON or ECG2028.

The rcmaininu modifications weree

done to improve the rece iver 's poor
performance in the presence of strong
signals. The true measure of a good re
ceiver is that it can handle large signals

pin 1
board F

0126 tum,
6TT37-2

3.395 Mhz 26 turns
v 15 T37-2•

660pF 2K 2K
,

-
Heathkit tap 6 turns

'00 from ground> - sse finer.0 1 -.8v -.13

MPF102

y
pf

°

26 turns
T37 2-

I
I 660

10-
1.0

pin 12
board E

F ig. 4. 5B-1O.JPB secondary IF f ilter.
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Photo C. The receive allenuator goes under the chassis (see Fig. 3) .

N

I
o

10 for $5.00
100 for 545.00

1000 for $400.00

RAT

CAT # GC·125

$16~~Ch

Powerful rare earth
neodymium magnets, Two
magnets glued to a metal
bracket Each magnet is
0.73'" x 0.7" x 0.25" thick,

CAT 1# MAG-37

$1 ~~eh

Neodymium Magnet
Assembly

Microlyte Plus # SEC 12-5
3.52" X 2.75' X 4" high.
DC or solder terminals,

I RED Ultrabright LED I
PAINFULLY BRIGHT RED LED!
2500 to 4000 mcd @ 20 rna.
These 5 mm (T 1 3/4) red LEOs are
significantly br ighter than conventional
LEOs, Great for attention getting
displays thaI can be seen from a

distance. Water clear in ~O~ff"~"~"~,"~" ~~,:..:,

Special Price!
Rechargeable AA Cells

I 12 Volt 5 Ah Battery

CAT 1# LED-42

2 for$1 20

e 0 R

.LL
ILl

I really enjoy operating my SB
I04A, and I have relabeled it the "SB
I04PB" now that 1 have personally
improved it. The radio is easy to work
on, with its modular construc tion. and
they seem to be available for low cos t
at hamfests and Ilea markets. There are
other improveme nts to be made, and
it's an easy radio to experi ment with. I
recommend another article about this
rig by David Palmer W6PHF (QST,
March 1982) for those who want to
experiment further. fa

No more "mystery S-meter syndrome." I
mounted a small piece of circuit board
to the filter, and constructed the ampli
fier and matching circuit right on it
(see Fig. 4). The whole assembly then
mounts to the chassis above the place
the noise hlanker used to he. Run some
small coax (RG-174) down through
the chassis to the IF hoards. The input
to the second filter comes from Board
E pin 12, and the outpu t goes to Board
F pin 1. This modification eliminates
"filter blow-by" completely.

t "

OUR L.OWEST PRICE EVER!
New, nickel-cadmium
rechargeable batteries. ( (( ( m (( fi'n
1.2 volts 600 mAh -- - ~ __\)11

0.56" diameter

X 1.969" long $125
CAT 1# NCB·AA each

11 0 for $11.00 -100 for $100.00

TERMS, NO MINIMUM OflDER. S~ipp"'g and ~aoolif1g It>! the
48 """tinenta l U.S,A $5 ,00 per order. All others ir>clooing AK,
HI. PR t>! canada must paVluI "~iw<ng. All order" OOI"ered
in CALIFORNIA must inducle local "ta le ........ ta •. Quantities

Limited . NO COD. Pr""", 000"""
CALL, WRITE ro nMnge wrthvul r>olice

FAX or E·MAIL

for our FREE
96 Page

CATALOG
Outside the U.S.A.

send $3.00 poslage.

Photo D . A small piece ofcircuit board hosts the second receive filler (see Fig . 4 ).
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Power to the People!
To hams who build th is tuned input network, that is '"

Ronald Lumachi W2CQM
73 Ba y 26th S treet

Brooklyn NY 1121 4-3905
[W2COM@juno.com]

T
hl: sa lvaging and reb uildi ng of
vin tage ampl ifiers by a knowl
cdgcablc and highly motivated

gro up o f radi o amateurs conti nues full

.... team ahead for reasons that remain
best known 10 this SCIcCI home-brew
crowd. Their reasoning is not top sc
crct. nor is it restricted to their eyes
only: however. they arc reluctan t to
broadcast 10 the world what they con
side r 10 be an ongoi ng good deal. It ap
pears they would prefe r 10 enjoy this
perk for as long a.. pu..sihlc. In a sense.
their uuuudc can he conside red a harm

less cons p iracy to lim it the number o f

parti c ipa nts chas ing a finit e number o f
amplifier d i...cards. What they know to
he a solid fact is thai the o lder linear
decks were typicall y overbuilt. and that
to duplicate the quality of the compo
ne nts today remain s el usi ve' e xce pt

in the most o utrageous ly e xpe nsive

co m merc ia l products. They arc eq ually
aware that many early am plifie rs cur

rently available with reasonable prices
have fallen fro m grace eithe r because

they arc conside red old-fashioned. be
cause a minor compone nt may have

been smoked, or because they can' t pro

ducc the super level of power perceived

necessary to compete in the DX pileups.
14 73 Amateur Radio Today • August 1998

Perhaps even more compe lling is the
lure of the newer gene rat io n bel ls-and

whis tles ampl ifi ers w ith their ne ve r

end ing array of fe atures. stra teg ica lly

unveiled over a period of time in orde r

to c reate demand by maki ng the old er

gear appear o bsolete . T hese lincars arc
continually bei ng modified and bundled
tog ether with features that are, in fact. far

in excess of practi cal needs. T his public

re latio ns marketing s tra tegy, coup led
with M adison Avenue-type g litz, ap

pears to he the stro ngest factor in sepa 

rating the amateur from his sa ving s.
It ' s a force that's often difficult to

overcome especially \vhe n vou'rc strus -• • • e

gfing w ith your better j udg ment to

keep your hands out o f your walle t.
Whatever the reasons hams use to

j ust ify the purchase o f new-gene ratio n
amplifie rs is line . I ' ll huy thei r o ld rigs

all day long and do whatliulc has to he
done to bring them up to speed . It' s a

money-in-the-bank p roject eve n if you

p lan o nly to com ple te the mods and
then peddle the upg raded am p for a

profit. :\0 o ne can fau lt you for turning
a huck because you made a good deal.

Man )' hams, in order to so fte n the

st icker sho c k of p urchasing a new
amp lifier. wil l re legate older rigs to

pasture at att ractive prices, Perfe ctly
serviceable amps arc bei ng cast as ide

and so ld at sUJler bargain le vels .
Here's where the eugfc-cycd home

brewer m akes o ut like a bandit .
In order to learn what these ast ute

hams already know. an d to in vol ve
yourse lf in a fu n proj ect . take a look at
the many art icle s describing tube ret
rofit proj ects. Power supply and RF
deck upgrad ing arc comr nonpluce.
and we ll-writte n treatises featuri ng

Svctlana'" a nd Eirnac" tuhcs arc yours
for the asking from these so urces. To

catch up, sim ply follo w the step-by
s tep cons truc tio n di recti ons of the tube
manu fac turers. Be fore you know it
yo u' ll he on the ai r with a b ig g un sig

nal wi th that hom-again ug ly-duckling

amplifier that nobody wanted-at
minima l cos t!

So what's the problem'!

Many ci rca 1960-1 9S0 amplifier
manufacturers d id nut include a tuned

inp ut ci rc uit in the typical grounded
grid amplifier. Perhaps the thinking
was that the losses were an acceptable

tradeoff in light of the ma nufa cturing
cos ts and space require ments for thi s
accessory ite m. The manu fac turers



,

."""r
,

space that's o ften not avail able in the
typica l amplifier deck refurbishing

--

The problem is that retrofit ci rc uits
ami components take up valuable

Photo B . A "ie ll" of the far side of the 11I11('d input module . .Sections one {//ul.!i l'(' of the air
variable han' ben! wired penuanenttv into the circuit, The wires reaching 0 111 to sections
Ill'o through fil/fr terminate at the rotary switch and I/(/I'e the capahilitv of switching
those sectiol/s in and 0/11 of the circuit (/ ,~ needed, The 50-239 is positioned on the rear
wall , A short length of 5RU cOllnecl.f this filling to one side of the " 1''' adapter OIl the
amplifier R F input,

Photo C. All aerial view of the compollems mounted within the metal enclosure, NOlI'
"(III' the lise of the standoffs provided space 10 mOll/II the three-position rotary switch,
Tile 10. / 5, lind 40 III taps are visible from this perspective , The 20 m 1lI1' is soldered to

the bottom I'm/ of the coil and 1/01 clearly SUIl . NOll' that all Lengths of 5HU have been
grounded at hotli ends with the copper braiding .
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were aware of the need for the marc h
ing input c ircuit. hUI they knew tha t
ma ny car ly tra nsmitters had provi 
sions to tune for a n a nte nna mismatch.
The majority of exci ters had power
to spare in order to dri ve the glow
in-the-dark fi nal s at less than ideal
cond itions .

Obviously, times have changed ! Lin
ear amp lifier power levels arc up. tube
amplifi cat ion factors arc out of sight.
and excessive grid current. especia lly
in the newe r generation ceramic tubes.
is critical and unfo rgiving. More im
portent. e xciter/amplifier matching must
he more precise wit h the new-ge nera
tion so lid state transce iver. These d ig r
tal-readout engineering gems have been
programmed to reduce power auto
rnatically o r will simply shut dow n
whe n the impedance val ues arc not 10
their liki ng .

Co nsequently, to get the best signal
you can on the air. the tuned input c ir
cui t is no longer a luxury. The general
feeling among amplifier desig ners is
that the input circu it is a m ust. I
haven ' t re ad a single amplifie r con
struction or retrofi t art icle that doesn' t
s trongly recomme nd a tu ned input cir
c u it to e nsure that the exciter sig na l
li nearity is preserved a nd max imum
o utput is ac hieved from the new-gen
eration. very expensive. lega l-limit-plus
amplifie r tubes.

Photo A . A riell' of the tuned inpin module
resting comfortably 1II111' (I three-hole 8 /3
B&U' LPA· ! amplifier deck cranking o/lr
/ 000 + 11"(111.1' ;"'0 the (11111'1/1/0 . O UIP III h'I ,~

bern substantially ;lIIpTOI'('d with the illflul
module installed. All photos by author.



Ph oto D. Close-wind a -40-;11<'11 ,,"I/g,h of
#10 solid ('OPPI'/" 11';1"1 ' 0 /1 a 1-1/2-;I11"h OD
f orm . I used atailpiece [rom a kircl1e/l\ ;llk
drain line thut measured exactlv 10 si:e ,
Tire l(lck;l1~ " lien svvured 0111' end during
the winding I " ()(Y \\ .

1'11010 E. V I/coil 11/1' wire evenlv 10 a

It'"glh of 1-112 inches . Cut oJ! {/II\' exce.u
fellgTh bill make certain I" leave ('lIol/gh 10

attach solder tugs, Ir migtu be easier at his
point 10 I'r('flllre the wire fo r soldering by
bll rl1 i,~hing the areas 10 be flipped, KN'f) in
mind tliat a ll tups arl' counted from the
grounded end,
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Photo G. All overview of me pans lavout.

Onlv 0 "1' 1'0/1' of tile porcelain j llll" box
bandswitcn /.I being used (Molner
# IO YX025 ). Note tluu the for end of the
coil is ,fII/' lw r ted bv l ilt' .I' llIu do]f insulator.
The rotary selector ,n l'ift1, adds or sub

tracts capacitance and i.f III'.Hetl infront of
,III' air variable. Two porcelain spacers
wer(' used 101/101'(' the air variable back 10
allow room fo r tile switch 1II0I1IIti1l8 . All
coiltans art' measured from the grounded
end, T he co il g roUl/(lillg I IIX is 1II1I11II1l'lf a

short d is ICII/ C(' f rom fire buck oI the

handswitcti.

turns ( IS 111) . 2·112 turns (20 111) . and
.l · 112 tu rns (40 m ) from the grounded
e nd of the co il to the bandswitcb using
# I.l- 16 AWG so lid co pper wire,

Remember that the fu ll coil le ngth
wi ll tunc SO m, so ru n a wire from the
sta ndoff to the li fth position on the
switch (sec Photo G). Two air variable
sections were parallel ed and perma
ne ntly wired into the ci rcuit (sec FiR.
I ). I used a small ro tan' shortina. -
switch to move addit ional capacita nce
into the circuit as needed. If you pre
fer, replace the rotary switc h with

Photo F, A ("/fJ ,\(;'+/II' II! the coil tapped f or
w-xo III operauon, Noll' tbnt the 58V
brait! from I he bands II 'i {( ,,, is securetv

grounded CII the coilend, The 80 III tap is
taken off the porcelain ,~ llmdoff to the right
and soldered /(J position five 0 11 the
bandswitch,

The chicken or the cg~'!

The circuit requires no power
source, nor doe s it demand any e xten
sive modificati ons to the exc ite r or RF
deck. If that sounds like a good dea l to
you, check out the project detai ls he
low. Then build it up, holt it o n, a nd
broadcast away-with a sig na l that
will do you proud. The components
are eas y to locate. the cost is minimal.
the construc tion is straightforward .
•tnd the resu lts are wo rth it.

It pro babl y makes better se nse to
locate the co m pone nts prior to pur
c hasing the enclosure . There arc no
advantages to an o verly large cabinet.
so select a size that ullov..-s you to in
sta ll the components in an orde rly
manner in the sma lles t space possible.

My enclosure measured 3· 1/ 16
inches by 8- I /.l inches by 6-1/8 inches
(Rad io S hack #270· 27.l) and was suf
fi cieruly large to ease the point-to
po int wiring (see Photo C ). Ideally,
youll nccd a broadcast-type fi ve-section
air variab le totaling about 2S(X) pf-. (A
three-sec tion with additiona l cupnci 
ranee eraftcd on w·ill work OK-An--rique Radio Supply #CV26·U Locate
an SPST (nonshorting) porcelain hand
sw itch a nd an SP3T (short ing ) switch
(Radi o S hack #27S-138S) to mo ve
ca pac ita nce in a nd out o f the circ uit
(depe nd ing nil the band se lected ).

Lay out the parts and dri11 shaft
holes to secure these components to
the front panel. Do n ' t forget to ho lt the
air variable to the base of the e nclosure
at se veral points for a good ground re
tu rn. Using a 40-im:h length of # 10
AWG so li d copper wi re, wind a si x
turn coil on a 1· 1I2·i llch OD form (see
Eimo c Am(lteur Service Newsletter
#AS- IO. re print o f QST article dated
July. 1963 ). A short length of 1· 11'+
inch brass. iron, or PVC pipe, or a
cl oset rod w ill do. Trim off any excess
wire and stre tch it out evenly to a
length of 1- 1/2 inches.

Ensu re a n even spacing betwee n
turns (sec Photo E). Solder ground
lugs o n eac h e nd of the co il. Ground
the coil end closest to the bandswitch.
Use a porce lai n sta ndo ff 10 secure the
far end o f the co il (sec Photo F). Tap
the coil at 1-1 /4 turns ( 10 m ). 1-7/S

project. Even if you were able to shoe
horn in the compo nents. link ing the
bandswitching wi th the inpu t controls
is generally impossible 10 accompli sh
without a major re bui ld and exte nsive
front pane l drilling .

I faced the problem when dealing
with a B& W LPA-I am plifier rehuild
(three 8Lh and vacu um relays). Fortu
nately. I managed to o verco me the Ji
lem ma with a simple tuned input
project (sec Photo ,\ ) thai appears to
offe r the best of all worlds. All the
components of the matching network
were mounted outboard in a self-con
tained enc losure I could move from
ampl ifier to am plifier w ith no in ternal
modi fi ca tions. A coaxial 'T' adapter
and an addi tional short lengt h of SSU
cable were all that was needed for the
hookup.

c- ,
I w..,. ·- .,



coax ial "1''' adapter (RS #278- J98) to
the RF input on the rear of the ampli
fie r deck, Run a short length of cable
from the exciter to one leg of the 'T'
and a second length of cable from this
fitting to the input tune module . Set up
your eq uipment (including bandswitch
positions) and tune all the controls
plus the air variable on the input mod
ule for maximum wattmeter output.

That's about it, except for an experi
ment you might find interesting. Tune
for maximum amplifier output without
the module in the c ircuit, and then re
peat the process with the unit installed.
You 'll know immediate ly if the addi
tional input tune device was worth
your expendi ture of time. Don ' t hesi
tate to let me know how you made out.

Antique Electronic Supply
6221 S. Maple Avenue
Tempe AZ 85283
(800) 706-6789

Mouser Electronics
2401 Highway 287 N.
Mansfield TX 76063-4827
(800) 346-6873

Sources of supply

52

What's next?

enclosure and complete the remainder
of the wiring with 58U cable. Make
certain to ground both ends of the
coax. To ensure a zero resistance con
nection between the input circuit en
closure and the RF deck, use a short
length of copper braid between the cir
cuits of both metal cabine ts.

There 's not much left to do except
to install the input device . Connect a

COAX,.
ADAPTER~---------------------'

,.... I........ I
II], I1 1

1 1
1 10 1

1 1

20 Ll I
40 I

LINEAR
AMPLIFIER

EXCITER
OUTPUT

three individual SPST/SPDT toggles
(RS #275-322) to accomplish the same
result.

Before soldering, it may be a good
idea to grid-dip the tuned circuits for
resonance in order to ballpark control
se ttings . Make certain to record the
number of switches (controlling ca
pacitance) in the ci rcui t as well as
the position of the variable capacitor
knob for each band. Install an SO-239
coaxial connec tor to the rear of the

Rack Shelves

Aack Equipment

Antenna Grounding Kits

Tower Mounted Box Kits

Dipole Hangers

Other Enclosures

CIRCLE 222 ON READER SERVICE CARD

Chassis Kits

cabinet Kits

Assembled cabinets

Slope Box Kits

UHF & VHF Antenna

Power Divider Kits

YAESU
FT.100

Field Commander
~ u.uc ~ Ch.ck 0 .. ' Ou r Sp«;al,: We' .. On T h. Web.

""', "''' H'" "m, '" ,""-~, A ll .....'c... FO. """""

ROSSDlSTRiBlJIlNG. 7H.S"t<SIreeI, Imtoo, ID SJ16J
, F ~T...-Fri.l.o'''lM-'',.CIo:»<d_' &s...

Small sheets Aluminum and Brass
UHF I VHF Anlenna Parts

z;'~~dd# ~

CIRCLE 254 ON READER SERVICE CARD

Charles Bye,s K3 1WK
5120 Harmooy Grove Road ' Dover. PA 17315

Phone 717·292·4901
Between 6PM and9,3QPM EST. EVes

E-ma~: k3iwk" he nt net W&b;www her<!.""1!I>ye<sd'lassislOl.

I

TUNED
INPUT

MODULE
ENCLOSURE

SlB

SlC

SlAC
-, --,,,,,,,

I
,,
---

~---------------------~

Fig. 1. Tuned input module enclosure . Cl : 5-section air variable , Ll : 6 turns of#10 wire
1·112 inches long ( wound on 1-112-inch OD form) . rapped from ground end at 1-114 .
1-718, 2-112. 4-118, and 6 turns , SI : SP3T (shorting) , S2: SP5T (nonshornng],
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Secrets of Deviant Behavior
Measuring FM deviation need n01 be a mystery.

Hugh Wells W6WTU
41 1 18th Street

Manhattan Beach CA 90266-4025

F
or the average ham using FM
eq uipment. deviat ion is j us t an
other mystery of comm unica

tions. A lthough ins truments that mea
sure deviatio n arc available in repair
shops, they arc not readi ly available to
the majority o f ham o perators. No ne
the less, mak ing deviation measure
mcnr s is within the reac h o r a ha m who
has access to an FM rad io or scanner,

Meas uring the de viation of a n FM
transmitte r is simply a matter of deter
mi ning how far the RF carrier shifts
during modulation peaks and display
ing the results. There have been many
techniques or methods developed for
measuring deviat ion. Perhaps the three
simplest methods lISC:

1) A narrow bandwidt h spec tru m
analyzer:

2) A narrow passband CW o r SSB
recei ver:

FiX, J, Connecting a deviat ion indicator to
a receiver's FM defector,

18 73 Amateur Radio Today · August 1998

3) An oscilloscope attached 10 the
DC output of a receiver ' s FM detector.

Each o f the pieces o f gear me nt ioned
above req uires a calibration technique
to m ake it effe ctive as a measurement
in strument. But be fore describing the
calibration process, let's discuss briefl y
the th ree m ethods.

I ) A spectru m analyze r having a nar
row passband (narrow d ispersio n) is
capab le o f separating the carrier and
sideband eleme nts in the comp lex sig
nal produced by an FM tran srniuer. O f
concern is the abi lity to separate the
carrier from the sidebands a nd de tect
it. lind to observe when it passes through
a null for a given amo unt of deviat ion.

2) A CW a nd SS B rece iver ha ving a
narro w pa ssband and capable o f tu ning
to the o mput of an FM transm itter can
also be used for detecti ng the carrier
null. As an alterna tive , when the rc
ceiver cannot be tuned to the
tra nsm itter ' s o utput. it may he tuned to
o ne of the transmitter ' s mu ltip lier fre
q uencies- but the deviation measured
will have to be multiplied by the re 
ma ining multi plier factor to obtai n the
actual o utput de viat ion .

To detect the carrier null , allow the
~I carrier to beat against the receiver's
BFO and note the sig nal loss as the

carrier passe s into a null . When using
the aud ib le beat for detecting a carrier
null , you can be eas i ly d istracted by
the mu ltip le beat notes present. Beat
notes produced by the sidebands wi ll
be higher in freq uency and at a rela
tive ly higher amplitude . To red uce the
dis tractio n a nd rem ain focused o n the
carrier as it app roaches a nu ll, it is de
sira ble to se lect an easily ide nti fiable
beat note of, say, 400 Hz. A low pass au
dio fi lter connected into the receiver 's
audio outpu t w ill assist the process by
attenuating the higher fre quency beat
no tes prod uced by the side hands.

3) C onnecting an osc illosc ope to the
DC o utput o f the detector o f an FM re 
cei vcr. as sho wn in Fig , 1. is by far the
easiest me thod to implement for mea 
surement of deviation. The oscilloscope
may be either AC- or DC-co upled to
the detector, but the DC-coupled scope
is easier to ca librate (as wi ll be dis
cussed in a mo ment) . The scope d isplays
the instantaneous carrier devi ation o f the
uunsmiuer. With the trace centered on
the scree n, th e vertical deflec tion from
center can he calibrated in de vi ation .
The horizonta l sweep rate and width o f
the scope is adjusted for com fo rtab le
viewing as only the vertical component
is of concern.
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Car r ier null calibration technique

Calibration of the scope can be per
fanned by two methods. For both the
AC- and DC-coupled scope, the carrier
null technique may be used to estab
lish scale calibration points for various
deviation amounts. Howe ver. when a
DC-coupled scope is connected, the
following calibration method is used.

With the advent o f synthesized ra
dios. dial-up frequency shift calibra
tion became very easy. Ca libra tion is
obtained by setting up a separate syn
thesized transmitter operating on the
same frequency as the receiver to be
cal ibrated and offsetting the transmit
ter (or receiver) by ±5 kHz. Deviation
is indicated by marking off the scope's
screen at +5 kHz and -5 kHz. Assum
ing a linear detection curve, the scale
may be divided down to I kHz or 2
kHz increments. Linearity of the de
tection curve will he obvious by com
paring the + and - o ffset difference in
scale deflection. Nonsymmetrical devia
tion from a transmitter will be readi ly
apparent once the scale is calibrated.

CIRCLE 275 ON REA.D£R SERVICE CARD
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Audio Frequency Values

Deviation 1st null 2nd null
(In kHz) (In Hz) (In Hz)

1 415.8 181.2

2 831.8 382.3

3 1247.4 543.5

4 1663.2 724.6

5 2079.0 905.8

6 2494.8 1086.9

7 2910.6 1268.1

Perhaps the oldest and most used
method, because of its accuracy and
repeatability for determining dcvia
tion, is the carrie r null techn ique. De
tecting the carrier null invol ves
observing when the FM carrier passes
through a null or zero point using ei
ther method I or 2 as described above.
The carrier will predictably pass through

Table 1. Audio frequency values requ ired
to create a specific deviation using either
the firsl or second null.
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ci rcumventi ng the carrie r null calibru
tion tech nique.

Peak-reading AC vol tmeter

Fig. 2. l't'aJ; ' Tl'adifl t< voltmeter usedfor monitoring FAI deviation,

Felt'l '

The c ircuit shown in Fig. 2 will de
tect and d isplay the peak deviat ion o n
a meter. The instantaneous po inter
moveme nt fo llows the modulatio n
with the de viatio n value indicated at
the peak poi nter excursion . Ho we ver. a
more accurate peak can be determined
when the transmiuer is modulated with
a constant amplitude sing le frequency
tone rather than with voice peaks.

To maintain simplicity. the meter
c ircuit was designed to operate from a
sing le polarity voltage source w ith as
few parts as possible. Meter response
linearity was given up as a trade-off
for simplicity. as only the peak devia
tion point is needed. It is interesting to
note that the circui t exhibi ts reason
ab le linearity in the upper 90% of the
sca le.

When voice is rece ived . the meter
wi ll function as a pse udo- Vl.I me ter,
with the poi nter Flying hack and forth .
T he rate o f pointer swi ng is dampened
by the time constant as determi ned by
capaci tor C4 and re sistor R5. The
dam pened swing, howe ver, docs not
dete r ca librat ion from a sing le tone ,
but lines preve nt accurate ca libration
from voice peaks.

Because most FM recei ver detectors
provide more than a one-vo lt output
whe n the IF limiter is saturated. the
voltmeter input sens itivity was consid
ered adeq uate a t approximatel y 500
mY for full -sca le deflection . A pot was
included for sett ing the desi red maxi 
mum deviatio n poi nt o n the sca le. The
input se nsitivity of the ci rcu it is af
fcc tcd by the value of the supply vo lt
age, and regulati on of V 4l is necessary.
Input signal value-c-vohage versus
meter sca le- was plotted fo r various
values of V dol to determi ne the best cir
cu it linearity. A V dol value ranging be
tween 9.7 and 10.2 volts was ideal.
with a I D-V{)!t zener being preferred , A
one-watt zcner was chosen to gain Y dol

..tability,
The voltage detector. which is a fairly

high impedanc e circuit. c o ns is ts o f

Coruinued on poge 78

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

0 ">------.
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Most a ll FM recei vers, including
so me scanne rs. can be utilized to di s
p lay deviati on: it is simply a matter o f
con necting a me tering circui t. as
shown in Fig. 1, to the DC output of
the FM detector ahead of the de-em
phas is network. T he metering circuit
can be a peak-reading AC vo ltmeter o r
an oscilloscope. If the sco pe has a DC
input. the de viation can he determined
simply by offsetting a received carrier
by +5 kHz and mark ing the screen uc
cording ly. For rough calibration and
casual deviation comparisons. the rc
ccivcr with its meter o r scope attached
may be tuned to either .1 ham or com
me rcial repeater. Deviation culibrution
of re peaters is usually performed using
ca librated test equipment and can he
assumed to be close to 5 kH I: .

As a calibration transfer sta ndard . a
DC scope and an FM receiver can he
calibrated bv the ±5 kl-lz off set method
and then used to adjust the devi at ion
of a transmitter to 5 kHI which is be
mg modulated by a si ng le tone. The
calibrated transmitter ca n then be used
to calibrate a peak-reading vol tmete r.

An FI\I receiver used as a deviation
meter

of the first and second null . Generally
speaking. for most ham appl ications,
culibrutin g a sing le deviation poi nt is
usually sufficient. That sing le point
wou ld be the maximum deviation
value desired for that upplicution-c
perhaps 5 kHz.

""'"
01

..
'""

a
TO FM ~I#

emooo-,

Fdev = AI" x Al lat ",til J

The first eq uatio n linds the Ire
quency of deviation when the audio
frequency is known and the second
lind.. the aud io frcqucucy when the de
viation is known. In the equation... the
M value is se lected to march the de
sired nul l. c .g .. lAOS , 5.52. To ..tm
plify things. Tab le I provides a listing
of various aud io frequencies for spc
cific val ues of deviation as a function
20 73 Amateur Radio Today • August, 998
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a null at several modu lation index; (1\11
points such as ~1 = ~ ..u)5 amI5S:! .

Calibration of dev iation involves ap
plying a single "inc wave aud io vo lt
age of known freque ncy to the
transmitter ami increasing the audio
amplitude until the earner reaches a
null. The null is detected as a loss of
heal note in the CW O f SSB receiver.
or as :I carrier loss hy a spectrum ana
lyzer. If the rnodulnting audio frc
quency used is I kHz . the n at the first
nullthe deviatio n would he 2.405 kHI:
and at the second. 5.52 kll z. It is usu 
a lly easie r 10 detec t the first null than
the second when listening to heat
notes.

For calibration purpo...cs. it is prefer
able to iden tify specifi c or whole num
ber deviation points instead of using a
number li ke lA05 " HI.. Therefore.
specific frequencies can he calculated
using the followi ng eq uations:
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Only One Antenna
All about multibands .

Bill Clarke W2BLC
764 Alta-Veer Read
Altamont NY 12009

[W2BLC@ bigfoot.com]

T
he antenna dilemma for ma ny
hams is very rea l. Not everyone
has the physical space or unlim

ited resources to insta ll multiple HF
antennas and towers. It is a lso safe to
say that many ha ms live whe re at least
some restric tions apply to a ntenna
structures- and not every ham W (llIfS

to put up towers and beams and sepa
ra te ante nnas for each hand . The rea
sons may vary from esthetics to
fi nances.

All that a ha m station really requ ires
for communications is an effic ient an
tenna for the chosen handts) of opera
tion and a rig to put a signa l into the
antenna(s). For most HF operators,
this means a n antenna capable of
worki ng all the bands, usuall y 80
through 10 meters . However. the an
tenna can include 160 me ters if the re is
the physical space availab le.

T he stngte-wire m ulli band a nten na
answer

There are several cho ices of single
wire antennas avai lable that will oper
ate on more than nne band. The term
sing le-wire means that only one wire
is used in the an tenna's construction (a
dipole is a single-wire antenna). Each

of the following a nten nas is a we ll-de 
sig ned multiband a ntenna. constructed
of a single-wire element a nte nna.
Some examples can provide gain over
a simple dipole on the higher bands.

Single-wire antennas arc not obtru
sive, are easily insta lled . a nd arc as
close to "sure-fire" as you can gC I.
Cost covers the range from a few do l
lars for a home-brew wire antenna
built with "j unk- box" parts to a litt le
over a hundred dollars for a factory
built trap antenna. The sing le druw
back for using these antennas is the
need for a tuner, particularly on the
lower bands.

An adequate ante nna tuner that is cu
pable of handling the output power of
any modem HF transceiver ca n be pur
c hased new for under Sioo. For ki lo
watt power levels. the prices start at a
little over 5250. My personal favorite
is the MFJ Differential-T tuner, which
is capable of handling my linear am
plifier and any ante nna I have ever
connected to it.

Many of the newer solid state HF
transceivers have built-in antenna tun 
ers that do the antenna matching auto
matica lly. Should you be fortu nate
enough to own such a rig , )'oU only

need to connect the fecdhne fro m a
multiband antenna to work the world .

T he Carolina Windoms

The ori gina l Wi ndom antenna was
designed hy W 8GZ in 1928 as a hal f
wave antenna. off-cen ter fed with a
single wire (th is was BC: before coax ).
'Ioday 's Carolina Windom retains the
ha lf-wave off-center fed primary c le
ment; however, it is now fed with coax
and incorporates a vertical rad iating
eleme nt (whic h is part of the fccdli nc ).
They arc we ll-constructed ante nnas
designed to be insta lled and used for
ma ny years with no further atte ntion.

The Carolina \Vindoms are uvailuble
in three sizes (for various band combi
nat ions):

I. Carolina \Vindom 160 ( 160-10
meters), 252 fee t long .

2. Carolina Windom 80 (80-- 10

meters). 133 feet long .
3. Carol ina Windom n (40- 10

meters ), 66 fee t long.
Insta llation can be either horizontal

or as an inverted vee (sec Fi~, I ).
Due to the half-waveleng th size of

the horizonta l c lement. the Carolina
Windom antenna gi ves gain over a di 
pole on all hands above the primary
73 Amateur Radio rcaev » August 1998 21



fccdlinc

Remotcllalun

Fig , J. G5RV.

notto "ulle

Fig , 4. Trap dipole , hap llI1te/llW length is
II firm/tit' I of the 11I11I1IJl'I" a lid tvpes (~f traps
used and the bonds designedfor.

feedline

A ve ry easy a nte nna to install , thi s
one pro vides gain on ha nds above 80
mete rs and is perfect fur the horne
bre wer. It' s a simple ha lf- wave dipole
(cut for the lowest freque ncy of

planned usc ) fed at the ce nter poi nt
with 450-ohm laddcrfinc. Genera lly,
the antenna is abo ut 135 feet in over
a ll length (sec Fig. 5). The ante nna
can he designed for ..tO meters a nd up
by using a n overa ll length of 67 fee t.

Manv hams are scared away bv the• • •

laddcrlinc. However. there is a very
simple solution to the "luddcrfi nc
problcm't-c-usc a Rcmotcbalun'>' from
The Rad io Works. This device acts as
an interface betwee n laddcrlinc and
coax. al lowing easy a nte nna ca ble
e ntry in to the shack a nd simple tu ner
usage .

T his s imple a ntenna has hcc n a
standa rd for hams all ove r the world.
Like the C aroli na Windom. G5 RV,

102" redratine element

31' ladder line

c _

radiating e lement
~-~- ~~~~

trap

7\lulliband center feed

L

Tra p antennas

Trap multiband antennas have been
around for many years . Due to the
we igh t of the traps used. they tend to
be some what heavier than the wire
only antennas previously mentioned.
Trap-based ante nnas function as dipoles
for eac h hand and provide no gain as the
operating frequency increases.

T he theory of a trap an tenna is the
simple iso lation of the used portion of
the radiati ng ele ment. bused upon fre
quency. from the overa ll anten na . In
other words. each hand 's traps iso late
part of the anten na into a simple dipole
for a sing le band (sec .'ig. 4).

Some trap ante nn as usc a sing le
pai r of traps fo r all -han d coverage .
while o thers use se ve ra l tra ps . All
tra p antennas are physically shorter
tha n a full- size ante nna for a compa
ruble sing le ha nd . It is normal to need
a tuner on the lower hands for fu ll
frequency coverage . Trap an tennas can
be insta lled as horizontal or inverted
vee antennas.

Manufactured trap antennas are
available from SPI-RO Manufactur
ing. Inc . Indi vidua l sets of traps are
available from many ha m radio stores
for those want ing to build the ir own
trap ante nnas.

! used as a matching section. and is ter
minated with a coax feedlinc . The
fccdlinc runs from the matching sec
tion to the transmiuer (any length).
T he antenna must he mou nted 35 or
more fee t above the ground . due to
the laddcrfi ne ma tching sec tion (see
Fig. 3 ).

The G5RV antenna provides gain
over a dipole on all hands above 80
me ters and functions well with the
auto tuners found on many of the
newer HF rigs. It can he install ed as
a horizonta l o r in verted vee ante nna.

Constructed G5RV antennas hv Van
Gorden Engineering arc available
through many amateur radi o equip
ment outlets. The Radio Works a lso
produces a G5RV anten na . As ,:I home

brew project. the G5 RV is a popu lar
ante nna. with pan s readily available
from ham stores and the suppliers
listed at the end of this article .

not IQscal;

vertical
elemen t

-

100 lenaih

tecdlinc

133' radLa(inll. ckmo.'I1t

22' vert ical ekment

feedhne

matchmg unit

12' vertical element

line isolator

vertica l
clement

matchmg unil

line isolator

The G5RV antenna

The G5RV antenna is a small single
wire antenna. fed with coax line. and
only 102 feet from end to end. It wo rks
on the ~m-Io meter bands . T he an
tenna is cc ntcrfcd with a 3 l-foot sec
tion or 450-oh m laddcrfinc . which IS

Fig. J. Carolina Windolll . All[igures lIor ro
scale.

design hand. The primary design hand
is the lowest operating band H O. SO. or
160 meters), The ante nna should he
mounted 30 or more feet above the
ground.

An offshoot of the Carolina Windom
is the Carol ina beam. .... hic h is essen
tially a bent version of a Carolina
Windom tak ing only 82 fee t of hori
zonta l space for insta llat ion, The Caro
lina beam IS designed for improved
performance in the OX hands. but per
forms well on the 80 and ~O meter
hands (sec Fig. 2).

Carolina series antennas arc available
from The Radio Works.

Fig , 1. Carolinabeam,
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135' radiating element

ladder line
(any length)

Remoteg afun

An Stl-mcter version would he 3..0
feet long overall . with the laddcrline
29.5 feet long before the 4 : I ba lun. A
40-meter ve rsion would be 17 1 feet
and 1..1-. 7 feet. respectively, There is no
reason that laddcrline cou ld not be used
from the feed point to the shack. as with
the muhiband centcrfcd antenna.

The double ex tended zc pp can he in
sta lled horizonta lly or as a n inverted
vee.

half wave length radiatmg element

ladder line
(see text]

shack end of th.. feedl;.....
(see texu

Endfed zepp Fig. 7. Endfed :c'PfJ "

feedlinc

Fig . 5. M /lI! immd dipole.

Double extended zepp

and tr ap a ntenna. it can be insta lled as
a horizonta l or inve rted vee .

The following antenna suppliers se ll
products as indicated:

Antennas West
Box 50062
Provo VT 84605
(SO1) 373-8425
Constructed a ntennas

SPI-RO Manufacturing. Inc .
P.O. Box 2800
Hendersonville NC 28793
(800) 72S-7594
Construc ted ante nnas

The Radio Works
P.O. Box 6159
Portsmouth VA 23703
18(0) 280-8327
[www. radioworks.com I
Constructed antennas. wire, fecdlincs.

rope, insulators. Remotcb ahm!"

Davis RF Co .
P.O. Box 730
Carl isle M A 0174 1
(SIX) 328-4773
[www.davisrf.com I
Wire . feedlincs. rope . insulators

Su pplie rs

An ofte n ove rlooked home-brew
mu ltibund antenna is the endfed zepp
(sec Fig. 7 ), Based on an antenna
originall y used on the zeppe lin air
ships. it is a capable hul f-wave design
provid ing multihand usc a nd gai n on
frequencies above that ofdesign . Careful
planni ng: must he used with th is a n
tenna to preven t RF fr0111 entering the
shack via the fccdlinc .

The fccdline must he one-quarter
wavelength and the mai n element a
half wavelength long . Althoug h the
di agram shows the fecdli nc leaving the
main e leme nt at ri ght angles. this is not
a requireme nt. The feedline can he
brought into the shack and connected
directly to a tuner. or a Rcmotebalun' >'
cou ld he used .

The endred zcpp can be used on
hands above that of des ign and pro
vidc s gai n over simple dipoles . End
feed may a llow easier antenna insta lla
t ion in some instances. This antenna is
.I home-bre w project.

The dimensions for an gu-mctcr
cndfed zepp ca ll fur 450-ohm
laddcrlinc to be 67 feet long and the
mai n element 10 he 134 feet long. A
40-meter ve rs ion wo uld he 67 feet and
33.5 fee t. respective ly.

1.28 wa\ e lenplh I'3diatinlZ element

S imilar in appearance to the prcvi
o us antenna IS the double ex tended
zepp (see Fig, 6 ). Its advantage IS a
nearly 3 dB gain over a simple half
wave antenna on the band of design
and that Improves as you move up
through the ha nds. The antenna's ma
jor draw back is its sheer size. It is an
exce llent candidate for home-bre w,

The double extended 7epp IS 1.28
wave lengths long at the design fre
quency. The orig inal versions called
for parall el feeders from the ce nter of
the antenna to the shack. T he modern
version uses a -l: I ba lun at the e nd of a
measured le ngth of laddcrl inc and
coax to the shack.

I

ladd"'- lin..
(see telll )

-4 : I ba lun

fI()/ to Kilk

fo:edline

Fig. 6. Double extended zepp,

Sa fety note

When install ing any antenna. he
aware of your surroundings. Do 1/0! in
sta ll an a ntenna in such a manne r that
II could fall onto a power line or
another 's property. or onto persons.
Follow good e ngineering practice .
such as out lined in the various publ ica
tions of the ARRL and required by the
National Electric Code (anti your loca l
electrical safety code).

Van Gorden Eng ineering
P.O . Box 21305
South Eucl id OH 44 121
Constructed antennas. traps. insulators

The Wireman. Inc .
261 Pittman Road
Landrum SC 29356
IS(0) 727-9473
[www.the wireman.com I
Wire. feedlines. rope. insulators flJ
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Cool It!
Cold facts about the hot topic of heat transfer.

Parker R. Cope W2GOMn
8040 E. Tra nquil Blvd .

Prescott Valley AZ 86314

C
ool it! can he good advice
when a lid tunes up o n the sig
nal you're trying (0 copy. It's

also good ad vice if you want your
tra nsistors to live a long and useful
life. Th is article won' t he much help
for the fi rst problem. h ut it will he lp
you understand ho w to coo l a transis
tor. Come to thi nk o f it. keeping yo ur
transistors alive for a while may keep
you from blowing )'our cool.

There are several ways of having:
cooler transistors besides using cooler
watts or mak ing tra nsistors with that
rare-earth unobtainium. Serious ly,
though. cooling a tran sistor is a matter
of ge tting the heal OUI of the junctio n.
Heat can only he moved from a
wanner place to a cooler place. You
can' t add cool: you can only remove
heat. which is practically the same
th ing . In a transistor the hot place is
the j unct ion. and the coo ler p lace is
usually the am bie nt ai r. In be twee n the
hot j unc tion and the cool ambient is
the transistor' s case and maybe a heat
sink.

The rmal res istance R, impedes the
Flow of heat and is analogous to elec
tri cal resistance impeding the flow of
cu rre nt Re is g ive n in terms of degrees
24 73 Amateur Radio Today • August 1998

per watt , °C/W. The thermal resistance
from j unction to case is ROJ(:' the th er
mal resistance from j unc tio n to ambi
ent is ROJA' and the thermal resistance
from heat sink to am bient is ResA. The
thermal resistance through which the
heat must flow is:

In many specifications, thermal re
sistances a re not speci fied. In s tead, the
max im um power di ssipation at some
cuse tempe rature , usually 25° C. is
g iven and a derating fac tor that re lates
allowable power diss ipation at other
case temperature s. These two methods
o f spec ifying allowable d issipation can
be reconci led. though.

The RocA is determined by the case
sty le; all TO-92s ha ve the same RocA'
a ll TO-220s have the same RocA' and
all TO-3s (TO-204s) have the same
RflCA. The thermal resistance betwee n
the j unctio n and case Rele is de ter
mined pri marily by the die size and in
terna l mounting. Larger dies have a
larger co ntact area between the die and

the case and have lo wer ROle' Larger
d ie also permit hi gher c urrents. Fo r ex 
am ple. the IRF630 has I

D
of 9 A and

Raw of 1.67 ° C/W, while the IR F6l 2
has I

D
of 2 A and Rele of 6 .4° CIW.

Both have RaJAspecified as 62.5° C/W.
....'hich implies that th e RtlJ(" is much
sma ller than RflC.-\ ' A TO-3 (TO -204)
case has an RaJA of abo ut 30° Ct\\'.
Therefore , a particu lar di e in a TO-204
case can di ssipate about twice the
power of the same die in a TO-220
case.

A moderate heat si nk one inch lo ng
by one inch wide with half-inch fi ns
has an ResA of about 30° Ctw in still
a ir. The thermal resistance ROJAo f the
IRF630 in such a heat sink then is:

The thermal resi stance ResA can be
reduced w ith forced-air cooling of the
heat sink. When the air veloci ty over
the heat sink is 100 fee t per m inute , the
thermal resistance dro ps to between
110 and 120 CfW and the ReJA of the
IRF630 on such a forced- air-eooled
heat sink drops to about 1-1-° C/W; th is
increases th e a llowuhlc power d issipa
tion by a fac tor o f about five . When
the air flow is increased to 400 feet per
minute . the thermal re sistance drops to
about 6° CIW.
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R", = <l.T/ PD = 1250 C/O.625 W =
2000 aw

transistor case that has a thermal re
sistance R

9SA
of about 400 CIW.

Mouser Electronic s [958 N. Main,
Mansfield TX 76063; (800) 346-6873J
carries a broad range of AAVID heat
sinks , including those for large and
sma ll transistors .

Sometimes the thermal characteris
tics of the small transistors in the TO·5
or TO-1 8 metal can or TO·92 plastic
package are given in degrees Centi 
grade per watt and a case temperature
derating fac tor instead of R

8JA
• For ex

ample, the 2N3904 is specified in both
terms. The thermal resistance from
j unction to ambient is specified as
2000 CIW. Tota l device dissipation is
also spec ified as 625 mW, with a case
temperature of 25° C. with the di ssipa
tion derated 5 mWr C above 250 C.
Most TO-92 silicon transistors have a
max imum j unction operating or stor
age temperat ure of 1500 C. Therefore,
the maximum permitted case tempera
ture rise above 25° C is 1250 C . Fig. t
shows the derat ing curve for the
2N3904 and similar transistors. The
tra nsisto r can dissipate 100% of the
ra ted power at 25° C and zero power at
150 0 C . With the maximum junction
temperature and power dissipation
given. the thermal resistance case to
ambient ca n be inferred:

where T
c

is case temperature and PD

is the rated power dissipation at 250 C .
Once a heat sink has been se lected,

moun ting the transistor to it is not the
no-brainer it might appear to be. Of
course, the transistor should be
clamped to the heat sink to ensure in ti
mate contact-but nut too tightly. Ex
cessive clamping pressure can distort
the case of the transistor and crack the
semiconductor d ie or break an in ternal
connection. Mounting a TO-220 is not
a difficult problem, bu t minim ize dis
tort ion of the mounting fl ange . Be
care ful not to let the screwdri ver used
to dri ve the mounting screw touch the
plastic body during the tightening op
eration. Such contact can result in dam
age to the plastic body and internal
dev ice connections .

Forced-air cooling works by replac
ing the hot air next to the heat sink
with cooler ambient air. The faster the
air moves over the heat sink, the more
quickly the heat can be carried away.
and the cooler the heat sink.

The heat sink to ambient thenna l re
sistance RltSA is dependent on its sur
face area as well as its thermal
conductivity. Larger and heavier hea t
sinks have lower R

9SA
• A copper heat

sink is more effective than an alu mi
num one wi th the same dime nsions.

Whi le the surface area of the heat
sink exposed to the air is the major de
tenninant of thermal resistance. the
shape of the heat sink plays a part as
wel l. The obstruction to convection air
currents Flowing over the heat sink de
tennines how quick ly or easily the
heated air can move away from the hot
surface of the heat sink . Consequent ly,
a heat sink would ideally be oriented
with the fins vertical so the air ca n rise
up over the fins. Also. a heat sink
should he mounted in an area that
doesn't trap air, that has free air rnovc
ment. A heat sink mounted on a ci rcuit
board pushed against the cover will
not be as e ffective as one wi th room
around the board. Keep in mind that
the air temperature inside a cabinet
will he higher than the outside air. A
200 C rise inside a cabine t is no t un·
usual. If the cabinet is in a 35° C (950 F)
room, the internal temperature of the
cabinet can easi ly he 55° C (1 3 10 F).

The temperature o f power transistors
is usually considered because you
know they have the potential to get
ho t. but many times the temperature
rise of a small transistor is overlooked,
which leads 10 "Oh, shucks" or some
such expression when you bum your
fingers. Which translates into "Dummy,
you should ha ve thought about that!"
Those little buggers can get hot!

Reduci ng the temperature rise of the
case for a TO-92 is just as important as
it is for a TO-220. The choice of heat
sinks for the TO-92 transistors is not as
hroad as it is for the powe r transistors
with TO·220 or TO·3 cases, bu t keep
ing the temperature rise withi n safe
limits is just as important. AAVID En
gineering makes a clip-on heat sink
(model number 5754(0) for the TO-92
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In the d iscussion above. the thermal
resistance between the transistor case
and the heat sink was assumed to be
zero. Imperfections in the mating sur
faces of either the transistor or the sink
produce small air spaces that result in a
non-zero thermal path . The thermal re
sistance can be as high as two or three
degrees CJW. Thermal grease or low
d urometer-reading thennally conductive
pads can be used to fill those spaces and
red uce the thermal resistance by 50% to
75%. Thermal grease is the most com
mon interface between transistor and
heat sink used in home projects. 'The
grease shou kl be applied spari ngly-just
enough to fill the minute air gaps at the
case-to-sink interface. A little is hctter
than a lot. If you can see the grease, it's
probably too thick. The thermal resis
tance of properly applied grease is in the
order of 10 C1W. When mica or other
hard insulators are used between the
transistor aOO. heat sink, the grease should
he applied to hath sides of the insulator.

Thermal grease has another applica
tion at the workbench other than pro
vid ing the interface between transistors
a nd heat sinks: It is an excellent the r
mal interface as well as a lubricant or
release for solderi ng iron tips. Petro
leum lubricants will bum away in time
a nd make a had situatio n worse.

The calcu lations of temperature rise
aren ' t d iffi cult or laborious, but find
ing the thermal c harac teristics of a
transistor or heat sink may require a
little di gg ing. A heat sink can save
money in the lo ng run and maybe e ven
in the short run. With the right heat
sink you can tum on the power with
confidence . It ' s been said that transis
tors m ust work on smo ke- because
they don't work very well after you lei
the smoke o ut o f them.

Keeping the transistors cool while
you' re debugging a c irc uit or unti l
you' re sure of the power di ssipation is
an interesting challenge . One lab had a
workbench with a bu ilt-in heat sink
cooled with chilled antifreeze coolant.
Such a heavy-duty setup is extreme,
but an e xtruded heat sink upside down
in a baki ng di sh of ice water is a n ex
celle nt short-term substitute .

Remember: However you do it, a
cool transisto r is a happy tra nsis tor! fa
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Mounting the TO~225 Thcrmopad
package presentss a morc obv ious prob
lem. beeausc the mounting hardware
goes through the body of the case. It is
apparent that e xcessive mounting
torque can di stort the case. which may
damage the internals . A compression
washer under the scre w head and a flat
washer between the lock washer and
the transistor w ill limit the pressure
applied to the transistor. A sp lit lock
washer should be compressed but not
flattened. When it's flattened it's j ust
like a Oat washer, and it lose s it s
locking abi lity.

Stud-mounted devices can be over
to rqued and warp the hex base as well ,
which may crack the semi-conductor
die. A flat washer and lock washer will
limit the force applied to the stud.

A piece of equipme nt designed for
intermittent d uty can often be in
creased to continuous duty with the
addition of an appropri ate heat sink. A
heal sink does litt le or nothing for the
pulse ratings of the transistor, because
the thermal time constant is so short. A
heal sink can limit the case rise to
something close to the internal tem
perature of the cabinet. 'The heat sink
may allow the extra margin, and the tem
perature rise of the output stage can be
brought down from hot to warm.

Fig. 1. Power dissipation derated for
temperature, for 2N3904 and similar
transistors .
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73 Review

Look, Ma

Hum""- 27 011 your FHdbM:/r; Urd

No Knobs!
Exploring the revolutionary nell' Kachina 505DSP computer-controlled HF transceiver.

Richard Lubash N1VXW
P.O . Bo x 3 11
Dublin NH 03444
(rlubash@poco.mv.com]

•

Photo A . r ill' revolutionary lIew 505DSP looks more like 0 computer than (Ill IIF rig .
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A few months bad. when I re
ceived a call from 73 Magazine

asking me if I wou ld be interested in
reviewi ng Kachi na Co mm unicat ions '
fi rst foray into the HF amateur market
place . J j umped at the opportunity. I
had heard about thi s revolutionary new
co ncept in amateur communication
equipment design at Dayton, and ever
since, I had been dyi ng to gel my
hands on one. So interested was I thai I
had even downloaded it demo software
package from Kachina 's Web site
months before the rig was re leased.

The 505DS P, in case you haven't
heard. is the first big step in the next
generation of HF rigs. It not only in
corporates Dig ital Signa l Processing
technology (hat meets or surpasse s
anythi ng available today for ha m
eq uipment, hut also provides fro nt-end
co ntrol o f the transceiver via a com
puter-based so ftware interface. Now,
I' m not talking an HF rig bris tling with
knobs and buttons a nd an RS·232
port o n th e back w ith an ava ila b le
CAT pro gram as an a lternative to knob
twis ting . I'm ta lking a fully- featured
state-of-tbc-art transceiver with j ust one
button for on/off. Now 'his is different!

The beauty o f thi s radio is that you
have complete control of a ll trans
ccivcr fun cti ons via software. Fro m an
operating point o f view, the SOS DS P is

a lot less cluttered a nd complicated
tha n a 100+ knob radio . hu t has th e
capa bi li ty of reach ing any le ve l of
co ntrol dept h the operato r wi shes.

Needless to say. when the big bo x la
be led Kachina Communications arrived.
I was e xci ted. As fate wou ld have it, I
was one day away from leaving for a

trip . but that did n' ( sto p me from drop
p ing everything and spend ing the next
few hours engrossed in being a rad io
pioneer. The 505DSP comes we ll
packaged in a double box th at contai ns
everything needed to set the radio up. In

my case. I would he operating the radio
using a lap top. so it was necessary for



Ph oto H. Accen ory inputloutput 011 the 505 is accomplished via Sub-D computer-type
COllnectors . The large fall rllIlS all the tim" but is extremely quiet.

Photo C. The inside of tile 505 is //('(// und uncluttered (If a result of modular plug-in
cards.
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required arc a spare serial port and 2
Mb of hard d isk space.

Gening the Kachina 505 up and run
ning was a breeze. It took all o f 15
minutes to hoo k up the rig to the power
supply and computer and load in me
software with the aid o f me well-written
installation manual. (I \vas a liu le wor
ried at the mere 16-page thickness o f
the insta llatio n and opera tion g uide
until I di sco vered that the main manual
is virtua l and conta ined just a mouse
click away in the o perating software.)

The so ftware interface was ve ry in
tuiti vc, so I decided to take thc rig for a
sp in with j ust a fe w glances into the
manua l. I tuned up to 10 mete r-s using
a 1O-e1ement log period ic. I was able
to get a weak co py on OH8JSZ
through thc Arctic flu tter and the n tu m
around, and via the miracl e o f DSP
noise reduc tion , get a readable copy on
Z K I DI co ming in from Cook Island on
12 meters.

The sound of the 505DSP running
into a th ree- inch externa l speaker was
pleasant. w ith exce lle nt clari ty. Weak
stations were very readable . and the fi 
delity on strong stations do wn on 20
mete rs made copy comfortable with
out tha t tradi tional comm unications
mid-range so und. Tu ning is acco m
pli shed using the up/dow n arrows o n
the keyboard, w ith the le ft/ right ar
row s choosing me tuning resolution
from I Hz to 10 MHz.

The virtual contro l pane l is uncl ut
tered and e as y to read , a departure
from some of the ne wer high density
fro nt panels o f the new generation of
H F rigs . The main window consists of
a c urrent sett ings status box that g ives
a reado ut of most o f the main trans
ceiver operating para mete rs. includi ng
fi lters , IF shift notch, power, antenna
port , tuner status, AGe t ime, Tx Eq ,
input attenuation , sq ue lch, C W offset,
and RIT. Belo w that is Tx and Rx frc
q ucnc y. mode, receive volume . and
two "so ft" faders that are used to select
settings fo r any of the transce iver' s nd
justab lc parameters . The "soft" faders
can be se lected through ho t keys.
menu selec tion. or click ing on the indi
vid ual items in the Se ttings box. On
the rig ht o f the control w indow is a
date/time readout, two-meter modules,

•

•

•

I ~,

available for the 505DSP. and was
included in the model sent 10 73.

Computer requirements for the 505
are on the light side cons idering the
fu nctiona lity o f the supp lied Win
do ws'Ot-buscd software . For m y op
era tion, 1 used a 586 laptop with 8 Mh
of RAM running \Vindows95TM• The
control so ftware is compatib le with Win
dows 3.1. 95, or NT and o nly requires
a 386DX or higher processor and 4 Mb
of RA~1 (8 Mh RAM recommended for
Windows95). Othe r computer reso urces

.' ] .6 YDC

---

Kachina to supply an additional box that
accommodated the control head cover
and extra cabling. The basic transcei ver
co mes with a hand microphone and all
cabling and parts necessary for the
control head to mount in a spare hard
drive hay in yo ur co mputer. If yo ur
computer also has a sound card and
speakers. an external speaker is not
necessary. The 505 also req uires an ex
ternal 13.8 volt DC supply capable of
supplying 25 amps continuous power.
A high speed antenna tuner is also

•.~...
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Inside the S05DSP (excerp t from Kachina's Web page)

The 505D5P'5 first mixer is a high-level diode ring, followed hy high-level. low-d istortion amplifiers, and 20 kHz
wide 75 MHz roofi ng filters . The gain of the 75 MH1. stages is sufficient unly to overcome the mi xer and fi lter losses.
and gain-coil tro lled to prevent overload of the second mixer and the following 40 kHz IF stages. Most of the rece ive r
gain takes place in the 40 kl-lz IF amplifiers which , to prevent ringing. use minimal LC selectivi ty. The output of the 40
kHz IF amplifi er is then fed to the OSP portion of the radio, where the digita l se lectivity and processing take place. In
the case of the 505DSP, the cente r IF frequency is a 40 kHz signa l. The rece ive r If strip has a bandwidth of 15 kH z at
the maximum attenuation points , which means that signals ranging from 32.5--47.5 kHz arc presented to the AID con
verter. If we now choose a sampling frequency of 3 1.25 kHz, the center frequency will he translated down to 8.75 kHz
(40-3 1.25). The string of signals is analyzed and processed at the 31.25 kl fz rate, which is lower than the 40 kHz signa l
frequency. But as SS B signals require only about a 3 kHz bandwidth, we can bandpass filtc r again and again. reducing
the sampling rate to as low as twice the handwidth . By reducing the passband width. so we can reduce the sampling rate .
As a resu lt, digita l filt ers may he narrowed down to previously unheard-of bandwidths without the ringing associated
with crysta l and mechani cal filtc rs- as low as 100 HI" in fact, as in the 505DS P.

Two synthesizers provide low phase noise inject ion voltages to the mixers, which translate signa ls to and from the 75
MHz and 40 kHz IF amp lifiers. The first local oscilla tor is a state-of-the-art DDS/Pl.1. hybrid wi th a basic tuning step of
less than 0.5 liz. Contro l so ftware. howcver.fimits the user to I Hz steps. The seco nd loca l osc illator is a VCXO. It sup
plies fixed- frequency injection to the second mixer. Both local oscillators arc phase-locked to a common. prccision, ref
ercnce oscillator.

The reference oscillator is microprocessor-compensated against temperature. A DC vol tage supplied by the DSP part
of the circuit allows the reference oscillator to be cali bra ted against a reference signa l 0VWV, for example).

Product detectors and balanced modu lators are mi xers (IF and BrO signals mixed to produce an audio signal: micro
phone and BrO signals mi xed to produce an IF signal). These arc further mixers in a chain of mixers. DSP uses the
phasing method to produce SSB. One side band of a double sideband signa l is phase-canceled , the other rcinforccd-c-thc
method used in the old phasing rigs. except that in DSP, the phase shift is constant with frequency. No mechanical car
rier ba lancing is involved. The opposi te proccss takes place in the rece ive mode.

General specifications

Frequency coverage. Tx: 1.8- 2.0.3.5-4.0. 7.Q-7.3. 10 .1-10.15. 1 ~ .Q- 1 ~ .35 . 18.068-18.168. 2 1.Q-21.~5. 2~.895-

2~.995 . 28.0-29.7 MHL
Frequency coverage, Rx: 0 .1-30 MHz
Frequency stability, short term: Can he automat ically cali brated to within ± 10 Hz of WWV or other external standard
Modes: US B. ISB. AM. CW
Power requireme nts: + 13.8 V DC nominal; 25 A max imum (Tx). 2 A maximum (Rx)

Operating tem perature range: _100 to +500 C
Transceiver dimensions/weight : Le ngth , 32 em. Height. 29.5 em. Width. 1.5 COl . Weigh t. 5.27 kg. (12.5 x 11.5 x 4.5

inches. 11.6 Ills.)
Contro l head dimensions/weight: Length, 17.5 em. Height, 4 .5 ern. Width, 5.0 em. Weight. 0 .58 kg. (6.8 x 1.75 x 5.85

inches, 0.26 lbs.)

Receiver

SS B sensitivity: 0.18 J.1V (2.4 kHz fi lter. 10 dB SINAD, preamp on), 0.35 J.1V typica l (2 .4 kHz filter. 10 dB SINA D.
preamp 01'0

AM sens itivity: 0.6 J.1V (preamp on), 1.0 J.1V typica l (preamp off)
Audio power (5 J.1V input) : >2 W into 8 n.>4 W into 4 n
Spurious rejection: >80 dB
Image rejection: >80 dB
IF rejection: >80 dB
3rd-order intercept point: +18 dBm typical @ 20 kHz (preamp off)
Srd-ordc r IMD dynamic range: 96 dB typica l (preamp oft)
2nd-order intercept poi nt: +49 dBm typ ical
Blocking dynamic range: 115 dB typica l @ 20 kHz (preamp oro: 118 dB typica l @ 50 kHz
Audio THO: <5% @ 2 W into 4 n
Manual notch depth: >-50 dB

Continued on page 30
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Transmitter

Output po wer: SSB. 100 W ±dB into 50 Q : AM: 25 W carrier nominal
Spurious harmonics: <60 dBe @ qOO W into 50 n
Carrier. opposite side band suppression: SS B: <-55 dBe
C W kcycr speed: 5-HOwpm. adjustable

and a full list of keyboard shortcuts
that can he tu rned on or off

That's a ll there is to it. The whole rig
can he controlled from this simple.
easy- to-read cont rol panel. To upgrade
the control pane l tu the newest, most
ad ....anced vcrsion. a ll you need to do is
download it from Kuchina's Web site
on the Internet.

The software that is used at prese nt
to control the Kuchina 505DSP is 16
hit Win .Lxx-compuriblc . The reason
for this is that Kuchiua wants the soft
ware ttl run on any mac hine down to a
386 with 4 Mb o f memory. They are
working with othe r de ve lopers. and it
shou ld not he difficult to ha ....e OS and
hardware-optimized software for the
505 . Kuchina is a lso planning to wo rk
with third-party de velopers to create
soft ware linking with Logging a nd HF
Data software to prod uce an integrated
sta tion software concept.

f irmware upgrades are fully accom
plished by inserting PCMCIA type-Z
cards into the two slo ts on the proc cs
sor hoard. Kachi na will provide these
as part of their upgrade policy. which
means you will he able to completely
upgrade finn ware for the cost of the

•

Photo D. For the hard-core knob twisters,
Kuchma offers W I 0/11;(111(1/ ilia;" tuning
(,(!/I / fO I .
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card. The y chose this method to pro
vide ease and control of upgrudc installa
tion . and ensure speed compatibili ty
with the 21 MHz processor in the
C PU. In addition. because the 505DSP
is constructed more like a computer
with its plug-in card bays than a tradi 
tional HF rig. eve n major replace ments
a nd repai rs ca n he accomplished by
swapping cards. instead of se nding in
the radio. Another aspect of the ri g that
brings 10 mind comp uters is the rear
pane l. All connectors other than the
two antenna PL-259 connectors are ei
ther subminiature Dvtypc computer or
modular phone-type connectors . The
ACC I connector prov ides fo r TNC.
phone patch. PIT. and re lated audio
connections. ACC2 allows for an ex 
terna l automati c antenna tuner. and
ACC3 provides for interface with a
power amplifi er. In addition. an RJ 12
modular co nnector can he used to op
erate the rig with the compute r and rig
se parated by up to 75 feet.

The 505DSP uses a double conver
sion receiver with IF stages at 75 MHz
and 40 kl-lz. The DSP operates at 40
kH z before the AGC and is the highest
frequency IF-based DSP on an ama
teur transceiver. The transmitter al so
uses DSP for phase-canceled sideband
suppression. All fi ltering is DSP
based. thus el iminating the need for
expe nsi ve opt iona l crys tal filters.
Kachina does not supply a schematic
with the radio. hut a free one can he
obtained by se nding a request to the
manufacturer. An explanation of the
rig 's opera tion can he seen in the
side bar " Inside the 505DSP:'

Since the front panel of the 505DSP
is your computer keyboard and screen.
a short tour of the software is neces
sary to get the hang of things. The
Help menu is adequa te in gett ing you
started . The only thing I missed was

the abilit y to print out all or part of the
menu. sn I would not have tu bounce
had a nd forth betwee n help windows.
I have included an in-depth lo ok at the
supplied software (version 2.21 ) in the
sidebar "On the M enu." I found the
so ftware easy to use. hu t was only able
to operate the rig with the speed of a
non virtua l rad io a fter I had taken the
time to team the keyhoard commands.

Using the 505 to fu ll po tent ial takes
a hi t of learni ng. The c urve is not high.
but to get the speed a nd agility neces
sary fur contests o r jumping into a OX
pileup. it is necessary to know what
keys to press without having to refer to
the help or shortcut menu. I found after
I had mastered these skills. I was a ble
to perform DSP. tuni ng. and split func
tions with a fe w ke y c lic ks that made
operati on actuall y faste r than reaching
out and twisting knobs or going into the
arcane menu systems of conventional
rtg s.

The only ope rat ion that I found a
little difficult to get used to was tuning
without a knob. After years of ha ving
that large flywhee l control to rock
back and forth whe n trying to dig that
e lusi ve DX out of the noise . up/down
arrows proved a hit difficu lt. The hot
tom line is. e ven old hams ca n learn
new tricks. a nd by the time t sent the
rig hack I was up/down tuning on the
Kachina with the best of them.
Kachina. in recognition of the ham/
tun ing knob fetish. has deve loped an
accessory tuning knob that sits on your
operating desk and connects to a spare
Com port on your computer. This ac
cessor)' should he shipping hy the time
you read this review.

Opera tion of the 505DSP proved to
he a joy. Though I 'v'as expecting a
high-quality rig. I was sti ll pleasantly
surp rised by how well the rccc i....er per
formed. I was able to usc the rig. in the



On the Menu
(a look at the 505DSP control software)

Since the front end of the Kachi na is your computer-c-i nstcad of an array of knobs. buttons. and switches-e-tc provide
an effective discussion of the radio 's functions it is necessary to include a software review to make thi s article complete.

Here arc the basic Menu Bar functions (almost every Menu Bar function has an equ ivalent "hot key." so it is not nec
essary to go into the menus with the mouse to control the radio).

Fil ters menu

The Filters menu provides access to DSP ba ndpass filte ring at 3.5 kl-lz , 2.7 kl-lz. 2.4 kl-lz, 2. 1 kl-lz, and 1.7 kl-lz for
SSB; and I kl-lz. 500 Hz. 200 Hz, and 100Hz for CWoThis, plus two data filters. e liminates the need for costly crysta l
fi lters. IF shift. manual , and automatic notch with three variable notch widths are also avai lable in the filter menu.

Tx menu

The Tx men u allows you to vary transmit frequency, mike gain. power out. speech monitor. audio monitor. vox ccn
trois, amplifier on/off and transmit equaliza tion.

Rx menu

The Rx menu includes direct frequency entry. a bandswitch. AGe speed, attcnuator. squelch. noise reduction controls. and
RIT

Ant menu

Ant menu allows you to retrieve and display your antenna impedance data in the form of a Smith Chart for each of the HF
bands. engage the automatic antenna tuner. and select the antenna you wish to usc for each band (antenna port A or B).

C\'" menu

The ew menu gi ves operator access to the ew keyer fu nctions of QSK or semi break-in. speed. dynamics, weight,
and sidetone level. CW functions. incl uding ew filter default. left/right/straigh t key options, nine transmit message
buffers, and a "live type" CW feature which allows direc t keyboard-to-Cw entry.

Meters

Metcr selection of the two digital meters includes receive meter calibrated in S-units. vo lts. or dBm; and transmit
meters cali brated in forward power. refl ected power, ALC. and SWR.

Channels

The Channels menu provides interface to the memory funct ions of the 505. The recall command will open a window
with 100 memories capable of storing T x/Rx frequency. mode. AGe setting, and fi lter settings. These memories arc di
vided into five groups. and can be scanned using varying dwell time and squelch hold. Memories can be saved. printed.
and cleared through menu choices, and a specified frequency range can be scanned in user-defined frequency increments.

Special

The Special menu is the la rgest of the pulldown menus and allows access to a multitude of the 505 's so ftware features.
The user can access the internal Jogging program and lock controls ; change tuning and slider rates ; set the clock ; moni
tor heal sink temperature; calibrate the receiver; and do a selective freq uency sweep. The last two func tions are quite
interest ing. The freque ncy calibration allows the USCI' to inp ut a standard frequency (I used WWV) and then let the radio
tunc to that frequency and perform an internal cal ibration agai nst the reference frequency. The frequency swee p allows
the user to select a frequency and ± deviation and then do a signal or continuous sweep, creating a graph of band activ
ity. The resultant graph can then be cl icked on to move the recei ve frequency to any source of band activity.

Help

The Help menu "is" the manual. It provides a complete on-l ine description of all rad io functions and menus as well as
a searchable index. The Help men u also allows for the continuous display of all shortcut keys. which makes learning

Continued on p age 32
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keyboard commands a lot easier. Help selections arc broken down into subcategories which include: tuning, buttons,
slide bars, shortcut keys. main menu, function keys, user 's guide. and Com port setup instructions. The func tion keys
provide 16 user-definable se ttings.

Q uit

Quit exits the 505 control program.

CIRCLE 241 ON REAuER SERVICE CARD

mornings on my regular sked wi th Bob
Moss W3GJQ (who is quite a bit more
into SS B audio than your average
ham) and worked to optimize the au
dio sound of the Kachina. Out of the
box, with the supplied hand micro
phone and factory audio settings, the
rig sounded good, but wi th a little fid
dl ing, and constructive feedback from
Bob, I was ab le to get the rig sounding
great, We were only able to speculate
about how the rig might have sounded
with a high-end microphone driving it.
I did. during the time I had the radio,
speak 10 othe r Kachina operators, in
cluding Doug Smith KF60X at the
Kachina Cl ub Station in Arizona. and
was singularly impressed with the au
dio qual ity of the radio. My only com
plaint at the time of this writing is with
the speech processor. Although the
processor does perform its appointed
function of increasing the apparent sig
nal for working weak-signal stations or
pileups, I found the audio qual ity with

i.hc /&NG~

1"1

l~

ARRL Internat ional OX SS B Contest,
and was very impressed by the OSP
filteri ng. The Kachina, with filters set
to 1.7 kHz and tuning steps set at 100
Hz, allowed me to tunc up and down
the crowded 15- and 20-meter bands
as if I were working a channelized rig .
By us ing a combi nation of DSP filter
ing , IF shift, notch. wide ly variable
AGC. and noise reduct ion, I was able
to tune and work weak sta tions in the
midst of the SSB chaos that occurs in a
contest. I was very impressed with the
rig's computer-based contest potential.
The only thing lacking at this time to
make the 505 a viable contest alterna
tive is the need for third-party software
to he integrated with the control soft
ware to automate contest data entry.

Day-to-day operation of the 505,
away from the hubbub of a crowded
contest weekend. proved to he pure
joy. I made many QSOs wi th the rig
and received excellent reports on audio
and signal clarity. I spent a few Sunday

;a s'<tf' IreJ ltae..... 505DSP eo.J
".- .~-

Photo E. This is the versatile virtual front end of the 505DSP.

Every day more and
more hams are
enhancing their
enjoyment of ham
radio by add ing
images to their
conversations.
Join the fun!

http : / /www . ul tranet . com/ ~ • • tv

Absolute Value Systems
115 Stedman 51. #7
Chelmsford. MA 01824·1823
(508)250 0611

FOR MORE INFORMATION

SEAGON COMPANY

5541 OAKVILLE CENTER

SUITE 215

ST LOUIS, MO 63129

SEND SASE TO

PLANT GROWTH STIMULATOR

BIOELECTRIFIER

• WIRED AND TESTED

• STAINLESS STEEL ELECTRODES

• ADJUSTABLE OUTPUT UP TO
25 VOLTS

• COMPACT SIZE, 45" X 2.25" X 1"

See the FUN you've
been missing!

Slow
Scan

TV

"ew P".m li.,m TV Lite SJ O S3 . hiPf'IIlS .
PQm li."" rVC l a ~sic 5200 + S~ ,hippi"S'

CIRCLE 351 ON READER SERVICE CARD



_ 0 x

-20t---+ - - -j-- - - t-- - -1

-40t---+---+---l----

-601t--- +--+-- -j----

-B01 t-----,-+--+---j----

-1001f--

Photo G. Antenna LC data is di.\pJayt'11on a band-specific Smith
Chart .

Pll oto 1'. Hand activiryis shown 011 the Sweep screen.

the processor on to be a litt le rough.

and left it olT except when needed.

Kachina informed me that they were

working o n this. and a modification

was forthcomi ng .
CW operation o n the Kachina

proved to he a very pleasant expcri
ence . Menu select ion lets you se t up

your paddle for left- or right-hand op

eration. speed . we ight, and dynam ics.

All co ntro ls arc accomplished from the

two so ft faders and a llow the ope rator

to ta ilor his CW sig na l to ind iv idu al

tastes . Sidetone freq uency a nd level

can be set fro m the menu . w hic h I fi nd

a rea l p lus (owni ng an SO-pound rig

that requires p icking up and the usc of

a screwd rive r s imply to adjll';t sidcto ne

level ). In addi tion. the software supplied
wiih the 505 lets the operator type d i

rectly into the rig to produce CWoThi s

feature is fun and also allows messages

of up to 59 chara cters to be stored in

nine mem ory buffers.
O ther features of the Ka ch ina in

cl ude a hand scope that will sweep a

predefined portio n of the spectru m for
signal activity. Tho ugh the sweep re

qui res a momen tary m uting o f the re

ce ive r aud io, th e resu ltant graph

a llows the operator to j ump fro m sig

nal to sig na l by simply click ing the

mouse on the graph. Refre sh rates a nd

_ 0 x l
ASh

I
C~Usign ASTr

I II I
Qlh (maK15 char)

iii lOG CAllSIGN

mc nt I'm a lo ng t ime . The radio. in my
opinion. provides a high value per dol

lar when co mpared to sim ilarly priced

radios, in that th e front panel co ntrols
are in your comp uter. lett ing the manu

facturer invest the cost difference in

technology. The abili ty to upgrade con
trol so ftware or use or wri te c us tom

so ftware . combined wi th low-cost
PC~lCIA card firmware upgrades.
makes this a rig that can grow and last

into the future without bei ng obsolete
out o f the bo x.

For more inform ati o n, check o ut

th e Kachin u Web site at [www.

kachinu-az.coml. The Kachina 505DSP
IIF tra nscei ver is ma nufac tured by

Ka china Co m mu nications . Inc .. P.O .
Bo x J9.f.9. Cottonwood AZ 1\6326.

Te lephone (520) 63.f.-7S28; FAX
(520) 6J.l-8053: E-mail IKACHINA @
sedona.net]. Price. SI995. With an tenna

tuner. S22.3.f. . fa

Photo II . The 505DSP software includes (/
basic logging program .
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143000
kHz

sweep parameters

arc controlled by
software; all in

all it is the best software-based band
scope I have seen to date for amateur
equipment .

Another software plus is the Smith
Chart feature . T he antenna tunc func
tion on the rad io not only remembers
the tune setting for previous frequen
cies , but also applies the data to a
hand -spec ifi c Sm ith Chart thai ca n be

used to analyze the characteristics of
any antenna connected to the 505. T he
a ntenna tuner is qu ick , qu iet and fast.

Kachi na rates it as be ing able to tUIlC

any ante nna up to a 3: I SWR. and that

proved to be true with the an tennas I
connected to the 505 . O ne of my fa

verite features was the Snapshot Keys.
By pressing a combination o f FI
through F8 . shift and control . you are
able to take 16 different memory snap

shots of current receiver settings and

assign them to "F" keys. This beyond
quick m emory fu nction has uses that

are o nly limited by the imagi natio n of

the operator. Another p lus is the back

space key. Imagine being ahle to undo

the last 10 changes yo u mad e to the

parameters of yo ur radio!

When a ll is sai d and done, the

K achina 505DSP proves to be a ve ry

capab le fi rst effort from a com pany

that has been supp ly ing com mercia l

a nd mi litary commu nications eq uip-

14275.0
Esc .. lull zoom out

14225.0 14250.0
Use enows to room/scloR

14200.0
s = sweep
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SPECIRL EUENTS

Listings are free of charge as space p ermits. P lease send us
your Special Event two months in advance of the issue you
want it to app ear in. For examp le , if you want it to appear in
the November issue. we should receive it by Aug. 3 1. Provide a
clear. concise summary of the essential deta ils about your
Special Event.

BURFORD, ONTARIO, CANADA
The Bran tford ARC wi ll host
"Ham fe st '98" at th e Burford
Fairgrounds on Hwy 53 , 15 km
west of Brantford , Sa tu rday,
August 15th. Free parking. Doors
open to the pub li c at 9 a.m.

FRANKFORT. KY The Bluegrass
AAS will hold its annual Central
Kentucky AAAL Hamfest 8 a.m.
4 p.m., August 9th, at Western
Hills High School in Frankfort.
From 1-64 exit 53 take Route 127
north 0.7 mile. Tum left at the third
stop light and follow the signs.
Admission is $5 in advance, $6 at
Ihe door. For VE exams contact
Bill Fuqua WA4LAVby July 31st
a t (606) 2 72-9523; or E-mail
(wlfuquOO@pop.uky.edu]. Indoor
and outdoor flea market. com
m ercial vendors , forums, free
parking, and refreshments. Handi
capped accessible. Vendor setup
starts at 6 a.m. Tables are $15
before A ugust 1st. 525 after
August tst . Tailgating is tree with
admission. Talk·in on 145.390(-)
(Frankfort) and 146 .760( -)
{Lexington). For info and reser
va t ion s contac t John Barnes
KS4GL at (606) 253· 1178
evenings : E-mail {KS4 GL@
juno.com]; or $ ASE John Barnes
KS 4GL, 216 Hillsboro Ave.•
Lexington KY 40511-2105.

AUG 9

Airport in the Yankee Air Force
Museum, Oscocta MI, 8 a.m.-2
p.m. Setup at 6 a.m . $3 trunk
sales, tickets S4 in advance , $5
at the door. Tables $7 each. Free
overnight AV parking available .
VE exams with 9 a.m. check-in .
Mail ticket orders with an SASE
payab le to l.eAR.E. , P.O. Box
271. Oscoda M/ 48750. For more
info, call (517) 739-2896. or (5 17)
739-3129. E-mail [ka8aip@
centuryinter.net).

ST. CLOUD, MN The 51. Cloud
Rad io Club will hold it s 50th
annual Hamfest on August 9th at
Whi tney Senior Center. 5 1. 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
ma il [jmaus@cloudnet.com].
Check the Web sit e at [WWW.
WOSV.ORG).

AUG15

LEWISTOWN. PA Juniata Valley
ARC will hold a Hamfest August
8th, 8 a.m.-1 p.m. at Decatur
Township Fire Company grounds.
Follow US At. 522 North to the
site, which is eight mi les east of
Lewistown. Admission $1. Tail
galing $5. Indoor tables $1O. Talk
in on 146.91. For info call Rich
Yingling WB3COB at (717) 242
1882.

OSCODA, MI The 1998I.CAR.E .
Hamfest will be held at Oscoda

AUG8

RANDOLPH, OH The Portage
AA C "Hamfair '98 For Rad io
Amateurs an d Computer En
tnusiasts" will be pr esented at
Portag e County Fa irgrounds in
Randolph (between Akron and
Youngstown ,on St. At. 44, 4 miles
south of 1-76). The event will take
p lace from 8 a .m. 10 4 p.m.
Unlimited free parking. There will
be indoor vendors and a huge flea
market. Setup begins at 6 a.m. An
on-groundS restaurant will serve
breakfast and lunch . Advance
tickets (available until July 15th)
are $4 ; $5 at the gate . Othe r
tea tures inc lude w orked -Au
States card checking and ARRL
officials to answer your questions
and bring you up to date with what
is happening. Indoor tables with
electrici ty are $ 10 each. Flea
market spaces $3 each . For
reservations or info and tickets,
contact Joanne Solak KJ30 at
(330) 274-8240. Mai l registration
with a check/m.o. for the tote!
am ount , payable to Portage
A ma te ur Radio Club. 997 1
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}.

a round 11 a.m. Ta lk -in on
147.180 or contact Guy Boucher
KF9XX, 107 West Third Street.
Marshfield WI 54449. Tel. (7 15)
384-4323. E-mail [guyboucher@
tznet.com). Packet {KF9XXX@
W9IHW.E5. AI.WI.USA.NA}. All
are welcome!

HUNTINGTON, WV The Tri·State
Amateur Radio Assn . (TARA) will
hold the ir hamfest at the
Huntington Memorial Fieldhouse
at 2590 5th Ave . For more
information call Bernie Mays at
(304) 743-5459, or E-mail to
[wbazer@juno.com].

AUG 2

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.
cam eral 200 W. and 200 N., Exit
150 a ll 1-69 . Fre e parking ,
camping. chicken BBQ, swimming,
amu sement pa rk an d outle t
shopping nearby. Indoor tables $8,
trun k sa les $2 . Vendors setup
SalUrday, August tst. 3 p.m.-10
p.m., Sunday. August 2nd. 4 a.m.
7 a.m. Not responsible fo r theft or
accidents. Advance tick ets $3,
gate tickets $4. Advance sales end
July 22nd . For more info, contact
Theresa J. Umestahl KB9NNR,
PO. Box 346, Fremont IN 46737.
Tel. (219) 495-5403; FAX (2 19)
495-1675. Packet [KB9NNR @
N9LCF]. Talk-i n on 147.180 pi
131.8.444.350, packet 145.510.

clubs plan an even bigger show
th is year. All proceed s go to
upgrading amateur radio projects
and activi tie s in north east
Flor ida.

BERRYVILLE, VA The Shenan
doah Valley ARC, 01 Winchester
VA, will present the 48th Berryville
VA Hamfest at Cla rke County
Au ritan Fairg rounds, 6 a.m .- 3
p.m. Ta lk-in 146.830. Admission
$5 . Tailgaters $7 (indOOr spaces
ava ilable by reser vat ion ). VE
exams by the Mountain AA C
Teams . Con tact Tom Martin
KF4TNX, (540) 323-0074. E-mail
[hamfest@ Vva lley.com}, or write
to Shenandoah Valley Amateur
Radio Club. P. O. Box 139.
Winchester VA 22604 .

AUG 1- 2

JACKSONVILLE, FL The 251h
annua l Greater Jacksonville
Amateur Aadio & Computer Show
will be held Augusl 1st and 2nd al
the Osborn Convention Center in
downtown Jacksonville. The site is
conven iently located one mile
north of the 1-95/1-10 junction. Take
the Forsyth St. ex it o ff 1-95 .
Act iv it ies include forums and
group meetings , a huge indoor
swap area , and co mm erc ia l
exhibitor booths. Testing for all
grades of ham license will be at 9
a.m. Sunday in the lobby area .
Walk-ins are welcome. Hours are
9 a.m.-5 p.m. Saturday , and 9
a.m.-3 p.m. on Sunda y. Exhibitor
and swap area setup is Friday
Ju ly at st. 1 p.m .-6 p.m., with
dri ve -in access for easy
unloading. Admission is $8 at the
door. Swap fables are $25 each
lor the weekend. Tables may be
ordere d from Karl Hass ler
N4 DHG. 2 767 Scoff Circle ,
Jacksonville FL 32223. Tel. (904)
268-2302. Commercial booths are
ava ilable via Me nard No rton
KE410R at (904) 384-6750 or E
mai l via [ ke4ior@juno. com}.
Headquart e rs ho te l is the
Jacksonville Omni with a special
rate of $69 to those mentioning
the hamfest . Phone (904) 355
6664 or 1-800-843-6664 l or
reservat ions . Free parking is
available in the main convento n
center parking lot and the entire
hamfest is air-conomoned. Many
alternative activities are available
in the area. Talk-in is on the 146.76
rpfr. or for more details. check the
Web site at {http://www. pobox.
com/ -w4ue/hamfest.html] : o r
write Greater Jacksonville Ham- MARSHFIELD, WI The Marsh-
fest, P.O. Box 27033. Jacksonville tero Area AR S will hold their 7th
FL 32207. The 1997 Greater annual "Hamnic" (a potlu ck
Jacksonville Harntest was oestq- di nnerlswapfes t) on Sunda y,
nated the ARRL Nati onal Con - August ano , at Wildwood Park
ventlon and the eight participating Shelter in Marshfield WI. Gather
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FT-1000

VX-1R

YONKERS, NY The Yonkers ARC
HamfesVComputerfest will be held
at the Yonkers Municipal Parking
Garage on Main St. in Yonkers.
There will be no VE exams.
Sellers, pre-registration is $1 0 per
space, $14 per space at the door.
AC power is available with pre
registration. Buyers : $5; XYl, YL,
kids under 12 admitted free. For
more info call John at (914) 963
1021; or Jim at (914) 969-5182.
To pre- reg ister, make checks
payable to The Yonkers Amateur
Radio Club, and mail to Y.A.R.C.,
P.O. Box 378, Centuck su..
Yonkers NY 10710-0378. Include,
name, call , date, address, city,
state, zip, and number of spaces
you are paying for. Talk-in on
146.865 and 440.150 rptrs., also
on 146.520 simplex.

AUG 23

CHEEKTOWAGA, NY The lan
caster ARC is the sponsor of the
Greater Buffalo Hamtest and
Computer Show which will be held
August 23rd, 8 a.m.-3 p.m., at
Hearthstone Manor, 333 Dick Rd.,
Cheektowaga NY. For more in
formation check the Web site at
{http://hamgate1 .sunyer;e.edu/
- Iarclgreaterbuffalohamfest.html};
or contact Luke at (716) 634-4667;
E-mail /Icalianno@aol.comj.

AUG 29

LA PORTE, IN The La Porte

VAESU:@:
FT-SOR

FT·51R

;;:!!!!!'''''''''':::::'

&,
TM-261A

BRIDGEWATER, NJ The Somer
set County ARS, Inc., will hold
their An nual Hamfest at the
Somerset County 4H Center on
Milltown Rd., just off Route 202 , 8
a.m.-1 p.m. Setup is at 6 a.m. Call
Pat N2COM, (732) 873-3394; FAX
(732) 873 -0052; or write to
SCARS, Po. Box 742, Manville NJ
08835. E-mail {sca rs @qsl.netj.
The Web si te is at (http://www.
qsf.net/scarsj. Talk-in on 448.175(
5) pI 141.3, and 147.135(+6) pi
151.4.

miles south of Hwy. #1 on Hwy.
#34 . Admission is $5 , indoor
tables $5. The dance on Saturday
at 8 p.m . is $8 . Banquet $8.
Camping $12 with erec.. $ 10
without elec. Talk-in on 146.91 (-).
For further info, contact Dave
Snydal VE4XN, (204) 728-2463.

WARSAW, IN The 2nd Annual
Kosciusko Co. Hamfest and
Computer Show will be held
August 22nd, 8 a.m.-2 p.m. at
Koscius ko County Fairg round,
Bronson & Smith St., Warsaw.
General admission is $3. Inside
vendor area (includes one 8-foot
table) $5. Free Ilea market setup
outside. VE exams at 2 p .m.
Sponsored by Hoosier Lakes
Radio Club of Warsaw IN. For
more details call Loren Melton
WB90ST, (219) 858-9374 eves
after 6 p .m. COT. E-mai l
(WB90ST@WAVEONE.NETj.
Talk-in on 146.985(-).

TS-950S0 X

TS-S70

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

TMV7A

KENWOOD:@:

TM·742

flj ·79A(O)

AUG1 8

radio Flea Market will be held
rain or shine, Sunday, August
16th, 9 a.m.-2 p.m., at Albany
and Main St. , Cambridge MA.
Admiss ion $4 . Free off-street
parking. Fully handicapped ac
cessible. Tailgate room for 600
sellers. Sellers $10 per space at
the gate, $9 in advance-includes
one admission ;setup at 7 a.m. For
space reservations or further info
call (617) 253-3776. Mail advance
reservations before Aug. 5th to
W1GSL, PO. Box 397082 MIT
BR. , Cambridge MA 02139-7082.
Talk-in on 146.52 and 449 .725/
444 .725 pi 2A W1XM rptr.
Sponsored by the MIT Radio
Society and the Harvard Wireless
Club.

AUG22

ANGELS CAMP, CA The Cal
averas ARS will hold an Amateur
Radio Flea Market Saturday, July
18th, 7 a.m.-2 p.m. at Utica Park
in Angels Camp. Buyers free!
Sellers $5. Talk-in on 145.170(-)
pi 100. For more details call Steve
at (209) 878-3829 or SUSan at
(209) 795·0618.

AUSTIN, MANITOBA, CANADA
The Manitoba Amateur Radio
Museum (MARM) is hosting its
4 th Annua l Ha mfest o n the
grounds of The Manitoba Agricul
tural Museum at Austin, 1-1/2

LONGVIEW, WA The Lower
Columbia ARA, W7DG , will
sponsor its 7th Annual Ham
Radio, Computer, and Electronic
Equip. Swap Meet 9 a.m.-3 p.m.
at the Cowlitz County Fairgrounds
in Longview. Take exit 26 or 39 off
Interstate 5 and follow the signs
west for the county fairgrounds.
Mt. St. Helens and the Oregon
coast are nearby. Admission is
$3. Swap tab les are $12 before
August tst. $15 afte r. Com
mercial tables $15. Free parking.
Ovemight RV parking 00 the fair
grounds for $10 , erec. available.
No VE exams. Vendor setup on
Friday 5 p.m.-9 p.m., Saturday 6
a.m.-8:45a.m. Talk-in 00 147.26(+)
pi 114.8. For more info write to
LCARA Swap Meet, PO Box 906,
Longview WA 98632; or call Bob
KB7ADO at (360) 425-6076 eves.
E-mail to[KB7ADO@aol.com).

AUG16

Admission $5, children under 12
free. Tables are $8 each, plus
admission. Tailgaters $4 plus
admission. Vendors' gate opens at
7:30 a.m . Prepaid tables are
guaranteed. Refunds on ly if
canceledby August 5th.Tables not
prepaid will only be held until 9
a.m. Reserve early if you have
spec ial requests such as wall
tables, hydro access, etc. Special
requests must be prepaid. For
table reservat io ns, con tact
Richard La Rose VE3RLX, 153
Dunsdon St., BrantforcJ ON N3R
6N3, Canada. Tel. (519) 752-2437;
E-mail {rlarose @bfree.on.caj ; or
Brantforri ARC, P.O. Box 25036,
BrantforrJ ON N3T 6K5, Canada;
E-mail (ve3ba@bfree.on.caj.

WASECA, MN The Viking ARS
will hold a Hamfest and Craft Fair
at Waseca County Fairgrounds, 8
a.m.-2 p.m. 8' x 8' inside spaces
will be available to vendors for
$15, or if booked and paid for by
June 15th the fee will be only $1 O.
Outdoor tailgating available for $8,
or $5 if booked and paid by June
15th. General admission is $1, $3
for hams . Hams are eligible for
door prizes and must have a
license 10 qualify. For info or to
book space , contact Lloyd L.
Schlaak, (507) 465-8619; E-mail
(n0vfv@smig.netj. Talk-in on the
146.940 MHz WA0CJU rptr.

CAMBRIDGE, MA A tai lgate
electronics, computer and amateur
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AUG 5-8

Send to Joyce Sawte lle at

73 Maga zine, 70 Route 202
N, Pctcrborough N H 03458

vention (EAA AirVenture '98) at
W ittman Regional Airport in
Oshkosh . SSB- HF operation will
begin on Friday, July .31 st and
continue through Sunday, August
2nd, in the General portions of the
phone bands. RTTY operation
will be mostly on 7085 and 14085.
Operators of the club will man the
station from 8 a.m.-4 p.m. daily.
A special 8 x 10 certificate is
offered for contacts with proper
OSLs. OSL to Wayne Pennings
WD9FLJ, 913 N. Mason, Appleton
WI 54914 USA.

NEWARK, NonlNGHAMSHIRE,
ENGLAND Nottinghamshire
Scouts and Guides w ill operate
Station GB98RH from the
Sherwood 98 International Camp
at Walesby Forest Scout Activity
Centre, a 250-acre site located in
the Sherwood Forest a rea of
Nottinghamshire. The site will be
the home for a week to over 7,000
Scouts and Guides , representing
over 26 countries and five
continents. Depending on con
d it ions and the availabil ity of
operators, the station expects to
be QRV between 0800 and 2400
UTCon 80 m, 40 m, 20m, 18m
or 12 rn, 15 m or 10 m, and 6m, 2
m. or 70 em. Outside of these
times band occupancy wilt be
more restricted. Modes will be
mainly SSB and CW with perhaps
some Rn y and Packet.

ELGIN, IL The Antique Rad io
Club of Il lino is (ARCI ) will, for the
first time, have a vintage amateur
stat ion transmitting on August
5th-8th, at Radiofest XVII , from
the Holiday Inn in Elg in. Hadiotest
XVII is one of the nation's largest
gatherings of antique radio
collectors held each year. N9CQX
will be the host and will be
assisting individuals , who must
bring current copies of the ir

AUG 1- 8

We Pay
CASH

for
Cover Photos.J ULY 31-AUG 2

OSHKOSH, WI The Fox Cities
ARC of Appleton WI will operate
W9ZL from the Experimenta l
Aircraft Assn. Fly-In and Con-

SPECIAL EVENT
STATIONS

JULY 26--AUG 8

KINCARDINE, ONTARIO,CANADA
The Kincardine OX G roup will
operate XK3K to celeb rate the
150th Anniversary 01the Town of
Kincard ine. This special callsign
will be used between 0000 UTC
Ju ly 26th and 2359 UTC August
8th. Operation will be on a ll bands
80-10 me ters, SSB and CW o
Please send an SASE for QSL to
Bill Hardie VE3EFX, 755 Johnston
Crescent, Kincardine Ontario N2Z
1S5, Canada.

SEPT 5

UNIONTOWN, PA Saturday, Sept.
5th , the Uniontown ARC will hold
its 49th annual Gabfest at the club
grounds located on Old Pittsburgh
Rd., just north of the intersection
of Rts. 51 and 119. Free parking
and free tailgate space with
regis tration. The event starts at 8
a.m. Talk-in is on 147 .045(+1and
147.255(+). Table space available.
Fo r more info contact Carl
WA3HQK or Joyce KA3CU T
Chuprinko, Rte. 6 Box 231 -CC
Morgantown WV 26505. Tel. (304)
594-3779.

CARP, ONTARIO, CANADA The
Ottawa ARC (OARC), Inc . , is
pleased to announce its 2nd
Annual Hamfest. The event will be
held Saturday, Sept. 5th, 10 a.m.
1 p.m. on the Carp Ag ricul tural
Fair Grounds (at Falldown Lane)
in Carp. Take Highway 417 to the
Carp Road exit , north to the
fairground. Tables are $10 each,
plus admission, tailgate spaces $5
each plus admission . General
admission is $3. For info contact
Jim Cummings VE3XJ, (613)446
1225; e-men [fleamarket@
oare.net]. Take a peek at [http://
oarc.neflfleamarketj on the Web.
The OARC Hamfest is held at the
Carp Agricultural Fair Grounds at
the same t im e as the Carp
Farmer's Market, so an additional
bonus is that guests can a lso
enjoy stocking up on farm-fresh
produ ce, and cra fts from local

art isans.

WOODSTOCK,IL The Tri·County
Radio Group, Inc., will ho ld its 8th
An nual Hamfest and Com puter
Ex travaganza at the McHenry
County Fairgrounds located just
north of Route 14 on Route 47,
beg inning at 6:30 a.m. for the flea
market and 8 a.m . for th e
exhibitors. (Setup available on
Saturday, by appointment, or 6:30
a.m. on Sunday.) Talk-in on 146.52
(simplex). Reservation deadline is
August 11 th. For more info or
reservations, contact Bob Grosse
N9KXG, (708) 944-0500. E-mail
[TCRG@quality-enterprises.com}.
Mail: T.C.R.G. , PO. Box 3107,
Skokie IL 6007-6107; or v isit the
Web site at {h ttp://qual i ty 
enterprises.comITCRG}.

Computer Expo from 8 a.m.-2
p.m. at th e DUbuque County
Fairgrounds on Old Highway Rd.,
west of Dubuque. Features
include f ree parking, camping
(elect. availab le) , dealers, flea
market, tailgating, with VE exams
at 10 a.m. Admission is $4 in
advance and $5 at the door; 12
and under adm itted free. Eight
foot tables are $8 each. Talk-in on
147.84/.24. Contact Jerry Ehlers
W0SAT, (319) 583-1016; Loren
Heber N0YHZ, (319) 556-5755;
or Jerry Lange KB0VIK, (319)
556-3050. Write to G.R.A.R.C. ,
Po. Box 546, Dubuque IA 52004
0546. E-mail {kb0Icj@mwci.net}.
Visit the Web site at {http ://
grarc.mwci.netl].

AUG 30

AUG 29-30

YONKERS, NY The Westchester
Emergency Communications
Assn., Inc., will hold its Summer
Radio and Electronics Hamfest , 8
a.m.~2 p.m. August 30th, at the
Yonkers Raceway. This outdoo r
tailgat ing event will feature all
types of new and used ham radio
equipment , computers, CB,
shortwave, scanners and other
variet ies of electronic equip., and
parts. Free unlimited pa rk ing ,
handicap accessible. Admission is
$6, children under 14 free with
adult adm ission. Talk-in available
on WECA's rptr. at 147.060 MHz,
pI114 .8. For more info, please call
the W£CA info-line at (914) 741
6606; or vis it the Web site at
{WWW. WECA.ORG}. WECA is an
all-vol unteer amateur radio

DUBUQUE, lA The Great River o rganization whose members are
ARC , Io wa Ant ique RC and dedicated to prov id ing public
Historical Society, and the Tri- service and emergency two-way
State Computer Users Group are radio communications in West-
getting together to sponsor the chester County and the surrounding
5th Annual Hamfest Radiofest areas.
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WOODLAN D PA RK, CO The
Mountain ARC Campfest-Swap
fest will be held Saturday, Aug.
29th and Sunday, Aug. 30th, at
Colorado Lions Club Camp, four
miles north of Woodland Park, on
Hwy. 67 North. Free admission for
buyers. $10 daily to camp and/or
sell. Campers may set up camp
Friday, August 28th after 2 p.m.
Advance reservations requested.
Contact Judy KB@WGNat(719)
836·0217; E-mail (dsrtflwr32 @
aol.com); or mai l reservations to

MARC. Po. Box 1012, Woodland
Park CO 80866.

BO XBOROUGH, MA The 1998
New England ARRL Convention
at Boxborough MA will be held at
the Ho lida y In n Boxborough
Woods Hotel and Conference
Center, Route 1-495. Fo r infor
mation regarding exhibits , con
tact, da y or evening, Anthony
Penta WIABC, General Chair
man, 88 Hill St. , Topsfield MA
01983. Tel./FAX (978) 887-8887.
E-mail { tony @shore .ne t}. For
room reservat ions, contact Mel
Cole WZ1Q, Reservations Chair
man, PO. Box 8, Prides Crossing
MA 01965. Tel. (978) 927-1953. E
mail [mel@shore.netj. For exhibit
and advertising info , contact
Richard Cosma KD1BF, Exhibits
Chairman, 95 Higgins Road,
Framingham MA 01701 -4311. Tel.
(508) 877-8241; FAX (617) 248·
6939; or E-mail {kd1bf@amsat .
org].

County Electronics Assn's annual
Summer Hamfest will be held 7
a.m.-2 p.m. Saturday, August
29th , at the La Porte County
Fairgrounds, located 50 miles
east of Chicago. Plenty of paved
area for selling , and an air
conditioned building with eight
foot tables for vendors inside.
Open at 6 a.rn . for vendor setup.
Tickets are $5, tables are $5, from
Rich Dugger WD9ARW, 4977 W.
150 N., La Parle IN 46350. Tel.
(219) 326-6672. E-mail
{Ipcea@hotmail. com].



licenses, to b ro adcast over a
va rie ty o f v intage tu be rad io
equipment. The stalion will operate
AM phone and SSB 00 80. 40, 20,
15, and 10 meters. Contact (or
receive) station N9cax on either
of these daysand send a reception
report along with a LSASE to ARCI
for a a SL certificate. For more info
about this rare opportunity, or for
more info about Radiafest XVII, E
mai l [arci3 1280@aol.com}. Visit
the Web site at [hnp:llmembers.
ao/.comIarci31280Iarci.htm}.

AUG 8-9

OSCODA, MI Station K8Y, working
at the Yankee Air Force Museum
(formerl y Wurt smith Air Force
Base), will operate 1300 UTe Aug.
81h-21 00 UTC Aug. 9th . Freq.:
3.700. 14.050, 14.270, and 3.885.
Send SASE for a certificate to Ray
Knuth KB8ZYY. PO. Box 2 71,
Oscoda MI 48750 USA

AUG 13·1 6

SYCAMO RE,IL The Kishwaukee
ARC will operate W9S to com
memorate the 42nd anniversary of
the Northern Ill inois Steam Power
Show, from 1300Z August 13th to
1900Z August 16th. The four main
frequencies are : 14.030 (CW),
14.2 50 , 7.235 . an d 28.350 .
Stations contacted may request a
certificate by sending a 9' x 12'
SASE to Bob Yurs W9ICU, Po.
Box 341, Sycamore IL 601 78
USA.

AUG 15

WILMINGTON, NC The Azalea
Coast ARC will operate AC4RC
1500Z-2 100Z, from the original

radio room of the Battleship USS
North Carolina BB 55. Freqs.:
7.250 , 14.250, 2 1.35. 28.400.
OSL to AC4RC, Po. Box 4044,
Wilmington NC 28406 USA

AUG 1&-16

WASECA, MN The Viking Amateur
Radio Society will host the ir 3rd
annua l Special Event Station
(WAOCJUI9ALD), honoring Edgar
F. Johnson for his contributions to
amateur radio. 9ALD was Edgar
Johnson's call before Minnesota
became part of the 0 call district.
The station will operate in con
j un ct ion with th e aro annua l
HamfestiSwapmeet and a craft
fai r. There wi ll be vin tage E.F.
Johnson AM, SSB, and CW equip .
set up lor ham s to operate. A
special ce rtificate will be issued to
all guest operators. A special OSL
card will be issued to all hams who
work the station. Vintage E.F.
JOhnson transmitters will operate
on ooth SSB, AM , and possibly
CWoHF operation will be between
0800 CDT-2100 C OT. Freqs .
planned for use on AM are 3885,
7290, 14286, 2 1400 and 29000
kHz . sse operation will be on
3900, 7260. 14250, 2 1350 and
28400 kHz. CW operation will be
on 3700. 7125, 140SO, 21150, and
28050 kHz.

AUG 15- 17

ENGLEWOOD, NJ The Engle·
wood ARA. Inc., invites all amateurs
the world over to take part in the
39th Annua l New Jersey QSO
Party. For further details, contact
(as soon as possible) Englewood
Amateur Radio Association. Inc.,
P.O. Box 528, Eng lewood NJ

07631-0528 USA Send a #10
size SASE lor a reply. The contest
w ill be he ld f rom 2000 UTC
Saturday. Aug ust 15th to 0700
UTC Sunday, August 16th. and
from 1300 UTC Sunday, August
16th to 0200 UTC Monday. August
17th . Phone and CW are con
si dered th e same contest.
General ca ll is "CO New Jersey"
or "CO NJ." New Jersey stations
identify themselves by signing
"DE NJ" on CWoand "New Jersey
calling" on phone. Frequencies:
1810. 3535,3950, 7035. 7135,
7235 , 14035, 14285, 21 100,
21355. 28100, 284 00. 50-50.5,
and 144-146. The Englewood
ARA suggests phone activity on
the even hours ; 15/10 meters on
the odd hours (1500-2100 UTC):
and 160 meter s at 0500 UTC.
Logs must show the UTC date and
time, OSO exchange, band and
emiss ion, and be received not
later than Sept. t zth. 1998.

AUG 22

NORTHPORT, LONG ISL AND,
NY K2ARC. American Red Cross
Emergency Communicatiorl Ser
vice wil l ce lebra te the 200th
Anniversary of the Eaton's Neck
Lighthouse, Northport, L.I.. NY, in
conjunction with participation in
·Ughthouses on the Air." Operation
will be on 7.280, 14.280, 21.380,
and 28.380. For a special OSL,
S ASE to CABNY-ARCECS OX
Assoc., AD. Box 1479, Huntington
NY 11743.

OXNARD, CA The Ventura County
AR C wi ll celeb ra te their 60th
Anmversary of ARRL affiliation by
operating Station K6MEP 0000
UTC- 2400 UTC Au gust 22nd.

Operation will be 011 28.340, 21 .400
and 7.100. OSL to K6MEp, PO. Box
2103, Oxnard CA 93034 USA.

SEPT 5

NOTRE DAME, IN Notre Dame
ARC will operate NDlU 1600Z
2359Z Sept. 5th, to commemorate
the 1DOth Anniversary of the First
North American Wireless Trans
meson. SSB: 7.250 and 14.250.
CW: 7.035 and 14.035. To obtain
a commemorative OSL, send an
SASE to Notre Dame Ama teur
Radio Club, 226 COBA, University
of Notre Dame, Notre Dame IN
46556.

SEPT 12-1 3

VERVIERS, BELGIUM The G.D.V.
~Gang de Vervie rs" of Verviers.
Belg ium , will aga in operate
ON4USA, 1100 UTG-17oo UTC,
Sept. 12-13. The operation will
o riginate from the Henri-ChapelJe
Cemetery, Belgium. and all radio
operators are encouraged to
participate. Sta tion ON4USA was
formed in 1988 by Mr. Christian
Ke ldenich in qrantuoe for their
freedom which was gained more
than 50 years ago. The station
continues to operate on a yearly
basis and man y o f the par 
ticipating hams are bilingual , so
language will not be a major
problem. This event is conducted
to honor the memory of those who
gave their lives between 1939 and
1945 for the freedom of Europe,
and to celebrate the liberation of the
area aro und Vervi er s , Aubel ,
Welkenraedt, Hombourg and Henri
Chapelle, Sept. 9--12, 1944. CW:
7.040. 14.040, and 21.040. SSB:
14.225,21.275, and 28.475. fa

been going up fairly steadily
fo r the last 45 years at a little
over $1000 per decade ($108
per year), which has.. tak en us
from about $ 1600 per year in
1953 to $6500 thi s year. The
fact that m any parochial
schools and schools l i k e the
Sudbury Valley School arc
do i ng a far better job of edu
cat ing kids at less than hal f
that i sn ' t being m ent io ned .

A recent study sho wed that
one third o f the ei ghth grad
ers i n our public schools were
unable to dem onstrate a basic

NEUER SRY DIE
corumued jrom page 5

fi eld I see the reclusive lady
sl ippers. a type o f orchid .

A bi rd fl i es up from her
nest in the field, scolding m e.
And I surpr ise som e pheas
ants havi ng an early l unch . In
a \....hoosh they're away to the
fie ld across the dirt road. I
jog over a lill ie ri se and
there's a yo ung fawn looking
ar m e. W hen I get closer she
turns and casually walk s into
the nearby forest.

Then I remember the thou
sands of day s o n the crow ded

New York subway, going to
school and to work. I remem
ber the car exhaust as I
walked the sidew'elks and the
end less people. none sm iling.
The porno theaters and stores
around Times Square.

School D aze

You 're probab l y gett i ng
bored wit h m e bi tching about
how our schools are doing
such a ro t ten j ob of educati ng
o ur kids - o f ho w our
youngsters are scor i ng righ t
at the botto m o f the devel
oped wor ld , with e ven the

k ids i n A lb an ia run ning ri ngs
around ' em . Wel l. go lly, per
h ap s th e NEA (the teacher 's
un ion) is right and we j ust
need to spend more money.
We need to raise teachers '
salaries and thus gel better
teachers . Ya-da-ya-da.

W ell . we're al ready spend
i ng: far m ore per pup il than
any other country, and our
lest score s are sti ll dropping .
I do l ike the so lutio n to thi s
problem : L o w er the bar so
m ore kids appear to have
highe r scores.

A look at the costs per pu -
pi l for K -1 2 shows that it has ConI/Hued on page 71
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Intro to Superhets
Part 1: History and overview.

Hugh Wells W6WTU
1411 18th Street

Manhattan Beach CA 90266·4025

E
arly in the developme nt of ra
di o, a piece of wire be nt in the
shape of a hoop became a re

ceiver. As such. it \vas placed in a
strong magnetic field produced by a
transmi tter. The recei ved signal pro
duced a smal l spark be tween the ends
of the w ire hoop. A distance of a few
feet between the transmit ter and re
ccivcr was considered good .

To increase the dista nce. a more sen
sitive receiver was developed by using
a recti fying junction. Materials such as
oxides and carbon were tried. Eac h
produced a se nsitivity that was reason
able hut still not good enoug h. Later. a
mineral ca lled galena was found to
produce an even bet ter sensitivi ty. T his
was the age of the crystal set, and he
cause of the better se nsit ivity. the dis
tance between the tra nsmitter and
recei ver could be increased.

Crystal sets were expe nsive and only
a few people cou ld afford them. At the
time, it was com mon for people to
gather around the set and share head
phones so that they m igh t hear a pro
gram. The choice o f program listened
to was dete rm ined hy which o ne could
be heard. A selection was not possible
at the time.
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Later on, when morc stat ions began
operating , an interference si tuation de
veloped. The need to select a desired
station began to grow. Tuned circ uits
were developed, and helped to a de 
gree . Howe ver. at that time impedance
match ing was either unknown or not
understood because the impedance of
the crystal detector was seldom
matched to the impedance of the tu ned
c irc uit. Poor sensit ivity and very broad
bandwidth were the resu lt. With the
adve nt of the vacuum tube, impedance
matching became eas ier. Thi s was es
pec ially true after the deve lopment of
the triode tube.

Better receivers were sought. and by
using the triode tube, many detector
circu its were deve loped. At fi rst the
tube on ly replaced the crysta l as a rcc
tifier and produced only a neg ligib le
increase in performance . However, the
triode . when used in de tector ci rcui ts
suc h as the gri d leak , in fi nite imped
ance, plate, regenerative . and many oth
ers, produced res ults which delighted
everyone. At first it was thought that sen
sitiv ity and selectivi ty had reached thei r
peak. This idea was short-lived, because
as the number of transmitters increased.
so d id the number of remote liste ners
and interference problems .

Tuned radi o frequency (TRF) ampli
ficr stages we re added to the receiver,
shown in Fig. I , ahead of the detector
to improve both the sensitivi ty and se
lec tivi ty. As eac h tuned circ uit was
added so w as a knob on the front•

panel to tune it. To tune in a station on
one of these receivers. which had five
or six RF stages . it was necessary to he
an octopus . If all the c ircuits were not
tu ned to the same frequency at the
same time, the sensitiv ity wo uld drop
off so ra pidly that a station could he
bypassed wi thout knowing it.

Great strides were made in the radio
business when companies like Atwater
Kent ganged the tu ning capaci to rs to 
gcthcr wi th steel hands or wire to
synchronize the tu ning of eac h circu it
with a si ngle knob . This was ca lled
gang tun ing and was hail ed as a major
de ve lopment.

To better this arrangement. companies
like Majestic mounted many tuning ca
paci tors on a single shaft. which elimi
nated haywire and steel hands-for a
while, that is. Wire and string retu rned to
receivers, not to gang capacito rs to

gether, hu t to sy nchronize a big d ial to
the tuning capacitor. The price o f receiv
ers was then determined by the number
o f tubes and the size of the tuning dial.



•
!'i Pt ;C1A L I'IUCl ~G FOR n Jo; A, LERS A!\() EXI'O RT ERS

fT·920

--· .. . ...- "" ~· . 
" ._~ , - _.

TEL 212·925·7000
FAX 212·925·7001

Software Systems Consulting

II~
61 5SEI"ml",R" ,

..., ..., San Clemente. CA 92672
Tel: 714/498-5764

Fax: 714/498-0568I ~ hllp:lfwww.sscorp .com

Visa and MasterCard Welcome

SSC is proud to announce PC HF Fax 8.0 for
w ocows Now you can receive weather Fax, FEC,
RTTY, Morse Code, Navtex. Amtor and Sitor while
work.lng with othe r software The package comes
With our new Windows FSK demodulator.
software . manual and database Just plug It in,
connect your receiver. and you are copYing the
world I Call or write for our FREE Products
Catalog

CIRCLE 42 ON READER SERVICE C"'RC

CIRCLE 250 ON READER SERVICE CARD

PC HF Facsimile 8.0

ICOM· KENWOOD

SONY · STANDARD

~ '" NO TUNERS

~
f"'tt.--";;:;- ...",~ NO RADIALS

:.0.....'-' ~'" NO COMPROM ISE
~'"- " ....<> PRICES START AT $49.95
,,~ ~ ...<; SEVEN EXCELLENT REVIEWS

~'-' ~~o JUST DONT HAPPEN BY CHANCE
~...", CALL US FOR A FREE CATALOGUE

",,,,~s.. ,,,i... i. 73. 0,1. 198~; 73. S.p!. 1'l1 ~ : n. M... h 1 ~86
...~ CO, D•• . 1918: W.R., MI '. 1991; l3, N••. 199( ; 73. Ap r. 1196

ASK ABOUT OUR NEW IsorRON 160C!

~ BILAL COMPANY !t:'-'1 137 MANCHESTER DRIVE .: ,
~ FLORISSMH.COLORA00 80816 c ,
... (719) 687-0650 ' .

C1KCL.IO 4 1 011 R"A DIO R SIORV ICE CARD

73 Amateur Radio Today • August 1998 39

BARRY ELECT RONICS CORP.
540 BROADWAY. NEW YORK, NY 10012

MOTOROLA

BUSINESS· HAM·. GOVERNMENT · MARINE· AVIATION · SHORTWAVE
CB· CELLULAR · PAGERS· SCANNERS · UHF· VHF. TRUNKING

WE REPAIR RADIOS

" O UR 46th YEAR"

MAXON
YAESUIVERTEX

VX-I R

MOTOROLA RADIO SYSTEMS
BUY DIRECT AND SAVE 1-8UO-99U-2929

"WE SHIP WORLDWIDE'·

Front end

input signal to be at one frequency and
the frequency se lecti ve circuits within
the receiver to be at another fixed fre
quency. As shown in Fig. 3, a signal
arriving at the antenna of the receiver
at 2 MHz can be converted to a fre
quency of either I MHz or 5 MHz by
beating it against a signal at 3 MHz. If
selectivity improvement is desired,
then the heterodyned frequency of 1
MHz would he chosen. The 5 MHz
signal is higher than the original 2
MHz signal and. therefore, the tuned
circuits wou ld exhibit a wider band
width. The 3 MHz signal is called a lo
cal oscillator (LO) signal because it is
produced within the receiver for the
purpose of heterodyning it with an in
coming signal. Because the result of
this heterodyning produces a new sig
nal (l MHz). this new signal is called
an intermediate frequency (IF) signal.
An IF amplifier is fixed tuned to the
desired frequency.

Of course. there arc other important
circuits in a receiver to improve both
the sens itivity and se lectivity. It is also
necessary to consider noise reduction
from the many sources that surround a
receiver. Let's now examine and dis
cuss each stage of a recei ver to provide
some insight into its fun ction .

The receiver fron t end consists of
those stages existing between the an
tenna terminals and the input to the IF
amplifier. Front end stages are the RF,
mixer. and oscillator. It is generally as
sumed that a circuit must be an ampli
fier to be called a stage. In actuality,

~ RF H RF H DETH AF ~

Even though receivers became fan
cier and higher-priced, the problem of
interference still continued to mount.
In 1932. Edwin Armstrong developed
the superheterodyne recei ver. This re
ceiver was the answer to most all of
the existing receiver prob lems, and
even today, the superhet receiver is
still used. However, the circuitry has
heen refined and updated through tech
nology. A single conversion superhet
following Armstrong 's original design
is shown in Fig. 2.

The word superheterodyne seems to
be a coined word for the era of its de
velopment. However, the word hctero
dyne describes the principle of
operation. When two signals, whether
aud io or radio frequency. arc mixed to
gether. heat notes are produced . These
heat notes are the sum and difference
combinations of the principal input
signals. Musicians use the heterodyne
principle when tuning a stringed in
strument. By plucking two strings si
multaneously and then a third string,
beat notes are produced. The third
string can be tightened or loosened to
produce the desired beat note.

Because the bandwidth of a tuned
circuit becomes narrower as its tuned
frequency is reduced, the ability of the
circuit to select a particular signal is
improved. The disadvantage for the
TRF and crystal set was that there was
very little control over the receiver's
bandwidth except through the use of
multiple tuned stages.

To ge t around this problem. hetero
dyning was introduced, allowing the

Ftg.L , A TRF receiver with a detector pre.
ceded by two RF stages.

Fig. 1 . Single conversion superheterodyne
receiver.
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Fig. 3. T\I'o [ usuknnentul signals being
mixed. p,,(/(IIIl'iIlK SII/ I I lind difference heal
freque IlC ie .\'.

the oscillator is not cons idered a stage,
hut only an osc illator section. For in
stance , a power supply is not an amp li
fier and it is rarely. if ever, called a stage.
These circuits arc usually referred to as
secti ons. such as the power supply sec
tion. oscillator section, noise limiter sec
tion. and so forth. However. the term
"stage" is used rather loosely at times
and has hecome acceptable in most
circles .

front e nd circ uitry bec omes the real
heart of the receiver and is the de ter
min ing factor in its success as a listen
ing de vice . Some factors involved arc
sensitivity. se lectivity, noise figure. and
image rejection . Noise figu re is fre
que nt ly a measure of sensitiv ity as a
signal leve l compared to a received
noise floor. Unfortunately. there is no
formula wh ich will sa tis fy all of these
factors at the same time . A compro
mise at times. however. will satisfy most
situations. To a degree. all of these fac
tors tend toward the same require
me nts in circ uit design and may he
co nsidered a " formula."

For a recei ver to he sensitive . it must
he abl e to respond to weak signa ls.
How weak mu st the signal be to he
ca lled we ak'? The te rm sensi tivity then
is relat ive ami is tied to the sta te of the
art recei ver sens itiv ities . At present. a
sensitivity of 0. 1 microvolt for 10 dB
of quieting is about a verage for VHF
and UHF rece ivers. Low-band rece iv
ers in the 400 kH L to 50 MHz region
pe rhaps require only two microvolts
for 10 dB of quieting. T he difference
in the frequency range versus the sen
sitiv ity is determined by the amount of
atmospheric noise present at the an
tenna terminals of the recei ver.

Maximum atmospheric noise seems
to he centered on 25 MHz. Fortunately.
a tmospheric no ise decreases at the
rate of 3 dB pe r oc tave for inc reas ing
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frequencies. Therefore , VHF and UHF
frequencies arc less bothered by atmo
spheric noise . Of course. atmospheric
noise is not the only noise which must
he overcome in a rece iver. Noise
caused by the thermal ag itati on of
e lectrons as they hump into things he
comes qu ite predominant at times.
Vacuum tubes and early semiconductor
de vices produce a wonderful amount of
noise . Today we use noisy diodes as a
noise source for testing receivers .

When a tremendous amoun t of arn
plificution takes place follow ing a noisy
stage. all of the noise produced by that
stage wi ll be amplified along with any
signal which is present. If the signal is
weak. the no ise may mask it. Also.
when the signal is strong, it may mask
the noise . W hen an engineer designs a
receiver, he must consider every factor
carefully so that a receiver will he pro·
duccd which will provide the best ca
pnhiliti cs possible at minimum cost.
Considerations must be made for the
front e nd stages to provide a suitable
signal- to- no ise ratio , ample adjacent
channel signal rejection, etc .

So far, sensi tivity has been the major
point in the discus sion. although band
wid th has been mentioned. Generally
speaking. the wider the bandwidth of
the front e nd, the greater the amoun t of
noise that will e nter. Therefore , narrow
bandwidths are desirable . In addition,
narrow front end bandwidths te nd to
reduce crossta lk (modulation of the in
coming carrier by a strong adjacent
cha nnel signal) and images. However.
the major contributor to crosstalk is any
nonli near device within the recei ver ex
isting in the early part of the signal
path .

An image signa l is caused by het 
erodyning action. Since superhet receiv
ers usc heterodyning for frequency
conve rsion. image rejection becomes a
problem. All superhets are plagued
with thi s condition. However, better
receivers reduce the problem by using
many high-Q tuned circuits in the RF
stage and hy frequency conversion-
techniques . An image signal is usuall y
an in terfering signal, which e nters the
receiver front end outside of the nor
mal passhand of the input circui t. It is
usua lly just the right frequency to beat

with the local osci llator to produce a
signal equa l to the IF. As such. the IF
amplifi es and passes the signal as if it
were the desired input signal. Once the
signal enters the receiver. it cannot be
rejected. It must be kept out in the he
ginning . We will include a further d is
cuss ion of images when we talk about
mixers and osci llators.

RF stage

The RF stage design is genera lly
chosen for the receiver 's application.
For instance . if the rece iver is to he
used for F~1 music or local signa ls
which are generally very strong, the
RF stage requi rements are reduced to
perhaps none. It may a lso be designed
as a passive (non tunable) stage with a
passhand wide enough to cover the de
sired hand. However. whe n the re
ceiver is designed for communication
in the VHF and UHF region, the front
end design becomes critical as the
typica l signa l is vc ry weak and easily
masked by noi se and adjacen t channel
interf ere nce.

The ga in of the RF stage is of sec
ondary importance whe n compared to
signa l-to-noise ratio. wh ich is a mea
sure of sensitivity. The purpose of the
RF stage is to provide on ly enoug h
gain to present a signal to the mixe r at
a leve l above the noise level generated
within the mi xer. A lthough a high gain
sounds desirable , it comes at the cost
of increased noi se generation as a
fu nction of gain . Typicall y. the RF
stage provides only slightly more gain
than required to overcome the inser
tion losse s of the tuned circuits preced
ing the stage.

W hen transcei vers arc used in a du
plex mode (transmitte r and recei ver
operating simultaneously). the receiver
is subjec ted lo havi ng a high lev el of
RF e nergy being present at its antenna.
Even though it isn 't at the same frc
quency, the high RF le vel can cause a
masking of the recei ved signal, par
ticularly if weak. The condition is called
"dcscnsc," where the recei ver is de
sensitized as a resu lt of the strong local
signal. Clearing up the dcsense prob
lem requires many techniques. includ
ing fil tering. a nonsaturating RF stage.
and signal separa tion (narrow pass-
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Fig. 4. Desired and image signals created
through heterodyning. Desired and image
signals are separated by two times the IF.

Because of heterodyning ac tion,
images occur. What is an image? As
a result of mixing a loca l oscillator
signal with all of the signa ls appear
ing in the antenna circuit , there will
be two product signals that will be ad
jacent to the osc illator and separated
by a frequency equal to the IF. One of
these signals will be oscillator fre
quency plus the IF, and the other will
be the oscillator minus the IF. As Fig.
4 shows, the difference between the
two input signals is twice the IF. One
of the two signals will be the desired
signal and the other is the unwan ted
signal, or image. It is ca lled an image
in comparison to the desired s igna l,
which places it in a mirror-image po
sition relative to the oscillator.

As an example, if the oscillator is at
10 MHz and the IF is 2 MHz, then the
#1 signa l will be 2 MHz less than 10
MHz, or 8 MHz. At the same time. #2
is 10 MHz plus 2 MHz, or 12 MHz. A
signal arriving a t the antenna terminals
at e ither or both 8 and 12 MHz wi ll be
mixed with the oscillator and con
verted to 2 MHz. Either of the two sig
nals may be designated as the desired
one, and the othe r is then called the
Image.

To reduce the strength of the image ,
tuned circui ts resonant at the desired
frequency muse be used be tween the
antenna terminals and the mixer. The
greater the number of resonan t circuits
or ci rcuits exhibiting a high Q. the
more the image will be attenuated.

Another way of attenuating the im
age even furthe r is to increase the fre
quency separation between signal #1
and signal #2 . T his is done by in
c reas ing the frequency o f the IF. The
greater the separation, the eas ier a
low-Q circui t will reject/attenuate
the image. Two techniques typically
used to red uce the image are increas
ing the num be r of tuned circuits or Q
o f the tuned circuits be tween the an
tenna and the m ixer, and utilizing
multiple frequency conve rs ion.

Next time: oscillators, IF ampl ifiers,
detectors . fa

this distortion ge nerator (mixer), fre
quency conversion would be difficult.

Images

Mixers

The second most important stage in
the receiver is a mixer. During the fre
quency convers ion process, noise is
generated. The level of noise must be
kept to a minimum. The mixing pro
cess is usually the noisiest within a re
ceiver and that noise level must be
overridden by the incoming signal
from the RF stage. Therefore, the RF
stage must have a noise figure less
than that of the mixer, yet have jus t
enough gain to provide a signa l level
exceeding the noise level of the mixer.

The mixer stage o f a rcceiver is not
generally required to exhibit gain,
si nce the achievement of gain em
braces the generation of noi se and is to
be avoided when possible. Many
mixer designs have been developed
over the years, starting with diodes be
ing the first in a series of nonlinear de
vices. Because of the inherent noi se
generation within a mixer, many de
signs have been used with low-noise
vacuum tubes, transistors, JFETs, and
now balanced m ixers. Balanced mix
ers may be made using active and/or
nonactive (passive) devices. The ob
jective of usi ng a balanced mixer is to
reduce intermodulation distortion, and
modem passive balanced mixers have
a large dynamic range which prevents
them from creating signal distortion
during the presence of strong signals
whether local or adjacent channel.

The purpose of a mixer is to act as a
nonl inear device to distort the wave
form of the incoming signal. Cons ider
what a halfwave rectifier in a power
supply docs to the sinewave input
from the power line. It distorts the sig
nal by conducting on only one hal f
cycle of the waveform. The mixer docs
essentially the same thing to its input
signals. Because of the distortion, com
binations of the various input signals
arc produced and only the desired com
bination is selected for use. Without

band). Duplexcrs, high-Q cavities. and
helical resonators are common in base
station and mobile equipment where
the transmitted signal level must ex
ceed the received signa l leve l by 60 dB
hccause some descnsc is still noticeable
at 60 dB.
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73 Review

Whiterook's Model MK-88
Pocket Electronic Keyer

!few is for YO/l . check out this keyer.

Thomas M. Hart AD1 B
54 Hermaine Ave .
Dedham MA 02026

M orse code is the oldest amateur
mode and is composed or

unmodulatcd RF. Tbc first Morse code
transmitters sent noisy electronic pulses
with signal strengths thai changed dur
ing transmission. The "damped wave"
o f curly designs wus replaced in due
course by the constant output level s
or tubes. The te rm "continuous wave"
(CW) refers to the ge nera tion of RF on
a single frequency at a continuous
stre ngth.

The actual code is named after
Samue l F.B . Morse . an American arti st
and inventor. hom in Massachusetts in
1791 . 1\..Iorsc was a promi nen t pai nter
and scu lptor who graduated fro m Yale
and became a professor at Xew York
Unive rsity by 1X12. He had other in
tercsts. incl udi ng com munications. In
IX37. Morse invented a sys tem for mcs
sage tra nsmi ssion over a sing le win:
using an electrical ly pu lsed code.
Early systems used cfcctromechani
cally-controllcd pencils to mark paper
s trips driven by clod works and were
effective at distances up to 20 mi le s:
relay stations ulti mately increased sys
tem range . Operators soon reali zed
that the y cou ld copy "hy car" and th at
the recorders we re unnecessary. In
time . other investigators. including
Thomas Ediso n. improved the techno l
ogy so thai mu ltip le sig nals could he
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sent on a sing le wire. By using alter
nating current o n different frequenci es.
many signals could he in process at
an)' g iven lime . Fi lters were then used
to send messages 10 spec ifi c receivers
for decoding.

About two years ago . I disco vered
the RS· 12 sate llite and began 10 usc it
fo r comm unications. Both SS B a nd
C W mode s arc available on modes K
and A on th is partic ular sate llite. It had
been quite a wh ile since I had used a
straig ht key or kc yer. My compute r
and termi na l unit have done most o f

m y C\V in rece nt years. a nd then.
mostly during contests . ~1 y venerable
Ten-Teet " kcycr had long since
stopped working and I was on the
search for somethi ng new.

I started with no idea what mi ght be
avai lable or how much I co uld expec t
to spend. In fact. the costs o f most
units were appalli ng . I wanled to make
a fe w sate II itc co ntacts. not invest ill a
b lue-chip kcycr, II seemed that me
chanical kcycrs had largely disap
peared from the scene. wi th the
notable exception of the Vibroptc xt v
Classic-a beautiful unit. but one that
did not come close 10 fining into my
cost/bene fi t c urve .

Then. I saw an advert isement for
Whitcrook Products, a company owned
and operated hy John Rohli n WA6KYO.

I se nt for a catalog. Whiterook offers a
variety of keys and kcycrs, the latter in
sing le- and double-le ver versions. I
now ha ve two MK-88 kcycrs and am
very pleased with both.

What is a n iam bic keyer?

The term "iambic" denotes a two
syllable metrical foot . whe re the first
syl lable is unaccented and the second
acce nted. In short. a term with the em
phasis in a "di-dah" fashio n. In practi
ca l term s. iam bic keyers feature two
leve rs thai arc used in a "sq ueeze"
fashion to faci lita te usc . Iam bic keying
ope rate s in two main fashions. mode A
or B. The latter is far more co mmo n.
and is designed to allo w the user to in
sert dits or dots while key ing a Siring
o f the o ppos ite element. Sounds con
fusi ng . hut it works gre at. The c urre nt
Whitcrook MK-88 is exclusively mode
H.

Iam bic keycrs a llow the user to press
one leve r fo r a series o f dots and the
other for dashes. The special feature o f
the sys te m is th at when both le vers arc
pressed. the kcycr alternates between
dots and dashes. vel)' convenient for
ge ne ra ting C Wo T here arc memories
in the c h ip de sign th at hold the in
se rted dit or dot and the n se nd it a t
the right time. Ke ye rs arc es pecia ll y
usefu l in generating the so-called



"i ambic seven" characters: C-F-K-L
Q-R-Y. Usc (I f a lternate padd les makes
keyi ng qui te e ffort less, although the re
is a learn ing curve to overcome. Iam
bic kcycrs are much more user
frie ndly than the older single -padd le
"sidcswipcrs ."

Integrated circuits: the keyer hrain

O lder versions of the MK -88 (a nd

many other keyers. too) used the
Curtis 8()..t..IA BM integrated circuit.
which is no longer in prod uction. An
exact substitute is the Island Keyer
chip. a 20-p in "keycr on a chip" that
has a 50 lJ A resting c urre nt and good
RF immu nity. An external 50 to 5(XJ j.tA
meter ca n he used to monito r code
speed du ring operation. Contac t de
bounce is minimi zed. characters arc
sel f-completing and we ight control is
available. Dot a nd dash memory is part
of the chip design as wel l.

Model ~IK·88

The Whiterook keyer is capable of
speeds o f up to -1-0 wpm. hu t most of us
will never approach speeds that high
(max imum wpm is 20 to 30 in most
cases). The case is black ABS plastic
and the entire unit is sma ll and light.
There is 110 provision for ex tern a l
power. hut there is eno ugh space in
side to change tha t. As shipped. the
keyer uses a sing le three-vo lt lith ium
battery (included); replacements arc
available from Radio Shac k rM a nd
other electronics stores. The ou tpu t
goes to a 3.5 mm jack mono connector
that is designed for posi tive-keyed
(i.e.. swi tched to ground) sol id sta te
rigs. The unit was targeted at the QRP
market. but I have used it with power
up to 160 watts fro m 80 to IWO meters .

Whitcrook cautions that high power
transmi tters may interfere with the
kcycr because the case is not shie lded .
I ha ve not experienced problems while
opera ting at medium power le vel s (up
to 160 watts) except on the 160 meter
hand. For some reason , I have e nough
RF in the shack to lock up the ke yer
whe n running 100 watts on I .X M I II .

The mechanica1 system is plastic and
is not as rugged as metal counterparts of
fered by Kent. Bencher. Vibroplcx. MFJ

and others . However, careful usc should
eli minate any short te rm system fai lure
due to materia ls . There is no way to
adjust the gap. a n absence that may not
be desirable to some operators. When
used as a single lever system. the dot
and dash levers are "sideswiped' as
needed . The only problem that I have
noticed here is that if one le ver is not
complete ly released. or accide ntally
brushed. strange combinations of dots
and dashes may result. The non-iambic
opera tor has 10 deve lop a feel for the
keyer; a soft touch is requ ired.

It is very interesting to operate the
kcycr and fi nd that it is a bso lute ly si
lent. There arc no re lays or other gad
gets that let you know wha t you are
se nding. A side tone in the rig is neces
sary. One c hange from earl ier ve rsions
of the ~IK -8X is the add ition o f two
red dots; one on the thumbwheel that
acts as on/off switch and speed con
trol. and one on the case. The dots re
mind you that the key is off whe n they
are lined up ne xt to each other.

1 fee l that the Wh itc rook ~IK-88 is a
fine product that will meet the needs of
many C\V operato rs. Hard-core Morse
coders will probably wa nt something
more upsca le , but portable , Q R P. and
occasional operators wi ll appreciate

Radio Bookshop
I'hOI>e 800-27-1 -1313 or 003-92-1-0058 . FAX 603
92-1_86lJ. or see ordc1" form on P3l1:" 88 for orderin~

infonn3t ion _

Rene's Books

i'oJASA :\tooned America. Rene
makes an airtight case Ihat NASA
never landed anyone on the moon. Ri
diculous. of course. so maybe you can
be the f irsr ro fi nd fault with Rene's 30
"gotchas." He sure convinced Wayne.
$28.

The Last Skeptic or Science. Rene
blows holes in one cherished scien
tifi c dogma after another. Do you be
li eve there have been ice ages? That
the moon causes the tides? That the
iron core of earth causes its magnetic
fi eld? 11131 the transmutation of ele
ments is difficult? Another $28 well
spent.

PhotoA , whitcroot:s MK-NN Kever.

the price and features . The unit is very
light a nd must he trea ted care fully, Do
no t plan on putti ng a brick on top to
hold it in p lace whi le you operate.

Whitcrook offe rs the ~1K-88 for
559.95 plus $2.00 shipping and han
d ling . Order it by mail from:

Whi terook Products Com pany
309 S. Brookshire Ave .
Ventura CA 93OO3--W 13.
You can also order by phone/FAX at

(805) 339-0702. or by E-ma il at
[wpc@wcst.ne t).Don' t forget tn t'heck
the Web site at (hu pJ /www.wcsl.net!
- wpcJ. !!:l

HE TilE FIRST
to call Norman at

8()(~677-8838
"l"1> IIENEF IT

from this
1/9 page ad space

ne xt month
FO R Ol"LY $7~ .

That's
SO o/c OFF

the regul ar rate !

Ca ll today !!
Ca ll NO W!!!

800-677-8838
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Experimenter's
Power Panel

Reduce the hassle (and the risks) ofhaywiring
and encourage exploration in electronics.

Marion D. Kitchens K4GOK
2709 Colt Run Road

Oa kton VA 22124
Ukitchen@erols.com]

H ams who enjoy experimenting and similar circuits. nine volts at less
with electronics projects are in than one amp. and a 13.8·volt high
constant need of various \'011- current supply. The power panel de-

age supplies that arc readily and easi ly scribed here provides those voltages
accessib le. Most common needs m· right at the workbench.
el ude five VOllS at a fe w amps for TTL This power panel IS one that has

Charger Auto in 5 Volt

Battery Reg.-
• 6 Volt h 15001

Reg. DVM
Ban. Mon. I '-& Charge
Controller m 9 Volt

I Reg.-120VAC
,\

"

Workbench Panel

O S V 0 9 V Batt. EXP
0 0

Fig , I . Block diagram .

evolved over a number of years. and
therefore incl udes those fea tures that
have proven most useful for me. They
include a d igita l vo ltme ter for moni

toring the reg ulated panel vo ltages. as
we ll as for measuring ex ternal vo ltages
such as circuits under test. Externa l volt
age measurements from 20:) mi llivo lts
full scale up to 200 vo lts full sca le arc
accommodated. with 10 megohm input
impedance.

All regulated voltages have front
panel on/orr switches and heavy-duty
bindi ng posts suita ble for banana plugs
or d irec t wi ring . Green. ye llow. and
red LED indi cators make it easy to tell
at a g lance which vo ltages are active
and which arc not. The li ve-volt sup
ply delivers up to three amps. and the
nine- vo lt supply can deli ver consider
ably more than needed for most
needs- up to about 10 amps.

There arc no critic al or fussy cir
c uits. A ll parts arc read ily available
from se vera l sources. including many
hamfests.

C ircuit d escription

Fig. 1 shows the basic clements
composing the power supply and panel.
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• Over 70,000 Products
• More than 145 Suppliers
• Same Day Shipping
• No Minimum Order

Visit our web site!
www.mouser.com

958 North Ma in St . Mansl"' ld. TX 76003

817-483-6828 Fax: 8 17 ·483-0931
catalog@ mouser.com

800-992-9943

FREE catalog is available on the
internet, CD-ROM, or in pape r!

BIOELE CTRIFIER '~)

THOMAS MILLER. WA8YKN
314 So u t h 9 th Street
Rich m on d. IN 47374

Voice/ FAX (7&f» 962-3509 thomllOintocom.com

EXPERIMENTAL MICRO - CURRENT SUPPLY
Now Ft1ll.Y ASSEUBLRD with batlerln and

FINE SILVER (not ~tAin t "8s 8teel ) eleclrodu

$89 .50 +$2.50 S&H
B ew a r e of IMITATJDNS !

CIRCLE 36 ON !lEAIJER SERVICE CARD

ALSO.. .

Pay TV and Satellite De scrambling 1999 has
latest cable, wireless and satellite fixes for most
systems. Includes schematics. bullet hlockers,
cubes, etc. Only $ 16.95. Complete Pay TV and
Satellite Dcscrambling series Vol. 1-9. Only
$39.95. Hacking satellite TV video (V HS), Only
$39.95. Subscription to Scrambling News with web,
Only $34.95 . Our Bes t Deal is everything here
for onl S99.95. Shi in included. Pree carajo .

COLLOlDAL SILVER GENERATORS
UPPERS. SILVER ELECTRODES, SEY!- I(l1'S , e tc.

~en d SASE for in l o r m atio n
On the WF.B: ..... inlocom .com/ -lhomU/

To 0>'<1..... u no! CHECK .... MONEY O/UJ6R 10'

SlTamhlill j! :\l' \ \ '.;

~79S S. Huritl :1 .-'nt·.. HillS
Lakeland. H , J.~S U

9~ 1-646-256~. \\ \I w .scru m hi i nJ.:IH~\\ v.cruu

Vout

\

Cl*
Rl

02

Photo B . Power panel battery and charger.

T1 : 120 VAC primary,
30 VAC, cr @ 15 A Secondary

0I,D2: 25A @100V
Cl: 36,000 MID @ 30 WVIX:::
C2: .001 @ IKV
Rl: 10hm@100W

(Ten 10 Ohm, 10 Watt resistors
in parallel on a heat sink)

Fig. 3 shows the schematics for the
nine-volt and fi ve-volt regulators as
constructed. Note that the fi ve-volt
regu lator gets its input from the nine
volt supply. That arrangement reduces
the power (heat) dissipation required
of the fi ve-volt regulator since it oper
ates from only nine volts instead of the
full 13.8 volts of the battery. Thi s ar
rangement also requires the nine-volt
supply to deliver the full three amps
delivered by the five-volt regulator,
plus any current drawn froin the nine
volt supply directly. The LM3 17 is
limi ted to a maximum current of 1.5
amps; hence the current-boost 2N3055
transistor in the nine-volt supply. The
190 Q and 82 n resistors help stabilize
the output voltage of the nine-volt sup
ply. Their values arc not critical, so
any value close to those shown should
work equally well. The particular
LM223 five-volt regulator on hand

D1

Tl

Photo A. Powe r p anel in its operating
location .

C2

Note that it starts with an automoti ve
battery under the workbench. The bat
tery is kept charged by the Battery
Monitor and Charge Controller de
scribed in the June 1995 issue of 73
Maga zine. Photo A shows the Battery
Monitor and Charge Controller on the
shelf just above the power panel.

Photo B shows the battery and its
simple charger. The charger schematic
is shown in Fig. 2. It uses a common
full wave rectifier cireuit from a 30
VAC, center-tapped transformer. The I
Q resistor limits the output current to
prevent overloading the transformer
and diodes when charging a low bat
tery. Note that a volLmeter across the I
Q resistor can be used to indicate the
current-one volt equals one amp of
current.

The 13.8-volt supply is simply the
auto battery, whose voltage varies de
pending on the battery 's charge state.

nOVAC

Fig. 2. Battery cha rger schematic. CIRa.E 64 ON READER SERVICE CARD
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The front pane l is made from 1/8
inch-th ick PCB material. Painting and
labe ling arc as shown in the photos.
The panel is mounted to the work
bench via sma ll 90" angle al uminum

brackets.
The charge r construc tion is rat her

straightforward. wi th one e xception.
That exception is the IOn-watt. I n re
sistor. which is made up of ten 10 n.
lOW resistors a ll wired in parall el and
epoxied to a live-inch by six-i nch
piece of 1/8-inch-thi l:k aluminum for
heal dissipation. Point-to-point wiring
is used throughout the po wer panel
construction. as we ll as the battery
charger.

Regulators are se t in large heal sinks
and the n mounted as indi vidual uni ts
underneath the workbench. as shown
in Photo C. All the e lectronics assoc i
ated with each regu lator unit are
mounted di rectly at the regulator IC s.
The five-volt and nine-vo lt regulators
are shown in the foreground of the
photo . The th ird heal sink and regula
Lor in the back ground is for a six-volt
supply. This six-volt supply has
proven useful in powering older equ ip
ment suc h as six-volt rel ays and co
axial switches designed for older
automoti ve lise- these arc often very
inexpensive at hamfest s. Most ex peri
mental circuits do not usc six vo lts. so
that supply was not brought to the
workbenc h pane l.

The voltage di viders and swi tching
for the digital meter were assemh led
on a small pc rfboard installed behind
the benchtop panel. Photo D shows

Construction

time its se lector switch is ill the "Han"

position .

12'

External

~_IDPUI

LM223K

G.,

" ,
"

" '. ,V in .... ../

0 ..

From
\I Volt
Reg.

T _ __---r= 'fro Tat

~ ,7

I .

I 5.0 V Regulator ~

~

,,1-__-'

n~~Digital Panel Pl

L_ _ --'M""et~e~Tl=!~:::j 9VDC
Wall

Xsfmr

\I.IK \11K 910K \I.lM

Fig. 4 shows the digital voltmeter
swi tching, resistor dividers. and asso
ciated compone nts. The three 200k

calibrati on pots should be adjusted by
(I ) measuring the regulator output
vo ltages with a known accurate DMM,
and (2) adjusting each pot so that the
panel meter reads correctly. Note from
Fig. 4 that the battery voltage to the
panel meter is not switched on and off
as are the five- volt and nine-volt reg u

lator outputs. That way, the panel
me ter mo nitors the buttery voltage any

9.0 Volts
@ IOAmp

!'Oat • "
~_-' Uoed l, ..

190
@ZW

82

'?;t

2N30S5

@.......-~--O

rom Bitt
B.tt

~ ~l ,=-IK
~

'", 2 '110I I
C~

,",~V

0----/ 5.0VFromSV ~ '?;'Reg. =-'JO
~

'" 8
~ co.

~~>-o---__...J
Co.

o----/'.-~
From \I V

Reg....
'"

From LM317K :Battery
I IK V

- - -- >
'"T T

~ V
I 9.0 V Regulator I

F

had an outpu t voltage that was lower
than desired . so it was "trimmed" to be
closer to five volts by lise of the 3.3 n
resistor and 120 n resistor shown in
the sche matic. Ifyour LM223 output is
sufficiently close to 5.00 V. pm a short
across the 3.3 .n resistor. or replace it
with a piece of wire.

The dig ital meter module is one of
those "ca n' t measure its ow n vo ltage"
types available from many mail order
ho uses . It is powered by a separate
" wall wart" nine-volt DC transformer.

Fig. 3. Nine - andfive-vou regulators.

Notes:
All Ie. are 10-3, "K" Si:l:e
All CIPS Irt 50 uF in pan.lkl with .01 @JO V
All Rniston I~ 1/2 Wi tt except .. noted

Fig. 4. Slfi/chinX andvoltage divider wiring diagram .
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Photo C. Regulators and heat sinks under
the workbench ,



COAX RELAY

0·20WPM in 90 Days
Guaranteed!

•• 0

800-238-8205
CIRCLE 136 on READER SERVICE CARD

DOW·KEV (or ..) SPOT RF RELAY. look l
li k. DKro-serioK wilh ttl," N.con~I.

SO().,. W C<lfIlacts & 26 VDC COil . 2 ,5"W •
3 S' I·t>I"D. 2lbs 1502·101. used, $3250

DOORKNOB CAPACITORS C. .......b 850 Of

eQUlll : 0 51-1 00.8' doa: USED. S6 each. Speafy,
30. 50 Of 75 pi 1.5 KV: 100. 120 Of.a pf 5 KV

185lI. 1000 pi 5 I<V. 58. '657, 15 I<V .a pl. $10
INUOO. 0 00' '" 20 t<V. 0 61-1><2 S' Ib $17 00

1410-5 ORQN TUBE SOCKET l o r
3-SOOZ, .·«IOA, . -125A s-pn PA
lubn. SI...less 51eel 3 6' "'II (92
mm ) nn(l h.1 c.r.mil; io'lS ulal8d s;I... r·
pI.'8d conl' etl NEW, $27.50: 2 \0.-~ SoI7.

JAN-BOXED ELECTRON TUBES, ul'lul 8d
SCX300A E,mac. $45 6146W GE, $1(1.9511)'$175
SCX SOOOJ E,mac, $650, 7360 ECG. $1500
.032 RaythlOl'l , S3500 B295AEimac, $350,

VISA, MASTERCARD or DISCOVER acce plad
Prices F O,B, L,ma, Oh,o. Allow lo r shipp,ng $

Writa lor lalesl Cala loQ. Address Cept CO
Phone 4191227·6573 + FAX 419/227-1313

E-ma,l: fa llad,o O wco il.com
Home Pag e: hl1 p:/lw",w2,wcoil,comi-fair. d'oJ

6 m,2 m & 440
ON YOUR fR EQUENCY

tuned ready to J:O.
$3~9.95 to $609.90

dependi ng on control ler,
Con trol..: basic to autopatch /\"Oice

Micro Computer CQl1rwll
8849 Gum Tree Ave

Xew Port Richey. FL 34653
813-376-6-"7-"

htt p://home I.gte.net lk41klmcc
VISA MC Ck. COils I'll

REPEATERS

COD EMASTER V

CIRCLE 160 ON READER SERVICE CARD

Codema-t_ V is the only ccmpater-based
MoDe axio bai"i"'g~ thal SI\WilDtm
~ INhecber y.cu reo a J;>eg:tuner or w
'J the 3Owooi barrier, it Will take you as
far.u you want fo go. and It'S funl

~$29.95
Ocdemaster V has a wne variety c:l.traitljng
and Placti:e roormes. trial ex~ ipteraetive
aI"Caaegame,and~. v MS can use
multiple Morse !!d}ng foreign
characters , and 's endorsed. i::lr militaa:
tr1LiP..ing! For any IBM compatible PC. SJR
$5 00 (tnm )·f,~....:rncu;t.o=~\i:~ freel
3 140 S Peona Unit K- 156 Aurora, CO 800 14
(303)752-3382 sales@mteclmOiogies ,com

FAIR RADIO SALES
t 016 E. Eureka P O Box 1105 LIma, OH 45802

components used in yo ur regulated
supplies. and provide adequate heat
sinks. A first approximation of the power
to be dissipated in a regulator Ie is:

Note the un used space on the left
side of the power pane l. That space is
reserved for future installation of the
next-most-needed supply-a variable
vo ltage so urce . For some analog c ir
cuits (op amps and the like). a dual
ended supply (plus and minus voltages)
is o ften needed . So that reser ved
space just mi ght he used fo r a vari
a ble voltage, dual trac king regulator.
But that 's forecast ing the future . whi ch
is be yond the inte nded sco pe of thi s
article , fa

Calculations
B

F utu re additions

Power = (S upply VOltage - Regulated
Output Voltage) x O utput Current

Keep in mind that most TO-3 regula
tors are limited to about 20 watts. a nd
that assumes they arc in adequate heat
si nks,

My sche matics were based on the
components on hand at the time of
construction. The components deter
mined the specific ci rcuit designs.
Other regulator circuit designs are fre
quently used, and a re described in pub
lications such as the Vollllge Regulator
Handbook (Nationa l Semiconducto r.
1975). I encourage yo u to use compo
ne nts yo u already have or can find
readi ly at hamfests.

Regulated Output
VR] = 1,25

tR] = 1.25/Rl

JRl = JR] + O.3m.
I... - (U5IR1) +O.3ma
VRl=R2XIRl

~Rl

Constants
A

~l

LM317 'J
>
~

adj "---.J

..
Vin

Other output voltages

Photo D. Wiring behind the from panel,

the perf mo unted on the back of the ro
tary switc h. Notc the heavy # 10 wiring
used to bring the power to the work
bench panel. Th is heavy wi ring from
the regulators reduces voltage drops
whe n a few a mps of current arc draw n.

Given RI & R2. Find V1.'N1, --.? V'lIt - R2 ((1.25lRl) + O.3m.) + 1.25
Given V_ & R1. Find R2 <::;/ R2 = (V.M • 1.25) I «1.ZSlRI) + O.3ma)

Fi~ . 5 shows the necessary informa
tion for designing regulators fur any
desired output vo ltage . When using
Fig;. 5. foll ow the equations from left
to right. through " A" to "B" to "C" for
your particular needs. Be sure to c heck
the req uired power d issipation of the

Fig. 5. Designing other regulators . CIRCLE 75 ON READeR SERVICE CARD
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Number 48 on your FHdbllc/I. Cllrd

An FET Probe to MMIC
H OII' about some (well. relatively} nell' technologyfor your test bench?

Hugh Wells W6WTU
1411 18th Street

Manhattan Beach CA 90266·4025

Fig. / . SCI/('II11It;( ' of Ft.7 probe using all NEC UPC165 / stu«:
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pcrimcn ter. I begun designi ng c ircuits
aro und it to see what it wou ld do. Fa il
ures see med to pre vail over successes
until I realized that the input and output
impedances we re 50 o hms.

From that point on , th ings improved .
The projec ts ranged from the FET
probe to str ip line ampli fi ers, So far,
the FET probe has pro ve n to he the
most useful app lication because it has
provided an increased inpu t sensitivity
to the supporting eq uipment. The
equ ipment is "pushed" to respond to
lo wer signa l levels and slightly h igher
frequencies than it would normally
support. What th is means to the ex
perime nter is that hi s eq uipment ca n
he extended sufficiently to p ro vide in
d ications nOI previously possible.

Construction of the FET probe is
straightforward w ith no surp rises. The
prototype was implemented with the
NEC UPC I 651 and the results arc
sho wn in the first paragraph above. AI
though I dill not try o ne personally. a
~lini ·Cin.:u it s ~1AR-1 or ~lAR-2 (and
perhaps o ther versions, too ) sho uld
work equally well and sho uld meet the
speci fi cations shown.

There arc minor differences in the
device configunuions which arc shown
in Figs. I a nd .. . Both th e circu it and

•

an NEC UPCI65 1 MMIC and ~IPI'

102 JFET are :
E =15V max

In r>-P

Z = > IOOk
'"ZOOl = 50 o hms

V = 3-5 V
co

F = 20 kHz to 500 MH z
gain => IOd B,
Here is the sto ry about how the FET

probe came into being . A whi le hack I
ran ac ross an NEe UPC 1651 MM IC
(monolithic amplifier) and at fi rst hall
difficulty in using it. But as a true ex-

C3
0.01- '"
O,1~f

,--...,....---...---...--- +VCC
4,5V

C4
l ~f l6V

>!----;m OUTPUT
C5 1

0.1 ~f I

-_,__,.....-.....,....- __L COM

+VCC

•
IN OUT

l ONG lEADl

-vcc

"""'"
MPf 102

np 0

+1 G

Cl
0.Q1- Rl R2
O·V ioo« 5600

lMl1

GROUND ,
OJP

I
f yo u experiment as much as I do .
you w ill have occasion to need a
high-impedance prone havi ng some

gai n for usc ahead o f an osci ll oscope .
coun ter, or high-frequency vo ltme ter.
It may a lso he used as an RF sniffe r for
detecting the presence of RF on rcso
nant circu its, T he probe has a fre
quency range from about 20 kl l z to
500 MH/,. ami an output impedance of
50 ohms-which makes it usa ble o ver
most of the ham hands. The ge nera l
specificatio ns for the probe when using
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ATV
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The HamCall' " CD·ROM allows you to l0oi<
Up OV9' 1.490.000 callsigns f,om a~over lOe

world , inc luding over 300call areas. eve
l 08.000 new and updaled Inle<naliooal

~ lisl io1gsonthe April, 1998 edibon
'

The same CD works in DOS,Wio1dows 3.1, and Windows
95. l.ool< up hams bycall ,name,address, city. state. poslal
code, counly. aodcountry. ViewphOlog,aphs (Iisl included).
edit records (I'\OW indudio1g fax number), and ca IctJlate
beam heeding and distance.
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issuedate. expifation dale,bjrth dale (over 67e.000U.S.
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CI RC LE 56 ON READER SERVICE CARD

Any Tach or h;ghar ham can Iransmil liVtl action co lor and
sound video from lOeir Cilln(:Ofde', jusll ike broadcast. to olOer
hams. It 's fun. low cost and easy! Uses anyTVset10 receoe.
add our TC1o-10 len watt 420-450 MH z Transceive,. and
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Continued on page 78

Fig. 4. Schematic ofFET probe using a Mini -Circuits MAR-l or MAR -2 MMlC.

they were des igned to operate in the
4CO-500 MHz region. Since the MMICs
arc designed to operate up to about
1000 MHz, the FET will be the fre
quency-limiting factor.

I built my probe on a strip of single
sided 1I32-inch glass circuit board
which is narrow enough to tit inside
the shell of a Sharpie" marking pen,
but the probe works well without a
cover should you choose to operate it
that way. The parts are mounted on the
copper side of the board to keep lead
lengths to a minimum and not require
any holes-except, that is, for a 3/16
inch one to provide clearance for the
MMIC body so that the terminal leads
will lie flat against the board. If it is
necessary to cut the MMIC leads, care
must be taken to retain the lead orien
tation, particularly on the UPC I651.

Component leads were formed to lie
flat and are soldered to the copper
traces. Chip capacitors wcre used for
coupling and small axiallcad caps were
used for the I ~F and O.OI-D.I ~F V"
bypass caps. The two axial-lead ca
pacitors are skewed to fit inside the en
velope of the pen shell.

One-eighth-watt resistors may be used
in the 100 k to 1 meg and 560-ohm re
sistor locations, but the 75·ohm used
wi th the MAR device must remain as
a 114-watt carbon to achie ve the flat
frequency response. The circuit board
layouts shown in Figs. 2-3 and 5-6

the board layout for each MMIC are
shown, to provide you with construc
tion options. The UPC 1651 has one
long lead which designates the output.
Internal biasing is obtained through
another terminal. The input and output
terminals arc on opposi te sides of the
de vice and require only coupling ca
pacitors to the adjoining circuits.

When using a MAR device, the out
put terminal must he biased externally.
Typically, a series-connected inductor
and resi stor are used with the MAR
device. However, in the PET probe ap
plication it might be best to use only a
75-ohm resistor. It has been found that
1I4-watt carbon resistors in the 50-100
ohm range tend to be non-inductive
and work well in RF circuits. An in
ductor, if used, would tend to peak the
response at some frequency when a
flat probe response is preferred.

To obtain a high input impedance, a
JFET connected as a source follower
was used as an input stage. Although
little or no experimentation was done
in selec ting the 560-ohm source resis
tor, suitable probe results were ob
tained. However, the source resistor
value may be adjusted as required to
improve the match between the FET
and the MM IC to achieve a better or
different response. In other words, the
design lends itself to experimentation
and improvement to meet the user' s
needs.

Again , and although my FET probe
was implemented with an MPF·I02,
other JFETs, such as 2N5245-48,
2N4416, etc., should perform we ll as

Fig. 2. Single-sided printed circuit board
layout f or the NEC UPCl65l FETprobe.

--0'. <1'00>1

Fig. 3. Par ts layout for FEr probe using
theNEC UPCl651.
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The pursuit of test
equipment and other
junkyard acquisitions

Numb« 50 Oft your Ffl<Mlbtlc /r; Ctlrd

HOOUE I} BEYOND
VHF and Above Operation

C. l. Houghlon WB61GP
san Diego Microwave Group
6345 Badger lake Ave.
San Diego CA 92119
ICltlOughO pacbell.net]

I don ' I want to say e very deal
out there is had. hut here are
so me po inters fro m my e xpe ri
ence . There tire some bargains

Even hcucr. this mo nth's col -
out thc rc-c-just evaluate them

umn should he labeled. "Confcs-
wtthout thc "hot blood flowi ng"

sions or an Electronics J unkie : ' if you can. That' s the po int of
It might provide some revealing the co lumn this month- to de -
confessio ns and rcallzutions on scribe some of the bad decisions
wha t insight is involved in pur- I have made in purchasing " bar
chasing and picking o ut equip- gain" test eq uipment- things I
ment to nut in o ur ham shacks. r '" paid good money lor, and which.

Let's open the doors to real - I can now ad mit, make great
ity and loo k at a varie ty of deal s doorstops.
made to pic k up tc..t eq uipment. Don't get me wrong. Collect-
Sure. W I.' all would like to have ing parts and pieces towards a
the ve ry be st in frequency we ll-stocked j unk box is admi
counte rs. signal ge nerators. 0 - ruble a nd has saved qu ite a bit
scopes, and such for use when of mo ney for all of us. It's just
the need arises. That's why we thai when we need a 09 Cale r-
arejunkyan1t1jk iol1ados , We try pillarl M bulldozer to ilion" the
to get the best deal we can on a junk box . it's lime for anothe r
limited budget . The want li st approach. It 's greut to save o ld
docs no t stop at j ust si mple parts. hUI I ha ve become very
items, hut can ge t quite involved aware Iha l holding o n to old AC
whe n the lack of logic and rca- power transfor mers from T V
son hinders our j udgment. Deep sets and hags of parts removed
pockets and lust for a particu lar fro m PC boards ca n be dctri-
item need to he balanced by a mental to mo vement about the
swig of Knnl·Aid lMand a bit of shad .

self-rea lignment and evaluation. I might be gelling a little fussy
Actually. if yo ur purchases about parts and a ll the imprcs-

re semble mine, you too have sinns that go with holding on to
become qu ite a collec tor o f van - a large quantity thereof. wailing
o u.. pieces o f re st eq uipment 10 acq uire that certa in piece of
which you've picked up a.. bar- unobtainium to start a certa in
g ains d urin g a hot flash o f project. If you are as assiduous
"pickupitis," o nly to find out at collecting material for your
later thai yo ur bargai n turned our j unk box as I am. yo u too mig ht
10 he ..omcthing less desirable on benefit from re viewing priori -
closer (and cooler) e valuatio n. tie s an d sto rage space before
That's why we want to advise yOll spring-e-or summer--cleaning
about our e xperiences- so that becomes a necessity.
yo u cnn avoid d iving into a new Sometimes I lose my foc us
moncy pit. In other words. pick- uml start collecting mate rial at
ing up something that someone a rate that makes it seem that my
just passed 10 you which has a goal is to he one of the major
problem they could not fi x-or e lec tro nics supplie rs- w he n
d id not want to-a nd so they most o f the ma terial I have as-
made a get-rid -o f as-is sa le. sembled sho uld be head ing off
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toward s a museum for proper
use. For e xample. why d id I pick
up a rusty Hal licraftcrs S 19 Sky
Buddy HF recei ver? I don ' ,
know for sure, bu t poss ibly it' s
because I had o ne in my very
early years. Do n' t be d iscour
aged at these words of di se n
chantment. Ju st read between
the lines: We sho uld be specific
when assembling parts collcc
lio ns and make sure that they' re
something useful. Do n't amass
a co llection that will not be put
10 use .

I have to admi t that 10 he able
to write these co lumns for quite
a bit of time, lot s ofmaterial had
to be ob tained and put to usc so
that I could focus more clearly
o n the subject . Bu t soo ne r o r
later the pi le in front of the
wo rkbench gets too hig h and
impairs vision. It's not ge lling
rid of good usable items, hut
in stead taking a 1001.: at how
much du st has collected on top
of things and taking appropriate
action.

I ha ve been witness to o ther
collections that have fi lled many
o ld dresser drawers stacked one
o n la p of another to ho ld pa rts ,
and I' ve wondered ho w a ny
thi ng could he fou nd in the clut
ter. T he sa me holds true for
stacks of cardboard box es in the
garage , and I have to adm it that
it' s also true for other personal
storage areas. Something had to
he done to refoc us o n parts tbat
actually would be used and to
ge t rid of my museum-s-eithe r
that. or charge admissio n.

S ince a nnua l cleaning ha s
started taking place at my shack,
I have disposed of abou t three
pickup truckloads of material
that was hard to give away. I
g uess the reevaluation of thi s
material hy someone who would
take it o tT my hands prompted a
rebirth in my tho ugh t processes
on what is val uable and sho uld
he retained. This ha s led 10 a
rete ntion rule that is quite close
10 the truth. Ifit hasn' t been used
in a year or two you pro bably
won't usc it. so get rid of it.

I ha ve been in the process of
upg rad ing my test eq uipme nt
for many years and have even

picked up hangar quee ns of test
equipment that I ha ve made op
erational on the lest bench. What
is a "hangar queen"? Well, it's a
nonfunctional p iece of eq uip
mcntthat is used as a so urce of
repair parts to facil itate repairs
to yo ur o perationa l equi pment
when it crashes.

The premise of buying ha n
gar queens is that this equipment
is q uite chea p becau se it docs
no r functio n. It might ha ve parts
missing. The cost of a ha ngar
qu een. in most cases. is q uite
in e xpens ive when co mpa red
with the price suggested by the
o rig ina l ma nufact u re r o f the
eq uipment. You probably will
he shocked at the cost of new
pa rts to repair o ld te st eq uip
ment. W hat yo u have to do is
determine fo r yo urself what yo u
can to lerate to sto re for "that
day" when something break.. o n
yo ur prime 15- to Zo.ycar-o ld
test sweeper or o-scopc.

I ha ve come to sec that hav 
ing repair part s is great if you
have room to store th em. In
some cases, it might he be tter
to obtain another test set. O f
co urse. thi s depends on yo ur
area of the country and what has
been avai lab le to lise as a guide
for future needs. In some parts
of the country. test equipment is
at q uite a premi um and all rec
c mmcndations are quite vo id.
The primary rule to tonow. thcn .
is that if it's reason able and you
can usc it, pick it up eve n if it' s
a spa re.

In loo king for new and inter
esting material to write about.
l'vc al so run int o many differ
ent e lec tronic bargains tha t I d id
nol need. If thi s piece of equip
ment is o f the rare type thai
would be a pp rec ia ted in a
friend' s shad a nd impro ve his
te st eq uipment. I usually pur
chase it o n spec ulat io n that it
wi II no t he turned dow n by

. .
someo ne III ou r mic rowave
group for cost . Don't go too far
out on a limo, tho ugh. [ I' itrum s
o ut to he had. yo u're stuck with
a great doorstop. so have a cush
ion eithe r in the pick up price
(usually with no g uarantee ) o r
ta ke a phone number and let the



Ha ck Issues

of
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O nly S5.00 Ea~'h ~

Call I<l00-::!74·7373

T he two-meter rig is used a..
an IF amp lifie r in a microwave
transven cr, T he mutttmodc rig

se ems [0 he a stum bli ng block
preve nting many from getti ng
into the microwave realm . x ew
mu ltimode rigs arc q uite expen
sive today and a used one can
he ha rd to locate.

The last and fi lia l project is
o ne th at sho u ld he off th e
ground soon. I have rece ived
many request s to republi sh the
plans and make available boards
for a 30 1\1HI IF syste m fo r use
with G unn d iode widcband f M
transce ivers for 10 G H z u..e . I
might have to re visit the o ld PC
board if J canlocate a supp ly o f
TDA-7000 chips used in [he IF
a mplifier. If there is time . I ha ve
a d esign fo r a com pact am pli
fie r using the same circuit h ut
much smaller. The system wou ld
be q u ite a b it sma ller, as the
hoard size I am looking at is
about two mchc.. square. EX le r
nal to the ma in ho a rd wo uld he
the power sup ply mo dul ator.
wh ic h is es...e ntia lly a volt age

reg ulator a nd a single or amp
used to voice FYI modulate the
adj ust termina l o f the vonage
regu lato r.

I will try to get part o f the sys
te m in a n upcomi ng colu m n.
The whole proj ect is dependent
0 11 g elling PC ho ard ar two rk
ready to ev aluate 10 sec if there
are any major errors . I always
try to do m y best in e valuatio n.
as it seems that no matter ho w
111allY times I look nr a simple
PC board there al ways will be
an e rror o r two tha t tries to get
left in .

We ll, that' s it fo r this month.
I hope to make so me progress
on the 10GIll Gunn uun scc! ver
for ne xt month . A t lea..t we will
try to get the powe r s uppl y
modulator published. ..ince th is is
such a sim ple part tha t it can he
wired on a piece of pcrfboard. 73 .
Chuck WB 6JGP. fa

. .
pn or experience.

A not her project we wou ld
li ke to undertake is to co me up
with a ..implc SS B transceiver
fo r u..e a s all IF system fo r usc
wi th m icrow a ve conver te rs .
We a re o pen to suggestions on
th i s a m b itiou s proj e ct and
ho p e it c an he pull ed off to
he lp tho se who c annot find a
used two-met er mu lti mode rig .
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Future projects

1':61ZW has started to try his
hand at solving one o f the co m
mo n microwave test eq ui pment
c hallenges- a sim ple so lu tio n
to the need for a microwave
workbe nch powe r meter. No t
e veryo ne can afford or locate a
su ita hle po wer me te r to ma ke
mea-urement v at o ur microwave

frequenci es . So thi s proiect is
o ne tha t can he pu t to usc in
mo st amat eurs ' shacks usin g a
com puter for a readou t. T he plan

is to make program cuttbrattous
o n the c urve o f response allow
ing )'our home-co nstructed unit
to he normalized by the com

puter. This. instead o f co mpari ng
mete r readi ng s to constru cted
ca libra tio n charts . The project is
still in the thinking stage . b ut it
wi ll be well founded on fac t and

eventual ly used but a t the price
o f usin g a la rge I : I t ra ns
former th at happened to ha ve
a dual 1 10 p rim a ry . I c o n 
nected the output I IO winding
10 the AC power (reversed from
no rma l) and connect ed what
was the dual primary into a 220
o utp ut tap.

It worked fine, and is in u...e
to thi s day o n m y bench. Every

time I look at that transformer
o n the e xte nsion power co rd it
re minds me of a sna ke that has
j u...t eaten a large rodent. Sure ,
it came o ut O K. but only with
the e x te rn a l AC transforme r.
Watch your e mot ions, as we ll as
what you purchase ; it".. not a ll a
wonde r world out there . There
are lo ts ofboncst fo lks who ha ve
picked up somethin g that needs
a whatchacallit and haven 't 10
cated o ne a nd are j ust trying to

offer you a chance to fin d one
to make tha t bargniu piece of
eq uipme nt function .

sometimes you lose, hut that day
I won my version o f the lo ttery .

T he point he re is to he care
ful in e xamin ing any piece of
tes t eq uipment. even if it come..
from good sources. A good ru le
o f thumb is to tum it on. if the
o ppo rt uni ty presents itself and
try it out. That ' s the sure me thod
of tes ting . I cannot e nvis io n a
reaso nable sette r who won't le t
yo u tum on and inspect anythi ng
he is ..elting, to sho w you it
fun cti o ns. It ' s prot ect io n for
bot h yo u and the se lle r. T he
buyer kno ws what he is paying
fo r. and the seller kno ws that his
respo nsib ili ty ends at the e nd o f
the dri ve way.

Huth part ies are se rved here
in tha t the item for sale is not
m isre presented . ~tost bargai ns

a re an a s-is sa le an d c a n he
tes ted in a sim p le te s t c hec k.
T his i.. the best way of' purchas
ing any item. Onl y b ig outlet
merchandi se o r ne w eq uipme nt

carries guara ntees that c an pro
tect the buyer. b ut the price tags
o f new eq uipment arc quite a h it
higher than those for the used
ma ter ia l tha t we a rc talki ng
about here .

T he other bit o f advice that I
wish to offer is this: Don' t let

yo ur rea son and emot ions he
overwhelmed by a deal thai ap
pears [00 good to be t rue . Yes.
this can happen, but try to e valu
ate the situatio n and piece o f

eq ui pment by looking at them
from d ifferent angles. I re mem 
ber [hat I j ust could not pass up

a dual-voltage regu lated c urre nt
controlled bench power <>Up ply

and co uld not fig ure out w hy
everyone was passi ng it up. A
deal (fo r me ) made in he aven . I
purchased it on outward appear
ances and was glad to do <,0 at

the time .
O n arriva l ho me, I looked at

the AC plug and no ticed tha t il
was se t up for European 220 AC
powe r. Not a problem. I would
c ut the p lug off and rcsrrap the
transformer to IIOAC . Ha! Was
I in fo r a surprise! .:\'01 o nly d id
th e transfo rme r o n ly h a ve a
sing le 220 winding, bu t it was

sca led a nd I c o uld not eve n
probe i t. The pow er supply was

interested parties wo rk some
th in g o u t, es pecia ll y if i t ' s
pricey. The moral o f th is story
is to hring a penci l and notepad
to the swapmccr. a t minimum.

Nearing the top of the list for
thing s to bring to s....-apr nee ts is
a sma ll pouch of simple tools 10

test and e valuate some o f the
bargains you wo uld like 10 ex 
am ine 10 de te rmine the likeli 

ho o d o f o pe rab ili ty. J u st a
sim ple screwdriver to remov e a
top panel co uld have sa ved me

the price and hauling home o f a
great piece o f test eq uipment by
re vealing thai the power tranv

fo rmer was cui off ri ght at the
w Indi ngs" entrance 10 the co re

mak ing the unit worthless . Add
AC power cords with b oth blade
and ro und Hle-type p lugs 10 the

tool kit fo r sim ple po wer-up
checks.

I ha ve even o btained some
uni ts that had a ll their intern al

ci rcuitry removed-s-even though
they loo ked j ust fine from the
outside. Then there can be the
o ther ..ide of the coin. b ut thi s
doesn 't happen roo o ften . I was
offered two different items O il

different occusions . T he fi rst
was a spec trum analyzer plug

in unit that had been on the shelf
for many month.., a t a price thai
would dazzle yo u.

11 seems tha t a th ird party had
e va luated the unit and reported
to the "tore o .... ncr tha i a b ig
c hunk o f circui try was missing
from the inside of the unit. Be
ca use this was a valued c us
to me r, th e in fo rmati on was
accept ed as gospel. A half ho ur
o r so later. in I walked . I was

confronted by the plug-in o n the

di splay shel f. W he n I q ue s
tioned the ow ner. he told llIe the
tale and offe red me the unit for
a pittance o f the origina l price .
I picked up thi s " hangar queen"

fo r almost no thing .
The upshot of th is was that

seve ral mon ths later w hen I fi 
nall y obta ined a mainframe into
w hie h to p lug the unit 10 sec
w hat was missing . I was q uill'
surprised-c-not nnly d id it po wer

up, hu t it functioned . Open ing
up the unit sho wed every th ing

in place . Sometimes you win .



Things to do

Some thoughts

Hum_ 52 on your FHdOM:* r:¥t1

CRRR'S CORNER

This month . I want to lake a
look a t a numbe r of d ifferent
topic s . so the co lum n ma y
seem a lillie disjointed ... h UI
not ramhling (1 hope).

SETI League
Dr . P a u l S h uc b, N6TX .

Execu tive D irecto r
P.O . Box 555
Lill ie Ferry NJ 07643
E-mail : (!\ /lTX @setileague .

org ]
E- mai l: [Info@ set ile aguc .

org j
We b; [hup:llseli l .seuleaguc.

orgj

Project Inspire
clo Bill Pine
Chuffey High School
1245 x. Euclid Avenue
Ontario CA 91762
E-mail; [pi ne rs' nssdca.gsfc .

nasa.gov]
web: [hup:!!ssdoo.gsfc .nasa .

gowcd ucauonq nspirel]

S.P. ~teGreevy Productions.
Inc .

r.o.Box 92S
Lone Pine CA 93545-092S
E-mail: [vlfradiorerriax.com]
web: Lhltp:llwww.lriax.coml

vlfradiol]

Grove Enterprises
P.O. Box 98
75-W Highway 64 west
Brasstown NC 2S902
We b: [http: //www.gTOve.net]

C. Crane Company
558 - 10th Street
Fortu na CA 95540-2350
E-mail; lcc rane ceuol.com l
web: [hlt p: !!ccrane .com]

Radiosclence resources
on the Web

Hour 4: Auactung the switch
and jack wire s 10 the board .
circ uit checkout and testing.

In addition. the follo wing ac
tivi tics might be areas whe re
you ca n help:

I . Selling up the receivers and
connecti ng the ground wires and
casscuc tape recorders.

2. Se tt ing receiver a nd re 
co rder lew is.

3. WWV lime marks.
Notice anything in common

with amate ur radio'! These ac
tlviucs arc similar to the kinds
of things we do all the time in
our hobby, especia lly if we are
technically o riented!

(SETH. radio astronomy, and
rel ated s ubj ec ts . T he SETI
League operates a website on
the subject. Also. if your stude nt
advisees want to do some whis
tler and spheric hunting (which
can be done with equipment no
more complicated than an audio
amplifier with a front -en d tII 
ter'). then check ou t the Project
In spire Web sill.' (be low).

w histlers and spherics are
natural ly-occ urrin g ra dio sig
nals found in the I 1010kHz
portion nfthc spectrum. The re
cei vers are basically audio am 
pli fiers wi th filte rs thai cut off
frequencies below I.()(X) Hz and
above (usua lly) about 8.()(X) Hz.
Whistler hun ters ge ne rally con
nec t a whi stle r rece ive r a nd
WWV shortwave receiver 10 a
stereo cassette tape reco rder.
and the n log observations .

Bill Pine. director of Project
Ins pire . produced an a rti cle
titled " How to Set up a Success
fu l Li sten ing Program in You r
School : ' A copy ca n be down
loaded from the- NASA Web site
where the Projec t In spire We b
page is found (sec below). Bill
break s his reco mm en datio ns
into four phases:

I. Receiver assembly.
2. On-campus drill.
3 . Evening field observations

("sunse t run s" ).
4. Early morning observations

("dawn patrol" ).
Even if you are not a science

teacher. you will sti ll prove use
ful in the fi rst phase: receive r
assembly.

The lessons laid out by Bill
Pine (material be low fmm the
NASA Web site) include :

Hour I : Read in g res istor
codes. ide ntify ing cap ac ito rs .
solderi ng technique. practice sol
dering on surplus components.
Each student anacbes atleast one
component 10 the beard.

H our 2: At taching wires to
switches . at tachin g wi res 10
jacks . Eac h session wires one
complete switch and one jack.

1I0/lr 3: Identi fying semicon
duc tor com pone nts. uuachin g
th e Ie so cket 10 the bo a rd .
pinout configurations. attaching
the semiconductors to the board.

Joseph J . Carr K41PV
P.O. Box 1099
Falls Church VA 2204 1·0099
(carrjj@aol.com)

E ime rs and " propag a te the
faith." Now thai school is start
ing up again. you might be ab le
10 help some you ngste r e nter the
hobby. If you have a technical
ben t. the n co ntact the science
department of your local high
school and offe r 10 volunteer.

Two roles are likely available
The fall season is close upon in most areas. First you can be

us. so there are some things you a science fai r judge. Second .
migh t want to consider doing. you can be an advi sor to stu
First . if you live in the northern dents an d teachers on electro n-
tier of slates. you should con- lcs- or rad io-orie nted projects.
sider win terizing the 01' antenna In o ther cases. you migh t find
system before the f irst blasts of other loc a l opportunities. I ex 
winter set ill. There isn't a 10110 changed E-mail (see my E-mail
do regarding winteriz ing. but address above ) with a ham who
it's time to look at the electrica l assisted a loc al high school in
cor mccuons. tighten bolts and setting up a ham station . An-
screws. check the luning. and other fell ow helped them set up
inspect any insulation or weath- a rad io as tronomy receiver
erproofing thai you usc .The rea- (which was made with a surp lus
son fordoing these lill ie c hores TV RO sa te flite d ish. a VH F
is thai th ey becom e big. bi g communications recei ver used
chores when the icc forms 0 11 the as a variable IF. and a low -noise
landscape! Believe me ... I know amplifier and mixer front end).
about that one ! Ahhough from a technical point

Second. the propagation pal- o f view this se tup was really
terns in the high frequency (HF) quite simple. it abo was beyond
bunds chan ge durlng the winter. th e ab i liti e s of t he phy s ic s
Fo r the most pan. skip lengthens teacher and students who wanted
and the available DX c hanges. to usc it.
If you want 10 creel an antenna There are a number of differ.
to tak e advan tage o f th o se cnt things thai amateurs can help
changes. then now is the lime to with in the area of science. es-
do it. I believe that fa ll an d peci ally ra diosc iencc . In my
spring: arc the limes 10 decide on book Radios cience Observing
such c hanges or additions be- (Howard W. SamslPROMPT).
cause of the impending propa- which is available from Amazon
gal ion changes that occu r in Books (hll p;!!www.a mazo n.
each of the fo llowin g seasons . com]. there arc a huge number
You might. for example. want to of ideas that can be used to help
consider a low angle of radia- high schools and thei r students .
tion antenna to lake advantage If you wan I 10 study a 101 of
of winte r DX. d iffe re nt s ucces sf ul efforts .

Third. I believe it's the rc - the n you might want 10 usc you r
sponsiblluy of amateur radi o World Wide web browser and
ope rato rs to re plicate th em - look up documents on the Search
selve s . Thai i s . to become for Extraterrestrial Intelligence
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If you 're a No-Code Tech, and you're having fun operat
ing, tell us about it! Other No-Code Techs will enjoy read
ing about your adventures in ham radio-and we'll pay
you for you r articles. Yes, lots of nice clear photos, please.
Call Joyce Sawtelle at 800-274-7373 to get a copy of "How
to Write for 73 Magazine.M

National Sci e nc e Teachers
Association

1840 Wilso n BIvd.

Arlington VA 2220 1·3000
Web: [hup:l/ www.nsta .org ]

WitI 's Natural Radio
E-mail : [N4Y W K@amsal.

org ]
We b: [hup:/Iwww.a hair.org )

One o f the reasons for the
e xis tence of amateur radi o as a
hobby is that we pro vide some

public serv ice . Trad itio na lly,
thi s ha s meant using o ur ham
rigs to provide communications
for o thers, especia lly in time of

emergency or for special e vems.
That role seems to he dim ini sh

ing as cellular telephones and
personal radio service transceiv•
ers become easily avail able. Per
haps it's time that we look at other
areas of public service to help j us
tify our continued usc of valuable
segments of radio spec trum. I rec
ommend invo lving o urselves in
educatio na l act ivi tie s in our

community.
One of the Web sites above

had a neat q uotatio n, which I
paraphrase: Learni ng something
e very day is half the solutio n to
the proble m of ig norance . The
other ha lf is teaching someone
something every day.

Using your rig In a
hospital

So m e years ag o ( 19 70s),
while l was in college, I worked
as a biomedical eq uipme nt tech
nician in a med ical center ho s
pital. Du ring that time we fo und
a number of problems with elec
uomagncuc inte rfe rence (EMI ).
Medical and scie ntific inst ru 
ments tend to be qu ite sens itive
to EMI at close proximi ty to
transmi tters.

At that time I wrote an article
on using ham gear in hospita ls,
and why it isn 't permitted. Most
people who wrote to me about
the topic were surprised . but
understood.A few really arrogant
jerks wrote a nd told me they
would opera te their two-meter
handhclds (or whatever) if they
were a patient in a hospital, and
no "(expletive deleted }idiot like

you (meaning me) is go nna te ll
me otherwise!" One comment
was somethi ng a ki n 10 those
bumpe r stickers about g un con
tro l: "No one is goi ng to take my
ham rig away from me until they
pry it from my cold. dead hands: '
Pub-leeze !

We hams arc supposed to be
re sponsible citizens. If o ur o p
eratio n interfe re s with Iife-sav
in g patient m oni toring and
re lated equipment. then we can
do without QSOs for a short
period. now, can ' t we? By the
way, for those who don 't "ge t

it ," if you fee l like responding
to this column like some people
did to the ear lier o ne, p lease
spare me your ire . I won't re 
cetve it, bu t will reflect it back.
for I have littl e patience with
self-centered fool s.

You wi ll note thai hams are
no t singled o ut. The last time I
went to an emerge ncy room (Ia<ot
November) was as a pa tien t.
While lying o n a stretcher in an

ER hallway (o ne tends to do that
a lot in ER s), a man tried to use
a cellular telephone . A security

guard po in ted to a sign on the
wall that not only forbade the
use of cell pho nes ins ide the
hospital. but also req uired that
they be turned off e ntirely! In
o ther words, yo u cannot even
ha ve the cellu lar te lepho ne in
rece ive mode.

Why arc they so sens itive to

cell phones? One possible rea
son is that hospitals usc radio
te le metry for el ec trocardi o 
g raphy IECG) in certain un its.

A typical ECG radio is a I to 10
mw VHF or UHF transmitter

tha t picks up the ECG wave
form. and then uses it to fre
qu e nc y m od ula te the tran s
m iner. A series o f a n ten nas
aro und the coronary care un it
(or a le sser "step-do wn" uni t)

picks up the signal, and sends it
to recei vers a t a nu rses' station
or specia l monitoring station. In
some systems, the antennas di 
rectly feed a 60 dB wideband

amplifier before it is sent to the
rece iver. Even a re lative ly low
power signal from your ham rig
o r ce llular telephone can drive
the receive r or amplifier into

nonli nearity, and produce inter
mod ulatio n d istortion (1:\ 10 ).
A nd th. ucan cause problems .

I reca ll o ne problem of IMD
from when I was wo rking in the
hospital. A nurse ca lled me at
0300 or so, and to ld me thai one

patient' s sig na l .....as coming in
o n two c ha nne ls o f thei r eight.
c ha nne l system . It turned out
that the proble m was an FM
broadcast band rece iver at the
nurses ' station. The night nu rse
tuned in a station and kept it on
low volume to while away the

nightt ime hours.
The antenna of the FM BCB

receiver was located o nly inches
from a 17-inch whip antenna
protruding from the fal se ceil
ing tile s, The whip was for the

ECG telemet ry receivers, and
was feeding a 60 dB amplifier
only inc hes aw ay. The loca l os
cilJato rofthc 8.1HC B receiver
was rad iating into the antenna
and amplifier, driving it in to a
nonlinear operating reg ion. Be
cau se of the specific statio n that
the nu rse was listening to , the
co mhinati o n of o ne telemetry
frequency and the FM BCB LO
frequency produced a seco nd-or
der product that was on the opcr
aring channclof'another telemetry
unit Sighhhh.

Aftcrn lot o f head scratching,
I located the problem on a hunch
by turn ing off the rad io. The two
ECGs were in their respective
c hanne ls, allow ing the nu rses
10 properly monitor both hea rt
patients.

If yo u think it's d ifficult to get

so me hams to give up the ir rigs
in a hospi tal. or take away the
cellular telephones of visito rs,
try telling a night nurse to give
up her 8.1 radio ! That was not
an easy chore (A M BC B radios
were tolerable, howe ver). I sus 
pect the o n ly reason the nu rses
didn't disembowel me and c urse
my soul was that my wi fe was

one of their cotfcagues (she was
a coronary care unit nurse at that
hospital when this oc curred).

Hav ing a h it of ca rd iac
tro uble mysel f, you mig ht say
this topic is near and dear to my
heart (sorry, bad puns so me
times fW ).

The problem of ctectromag
netic interference in hospitals has
gotte n serio us e no ugh to attract
the attentio n o f the Food and
Drug Administratio n. Check. out
the ir Web site for information 0 11

the problems ofelectromagnetic
interference to medical de vices.
It is at URL [httpJ lwww.cd rh.
fda.go v].

AF exposure and hams

There are some ne w regu la
tio ns from the FCC regarding
RF rad iatio n e xposure from our
rigs. Some ha ms must fi lc pa 
perwork with the FCC. In any
e ve nt. you will want to be aware
of the problems so that yo u can
g uard against a ffecting your
own health . One o r more of
Wayne ' s ed ito rials in the pa st
ha ve deall with this subject. I
talked with Stu Cowan o n this
topic some years ago, so the is
sue has been around for quite a
wh ile.

If you arc concerned with this
potential problem. and how the
problem can be c ured, then I
recomme nd that you obtai n a
copy of a new book published
by the A RRL. It is ca lled RF
Exposure and You (I S D:-i 0
87259 -662 -1 ) by Ed Ha re
W l RFI. The price is S15, which
is certainly c heap for a boo k of
tha t size (especially o ne that
co ntains in formation that may
help you retain your hea lth). 11
is available from ham radio

stores. o r direc t from the ARRI.
at [hupJ lwww.arr l.o rg] . I also
found it list e d by Amazon
Boo ks . so c heck o u t [htt p:"
www.amazon.com]. flJ
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Number 54 on your Ffl9dbll cl< card

Lightning protection
what your mother never
told you, part 8

Your Input Welcome Here

HAM TO HAM

Strata problems

conditions. and even then, the
soil shou ld he che mically tested

fo r o ther alum inu m-attacking
soil compounds. Jo ims between
co ppe r rad ial s and coppcrc tad
rods sho uld he made hy exother
mic welds (see be low) o r by us
ing appropriat e joint compounds
in h igh-com press ion cla mps .
So ldered connections. such as
torc hed si lver solder. will no t
last as lon g as an exothermic

wel d.
An exo thermic we ld is cre

ated with a g raphite mo ld (for
the de sire d con nectio n) into
which copper o xide and a lumi
num powde rs are place d. An
addi tional starter powder igni tes
the exothermic process. T he re
sultam molte n copper is depos
ited into the lower mold cavi ty
where it b urn s away any oxide s
a nd creates a larger fused con
nection. Thi s large r cross-sec

tional bond decreases resi stance
and increase s the surface area,
w hic h red uces the indu ctance
of the joint . S ince the materi
als are s imi la r, the connectio n
last s as long as the remaini ng
ground ing mate rial,

Hi gh -pre ssu re cla mps can
produce a good bond bet wee n
copper and copper because the
materia l is malleable (soft and
workab le). Ho we ver, average
grou nd rods are only copper
cl ad , with the majority of the rod

being pla in stee l. The d iffer
e nces in the coeffic ient o r ex
pansion and co ntraction (with
tempera tu re changes) or the two
materials will loo sen a mechani
cal connec tion o ver time . T he
use of joint compound s hel ps,
a nd fu rt he r en ha nces th e
weather-tightness of the hondo
T he requis ite high pressure must
come from a materia l stronger
than coppe r.

Rock layering within the sub
soil can make ground rod inser
t io n e x treme ly d i ff ic ul t. If
laye ring make s it impossible to
co n tinue th e inse rt io n of a
g ro und rod. simp ly cut off the
rod and connect it into the sys
tem as is (even o ne short rod is
better than none). A rock layer

the antenna and then loops bac k
o ut the window, or if the ante nna
is roo f-mo unted, and without an
adequate low-inductance ground
path or its own.

Grounded. coax switches won' t
last long with direct hits either
un le ss o the r lo w-i nd uc tanc e
ea rth- to-ground paths are pro
vided, Remember that grounding
the center conducto r of the coax,
and not disconnecting its shie ld,
can still allo w large amounts of
strike e nergy to be shared with
yo ur equipment. The coax shield
connects to yo ur eq uip me nt's
c hassis, and if a single- po int
ground is no t present (along
with power and te lephone pro
rectors). eq uipment will be dam
aged. Here' s the point: W hen
dealing wi th the amounts of en
ergy present in a lightning bolt,
thinki ng in renns o f voltage and
current levels that arc normall y
present isn' t suffic ie nt. We have
to set o ur thinking toward very.
very large amo unts of energy ...
energy that' s looking for a way
to earth -g round . O ur only etfec
tiVI.' pro tection is to provide that
path. with as few o bstruction s
a s possible . T ha t's be e n the
thrust of the series. T ry /l o t to
think in te rm s of compromise.

Solid copper (wire or strap)
or coppe rclad steel (rod) makes
cop per the most commonly used
e a rth ing mate ria l. A be lo w
g rade g rou nd system should he
made uti liz ing the same base
materia l. Mixing materia ls, like
galvanized rod s with bare cop
pe r rad ia ls, will create a batte ry
action in wh ich the zinc of the
galvanized rods will dissol ve
into the so il. T his will cause hare
steel to rust, wh ich wi llnot pro

vide an optimum connection to
the earth . Using stai nless rods
to pre vent corros ion will not
produce the best conductiv ity;
since sta in less steel wi re would

be required to in terconnec t the
rod s (re me mber, we do n' t want
to mi x metal s). the overall rc
si stancc o f the system would be
inc reased. A n a ll -a lumi nu m
ground system should o nly he
con sidered in very ac id ic soi l

Ground system materials

path anywa y (due to the length
needed), and it will likel y radi
ate to other wires and eq uipment
inside the ho use, to hoo t.

Th e powe r a nd tel eph one
feeds to a house can be eithe r
ae ria l or und e rgrou nd . M o st
ha ms be lie ve that a n unde r
ground connection is superior,
because it pro vide s bcucr pro
tec tio n from a potential li ght
n ing stri ke . Altho ugh a fee d
buried underground will not sus
tain a di rect hit. the amount of
energy generated if a nearby tree
is struc k. coupled throug h the
conductive grou nd medium. can

As the ground system rises in be equal to a direct hi t ! By be-
voltage from a lightll ing strike. ing underg round . the wires can
the p ro te c to rs w ill ta ke t he actually be at greater risk. T he
grou nd system energy and place depth a t whic h the wires are

it o n the powe r. tclcpbonc. and buried is al so immateria l, whe n
cable li nes. wh ile keeping the compared to the de pth to wh ich
voltages bet ween eart h and the I· ik. ow-frequency stn e energy can
active lines within the lim its o f pe netrate ,

e qui pme nt surv ival. As men- lust a word for those who fe el

tionc d pre viou sly. the util it y that they are safe fro m lightning
ground rod for the house should because they a lways d isco nnect
he inte rco nnected to the husky the coax fro m their equipme nt
radial ground system described when it 's not in use. When ask ed
in previous columns. If this is what they do with the discon-
not the case . the energy from the ncc ted lin e ts). they' II usuall y
tower stri ke w ill traverse the res po nd that the y ' re s imply
house safety g ro und wires to placed o n the 110 01'. SlOP and
th is rod . c ausi ng p ro b le ms th in k abou t the last few tho u-
throughou t the syste m. Inter- sand fe el that the lightning has
co nnec ting them ill the grou nd just jumped ... you can see the
(using bare coppe r strap eon- fa llacy in this reasoning. In fac t.
ductcrsj will red uce the indue- the y muy ma ke the si tuatio n
ranee o f the inte rc onne ct ing worse. since arci ng a lso in -
path . Ho use wires are a para llel vo lves igniti on -tempe ra ture
path . If the Interconnect path is p la s ma s ins ide yo ur ho use .
be tter (lowe r inductance and rc- While it's true tha t the radio may
sistance), the majo ri ty o f the make it through the in itial light-
c urrent wi ll by pass the house ning strike. will it survive the
wiring. An a lte rnative is 10 pro- e nsuing fire inside your ho me'!
vide a copper strap path through To ssi ng the coax o ut the win
the house (diffi cult to Ily past do w isn' t without its problem s
the XYL! ). But this may not be 100, especi ally if the coax has

a sufficie nt ly lo w ind uc ta nce a lready entered the house from
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Moderator 's note: Roger and
ROll B lock of PolyPhase r Cor
po rati on ha ve p ut to gether a
well -written se ries o f tips and
suggestions o n ho w we can ef
Iccuvc ly protec t our ham radio
stat ions fro m the e ffects o f a
lightning str ike. Last month. we
went over the need for adequate
ligh tn ing pro tectio n o n utilit y
li nes en te ri ng o ur ho me s and
ham shacks. Now pictu re this . . .

Dave Miller NZ9E
7462 Lawler Avenue
Niles IL 60714-3108
[dmiller14@juno.com]
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Fr om Stephen Reynolds
N0 POU: "In case you haven 't
seen them, the re's a new type of
bass woofer speaker on the mar
ket now, one with completely
isolated dual-voice co ils. Since
the lower audio frequencies (in
the bass range) don 't rea lly need
to be directionalized (i .c., the
average person can' t d iscern
which direction bass is coming
from), limited-space stereo sys
tems can usually get by with just
one bass woofer or suhwoofer,
located midway between the left
and right hi gher frequency
speakers . Given that, the best

way to com bine the bass fre
quencies from the two stereo
channels is in a totally isolated,
dual -voic e coil-design single
woofer (see Fig. I). This keeps
the high er frequencies com
pletely se parate, while combin
in g j ust the bass frequencies.
These bass woofers are usually
intended to operate in the 40 to

Two for oneand then switching it back to the
desired ham band when opera
tion next takes place, some time
later. Since tak ing up this rou
tine, I've not had to further ex
crctse or spray the bandswitch
once, leading me to consider this
practice a more or less penna
ncnt solution. Whether it's sim
ply the self-cleaning action of
rotating the swi tch at the begin
ning and end of an operating
period, or the fact that tension
on the switc h's contac ts is re
leased during periods of non-op
eration is probably immaterial;
and more just a matter of curi
osity. That th is so lution works
for me is the important point,
and so fa r it 's been working
like a charm. Now I just have
to remember to do it!"

Moderator 's note: Thanks.
Ken . Potentiometers (controls)

and antenna switches that are
ra rely (if ever) changed may
also ben efit f rom Ken 's sugges
tion. Why not give it a try?

BP-2 Packet Only $49. 95
RP·2M MultiMode $69.95

+ $5 Shippi": " ffandlint

The besl Iinle packel mode m just gOi belter ! Build ing on the tradition of the BP_,I
Pa<.·kel Modem . we are very proud 10 announce the BP·2 and BP-2M.lhe BP-2"
a new and improved vcrsion uf our famous BP-l. while the BP-2M expand" yuu r
horizons even furtber with MulliMode operation! So. whether you hnve been
waiti ng to automale your CW, checkoul AMTO R or jost copy Weather !'ax _Now

is the time for you 10 jump in and join in all the fun ' Ii
Call Today! 1-800.8BAYPAC VISA

'1inErtrnnir.s 1l( ~ ~~ 22.9722 (HI ) 474-67W Fax 474·6703 ,
-J """""""' If{) World Wide Web: hltp://ww...t1 ~ertronics.conl

••

You will a lso need 10 create a

password. Once you've logged
on. j ust follow th e menus to

na vigate around the bulletin
board. The "Ham To Ham " col
umn will continue this series on
protecting your ham station
from the des tructive effects of a
lightning strike , with part 9
coming up next month .

Switch that switch!

From Ken Guge K9KPl\[:
"I think that we ' ve a ll run into
the problem of ro tary switches
becoming ' noisy' (i.e., making
poor contac t) when left in one
single position over a peri od of
time. It 's never been completely
clear to me why this happens;
theoretically, it could be due to
a couple of fac tors . In very low
current circu its, it may be due
to a minuscule degree of arci ng
that could be occurring on a
mol ecu lar level , whic h, with
time, eventually develops into a
high-resi stance contact being
formed. It could a lso be due to
the contacts on the rotary switch
'taking a set' (i.e., losing some
of the ir te ns ion from be ing
slightly spread apart). Whatever
the actual reason, I believe that
I' ve fo und a reasonable solution
to the problem.

"1 ow n an ol der Yaesu Fl'
10 IE ham-band transceiver that
I have in my auxilia ry station
upstairs in m y study. I use it
when it's too cool in my base
men t to opera te comfort ably
from my main ham statio n in
stallation. After a time resting in
o ne posi tio n, howe ver, th e
bands witc h o n my FT- IOt E
wo uld some times not mak e
good contact when I first turned
the radio on to operate. Exercis
ing the swi tch (running it back
and forth a fe w times) would
usuall y cure the problem, but
taking off the transceiver 's bot
tom cover and spray ing the
switch sections with contact
cleane r seeme d to be a more
reliable fix ... until now. Lately,
I' ve s im ply been placing the
Ff- 10 IE's bandswitch in the
l l -meter position (since I don ' t
operate 011 thatbandposition)when
I'm done using the transceiver,

will hold water and salts, which
means the conduct ivity will be
good. Making more connections
to areas of higher conductivity
will reduce the overall imped
ance of the ground system.

A ground system has a finite
resistance and an inductance
value. The amount and location
of the inductance can reduce the
overall effectiveness of radials.
When a radial is placed in a
poorly conduc tive soil , the ra
dial ind uctance is quite high.
Con versely, whe n the radial
runs in highl y conductive moist
soil, the inductance of the wire
is mostly shunted by the soil's
conductivity. Becau se copper
strap has lower inductance than
wire, it's been recomme nded
throughout this series for all ra
dial runs. The strap's extra sur
face area reduces inductance
and the sharp edges a llow fo r
a high Ecficld conce ntra tio n
(which in tum allows arci ng to
occur in poor or no so il condi
lions). We don' t really care how
the charge spreads out and away
from our equipme nt, as long as
it does just that !

That 's Roger and Ron's pre

sentationfor this month . Ifyou'd
like to see the original. un 

abridged version of this se ries,
you ca n contac t PolyPhaser
Corporation. Customer Service
Department. 2225 Park Place .

P.O . Box 9000, M ind en N V
89423-9000 and ask for th eir
SpecialBulletin.Protection to Keep

You Communicating (©I995).
You can also p ay a visit to
Polyi'huser 's home page on the
World Wide Web at : [http://
w w w. p o l y p n as e r.com t } .
PolyPhaser 's Web site also m p

pOrIS text downloads of the
original material that's going to

be condens ed here . plus other
related texts on the subject. The
PolyPhaser Tech Line telephone
BBS at (702) 782-6728 is also
available to interested readers.
Th e comm unications para m 
eters are: Data bits - B. Parity 

None . Stop bits - I . Baud
rate- 3()() 10 14400. If you are
dialing in fo r the first time, the
Tech Line requests your name,
address and telephone number.

73 Amateur Radio Today. August 199B S5



A GREAT gift idea for yourself, your ham
friend(s), or your child's school library

is a subscription to 73 MagaZine ... only $24.97!
Call 800-274-7373 or write to 70 Route 202 North ,

Peterborough NH 03458

Number 56 on your FlHH'1b/lc~ C/lrd

Amateur Radio Via Satellites
HRMSRTS

T he programs of the ESA re

quire launche rs to gel payload s
to orbit. Since the beginning .
Ariunespace ha ... provided the
necessary hard ware and scr.... ices

to do the job. Ananespace is a
privately-held commerc ial com
pa ny. It was created in 1980 to
do three mai n duties: Ananespace
marke ts sa te ll ite la unch ser
v ices. is the prime contractor for
the ind ustrial production and fi 
nancing of Ariane rockets, a nd

cond uc ts la u nc h o pe ra t io ns
from the Ar/alle launch site 10

Kourou. F renc h Guiana . T he
primary shareholder i.. France ,
with over 55 perce nt. Gennany
is a d istant second at 19 percent.
wh il e the o ther pa rticipating
co untries split the rest.

Arianespace is the first com
mercial space tran sportation
com pany with mo re than 50%
o f th e market . The y ha ve
laun ched ove r 137 sa telli tes
since thei r inception . In the past
nine years, they have se nt more
than two-th ird s of the we stern

mark, Spain. Sweden, and Swit
zcrland. Te n yea~ later, the t.... o
groups merged to fonn the Eu
m pean Space Agency. By 19S0
the agency had been joined by'
Austri a, Ire land. Norway, and
Finland. Canada i... abo a partner

in specific ESA programs and
has a scat o n the ESA Counci l

The primary task of the ESA
j<, to provide a coopera tive Eu

ropcan space research program
with a long-term policy to he
come and remain competitive in
s.pace technolo gy. Since the first
lau nch of an Ariallt' rocket in

December 1979. they have sue
ccssfully ad hered to their goa ls .

Arlanespace

Since the attempted launch o f
the first amate ur-radio. high-el
liptical-orbit sate llite, PhO.I·e3A.
in May 1980, AMSAT (the Ra
dio Amateur Satelli te Corpora
tion) organizations around the
world ha ve relied heav ily on
European rockets fo r a ride into
space. Phase 3 8 , now kno wn as
AMSAT-OSCAR-J O, success
full y reached o rbit on June 16.
198 3 . It was la unc hed o n an
Ariane-Z rocket from Kourou in
French G uiana.

Fifteen years later, AD-IV is
s till in orbit and providing a

communications syste m using
its still functi onal Mode B tran 
spender (70-e m upli nk and two
meter downl ink ), when the solar

panels arc properly illumi nated.
T he onboard compu ter fui led in
lure 1986 due to rad iatio n da m
age in the memory circuits. but
the default operating mode has

provided over a decade of addi
tional usc for hamsat e nthusi
a sts. E ve ntually the batte ries.
so lar panels. and radio compo
nents will fail, hut in the mean

time it's the o nly se rious DX
ham ...at in the ...ky.

The European Space Agency
(ESA ) c o nt in ues. to s upport
sate lli te effo rt s from AMSAT
and e d uca t io na l inst it ut io ns
around the world . T he a genc y
ha s its roots in the European
Launcher Development O rg a
ni zation (ELI.>O ), c reated in

1962 by Belgium. France. Ger
many, It aly. the Ne therland s,
and the United Kingdom . That
same year, the European Space
Research Organization (ESRO)

began opera tions with the fi ve
nations of the ELOO plus Den-

The European Space
Agency

Andy MacAllister WSACM
14714 Knights Way Drive
Ho uston TX 77083

If you ' re m issi ng any past
columns. you can probably find
them at 73"s " Ha m To Ham"
column home page (wit h spe

cia l thanks to ~lar" Bohnhoff
WB9UO~1), o n the World Wide
w eb. at: [hu p:llwww.rrsta .com!
hth].

Note : The ideas and sugges
tions contributed to this column
by its readers have not necessar
ily been test ed by the column' s
moderator nor by the staff of 73
Magazine. and thus no guaran
tee of opera tional success is
implied. Always use yo ur own

best judgment before modifying
allY electronic item from the origi
na l eq uip ment manufacture r' s
specifi cations. No respcnsibility
is impli ed by the moderator or
73 Maga zine fo r any equipment
damage or malfunction res ulti ng

from in formatio n s up plied in
this column.

Please se nd any ideas tha t you
would li ke 10 see included in
t hi s colu m n to M o d e r a to r
NZ9E at the add ress at the top
o f the column. We wi ll ma ke
every attempt to respond to all
legitimate idea... in a timely man
ner, but please send any speci fic
questions. on any particula r tip,
to the o riginato r o f the idea, not
ttl thi s co lumn's moderator nor
to 73 .\Iaga::.ine. fa

Ken Guge K9KPM
11 07 E. Woodrow Avenue
Lombard IL 60 148

Stephen Reynolds NOPOU
5 10 S . 130th St reet
Omaha NE 68154

Ro ger Block. President
Poly l'hascr Corporation
2225 Park Place
1',0 . Box 9000
M inden NV 89423-9000
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• =>- ..,.~. .......

rrrv

/ . .
''''"~......."

•

3,000 Hz rang e, so the y' re
nicely tailored fo r ham radio
applications (a lin le like a built
in high-frequency noise lil te r!).
You can find d ual voice coi l
woofers at Radio Sha(""- as well
as in sto res that cater to the a u
to mohile sound eq uipme nt mar
ket. Fo r the typi cal ham radio
application, take a look at Ra 
dio Shack ' s sill, and a half-inch
#40- 1373, at about $25.

"Why ho ther with a du al 

voice coil spea ker in the first
place? Because it allows you to
feed two radios into j uvt o ne
speaker, with total isolation he

tween the m. yet it wi ll repro
duce bo th aud io source ... even if

they're active at the s..me time .
If you do n't havc " lot of extra
roo m in your ham ...huck or rno
bile ham insta llation for speak

ers. th is me thod may he just
what you've been looking for."

Moderator \ 110/(' : Grf'Clt mx

gestio". Stephell. 1 can think of
at least a couple places fo r a

dual-voice coil speaker ill Illy
011'11 installations,

M urp hy' s Coro ll a ry : You
can't win: most times you can' t
even break even. hut worst o f

all. you genera lly can' t quit !
Thanks to those who 've COII

trihuted to this month 's column.
especia lly:

F ig. 1. NOPOUs idea [or IU 

ing a dual-voice coil speaker to

reproduce the audio from two
radios. in j llst one speaker.

when S/X'Ct' is at (I premium,
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Photo A . The first successful j7ix ht of (11/ Ananc 5 launcher took
place OIl October 30. 1997, in Kourou, French Guiana . Photo
courtesy of Anunesp«ce,

el udes numerous articl es abo ut
amateur sa tellite operations,
cons truction article s, and news
abou t c urre nt and future space
nan. Cal l AMSAT at (30 1) 589

6062 fo r more details. fa

Wayne's Five Buck Books:
98 Books You 're Cra zy if You Don ' t Read . Brief revie w ot book s that
will he tp make you heal thy, wealthy. and wise , If yo u are sic k you did It to
yoursel f thro ugh mess ing up yo ur body. This is probably the single most
important five bucks you'll ever spend.
Huw to Make :\ Iu ne)', A Bl.'l,!: inner ·s G uide. Couu nunng to work is stupid.
You can't gel fired. laid oil, dow nsized or outsou rced if you own your own
business. This is an instruction book on how to get others to pay you 10 learn
what you need TO kne w to he independently wealthy. have a ball doing it. and
have that ham shack you've dreamed of.
Gris t I. f ifty of Wayn e's recent non-ha m oriented edi tori als , They're about
almost any thing and guara nteed to almost mnk e yo u think, YouIl sure ha ve
things to talk about on the ai r o ther than your antenna and The weather
G r ist II . Fifty more non-ham editorials . Even more fascinating st uff to
think and talk abo ut.

li tes carrying amateur-radio pay
load s. Membership in AMSAT
is open to a ll individuals, not
just hams . A one-year member
ship includes six is sues o f The
AMSAT Journal . Each issue in-

a nd TeamSat both achie ved or

bit. The prob lems of fligh t 501
were re solved . h ut AMSAT's

Phase 3D was not o nboard.
Follo wing the 501 mission , it

was discovered that the vibra
tion stresses imposed Oil pay 
loads by the Aria nl:' 5 lau nche r

we re great er than e xpec te d .
AMSi\T was notified of the new
vibration specificatio ns after a
study of the 501 launch was re
leased by the ESA . In order to
s u rv ive on a n A riane 5, th e
Phase 3D spacecraft nee ded sig
n ifica nt stru ct ural work . If
Phase 3D were a car. this would
mean stripping the vehicle to the
frame. and then designi ng, fab 

ri catin g an d installing pane ls
a nd support pieces wh erever
stress problems might occur. It
was hoped that the modifica
tio ns cou ld be perfo rmed in lime
fo r mission 502, hut it was no t
to be. If the mechanica l modifi 
catio ns had not been req uired.
Phase 3D mi ght hav e be e n
ready in time, but the combina
tion of ne w mechanical ch anges
and ongo ing pay load desi gn and
inte gration was too much.

Phase 3D is no w ready for
launch, but does it have a ride?
A1\.ISAT Germany 's President
Karl Meinzer DJ5 ZC is COIl -

stantly in negotiations with the
ESA worki ng to get Phase 3D
int o orb it. Wh ile Pha se 3/J
c o ul d not he eas ily s ent to
space on launchers fro m other
cou ntries, i t can he re trofitted
for a fli ght on an A riane 4 ve 
hicle. Time wilt tell, an d the f--- - - - - - - - - - - ------ - - - - -
work goe s on . Ph ase 3D is

lo ad e d w ith all th e e x pe r i
m ents a nd c o m m u n ic a tio ns
tran sponders that it c an ho ld.
T he system s have bee n tested.
and they work .

To find ou t more about the
Phase 3D prog ram , yo u c a n
sta rt on t he I n te rn et with
AMSAT's home pag e a t the
U n ive rs al Resourc e Loc a tor
(URl) (http: // www.arn sa t org ].
Be prepared fo r qui te a ride
through cyberspace . Many fas
cinating links are available to
o the r AMSAT groups around
the world and ed ucational insti
tutions work ing o n small sa tel-

Most hams wh o have been
fo llo wing the Phase 3D project
kno w that amateur radio's most
ambitious satellite is designed to
be launched into orbi t by the lat 
est Aril/ne roc ket. the Arialle 5 .
De lays and launcher problems
ha ve kept Phase 3D on th e
ground, but it is hoped that agree
ments wi ll be reached and prob
lems resolved, so thatAMSArs

newes t sate llite will get a ride
to space on a n Arialle 5.

In January 1985 , the members
of the ESA and Aril/ne me t in
Rome to be gin the Ariune 5
project. The new launc her was
to be a roc ket for the futu re, ca
pable of taking 15 ,000 pound s
o f payload to geos ta tio na r y
transfer orbit (GTO ), o r 44,000
pou nds to low earth o rbit
(LEO ). T he A riane 4 could on ly
take 10,000 pounds to GTO .
The new Ariane 5 was also to
be capable of taking human pas
sengers to orhit via the Hermes
capsule, and to transport space
station modul es into space fo r
the Columbus program. Whi le

the spa ce stati o n p lan s a nd
mann ed space ac tiv i tie s are
c urre n t ly on t he shelf, the
wo rk co n tin ues to ma ke the
Ariane 5 the ne w heavy lifter
of Arianespace.

J une 5, 1996. ma rk ed the
maiden night of the Aricme 5.
Mission 501 was unfortunately

a very short ride. Software er
rors in the main stage control

syste ms cau sed the rocket to
veer o ff course, tear apart and
ex p lode. Debri s, rocket frag
ments. and fuel rained do wn
upon the French Guiana jungle .
Fortunatel y. Phase 3D was not
onboard. but the inevitable delays
before a second attempt could be

made were long and tedious,
Sixteen months after the di

sastrou s night of Arianc 50 I, the
seco nd mission (502) success

fully took off from the j ung les
o f South America. The fli g ht
was not perfect, hut it was very
d ose. The payloads MaqSur H

world' s telecommuni cations
sat el lites into orbit.

The Ariane 5 and Phase
3D
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Number 58 011 your Feedback card fall. so I' m pu tting ou t the

word now ,
Anoth er biologist from the

ornitholo g y la bo ra to ry ut a
prom;ncnt eastern universtty has

contacted me about the possibil
ity of ham operators and scan
ncr enthusiasts participa ting as
citize n vol unteers in hi s in 
stnunon's lo ng-te rm wildlife

rese arch projects . The stud ies
cou ld take p lace anywhere in
North America. so we're start
ing the project by asking all in
terested "Homing In" readers to
contact me.I will compile a data

base of potential voluntee rs and
their geographic distribution.

Professional researchers usc

very sensiti ve nar rowband VHF
receivers. hu t SC,1II1k'rS or two
me te r ham transcei vers with
ex tende d recei ver ranzc arce

a lso suitab le if used properly.
Mul tirnodc receivers suc h as the
Tride nt TR2400 and Sony ICF
PR080 in the SS B or CW mode

will copy weak pulsed signals
better than Fvl -only sets (Photo
H) . Tag fre q uencies are often
gr ouped very closely. which may

he a problem with typicalSckl-lz
channel spacing of scanners and

ham sets.
Sign al pulses from tags arc

very short . to conse rve battery
life. They occur only about once
per second. so you can't j ust use
the SCAN mode in a typical
scanne r to search for them . You
must slowly ste p through the
freq uencie s wi th the sq ue lch
open. listening through the noise
for the "blip .., blip .., blip" (mo

rncntary quieting) o f the pulses.
If you have a sens itive re

ceiver capable of tun ing fro m
148 to 174 Ml-lz a nd wish to
de vote some time to protecting
wildlife. please send E-mail or
postal mail to IlW . Volun teers in
r u ra l area s arc pa rt ic u la r ly
needed. Let me know yo ur lo

cation . equipme nt a nd antennas
for mo nito ring and/or directio n
fi nding . Include yo ur phon e
num ber if you <I re willing to be

called. If e no ugh hams respond
from a ppro pri a te loca ti on s ,
we 'll he able to write proposals
fo r one Of more formal research
projects wi thin a few months.

Mexico,To get more data. twelve

Saskatchewan burrowing owls
had been filled with necklace
styl e VHF transm itters before
their southward migrat ion last

fa ll.
Ms. Trefry and her associates

used the tags to learn that the
birds traveled from 6H III 202
miles nightly, during the ho urs
or darkness. In the daytime. they
borrowed badger burrows to usc
as av ian mote ls. Bad we ather
grounded the researchers' small
plane (but not the owlsh after a
fe w day s, T he tag signals were
lost in southwestern North Da 

kota, near Dickinso n. They were
no t heard again until December,
whe n one was picked up by an
other airc ra ft 56 miles south
west of San Antonio, Texas. The

rem ains of a banded Saskat 
chewan o wl we re discovered hy
a southern Texas wildl ife re fuge

manager in December.
I agreed to attempt to find

some hams along the Ilight path
to monitor for tag signals dur
ing the an ticipated nort hward

fli ght period. It was too late to
get the announcement into 73
Magazine , but I put out the word
via Amare/l/' Radio Newstine ,
the ARRL l.etter: the Hom ing III
Web site and Inter net mailing
li sts for tra nsm itter hunt e rs.
Dozens responded , repre senting
most o f the states in the ex 

peered migration path . H un
dreds vie wed the burrowing o wl
page o f my site, which gave the

tag frequenci es and monitoring
tips . I have no way of knowing
how many ham-hours of moni
tori ng were done. hu t I know

th at the respon se was heart
warm ing to me and to the re

sea rchers. Thank yo u a ll!
Someho w. the surv tving owls

returned to Saskatchewan in late

April and early May without
being detected by hams or re
searchers along the way. Per
haps if more ad vance notice had
been available and more hams
ha d been monitoring . som e
valuable insights about mi gra
tion rates and patterns could
ha ve been o b tai ne d. He le n
wants III try again during the
ow ls ' so uthward n igh ts thi s

"H oming In" readers help

i n t he so u the rn US. from
California's Imperia l Valley to
Texas. They a lso make homes
in Florida from Orlando to the

keys. Ho wever. thei r habitat is
diminishing . As a res ult. they
arc considered e ndangered in
so me places and "of specia l
co nce rn" in others.

Unlike other ow ls , it' s un
usual to sec a hu rrowi ng ow l ill
a tree. They prefer to roost in
cavities on the ground in tree
less grasslands (Pho to A). By
day. they stand at a burrow ell

tranc e . rea dy to d uc k inside
whe n necessary to avoid preda
to rs such as ha wks . At night,
thcv take Iliehtto feed on small• e

snakes. lizards . an d rodent s.
They tly in an undu lat ing pat
te rn and somet ime s hover in
the ai r to ca tch grasshoppers,
beetles and other insects.

,

•

•

Ear ly in r-.la rch , E-ma il ar
ri ved From Hel en Tre fry, a
wil dlife te c hnician with th e

Ca na di a n Wildl ife Servic e ,
who is working on a proj ect
about burrowing owls. "We know
so little about their movement"
she wrote. "We have no idea how

long they take to migrate or if they
make long stops along the way. It
may he that weather is a large fuc

tor in dete rmining the rate of
movement: '

Owls banded du ring the sum

mer in Saskatchewan ha d pre -
,;: viou s ly been recovered i n

so utheastern Colorado and the

Photo A, Burrowing owls panhandlc ofTc xus. lending sup-
blend in well Ifith their sur- port to the theo ry that they mignuc
roundings, I discovered this south through the plains east of
one Sf(/ Illiing guard a/ollg the the Rockies to spe nd wi n te r
banks of ( /II irrigation canal mo uths in so uthe rn Texas an d
Ilea /' El Centra, California, ne a rb y region s of northern
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Radio Direction Finding

We've all seen nature sho ws
o n T V that fe ature biologists
locati ng radio-tagged crincrs
with portable direction fi nding
gear. ~1 igratin g: birds arc amo ng
the 1110sl di fficult to study he 
cause they trave l lo ng di stances
in short periods. even in weat her
that is had e no ug h to pre vent
rcsc urcb c rs f'rom [ul lo w in g
the m hy ai rcra ft. Researc hers
arc beginnin g to disco ver that
the hund reds of thousands o f
amateur radio enthusiasts Oil our
continent can a id their e fforts.
For instance. /\'1I /(/ t l 'lI /' Radio
Newstine reported that the Wild
Ii fc Conservation Corps recently
sought vo lunteers to help study
the movements or endangered
whooping cranes.

A no the r impo rta nt spec ies
being stud ied is the burrowing
o wl. In win ter mouths. these
unusual creatures can he fou nd

HOMING IN

Tracking owls, cranes,
and foxes

Joe Moell P,E, KOOV
P. O. Box 2508
Fullerton CA 92837
[Homingin@aol.com]
[hltp://members.aol.com/
homingin !]



Photo R. This researcher uses a Sony multimade receiver and at
tenuator to track pulsed signals f rom fags 0/1 desert tortoises in
California .

Photo C. The Hanuronics T301 synthesized VHF transmitter
board measures 3 x 5 inches .
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Adj ustme nt was fa irly easy,
also, req uiring only a vo ltmeter,
wattmeter and dummy load. Be
s ure to orde r the specia l square
a lignme nt tool fo r the coil slugs.
O n the ver sion I purc hase d,
there is a trimmer capacitor for
ex act frequ ency adjustment. For
wide temperatu re ranges or high
f requency acc uracy, a tempera
ture-compensated oscillator op 
tion is av ailab le for $40 mo re .
The vo ltage-contro lled oscilla
to r stage is a lill ie mic rophonlc,
so you' ll hear it in the transmit
ted au d io if it ban gs aro und
loose in the box."

I c hecked Da le ' s T3 0 1-2Y
o n a spectr um a na lyzer an d
was fa vorab ly impressed . At all

.~ . '
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using the so uthern Californ ia T
hu nt frequency, 146.565 - 144
::: 2.565. That is the 256 swi tch
pl us th e 5 -kHz sw itc h, q ui te
e asy to re m em ber. F lip up
those fo ur switc hes and you
a rc o n frequency. If you ha ve
more th a n o ne fa vo ri te fre 
q ue ncy, yo u can use a m ult i
pole sw itc h o r d iode matrix to
se lec t th e binary codes. The
ma nua l recomm ends realign.
menr when changing a few hun 
dred kHz, bUI I c hanged t he
fr eq uen c y from 14 5 to 148
MH z without a ny no ticeable
d ifference in o utput power.

"Asse mbly was straight for
ward . It took abo ut four hours
to install all parts on the board .

Besides the continuo us battery
drain, there was enough leak age
o f th e two-DIe ter synthesizer
output into the ou tpu t coax to
pro vide some telltale signals to
nearby fo x humors, even when
the ou tput stages we re ke ye d
off. So he c hanged his control
circ uits (0 key the synthesize r,
accepting the delay at startup.

Most fox controllers are de
signe d to key hand ie-talkie s or
mobile transceivers with a small
NPN pull -dow n trans isto r. To
sw itch the ful l 1'30 1-2Y supp ly
current, which is abo ut a ha lf
ampe re , add a PNP po wer tran
sisto r o r M OSFET. Be sure to
provide su fficient base or gate
d rive to minim ize vo ltage drop
across the switching de vice.

Se parating DC input vol tages
for the synthesizer and ou tput

stag es makes it easy to control
RF output powe r by vary ing the
supply vo ltage to on e or more
of the ampl ifi ers. T he simple
way todo this is with an LM3l7
variable vo ltage regulato r. In
my tests, RF po we r cou ld be
smoot h ly ad j usted from 350
mill iwatts to full output.

An RCA -type re ceptacle is
p rovided fo r RF power output.
"Plugs w ith a long center p in
can short to the case under the
board ," Da le reports . " Ha m
trontcs se ll s RF-grade RCA
plugs with a sho rter cen ter pin,
which 1 would co nsider a good
investmen t. The manua l warns
th a t o pe ra ting the transmitter
without a 50-ohm load can de 
stroy the transistor, and there is
no SWR pro tec tion ci rc u itry.
Ho wever, specificati ons for the
BLX-65 final transistor s tate
that it will surv lve 50: I SW R at
2.5 watts ou tput. At o ne watt
outp ut. 1e xpect it to be very ro
bust. At three watts output, the
final and dri ver transistors run
warm to the touch. but they are
roo m temperature at o ne walt .

"T ransmit frequency is set with
a lO-position DIP sw itc h, using
binary e ncod ing," WB 6 BYU
co ntinues. "Subtract 144 M Hz
from th e de si re d fre q ue nc y,
round off to ten s of kHz, and
co nvert to bin a ry. The last
switch is five kH ,.. For example,

"Homing In" for March fea
ture d a detailed de scription of
low-cost amm unitio n-can fox
bo xes fo r in te rn a tio na l-sty le
transmitter hunts. For that project,
I used s urplus ci rc uit board s
from crysta l-co ntro lled VHF
business-hand tran sceive rs, re
tuni ng them for the so uthe rn
California coordinated transmi t
ter hunt frequency, 146.565 MH/..

There is no coordinated tra ns
mitter hunt freq uenc y in the Pa 
ci flc North west at this time .
That' s why Dale HUllt WB6BYU
of Yarnhill, Orego n, needed syn
thesized tra nsmi tte rs to put in
the foxes he is buildi ng for
events in the Portland area, and
elsew here in Oregon and Wash
ington. He chose a new synthe 
sized two-meter transmi tter kit
from Hamtronics. Incorporated,
65 M ou l Ro ad, Hi lton N Y
14468-9535; (716 ) 392-9430.

In the past , I have built sev
era l Ham tron tcs kits for cl ub
repeaters and for my own use .
They ha ve a lways been easy to
assemble and tune-up problems
have been minimal. The 1'30 1
2Y follows this tradi tion, with a
plated circuit board and cornpo
nenrs of high quali ty. It is rated
for two to three wa tts continu
o us outpu t fro m 14 4. 0 to
154 .23 5 11H z. M ode ls tha t
co ve r r a nges up to 174.635
M Hz, and 21 6.0 to 226 .2 35
MHz are also availab le.

The ci rcuit (Photo C ) has two
main sections : a synthesize r and
a three -stage ampli fier c hain .
The synthes izer logic includes
a mtcrocomroller and a serially
programmed phase-locked loo p
rc. It has its own vo ltage resu
latin n and draws about 30 mil
liamperes. On po wer-up , the
microprocessor boots and pro
grams the sy nthesizer, whic h
takes about half a second.

For repeater use, the power
up del ay is unacce ptab le. By
breaking one trace on the ci rcuit
board, the synt hesi zer can be
operated co ntinuously and the
output stages keyed separately
But Dale fou nd that running the
synthesizer continuo us ly in his
fo xbo xes was causing problems.

Frequency-ag ile faxboxes
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Mobile, Portable and Emergency Operation

ON THE Go

SIeve Nowak KE8YN/4
1011 Peacock Ave.• NE
Palm Bay Fl32907-1371
(ke8yn Q juno.com)

In marketing. a key concept
is 10 find a need the c us tomer
has and provide a prod uct or
service to meet that need . In
many cases . however, compa
nies reverse this concept so that
they find what product o r se r
vice they have and then expend
all their e fforts in order 10 COIl
vince customers thai they must
have that particular offering. This
part of the market ing process is

called promotion.
In so me cases. promotio n

works wel l. In others. it may
not. and companies find them
..elves in the "where Are They
Now?" sections of the Sunday

paper. S o matter how good a
buggy whip you have to o ffer.
vel)' few will be sold .

Although amateur radio is a
noncummcrclal s e r v ic e h y
definition . it ;.1 a service. and il

is in our best Interests In ma rket
o urse lves and our service . Why

should the genera l public allow

us 10 have e xcl usive or nearly
e xcl usive access to vast portions
of the electromagnetic spec 
tru m ? Because we can meet
some needs of the general pub
lie better than any other service .

People have a critical need for
reli able communicatio ns, today
more than any ti me in our his
tory. Once we were content to

rece ive new s we eks or e ve n
months a fter an event occurred.
h ut tod ay we e xpect (0 ha ve

information c urrent right up to

the minute. Mo st o f the time th is

is furni shed by' commercia l pro
vidors. and mo st people a ssume
thai tho se services will always
be available under all circum
..t'lIlCCS. Bette r than 99% o f the
time this is true , hut the other
I % is when we may he c alled
upon to provide such service .

Having a market pote ntia l of

less than I% might sound pretty
small. hut it is not a s bleak as it

mi gh t see m . T here are many

products or services whic h arc
rarely utilized . When was the
last time yo u used your fire ex
tinguisher? How about your car
bon monoxide detector? Your
horneor life insurance policies'!
Nevert heless. ration al people
invest in each of these because
they kno w that the re is a small
hut vcr)' real chance Ihal they
might need o ne or mo re o f the se
items. Our se rvices. like these
otherexamples. might not beused
o ften. hut they will be used. What
is it that ma kes our services so
special and sets us apart from
our commercial countcrpuns?

I ) We provide a technical sc r
vic e with no equipment. mai n
rcnancc. or operating cost to the
c us to mer. Cell ular te lephone
users cxpccr ro pay fo r their tele
phones and be c harged for the
use of the cellular telephone sys
tems. When those systems fa il.
we arc able 10 provide commu
nicat ions service and we do so

wit hout these costs; in fact . we
arc prohibi ted from being paid.
For a ham radio o perator pro
viding emergency communica
tio ns, a doughnut and a c up o f
coffee are the on ly profit he' ll

sec.
2 ) We provi de o ur services

wh erever they ' re needed . Some
times the location" where we arc
needed are indeed offthc beaten
path. If a she lte r is established
at a sc hool 10 prov ide for sto rm

vic tims, o r if weathe r spotters
arc needed o ut in the com field
c o u n try, o r a c heck po in t is
needed at a roadside rest mi le s
from civi lization. we' ll se t up
a nd o perate wh erever we' re
needed . If nece ssary, we 'll not
on ly provide o ur communica
tion eq uipme nt hut also a gen
erator. tent, and other facili ties
to support our own operations.

3) We ca n provide a range of
services. Usua lly we think of
heading out with a two-meter
hand le-t ulk ic o r r no bil c ri g
wh e n we thin k of e merge ncy
communications. Howe ver. for
data transfe r we may choose
packet. For weather spott ing o r
search and re scue , APRS may
he the pre ferred su pport. For
health and we lfa re traffi c to and
from remote locatio ns. there are
the low hands and the tra ffic
hand lin g networks. In some
c ases. am ateu r tel e vi sion is
gai ning populari ty for su pport ing
public serv ice efforts. We are

able to se lect a frequency and a
mode to meet most ..iruations.

What doe s a ll thi s cost the

ge ne ra l publi c ? Very li ttl e .
T here is no di rect cost and no
additional cost recognized. All
we ask is 10 keep the Ircquen

d es we've been able to usc in
the past. In today's market this
means thatthe government as rep
rcscmative o f the general public
must fo rgo the opportun ity to

levels from 350 milliwatts 10 full I belong to a club that ha... bee n
power. its harmonics and spuri- lighting repeater ocscnse prob-
OUi; emissions were better than 60 kill' fur some time. Tbe system
dB be low the main carrie r. At has a high-power crystal-con-
full power, they were -6S dBc. troll ed Iran smine r/amplifi e r

In-hand spectral purity o f the lineup and marginally-effecti ve
synthesizer is also e xcellent. At duplcxcr cavtues. We temporarily
600 kilLa way from the carrier, replaced the two-watt exciter wi th
no ise sidebands were - 105 d Bc Dale's T301 -2Y and tbc dcscnse
in my tesrs. ccrnparcd to values problem di sappeared! So o u r

from -82 10 ·95 dRc o n three rrusrccls ordcrlug a B u t-z'T uhc
c rysta l-co ntro lled rigs that I high stability versio n) for a per-
c hecked ,II the same lime. T his rnancnt replacement.
is all important consideration if T he ma nual is very thorough.
you arc designing a repeate r sys· includi ng theo ry of operation.
tern. beca use high transmt Iter lots (If troubleshooting tips, plu s
noisc sidebands c an cause the information about using the unit
repetitive "kcrrhunk. kerchun k. for voice, repealer and data ap-
kcrchu n k" of d e sen se wh en pficauons. C herts of typical von-
weak sig nals arc bein g recei ved. ages atrest points.transistors and
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IC terminals are also provided.
" At $ 109, the T301· 2Y is not the
cheapest o ption fo r a fox trans
mi ner." WB6BYU summarizes.
"hut il provides frequency agility
and simple power control. and it
safely provides cont inuous duty
if needed : '

Mobile sprint in San
Diego

Ambitious hidden-tran smitter
hun ts wi th excellent prize s arc
a long-time tradition at Sou th
western Di vision convent ion, of
the ARRL. T h is year 's even t
(Hamcon -cxj is no e xception . T
hunt Chairman Doc O ' Connor
K6DOC promises a me morable
San Diego-s tyle mobile hunt.

That means the first findcr wins,

so prepare for a rapid pace .
I anticipate multiple transmit

ters and short transmissions. so
I suggest having lot s of hel pers
in your vehic te-,.a map reader,

navi gator. beam-turner. and
transmi ssion-timer. This allows
the driver to concentra te on e f

fi cient p rogre s s throu gh the
streets and freeways. T he C {\J1~

ventlon is August l4-lfl at the

To wn and Country Hotel in San
Diego, and the mobtlc 'l-h unt
will he 0 11 Sunday afte rnoon .

Will there he other transmit
ters to fi nd during Hamcon
98'! Who know s? . .. So better
b ring your sniffi ng gear just to
he sure . .. flJ



QRP
Michael Bryce WB8VG E
Sunlight Energy Systems
955 Manchester Ave. SW
North Lawrence OH 44666
Iprosorar w essnet.com)

Once agai n, the Dayton Ham
ventlon" has come and gone.
This ye ar the QRP gang was
once aga in out in full force.
Ble ssed with really fine harnfest
weather all three days, the flea
market was a shopper's paradise!

In the last se veral ye ars, we
have seen a glut of NE602~

based QR P monobanders. At the
hospitality suite, there were two
new rigs introduced. Both were
multiba nd transc eivers, and
both were mu ltimode as we ll.
Best of all, they both start off
life as kits!

The Ml from S&S
Engineering

The first one we ' ll look at
comes from our friends at S&S
Engineering. II's called the M 1,
a rnuluband. multimode (US B,
LSB & CW) Q R P rig . With a

continuous freq uency range of
1.8 to 30 ~IHz , the M1 a lso
spo rts an honest-to-goodness

Number 60 on YQIJr Feedback card

Low Power Operation

A M detec to r. There 's an adjust 
able audio filter wi th 100 HI. to
3 kHz bandwidth . You h a ve
yo ur choi ce o f e ither manua l or
a utomatic gain control.

You can cruise the ham bands
with I H z to 10 MH z tuning
rate s. You ca n also inpu t an op
erating frequency directly from
the keybo ard if you desire . If
yo u choo se to transm it, the MI
will prod uce fi ve watts o f R F
into a 50-ohm load.

Of course , you'll get all the
hell s and whistles yo u 've come
to e xpect with today's modem
microprocessor. T here are RIT,
SPLIT and band Slack in g regi s
ters in the M 1, and a b uilt-i n
ke yer with d ig ita l speed and
weig ht se ttings .

Optional features you can add
to the M I are a Collins 2.5 kHz
SSB filler; a back lit display with
adj ustable brightness and opu
cally coupled shaft encoder; and
a digital po wer and VSWR
me ter may be added as well.

Look in g into the proto type
D ick had on disp la y, the M I
loo ks like a sim p le kit to as
sem ble , thanks largel y to the
mic ro proce ssor. T here are a lot
of surface-mo unted components
inside the M I . Se veral of the
larger surface-mounted IC s will

co me presoldcrcd to the PC
bo ard. The M I is seven inches
by nine inches by two and a half
inches.

I t has a lo t o f o ptions. You
c a n mo re or le ss custom -bu tld
you r o w n b y add ing o n th e
opt ions you need a t the tim e
o f ass embl y.

The price of the M I has not
ye t heen carved in stone . Ac
cord ing to Dick , the price will
he bet ween $600 and $700 fur
the kit. The M I looks like a win
nee- and if it works as we ll as
the other products fro m S&S
Engi neering, they wil l ha ve a
winner !

The Elecraft K2
transceiver

A ne w company to appear in
the QRP marketpl ace is Elecraft.
T hey introduced the ne w K2 all 
band SSB/CW transcei ver kit.
T he K2 covers 160 through 10
meters. As it comes, the K 2 will

o pera te C WoYou can add o n the
SSB mod ule, 160 meters and a
high-power PA. The K2, with thc
high-power module, will kick a li t
50 wa tts o f RF. A lthough fa r

from the QRP power levels most
o f us usc , this opens up an en
ti rel y d iffe re n t market for the
K2. A 100 -watt internal PA is
al so under cons ideration.

T he K2 is j ust unde r three
in che s hi gh h y ne a rl y e ig ht
inch es wide and a lill ie more
than e ight inche s deep. It we ighs
abo ut three po unds without any
o f the intern al o ptio ns added .
O ut o f the hox, it c o vers 80
through 10 meters ( I en-meter
hand is an op tion ). A built-in
keyer is al so sta ndard .

You gel two VFO s fo r split
o pe ra ti o n . RIT a nd XIT a re
sta nd ard. too , as are di rect key
pad en try o f Frequen cie s and
m e mory c ha n nel s, m emory
channe ls store mode, VFO!VB,
spl it, end RX f Iter and RX side
band. The maintuning knob has
th re e turning rat es : I , 10 and
100 kHz per knoh re volution.
You get 10 Hz tuning resolution.

T he K2 has some interesting
fea tures . I rea lly li ke Ihe low

power demand o f the recei ver.
It req uire s o nly 100- 150 mA of
current in the ba ttery save mode.
T his makes it possible for long
te rm o peratio n with just a small
battery back.

Inside the K2 that was o n dis

play at the Ham ventlon. I no
ticed the lack of inte rnal wiring .
There was so me. hut most of the
in terco nnect io ns bet we en the
main b o ard a nd the d isplay

se ll our frequencies to commer
cial in terests . With everything
so fiscally driven in th is day and
age, it is very tempting for our
officials to want 10 se ll off thi s
seemingly little-used re source
and apply the reven ues to o the r
purpo ses . However, if we co n
tinue to have access to these
frequencies, we 'll continue to
prov id e our se r v ic e . Eve n
though we know we're an an
swer to the public 's needs, how
do we make sure that the public
knows and has confidence in us?

F irs t, we need to m a ke cer
tain th at we de li ve r what we
promi se . If we have an ob lig a
tion to provide a servi ce to the
co mmunity, we need to be pbyst
cally, mentally, and technica lly

prepared. Do you keep a radio
handy at all times? Is your "grab
bag" ready to go if yo u a rc
called upon to se rve? There ' s

nothing more pathe tic th an a
ham re portin g to a rem ote site
wit h onl y a hand le -talkie , a
rubber duck , and a single bat
te ry pack . Do o ur c ustomers,
whether the city or county. the
R ed C ros s or t he Sal va ti on
A rmy, know how to get the area
hams mobili zed? C an we pro
vide se rvice s for an e xte nd ed
period '! How about reciprocal
support agreements wi th nearby
com m unities'! Murphy 's Law
tells us that we will be needed
at the most inopportune time
and under the worst cond itio ns
possible .

Second, we need to ens ure have mainl y foc used on the last
that o ur efforts arc recogn ized. episode o f "Scinfcld," the delay
Do the local weather reporters o f re le ase of Window s 98 l M,

acknowledge Skywam's coruri- the deat h of F ran k Sinatra, and

bution when reporting o n bad the h ype surround ing the new
weather? How about a banner "Gcdzilla" movi e. I hope these
th a t read s "Commun icati on s arc indications o f slow news days,
Provided by A mate ur Radio" to rather than a reflection of what
d isplay w henever we set up a has become of key importance
public se rvice station? Have you 10 us.
invited m emb e rs of the c i ty Ho w ha s yo ur clu b so ugh t
cou nc il to Fi e ld Day '! If y o u o u t recognition? What special
ha ve trouble ge tting noticed by project s is it undertaking? Send
th e loc a l eve n ing te le vi s ion me a quick note and [' II include
news. how about a ne ig hbor- the best ideas here. T he E-mail
hood newspaper or even a neigh- and snail-mat I addresses are at
borhood assocta uon nc wslener? the to p of the co lu m n. Who
Depending upon your timi ng, i t knows? You may he able to get
may be easie r to get publicity boner local publi city if you in -
than yo u thin k. As thi s column elude a copy of an articl e or co l-
is being w ritten , the headlines urun from this mag azine ! fa
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standard config urat ion o f the
PC-9000 includes a connector
for an ex te rn al IB M -ty pe key
bo ard and so ftwa re for se nd 
ing C Wo The optio nal RTIY/
M e mo ry upg ra d e so ftw a re/
ha rd w ar e pac kage w ill add
Morse and RTT Y decode (and
RTIY send) functions. as we ll
as Direct Freq uency Entry (fro m
the ex te rn a l ke y board ) a nd
memory storage .

T he PC· 9000 has a list price
o f $799 . Street p ri ce w ill be
lowe r. but I don 't kno w hy how
mu ch. I have a feeling you' re
looking al aro und $ 600 fo r a
basic PC-9OO0 .

All of the new rigs I've talked
about this month arc kind ofex
pensiv e . Ho we ver. yo u mu st
take into acco unt the fact that
they all arc multi band and spo rt
both S SB a nd CWoSeveral even

allow you to rece ive AM for
some shortwave listening if you

desire. All in all, I thi nk the QRP
family will rea lly latch onto the
new figs .

Whether yo u like to roll yo ur
o wn. or just want to open up a
bo x a nd p lay. the re ' s really a
se lection out there this year.

I especi ally like the ability to
add the internal/e xtemal battery
packs. It's no w possib le to op
erate al l-mode multiband QRP
j us t abo u t an yp lac e o n th e
p lanet.

Patcornm
7 F lowcrli eld M 100
$ 1. James NY 11780
(5 16) 862-651 1

Sources

Any SGC dealer or
[www.sgcworld.com]

Elec ruft
P.O . Box 69
Aptos CA 9500 1
(40R) 66 2-8345
Irad io @elcc raft .co ml
rwww.elecraft .com]

S&S Engineering
14 102 Brown Road

Smithsburg MD 21783
(30 1) 4 16-066 1
[n3sad@ ao l.comJ

[www.xmetric .com/sseng1

will o perate the un it for several
d ay s. depe nding on usage and
powe r o utp ut. Special D -ccl l
batteries can be purchased and
will prov ide up to 12 Ah opera
tio n; D-ccll NiCd butte ri es can
be used and will provid e up to 4
Ah o peration . T he batte ry con
ta iner is de signed for 10 batte r
ies and will provide 15.5 vo lts
for Dcccl l alkali ne . o r 12.4 volts
for NiCd batteries .

The PC-9000 is a compact HF
transceiver that covers all nin e

HF amat e ur bands. SSB a nd
CW mod e s a re stand ard a nd
there is the option to add the
same built-in RTT Y and Mo rse
decode capabi lity that has made

it s big brother. the PC- 16000.
o uts tanding . Six meters is in 
eluded , and a n FM module is
also available separate ly. T he
unit's compac t size (e ight inches
wide by two and three-q uarters
inches high hy seven and a ha lf
inches de ep ). s ta nd ard no ise
b lanker. and 12 VDC po wer re
q uireme nt make the PC-9000
the ideal rig for mobile or por
table use . T he built -in keyer and
keyboard interface make it aj oy
for the CW enthusiast. Dual out
put le vel s (5 Wand 40 W ) and
an ampl ifier contro l jac k allow
ope ra tion fro m Q RP to QRO.
T he recei ve r is a single-conve r
sion design using dual DDS syn
thes izers for improved phase
no ise (no PLLs arc used ). Ex

ce llent se lectiv ity is ac hieved
with a 2.4 kHz bandwid th crys
tal fi lter in the (10.7 M Hz) IF

stage. Additiona l fi lteri ng is ob
tained with a contin uous ly vari
abl e SCAF fi lte r (400 H£ to
250 0 Hz ) in the au dio stage .
Three tun ing rates are provided:
I kHz for CW o r fine-tuning. 12
kHz for SS B. 120 kHz per knob
re vo lu t io n fo r qu ic k sc a ns
across the band . A lock button
to disable the luning knob is al so
prov ided to prevent unintended

fre q ue ncy e xc ur sio ns du rin g
mo b ile/rough ope ration . RIT
and SPLIT opera ting modes are

s up ported. and SLOW/ FAST
AGC selection is provided . T he

The Patcomm PC-9000
QRP HF transceiver

The PortaPak for the
SGC-2020

though it' s a b it o f a stretch 10
call it a QRP rig. The 2020 pro 
duces up to 20 watts o f RF. Yo u
can se t the o utput power fro m
zip to 20 watt s. with five watts
the best fo r lo ng battery life
(usi ng the Port al'akr pack ).

Co vering a ll modes. the 2020
also covers a ll the ham hands.
Modes o f operation are SSB and
CWo Yo u can receive AM, but
the 2020 does not suppo rt an
AM detector.

T he 2020 has a backl igh ted
LCD d isplay that provides most
if no t all of the operating specs.
You can turn the back light off
to c onserve po we r. The 2020
also include s a built-in keyer fo r
CWo You can a lso operate many
of the di gi tal modes. as the 2020
swttchove r time is about l a ms .

The 2020 is two and three
q ua rte rs inche s hi g h by si x
inche s wide by seven and o ne
quarter inches long. It weighs
two and a hal f pounds and has a
list price of $625.

T he 2020 al so has the fu ll
su p po rt o f a mic ro proc e sso r

. deep do wn inside its slim c ase .
You get a ll the hells and wh istles
we ha ve come to ex pect. You
get a sle w o f me mori e s, spli t
o peration and RIT/XIT.

T he SG-20 20 Portal'ak is a
po rt ab le ca rry in g cas e a nd
power system. Inside , there is
room fo r a C W key and other
accessories . The overall size of
the Portapak syste m is abou t
thre e by si xtee n a nd a ha lf
inc hes. The PortaPak has an ad
justable ny lon strap , and can be
easily carrie d over the sho ulder
or in the hand. The full Po rtaPak
system is a sturdy, co mpact pack
age, we ll protected for all cli matic
co ndit io ns- b ut a ca utionary
wo rd: T he pre s e n t po rtab le
package is nos waterproof.

P ro fe s sio na l hi g h -q ua li ty
sta inless stee l latches pro vide
reli able, sec ure con nection of
the battery pack and front panel

With out a do ubt, the SGC- cover. T he cove r provid es pro
2020 drew the la rge st crowds tec tion for the front of the radio
this year. T he y were rea lly pro- and storage fo r the mic rophone .
moting the ir new Q RP rig-c-at- Ten D-cel l flashlight batterie s
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The SGC-2020

board a re mad e by p lu g -in
co nnectio ns . T hi s wire le ss d e
sig n wil l ce rtai n ly ease con
struction of the K2. O h yes. I
al most forgot- the K2 is a kit!

As fa r as I could tell. there are
no su rface- mo un ted c o m po
nents used in the K2. I do know
yo u have to wind the vario us
to roids inside the rig . Ho we ver.
in ta lking with the peo ple from
Blccraft. the y may o ffe r an o p
tion o f having a ll the coils pre
wo und . T hat will be an extra
cost opti on, however.

Another slick design feature
of the K2 is the usc of bui lt-in
test gear. The K2 incl udes a volt
meter, freq uenc y counte r, RF
power meter and microproce s
sor-based sctt-altgnmcm fi rm
ware to speed the alignme nt of
your K2. You don' t need a bench

full o f e xpensive test gear to ge t
the K2 up to perfect specs!

T here 's a boatload of o pt io ns
for the K2. Among them arc the
SSB option , 160 me te rs . and a
no ise blank e r w ith va riab le
threshold and buffered IF out
put to the rear pane l. You can
also get an automatic internal
ante nna tuner and an internal
gel-ce ll battery.

As I mentioned earlier. you
can add o n a 50-watt PA. and if
you're into computer-contro lled
rigs. yo u can add the ho st co m
puter remote contro l via RS232 .

Also avai lable are the SWR/
power and AlB antenna swi tch .
T here arc additional RX crystals
filters and a low-noise analog au
dio CW fi lter with multiple hand
widths. W hoa! The K2 sound s
like a QRP operator's d ream rig!

Price is set at $5..:19 for the ba
sic unit. Add $79 for the SSB op
tion. The 160-meteroption is $29.
and it' s $29 for the noise blanker.

Factory-assembled Q RP trans
ceivers were also int rod uced.
T here we re two units on display
at Hara Arena . T hey bot h were
working pro totypes. with stock
available lat er th is year.



Amateur Radio Teletype

worldwide . It includes hundreds
o f sample charts. home pages,
images, and messages recently
mon itored.

For customers o u ts ide of
North America, they no w offe r
Fred Ost e rma n's brand ne w
th ird ed ition of his best se ller
Shortwave Communication Re
ceivers 1941-1 997. 11 now co v
ers no fewer than 770 commu
nicati on recei vers, with dramati
ca ll y im pro ve d co verage of
Australian and Europeanmanu
facturcrs.

For detailed descriptio ns and
sample pages and color screen
shots, surf 10 their Weh site ut
[ http : / /o ur wo r l d .c om p u 
se r ve. c 0 m l h o m ep a g e sl
K Iingcnfuss/ ).

From hooks to soft ware, the

q ue s tions ke ep com ing in .
Antrum KH9DD says :

" I was active on RTIY many
years ago (pre-computer days)
a nd now want to get ac tive
again. I have bo th Mac PPC and
PC (Intel 200M MX ) platfo rms.
Can you suggest what yo u think
would he the best so ftware (ei 

ther commercial or shareware)
10 usc? I wou ld pre fer split

screen to basic comm programs
like Zte nn."

Thanks for the chance 10 plug
my site , Amrum. T he "RITY
Loop" IIome Page has an exten
si ve listing o f so ftware avai l
able, for a nominal cost, that is
s u re to fill you r needs. J ust
chec k it out a t [h llp :llwww2.
ari .net/aj r/rtty/] a nd scan the Jist

of programs ava ilabl e from the
Software Co llect ion . Readers

nor on li ne may obtain a copy
of the list by se nding a se lf-ad 
dressed, stamped envelope wit h
a requ est for the Software Col
lection di rectory 10 the address
at the top of this column.

This is not the on ly place to
have your RITY qu estions an
s wered. Mark Gustoff W07T

asks :
" Arc yo u aware of any user

gro ups 1can post a RTTY ques
tio n to ? I' m strugg ling with

hooku p of my FT-920 to my
PK23 2MB X . I suspect most of

• Radio Data Code Manua l
• Set 2, Compact Di sc Re 

cordi ngs o f Modulation Types

• / 99811999 Guide to Wnrld
wide \.l';'arher Ser vices

• Shortwave Communication
Receivers 1942- 1997

Th e new Radio Data Code
Manual has been e xpanded to
nearly 800 pages. and now in
c ludes more than 230 graphics
and scree n sho ts, plus the re vo 
lu tionary Unicode tables for all
maj or scripts a nd la ng ua ges
worldwide. New aeron aut ica l
telecommunications techno logy
such as ACARS, ATN. ClDIN,
CNS, and INMARSAT and re 
cent amendments to ce rtain me

teorol ogica l cod e forms arc
covered. as we ll as tho usands of
new meteorological station in
dex numbers, ueronauticalloca
tion ind icators, and ai rc raft and
airline design ators .

Se t 2 o f the Com pact D isc
Recordings of Modulation Types
co ve rs more than 120 new re
cordings on two CDs: ACARS ,
ADPCM , ALF, ALFA. ALIS-2,
A R S- O ua rd, ASCII Slovak,
ATC-RADAR, ATIS , AWACS 
NATO, BR-0018 , BUL-ASC II,

CALLSEL, CIS (various), Clo

ver, Clover-zunu.Coquclct- f J.
Ccquclct-SO. CVSD. DATATRAK.
DECCA, DECT RA , O O PS ,
Dia lup (V22, V22his, V32) and
Leased Line sta nda rds (V2 1.
V23 , V 20 , V 2fJh is, V 27hi s .
V27te r, V29, V33 l, Dl\I Fj I LSI
VO R , DTMF, DUP -FEC-2 ,
EFR, ER M E S, E urosign al ,

FA F -FA X , FEB ECO. F M S 
BOS, G-TOR, GAF-FEe, GN

rnc, HARP, HARRIS RF-57 10,
HE LL , HY PERFIX , JOlNT
STA RS, LORAN -C, Manchcs
ter, Yl icro-PCM , M PTI 13271
1343, NDB , NM T900, Packet
Radio. PACTOR, PACTOR~2,
Pager, PS K3 1, RELP, RI PLE
Co n tro l. S ELCAL (v arious),
SSTV (a ll modes), T l\lS -430,

TT2300. voco dcr. and muc h
more.

The ne w 199R/1999 Guide to

World" 'ide Weather Serv ices,
j ust the answer to Terry 's ques
tion, co vers the late st Internet.
Navtex, radiofax and radiotelcx
m e te o rol og ical da ta so urces Contin ue d on puye 74
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Number 63 on your Feedback card

Rudy AulL N2JZK wri tes :
"I ha ve been read ing you r

column in 73 o ff an d o n fo r
so me tim e no w. and I' ve de
cided to get bac k into the RTTY
mode.

"Befo re the da wn of time ,
the re wa s a prog ra m which

would convert the Radio Shack
Tand y Co lor Compute r II into
a RTTY rransccivcr.I used on e
fo r a lo ng tim e , with wonde r
ful re su lt s. Do yo u have any
idea where I c o uld obtain thi s
program these days ?"

Years ago, Rudy, this program
was availublc. I know. on the
Delphi on-line se rvice. Now, I
ha ve nor been on De lphi in qui te
some time , and I am not eve n
sure whether or not the service
still e xis ts . I d id a search of sev
eral databases and was unable
10 lind a current listing for the
program s, Unfo rt unatel y, my
CoCo system bit the dust a fe w
years ago. If anyone ha s a sys
tem o n line, and can send me a
copy of the program hy E-mail. 1
will post it on the "RITY 1,( Xl P "

Home Page fo r downloading.
Terry Bu rkho lder NP3G is " in

search of ..." and I think we have

the answer. He writes :
" I am looking for a list o f fre 

quencies for commercial RTTY
news and weather info that we
c an co py from the Caribbean,
Trying to get se t up for the hur
ricane se ason, so that if we lose
tho Inte rn et wi ll ha ve some
where to go to get weather info ."

The so lution comes from our
friend o verseas, Jocrg K lingcn
fuss, who puts o ut an e xtensive
line o f hook s and CDs wit h

freq ue ncy info rmation.
This summer, they announce

the pubtic at lon of four ne w
products:

RTTY LOOP

It's summertime. and hot here
in the mi d-Atlant ic. Let 's just
stay inside in the air-condition
ing and answer some of your
questions.

Bill Karl W2 BY passes along
the following:

"I am new 10 RTTY. I am ll S

ing Hamcomr n 3. 1, a 1'S-440s
and an S8 200 linear. I run at
about 200 watts oul to a TA 33j r
and this is satis factory, I li ke (0

run the 1'5-440s at no more than
30 wails output to conserve the
fi nals, though I've been told that
I can run as much as 50 watt s
out witho ut da mage. I was in
trigued hy your recent column
on Q RP RTTY. I have been
wondering what kind of power
levels are typical for RTTY op
eration. I assumed that almost
all operators used an amplifier,
especi ally with hand condtnon s

as they are now, hut apparently
some hams operate RTTY ha re 
foot. Prior to joining the RTTY
gang I was operating PACTOR ,
Since this is a bursty mode . I
could safely run the TS -440s at
full output. I wo uld he interested
in your comme nts,"

You are co rrec t. Bi ll. tha t

hand conditions playa large role
in power requirements, hut a lo t
of RITY opcrutorx usc a lot less
power than yo u m ig ht think.
With the semi-red undant nature
of a n FSK signal. a good de
modulator can often pull a sig
na l o ut o f stati c that practi cally
obscures it to the car. So, I say,
go for it! \Vill yo u work every
one on the air? Of course 1I0 t.

But you can certainly have a great
time, and make any number of
RTTY contacts , witho ut blow
ing your fi nals or yo ur wall et on
an amplifi er. Keep in touch and
let us know how you do.

Marc I. Leavey, M.D., WA3AJR
P. O. Box 473
Stevenson MD 21153
(ajr@ ari.netj
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Determining
Antenna Feedpoint

Impedance
Even you can learn from this tutorial ,

Hugh Wells W6WTU
141 1 18th Street

Manhattan Beach CA 90266·4025

H
ow do you find the reedpoi nt
impeda nce of a reso na nt an
tenna? Ha ve you ever attempted

to match a tra nsmission line to an an
tenna? What method did you usc for
determining when the fccdlinc im pcd
ance was matched?

Of course, measuri ng the reedpoint
impedance and measu rin g the result
ing VSW R will lead you toward a
proper match . But what do you use
when an impedance bridge and a
VSW R ind icator arc not avai lab le?
Certain ly, yo u ca n guess and/or make a
judgment.

A method is described here for de
termining the mechanical dimension
tha t re lates to an approx imate im ped
ance value and provides a j udgme nt
guide 10 impedance matching. Once the
transmission linc is attached. it is only
necessary to fine-tune [he adjustment to
achi eve a proper match .

Before continuing with determi ning
the antenna impedance value, a short re
view of transmission lines must occur.
Everyone is familiar with coaxial cable
and TV twin lead. Both are transmission
lines suitable for lise in communication
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syste ms . But what do you know about
these two types of transmission line s?
Perhaps the fi rst important fact is that
twinlead is a ba lanced line and coax is
unbalanced. What is the d ifference be
tween balanced and unbalanced? The
two wo rds the mse lves de scribe the
d ifferences.

Let 's consider the t\...-inlead first. It is
two identical wires running parallel.
Being balanced, the two wires ex hib it
the same characterist ics . The e asiest
way to understand the balanced concept
is to consider yourself as being a bird
and to sit on one of the wires while look
ing at the other. Then hop o ver to the
other wire and look hack at the first one.
What do you sec and conclude? Of
course, the two wires look exact ly alike,
and that me ans that they are balanced .

What about coax? It also has two
conductors that run parallel, as does
twi nlead. H owe ver, when yo u try the
bird's-cyc view again, what do you see?
One wire completely surrounds the other
and they are not alike . T herefore , coax
is an unbalanced line.

The characteris tic impedance of a
transmission line is usually known.

Therefore, a d iscussion is un nece ssary
here as to how the impedance of a line
is determ ined.

Transformer impedance theory

With that in mind, let ' s continue
with find ing the impedance of a reso
nant circu it, which may be a coi l and
capac itor connected in parallel, or per
ha ps a d ipole antenna . T he impedance
correlation between the two is identical ,
and transformer theory/c alc ulat io n can
be used to lind the impedance at van 
ous turn s o f the coi l or at mechanical
points along the d ipole:

For this process to work, it is neces
sary to make an impedance assump
tion for the calc ulatio ns to provide
useful data. If one end of the coil is
gro unded, then the impedance at the
gro und end is cons idered to he ze ro
o hms. and the top e nd of the coil is
1000 ohms. W here does the 1000 ohm
fig ure co me from ? In free space, the
im pedance would be infinity, bU I when
the circ uit is loaded hy the surroundi ng
enviro nment and a real istic ci rcuit
"Q," the impedance is lower than in
finity. But how low? Some believe the
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Fig, 3. Broken center half-wave dipole 
feedpoint impedance is 66-72 ohms balanced.

••1- - 250 - -

Fig I. Impedance distribution along a solid half-wave dipole in free .~pace, assuming the
end impedance to be /Oon ohms. Balcmced feedpoints shown .

Fig, 2. Unbalanced [eedpoint impedance distribution along a counterpoised quarter
WQI'e element. Counterpoise may be u ground plane or another quarter-wave element,

-'15,6~

+-62.5 .....

scribed for determining the impedance
for a so lid eleme nt does not apply to
an element with a broken center.

Once the element feedpoint imped
ance distr ibution is known , it is time to
select a transmission line and connec t
it to the antenna element. Start ing with
300 ohm twinlcad, as an example, where
should it be connec ted to the half
wave dipole? Did I hear you say just
beyond the two 250 ohm points'! No!
From zero to a distance just beyond
one of the 250 ohm points? No again!
Well , then , where can we connec t the
twinlead?

First, 300 ohm twinlcad is a balanced
line and must be connected at balanced
feedpoints on the antenna element.
Observe the mechanical length from
zero to the 250 ohm point. Find the
same length ce ntered over the zero
point and you will find the points to be
at 62.5 ohms. Yes, we want 300 ohms;
therefore, divide 300/4 = 75 ohms. Lo
cate the 75 ohm points, one on ei ther
side of the zero, and attach the
rwinlead for a near-perfect match.

Coax is an unbalanced transmission
line. Should we select 52 ohm coax,
where would it be connected to a half
wave dipole? Us ing Fig. 2, connect the
oute r conductor (sh ield) to the zero
point on the antenna, and the coax cen
ter conductor to the 52 ohm point on
either side of the zero points on the e l
ement. It doesn't matter which side , as
the an tenna remains balanced because
an unbalanced trans rmss ron line IS

matched to an unbalanced feedpoint
on the e lement. Will thi s mechan ica l
matching technique work with a quarter
wave dipole? Yes, as shown in Fig. 2,
as long as the dipo le is gro unded at the
zero point to a suitable ground plane.

One caveat to this application is that
the mechanical space between the zero
point and 52 ohm s may exceed the di
mension between the coax's shie ld and
73 Amateur Radio Today • August 1998 65
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The impedance along the surface of
a dipole antenna can be determined in
exac tly the same way as taps on the
coil. Fig. 1 shows impedance values at
vanous mechanical points along a
half- wave dipo le whose center imped
ance is ze ro ohms, and whose imped
ance at each end is 1000 ohms. Half
the distance between one end and the
center of the dipole yields an imped
ance of one-fourth of the end impedance,
or 250 ohms. Hal f of the remaining dis
tance is one-fourth of 250 ohms, or
62.5 ohms, Again, half the distance be
tween the 62,5 ohm point and zero is
15.6 ohms. Really simple, isn 't it?

So what does a ll of this mean? It
means that you can now predict with
reasonab le accuracy the impedance at
various mechanical distances a long the
an tenna element as long as the elemen t
is a solid conductor from end to end,
When the center of the c lement is bro
ken, the feedpoint impedance will be
in the 66- 72 ohm region. It will be bal
anced, The mechanical technique de-

Finding element impedance
mechanically

A
4 ---.....·1_· _

I
o

II

top of the coil impedance IS 2000
ohms; others believe it is around 1000
ohms. Take your choice of value. as
the results of using the mechanical
method of impedance determination
will end up being reasonab ly close.

For the examples discussed here.
1000 ohms will he used. Following
transformer impedance theory. the im
pedance vanes as a function of the
square root of the turns ratio, which
means that one-fourth of the inductor 's
tota l impedance will he found at its
center tap. Using this theory, let 's find
the impedance at the center of a coil
whose impedance is zero ohms at the
gro und end and 1000 ohms at the top,
The center tap on the co il will yie ld an
impedance of 250 ohms, which is one
fourth of the total impedance . Now
that was easy, wasn ' t it? Next. what is
the impedance at one-quarter of the
coil up from gro und? Simple! If the
impedance at the center point is 250
ohms, then at the one-quarter point,
which is halfway between the center
tap and gro und, the impedance will be
250/4 = 62.5 ohms.
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may be accompli shed by chang ing the
diame ter ratio between the two parall el

e lements .
The antenna shown III Fig. 5 IS a

disconc which covers a wide frequency
range wh ile maintaining a constant un 
balanced feedpoi m impedance of 52
ohms. The gap between the di sk a nd
the top of the cone must be kept smal l.

COAX

F ig . 7. "J" (/ llfenlla showing all unhal

anced feedpoint of52 ohms .

T

Fig , 6, "F' antelllla s!lOlrillK a balanced
[eedpoint rhar IS voriahle .I'"{/II/ 0-1000
ohms .

Basic a ntenna types

Each of the ante nna types shown in
Figs . 3--10 represe nts a basic an tenna
type with the figure providing an indi 
cation o f the fccdpoint impedance for
each. The dipole antenna shown in
Fig . 3 is a half-wave element with a
broken center. The reedpoint is balanced
with an impedance in the range of 66---72
ohms. which is contro lled to some de
gree by the c leme nt diam eter-to-length
rat io. Changing the center gap docs not
materially affect the impedance val ue,
but a narrow gap is preferred .

Another version of a half-wave dipole
is the one shown in Fig. 4 , a folded d i
pole. It exhibits a balanced reedpoint im
pedance of 300 ohms. Folding the ends
of the d ipole raises the feedpoint imped
ance as compared with Fig . 3. A small
change in the fccdpoim im pedance

The feedpoint impedance of an an
tenna is determined by design and
proximity to other c lements. In each of
the illustra tions shown in Figs. 3--10.
note the mec hanica l configuration of
the element and whether it presen ts a
balanced or unbalanced Ieedpoi nt to
the tra nsmission line. Some of the im
pedance va lues obtained by a design
may not match the standard impedance
value of transmission lines. Therefore .
the cl osest transmission line imped
ance is usually se lected for li se and the
resulting VSWR is either tole rated or
some impedance adjustments arc per
formed. When there is a known imped
ance difference the re sulting VSW R
can be est imated by dividing the
higher impedance val ue by the lower.
VSWR val ues be lo w 2: I rarely in ter
fere with the abil ity to communic ate
via rad io . but it is desirab le to re du ce
the VSWR val ue as much as pos
s ible . The VSWR detector in most
sol id state t ransmitte rs hav e a thresh
o ld se t for about 1.5: I . mak ing it
mandatory to have a VSW R value
lower than 1.5: I.

Basic antenna impedance values

mpedance value can st ill be es tim ated
using the mechanical technique by re
ducing the clement e nd point impedance
by about 10-20%.

1

A -I• 2

I I
I I

Fig. 4. Broken ('('l1lel" folded half-wave di-

pole, feedpoint impedance is ]O() ohms

balanced,

center conductor and sho uld not he
connec ted direc tly to the cleme nt he-
cause a disconti nui ty would occur. To
solve the prob lem. a gamma match is
use d to translate the spac ing: difference
and still provide a proper impedance
match.

Please note that many antennas cur-
rentl y in lise have an unbalanced trans-
mission line connected to a balanced
fccdpoint on an anten na . Yes, the im-
pcdancc value is matched and the sys-
tem may function well. but the balanced!
unbalanced condition is not satisfied
and a di sconti nu ity will exist. The d is-
continuity resul ts in a V SW R of about
1.5: I which canno t be reduced sim ply
hy moving the reedpoint tap back and
forth . A balun, which is a balanced-to-
unbalanced tran sformer. IS frequently
used to solve the discontinuity problem.

As a reminder, the impedance of a
dipole. whether qu arter-wave or ha lf-
wave. can be dete rmined as indicated
when the antenna is operated in free
space. And when enclosed in proxim-
ity with other c lements as in a yag i
config uration, the impedance wil l de-
crease. Yet. the approximate feed point

6~
COAX

Fig . 5 . D i,w·0I1l' (lIIfeIllW, [eedpoint is 52
ohms unbalanced.
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Pi/{. 10. Coaxial antenna. Th., lower quar
ter-wave element surrounds the [eedline .
The [eedpoint impedance is 66-72 ohms
unbalanced.

COAX

to the mechanical-impedance dctcrmi
nation is that the actual e lement im
pedance is d irectly affected by the
proximity o f other e leme nts surround
ing the antenna, requiring some me
chanica l compensation in the measure
ment, but understand ing the approxi
mate location of various impedance val
ues along an antenna element helps the
builder make construc tion decisions. fa

Condusion

mechani cal technique described pre vi
ously. As shown in Fi~. 7, the bottom of
the transformer section has been bro
ken. creating an unbalanced fcedpoiru
ex hibiting an impedance of 52 ohms.

Figs. 8 and 9 shoe.... a ground plane
antenna in two config urat ions. Fig. 8
is the basic form in wh ich the gro und
cleme nts are 90 degrees to the antenna
e leme nt. In this config uration . the
feedpoint impedance is approximate ly
23 ohms. Because of the low value , the
impedance must be raised in order to
ma tch the 52 ohm impedance of avail
a ble coax. T he impedance at the
feedpoint may be raised as shown in
.Fig. 9 by lowering the ground ele
ments. At a OOW I1 angle of approxi
mately 45 degrees. the feedpoint
impedance will be rai sed to 52 ohms.

The antenna shown in F ig:. 10 is a
coax ial antenna and near co usin to the
ground plane shown in Fig. 9 where
the ground eleme nts a re lo wered to
become paralle l with the pl ane of th e
vertica l element. Even though the clc 
ments are one-half-wave in overall
leng th, the lower e leme nt is usuall y a
tube that surrounds the coaxial
feedline, which makes the two e lement
sections electrically similar bu t me
chanica lly diffe rent. As a result, the
feedpoim becomes unbalanced and ex
hibi ts a n impedance of 66--72 ohms ,
similar to a broken half-wave dipole .

T he impeda nce di stributi on along a
resonant antenna element ma y be de
termined mechanically. The usefulness
of knowing the distribution aids in the
construction of the antenna and selec
tion of a suitable feedlinc. The em'ear

Fig. 8. Simple ground plane a//fenna . Feed
poin t impedance is 23 ohms unbalanced,

COAX

A "J" ante nna is shown in Figs . 6
and 7, with each having a diffe rent
fccdpoint. A 'T' ante nna uti lizes a
quarter-wave matching transforme r
mounted on one e nd of a one -half
wave eleme nt. T he ha lf-wave e leme nt
is endfcd at a high impedance fro m the
transformer section. T he transforme r
section opera tes as a resona nt match
ing stub, permitt ing a balanced vari
able matching impedance fo r a
transmissio n line from ze ro to approxi
mately 1000 ohms . The impedance
distribution a long the transformer sec
tion may be determined by using the

Phone 800-274-7373 or 603 -924-0058 . FAX 60:1-924-86 13. or see order fonn on page 88 for
ordering information.

COAX

F ig. Y. Modified ground plane a ntenna
with ground elements bell! down 45 de
grees be/oil' horizontal, Feedpoint imped
ance is 52 ohms unbalanced,

Code Tapes

731'05 G~,lt'Si-; 5 "pI" rode !<II'" Thi, beginning tapetakes you through th" 26 1e1t=. 10 nrnnbt.-rs and necessary I" 'n<.·tua tioo
oonrptele with practice "very step of the way. $5 ,00
73M The Stic kter 6 "pili code tape nils is d", proctio:..., lape for dIOse who survived tl", 5 .....p m ~lpe and it is also d", Ulpe
foc the Novice ,md T"dlJlician li<:e",,,s . It is oompri...-d ofore solid hour of code.01= "'" sellt Jt 13 wpm and . paced at
5 wpm $5.1) )
73Tl3 Bal:'k Breaker IJ \11'111 cod~ lal'" Co<k groups again at a hrisk 13+ "I'''' "" you ' II be really at ease when you sit do\lTI
in from of a steely -eyed volunteer examiner .....ho starts sending you plain language code at Oldy 13 per, $5,00
73T'.J) C OO ' d\:t'<JIIS 20+ " IHn ("t,d t- tape (io for the Exrra G ass lrcense . $5 .00
73"1"25 Mind ~kr 25+ wpm code tape, $5,00
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In Search of a
Simple Capacitor Tester

A midsummer night 's dream project.

Robert B Landon KD60RG
6860 Eddinghil1 Drive

Rancho Palos Verdes CA 90275
[nandon @flash.net]

I
f you're like me, you ha ve accu
mulated in your junk box many
little things that look like capaci

tors. If only you had the Rosetta stone ,
you could fi gure out the meani ngs o f
all the we ird colored dots and micro
scopic printing on these junk box
pans. Then, you might eve n he ublc to
find a use for them someday. Alas, ex
cept fo r a fe w random successes
wrought by studying numerous hand
books, for me the dots ha ve remained
just dots and the parts. unusable junk.

After becoming fru strated h)' having
to purchase a new capaci tor just to be
certain of its value , I decided to find a
way of measuring the ex isting capaci
tors in my junk box. A quick review of
the catalogs showed (hat there are lots
of capacitor testers on the market.
Most of these are incl uded wi th digital
muhimetcrs. Also qui c kly no ted were
the prices of these little jewels ! I was
not interested in making a caree r out of
measuring capacitors and already had
a multimcter. Also. I didn't need to
measure the big capacitors where you
can read the values on the body of the
68 73 Amateur RadiO Today · August 1998

capacitor. Armed with these ground
rules, I began my sea rch for a simple
capacitor tester (a.k.a. cheap ").

The me thod described in this article
was se lected after many false starts
and failed concepts . It has proven to he
quite forgiving of construc tion tech
niques, batt ery voltage changes. and
varying voltmete r impedance . In addi
tion to these features. it only uses one
low-cost chip, so it certain ly qualifies
as being inexpe nsive.

General design concept

The basic method uses the time it
takes to charge the unknown capacitor
to a partic ular voltage . This procedure
results in converting the unknown cn
pac ity value to a time va lue . The larger
the capacitor 's va lue, the larger the
time value. This time value is then
used to es tahlish the pulsewidth of a
recurring waveform and thus control
the recurring waveform's average DC
value . Thus the time value is converted
to a voltage value, which can then be
measured by any voltmeter. A highly
asymmetrical muhi vibrator run ning at

approximate ly 250 Hz contro ls the reo
c urr ing wa veform's basic time frame .

The chip used is a 339 quad compara
tor chip. This chip features very low cur
rent drain. input power supply levels lip
to +36 volts. farge input current capabil
ity for quickly discharging the capacitor
under test. and the abil ity to usc "wired
AN D" on the output The output c ir
c uit perform s like an open collector of
an NPN transistor and can be wired to
gether so that any comparator can pull
the collective output to zero. Usc of this
technique saved having to add a logic
chip for that function.

Anothe r very nice result of this fea
ture is that the outpu t can he shorted to
ground without any problem. The circuit
described here uses a nine-volt battery.
However, the circuit has bee n success
fully tested with supply voltages up to 18
volts. The only change caused hy this
100% increase in supply voltage was to
increase the full-scale output voltage.
Th is change was easily corrected hy
adjustment of the scale control.

This tester can measure capac itance
values from the picofarad range to the
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Fig.i. Schematic .

high sub-microfarad range. The low
end is limited by stray capacitance (al
though the measurement effects can be
minimized with the offse t adj ustment)
as well as the extremely high resis
tance values required. The high end is
limi ted by the length of lime requ ired
(0 discharge the capacitance value
within the sma ll reset time provided.

In the lester described below, the
range is from approx imately 100 pF
per volt to 0. 1 )JF per volt. Increasing
the high capacitance range is possible
by increasing the off time allotted to
discharging the unknown capacitor by
increasing the value of R2 in thc schc
matico If this is done, howe ver, the
maximum output voltage will be de
creased unless the on time is simi larly
increased by increasing R3. Because
measuring high-value capacitors was
not a goal of this tester, it was decided
just to "li ve with" this restriction .

Circuit descr iption

T hese basic concepts are shown in
Fig. I. Comparator V IA on the left
part of the schematic performs the
mulri vibrator function . Its operat ion
can best be explained by first assum
ing the output at pin I of V IA to be
open with a voltage close to the posi
tive supply voltage (being pulled up by
R6) and that capacitor C2 is at a low

voltage. In this condition, capacitor C2
will be charging towards the pos itive
supply voltage through R3 and R6.

When C2 reaches the positive volt
age at pin 7 of V IA established by R I ,
R4, and R5, it will cause the output of
V IA to go low (ncar zero volts). The
time C2 took to reach this switching
condition is primari ly set by the 100 k
res istor R3 and the 0 .047 fl F capac itor
C2. When V IA goes low, C2 will dis
charge very rapidly through the 1 k re
sistor R2 and di ode D I .

When C2 is nearly di scharged, diode
D J ceases to conduct and the remain
ing discharge toward the low voltage
of pin I of V IA is through the much
higher resis tance of R3. The function
o f res istor R I is to ensure that pin 7 of
VI A is more positi ve than pin 1 when
pin I is near zero volts. When the dis
charge of C2 causes its voltage to fa ll
below the vo ltage at pin 7 of V 1A, the
output at pin I again switches to its
high level near the positive supply
vol tage level and the sequence repeats.

This repetitive sequence resu lts in
the high ly asym metrical multivibrator
waveform show n on the schematic at
pin I of V I A. This waveform is fed to

the plus (noninverting) inputs of com
parators U IB and V IC while a small
positive vo ltage derived from R7 and
R8 is fed to their negative (inverting)
inputs to ensure noise immunity. When

the input waveform goes above the
small positi ve bias, both V I B and V IC
become the equivalent of an open cir
cuit to positive vo ltages (like an open
co llector of an NPN transistor). When
the input waveform is below this bias
level, the outputs of V I B and V ICare
essentia lly at grou nd potentia l.

V IC is used to set the charge and
discharge times of unknown capacitor
CX, and VI B is used as a buffer for use
as a "wired AND" with the output of
compara tor V ID as descri bed below,

During the short interval that the
waveform from the multivibrator is
low, V IC is discharging unknown ca
pacitor CX. During the longer interval,
ex is charging towards the positive
supp ly vo ltage through the se lected
resistor (R9, R IO, R II , or R J2).
T hese res istors de term ine the charg
ing ratc of the capac itor and se t the
basic se nsitivity of the capacity tester.

T he voltage on ex is monitored by
comparator V I D on the negative input
of pin 10. When the voltage on CX is
lower than the positi ve bias level es
tabli shed by R14 and R I5 on pin I I of
U ID, the output of V ID will be open
and its voltage set by R 16 and the full
sca le adjustment poten tiometer of
R17. With the values selected for R I6
and R17, the highest output voltage
will he about 0 .7 times the supply volt
age. If used with very low impedance
73 Amateur Radio Today. August 1998 69
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[ 1998 Collected WO' _kS__

And work it was ! T he Never Say
Die editorials for the fi rst four
months of 199~ have been reprinted
in larger. more easily readable type
for you doddering old-timers . 82
editorial segments. without the
usual gerrymandering through the
maguzinc . and complete w ith an
index. 1998 Volume I of the Secret
Guide to being Healthy. Happy.
Wealthy. and Wise runs 92 pages
and is available for a rncusily live
Federal Reserve Notes. which are
worth every bit of the paper they ' re
printed o n.
Gluuons for menia l exerc ise can
invest S15 in the 1997 Collected
Never Say Die- Works. which runs to
2.fO pages . Ju st cal l Chri s at 603
9:24-005X w ith yo ur Visa or
Mastcrf'urd.
Say, whi le you' re at it have you
started on the ed ucational program
yo ur co llege shou ld have provided .
but did n ' t, by getti ng Wayne 's
G uide to Hoo ks You' re C raz y if You
Don' t Read? It' s o nly $5 more .
Wayne's sorted through tho usands
of books and re vie wed the o nes
which will give you the best in
stra ig ht dope o n .1 wide variety of
subjec ts. No. he/we don ' t sel l the
reviewed hooks. Th is is a read ing
euidc. not a catnlou., ,

There ' s a $3 slh c harge on any total
order. so the more books you buy at

one time . thc better yo u do . Maybe
it's time to get the S10 Hioclcctrificr
Hand boo k'!

Wanted
Fun. easy-to-build projects for

publication in 73.
For more info,

write to:
Joyce Sawtelle

73 Am ateur Radio Today,
70 ROUie 202 X orth.

Peterbo rough ;'\: H ()3~58
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voltmeters. this ma xim um output vol t
age will he reduced hut w ill not re su lt

in errors.
When the unkno ...vn capaci tor has

charged to a positive voltage equal to
the b ias vo ltaec o n the posi tive input,

01" D ID on pin I I. the o utput of V ID
will go esse nt ially to ground potential.
T hus. the length of time that the output
of V I D is at a high voltage will he
cont ro lled by the time it takes ex to
charge to this bias level. with larger
capacito rs yielding longer times .

Another interesting fact is that th is
maximum output voltage starts the in
stant CX is d ischarged be low the bias
level. Th is is an unknown time tha t is
dependent upon the max imum input
current capaci ty o f U ID. The o utput o f
V IB is used to correct this problem by
ensuring that the o utput o f V I 0 cannot
"0 hi gh until the discharge cycle is. ,
o ver by using the " wired AND" capa
bility o f the J 39 comparator. Th us. hy
connecting the output of V IR to the
output o f U ID. the output is forced to
remain lo w until the short di scharge
period o f the waveform is over.

A n infi nite capaci tance or short cir
c uit at ex, for e xam ple, will never
charge up to the hias le ve l and wil l.
therefore, leave the outp ut penna
nently at its ma xim um voltage ex cept
d ur ing the di scharge period . This is the
saturation level of the tester. T he
cho ice of R 14 and R 15 se ts this bi ns
level to appro xim ately 0.64 times the
pos itive supp ly voltage . Thi s is ve ry
close to the val ue of 0.632 time s the
supp ly voltage obtniucd whe n time is
equa l to the RC time consta nt.

Because ex will he discharged cv
c ry time the input waveform goes lo w
(about every fou r milli seconds ). RC
time constants larger than that will e x
ceed the full-scale capab ility of the
teste r. For e xam ple, if the one megohm
resistor R IO is being used. a capacitor
o f O.()()..I. IlF times o ne megohm equal s
th e full-scale time of four milliscc
ends. It is impo rtant to understand this
limit to e nsure that it docs not result in
a measurement error,

Another issue is the re sid ual capac 
ity caused by the ci rc uit as well as th e
test leads . At the highest se ns it ivity
se tt ing , w he n using the 10 megohm

res istor R9 . even this sm a ll capac i
tance can cause a very short pulse at
the beg inning of e ac h measure ment
cycle with nothing connected to the
t~ sl leads. Th is sh~) rt pulse w ill result
in a sma ll measured vo ltage on the
vo ltme ter. The zero adj ustment poten
tiometer R ig is used to correct this e r
ror. Both full- scale lim its a nd zero
correction wi ll be disc ussed later in the
section o n setup adjustments. The mini
mum. one-quarter-scale. and ma ximum
output waveforms arc shown on the

sche matic.

C ircu it adj ustment considerations

As stated earlier, the maxim um lim
it ing full -scale output voltage is ap
pro ximately 0 .7 times the supply voltage
(-6 volts for a s light ly old ni ne-volt
baucrv, less a sma ll zero adj ustment) .

•
Althoueh there arc many ways to ad-,

j ust the capacito r teste r depe nding o n
ho w yo u want to usc it. the foll owing
approach seems to he the simplest and
assumes the usc of a nine-volt buucry,
My o id ana log voltmeter has lo w volt
age sca les of 0 .6, 3.0. and 15 vo lts. I
decided to use the three -vo lt scale a nd
adjust the c ircuit for a scale factor o f
100 pF/volt on the m ost sensitive scale
(i.c., using the 10 megohm resistor R9).

Because the ma ximum lim iting en
pac itance is approxim ately 40() pF, any
reading wi th in the th ree-vo lt scale
(i.c.. three volts at 300 pF) wi ll be we ll
wi thi n that limi t. T he udj usuncnt fur
scale fac tor uses a "trusted capac ito r"
so me whe re in the range to set the scale
fac tor po te ntiome ter. For example. I
had a clearly labeled 220 pF 5Q, ca
paciror in my j un k box and set the
sca le fac tor with that. The zero adjust
ment and scale adjustme nt are interac
tive, so yo u may have to itera te a few
times. To achieve maxim um accuracy.
each sca le shou ld be checked (and re
adjusted as necessary ) using kno wn
value capac itors. For example, the
adju stment on the ne xt most sensitive
scale using the o ne mc uohm resisto r, ,

RI O wo uld usc a 0.003 IlF capaci tor or
less to check/set the scale factor and.
zero adjustment.

Thi s tester has bee n successful ly
used on the 0.6·\"011 scale for testing
very sm all capacitors dow n to less



Table 1, Parts list ,

C onstructio n

The original version of this tester was
built on a sm all pi ece of pcrfboard and

RS = Radio Shack (800) THE
SHACK
DK = Digi-Key (800) DIG-IKEY

NEUER SRY DIE
continuedjrompage 37

Richer

Both democracy and capi talism have
serious dow nsides which we prefer not
to thi nk about. Wel l, like we say about
our country, it has some terrible flaws,
but even so it's bet ter than any of the al
ternatives. So, mindful of that , I keep re
searc hing the reasons for our country 's
large r and more easily identifiable flaws
and proposing ways to eliminate them.
But eventua lly we 're goi ng ( 0 have to
come to grips with the major problems

World's Fastest
Code Course

Radio Bookshop

Crystal Set Projects

Crystal Set Building

Radio Bookshop
Phone 800-274-7373 or 603-924-0058. FAX
603·924·86 13. or see order form on page gg fo r
ordering information.

Phone ~()()- 2 74 -7J7 _J or 603 · 9:'4 _()(1~ 8. FAX 6()J-924-~613. or
" '" illder !,,,m rm Jlag~ ~~ r" r "r<kr;o~ ;ofOfmat;"o

This 160-page book has t5 projects you (or
your ju nior opt can bui ld. It doesn't lake a
well-stocked j unk box to build these c rystal
radios. You can build ' em into match boxes,
cigar boxes, or anything else that's handy.
Some even tune the short wave bands ! Pub
lished by The Xtal Set Society. Start having
some fun! $ 15.

This book is packed with 168 pages of easy
home crystal radio projects. Your batteries
will never wear out with these radios. TIley
might even make a great science fair proj ec t.
These projects are reprinted from Volume s 6
and 7 of The Xtal Se t Society Newsletter.
They do hav e some tube sets and TRF' s too.
Great wee kend projects. $16.

The old, hard . way to learn the code is
to start slow and gradually speed up. In
that direction lies mad ness . The Blitz
Method is to start at 13 or 20 wpm im
mediate ly. Yes, tapes arc available to
help . Use T-5 to learn the characters. T·
13 wi ll get your General tic ket with a
few hours work. T-20 ditto for Extra.
The tapes are $7 each and arc as nasty
as Wayne could make them.

Con t in ued on page 80
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had a sing le 10 m ego hm sensi tivity
resis to r for small-value capacitors
onl y. Other than th e unsightl y condi 
tion of the tester, it proved j ust tine for
the limi ted purpose of check ing low
value j unk bo x capac itors . The latest
"de luxe" version uses a switch to se
lect the se nsitivity res isto rs (R9
throug h R 12), has terminals to co nnect
the vo ltm eter, a nd is in a reasonably
attractive p lastic e nclos ure. The onl y
known co nstruct io n concern is to
mi nim ize the d istribu ted capac itance
assoc iated with CX (i.e ., VIC pin I ,
V ID pin 10. S I, and the sensitivity re
sistors R9 through R I2 as well as th e
leads to CX itse lf) . 51

leve l of reading pro fi ciency. Even our
top stude nts are do ing poorly, pl acing
last in a recent study of stude nts in 13
cou ntries in math and scie nce .

I loved the front-page artic le in the
NY Times about the city spending
$1 R5,OOO in an e ffort to fire a teac her
who was in prison for dealing cocai ne .

If you 've the interest to read some
books expos ing the corruption in our
school system you may get as upset as I
am over what we ' ve let happen to our
kids and our money through our inatten
tion. I' ve written before about the school
maintenance men who make over
$RO,lX.lO a year and work three or four
days a week. You and your kids are being
screwed and you haven 't even whimpered
yet, so it 's going to ge t worse .

Our kids arc not even being taug ht to
read and write . I wish yo u co uld see
some of the pathetic letters I get from

' -j I obviously al most illiterate people. A re-
r cent study showed that 47% of Americans

have low levels of li teracy, I believe it !
A Barnes & Noble study showed that

about one book in tcn rhat they sell actu
ally gets read. And a study of our teach
ers sho wed thai they read an average of
one book a year. Fiction, of course.

In Kansas City they doubled the prop
erty taxes and pou red $ 1.3 billion into
the schools.' Computers for two out o f
three students, pay ra ises for every
schoo l worker, including janitors, a $5
million swimming pool, and $ 1 million a
year to promote the schools on local
television. The results of this spending
spree? The student scores haven't
changed much. The dropout rate still is
around 60%. The black en roll ment when
the spree started was at 69%. Tcn years
later it had zoomed to 70%, even though
some students were now being taken to
school by taxis.

Kindergarten for all ea st a bundle, but
it hasn't raised test scores later on. Well,
it's a wonderful baby-sitting system, so
the mothers bene fit.

junk box cap

LM 339 (AS 276-1712)

Parts L ist

Diode (AS 276-1122)

470 k
(AS 271-3 12, 271-1 354)

1 k
(AS 271 -312, 271-132 1)

100 k
(AS 271-312, 271-1 347)

2.2 k
(AS 271-3 12, 271-1325)

10 k
(AS 271-31 2, 271-1335)

10 megs
(AS 271-312, 271-1365)

1 meg
(AS 271-312, 271-1356)

5.6 k (AS 271-312)

5 k pot (AS 271 -1714)

toon ocr
(DK 36C12-ND)

47 ~F (AS 272-1 01 5)

0.047 ~F (AS 272-134)

0.1 ~F (AS 272-109)

A2,A8

A3, A4,
R5. R11

A6, A13,
A16

A7 , A12 ,
A15

A9

D1

A 1

A 10

A18

A t4

A17

Multi-pole switch
(AS 275-1386)

Misc. Parts : 14-pin IC socket; 2"x3"
perfboard; 4"x3"x1 .5'· enclosure;
tenninal posts ; clips for CX

C1

C2

C3

cx

U1

S1

th an 5 pF (where many of the mystcri
ously labeled j unk box capac itors can he
found). With a basic I(X) pF/vo lt scale

factor, the analog meter reading is full 
scale at 60 pF. On this scale, it is q uite
sensitive to distri huted capacity and sev
eral iterations will be neeessary to set
scale factor and zero adjustmen ts.



Number 72 on your Feedback card

NEW PRODUCTS
in hidden locations. At hi ghest

sensit ivity (from 100 MHz to 5

GHz), it will detect a cell phone
tower hal f a m ile away, a ce ll

phone 40 feet away, a di gi ta l

p hone 2 0 fee t aw ay - nnd
strong so urces of radio and mi

crowaves that you might never

suspect, like some wall outlets.

An enhanced-sensitivity version

(be low 100 MH/.) is also avail

able for survei llance detectio n.

if you' re concerned about that.

T he unit comes with a th ree

yea r battery and a o ne-ye ar

warranty, in three co lors: black,

gray. and o ff-w hite . I t' s priced

at $8 1.50 pl us sh ip ping a nd

h and ling. For orderi ng in for

mat ion , E-mai l Icmrmctercs

wchtv.nc t].

, .
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RAD IOiM1CROWAVE
ALARM

SEE - AND AVOID
INVISIB LE FIELDS !

T he matchbox-sized Mi cro

Ale rt al arm from A lp haLab,
Inc., will let you find out ex

act ly what's emitting rad io o r

microwaves. whe ther visihle o r

laddcrtlnc to get gre at QSOs:
",'he n you've had yo ur fill o f
DX ing or e xploring exotic spo
radic E. just roll it up and toss
it in a corner of yu ur briefcase .
It works great w ith th e MFJ
9406 (w hich you've got, of

course') o r o ther six -me te r
transce iver. a nd naturall y, it

collies wit h M FJ's fa mous "No
Matter W hat" warranty, To or
der. o r for the name of you r

nearest dealer, call (800) 647 
1KOO; FAX (60 I) 323 -655 1; E
mail [m fj @m tj e n te rp ri se s .
corn]: or check o ut dea ler and

orde ri ng in fo rm ation at
M FJ' s Web site: [hnp:llwww.

mtjcntcrpriscs .com I.

TAKE ME ALONGI

when you go on vac atio n. on

a business trip. or even to the
in -laws' p lace for d in ner. be

sure you go prep ared- with the
new M FJ - I73 6 six-meter J 

pol e ante nna . Gel base s tation

performance anyw he re: hang
up the 156 inc hes o f 4 50 Q

SP ECIALTY
NUTDRIVERS

G ot a Jensen Tools ca talog
han dy? If you r copy is dog

eared, maybe it 's time to up

date. One recen t add ition to the

catalog is the li ne otCrcsccnr"
ins u lated nutdn vcrs. wi th each

un i t ind iv id ua lly tested for

HEY! WHO TURNED
OUT THE ...

well. you won't have to WOITY

about it. Here's Pelican Products'
cool ne w A tigulitc t-t-c-r h c

wor ld ' s fi rs t a lig nmen t toni

wi th a ligh t. The Altg nfitc's

1000 volts . T hese ho llow-shaft

to o ls are precision mach ined
with case -harde ned soc kets

and rubber cus hion grip s. T hey

feat ure double insu lation, red

over yellow. so yOll can spot

fa u lt y ins u lation . T he e igh t
s ill'S o r n utd rivet (J116-inc h

to 9/16-i nch ) c omply wit h
I EC9001ASTM F 1505"94,

For in fo rmat ion on Jense n
Too ls or a f ree cat alog, contact

J en se n Too ls . 7815 S. 4 6 th

S treet, P hoe n i x A Z 85044 

9974. Phone (800) 426- 1194 or

FAX (KOO) 366-9662.

6000 candlepowcr xe non beam
(6(X)% brigh ter than an ordinary

llashlig ht!) illuminates even the

darkest comers. Irs submersible

to 500 reel. and when the align
ment tool is detached, you can

usc it as a pocket light.

It j us t keeps gelling be tter!
T his little winnercomes with two
vision aid lenses (red and bluel
green) and the batte ries arc in

cluded .
Contact Pelicun Prod uc ts ,

131 15 Ea rly Avenue. Torrance

CA 90505 and as k them ahnut
catalog number 1975. Call (3 10)

316-47(x): FAX (3 10) 326-33 11:

or vis i t the Web si te at

[www.pclicuncnm].

HE'S NOT KIDDING ABOUT THE TITLE

~--a- VE 3AYR , a c om b - bo u n d

pocke t refere nce the size o f a
deck of playing cards. It con-

A lITTl.< . cr " aOOK.aOlJT TH, rai ns virt ually anyt hin g you' d

YA ESU ever want to kno w abo ut the

VX-1 R VX - l R in it s 68 pages. and is

h a nd il y org a nize d f ro m its

i table o f conte nts to its inde x 10

IJ11
answer all your q ues tio ns in-

-~
stantly. Get yo ur co py from

Q Janus C om puter Services. 610
B arons Co urt, Burl in gton ON

e ""l!i!f L 7R 4 E4, C anada. T he price

, effi~ we saw was $4 .95, hut s ince
.,N"'" ' ''''"<Ib ,

""". we don 't kno w if th at's US or

Canadian dollars, or if it includes
Yes, it's A LITTLE. LITTLE shipping, we suggest you either

BOOK ABOUT THE YAESU call (905) 333-0826, or E-mail
VX- 1R hy H ugh ~1cCull y lianus@higwave. cu].

yagi direc tion al antennas. The
compact three-cl ement design
offers a fu ll 6 d Bd (8 dBi) gain .

Th e new yag i is factory-
tuned to c over the 220- 225
Ml-l z b and at a maximum o f
1.5: I VS W R .

As with a ll Larsen prod ucts,
the YA 32 20 is hac ked by a
T hree Ye a r No-Nonsense"

., w arranty. For more in form a-,
• tion. sec yo ur dealer or contac t

Larse n Electronics, Inc ., 3611
NEW VAGI N E 112th Ave ., Vancouver WA

La rse n Ele c tronic s iut ro - 98682 . Call (3 60 ) 944-755 1 or
duces the new YA3220 line o f FAX (360) 944-7556,
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Subscribe to 73 right now...call 800 -274 -737 3 (9-5 Monday-Friday EST).

CAU
OR WRIlf

FOR AFREE
CATALOGUE!

FAX
209-651 -5157

CIRCLE 22 ON REAOER SERVICE CARD

ri-Ex®
TOWER CORPORATION

TO ORDER CALL

800-328-2393

7182 Rasmussen Ave.· Visalia. CA 93291

Where engineering and quality come first!

1\ -,
MasterCard

V

• Our l M-470D is now redesigned

to hold 15 ft . of antennae at 70 mph!
• I n-Ex builds the finest in crank-up.

free-standing or guyed towers.

• All towers are complete with

rigid concrete base mount.

$59.00
20.00
15.00
10.00

Visa, MasterCard, American Express. and Discover/Novus accepted.
COD $5 (Cash or Money Order only) SIH: S8 USA; $11 Ca nada ; $16 Foreign

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

CIRCLE 24t ON REAOER SERVICE CAR D

$59.00
plus shipping

• • 310 Garfield St Suite 4
..0..;.. PO Box 2748

ELECTRONics Eugene, Oregon 97402
III http://www.motron .ca m
/VeuJ DTMF Decoder . - •

The ToneLogger T•

DTMF Decoder Display Board with ASCII Serial Output decodes all
16 DTMF digits and features a large 8-digit LED display, an
amplified audio output, jumper selectable Normal and High-speed
decoding, and an ASC ii serial output et 9600 baud . The 56
character memory is viewed, without loss of data, by scrolling either
left or right. Although a computer is not requ ired , the serial ASCii
output allows for automatic logging of decoded number groups.
Logging software for both DOS and Windows environments is
included wi th each ToneLo g ger Tlll purchase. The NfW
ToneLogger ' • is 2-114" x 6" and requ ires 9 VDC at a minimum of
150 ma current.

ToneLogger ™ Assem bled & Test ed PCB
CAB-3 Aud io & Com puter Cables
PMK·1 Plastic Mounting Kit
PS·9/2 9 VOC @ 200 ma AC Adaptor
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T HE DIGITRL PORT

Jack Heller K87NO
712 Highland Street
Carson City NV 89703
Uhel1er@sierra.ne t]

A classy approach
to SSTV
(and you get a free tria ll)

A fe w moruns ago, an all-new
SSTV program e merged using
o nly the sound card in the IBM 
co mpati ble a s a n in te rfac e .
Further back. in the January 1.'01 

Ul11n , I mentioned success with
W95SSTV. T his was a prcdc
cesser to C hromaPIX. which is
the topic of todny's discussion.

The se programs have the
sa me autho rs and can be found
o n their Web sites. (Sec Table
1. )They are shareware that de
se rve a c lose look if you have
even the sligh tes t inte res t in
..low scan TV (SST Vl. I never
did unti l this last year, when I
found that the on ly interface I
needed bet....'cen my computer
and the radio W'IS eit her a pai r
of cables to a sound card (1.'0\1:

$ 10 to $ 15) o r a scriu l modern
for maybe twice the cost. I have

had grc,u SUCCI.''''' wi th both .

I ha ve bee n e xpe rime nting
with digital sig na l processing

( DS P) in the "ha ck and th e
C hromaP IX authors claim DSP
in their program.

Xext month ' s colu m n will

center o n DS P, b ut thi s pro

g ra m doc s a w ha le o f a job o f
d igging good. re adab le images
ou t of the muck th at p ile s up
in the narrow slot o n 20 me ters

( 14 .230 and 14.233) devoted to
SSTV.

T he pre se nce of thi" program
had been runn ing around in the
hack o f m y mind. I just hap.
pcncd to run across a copy o f

it o n Compuxerves Hamner.
Since it i" a bitlarge at 5+ mega
bytes. I decided I would down
load it from the re because I have

a d irec t connection 10 a 10' 301
node which is fas te r than from
a We h page . Eve n that counce
tlon choked and took an extra
I () or so min utes. hut no w I had

the real thi ng fo r a trial ru n.

Use the sound system on
your laptop?

However, I didn't gel around
10 it for several weeks. More
busyness than I care to explain.
The fun started when I decided
to try it on the IBM la ptop with
i ts sou nd ca pabili ti es. The re
isn' t a lot o f info that comes wit h
today's com puters. T he manu 
facturers ha ve dete rmi ned thai
none of us read the darn stuff,
and tho se who do call to a sk
what the documentation me ans,
anyway. The rest o f us manage
to stumble through and get the se
things working or go over the
edge and make real smoke.

Anyway, the side of the lill ie
computer has jacks thai ha ve
international symbo ls re lating to
" line in" and " line o ut:' w hich

is what I was looking fo r. I ra n
my cable from the speaker jack
on the lcorn 735 to the line-in
and a cable from the line-out to
the appropri ate accessory jack
on the bad o f the radio. I took
a lo ok and, sure e nough. the
spectra l d isplay was responding
to the audio signa l from the ra 
dio. This looked like a piece o f
cake.

Smoke ..,7

You who have read this co l
um n before arc waiting fo r the
inevi table ... well .. . it happened.
"'0, there was no smoke . Every-

thing appeared to work e xcept
that the received image s were
unreadable. All the bunons and
menu s re sponded and the in 
cluded images would di splay
and the edi tor co ntrols would
skew the co lors and contras t into
hideous proportions. I even tried
.1 short trunsmit rcst and the pro
g ram mod u lated the outgoing
sig na l from the radio.

I wonder someti mes why I try
thi ngs others wo u ld n' t eve n
th ink of doin g . M ust be some
thing to do with mountain climb
ing , hut th a t i s a p hysic a l
ende avor a nd il is di ffere nt .
Don 't gel me w rong. I never got

into mountain climbing "j ust
because it was th ere ," and I
don 't have ill fee ling s to ward
those w ho do . My fora ys in to
the unknown arc nearly a lways
mechanical o r clcctricn l by na
ture. T he local store is wai ting
fo r the d ay when I bring the

charred and broken laptop back
with a coa x connector hanging
o ut the side. (They to ld me just
that a year o r so ago . )

Since then, I ha ve been in
touch with Ji m Barber :"7CXI,
and he se nt a file e xplaining that
so me (many'?) laptop-, are fi ne
for handl in g re gu la r a u d io .

Howe ver. the demands of this
program arc a hit m uch . J im did
g ive a poi nter tha t may hel p
o vercome the problem. Inciden
ta lly, w here cred it is due, the

RTTY Loo p
con tinued f rom page 63

P aul Wolboldt. CAP, pa sse s
along the following ta lc :

" I have be en rea d in g your
my trouble stems from some o f co lu m n for a c o u p le ye a rs
the C PU/ Mellu settings o n the no w- I think. si nce I arrived
rT-920 versus any thing wrong here from Hawaii in Feb rua ry
wi th the P K232 M HX: ' 1996. Yo u have a great column.

Sure ! Mentioned here a few [Thank s ... AUL./ I had been a
month s back. the G reenKeys crypro eq uipment repairman in
reflector li st may he just the the Ai r Force for many yea rs
ticket. Just se nd your question before my di scharge from the
to lgreenkeys ts'qth.nct]. and it service. In July of 199... I s igned
will be se nt on 10 hundreds of o n with the Hawaii Army Xa
RFf'Y cnthusiasts. both o n and tiona! G uard in a co mbat sup-
o ff the air. It is likel y that o ne port battalion . Thi s tour lasted
of them will he ah le to solve un ti l I left there in February
your problems. 1996. The interesting thing that

Let's concl ude this month' s had happened to me was that I
colu mn with a story. C apta in had be e n ass igned to rep air
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teletype eq uip men tlterminab.
About IWO mo nths before I left,
the uni t was in ventorying all of
their eq uipment because the y
were cha ng ing m iss ions and
wanted to tu rn in all o f their o ld
equi pment. We pulled o ut two
big travel bo xe s that were la 
beled "teletype:' Having worked
around the tel etype guys in the
USAF I thought they mi ght he
some son o f Model 28 type o f
gear. Nope. Inside each box was
a brand new Kleinschmidr-c-in
perfect condition. nOI a scratch
to be found . They even smelled
fac tory- new. The rib bo ns had
never been used . Good thing no
one asked me to work o n them.

I didn't have any hooks or tools
for it. I doubt the company has
them since it has been two years.
I guess old stuff will turn up in
the strangest o f places for a long. ,.
tunc to come.

Ycs. Paul, I agree; you never
know w here something will turn
up. This summer, I hav e been go
ing through my bascrrcru. and I
have found Sluff that has been lost
for years-which is not to say my
wife let me kl'ep it. j ust thai I
could say, "O h. that's where it's
been:' before throwing it out!

Cl'CCk that"RTIY Loop"Hrm.'
Page. for pouucrs to all the stuff
l ' vc been talking about. You never
know what you might find! fa



Table J. Current Weh addresses, All of the above Ir . 'r e Clfl and pasted directly f rom the ~"'eh pax.' 10 avoid the /IICI 'I1(1ble ermr,\' when
copying , If you encol/nter a problem with a European addr ess, the network: is often at [ault, Try (/K(/in later.

Current Web Addresses

Source for : Web address (URl)

HF serial modem plans + software hnp:/lwww.accessone.coml-tmayhanlindex.hlm

PCFlexnel communications tree programs http://d1 Otd .afthd.lh-darmsladt.del-llexnetlindex.htmi

Tom Sailer's info on PCFlexnet http://www.ife.ee.ethz.ch/-sailer/pcfl

SV2AGW free Win9S programs http://www.forthnel .grlsv2agw/

BayCom - German site http://www.baycom.de/

Pasokon SSTV programs & hardware http://www.ullranet.coml-sstvllile.hlml

Winpack shareware tor Windows http://www.duckles.demon.co.uklhamlwp.hlm

Baycom 1.5 and Manual.zip in English http://www.cs.wvu.edu/- acmlgopherISoftwarelbaycomi

Tucson Amateur Packet Radio-where packet started-new
http://www.tapr.org

modes on the way

TNC to radio wiring help http://prairie .lakes.coml-medcalf/ztxlwirel

ChromaPIX & W95SSTV http://www.siliconpixels.coml

VHF packet serial modem kit http ://www.ldgelectronics.com

"

Fig. J . Scanned from me manual, this is what the program looks
like 0 11 voter 1I101li/Or. At lower right (IT(' tuning aids, Abo\'(' those
a re the II/Ol'e choice 11/1'/1 /1. «nd then the I r a //.I"III ;f und receive hut
f(lIIJ . At middle bottom is fi le hcmdiing, and to the hi t (IT(' controls
f or editing the image, Clicking tabs g in '.{ access to more[eatnres,
including received ima ge filtering and more editing choices . I
tried a lire screen save to the clipboard, but the qualitv l n l-f l 'ery

p oor, so I couldn't di sptav actual received images , Nonetheless,
incoming images {IT(' excellent,
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percentage thres hold fo r th e
warning sig nal. pic tures began
to appear!

All was wctl. I was surprised
to see the activi ty on SSTV so
la te in the eve ning. I had as
s umed e ve ryone fo lded their
tents about dusk. I sta nd co r-

flo ~o;;o ~_... ;.....
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Then carne a warn ing: d isplay
wi ndow fro m fi rst Aid 9~F\l

telling me my resources we re
lcw. Interesungty, aft er going to
the recommended First Aid 98
window and pick ing a lo we r

Heed those warn ings

;

valuable information. 11 is very
well written. A word of advice.
thou gh. In my fi rst printing of
the manual in black an d white,
the images printed poorly.

Ne xt time I printed in co lor.
which definitely improves com
pre he nsion . If you have colo r
capability. usc it. The manual is
ill the Acrobat pdf format. It is
a classy way to produce a ve ry
nice doc ument that read s the
way it was designed. The Acro
hal Reader program is av ail able
at no cost and there is a link
from the Web site if you don' t
a lready have a copy.

After reading the material and
installing the update patch 10 the

program. the incoming images
were nor improved. It was lime
to put the workhorse desktop 10

the ta sk. Insta llation wenI well .
Fur some reason, the SCfC('n lit the
monitor better. On the laptop, I
was not able to ge t the screen to
ma xmuzc.

A quick c heck of the incom
ing signals showed that thcy were
getting weaker as the evening pro
gressed. hut the spectral display
said they were tbcre. One sma ll
problem . . . the received signals
weren't decoding at all ... there
was 110 image display.

GOOd stuff
on the Web site

Back to the story: I read all
the info I had gathe-red on this
laptop in... lallation and there was
nothing that said it couldn' t he
done.The next stop was the web
site , whic h co ntains recently
updated materia l including a
new manual and a frequently
asked qu estions (FAQ) file .

The FAQ file was interesting
because it answered a question
I received fro m Jay WA3IFY.
lie had wonde red about gelling
his \\,95SSTV program to key
hi.. tra ns m it te r automatically
whe n he c lic ked the "T ransmi t"
button 011 the scree-no In this file
is a keying interface 10 accom
plish j us t that. My lazy-man 's
way was simply to put the trans
ceiver in transmit mode manu
ally, then did the program to
send the image .T hai works, hut
most would like a litt le more
sophistication in our eq uipment.

T he re was abo an updated
ve rsion of the ChromaPIX soft
ware with a patch file to update
th e previous beta ve rs ion . I
do wnloaded and printed all thi s

co -a ut ho r of th e program is
William Mon tgomery VE3EC.



Mode Sound Where to Listen (MHz)

SSTV Steady warble (more like a small tree lull of 3.845; 3.857; 7.t 71; 14.230; 14.233; 21.340; 28 .680; 145.5
birds)

RTTY
Two-tone. often varying but steady at 3.605-3.645; 7 .08- 7.1; 10.1 4- 10.1 5; 14.07- 14.1 ; 18.1 - 18.11 ;
occasional idle when no info being sent 21 .07; 21 .1 ; 24.92 - 24 .93; 28.07-28.1

PacTOR
Pulsating single tone warble approximately 3.625-3.63; 7.07-7.85; 14.065-14.08; 21.07- 21.09; 28.07-
every second when linked 28.09

• FEe Similar to RTTY; used in AMTOR and
Detect while in "Listen" modes on above PacTOR frequencies

PacTOR modes

AMTOR Rapid pulsating two-tone for send/error- Not heard much since PacTOR came along and is using the
check when linked same frequency ranges

• • . .Table 2. Here are places to look and sounds to listen for. It n difficult to describe sounds that I can t qUJ1e make with III)' mOl/th . /n some
cases. it would lake two people whistling simultaneously to approximate what you will hear. bill /his is informationthat ,~ee",,\' /o be left
Ol/t of the reference books. GTOR is similar to PacTOR in sound lind frequency. WEFAX? / have copied somr once UpOIl a time. but I
ClIII't recall the sound, There an' frequencies /l SI/ally listed with the softwa re. *FEe [Forward Error Correction ) is /I.H'd /0 (·t/II CQ.
However, when {/ link can't be maintained, it provides an alternative mode of communication /1Im may require repeatedmessages,

Wayne's Five Buck Books & Stuff :

~ ~(J~21,j.. 7.17J "" 603 -9~4-4XJ5~. FAX 603-9~", IIto n . 0.- "'" <YdoT f...", 011 ""'" U f,.. I
""'...,.,no mlonn.. .....

Radio Bookshop

Submarine Ad . cntures. wayne's W\\' II adventures on the USS Drum SS
22R, nnw on display in Muhile. Alabama.
w ayne's C a r-ibbean Adventurcs , Scuba di ving and hamuung allthrou gh
th e C arihhean. 11 is lands in 2 1 days on o ne tri p '.' You be t. an d yo u can ' I
beatthe prtce either.
\\"a~ne & S herr,·s Travel Uia ri€"', Cheapskate traveling to Russia , Eumpe.
and so on . ;-';0,"'. lio," d id Wayne and Sherry ny first class 10 ~Iun i c h . drive 10
Vienna . Krakow, Prague. and bac k to ~l un ic tl . s lay ing at exce llent lIoI:e t. and
eating up a storm. all for under St .I)OO?
Cotd F I.l'. ion J ournal - Issue 120 Read the la test scoop on cold fusion in
th is whopping 92-page sample issue , Cold fusion dead '! No way!
O ne- Hour C W Course.How anyone cun pass lbe,'\ wpm cnde lest with less
than one hour of study. This a lso explains the s imples t system for learnin g
the code .11 U · and lO-p..-r ever discovered. Or, do it the old fashioned
(A RRL) hard way and suffer. Your choice.

s ti ll"i n proce ss." Read the s)"s
rem requirements li sted o n the
Weh site to see if your compute r
can handle the load .

1 appreci ate the E-mail con
tucts for in formatio n and sug
gcstions. It hel ps me 10 know
what you wan t and hnv..' close
on track 1 am . P lus. every no w
and the n. someo ne point.. o ut
o ne o f my many rni ..steps. That
is good for me- it keeps my ego
in conuol, Talk In you next month.

I f yo u have q uestions o r com
mcms about this co lumn, E-mail
me at [jhcllcrrs'sterru.nc t] and/
O f Compuscrvc [72130, 13521. I
.... iII gladly share what I know
o r find a resource for you . On
pac ker. w hen yo u get a chance.
drop m e a lin e [ KB7NO @

N7Nffi.#NO~'Ev.NVUSA.l\OA.\ n
For now, 73. Jad KB7NO. flJ

this c han was a request from a
ham recentl y because he had
purchased a grea t multi-mode
T ;S;C and d idn 't ha ve a clue
whe re to find the signals no r
what they might sound like .

He was suggesting thut I pub
lish this inform atio n in the co l
umn. and I thoug ht that wa s a
very good idea. Th ere is a time
in everyone's life when we arc
BRODS (Before Recognition Of
Digital Signals-didn' t we need
one more ucrnnym"]. and if we
want someone to listen and talk
10 us. we had better let them kno w
where we arc. Sounds simple.

This has been a good month.
T he SSTV program was a lot of
fun to experiment with. In his
note . Jim expressed his de..ire to
warn those who try the program
that it is a beta versio n and is

rected. Thc outstanding image the back o f the Icom 735 . T he
of the e ve ning ca me from an se ria l mode m and the PK 232
Italian ham who was having an both function well with the in
image-only QSO with a ham o n coming audio at a low. nonad
the east coast. That was the best justablc le vel. but the aud io to
image I had seen th us far. at any line -in o n the so und card re-
time of the day. fro m Europe. quires speaker output. The line-

T his was also a fi rst time fo r o ut goes to the pin that goes to
me to observe a co ntact bei ng th e modu la to r s tage, plu s a
made without voice moni toring ground of course. (Consult yo ur
between transmission o f images rad io manual. )

each way. That seems like a natu- You wi ll lind that the IS-page
ral way 10 go and I am sure oth- m anu al is an ea sy read that
ers do it. Maybe they arc labeled poi nts yo u to ward the various

"puri sts." controls for filter ing. ed iting .
T he installation is straighrfor- and repairing images . It is really

wa rd. If you follo w the written an impre ssive array o f co ntrols
instructions. the program instal - that makes SST V easy. fun. and
[arion take s care o f itself like a incxpc nstve. espec ia lly when
good Wi ndows 951Jo1 sho u ld. co mpared to systems available
You will fi nd the be ta version is a few yea rs hack .
no t cri ppl ed e xce pt fo r o ne In Table 2 I mention the 20
thing , It will o nly run for 30 merer band Ircqucnctesat Ia.zan
minutes at a time unt il yo u reg- and 14.233. T he re arc othe rs .
is ter if. A few ~~s ions will gi ve though not so popu lar. where
yo u a good idea about whethe r you will abo li nd activity. A fe w'
th is is the program for yo u. So weeks ago, I wa s tuning across
the trial run is cheap: the price 10 me ters and ca me upon an
o f two cables . And if yo u have SST V warb le at 28.680. I lis-

a fe w plugs, yo u can usc any toned a few minutes and heard
decent audio cable . I had some so mething thai so unded a hit
e xtra cable when I fi rs t hooked like Spanish, so I hooked up the
up the so und board , so it was mod em and got an image fea-
re latively pai nless. turing a map of Brazil in the

e As far as cable connectio ns background! It was Po rtug uese
t go. the inst ructions on the web the)" w ere spea king!

site willte ll yo u a ll yo u need 10 The frequencies where you
ge t up and runnin g . Some digi - arc most apt to fin d SSTV arc
ta l co nnecrfcns will wo rk just lis ted in Ta ble 2 along wi th
fi ne from the accessory port on so me o ther info. T he reason for
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Number T7 on you' Feedbad u,d

HRMS WIT" CLRSS

Carole Perry WB2MGP
Media Mentors Inc.
P.O. Box 131646
Staten Island NY 10313.Q006

Teachers ' Workshop at
Dayton

Th e Teac hers ' Workshop at
the Day to n Ham venuonv was
f ill ed wit h a wo nderfu l ex
c hange of really gnod c reati ve
ideas for instructors and teach
e rs . My good friend Go rdon
West WB6 NOA sto pped by to
remind the audie nce ho w im 

po rtant it is to have a ham ra
d io teacher who is lively and
enthusiastic . This is especially
important when working with
youngsters. Wi th all the compe
tition o u t there today for the
child ren's time. it' s important

that we mo ti vate and sustain
their interest in radio .

Gordon and I plan to resume
o ur "CQ A ll Schools Net" in
September on 28.303 M Hz on

Tue sd ay s and Th ursdays a t
12:30 p.m. eastern time . We in
vite all to join us and ge l o n to
speak wi th the- sc hoo l kids .

Next, Dave Bell W6AQ gave
a lill ie ta lk about his work as

Chairman of the ARRL Public
Re latio ns committee . He held
the audience spellbound when
he sho wed a videotape about
DXpedili o ns wh ic h included
recent footage from Hea rd Is
land. He gave suggestio ns about

how to incorpo rate videos like
this and other exci ting ham ra
dio contac ts into classroom les 

sons. A co py of this video may
be gotten free oy writing to:
Northern Ca lifornia DX Foun
dation , P.O. Box 2368, Stamford
CA 94309-2368. I heartily rec
ommend usin g it as a motiva
tional and informative lesso n in

a classroom.
Richard Sandell WK6R, who

has among his nume rous ac
complishments the fact that he

wa s a co llege profes sor fo r
ma ny yea r s , was my ne xt
speake r. During those years he
pe rsona lly b roug ht more tha n
3, 000 ne w hams into the hohhy.
He stresse-s ho w important it is
to always ha ve the mindsct of
a recruit e r. " As k, " he sa ys ,
"would yo u like to join us?"

Richard feels. like many of
us, thai the Internet cannot re o
place what we as ham radio op
erators ha ve. The thoughts and
emo tions that we exc hange eas
il y with each other are not so
easily trad e-d on the Internet.
In his o wn famil y. Richard told
us tha t bribery work ed ve ry
we ll wi th his three daughters
and his wife. Whate ver works!
Richard co ntinues to be a tre
mendo us asset 10 ham radio hy
keeping the Hud son Di vision
ham s and o thers well informed
th rou gh his pu bli shing of the
Hudson 1.AlOp . This service is
a vailable by fre-e Interne t sub
sc riptio n. To subscribe, send a n
I n te r ne t E-m a i l message to
[subsc ribe @hudson-Ioo p.org)
and type "S ubsc ribe Hud so n
Loop" o n the subject line .

Ro sa lie W hite WAISTO is
the he ad of the Ed ucation Ac
t i v lt le s D epartment at t he
A RRL. Rosalie o ffered the ser
vices of her department 10 those
who are teachers or insuucto rs .
S he d isplayed se vera l of the
League publications, highlight
ing those that deal with recruit
i ng ideas a nd c lass roo m
techniqu es.

One of the leaching ideas she
s ha re d wit h us is the use of
wooden bloc ks 10 show kids the
progression o f a block diagram
or the b uil di ng of a ci rc u it.
Rosalie in forms us that QST
maga zine runs a se ries of a r-

ticks about leac hing ideas. Be
sure to co nsult with he r o ffice
o r go to A RRL o n the World
Wi d e Web a t (http ://www.
arrt.orgq if you are a te ac he r
looking for ideas.

My next speake r was the dy
namic Rob Hei l K9 EJD. Bob is
alway s a g reat motiv ati ona l
s pe a ker fo r a n audi enc e o f
teac hers- he ha s so much re
spee r for teachers and the pro
found infl ue nce they ha ve o n
their students. Ill' is a proponent
o f the exciting. live ly lesson and
demonstration techn ique in the
c lassroom.

Bob is a multi- ta lented indi
vid ual with a treme ndo us list o f
acc omplishments to his cred it.
He traced fo r us ho w his in
vo lvement with ham radio was
responsib le for the many won
derfu l opportunit ies he has had

in his life .
Bob came up with seve ral in

terest ing suggestions about pm.
meting your ham radio classes .
One of them is 10 contact local
TV ta lk sho ws. A vis it to your
classroom where childre n are
involved with wholesome and
unu sual activities may he j ust
what the loca l T V sho w pre
d uce rs may be inte re sted in
pre sent ing.

On S late n I sland . whe re I
tea ch . the re is a local cabl e
compa ny that ha s a commun ity

ne 800- 27-t· 7373 or 603-9~-t-0058.

'AX 603·924·8613. or see order Iorm 011

Ie 88 for ordering inform,alion.

How to Generate
$1 Mill ion In Extra Sales

In this video Wayne explains
how almost any company can
generate lots more sales using
PR instead of advertising .
Le arn the secrets o f ho w to
write and get yo ur PR releases
published. Learn how to get
produ ct revi ews which arc
pure gold for sales. Not one
company in the ham industry
is taking full advantage of the
power of PRo This is some
thing most ad agencies know
lillie about. The video is a pal
try $42.95ppd.

programmi ng d ivis ion. My ham
rad io classes have been fe atured
seve ra l times o ver the years.

You sho uld make your class
situa tion known to these local
statio ns. There may be a need
for a " fi ller" o ne day. and the
sta tion may ca ll you to give you
a chance . It's defi ni tely worth a
try,

My last guest s pea ke r was
Bill Pasternak WA6ITF. Bill is
a tireless worker for recruitment
of young hams . He is the num
her-on e spo kes ma n for the
" Yo ung H a m of th e Year"
a ward . Bill invi ted e veryo ne to
be on the lookou t fo r cnmuslas
tic yo ungste rs who are ac tively
involved in the hobby. Nom i
nees for this award sho uld no t
be child ren who ha ve gonen li
censed j ust 10 appease a pa rent
or a teacher. T here are so many
talented young people out there.
Le t's all be supportive o f them
when we meet tbem on the air
and keep Bill in mind when this
award gets publicized in a few
months.

You mig ht also want to keep
me in mind by referri ng these
c hild ren to me for an interview
for the next Dayton Hem vention
Youth Forum. My column next
month will fea ture the wonder

ful young people who partici
paled in the Youth Fo rum thi s

past May. C U then . ra

Wayne has a who le bu nch
of hooklets yo u'H e njoy 
like Ho w to Make Money.
The Bioelec trifier, WWII
Sub marine , Caribbean. and
o ther Adventures. Ed itoria l
Collec tio ns, Instant Morse
Code Course for the truly
Ialy, Reading G uide , Co ld
Fu sion. and etc. Ask for
FREE 16p list o f WAYNE'S
STUFF.
Order w ayne's Stu IT

73 Amateur Radio Today. August 1998 n



Secrets of Deviant Behavior
continuedjrom page 20

diodes D I and 0 2 charging capac itor
C4 to a peak vol tage value . Two FETs
are used to isolate this detector from
adjacent low impedance ci rcuits, with
transistor Q I providing a very light
load on the rece iver 's PM detector.
Transistor Q2 is operating in one leg of
a bridge circuit and functions as a
meter dri ver. Pot R8 is used to zero the
meter whe n the gate of transistor Q 1 is
momentaril y grounded, The circuit
was imp lemented using 2N5245 tran
sistors, but it is believed that o the rs
such as the 2N38 l9 and 2N44 16 will
work as well.

In conclusion, an PM receiver or scan
ner may be used for measuri ng or moni
tonng frequency deviation of an FM
transmitter. Implementation IS accom
plished by connecting a scope or peak
reading AC voltme ter to the DC output
of the receiver's FM detector. flJ

An FET Probe to MMIC
continued from puge 49

are not to sc a le and must be fin ed to
the user 's desired packaging envelope.
Copper trace wid ths may be adjusted
to obtain any desired board profil e.

Mounting the FET prohc In a
Sharpie pen case worked out we ll with
the probe tip pushed into the cap
(which is slightly wider than the pen
body). Narrowing the hoard as much
as possi ble will allow the board and
large compone nts to slide into the pen
body. A hole is drilled in the center of
the pen cap to a llow the probe tip to
pass. The closed end of the pen body is
drilled with a hole large enough for the
power lead. ground lead. and RG- 174
coax to pass.

Because of the high-frequency attenu
ation factor exhib ited by the RG-1 74 ,

Fig. 5. Single-sided printed circuit board
layout for the FET probe with Mini-Circuits
,\-tAR-} or MAR-2 M MIC.
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Fig. 6. Parts layout for FET probe using (I

Mini-Circuits MAR-) or ,HAR-2 MMIC.

its length should be kept as short as
possible . Also, to reduce reflections
and to achieve the best signal transfer
between the probe and the equipment
in usc, the equipment end of the coax
may require an impedance termination.

A coax tce with a non-inducti ve re 
sistor on one port is usually sufficient
to ac hieve the desired match. The
value of the resistor would typica lly he
50 ohms to ma tch the probe and coax
impedance . But in the case of the FET
probe , the resistor value should be de
tcrmined experime ntally since the
equipme nt's input impedance is a fac
tor in achieving the proper match. In
some of my experiments. it was
proved better to ha ve no matching re
sistor attached-which. again, provides
room for user experime ntation.

In operation, I found that my FET
probe using the UPe 165 I operated best
at 4.5 V in order to achieve the best
wideband performance . 1 recommend
a trial test run in which the Vee is var
ied from ahout 3-5 volts in order to
find the best point of operation for
your project. Some versions of MAR
de vices othe r than the MAR-l and
MAR-2 require a slightly lower supply
vo ltage than docs the UPC 1651 , which
needs fi ve volts.

The FET prohe is easy to build and
can be an asset to your test equipme nt
and the experiments you perform. Give
it a try ! Both the circuit and the board
layout for each IS shown to provide
you with construction options. m

SAVE 47%!

on 12 months of 73

Only $24.97

Call 800-274-7373

QRH
continuedJrom puqe 7

10-meter high power capability would be the
easiest thing by the next CO 10 Meters Contest.
And the extra money might allow him to add
computer contest logging ...

The stranger frantically finishes writing the
check and waves it in front of Jake, "Here it is,
ready to hand toyou right here and now. $15,000,
Take it or leave it."

Jake abruptly makes his decision , "OK," he
says, and peels ott the watch,

They make the exchanqe. and the stranger
starts happily away,

"Hey, wa it a minute," calls Jake after the
stranger. The stranger stops and turns as Jake
points to the two suitcases he'd been trying to
wrestle through the bus station. "OON'T FOR
GET YOUR BATIERIESI"

TNX to The Propagator, West Palm Beach
ARC, lnc., June 1998, Sam Falco KD4VBI, editor.

Heart Problems

If you think you have RFI problems, a Dallas,
Texas, television station has you beaten by acity
mile. When it turned on its new high-definition
transmitter, it caused the wireless heart monitor
ing system at the Baylor Medical Center to lose
all patient contact. According to news reports,
no patients were inju red during the system out
age, The station involved, WFAA, did agree to
suspend ope rations of the new transmitter until
the hospital monitoring system was moved to a
new set of frequencies not prone to digital te\e
visionmterterence. But theshutdown of wireless
heart monitors following launch of DTV service
in Dallas is almost certainly a harbinger of
similar problems elsewhe re,

Accordingto Communications Daily, the prob
lemcenters on the fact that many hospitals have
wire less systems which relay patient heart ac
tivi ty data to nursing stations. This lets the pa
tients roam about. Unfortunately, many of these
systems rely on previously unused television
channels which just now are being occupied by
newdigital television signals. Moving all theheart
monitoring systems will be an expensive propo
si tion for the nation's hospitals, and the heart
monitors are not alone. Many other types of
wireless systems are believed to use currently
unused DTV channels as wel l.

From AARCIOVER, newsletter of Austin ARC,
Apri l 1998, Lloyd Crawford N5GDB, editor.

Radar Love

If you're single , you can use radio technology
to help find a partner-as long as you're in Ja
pan. "Lovegety" isasmall unlicensed radio trans
ceiver attached to a keychain. The $25 gizmo
acts as a personal beacon to attract someone to



Chat with, a karaoke singing partner, or a mate.
depending on switch senings. Hundreds of thou
sands of units have been sold.

The lovegety (or "t ove-e ") has an egglike
enclosure with a bottom section that indicates
its gender (blue for boys, pink for girls). A
l ovegety will beep and flash when it detects an
other lovegety, as long as the units are switched
on, within close range (about 15 feet), and of the
opposite gender. (Some advertisingfor Lovegety
poked fun ata man who wore lipstick and carried a
ladies' l ove-G .)

The manufactu rer, Erfolg, is said 10 be devel
opingadditional models, some witll lOger range,
voice capability, and even a display 01personal
inlormation.

The company intends to market l ovegety in
Bri tain and Hong Kong. So fa r, we haven't heard
anyplans to market the device in the US. If Erfolg
does set its sights on the US, we recommend
that it employ some better advertising copywrit
ers. Here is a sample of the company's English
language promotional material:

"When a man has lOVEGffi,when a woman
having lOVEGETY approaches Ihe man, each
lOVEGETY reacts. and a sound sounds. It is
the prccuct whichcan inform opponent of a feel
ing of oneself even if you do not speak this. If
you are the person who is not readily invited to a
woman, it is the most suitable product. Or it is
the product which is most suitable when you
demand an encounter with a woman different
from usual. Therefore I use it, and you can be
excited by a feefing ol the lime! There is residual
various kinds of usage. Find it pleasanlfy hard
toqemerr

More about l ovegety at Ihttp://www.kishina.
comJlovegety2/}.

From the W5YI Report, June 15, 1998, Fred
Mara W5YI , editor.

Another Science Lesson

When I got my two-meterHT, I also bought an
extra battery so I could be Charging one up while
I was running the other down. Over a period of
time. both batteries have been used about an
equal amount 01 time, used under similar condi
tions, and recharged about the same number of
times. With this in mind, I found it hard to under
stand why one battery would hold a Charge lor
an extended period while the ether battery
seemed todrainoff innothing flat. I have pondered
this situation for some time now and have come
up with a th8Of)'. It goes something like this:

Most people oont real ize that electrons come
in two kinds--male and female. My one battery,
the one that holds a charge, had both male and
female electronsplaced in it at the factory. When
the radio is turned on , the electrons become ex
cited and actually produce more electrons. With
these additional electrons available, Ihe battery
will hold a charge longer. Eventually. however,
the interbreeding of the electrons produces a
lower-qrade electron and a complete recharging
fina lty becomes necessary.

The second battery, the one that won't hold a
charge, had only male electrons placed in it, as
a result of an error at the lactory when lhe bat
tery was built. With this battery, when the radio
is turned on, me male electrons get excited but
with no temales around soon abandon the bat
tery, leavmq it dead. These male electrons usu
ally fall to the floor, where evidence of their
existence can be found when we walk across the
carpet and pick up static electricity.

Adapted Irom a piece by Ken Jones WD91BJ
in BandbilS, newsletter 01 the Peoria Area ARC.
Vol. 12., No.4. James F. Winiams N9HHU. editor.

1.2 GHz Threat

The ARRl has learned tnatme second civil
ian frequency lor the global positioning system
(GPS) could wind up within amateur radio's sec
ondary allocation at 1.2 GHz. A decision on
whether Ihe new. second frequency will be 1205
or 1250 MHz is expected to be made in August.
An allocation at 1250 MHz could mean the end
01amateur radio in the band 1240 to 1260 MHz.
The amateur radio 23 em band runs from 1240
to 1300 MHz.

In February 1997, the Department of Trans
portation and the Department 01 Defense an
nounced an agreement assuring civi lian GPS
users of a second frequency-referred to as l5
andconsidered essential for critical civitian GPS
uses. According to a 000 news release, the
White House Commission onAviation Safety and
Security, chaired by Vice President AI Gore.
"called lor the establishment 01a second civil Ire
quency as part of a broader program to maintain
US leadership in aviation and satellite tecnroloqy."

From The ARRL Letter, Vol. 17, No. 15: April
10, 1998, via Spring 1998 Packet Status Regis
ter, Bob Hansen N2GDE, editor.

Top 10 Signs
You've Over-Modified
Your Scanning Receiver

1. Houston Mission Control drowns out the
local repealers.

2. Your radios glow in the dark. Even when
they're not plugged in.

3. The NSA calls to get copies 01transmis
sions they missed .

4. Commercial airline pilots use your antenna
array as a landmark.

5. You r wile says "Either that thing goes Of I
go. Over .;"

6. Your roottop, car trunk, and back yard are
collectively referred to as the "antenna farm."

7. SETI calls you to confirm signals from Orion.
8. You dial in frequencies that Stephen Hawk

ing says don't exist this side of a black hole.
9. You hear voices talking about invading the

"third planet from the star."

Radio Bookshop
Phone 800-.:!7~ -7373 or 603·92~-OO58 . FAX
603-924-8(, 1J. or see order form on page 88
for ordering information.

A book of TITANIC import!

EARLY RADIO
In Marconi's Footsteps, /89-1 10 1920

hy Peter R. Jensen VK2AQJ/G~GZT

Thi s handsome volume i ~ a must for
hams everywhere. It's lhc fascinati ng
story of how Marconi's technology was
fi rst pur to use, based on wri tten records
of the timc and absolutely packed with
historic photos. drawings. and docu
ments (many of which have never been
published before).
As the saying goes. "t ruth is manger
than fiction: ' and thisbook from Austra
li a is very, very hard 10 put down. One
page after another is fi lled .... ith anecdote
after anecdote about l ife .... irh ether in the
early days. Among the most captivating
chapters is a nine-page account of the
Titanic disaster; abo , in the Appen
dixes is the Press Report or the Surviv
ing Wireless Offi cer.
We highly recommend the technical ad
venture that reading thisbook will be for
you, And .... hen you' re done. don't put it
on the bookshel f- )'oo' lI warnto "how it
off on the coffee table.
And with the hol idays coming up once
again. here 's a good chance 10 give your
self a great present. Just ci rc le th is ad
and leave it where you-know-who can
find it!
[Kangaroo Press. 1994. 8 x 11 inches.
hardbound with dustcovcr. 176 pp.• pro
fusely illustrated ]

Available today for Oxl.Y S40.00

10. Your "l OW BATIERY" indicator glows
constantly, even when you' re operating on AC.

By Bill WB1BRE, from ARNS Bulletin, May
1998, Steve Auyer N2TKX. editor; originally
printed in Key Klicks, newsletter of the Green
Mountain Wireless Society, Deborah Clark
NN1 C, editor.

Air Safety Pirate
Walks Plank

The FCC has closed down another unlicensed
radio station.after the agency received complaints
thai its signal was interlering with commercial

Continued on page 88
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our fundamental systems have - or suffer
the consequences.

If you'll put down that flag yo u' ve
been waving for a minute I'll explain
what 's wrong with democracy. No, I'm
not pushing any of the alternatives I'm
aware of. Socialism and its sisters com
munism and fasci sm have all bee n tried
and found to be horrible failures. Feudal
ism d idn' t work either.

De mocracy, at least, is in tunc with
Darwin' s survival of the fiu eM concept
in that the will of the people is deter
mined by a vote. And that mean s that
5 1% are able (0 dominate 49% of any
di ffering opinion. Dominate and gradu
ally eli minate. As our politicians have
discovered . the way you get that 51 % is
to be better at manipulating the people.
T hey use the media and yo ur money to
do that to you.

T he bottom line, which we do n' t want
to think about, is that democracy is a
system wh ich tends to make the rich
richer and the poor poorer - since the
media arc firml y in the hands of the
richer.

Capitalism tends to compound this
problem.

Bi g co mpanies, driven by the need to
constantly e xpand , grow by gobbling up
smalle r co mpanies. Rockefeller ex
plotted this, as has Microso ft. We see it
in the megamergers and the growth of
internat ional megacorporati ons. We sce
it in banki ng , an d every other industry.

Many ye ars ago a chap who worked
for me had bu ilt a small grocery chain in
Co nnecticut. Then a larger chain put in
stores ncar his , one by one . Each time
they 'd sel l groceries at be low cost for as
lo ng as it took to put his store out of
bus iness, then they 'd raise their prices
above what his had been charging . One
by o ne they wiped him out.

W hcn a WalMart™ store goes in it
quickly wipes out a dozen or more
smaller merchants, usually killing the
downtown part o f towns. Whcn I was a
kid there were mom-and-pop groceries
everywhere. Now they' re all gone, re
placed by a few supe rmarkets, and the
old groceries are no w boarded-up store
fronts.

Rockefeller grew by his Standard
Oil 's sys tematically gobbling up smaller
o il companies.

Bul what about the govern ment's
tru st-busting activities , you ask. My an
swer is (0 ask you: Who do yo u think is
running the governmen t? And you know
the answer as we ll as I do - money runs
the government Moncy runs the pres i
dency. Money runs Congress. Money from
those who have it in large qu antities and

1-800-259-7331
www.sgrworld.com·1

P.O. Bol3526 1l1'l1t-vtJ". WA98009 USA
Phone: (42S) 74&S3 11} FlOC (425) 746-63&1 Emait ~sgcworldC'Oll\

FliT romp/dt details onIhe
SG-20aJ, seeyour secdealrr,
orch«k aur {)II r a:e/)sile.

The World's Smallest Full-Featured HF·SSB Radio

CIRCL E 69 ON READE R SERVICE CA RD

CIRCL E 183 ON READER SERVICE CARD

he SG-~ is the perfect choice for base, backpacks orbusiness trips.
• Weighing in at juSl 4.5pound, theSG-2a!O features fully adjustable
output power from0to 20 wattsPEP. I Lowcurrent requirements in

receive mode allowpractical battery packoperation. I A
bulletproof front endprovides third order intercept at

better than . 18dB. virtually eliminating adjacent channel
interference. e Designed with the portable user in mind,
it comes complete with built-in. fully adjustable mode 'B' Iambic keycr,
VOGAD baseband speech processing and RF dipping. e All this plus

legendary sec quality and reliability at an incredibly low price.

5p«:tIun EiIK:tI .....PrcWcls 10 indu:III voice 1Oer, OTUF
lrrtroducM I"- WOI1<fs Iwst Control and prog'ammrog.
haldleld....l... c:ontroIIer. hano ¥1d -..out bmel$.
No IaIl)Olf IN/'I most IIand- OiOl tal Voic e Operated
I'IeIdradioll. the HRCol 0con- Squelc:hlOVOS... ). .... ' ..~1
verts a WIgle or duaI-band tones, and prNale voice mail

,.diD inlO • fUll ~alured sim- slot. $299 j A
pie' 0< dupIft. repeate , 5YS- rrttp_~ ,oom

tam .Ke y lealu,9S o!theHRCo lIIllO-5e6-27IMl -"• .aa-nl 1111
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WANT TO LEARN CODE?
Morse Tutor Gold from G.G.T.F~ i s the

answer for beginners and experts alike.
· Oel thesoftware the ARRLsellsanduses to cr eate
pract ice and test tapes ; and :\Inr"!il' Tutor Gold is
approwd for YE exams at all 1':\ '.:15.

' s.nc" lQoll7.GG'TE '-1""Ied""'""r zo.ooolwns and proop«1lVe
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........ mW the proot>O ""'l'l<' and ,..
"n.a pI'OII'&IIl r.atur.. ....y and .po:dy oeIf .....~uon . random
<il.atactef dlln. _ d.. <h.vacl... you idcct~ .00 you un cr""le
your <>Yo'" dnll, or ""l'Of"l lexl files You can lyp< w h>l y<>U hear Of
copy by hand and so. lhe ' <sullo one 11M .' • WH. Pi<k ~\C

r ""..worth Of !he , t...d.ord In.:thod. ..leel the lOOt !kq""",-"y mosl
romr"". blefoil"" Of od«t lQtlIcodespeed in lerIlhsor...ordper
"""ur. FOf.ll DOS oornpulero You or. a''';'')·' in oornnWld

Cl'I1i1ifil
b\' ' I_J_c.l.. ......y(lWlNemalspea.,.
~ OI"""""oo..-d And"fyou..... """""buord
I~"f J Morw 110' . Gel. "'l'P"""~ <OI'IU'"
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Make "Commercial Q uality" repeaters
from GE and Motorola Mobi les

045 Watt VHF Mlcor from $99
0 40 Watt UHF Master II from $199

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

O rders: 800 456 5548
I nfo : 307266 1700,",",WIIiI 1

,m · ==PG'RIP.I~~• • • • • • • _ ~'Y.., ..1 1111...... .. ®

Charge NiMH & NiCD!!

Amateur Radio " Cellular · Laptop Computer· Alarms
Advanced Battery Systems, Inc. * 300 Centre Street ..Holbrook, MA 02343

(781) 767-5516 * Fax (781) 767--4599

BUY DIRECT!!

SUPPLYING AMERICA'S BATTERIES FOR
OVER 15 YEARS!

· BP- I 13 7,2" @1200mAh for ICO:\I

$38 SPECIALl : · PB- I3S 1.2, '@1100mAh lor KE:\,WOOD
oEBP-24S 7.2v@1200mAh for ALI NCO

over here... 1:> 4.Hv@12110mAh for ALI~C()
Offer e ll Ablw e arc 1year warranty KiCd batteries

Conlinue(i on page 82

the media and our government nannies.
Just look at how long it's taken for Con
gress to even consi der doing something
about the death toll from smoking! That
cigarettes arc killing us has been no se
cret for the last 40 years. Heck , over 30
years ago I was handing out book
matches which said "73 Magazine Can
cer-Free Matches ," O ne of the largest
makers of book matches. D.O. Bean.
o ver in the next town, made 'em for me
specially so they couldn't light. Ted
Hommel W7LR.... who'd worked for me
when he dropped out of college, wa s
working for Bean and organized the
special project.

Getting hack to what J suspect is the
stro ngest factor in infl uencing our kids'
rotten behavior, wh ich you won't want
to believe - at least until I can ge t you
to do yo ur homework o n the subject so
you'lI see that. no matter how much you
hate the idea, that I' m dead right on this
one. It's refi ned sugar.

I first read about this almost 50 years
ago. but my addic tion to sugar was so
strong by that time thai I didn 't do an y
thing about it. Oh. my mother d id a great

CIRCU; 6lI ON READER SERVICE CARD
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T he Pepsi Generation

There's been a lot of tsk-tsking about
what's gone wrong with kids these days.
Golly. they ' re taking guns to school and
killing each other. what. oil what, has
gone wrong with our society. ask the hand
wringers. Is it the plethora o f violence on
TV and in the movies? Is it the lack of pa
rental guidance, with both parents having
(0 work to make ends meet?

Sure, those are contributing factors.
but I suspect the more basic root of what's
gone wrong with not just o ur kids. but
with our soc iety in general , is both we ll
hidden and politically untouchabl e by

buy the support of o ur politicians. who
need that money to keep their jobs through
very expensive re-election campaigns.

The rich in our count ry ha ve been
ge tt ing richer and the poor poo rer. if
you' ve been read ing the surveys. And
this is on ly going to get worse.

The thousands of small car companies
of 90 years ago shrank to about four.
Then, as internatio nal transpo rtatio n and
communications costs came down. the
number of car companies grew - for a
while. Now we 're seeing international
car company megamcrgers with Jaguar
and Mercedes Benz joining Ford and
General Motors. We' ll be seeing more.
getting us back 10 four. Then three.
Then. eventually. one.

Twenty years ago there were thou
sands o f sma ll personal computer com
pan ies. By 1982 there were over 2000
sma ll companies supplying add-on hard
and software for the Radi o Shack"
co mp uters. I was running over 300
pages of ads for these products every
month in my 80-Micro magazine. Then
IBM came along and wiped out the Ra
dio Shack computer and all those com
panies either changed to supporting the
IBM PC or went out of bus iness.

And so it goes in every industry. Capi
talism works grea t for smaller busi
nesses. hut once they get big they tend
only to get bigger by gobbling up the sma ll
guys. often using despicable methods . Call
it the industrial food chain.

RCA got big by subcontracting out
small j obs. Then they 'd make the next
order bigger. Finally they'd p lace a huge
order and then. j ust before deli very. can
cel it. Then they 'd he able to buy the
company cheap when this bankrupted it

I once explained in an edi torial how
Rad io Shack managed to ge t so man y
company-owned stores so inexpensively,
and the president never forgave me.

Democracy is a pretty good system.
Beats a king or dictator. But it's still a
system that doesn 't give much o f a voice
to minori ties - unless they reall y raise
hell .
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stones. kidney stones. heart
disease. appendicitis. hemor
rhoids. varicose veins. diabe

job of starting me off right. res. food allergies. toxemia
We never had any white dur ing pregnancy. cataracts.
bread or jam on the table . I cardiovascular disease. em
had hot cereal Of eggs for physcma. 10"'" of skin elastic
breakfast most of the time. it)'. damage to the liver and
with pancakes. scrapple. fried pancreas. constipation. ncar
mush. or corn frincrs and sightedncss. tendon britt le
syrup 0 11 rare occasions. It ness. headaches (including
was n't until I we nt away to migraines), and depression. It
51. Paul's choir summer camp can even alter the brain 's
that J got introduced (0 j am. ability (0 think.
jelly. and white bread . If you th ink I' m cxaggera t
Thanh a 10 1. And Ihi ~ ccnti n- ing, check out the medical
ued la ter at the frat ho use in references backing up every
college . one of those claims in the

So what's wrong wit h hook .
sugar'? O y. what a list ! Please Sugar is a se rious poison.
stop being cheap and invest made all the worse because
$6 in lick The Sligar Habit the effects are del ayed . Thi s
by Nancy Appleton. Avery is w hat it took to finally get
Publi sh ing 158:-; O-H9529~ me to swear o ff sug ar and
695 ·(). 1996, 256 pages. If I' ve been offit since the first
your 1000:a l boo kstore doesn' t of January this year.
have it. you can get it fro m T hat 's right (soh), no mere
Rad io Bookstore #574 5, 800~ Haagen-Dasz coffee ice cream
2-13-1·08 (te ll 'em Wayne (whimper). ~o more apple pie
sent yo u and that ir they or other desserts . No more
know what's good for them L indt absolutel y fabulous
they should have Laura Lee c hocolate.
interview me again). That's If yo u arc so seriously act 
not my Radio Bookshop. by dieted to sugar that reading
the wa y. I should sue 'em for the above book doesn't stop
coming 100 close to my mail- you . then invest anot her $6 in
order book company name. I William Duffy' s Sligar Blues,
started Radio Bookshop in Warner Books. ISBN 0........6 ·
1958 and it' s still going . 3-13 12-9. 256 pages . 1975.

Now. about what sugar docs. Duffy adds to the list o f
It suppresses your immu ne th ings sugar docs to us. such
system, thereby making you as comributing serio usly 10
more susceptible 10 any ill- alcoholism and drug addic
ness going around, plus can- tion. He also shows that suear
cer, and so on. II upsets your is a basic contributor ~ to
body' s mineral balance. lead- schizophrenia. I once knew a
ing 10 osteoporos is. arthritis. woman who 'd been brought
and a hunc h more horr ib le ill- up havi ng coffee , while toast
nesses . It often causes hyper- and grape je lly for breakfast
activity, crankiness, anxiety, every day for years. She wa...
and loss of concentra tion in a real mess , with long dcpres
children. It can also cause s ions and suicide unempts
drowsiness and decreased ac- that several hundred thousand
uvity in children . It affect s dollars o f psychoanalysis
children's grades. It can cuusc didn't hel p. She alienated her
kidney damage . It can lead to parents . sister and even her
cancer of the breast. ovaries. daughter. Well. I sa id she was
prostate. and rectum . It can a mess . Worse. she eventually
weaken eyesight . It can nar- married a tota l loser, who I
row blood vessels. causi ng thi nk was more inte rested in
hypcncnsicn. It can cause hy- the money she sto le from her
pog tycc mia. It can speed the fi rst husband than in her.
aging process . causing If you 'll look at the list of
wrinkles and gray hair. It cer- ingred ients on packaged food s
tainly promotes tooth decay. you"Il find that sugar see ms
It sure contri butes 10 weight to be everywhere . Sugar. dex
gain and obes ity. II can cause trosc. and other ... imilar dis
asthma, yeast infections. gall- guises. It ' s very difficult. if
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yo u ca t ihe usual supermarke t
food, to avoid sugar. Most of
your cold cereals have sugar in
them, and that 's nOI coun ting
the sugar-frosted babies .

Whal have I been eating?
For breakfast I have a bowl o f
hot cereal (with a little c ream).
a banana. and an orange. I
al so chug dow n a half cup o f
VSH t juice with a heaping
teaspoon of cayenne pepper
and another o f minced garlic.
They're both ...upposed 10 be
good for you. and fo llowed
by some cereal. the cayenne
only burns for a moment.

People who drink Cokct or
Pepsi tv are getting big vlugs of
sugar and they're gelling sick
and tired. That's our Pepsi
Generation for you. thank you.

The ne xt ti me you feed
your kids cold cereal. ice
cream. a milk shake, soda
pop. or cookies, j ust rcmcm
her that yo u are pushing them
on the road to diabetes. brain
loss, and a host of potential
chronic illnesses . You can
trigger asthma, allergies. and
so o n. If yo u absolute ly can' t
help goi ng to a fast food
place, a t least make it a
wendy'st» with a salad bar.

Nuclear War

Xow thai the USSR is split
up and the Russian govern
ment is busy trying (and fa il
ing ) to cope with their new
Mafiya and so many people
nOI paying taxes. they 're cer
tainly' not goi ng to be attack 
ing the US with nukes, right?
we know there's no problem
because Pres ident C linton
told us that our childre n are
now growi ng up free o f the
threat of a nuclear holoc aust.
I know you are probably not
going to believe me if I say
that C linton was not telling
the tru th. Our president
wouldn 't lie to us. would he'?

A spec ia l report in the Nell'
Englund Journal of Medicine
in April this year estimated
that an accidental launch of
nuclear weapons from Russia
would kill6.S mill ion Amen
cans instantly and expose mil
lions more to a lingering death
from lethal radiat ion . The rc
pan said that the likelihood of
such an accident is increasing
with time. not diminishing.

The Russians have about
2.500 nucl ear warheads ready
to be lau nched . The US has
even more aimed at the m. and
all o f these can be targeted in
seconds . The Russian nukes
are programmed so that if
they are accidenta lly' tired
without a new target being set
they will automatically go to
their Cold War target s . Well,
there goes an American ci ty,
right '? Or six, considering
their usc o r multiple war
heads.

lt's worse than that si nce
nei ther their nor our missiles
have any se lf-destruct system
buil t in , so that once they arc
o n Iheir way, that 's it . If that
is n' t enough for you. both
countries haw their mi ssi le
systems programmed to
"launch-on-warning." This
means that neither country is
going to wait for any sus
pected incoming missiles to
hit before re taliating. Heck,
by then it might be too late , if
the mi ssiles ' targets include
our missi le sites (which they
do) . The launch-o n-warni ng
allows j ust a fe w minutes for
top-level decision makers to
abort the retali atio n. Bot h na
tions have nuclear-armed
submarines within 15 min
utes of their targets, so the
deci s ion making lime is short.

In Jan uary 1995 Russian
radar operators spotted a
rocket rising off the coast of
Norway. President Ycltsin
was alerted and quickly acti
vated his "n uclear response
suitcase." the un it whic h
would allow him to lau nch a
countcrstrike . With less than
fo ur min utes 10 spare the
Russian officials found that
the rocket 's path wou ld lake
it out over the Atlantic
Ocean, so the cris is passed. It
turned out In he a scient ifi c
probe and that the Norwc
gia ns had noti fi ed the Rus
..ian authorit ies weeks before
of the planned lau nch, but the
me..sage hadn't gouen through
the Russian bureaucracy,

An article in Scienti fic
American (Nov. 1997) pointed
out that the controls of the
Russian nucl ear mis...ile sys·
te rns are fa il ing and that there
have been severa l occa'..ions
when the computers have
switc hed 10 combat mode for



Con J ob

this is exactly what is go ing
to happen, and soo n! Rene,
Graham Hancock, Ric ha rd
Noone. and C hct Snow. in
their books . are all predict ing
essen tially the same thing.

I' ve reviewed all o f the
books I have been able to find
011 the Millen nium Catastro
piles and put the in format ion
and my views in to a new $5
book on the subject. co mp lete
with some ideas o n how you
and yo ur family may he able
to survi ve , If any o f these
prophets arc right. and many
o f them have a history of ac 
c ura te p rophec y. the lea st
yo u can do is make sure that
yo u have a 12-volt ham rig
avail able and maybe some
so lar ce lls to rec harge it
o nce the powe r grid is do wn
and (here ' s no more gas fo r
generators.

Of course, if you' re living
in a city, never mind - j ust
tell yo urself that o ld crazy
Wayne is a t it again. Hut. say,
have I ever been wrong in my
edi to rial predictions?

no kno wn reason. worse, as
you've probahly read . many
of the Ru..sian mi litary haven' t
been paid in months and the
CIA says that there have been
conspiracies within nuclear
armed units to commi t
nuclear blackmail.

The CIA also reported that
morale has bro ken down even
among the eli te submarine rs
and that so me sub c re ws
may be able to launch nuclear
missiles wit ho ut gett ing the
speci a l co des from the ir
su pe rio rs.

The Russian defe nse minis
ter recently warned that "if
the shortage of funds persists
.. . Russ ia may soon approach
the threshold beyond which
its missiles and nuclear sys
tems become uncontrol lable."

Then there are the milita ry
personnel in charge of the
missile systems. One third of
the Russ ian military arc alco
hol -dependent. and this is
particu larly prevalent with
the o ffice rs , A survey of the
US milit ary in Italy and Ger
many found that 43!k of our
Army personnel were using
drugs and 49% of the Navy.
21"1 % o f the Army personnel
were found to be drinking
while o n duty and 21 % of the
Navy. And these are the
ha nds that we have o n the Big
Red Swi tches.

Many of the Russian early
warn ing radar systems arc
now in their former republics
and are failing. making Rus
sia partiall y blind. T....'o o f
their early-warn ing sutellites
have failed . This tends to
make things much more dan
gerous. encouraging their
overreacnon.

Will we be able to survive
the worse ning miss ile crisi s'!
Or the volcano crisis'! T he
pole shift crisis" Etc . Tune in
next year and I ' II let you
know. Hey. by the n I'll have a
few more even worse crises
to worry you abou t.

volcanoes

A recent report on the Art
Bell show from Mexico City
by a volcano expert sa id that
their nearby vo lcano , Pope 
catcpc tl. which is 17.887 feet
high and has a crater almost a
hal f mile across. and was

thought to be dormant, ha ...
been gelling more and more
active, bUI that its ve nts have
been clogged so that it seems
to be building up to a major
exp los ion . The expert said
he believed this could turn
out to he the biggest volcano
exp los ion in h istory.

If the volcano docs let loose
it could wipe out a big chunk
of Mexico and blacken the
atmosphere over the whole
world, br inging o n a sudden
win ter ami stopping crops
from growing fo r who knows
how long .

Well . I thought you might
not have enough to worry
about.

Mexico ha s one other ex 
po ri o f interest - smoke
from a thousand or so o f the
fie ld and forest fires that arc
raging out of co ntrol is roil
ing into Texas and other parts
of our Southwest. The burn 
ing pestic ides from the uf
fcc ted Mexican fa rm fie lds
are now being reported 10 be
making thousands of Texans
s ick.

T he activat ion o f Popo
catepctl fit s the pattern o f
awakening volcanoes arou nd
the world. There 's the vol
eano on Montse rra t which
has been dormant for centu
rie s. Mr. Etna in Italy, and so
o n. Hundreds of volcanoes
arc new ly active under the
Pacific Ocean. and Mt. Fuji
in Japan is starting to be ac
tive and has melted the sno w
from its peak for the first
ti me since 1728. Two bi g
volca noe s are newly active in
Indonesia,

How co me'?
Well. I have a theory. The

EI Nitta warming o f the Pa
ci fic has increased the mois
ture in the atmosphe re . Th is
has brought heavy rains to the
West Coast and tornadoes to
the rest o f the country, It' s
also increased the snowfall
on Antarctica substantially.
This . in turn. since that conti
nent is off center from the
South Po le. has induced so me
wobble which has been j os
tling the tectonic plates, rcac
ri veting o ld vo lcanoes .

Arc the prophets right that
the Earth's crust can actually
slip. moving the poles'? Nos
rradamus has predicted that

Academy. then into the Army
fl ying Corps. But he was so
conv inced o f the im portance
of college that he always fel t
uncomfortabl e abo ut not hav
ing gone to college . So, when
I got out o f high school it
never occurred to me to do
anythi ng but go on to coll ege.
M y dad paid for the first two
years . Then World War 11
came along and I spent four
years in the Navy and Uncle
Sam paid for my next two
years of college. I thi nk it
was PL- IS. the program for
disabled vets .

It never occurred to my dad
that not one e mployer he ever
had cared anything abou t his
lack o f a co llege degree.
When Philadelphia nee ded an
airport they came to him. He
design ed. bui lt and operated
Central Airport, Then he left
there 10 be the passenger
manager for L uddington Air
lines (A mel ia Earhart was a
ha lf-o wner). the prec ursor o f
Eastern Air Transport (EAT).
which became Eastern Air
lines.

When Luddington so ld out
to Eastern he got Ameri can

A leiter from a Massach u- Export Steamship Lines. the
seus reader pushed me to largest American sbipping
write again, harping on the line . (0 invest in the first
same subjec t. Allen says: trans-Atl antic airline. Amen 
"I'm 24 years o ld and I run a can Export Airl ines. They
part-time mai l order business. started j ust befo re World War
I spent a year a t Rensselaer II and operated all through
Pol ytechnic Institute (RP I) the war, flying from New
and fo r S24 .()(X) I can' t rc- York to London .
member one thing that I When the head of Pun
learned there, except thai it American Airl ines co nvinced
was a waste o f my time and President Roosevelt to issue a
money. My friends arc urging pres identia l order making it
me to give this business up illegal for a steamship line to
and return to school. but I sec own an airline. American Ex
no po int in doing so. Reading port was forced to sell the ai r
your book Makil/g Money has line and it ended up owned by
given me a lot of enco urage- Pan -American.
mem fo r my deci sion . I' m en- Ooops, I got o ff on a tan -
joying it and your sales video gent. Golly. that hardly ever
immensely." happens, right?

Virtually all of us have been Yes, a college degree is im-
suckered into the idea thai if portant if a person is going to
we' re going 10 amount 10 work for a large corpo ration,
anything we reall y 11111.')·( go to for the government, or to
co llege . M y fat her be lieved teach. But . think abo ut it. all
it. I believed it. All o f my three o f these career paths
school fr iends believed it. I have one thing in common:
don 't rec all ever see ing anyone 99 .999fk of the people pu rsu
write or talk about any serious ing them are ne ver go ing to
alternatives to college, make much money or to have

11y fa ther got aced o ut o f much freedom. T hese jobs
college by World War I and arc for suckers ,
went 10 New York Military Money and freedom are
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Oh yes. al one RPI Counc il
meeting I explained to the
group how wasteful it was for
me to have endless classes
where we had to memorize
stuff for tests. Little o f all thai
ever lasted in my memory.
Yo u have to U.I"C information
to keep it available . T hen
the president of the Student
Counci l got up and told the
group that as far as he could
see, nothing had changed in
the 50 years since I'd been
the re.

I' m probabl y preachi ng to
readers who have mostly
been made deaf and blind by
the hypnosis induced by our
culture . Sigh.

mainly possible for entrc prc
neurs. and college ha.s vi rtu
ally nothing 10 offer as far as
an education which will he of
the slightest benefit when it
comes 10 starting and owning
your ow n business. My book
Making Money. A Beginner's
Guide explains how anyone
of almost any age can learn
the entrepreneurial ropes with
someone else happily paying
for the ir education.

College is a wonderful way
to blow about SIOO.()(K) and
four of the best years o f your
life. What a bargain. Beller
yet. this will se t you up so
that you' ll never make much
money or have a 10 1 of free 
da m unti l yo u retire and arc
100 old to enjoy it.

Am I exaggerati ng? I sure
wi..h I was. Wel l. it's prob- There are Ions of old PCs
ably too la te for yo u to ben- and prin ters out there avail
e li t from what I' ve learned . able a t scrap prices. Has any
but maybe you r child ren or o ne figured out anything to
grandchildren can get off the do wi th 'em yet?
well-beate n pat h to nowhere The PC s are made up o f
with a li ttle sho ve from you . a tloppy drive, a monitor.
Actually, anyone from 17 to power supply, key board. and
70 can get o ff the track and the computer board. Most of
learn cmrcprcncuring. but the old PCs were taken out of
thai requi res the gu ts to make service when just one of their
the change, and one thi ng that elements failed. so by purring
our schools have done very the working parts o f two or
well is make most o f us gut- three computers together yo u
less . Few people have the de- sho uld be able 10 at least pro
te rmination to change. or the vide one working system,
perseverance to slick by the ir even though it may he using
decision . an older 386 or 486 chip.

A few ye ars ago I tried 10 Sure, these are slower. hu t
get RPI 10 cha nge and put in they'll make very adequate
some entrepreneurial courses. and inexpensive word proces
As a member of rhc RPl sors. and can be adapted for
Council I got the Counci l 10 any number of applicat ions.
endorse the idea and pressure A school or other no nprofi t
the faculty and president o f organiza tion could attrac t an
the sehoul 10 start providing endless sup ply o f these old
e ntreprene urial courses. The machines from company stor
RPI pres ident solved that age rooms if the companies
problem by di ssolving the could get tax credits for their
Council and nothing changed. donatio ns. That's a whole lot
As a member of the Board of beucr for them than their
Overseers of the RPI Sc hool dumpsters.
of Management I gal the dean How difficult is it to update
o f the school to try and pu t in the o ld motherboards with
some ent repreneurial courses. newer chips'! Or perhaps
The president go t rid of him make a new board which
and dissolved the Board o f could be patched in to update
Overseers. old systems? Hardware hack-

1 tried hiring some of the crs shou ld get their ingenui ty
RPI School of Management working and get us some ar
graduates. but they were so ticles . There are millions of
out o f their clement in an en- old PCs out there, so le t's sec
trcprcneurial company that I what we can come up with .
finally had to give up o n ever J USI look at what happened
gelling them to learn . when the FCC forced taxicab
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companies to cha nge 10

narrowband FM systems. We
hams bought up their o ld rigs
for penn ies on the dollar and
that started o ur repealer revo
lu tio n. That' s why our first
repeaters were spaced 60 kHz
apart. O f course it did n' t take
long before we had so many
re peaters that we had to go
to narrowband. spacing them
30 kH z apart . Then to o ur
pre sent 15 a nd 20 kHz.
Bu t it was tho se tons of
o ld G E and Motorola taxi ra
dio systems that triggered our
revo lution .

Don 't just sit there - get
your brain work ing!

Advertising Basics

If you' re in business you
have to advertise. If you' re
not in business, what's the
matter with you? Are you so
gu tless that you 're go ing to
be a wage s lave all you r life?
Yep, that's insulting, but how
else can I get yo ur at tention if
you don't have your own
bu siness yet? The Civil War
obviously did nor free all o f
the slaves.

One of the first things I dis
covered when I started my
first major business was thai
none of the ad agencies I
could find knew beans about
my kind o f product (a loud
speake r). Tha t meant that I
had to wri te my own ads. Be
lie ve me, seei ng m illions of
ads during your life no more
eq uips you to write ads than
driv ing a car equips you to
design an engine . I found my
self in a whole new world.

OK, I dec ided , if I couldn't
find compete nt help. I wou ld
have to learn the ropes my
self. So I enrolled in a course
in advertising put o n by the
Advertising Club of New
York . And that was o ne of the
best moves I've ever made.
Priceless .

For instance, I learned that
even some subtle di fferences
in ads can make a whoppi ng
difference in their effec tive
ness. A small change in an
ad ca n double or tripl e the
resulting sales.

Now, let's look at ads aim
ing to se ll ham products from
the advert iser 's point of view.
Remember that your potential

customer is most probably in
his 50s- 70s. so don 't get
swept away with gorgeous
New Age yuppie graphics .
Keep arti sts the heck away
fro m your ad desi gn . Al so, no
mail er how tempting, keep
e ngineers away too . T hey're
goi ng to start loading yo ur ad
wit h the amazing featu res
your prod uct has.

But let's start on an even
more fundamental leve l 
the style o f type you'll use.
Artists arc in love with sans
seri f type. Any boo k on type
readability will te ll you that
se rif type heats sans-serif
around five to one. Since
sans-serif type is more dim 
cult to read. many people just
won't bother. Worse, the
more difficult type is 10 read.
the less retention there is o f
your message. Serifs? These
arc those little platforms o n
the leners. This is sans
serif t ype. Avoid i( like the
plague .

If you really want 10 make
an ad almost complete ly un
readable, usc white type on a
black background. This is
called reve rse type and art ists
love it. It's beautiful and eye
grabbing . There's a slig ht
drawback , though - almost
no one wi ll bother 10 read it.

Then there 's the increasing
usc of ragged-right lines of
type vs. justi Fied . If you don't
mind cutting yo ur readership
in hal f, use ragged-right copy.

And this makes sense. if
) 'OU stop and think about it.
We learn to read books.
magazines and newspapers
where the columns of type
arc j ustified. so that's what
our eyes are used to. Any
thing else s lows us do wn.
Ragged-left type will lose
about seven times as many
readers.

Oh. ye s, thi s also applies 10

club newslette rs .
One more piece o f the ad

vertising pu zzle before I wind
up class for today. Thi s has to
do with yo ur headl ine. Copy
writers have a simple rule : It
usually takes as long to come
up with a good solid he adline
as it does 10 write Ihe rest o f
the ad. The headline has to be
a grabber. When people arc
reading a magazine or news
paper they are not u sually



volunteers? Also, what' s a
good book on us ing the st uff?

Wh ile I' m on health, I' ve
been gett ing some nice let te rs
from Bioclcctrifie r use rs
claiming ir s been Slopping
cancer. But I'm still o f the
op inion that if you give your
bod y the right nutrients and
stop poisoning it, you' ll he
able to recover from almost
anything. The derails arc in
my Secret Guide 10 Health.
The Bioelectn flcr can. I be
licve. speed up the repair of
yo ur im mune sys tem from
all the d amage yo u' ve done
to it.

New Hampshire

Yes, of course r o ffer some
advice on how you and your
family can at least haw a
good cha nce of surviving
whatever is coming. Ed
Dames, the remote viewing
guru , has moved to a South
Seas island. Gordo n-Michael
Sca ll ion K IB W C has a
fa rm no t fa r f rom mi ne up
he re in the mountains o f
New Hampshire .

Edi tor ial Reprinl

~1 y ed itorials from the
M ay, June. July, and August
1998 issues are no w available
in a readable-type. un-gerry
mundcred edition for a semi 
paltry $5. I' ve blo wn the dust
off and gathered my 1997
editorials into three hooks,
each cove ring a third o f the
ye ar. And now there are IWO
books for 1998, covering the
first two thirds o f this year.
Each of these hooks ru ns
arou nd 80- 100 pages, which
is abo ut as large a hook as I
can comfortably hand le with
my system. Each is $5. T he
1997 co llection totals 320
pages and is SI S for the set.

Smoke

The next ti me yo u see a kid
smoking you might try pass
ing along the news that a re
cent st udy found that 50% of
the me n over 40 who smoke
are impotent and 30% suffer
also from a hearing loss.

O zone

T hey had a sho w on PBS
recently about New Hamp
shire's grand hotels . It sure
brought back memories. My
home to wn of Bethlehem had
Jo hotel s and 100 rooming
houses, and SOIllC of the ho
tcls were huge. T he heyday of
the big hotels was hac k ill the
In Os. when people came up
fro m New York and Ba sio n
by train and the hotels were
packed solid all summer.
Bethlehem. perched high up
on the side of MI. Agassiz.
was particularly prized for its
low pollen count, making il
an ex cellent refuge for ha y
fever suffe rers.

T he depression of the
1930s hu rt bus iness badly,
with many o f the hotels fail 
ing int o disrepair. It picked
up a lillie aft er the war. in the
late 19-1-0s. bu t by the 1950s

I chec k in with Rene every air travel made it possible for
now and then to see ho w he's peop le to vacation anywhere
doing. Recently he spent in the country, and by the
some hospi tal time. 11 seems 1960s anywhere in Europe.
that he didn't know thai Most of the o ld hotels cvcntu
breath ing ozone can make ally had to he burned for the
you sick. He sure knows now. insurance, so there aren't
Re ne ' s the chap who wrote many of them left.
the NASA and Skeptic books In the ' .lOs roadside cabins
I've been touting and you sprang up all around the sta te,
have avoided buying. Tsk . providing a lower-budget

On the ozone topic, a way to travel. Now it's mo
reader mentioned that Bob rc!s. but there are still a few
Beck has been promoting o f the old cabins left.
ozonated water for health. New Hampshire is a beau
Some outfit is selling a gad- tiful sla te 10 vis it. with plen ty
gel to make ozon atcd water 01" interesting things 10 sec
for $-1-00. II seems to me tha t and do. You really ought 10

one o f you o ut there sho uld get up here and see why the
be able to come up with a stale alway s wins the top
water ozonater that we can place o n magazine surveys
make for a few bucks. Any for its quality of lifc. A recent
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Yes, I know, the whole idea
that someth ing as important
10 our coun try as o ur Moon
landings could have al l been
faked is so ridiculous thai al
most anyo ne ' s first reaction is
that you are crazy 10 even
suggest such a thing . I don' t
believe th is will turn n ut 10 be
the biggc....1 government hoax
o f the century, but it sure will
at -least be the second biggest.
You'tl get many times your
five dollars worth of fun
when you ann yourself with
the informatio n in this book
le t. Yo u may even want to gel
some extra copies to send to
fr iends.

Cutastrustrokel

After listening 10 one Art
Bell guest a fter ano ther pre
dieti ng humank ind ' s near
mass extinction in the near
fu ture, and then reading their
books on the subj ect. I de
cided it was abo ut time to put
these millen nia! disaster
prophec ies into one master
doom boo k. I' ve reviewed a
bunch of the doomsday books
for you in a new 2S-page
booklet. The worst part is that
several o f the prophets mak
ing the predictions have an
impressi ve history of accu
rately pred icting events suc h
as earthquakes . volcano erup
tions, and maj or weather
c hanges.

I had a rough lime deciding
o n a title fo r the book. Apoca
lypse. Armageddon, millen
nium catastrophes. di sasters .
and mi llennium holocaust
scenarios all seemed o n tar
get. I finall y decided on l tu
num Extinction Prophecies.

It was diffi cult to stop writ
ing because the re are more
and more millennium doom
scenario hooks being pub
Hshcd. keeping me busy buy
ing more books and reading .

My rev iew of our almost
cert ain soon-to-be doom is
$5. Thi s will he lp me buy the
ne w doom books as they
come out.

I' ve covered many o f the
doo m sce narios in my editori
al s, but this wi ll have them a ll
in o ne place for you, and
without the usual editorial gcr
rymandering through the rnaga
l ine. Or the minuscule type .

do ing so mainly to read the
ads, so your headline will get
a quick glance, and that ' s
about it. You have just that
fractio n of a sec ond to grab
the reader 's anent ion and gel
him to read furt her,

It 's expensive 10 advertise,
so yo u want every ad 10 do
the maxim um amount o f sell
ing possible. Anything less
and you arc throwing away
sales and money.

Class will reconvene again
if I gel some encouragement
from you. Then we can di s
cuss what copy to write 
and what 11O( to write. I can
e xp lain how you can decide
how big an ad to run , and
how to find o ut what the
best publications are for you
10 use 10 reach your target
custom ers.

As I ment ioned earlier,
Sherry recently signed up for
a video production class at
nearby Keene Slate College .
The course naturall y entailed
her having 10 prod uce a sho rt
video . Instead o f doing one
on how to wash your socks or
somethi ng like that , she de
cided 10 ladle rbc NASA
~100n landing co ntroversy.

She gOI every pho to. video.
an d book she could fi nd
about the Apollo Moon mis
s ions. She read Rene' s boo k,
Nt\SA Mooned All/aim ; Bill
Kaysing' s book, n·e Never
Well1 to the M CHm ; and Rill
Brian' s Moongate. She read
the autobiographies o f the as
tronauts. I helped her by go
ing through the three Moo n
hooks and making a list of the
biggest reason s it looks as if
the missions had 10 have been
faked .

Sherr y d id a nice job o f
ex pos ing some of the more
obvious fakery in her "Moon
gate" short - which got her
an A for the course. But this
gOI JIl l' busy writing about the
25 main reasons I' m con
vinced NASA had to have
faked the who le show. The re
sult is a 20-page book let
which I have ....criously ove r
priced at $5. It' s called Moo n
doggie. If you want to be o UI
ragcous and really upset the
believers. read the booklet.



area of the world that has col
ors like these, and that's in
no rthern China.

How about it?
If your hamfcst chairman is

too cheap 10 pay my fare to
your hamfe..t for me to tall.
come on up here. armed with
questions. I love to tall.

COTi/f/lued on page R7

LETTERS
COIllinuPll from puy e 8

we hams have our ow n
proof o f the lad of spiritual
development o f man o n
14 ,3 13, and on a few o f the
75 meter nets .

If we arc re turning to Earth
to learn lessons. th is Earthly
schoo l seems to he as much
of a fa ilure a.... our American
school system. fa

14.057 ~IH I. which put il ncar
the cente r of my transcei ver's
frequency capability, The SWR
continued to he I : I ! Finally, uf
ter starti ng a half-hour late. I
began answering stations ca ll
ing CQ- FO . The re..ults were
fuutavtic! By midnight. I had
made co ntacts in 26 stales, both
East and West Coasts. plus [mlllY
states to the north. and two Cana
d ian stati ons in On tario
IVE3SPC) and British Colombia
(Vl:.7 RAR). The number of con
tacts was ac tually 59 . Although
there was some fad ing on 20
meters, the hand ne ver q uite
closed. and I heard a couple of
E uropea n sta t io ns worki ng
American stations. I am sure that
if I had been running 100 walls
or more, Icould have made many
more contacts. hut the fun was in
working half the United Slates
with a peanut whistle! The Half
Square OX Antenna should do
a great job for you too. It had
less noise pickup than other an
rcnnns I have tried, and I am
looki ng forward to bui lding
more gain wire an tennas.

Harold Ada ms N2TLT. 1 re
ally enjoyed you 0 11 the radio
with Art Bell W60BB. I also
enjoy 73 "f(/Xll ;:i l1 l' very much.
Ham radi o is a grea t hobby.

T he problem is that 100 many
people are not open-mi nded .
Th ey won't hu y yo ur g rea t
magazine because you have dif·
fcrcm views and ideas. That dif

ference is what makes you great!
An open mi nd is a beautiful

Ihing.

vibrations.' And of "heaven
and hell:' We talk o f spirit
guides and angels. We talk of
God.

We have other hints of
things which may or may not
tie in with the "afterlife" 
like telepathy, clairvoyance.
psychokinesis. and precogni 
lion - all o f which have
been scie ntific all y proven fur 1-- - - - - - ---- - 
be yond any reasonabl e doubt.
Of course no amount of sci
entific evidence fazes patho
log ical skeptics. whose be
licfs hold them pri soners .

We are such fi rml y held
prisoners of our time dimen
sion that the who le idea that
our spirits cun travel any
where and anywhcn in ti me is
ungraspable.

When we have an ~DE and
are mel by our "passed over"
re la tives and friends. we ha ve
the idea that they 've been
wai tin g around for us.

we have plenty of hints
that our spirits are eternal.
whatever that is . T hat we re
incarnate every so often to
learn thing s. I like the co n
cept. hut I'm afraid J don't
be lieve it . We have been
around for hundreds of thou
sands of years and I see no
signs thai we have learned
anything from previous incar
nations. Peopl e. in all, a rc
j ust as lousy today as people
were thousands of years ago.
Tell me about the Hutus or
Tutsis having learned from
prev ious incarnat ions. O r the
Arab fund ame ntalis ts . We
are j us t ending the bloodie st
century in the history of man.

I like the first line o f P.l.
O'Rourke 's book. Republi
can Party Reptile. "Man de
veloped in Africa. He has not
con ti nued to do so the re."

Elsewhere we 've devel 
oped some great technolog ies
and arts. but psycho log ica lly
we haven' t changed much
from as far back as o ur histo 
ries go. Will we ever grow
spiritually? Or arc we doomed
to continue repeating our be
havior end lessly, or at least
un til our ap parently un lim
ited su pply of bad g uys de 
s troys the planet? We now
have the technology 10 de
stroy il. and a history of never
hav ing fai led to use the lalest
techno logy for war.

repo rt pUI Manchester as the
best place in the Northeast for
living. with two other of our
cities in the top ten.

Bur more impo rtant arc the
scenic <att rac tions. which are
mostly in the Whi te Moun 
tain s . T here ' s the hig hest
mountain in New England.
Moun t Washington. You can
drive lip on the carriage road P risoners
or, better. take the old steam-
powered cog ruilway. If you' ve Just as it is almost irupos
the stamina yo u can climb it. siblc for most sc ientists to ac
I haven't climbed itlately, hU I ccpt anything that ' s different
irs a fun and challengi ng from what they were taught
climb. in school. and what they've

Just south o f f\.11. Wash ing- thus probably been teachin g.
. N h C' ' so the rest o f LIS are pri so nersto n IS orr on way w icre
"I' Ii .• ,. . o f what we've been taughtyou mu so me aruasuc

factory outlet stores, plus and believe. plus that which
have a chance to ride on an we can sec wi th our o wn
o ld sic-am train. Don ' t miss it! eyes . BUI we 're abo pri son-

Then there's Cannon Moun- ers of our language, which . i f
rain . where you can take the it doesn' t have the words to
first aeria l tramway in North express new concepts, keeps
Ame rica 10 the top. snapping us from thinking abou t rhcr n.
pictu res as yo u go. I still have For instance. English is par
some sl ides I took .... hen it ticularly bad when it comes to
opened in 19J5. This is the ex pressing feelings .
mountain wit h The Great Anyone di scussing death is
Stone Face on it. the "Old up against all o f these barn
Man of the Mountain s.' crs. Anyone wanti ng to un 
Youll al so gel some great dcrstaud death bcucr must
photos from the top of the some how manage to sur
mournain. mo unt these harriers , which

Just down the road a few most of us don' t even real ize
miles is the Old Man 's Fool arc there.
Basin , which is a round poo l We have plenty of hints.
worn in the roc ks by the No, let' s make tha t data. We
Pcmigcwussct Ri ver. YouH have end less reports of yo ung
get a hunch of great photos in child ren talking about thei r
this area. previous lives. Anyone can

Then you' ll come to The he regressed to previous lives
Flu me, which"ll usc up a und er hypnosi s and cxpcri
couple more rolls o f film. cnce them with a great deal o f

A few mi les from there is reality. I' ve done that perso n
Lost River Caverns. where ally wit h over a hun dred sub
you can clim b through caves . jeers. Wc have some excel 
This is a particular del igh t for lcmly researched reports o f
kids. communications with the

When you 're passin g dead. We call them "Ihe de-
through the southern end o f paned." Psychics are able 10
the state don ' t forget to give part the veil and communi
me a 1..' <1 11. If I've time maybe cute with the dead . We have
we can meet in Hillsboro for several groups around the
a fabulous Chinese bu ffer world communicating with
lunch. Your treat. Mmmrn, the dead via tape n..xordings.
and it's only 55! You should We have endless reports from
see the -lOU-po unders wad- people who have had ncar
dling into the place . And you deat h experiences (NDEs )
don't have [0 usc chopstic ks and others who ' ve had out o f
if yo u don ' t wa nt. bod y experiences (OBEs) ,

Around the firs t week o f ne ither of which arc honestly
October ..... e pUI on a lege nd- ex.pla inable by "science."'
a ry fa ll fol iagc sho...... The 1..'01- We talk of " life" aftc r
Drs howe to he seen to he he- death. We talk o f "Ihe next
lieved . T here ' s onl y one olher world : ' We ta lk o f "diffe rent
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SUN MON TU E WE D THU FRI SAT
J im Gray W1XU17
210 E Chateau 1 G
Payson AZ 8554 1
Oimpeg @netzone.comJ 2 G 3 G·F 4 F 5 F-G 6 G-F 7 F 8 F·G

I9 G 10 G-F 11 F 12 F-G 13 G 14 G 15 G

16 G 17 G 18 G 19 G-F 20 F-P 21 P 22 P· F I
123 F-G 24 G 25 G-F 26 F 27 F-P 28 F-P 29 P-VP I

At la st ! As I write in m id - 20 meters
May. so la r flux va lue s have JO v P 31 P

reached the lo w 100s and ho v- Tbe best band for worldwide

ered there fo r the past several propagation from short ly after
night 10 about 2000 mi les ..viii

weeks. WWV ' s "Solar-rcrres- loca l su nrise until well after local dar: G Good: P Poor; F Fair; VP

trial Indices" are now using the sunset. Peak conditions should be common. except a... hindered Very Poor; G-F Good to Fair.

term " m od e ra te" in s tea d o f exiS!. during early morning aOO late by QR:<_ ere. WIX V.

"low..
o r "w ry: low" to describe afternoon or early evening hours . Make s ure your an ten na sys- N ote about chart : The indi-

the sun's ac tivi ty. Who o pee ! Shon skip ..hould prevail beyond terns are we ll grounded d uring cored band is or dv a guide . A/-

The HF hand.. have lots of OX 50::) mi les d uring the daytime. th ese sum me r thunderstorms. Imys check the next hig her or

signals o n them. and it appears
a nd be certain tha i your station lower band. it/here 10 meters is

thai the 10.7 e m so lar flu x has 30-40 meters eq u ip ment is li g h tn ing -p ro- shownilisten on 12: where /5

begu n its long -e xpected ri ..c Good D X openings during the
tected . Plan your O X operanons meters is indicated. listen 0 " /2

toward the peak of Cycle 23.
with the accompanying calen- and 17: and so forth . Ell

e vening and night. and at sun-
e xpected in 2001 or 200 :! .

ri se . Peak co nd itio ns 10 the east
Band -by- band p ropaga tio n

sho ul d occu r a t aro und lo c al
this moruh: EASTERN UNITED STATES TO:

midnig ht. and to other d irectio ns
GMT: 00 ea 0- 00 00 " " .. -e " " "10-12 meters j ust be fo re sunrise. Remember " LASKA eo

thut thunders torms will limit 00 " RGfNTIW! " " eo w " -c ts

Poo r to Fai r DX co nditions Oil activity due 10 their co vering up
" USTRAUA ec se " ac eo ,
iCAN"l ZON E " ac ac eo so ao to "north-so uth path s during local weak DO signa ls wit h atmo - ;ENG LANO eo - ecec cc zn so

afte rnoo n. with occas ional d ay- spheric noise (static. QRN). Short H"O,W" " " " au so " " "INOI" " so
light sporadtc-E short skip o ut skip to 1000 miles during the J" PAN so
10 a thousand milcs ut times o f day and 2000 m iles 31 nig ht will MEXICO " ac so eu en an ic rs

intense ionizati on . pre vail o n mo st days.
PHILI<>?INES eo
PUERTO RI CO " eo so eo eo eo to "RUS SI" IC,I, S,) eo 21)140 "" zo ao

15-17 meters 80-160 meters SOUTMAFRICA " " so eo so ao
WESTCOAST " ee eo eo eo " "

Fairly good DX openings to Little if any daytime sig nals CENTRAL UNITED STATES TO:

the so uthern he misphere J uring will he heard due to high absorp- ,~"" ec " so
daylight ho urs . Occasio na l cast- lio n level s o n these hands. How- " AGENTI,...,.. 'Ow 'ow ae W " " " ,~ ac

west o peni ngs 10 Europe and
" USTRAUA " " isec eo zo eu eo ec " ts

e ver. some DX may he po ssible C" NAL ZONE eo ec eo w w " ae ,~ " rc " .
Africa during loc al afte rnoon (limi ted by thunde rstorm acuv- ENGLA ND eo W W eo eo ec se

ho urs. wi th sporadic-E sho rt- ity ) around the predawn hours
~w" ts " ac eo " eo ao " "INOlA " eo eo eo

sk. ip o pen ing s he twe en 750 10 some a rea s of the world. " " ec " eo
1300 mil e s d u ri n g lim e s of S ho rt s kip du ring the day to

MEX ;CO ac " " w w ec eo ,~ " to to

intense ionizatio n.
PHlUP"INES sc ao

about 250 mile s and d uri ng the PuE.RTO RICO eo so eo " ao ,~ " " to
RUSSIA lCI S I ac so

LETTE RS
SQlJT... AFR>CA w " "

WESTERN UNITED STATES TO:
connnued from page 86 WHO LIKES rou ,""'" zo " " eo so ac

Well . op en . h ilt " at draft)". .IIORE THAN YOU'! AfK;EOfT II'iA " ec ec eo ac "Harold .it s a lOuXh Ilphillfixht.Our AVSTAA~lA " " " " " " " W 'Ow

5Chools.O llrclIltilre . uur ml'J ia.(Jur
rIO ahead ... you deserw it! """"- "'"' " " " " w w " " " "
Gi\e yourself a lifel ong gift

,~~ " " " " "peers and n ·en l"If /X/rems hm·e so ~w~ " " ,~ " " ,,~- " " "bef ogged our mirul.f with lies thllt Lifetime s u bsc r ip tio n I ~ " " " "
gettinK the (nttll (I(/t isa major 1/l II. /cr- " " " w " "$250 _00 ,l,lE)(~ " " " " ~ " " " " "wking . Ue belie\"(' in (lur lChools. 'PMl UPF"I 'ES " " " " ,
doctors.jobs. emd f're" our 801·ern- L im ited Tim e Offer " L.£RTO F\ICO " " " " w w " " " "
mem. Hf')". memy hams en'" be/if" ·" Call I-SOQ-ZN-7373

RUSSIA lCI S l " " " "SOl/r.. AFIl.cA " "in Ihl' ARRL! ... Ua m f' Ell EAST COAS T W ~ " " " " w
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FREE: Scanner collector's methods
and secrets. Learn how to buy. sell.
trade and USE scanners in the most
efficient manner. Enclose $2.00 for
postaqe and handling to: P.O. Box
402 , Decatur TX 76234. BNB523

RF TRA NSISTOR S TUBE S
2S C2879 , 2SC197 1, 2SC1 972 ,
MRF 24 7, MRF4 55 , MB8 71 9 ,
2S C1307, 2S C20 29, MRF454 ,
2SC3133, 4CX250B . 12006,
6KG6A. etc. WESTGATE. 1 (800)
213·4563, BNB6000

1991 WORL.D SERIES , Twins vs.
Braves, "Most EXCi ting World Series
Ever!" Official MlB 80 minute VHS
color video captures 7 games of
mrnrs.522.95 plus S3 SIh, while sup'
ply lasts. RadiO Bookshop , 70 ate.
202N. Peterborough NH 03458; Tel.
1·800· 274-7373; FAX (603) 924 
8613. MG, Visa, Amex, ck., m.o.

BNB60

MET HOD TO LEARN MORSE
CODE FAST AND WITHOUT
HANGUPS J ohan N3RF. Send
$1.00 & SASE. SVANHOLM RE·
SEARCH LABORATORIES, P.O ,
Box81 , Washington DC 20044 USA.

BNB421

BIOELECTRIFtER '" 5 Hz micro
current supply for plant and animal
res earch. Semi-Kit $38 .00. As
sembled complete with balleries and
silver electrodes 589.50. Add 52.50
postage. Thomas Miller, 314 South
9th Street. Richmond IN 47374.

BNB343

Radio Bookshop
ORDER FORM

OSL. CARDS. Basic Styles ; Black
and White and Color PiCture Cards;
Cusl om Printed. Send 2 stamps lor
samples and literature. RAUM 'S,
8617 Orchard Bd., Coopersburg PA
18036. Phone or FAX (215) 679
7238. BNB519

TELEGRAPH COLlECTOR'S PRICE
GUIDE: 250 pictures/prices. $12
postpaid, ARTIFAX BOOKS. Box
88. Maynard MA 01754. Telegraph
Museum: (http://wltp.comj.

BNB11 3

MAHLON LOOMIS, INVENTOR OF
RADIO. by Thomas Appleby (copy
right 1967). Second pnnling avail
able Irom JOHAN K.V. SVANHOL.M
N3RF, SVANHOLM RESEARCH
LA BO RATORIES , P.O. Ball 81,
Washin9ton DC 20044. Please send
$25.00 donation with $5.00 for S&H.

BNB420

Barter 'n' Buy
~--.

Send Jour ads and payment to : 73 "'lllf.:tl ~ifle , Barter ' n ' Buy,
70 Rt. 2112l'l, Petcrburuuuh Nil (I~~58 and get set for the
phone calls . The deadline for the November 1998 classified old
section is September 10. 19'-)8 .

Turn your old ham and computer gear into cash now, Su re , you can
wai t for a hamtest to try and dump it , but you know you'll get a far
more realistic price if you have it out where 100 ,000 active ham po
tential buyers can see it, rathe r than the few hund red local hams who
come by a flea market table. Check you r emc, garage , ce lla r and
closet shelves and ge t cash lor your ham an d computer gear before
irs too old to sell. You know you 're not going to use it again. so why
leave it lor your widow to throw out? That stuff isn't getting any
younger!
The 73 Flea Market. Barter 'n' Buy. costs you peanuts (almost)
comes to 35 cents a word tor individual (noocommercial! ) ad s and I
$1 .00 a word for commercial ads. Don't plan on telling a long story.
Use abbreviations. cram it in . But be honest. There are plenty of
hams who love to lix things . so if it doesn't work, say so.
Make your list. count lhe words, including your call, address and phone
number. Include a check or your cred it ca rd number and expirati on. If
you're placing a commercial ad , inc lude an additional phone number,
separate from your ad.
This is a monthly magazine , not a daily newspaper. so figure a couple
months terore the action starts; then be prepared. If you gel too many
ca lls , you priced it low. tf you don't get many calls, too high.
So get bu sy. Blow the du st off, check everything ou t, make sure it still I
works right and maybe you can help make a ham newcomer or re
tired old timer happy with that rig you're not using now. Or you might
get busy on your computer and put together a list of small gea r/parts
to send to lhose interested?

_ ___ _ _ _ __ Phone _ _

WANTED: High capacity 12 volt s0

tar panels lor repeat er. !kk4w w@
fairs .org ] or (540) 763·2321.

BNB2630

COLLOIDAL SILVER GENERA
TOR! Why buy a -box 01 batteries'
for hundreds of dollars? Current
regulated. AC powe red , fully as
sembled with #12 AWG silver elec
t rodes , $74 .50 . Sa me . but DC
powered. $54.50. Add $2.50 ship
ping. Thomas Miller, 314 South 9th
Street. Richmond IN 47374.

BNB342

ASTRON power supply. brand-new
wzwarren ty, RS20M $99, RS35M
$145, RSSOM $109, RS70M 5249,
AVT, Call for other models, (626)
286-0118. BNB4 11

HEATH COMPANY is seUing photo
copies of most Heathkit manuals .
Only authorized source tor copyright
manuals. Phone : (616) 925-5899,
8--4 ET. BNB964

POWER TUBES FOR SALE: Sell ar
Trade. ARS Electronics (818) 997·
6279. P.O, Ball 7232. Van Nuys CA
91409. BNB13

QRH The investigation led 10 an unli-

connnuedfrom page 79 censed station operating on 107.2
MHz. Its location was the office ofaviation communications at Sacra-

mento Executive Airport in northern Dollar and Sense Productions in a
south Sacramento office.

california.
Airport officials had complained to This incident marks the fourth

the FAAthat several communications time in the last five months that the
channels were receiving interlerence FCC had to locate and remove ille-
from a radio station thai appeared to gal radio stations from the airwaves
be drifting or changing frequency. Pi· for lntertennq with air traffic control
lots flying over the area had also reo communications .

ported hearing a raco staten ove tte From News /ine " 1077, adapted
air traffic control raoo channel. from CGC Communicator. flJ
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IShIPPlng: All orders add $5.00 handling ' plus I
lthere is an additional at cost shipping charge S&Wf- j
ladded to all foreign orders. We ship UPS where TOTAL $::"::= =1
possible, please give us street address .

IMake checks payable to "Radio Bookehop." I
IForeign Orde rs: Choose one 0 surface shipping u air shipping I
I(Surface delivery may lake 2-3 months.) I
I
"NOle: The actual foreign shipping costs will be addiliooal to the I
regular shlppmg and handling lees.

iN•
me --- -I

_________ _ _______---1 jAddress ---- I
ICity - ---- - State - Zip - _ Count')'--I
I $10 minimum for credit card orders I
h otal Paid S C Check/Monev Order C AMEX - Me CV ISAI

ICard # Expires I
I I
ISignature Date I

~elePhone: 603-924-0058, 800-274-7373 , FAX 603-924-8613 :
r,a d: RadIO BooKshop, Dept. 898, 70 Route 202 N, Peterto rocqh NH 03458 I

I 0 YES, Send me 12 issues of 73 at the low rate of I
I 524,97 (save 47% over the cover price) . Canada add 57 I
I plus 51.40 GST; Foreign add 519 surtace; 542 airmail. IL J
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•

160-10 Meters PLUS 6 Meter Transceiver

1 All-Mode Operation (SSB,CW,AM ,AFSK,FM) on all HF amateur
bands and 6 meters. JST-145, same as JST·245 but without 6
meters and buill-in antenna tuner.

* JST·145 COMING SOON *
2 MOSFET POWER AMPLIFIER · Final PA utilizes AF MQSFETs

10 ach ieve low distortion and high durability. Rated output is 10
10 150 warts on all bands including 6 meters.

3 AUTOM AT IC ANTENN A TUNER · Auto tuner inc luded as
standard equipment. Tuner sailings are automatically stored
in memory lor last asy.

4 MULTIPLE ANTENNA SELECTION . Th ree an tenna con nec
tions are user selectable from front panel. Antenna selection can
be stored in memory.

5 GENERAL COVERAGE RECEIVER - 100 kHz,30 MHz, plus 48·
54 MHz receiver. Electronically tuned front-end Maring. quad
FET mixer and quadruple conversion system (triple conversion
for FM) results in excellent dynamic range (>1OOdB) and aro order
ICP of +2OdBm.

6 IF BANDWIDTH FLEXIBILITY . Standard 2 ,4 kHz fitter can be
narrowed continuously to 800 Hz with variable Bandwidth Control
(BWC). Narrow SSB and CW filters for 2nd and 3rd IF optional.

7 DAM SUPPRESS ION · Other interference reject ion features
include Passband Shift (PBS), dual noise blanker, a-step RF atten 
uation. IF notch filter, selectable AGC and all-mode squelch.

8 NOTCH TRACKING· Once tuned , the IF notch filter will track the
offending heterodyne ( ~ 1 0 Khz) if the VFO frequency is changed.

9 DOS PHASE LOCK LOOP SYSTEM . A single-crystal Direct
Digital Synthesis system is utilized for very low phase noise .

10 CW FEATURES · Full break -in operation, variable CW pitCh. built
in electronic keyer up 10 60 wpm.

11 DU AL VFOs · Two separate VFOs for split-frequency operation.
Memory registers store most recent VFO frequency, mode, band
width and other important parameters for each band.

12 200 MEMORIES · Memory capacity 01 200 channels, each of
which store frequency, mode, AGC and bandwidth .

13 COMPUTER INTERFAC E · Built -in RS-232C in terlace for
advanced computer applications.

14 ERGONOMIC LAYOUT · Front panel features easy to read co lor
LCD display and thoughtful placement of controls for ease of oper
ation .

15 HEAVY-DUTY POWER SUPPLY . Built-in switching power
supply with "snent" cooling system designed for continuous
transrrassrcn at maximim output

[~RCI 3apanRadio Co.,.fJd.
430 Park Ave., 2nd Floor New York , NY t0022 Phone: (212) 355-t 180 Fax: (212) 319-5227

CIRCLE 151 ON READER SERVICECARD
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