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(TCXO op\lOl'l $40 )

We recently Introduced new vhf 1m
exciters and receivers which do not
requ ire channel crystals.
NOW..• uhf modules are also available!

WWV RECEIVER

RECEIVERS:

EXCITERS:
Rated for continuous duty. 2-3W output

n01 VHF Exciter: for various eeooe 139·174MHz' .
216-226 MHz.
• K il l ~."' b.'l<l ' only)., $109 (TCXO option $40)
• W lred/le sled. incl TCXO..,$189

TJ04 UHF zxener: various
bands 400-470 MHz' .

• Kit looo.oMl~_ bllOOl onIyl

IncJ TCXO .. .$149
• W1redl1eSled . $189
• lor fOV1 &•..,.., ....

Exciters and Receivers proVIde high qualify nbfm and
15k cceretco. Features include
• Dip switch Irequency selection.
• Exceptional modulauon for voi ce and ctess.
• Very low noise synthesizer tor repeater service.
• Direct fm for da ra up to 9600 baud.
• TCXO for tight freqlJfm{;y accuracy In wide

range of environmental conditions.
• Nelr1 day shipping. No wa lt for crystals.

Very sen si tive - o 151JV,
Superb selectivity , > 100 dB down at t12 kHz. best
available anywhere. llutter-proof squelch For 46-54.
72 ·75. 140·175. or 216-225 MHz. ... kit $129, wit $189
• R1" RCVR. l ike R1 00. for 2M. wl\n helical

resonator in front end kit $159, wit $219
• R451 FM RCVR, for 420-475 MHz, SIO'Iltar to R100

above kit $129. wit S189 ,
• R901 FM RCVR. 902·928MHz $159, wit $219

FM EXCITERS: 2W output, conllnuous duty

• TA S1 : for6M, 2M, 220 MHz; ." " k it $99, wit $169
• TA451: for 420-475 MHz " " . kit $99 , wit $169
• TA901: for 902-928 MHz, (0.5Wout) wit $169

VHF & UHF POWER AMPLIFIERS.
Output levels from 10W to 100W Starting at $99

FM RECEIVERS:

Gel l ime & rrequency <:hecks
wllhout buy ing m ultiband hf
revr. Hear solar activ~y reports
atfeClir'19 radio propagation.
Very sensi ti ve and sele<:live
crystal cconcnee superhet. dedicated to listening 10 WIN
on 10 MHz, Performance rivals the most expensive rev-s.
• RWNV Rcvr kit. PCBonly . . ".. " ".".. ".".. ".. ".. ". ".. ".. ".. ", $59
• RWWV Rcv r k~ WIth cabt spkr. & 1N rk adapler .. $89
• RWNV Rcvrw/t ineebt With spkr &adapter ,, $129

...." .~"~ " .."A sens itive and Itlective
professional grade receiver 10
monitor eriti<:31 NOAA w..ther
broadcasts. Good recePlion
even et distances of 70 miles or
more wrth suftabie antenna. No
comparison w~h ordinary consumer radios'

Automatic mode provides storm watch, alerting you by
unmuting receiver and providing an output to trip remote
equtpment when an alert lone ;s broadcasl Crystal
controlled for aCCtlracy; alt 7 chilnnel, (162 40 10 162,55),

Buy juSl the receiver eee module in krt form 0<" buy the k~

with an attractive metal caOOe1. AC power adapter. and
bultt-in speaker Also ayadable factory wired and tested.
RWX RC'IT k ~ PCB only .._._..*'_._._._..*'"_.._.. ._.._.._.. .$79
RWX RC'IT kl_ith ClIbirl4ll, spt• • • &ACadapter .$99
RWX RC'IT .i~esIed in abiMl wiI!l spuhr & adapter _ $1)9

LNG-( ) GAAs FET PREAMP
STILL ONLY $59, wiredltested

• Make your foends SICk WIll'!
envy ! Wor1l. statiOnS they cion'
even knoW are there

• Insta ll one at the antenna and
overcome coax losses

• Available for2~. es-se. 137-152. 152-172.210
230. 400-470. and 8OQ.960 MHz oeoos

No need to spend thousanda on
new transceivers fo r each band!

• Convert vhf and uhf signals 0 ; 3
to & from 10M

• Even if you don't have a 10M 1lQ. you can pick up
very good used xmtrs & rcvB for next to nothltlg

• Receivi llQ converters (s/1OWn above) available for
various segments ol6M. 2M, 220. and 432 MHz

• Rcvg Conv Kits from $-49 , Wlredltesled units only S99

• TranSOlltbng converter! J:~___
for 2M. 432 104Hz. ~·'!'-'':V~,.,.,,_

• Kits only $89 vflfor S99 Uhf, l$J.j1~1 <Ji-Yl..~~ -
• Power amplifiers up to - !~jf~7!"'''''e ~

SOW output - -

Join the run . Gel slrtklng
Im311es di.-..;tIy rrDfO tnt
_3ther nlellil..!

A very senSltlye WJdeband 1m j!_"~ .....
receiver optimized lor NOAA
APT & Russian Meteor _ather fu on the 137MHz band

DeslQf1ed from the start for opt.mum saten~e re<:eptiofl; not
jusl an otI·th f!.S-hetf stanner wl\h a S/'Iorted-out IF fi~er1

Covers alt 5 saleMe channels Scanner cirw~ & recorder
conlrol allow yoo 10 automatically capfure signalS as
sateanes pass overhead. even whIle away Irom home
• R139 Receiver Kll less eese . """ ,,,,, $159
• R139 Receiver Kll wlth ease and AC power adapter $1 89
• R139 Receiver wit in case With AC power adapter ...$239
• Intemal PC oemcectatcr Board 8. Imaging Software $289
• Turnstile Antenna " " " " "" " " $119
• Weather Satellite Handbook " " $20

LNW-( ) ECONOMY PREAMP
ONLY $241kit

• "'lInialure MOSFET Preamp
• Solder terminals allow easy

connection inside radios
• Available for 25-35. 35-55, 55-90. 90-120. 120- ISO.

150-200. 200-270. and 400-500 MHz bands

~---~'-'-7--. - ?"

A microproceSlior-control1ed repeater with fun auto
patch and many versatile dtmf remote control fea·

tures at jess than you might pay lor a bare bones

repeater or controller alone!

• /lIt sUIl only $1095
• factory assembled still only $1295
!§O. W. 10).110, 21).2U. 0;z(j.47~ MH.<. (l102·i21 _ .loglltly flog.......}

• Fee Iy... . «.pl.~ lor~.eMc. Io'I l~ &o~MH1_.

COR-3. Inexpensive. fleXible COR module w~h timers.
counesy eeec. audIO rruxer. only $49111It, $79 wit.

CWlD. Trad~lOOal diode matrix lo 'er kit only $59.

CWID·2. Eprom-controlled 10·er...... only $54l11 lt , $79 wit.

DVR.1. Record your own voiCl!! up 10 20 S(lC . For VOICe kI
or playing clUb announcements " ......" " ..$59Ik lt , $99 wit

COR"' , Complete COR and C\IIIlD all on one board, 10 in
eprom, Low power CMOS " only $99Iklt , $149 wit.

COR_5. COR wrth real-VOice kI, Low power CMOS, non-
volal ile memory , " kit on ly $99, wit only $149.

COR-5. Ill' controller w~h autcpatcn. reverse ep. phone
remo1e control , lots 01 OTMF control funetions, a~ on one
board. ., used in REP-200 Repeater. ....._u n wit

AP-3. Repealer autopatch. reverse autopatch. phone line
remo1e control . Use w~h TD-2 ,kit $89.

TD-2. Four-.d'9~ DTMF decoder/controller Five IaIchng
(lI'H)/'Ilune\lOtll . toll e.Hrntrietor. . k il $79.

TD-4. DTMF c:ontroIIer as abo'le except one on-on func:l1OO
and no toll canfeltridor. Can also use tor seIee\NtI caIInjj:
mute lpea~er un!. someoloe pages you kIt $49.

Access all your favorite

c losed repeaters!
• Encodes all star.dard CTCSS
lones wilh ayslal accuracy and
eeeverneet DIP sw~ch selecllOO

• Comprehensive manual also shows how you can set up
a IrOn! panel swrtch to selecl tones 10<" several repeaters
• Oll(:oder t an be used 10 mute receive audiO and Is
oplimil ed lor instananon in repeaters 10 prOVide closed
access, H,gh pan Mer gets rid of annoying buzz in
receiver. 0 New low prices!

. 10 ·5 CTCSS EneoderlOeeoder K~ , ", now only $29
• TO·5 CTCSS Encoder/Decoder Wiredllested " " .....$49

Hamtron lcs has the w ortd's most
complete line of m odu les for
making repeaters. In addition to
ex.c iters, pa 's , and rece ivers, we
o ffer the follOWing controllers.

Digital Voice Recorder Option. Allows message up
to 20 sec, to be remote ly recorded oft the air, Play
back at user request by DTMF command. or as a
period ical voice to, or both. Great for m ak ing c lub
announcements I .. , , " , only $100.

REP·200C Economy Repeater. Real-voce 10. nc
dlmf or autopatch Kit only $795. w&t $1195

REP.200N Repeater. Without controller so you can
use your own, K it on ly $695, w&t $995.



VECTRO ICS® leif.
High-performance electronic kits ... fun to build and usel

Order Toll-Free 800-363-2922
• Fa ~ : (601) 323-6551 · Tech : (601) 323-5800

VECTRON ICS, 300 Industrial Park Road
Starkville , MS 39759 USA

http://www.veetronics.com

AlIlIll'lal eaSl" fur IlIIlSt !;,Us, $14,IJ5,
Add "C" for case to llIodei #. Exam ple: "VEC
20 IK{·". Has knobs. hardware, rubber feet and
hrushcd alum inum-looking front panel decal.

Full featured CJV Keyer Kit, I24~-'!
VEC-201K, the best electronic keyer bargain in ham radio! Send
beautiful sounding Morse Code. Self-com plcting dot-dashes and dot.
dash memory forgive timing errors -- makes sending C\V easy and
ac~ura te. Frt;,n t p~ne l volume/speed ( 3~65 wpm) controls. Weight
adjusts 25-75 Yo, Sidctone (300 -1000Hz) has L\B 86 audio amp for
externa l speaker/phones. Select Iambic A or B. fully automatic or
semi-auto "bug" mode. Tune mode for tuning rig. RF proof. Sleep
Mode battery saver. Usc 9V battery, I'/.x4x] '/, in. Simple skill level.
VEe-lOtK sho...n in op'ionul ,'ase «-iny / w ver »e nOi ;·ho..'n), VEC-l OlKC, 'J4"

h,,·trunic~· kit.I' feature a prtJ{c.\·siollal
qua/itJ· epuxl' xlass PC board with .\"IJ(Jer ma.,-k

.and eo!nponellt /eJ(enJ, ., imp!e s/I'p-by-Mep
/Htruetwn.~ alld highest qual/I}' ,·ulllp fm ellb .

listen to the magic of radio that needs no power.
Put up an antenna, connect a ground. Stations
come in amazingly loud and clear. Includes
antenna wire, sensitive earphone. 1'I.x5x6'(, in.
Simple skill level. Order VEe -Ill K, 519.95.

'- '.~_~~. Sh tlr!wan' Receiver Kit lets
_~;~~<\ you listen to the world!

•• Covers 75/80, 49, 40, 30. 31,
20, 25, 22, 19, 17, 16, 15 and 13 Meter bands.
Explore AM, SSB. CW, WWV, RlTY and Packet
signals. Vernier reduct ion drive, smooth regenera-

C\\ Memorv Kever Kit stores to drive head phones. Use 9V battery I' I.x4)()' 1> non control. RF stage. Includes all meta! cabinet.
512 characters in four 128 charac- in. SImple skill level, Order VEC-R30K, $19.95. 2 earphone jacks. Use 9V batte ry. 2'1,x7x6 in.

_ . ter non-volatile EEPROM message 144/220/44U MI-IL Low-Notsc tntermedtate skill leve! , Order VEC-102K, $59.95.
';~ft' , ... I memories. Carl)' on enure QSOs mlp IT K't ~ShOrh\ ;We Converter Kit converts A~1 or

~P.!! by Just pressing memory message _r~amp I Jer , I S s.oup,up Y.l?ur antenna
OIlUU/l)'. True sincwave sidctone with soft rise and I . sys tem: Hel~s pull m weak signals. , AM/P l.} radios to shortwave receivers at a
fall time ehrmnatcs harsh keycficks. I las all fca- Works \\o~ders for scanner or ham-?and.rece,ver, push of a button. Hear stations all over the
tures of VEC-2 01 K CW Keyer Kit. l '/,x 6'/. x5' /. Quality microwave type blp?l ar device gives great -"- -'.·- world at various times of the day and year.
in. Simple skifllevt'l. Order VEC-22 1K, $69,95. low-noise performance and umnumty from dam- Choose two I MHz bands between 3 and 22 MHz.

agmg electrostatic discharge. lx I'j, III Simple Popular 13, 16, 19, 25, 31 , 4 1, 49 and 60 Meters

f!JI
2UI30l40 lRO l\1t'ler Receiver Kih give ' klli leve!. Order VEC-14mK (144 MHz).\ 'EC- international broadcast bands. On/off bypass. NE-
high performance! Covers entire band 1421K (220 .\1Hl ), VEC- I444K (440 !\Hll), $17.95. 602/6 12 mixer-oscillator IC and tuned input cir-
or tailor to cover desired poruon Copy II' h 12M cuit. Use 9 V battery. 1'/.x4x] '/, ui.Lntermediase

~ . I CW/SSEl /A\-l NE602/612 mixer-oscil-~.~ ~ I' ~~, -Pl'rK~rm;l,", C(. i't~r skill level. Order VEC-IO IK, $27.95,
later, LM3g6 high gam audio amplifier 1'I,x4'/,x _ _ reamp It pu s weak Signals "'.' . .
5'/. III \.foderale skill/eve! Order VEC.1120K out of norse. Solves three rccep-"Alrcr~ l t Receiver KIt tunes ennre vOICe
(20 Meters).VEC-I 130K(30 Meters].VEC- 1140K tion problems -- boosts signals using a I-dB noise aircraft band 11 8- 136 MHz. Picks up air

(40 Meters). VEC-lIROK {80 Meters), $29.95 ca. fi gure microwave transistor, provides razor-sharp , !raffi c 1 O? miles away. Tr.ack progress o~
bandpass filte ring, eliminates unwanted electrical mconung/ou tgomg traffic III your area, gam

11
2U/] /l/4UIRU "Ieter QHI' C',,"' transmit- noises with built-in balun. Uses 9-14 volts DC. advanced weather information, and discover how
rcr "'its Ie! you wor~ the ,world! Variab le Tiny I '/' x3x l Ill. lits in any size box. Intermediate the National Air Tra~e ~ystem real,IY works. Great

. crystal OSCillator tuning.front panel skitt tevel, Order VEC- 1402UK, $59.95. way to learn about avrauon. Use 9\- battery. Drives
. • • switch se lcct~ I of 2 crystals. I crystal 2/6/10 \1' , Fl\l R' " K" I ' external speaker/phone~ .. I ~/,x4x3 'h uv.Lntermed-
lor popular frequency included. TransmlliRcceivc" > . ' l~~r , ' I" ~("~. I \- (" r dlls ect )?hU sa te skI/I level. Order \ f,C·1J1 K, $29.95.
SWitch lets you connect rece iver. 1'/. x4x3' /, Ill. ". tunc mto t e wor u 0 am ra 10 . , ,ate, , .. ','
Intermediateskill level. Order V)o;C. 1220K (20 . I all the action! Each cove rs the enure 10M III A:'II RlidlO Frausunttcr KIt lets you set
Meters), VEC.1230K (30 Meters), VEC. 1240K ..... sub-band and runs off your 9 volt battery. up y~u r own AM staho~ and broadcast
(40 M t .) VEC-12ROK (80 M t ) $29 9S Plug IJ1 speaker or headphones for loud clear t · . crystal clear progranunmg from your stu-

e ers " c ers , .• ea. reception. I'/,x4x3'h in. Interm ediate skill level. .. dio Wi th you as the dISC Jockey Of talk

II
TlIn:tbk SSWCW AUlliu Filter Kit has Order VEC-W02K (2 Meters ), VEC. IO()6 K (6 show host. Play music from CO player, tape deck
sharp [our pole peak and notch filters. Meters), VEC-I 01 OK (10 Meters), $]4.95 each. or other source. Choose clear frequency Irom

, Eliminate interference. Zero in with , 2:\- ' .. !\ . . . .' 5]0-1750 KHz. Standard line level or microphone
. '> ' frequency control and adj ust bandwidth .":195,::"""'.' .' tercr , ~ u n l.t ~" KIt rec ~lves .144-148 mflut, Easy 10 connect to CD, tape dec.k or mike

for best response, Extra steep skins. Tune fre- ;..'f'«¥- MHz, Low noise. high gam RFI'n:amp mixers. AudIO level adjustment. Has high level
qucncy from 300 to 3000 Hz. Vary bandwidth ' .. '. gsves you cxce~leJlt 0.1 ~V senslt.lvlIy. A M modulation for low distortion. 1'I.x4x3' /, m.
from 80 Hz to nearly flat. Notch is an outstanding AIr variable tumng capacitor has 8.1 r('d~ctlOn. Simpte skillieve/. Order \'EC-1290K, 529.95,
50 dfl. I Watt am lifier. S eaker/Phonc lac ks. 12 Dual conversion s~pcrhet pr':)\ ldes se le et1Vlt~ and . . " . '.. ', " .
"DC I 10. A P" I 4'1 P5 'I' h i ) di stabilitv, Automatically eliminates squelch tails. III" lIall~lluttcr Kit Id s you plug m
¥ a _ m , .x ·.x • mc l'S. menlle wle . .' . j \ 'CII TV d
'k"li l I 0 d \ 'FC-R4 I K $l4 95 Bmlt-m speaker, squelch, tone, volumt: controls. camCOrt e~ . s. or eamcras an

,\ I eve. r er , , , , . . 19'/. in, tclescopic whip. 9V battery. 2x4' /.x4 m. - transrmt high quahty audlo/vldeo to ncar.

I'
SUpl'" CW ,\ U(lio Filh'J" Kit gives you Intermediale skillleve!. Order VEC-104K, 579,95. . • .. ' by TV sds. Imagine watching your .

J?"" . thrcr bandwidths: 80, 110, ISO Hz. Eight .::; W !\ , "\ . ' . , , . favonte movIe .on a port able TV by the pool WIth
~~ poles gives super steep skirts with no " att 2 , ~ctl ~ ~ ' .1 tra ~s,nlltl( r Kit lets a tape p.laymg mdoors. Crea tt: your own personal

' . ..... nnglllg. Pull CW QSOs out of lerrible )outransrnlt vOice and data -- AFSK data TV statIOn fur some great nClghhorhood fun! Use
QRM ! Plugs into phone jack to drive phones. QR\I (up to 1200 baud) and FSK data (up to a hidden video camera to monitor remote areas.
down 60 dEl one OCIa\e from center frequcncy ,.. ~, . 9600 ba~d ). .Jumpcr select reactance or Adjustable to channels 3-6. I '/,x4'I.x5'/. in.
(750 Hz) for 80 Hz bandwidth. Improves SIN ratio dIrect FM mudulators. Rcl l ~b l e Motorola NBFM Moderale skillieve/. Order VEC-1294K, $27,95,
15 dB. Use 9V batte . 1'/.x4x ] 'j, in. Sim Ie .\'kill transmille r IC and PA tran~lslOr.. Crystal con - iI" .." '" .
lel'e!. Ordcr VEC-826K, SI9,95. P trolled (x8 freque~cy multIplicatIon), -60 dOc SL\ U.Hodl I Kil. tUllCS In SCA pro,'

spurs and harmol\lcs. Usc 12-14 VDC. 1.5 amps. gramm lllg. hlddcn m fM b:oadcast ~Ig-

AI
Super CW tilt~r/:tIllI)lifierKit has pow· 5-pin 01:'\1 microphone jack. 1'/.x4'/.x5 '/, in. nals. You II find commercial free back-

" erful I wan audio amplifier to drive Difficult skill level. Ordcr Vf:C-1202K, $99.95. . ground music, all news programs. weath-
, speaker. Pull C'V signals out of QR:-.I , .. . " . . er reports, stock quotcs, digital data, ethnic pro-

11 with cxtremcly narrow 80 Hz bandwidth ,\ 11 rlllrpo,se :'\.I·,(:td/!\~::\lIl R:IIJld grams, reading services for the bl ind ~ Tunes entire'
without ringing. 8 poles ac tive IC fi ltering uses 11lItlt'ry (olldrtIIJIll'I' KI.t safely qUIck SCA band 50- 100 KHz wilh fron t panel tuning/
cascaded low-Q stages. Raw r sharp se1eclivily. 3 . charges expenSive,baltcnes -- no over- volume cOlll rol. Drives cxtemal speakt'r. 1'/.x4'I.x
bandwidths: 80. 110, 180 Hz. Cen ter frequt'ncy: w i .. chargmg .. many m less than an hour. 5'/. m. Simple skill level. Ordcr VEC-422K, $27.95.
750 Hz. Up to 15 dB of noise reduction. Auto HTs. ccll phones, camcorders, lap top computers. _~c

11, ,,d'"' I 1° 12 " "11< Ch,-,'''g '1'1'" LED, n Thl' (,"IAN1" Knl) l, llfElectr;lIIk l>ruJ'eets,noise limiter knocks duwn static erashcs, impulse ~o v ~~ ~ , a· o .. J« U. • •

noises. Use 9-18VOC, 300 mA max. 1'I.x4 x3'h Discharge before charge function reconditlUns bat- Volullie I. Project book includes 19 kits on
, 5 I k II I I 0 ,' teries. Also removes memory effect. Runs on 12- this page. Has building tips, complde parts
m. 'imp e s i n'e. mer VEC-82IK, $29,95, IS VOC. 1'/•.\4 '/,x5' /. in. M udera /e skilllcl'el. lists, parts placement and PC board layo uts,

•

SUpl'!" SSK Audiu Filter Kit dramallcal- Orde'r VEC-412K, $49,95, '-" lest and alignment. operating instmctions, in
Iy improves readabil ity with 8 poles. case of difficulty. theory anct specs, schematiC's,

~ "" Optimizcs audio bandwidth, reduces ( 'l")stal r act in s('l Kit lets you relive cabinl't layout. Order VEC- 1901, $19.95,
~ . ... . sideband splatter, low, high pitched inter- the experience of early radio pioneers.

C h' , h b k d' This baby really works' Wind your Inspect an d duwnload our manuals from :,erence, ISS, stallc cras es, ae 'groun nOIse,
(1)/120 II h 375 H h'gh .' 2 2 own inductor, wire up the earliest radio

. z um. z I pass euto . .5, , t! circuit without soldering a thing and
1.5 kHz low-pass cutoffs. Plugs into phone jack



AAST R O N
II;:" CORPORATION

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

SS-10
55·12
$S-18
SS-25
5$·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

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

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

SPECIAL FEATU RES P",O.MAlCE SPECIFICATIOOS
• SOUD STATE fL.fCTlOll ICAUY REGUlATED • INPUT VOUAGE: 105-125 VN;
• FQl..D-8ACl( ClJRAfNT UMlTIHG Plottets Power SlJpply • OUTPUT YCM.IAGE: 13.8 VDC ! 0.05 voltS

t om excasive anent & continuous shorted 0U1IlUt (Internal ly Adjustablt: 11-15 VOC)
• CROWBAR OVER VOlJAGE PROTECTIClI on all MocleIs • RlPPlf Less than 5mv peak to peak (full lOad &
u_ ft-:IA, n-4A. n-~ Q.4L IlS-5I.. Ioirf Iinel

• MAINTAIN REGUlATION & lOW RIPPLE at Io'lJl' line Input • All units available in 220 VU; input voltage
Voltage (except for SL-l1A)

• HEAVY DUTY HEAT SINK . QiASSIS MOUNT FUSE
• THREE CONDUCTOfl. POWER CORD except for RS-3A
• (WE YEAA WARRANTY . MADE IN U.S.A.

SL SE
• LOW PROFILE POWER SUPPLY

Col", ConllnuDUs ICS' Sizi (IN~ Sh,p~'nl
MODEl GrlY Black DlIty IAmpsl IAllps) H. W. Wl ••

Sl ·l1A • • 7 11 P.\i • 70/1 • 93fo 12
SL-l1R • • 7 11 ",. 7 ... 12
Sl-11S • • 7 11 211I ~ 7'1. ~ 9% 12
Sl-11R-RA • 7 11 43/, ~ 7 ... 13

RS·L SERIES .-
. Co

• POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
CInllnU llIlI ICS' SIZI liNI

MODEL OUl, IAmpl) [Alipil N• W~ b
RS-4l 3 4 3'h ~ 6'" ~ 7'.4
RS-5l 4 5 3'h ~ 6'" ~ 7'.4

9
25
37
50

RM SERIES

MOOEl RM-35M

• 19" RACK MOUNT POWER SUPPLIES
Continuaul

MO DEl Out,lb pl l
RM-12A 9
RM·J5A 25
RM-SOA 37
RM ·60A SO

• Separate \lolt and Amp Meters
RM-12M
RM-35M
RM·SOM
RM ·8OM

ICS '
IAIlIlII

12
35
50
55

12
35
50
55

Sill (IN)
KxW x O

5'.4 x 19 x 8'10
5'10 x 19 x 12'h
5'1. x 19 x 12'h
7 x 19 x 12 '11

5'1. x 19 x 8'10
5'1. x 19 x 12'h
5'1, x 19 x 12',1,
7x 19 x 12 '11

~P8::"
16
38
50
60

16
38
50
60

RS·A SER IES "... Clllil..11
MODEl Grl y Black Dll, ,A_' ll
AS·3A • 2.5
AS-4A • • 3
AS-SA • 4
AS-7T1 • • 5
RS·l0A • • 7.5
RS·1 2A • • 9
AS·128 • 9
AS-lOA • • 16
AS-35A • • 25

iIl·50A • 37

MOOEl RS-7A R ·70A • "

ICI·
,A_'ll

3
4
5
7
10
12
12
20
35

18

lill'lll)
HxW x l

3 x 4lio x 5~

334 x 6'/0 x 9
3'10 x 6'11 x 7'1,
as x swx a
4 x 7'1l x 10'"
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CnliliH.
DIl"a.,I)MODEl

• $wit:hable voII n Amp meter
RS-12M

• 5eparale vott and Amp meters
RS-20M 16 20 5 x 9 x 1 0~ 18
RS-35N 25 3S 5 x 11 x 11 27
RS-5OY 37 50 6 x 13ltO x 11 46
RS-70M 57 70 6 x 1311, x 12\ 48

• Built in speaker - C,.UI""
MODEL Grl, ,." Dlt, ,a.,11
RS-7S • • 5
AS-l OS • • 7.5
RS-12S • • 9
RS·2QS • • 16
SL-l1S • • 7

C..l i.....
MOIEl DIl,lb, . ,

@13.8VDC @lOVDC @5VDC
VS-12M 9 5 2
VS-2Ot.l 16 9 4
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V5-SOM 37 22 10
VS-70M 67 34 18

• Variable rack mou nt power supplies
VRM.J5M 25 15 7
VRM- SOM 37 22 10

MOOEl RS-35M

MODE LVS-35M

RS·S SERIES

RS·M SERIES
".;;.;...~

YS·M AND YRM·M SERIES

-ICS- lnterlllrnel11Communication Serv;a (50'1. Duty Cyclt Srmn on 5 min. 011)
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Wayne Green W2NSOIl

Cancer ! them, the AMA, the FDA, the
hospitals, or the drug compa-

Ifyou don't have it yet. you nies. People only spend money
or someone in your family after they get sick, then
probably will. You certainly they'll spend all they and
must have some friends with their families have.
cancer. The wife of the chap Anyway, when someone
who picks up my garbage has manages to cncanceratc him
cancer. So docs my ex-wife self, my recommendation is
(the nicer one). to get the victim a copy of the

Once cancer strikes. the pa- $15 Dr. Bruno Camby book,
tient (victim) has two choices Maximize Immunity (905-478~

- go to the doc tor and fun up 2201). Yes, of course, I' ve re
lens of thousands of dollars in viewed it in my Secret Guide
hospital bills, endure the tor- to Wisdom. Second, I' d send
ture of chemo and radiation for copies of Dr. Lorraine
"therapy," or start some self- Day's videos describing how
education on the subject and she cured her own cancer just
look for alternatives. It doesn't by changing her diet (800-574
take much reading to find out 2437). Thirdly, it wouldn't hurt
that cancer was almost un- to nail down the cause and
known a hundred years ago cure by getting a $ 15 copy of
and that Dr. Schweitzer said he Nature's First Law: The Raw
never ran across one single
case of cancer in Africa until Food Diet (800-205-2350) .

To do any less could be to
the Africans started eating the sentence your friend (or your
European diet. None. Golly, do self) to death.
you suppose that what we've Yes, I know how much you
been eating may be connected
to the cancer epidemic? enjoy coffee, Coke, Big Macs,

If you know anyone with chocolate, ice cream, and so
cancer who hasn't totally on. Arc these habits really worth
turned over all responsibility dying prematurely for? Slowly
for their life to the medical and painfully prematurely?
professionals, you may be able The more research I do, the
to help them fi nd out both why more I' m convinced that can
they got the Big C and how to cer, heart trouble, strokes, ar
get rid of it without the pain, tbritis, diabe tes, and all the
suffering, and unl ikely sue- other things that are shorten
cess (not to mention expense) ing our lives, or at least mak
of the accepted medical treat- ing them more diffic ult, are
ments. They should take the completely avoidable . But get
word "treat" out of treatment. ting the word out, or, worse,

You ' re probably aware that convincing people even to take
the National Cancer Institute an interest in stopping them
and the American Cancer So- killing themselves, seems a
cicty have spent billions of lost cause. So, though I' d like
your dollars looking to develop to say something when I see a
a pill or shot that will stop can- grossly fat person - about
cer. They haven't spent bupkes j ust changing their damned
on looking into preventing diet - I know they'll get mad
cancer in the fi rst place . Well, and don ' t even want to hear
there's no money in that for anyth ing about how to cure
4 73 Amateur Radio tcaev » February 1999

the illness that's making their
life miserable and going to
cut it very short.

We have over 8.000 hospi
tals in America. If we could
get people to change the ir di
ets, I think we could put
around 6,000 of ' em out of
business and cut around a tril
lion dollars from our medical
bills. That's about $4,000 per
taxpayer per year! Yeah, this
would put a lot of insurance
and pharmaceutical compa
nies out of business . Tough.
But without your employer
having to take all those medi
cal payments out of your pay
check before you even see it ,
this would amount to a four
thousand-dol lar raise.

I' m sure Congress would
have no problem in fi nding
other ways to spend the hun
dreds of bil lions in federal
funds this would save.

So we have a trill ion-and
a-half vested interest in your
not find ing out that it 's you r
diet that's making you sick 
and killing you - when your
life should be only hal f over,
and no constituency to help
bring about change. Money
runs this country. not the inter
ests of the people.

The Odds

A little item in Time caught
my eye. Well , it mentioned
cancer and nursing homes. It
seems that a recent study
showed that 40% of the can
cer patients in nursing homes
get too little or no pain medi
cation . Not even aspirin ! I
don 't know if you ' ve had a
famil y member who died of
cancer, but when I lived in
Brooklyn the guy across the
street did and his screams of

pain could be heard day and
night for months.

This is, of course, of litt le
importance to you if you are
not ever going to (a) live in a
nursing home, and (b) get
cancer. Well, unless you
cha nge your lifestyle signifi
cantly, your odds are not
good. Around 60% of our eld
erly arc ending their days in
nursing homes, where there is
little to do and the food
sucks. Add to that the 40%
who will get cancer (heading
toward 50% as we continue to
smoke and sugar ourselves to
death), and you are playing
again st serious odds.

How come all the pain?
Well, two things: First, there's
the cost of drugs, and second,
the medical po lice and the
drug enforce ment people are
looking fOT any doctors who've
been prescribing painkillers.
Several have lost their li
censes just through prescrib
ing pain-killing drugs for ter
minal cancer patients.

Both cancer and nursing
homes arc avoidable if you
stop doing bad things to your
body. Oh, to heck with the fat.
the nursing homes, and the in
credible pain of cancer 
pass me another doughnut!

Another Opportunity

A chap at the Peoria
SuperFest had a copy of the
Karlson Enclosure booklet I
put out in 1952 which he
wanted me to autograph. He'd
been able to buy a couple of
the speaker enclos ures at an
auction for a very reasonable
price, mainly because no one
else there knew what they
were.

I've been to the Consumer
Electronic Show audio dem
onstrations in Chicago and
Las Vegas and there's not one
speaker system being made
today at any price that comes
even close to the performance
a good speaker will produce
in a Karl son Enclosure.

Sure, you need a good hi-fi
system and a good speaker,
but the last link in the chain is
the speaker cabinet.

Audiophile friends who visit
me are astounded at the sounds
my system produces, and my

Continued on page 54



Decode all that gibbensh l This is the
popular oescrerroer/ scrambler that
you'WI read about in all the Scanner
and Electronic magazines. Speec/1
inversiontechnology is used, which is
compatible with most coroess phones
and many police department systems,
hook ~ up to your scanner speaker telT11inals and you're in
business. Easily con~gured IOf any use: mike, line level
and speaker outpuVrnputs are provided, Also ccmmuncete
in total privacy over telephone or radio, full duplexopera
too . scramble aoo unscramble at the same time, Easy to
build, all complex crcuftry contained in new custom ASIC
chip for ciear, ciean audio. Auns on 9 to 15VDC,Our
rnatcll ing case set adds aprofessionat look to your krt.
SS-70A, Speech DescramblerlScl'ambler KR $39.95
css, Custom Matching Case and Knob Set $14.95
S5-70AWT, Fully Wired S5-70A wRh Case ~ S79.95
AC12-5, 12 Volt DC Wall Plug Adapter ~ $9.95

Speech Descrambler

Search for buried treasure at
the beach, backyard or park
Thisprotessional quality kit can
detect metal at a depth ot up to
6 inches, Easy to use, justlis
ten for the change in tone as
you 'swoop' the unrt across the
surface • the larger the tone
change· the larger the object.

Has built·in speaker or earphone connection. runs on stan
dard 9 vo~ batte ry Completekit includes handsome case,
rugged PVC handle assembly that 'breacs do'll'O' for easy
transportaUOI1 andshieldedFaraday searctl coil. Easy one
evening assembly. This nifty kit will irterally pay for ilseK!
That guy in the cctore looks !Ike he jound somethllKl •
what do you think it ls . gold, sillier, Raga ine, Viagra'l You'll
have fun with this krt,
TF·1 , Treasure Finder Kil._ _ _.._ _ $39.95

Binocular Special
We came across these
nicebinoculars in an
importers close-out deal.
Not some cheap in·line
lens jobs, these teeotes
have roof pnsrrs. a super
nice rubber armored
housing over light weight I ;;;";",,;;;;;;;-;;;r;~
aluminum, 10 x25power With fu lly coated optics, Includes
lens cleaner cloth. neck lanyard and nice ca rry case, For
extra demanding use in bnght sun, choose the EX modute
with rooy coated Ct>jectiWllens, First quality at aclose-oot
price ! We've seenthe exact same units withthe 'Bu,hnell'
name on them being sold for $JO more!
BNQ-1, Binoculars and case..~..._......._........_ H..$24.95
BNO·1EX, Ruby Coated LensBinoculars and case .$29.95

ORDERI,.G ,,.FO: Sabsfaction Gua",rrt!!ed. Examilefor 10 days. 4
notpIeasecl, retumin c>riginal torm lor refund, Add $6,95 !or ~.

ping, handling and insurance~ under $20,~ 53.00 NYresi·
dents~ 7% sales Ia> Sorry, no COOs. Fo<eign O<ders,~ 20%
tor SlJrtace mal or use C'e<iI card arxI specify shipping metnod.

-e Cotor Came'a

A lower cost allemabve to our
highperformance transmitters.
Offe rs qreat value, tunable ever
the 88·108 MHz FM broadcast
band, plenty 01 powerard our
manual goes intoceet detail
outlining aspects of antennas,
Ifansmitting range and the FCC "''''
rules and regutations, Connects to any cassene deck, CD
player ormixer and you're on-the-air, you'i be amazed at
the exceptional audio quality! Runs 00 internal 9V battery
or external power'rom 5to 15 VDC. Add our matching
case and whip antenna set for anice finished look.

FM-l0A, Tunable f Msteec Transm1tt1!f KL.~....~..$34.95
CFM, Matching Case and Antenna Sef...•.•.._.•..~.•..•.S14.95
AC12-6, 12 VoR DC Wall Plug Adapter ~ $9.95

Microprocessor con trol~

lor easyIrequency pro
gramming using DIP
switches. no drift, your sig
nal is rock solid all the
ems . just like the con

-'-'2::_ ,..-__....J mercial stauoos.Audio
quality is excellent, coonect to the line output oj any CD
player, tape deck or mike mixerand you're oo-ltle·air.
Foreign buyers wi lt appreciate the high power output
capability of theFM·25; many Caribbean lclks use a sin·
gle FM·25 to cover the whole island' New, improved,
clean and hum-free runsoneither 12 VDC or 120 VAC.
Krt comescoroete withcase set, wtlip antenna, 120
VACpower adapter - easy one evooing assembly.

FM-25, Synthesized FM Stereo Transmitter Kit....H..$l29.95

CCD Video Cameras

CCDWA-2, B&WCCO Camera, wlde·angle lens.._ 599.95
CCDPH-2, B&W cen Camera, slimfit pin-llole len m.95
CCDPI+2, Color CCD Camera, wide-angle lens, $149.95
IR·l, IRIlluminator Kit for B&W cameras $24.95
IB-1, Inferlace Board Kil. H H $24.95

If you're loolling fora~ qua lity CCD board camera, Slop
nghf herel Ourcameras use top quality Japanese Class 'A'
CCD arrays with over 440 line tine resolution , not the olf·
spec arrays that are found on many other cameras. You
see, the Japanese suppliers grade the CCOS at manufac·
tureand some manufacturers end up with the olf·grade
chips due to either cost constraints or lack oj buying 'clout'.
Also. a new strain 01 CMOS single chip cameras are enter
ing the market, those unitshave about 112 the resootoo
and drawover twice the current fIlat these cameras do •
cent be fooled!Our cameras have nice clean fiekls and
ercelent light sensitivity, youu really see the diftereoce,
and if you wanl to see 11 the dark, the black '" whrte moe
els are super IA (Infra·Red) senstse. Our IA·1Illuminator
kit is invisible to the human eye, but lights the scene tike a
Mashlight at night' Colorcamera has Auto White Balance.
Aula Garn, Back LiQht Compensation and DSP! Available
with Wire·angte (80") or super slimPin·hole style lens.
They runon 9VDC and produce standa rd 1~t pop voec.
Add coo ofour tran,mlller units lor wireless transmission10
any TV set, or add our IB-l Interface board lor audio sound
pick·up and super easydirect wire tJook·up connection to
any Video mon itor, VCRorTV with videdaudio input jacks.
Cameras 'ul'" assembled, inc luding pre-wired connector.

RF Power Booster
Add some serious muscle to your signal, boost power up to
I wall over a frequency range 01100 KHz10 over 1000
MHz! Use asa lab amp for sig>al generators. plus many
foreign use rs el1l'loy the LPA·l to boost the power oj their
FMStereo transmlllers, providing radio service through an
entire toWl1 . Runs 00 12 VDC. For a neat, professional'" fin.
ished look, add the optional matching case set
LPA-l, Power Booster Ampl ~ier Kil $39.95
CLPA, Matching Case Set for LPA·1 Kit m $14.95
LPA-1WT, Fully Wired LPM with case .H~..~ ~ _..$99.95

We call them the 'Cubes'.,. ,
Pe rfect \'ideo transmissioo
from a transmitter
you canhide ul)(ler
a quarter and only
as tllick asa stack
oj four peones
that's a nickel in
the picture!
Transmits color orB&W with fanta, tic qllality - elmostjke a direct
wired corlllOCtion to any TV luned to cable channel 59, Crysta l
controlled IOf no frequeocy drift With performance that equals law
enforcemerrt models eet cost hundreds more! Basic 20 mW
model fransmits 14I to 300' while tlle highpower 100 mWunrt
goes up to 1/4mile. Audio unrts fnclude sound us ing a sensitive
built·in mike that will hear a whisper 15 feet away1 Units run on 9
volts aoo hook·up to most any CCDcamera. M y 01 our cameras
have been tested tomate perfectly withour Cubes and work
great. Fu!ly esseneed - just book-up power and you're 00 the ain

C·2000, Basic Video Transmitter Cube $89.95
C·3000, Basic Video and AudioTransm1tter Cube $149.95
C·2Q01, High Power Video Transmitter Cube $179.95
C.JOO1, High Power Video and AudKl Transmiller Cube $229.95

Ramsey AM radio transmitters operale in the standard AMbroad·
cast baild and are eaSilyset to any clear channel in y<!ur area.
Our AM·25, 'pro' verson, ful'" synlhesized transmitter features
easy trequency setting DIP switches fOf statse. no-dnfl trequency
control, While (),lInQ lumper serene for higher power output where
regutatlons al~. The entl)'·leIIet AM·1uses a tunable nansmt
OSCillator and runs the maximum100 fflIlliwatts 01 power. No FCC
license is required. expected ra!lge isW 10 114 mile depending
upon antennaarc condnlons, Transmillers accept standard jre
Ievellnpuls from jape !.leeks, CDplayers or mikemixer,).,and run
on 12 volts DC,The Pro 11,"'·25 comes complelewith At.. power
adapter. matclling case set and bottom loaded Wire antenna. Our
entry~e~ AM·l has an available matclling case an<! knob sel 'or
aMished. professlonat look,

AM·25, Professional AM Transm1tter KL $129.95
AM·1 , Entry level AMRadio Transm1tter KL $29.95
CAM, MalchingCase Set for At.l·l ..~..•._.•._.•._.•.~..•.~ .$14.95

~==========~ A truly ceotes
sional rreqoeo
cy synthesized
FM Stereo
transmitter sta
tion in one
easy to use,

l~~~~~~~~~~~~~ handsome cab--inet. Most radio
stations require

a whole equipment rack to hold all the feature, we've packed
intothe FM·l 00. Set frequency easilywith the UpIDown treq
tcncoe ere the bigLED digital display, Plus there's q.ullow
pass ~Itering /hat givesgreat sound no matter what the source
{no more squeals or swishing sounds from cheap CD player
inputs!) Peak limiters tor maximum'punch' In youraudio · with·
out over modulation, LED oorgraph meters for easy selting ct
audio levels and a buill·in mixerwilh mikeand line level inputs.
Churches, orve-ms,schools and colleges find the FM·loo to be
tlle enewer10 their lransmrtfing needs, you will too. No coo
offers alilhese leafures at this price! Krt includes cabinet, whip
antenna and 120 VACsupply.
Wealso olter a high power export version of lIle FM· I OO lIlal's
fully assembled wit/) one waif ofRFpower. lor milesofprogram
coverage, The expotl version call only be shipped outside tile
USA. orWith in the US il acrompanied bya signed statement
lIlat ,he l/flit win be expof/erJ,

f M·100, Professional f Mseree Transmitter KiL...•.•..~.•..S299.95
f M·100WT, Fully Wired High Power FMTransmitler.......~.$429.95



The Bad Ones ...

FBI Busts Georgia Ham

Pirates POIm"'e"-d _

Injured Storm Spotter
Honored

copy of an FCC letter to an alleged violator. The
tetter appears authentic, and is signed by W.
Riley Hollingsworth. Hollingsworth is Ihe legal
advisor to the FCC's Compliance and Informa
tion Bureau and the point man in this latest
enforcement effort. It details the complaints and
advised the alleged violator to call
Hollingsworth 's office to discuss the mailer.

Meanwhile, severallntemet bulletin boards are
becoming filled with rhetoric from supporters of
those believed to be targeted by the government
for enforcement action .The words posted urgeev
eryone to ignore Ihe FCC and continue to operate
on the air in any way that they like.

From NewsJine,Bill Pastemak WA6ITF, edtor.

Continued on page 8

... and now
The Good Ones

Emma's Radio Proj"'ec"-'t'-----_

Ham hero l onnie McVaigh KB9LUN , of
Decatur, Illinois, has been honored as the latest
recipient of theprestigious Samuef l. Keene Me
morial Service Award from the Disaster Pre
paredness-Emergency Response Association.
McVaigh received the award November 19. It
carries a $1000 honorarium. McVaigh was seri
ously injured while on storm-spotter duty.

"Instead of simply reporting the location and
movemenl 01 the funnel cloud Ihat threatened
Decatur on April 19, 1996, Mr. McVaigh warned
people to get off the street and into shelters as the
lomado bore down on them:' a DERA slalement

The United Kingdom's 1998 "Young Amateur
of the Year: Emma Constannne 2E1BVJ, has is
sued a radio construction challenge that has
quick ly become a sponsored national United
Kingdom ham radio youth contest.

Called "Emma's chatlenqe," the project in
volves building a six-meter three-watt FM por
table transceiver for less than £50 (50 pounds)
inBritish currency.Contestants have until the end
of 1999 to submit their entries. The United
Kingdom's Radiocommunications Agency has
also pledged its support and has donated £1 ,000
worth of sponsorship.

The competi tion is open to all young British
hams, Two main prizes will be awarded, for indi
vidual and group/club entries . For further infor
mation write to the RadCom office at RSGB
Headquarters.The E-mail address is [radcom@
rsgb.org.uk].

From RSGB, via News/ine, Bill Pasternak
WA61TF, editor,

This appeared in the October 1998 issue of
The Algoma Amateur, the newsletter of the
Algoma ARC, Wall Kimball VE3CWE, editor.

FCC Cracks Down
on Fraud

Several sites on the World Wide Web are
apparently dedicaled to thwarl ing the FCC li
cense fraud enforcement effort. While it is im
possible to say who is really sponsoring the
Web locations, the rhetoric from site to site has
a fam iliar ring . The majority of the sites claim
that everyone has the constitutional right to do
and say what he wants on the ham bands. Some
reportedly go so far as to say Ihat the govern
ment cannot do anything 10 stop what the ma
jority in the ham community see as malicious
interference.

On one Web site there was even a scanned

Num~r 6 on your Ff/f/r;lback Cf/rd

During Hurricane Bonnie, I took Ihe opportu
nily 10 listen to the hurricane tracking net on
14.300 kHz. It was a well-organized net, con
trolled out of Florida, but communications were
extremely difficult, in spite of reasonably good
band conditions.

I don't think I have ever heard jamming done
so effectively on any frequency before . There
were two distinct stations broadcasting country
end-weste rn music, plus another that broke in
periodically with chimes. One music station was
in the south , and the other appeared to be out
west. Both had signals at least 10 dB over 9.
Sometimes both were on together, and at other
limes they were doing il solo. They kept this up
for several days while the net was active,

When you consider the importance of a hurri
cane tracking net, giving warning of how and
where the sto rm was moving, etc. , you have to
think of how many lives and how much damage
they might be able to save-and yet these were
amateur radio operators doing their best to stop
communications,

From ARNS Bulletin, December 1998, Steve
Auyer N2TKX, editor.

Shame on Somebody__

Unlicensed operators also face criminal fines of
up to $100,000 and/or imprisonment for up 10
one year, or both, lor a first-time offense.

From The ARAL Letter, via December's Bad
ger State Smoke Signals, Jim Rome lfanger
K9ZZ, editor.

•••

An FBI statement issued in December 1998 said
that Kevin M, Kelly N2BYE, an Advanced class lic
ensee, was arrested without incident November 6th
al his Cumming, Georgia, home by FBI agents ac
companied by FAA and FCC agents. The arrest fol
lowed asearcn of Kelty's residence.

Kelly was charged ina criminal complaint with
four counts of breaking federal law prohibiting
knowingly interlering with the operationof a "true
light" or signal used at an air navigation facility.
The FBI said Itscase stemmed from FAA reports
of ' sporadic and momentary radio frequency in
ter terence" between aircraft and air traffic con
troller communications.The FBI said an extensive
investigation showed the RF interference to be
coming from the Hyde Pa rk subdivision in
Cumming where Kelly lived.

The FBI described Kelly, 46. as "a highly ex
perienced electronics engineer" who was said to
have been "extremelyupset"about air traffic noise
above his home,

From December 1998's Badger State Smoke
Signals, Jim Romelfange r K9ZZ, editor.

The FCC has pulled the plugs on lour unau
thorized HF broadcasters in Massachusetts, Illi
nois, Texas , and Ca lifornia. The stations all
transmilled on 6955 kHz. Two of the operators
are radio amateurs, according to an FCCspokes
person, who said Ihe ham licenses "aredefinitely
in jeopardy," The two hams were identified as 41 
year-old Richard F. Jurrens KC5RGK. a Techni
cian licensee who lives in Katy, Texas , and
46-year-old Henry Lee "Hank" Landsberg
WB6MEU, an Advanced class licensee who lives
in Sierra Madre,California. The names of the oth
ers cited were being withheld pe nding further
official action.

In making me arrests, the FCC's Columbia
(Maf)' land) Operations Center coordinated and
provided infonnation to FCC agents from the Bos
ton, Chicago, Houston and l os Angeles offices.
FCC inspectors from those offices then performed
on-site visits to the unauthorized stations.

With the exception of certain low-power Part
15 devices, broadcasting on the HF bands is net
authorized without a station license. Under the
Communications Act, violators may be subject
to penalties 01 up to $11 ,000 and the equipmenl
used may be seized and forfeited bycourt order,

6 73Amateur Radio Today· February 1999

QRH



1441440 MHz Antenna Tune r wi th
built-in SWRlWatlmeter

' overs 136 10 175 MHz, Hand les II.
ISOWall' . CompaC1 4xl 'I.', 1'I."'. I: ::

N' w! $. 0 9 5\ lfJ-'m I' .

A.

Ch oose from several different
length and gain a1l1elllla.~ .• .

RlljJRider Junior' ". Premium,
short 16'/," antenna fits in any

fl,lFJ-1402 garage on any auto. 'I.
$3 4 95Wave on zMerers.v. Wave,

3 dB ga in on 440 Ml lz.100
add s/h Walls. No fold -over.

B RuJjRider Jlil:h Pmverr". Just
• 40" long handles full 200 WiU!s.

MFJ-1412 Great for high power mobile
54995 amp. 'I, Wave, 3 dB gain

dd sJh on 2 Meters, l/. Wave, 5.5
a dB gain on 440 M Hz.

RuDRider High Gain' ''. 4 1W'
long antenna gives extra ga in with

\ IFJ-1422 little height increase. Handles
$4 9 95 150 Watts. 'I, Wave, 3.2 dB

dd 11 gain on 2 Meters, l/, Wave,
a Sl 5.7 dB ga in on 440 MHz.

D RuDRider Hyper Gain'''. 62'11"
• brute gives a whopping 5 dB gain

MFJ-1432 on 'I, Wave 2 Meters, 'I.
$6 9 95 Wave, 7.6 dB gain on 440

MHz. Our highest gain ant-
add s/h enna. Handles 150 Walts.

c..MFJ 's RlljJRitier™ High Gain
dual band 144/440 M Hz mobil e
antenna series is for the serious
mobile ham who demands the high
est quality, premium products at
reasonable prices.

They feature the finest quali ty
construction using precis ion
mac hined components. RujJRiders~M
battle the elements, handle rugged
rides and day-to-day highway abuse.

Stacked elements with high-Q
phasing coils give you outstand ing
gain. Stay in solid contact!

Phased Radiators
Phased radiators fla ttens the

radiation pattern and concen tratesD.

<

K. C.A.

MFJ Ruffliider' High Gain Mobile Antennas
~- . .~i ' . % ' "I your power to give you super gain.

£«;'h MFJ RufJRider' " Hig~-Q phasing coils ~rc
mobile antenna comes with housed In weather proof high-tech

/IJFJ's unique 90 degree p l asti~ insulation. They're at~ached

"f old-over"[eature :- lets you to stainless steel stacke? radiators
pull into )-'11111 garaRI! withour by solid metal end secnons.
knod.inx your untenna over! H euvy Duty Base

Rigid. heavy duty so lid metal
MFJ\' hea!'), duty bases are base reduces SWR flutter due 10
extremdy strong to handle wind vibration. Two Allen set

MfJ super mggt'd rides and day- screws securely fastens radiator.
__~_ _ .. to-day hil(hway abuse. Specially treated center pin pro-

"*'~ --~ vidcs excellent electrical connection.
Q uickly screws off c- helps pre

vents theft of your expensive rig.
Use SO-239 or Nil-fO Mounts
RufjRiders ' ''' have a PL·259

base mount for quick installat ion to
your heavy duty SO-239 magnet,
trunk/hatch, gutter or mirror mount.

A j ree NMO adapter is included
for usc with an NMO mount.

M FJ mounts are recommended.
All MFJ RlIfJRiders™are dual

band 144/440 M Hz antennas and
factory tuned for SWR less than
1.5: I and have 50 Ohm impedance.

1\1FJ 's No lUaUer What' " warrantY I-::,:,:~:,::,,:ii~~~~~=~~~,
All RlIfJRiderT"s arc covered by

MFJ's famous /\/0 Matter '''''hat' M
one year limi ted warranty. t\.I FJ
w ill repa ir or replace (at our option)
your antenna for one full year.

J

MFJ Ruffltider' super heavy duty Antenna Mounts
1 Trunk/Hatchback Lip l\lount J\1irror/Luggage Pipe Clamp Mount
A \lFJ-345 ,\ l FJ ' s RufJRider™ super \1FJ-340 :\IFJ's RufJRider'M

53495 heavy duty so lid steel Trun k! 53 4 95 Mirror/Luggage Pipe
add slh Hatchback Lip Mount mounts add s/h Clamp M o unt mounts on

to any lip on your vehicle. support rod of mirror, lug-
Ext ra-wide j our inch lip and large gage rack or spare tire carrier of your

reinforcing tabs on each side safely dis trib- truck, van, RV or SU v. Mounts on any
utes the load over your vehicle's lip. horizontal, ve rtical or ang led rod or

Two large set screws on each end of the pipe up to 5/8 inches in diamete r.
mou nting lip locks your mount in place. A Secures VHF, UHF and medium
scratch-proof rubber guard protects your MFJ-340 Pipe Clamp Mount is size HF antennas even at highway speed".
vehicle's finish. shown clamped solidly to vertical Two axi s of rotation lets you posi-

Secures large VH F, UHF an d medium mirror support rod O il a pickup lion your antenna to any desired angle.
s ize HI' antennas even at highway speeds. truck. Antenna IS slIghtl,v SW I V- Serrated swivel joints loc ks securely in

.~:~:~;')~~:eAJ(~~;:/\' :\lo~lnts on lips at any angle . Two axis ~~:rI~o3~~,'t~.:1~~:~~7i~.~1 to place with ~uge 3/8 inch set s~rew.
of rotation lets you posmon your antenna dear cab 0' the p·ic!al/) truck. C onvenient Thumb and Finger tum

cully toa mint-vans . II I · llv or at env dcsi d v k b k C Id .. kangled hatchback lip, veruca y, ionzonta y or at any csrrc no ma es ,0 -ovcr opcranon qurc
Note extra-wide motllll angle. Serrated swivel joints locks securely an d easy. Locks in twelve positions.
with reinforcing tah at in place with huge 3/8 inch set screw. Fold down your antenna at night whcn pull ing into your garage
right __safety secures lias SO-239 base mount. Use adapter an d quickly put it bac k up to its operating position in the morning.
heavy antennas. Swil'd for NMO. Includes low loss coax with PL- Has SO -239 base mount. Use adapter for NM O. Includes low
mount is adjusted so. 259 connector, Allen wrenches and protcc- loss coax with PL-259 connector, Allen wrenches and protect ion
amenllO ts lIe~r vertical tion caps for SO-23 9 and locking screw, One caps for SO-239 base mount and locking screw, MEl's famous One
away[rom mvn-van to year MFJ No Matter Whlll™ limited warranty. year No Motter What' lim ited warranty.
dear luggage rack.

MFJ's MaxStrength™ Hi-Flux Antenna Magnet Mounts
:\IF,I's ... . C hoose your favorite antenna to go O rder BS for SO-239 connector.

AfaxStrellgth™ w ith these fabulous low-profile mounts for Order BM for NMO connector.
high-flux magnet outstanding mobile performance. ~_ MF'. Calal-
mounts give you MFJ-333 r.-IFJ-335 !\U'J-333 HS/RI\1. $14.95. Light 10 ,.,.... ~

maximum pull 51 4 95 S1995me~ium d~ty magnet mount. L\!w profi le ,Vearest Dealer • . . 800·647-/800
strength •• your add s/h a fd s/h 3.5 Inch diameter black base weighs I 'll I n , I" .

t nn tn t .. lbs. For small to medium size antennas. . rtfp:fl www.!nl Jenterpnse.fii.com
an e . a s ays o. . . . . . . • J 't:t:ar ,\'o Mallt'r ~hat"'" warranty .30 day money
rep of yo~r vehicle at highway speeds. '\lfJ-335 RS/B:\1, $19,95. Medium to back guarantee (less slh) on orders from MFJ

. Base. IS Euro-style, b lae~ poly or chrome hea vy d~ty magnet mount. Sup~r strong J\1FJ ENTERPRISES, INC.
fi nish WIth a Mylar protective um.lersheet. 5 inch d iameter chrome bas.e weighs a ME:JBox 494, Miss . Sta te, MS 39762

l\IFJ magnet mounts come with 17 fect husky 2 '/' pounds. f or medium to large (60 1) 323-5869; R.430 CST. ~()n . -Frj.
of tough RG-58 coax with a PL-259 con- size antennas. It 's pe rfect for MFJ's FAX: (601) 323-6551 ; Add slh
ncctor. Easily reaches operating position. RufJRiderT'" High Gain mobile anten nas. . Tech Help : (601) 323-0549

I'mos and ' F,c<ifl, "" on, subj"'! '0 ch.n~c (0) 19~~ IoffJ ~·"'~rpri.,." I"...

MFJ . . . the world leader in ham radio accessories!



You could just step across the room ,but you've
never made the trip.

Why can't you nod and say 'Hejo" and then
Go sit among your friends? Now thai I'd

un derstand.
I'll be at your next meeting. perhaps a nicer

night to spend.
Think you could introduce yourself? , want 10

be your friend!

No author has been credited , but the Decem-
ber 1998 ARNS Bul/etin (Steve Auyer N2TKX,
editor) claimed that this poem had appeared in
the October 1998 SPARKS, newsletter of the
Delta ARC, David Pace KU4AS, editor.

"... And Now
for Something
Completely Different .»

Intense: Where campers sleep
Kinship: Your brother's boat
Midget : Center engine of a three-engine fast

plane
, Observatory: What Washington asked his

spies to do
Paradise: Ivory cubes used in craps and back-

gammon
Paraff ins: Found on the sides of fish
Rampage: Section of a book about ma le

sheep
Sarcasm: Quip lash

A bit of E-mail humor found in the June 1998
issue of ARNS Bulletin, and no doubt in maE

I
other places, too!

UPDRTES

Missing Info Makes for
Confusion in Montana

In the January i ssue, in " Le iters from
, the Ham Shack," we ran a le tter from

Gene Lynch WA7ZRA. He wrote Wayne
that he sti l l had the plans for the K arlson
speaker cabinets he'd built some years
ago, and that copies were available for
anyone who wanted them.

We didn 't mean to imply that they were
free. If you'd like a copy of the multipage
plans that produce the speaker enclosure
U ncle Wayne says " i s unequaled today,"
please send $1 0 i n US funds, pl us a two-
stamp SASE to:

Gene Lynch WA7ZRA
Box 567
Bou lder hIT 59632.

New Member

I see you at the meetings, but you never say
"Hello."

You're busy allthe time you're there, with those
you already know.

Isitamongsl thepeople, and yet I'm a lonesome
one.

The new fish are as strange as I, youod members
pass me by.

But darn it you guys asked us in and you talk
of fellowship;

Th is somewhat cynical litany originally ap
peared in the Bulletin of the Kansas ARPSC; it
was reprinted in the September 1998 issue of
TheElectron, thenewsletter of the Sterling-Rock
Falls ARS, and we borrowed it from the Decem
ber 1998 ARNS Bulletin, Steve Auyer N2TKX
editor.

olf a project requires X components, there will
be X-1 in the junk box.

. If a particular resistance is needed, that value
will not be available. Further, ~ cannot be developed
with any possible series or parallel combination.

-Adropped 1001 will land where it can do the most
damage. (Also known as the Law of Selective
Gravitation.)

' A device selected at random from a group
having 99% reliability will be a member of the
1% group.

-The probabi lity of a component value being om~·

ted from a plan ordrawing is directly proportional to
its importance.

' Interchangeable parts won't.
-Ccmponents that cannot and must not be

assembled improperty will be.
-Any circuit that cannot fail wi ll.
°A fail -safe circuit will destroy others .
°A transistor protected by a fast-blowing fuse

will protect the fuse by blowing first.
·A self-starting oscillator won't.
°A crystal oscillator will oscillate at the wrong

frequency ... if it oscillates.
°A PNPtransistor will tum out to be NPN.
°A failure will not appear until aunit has passed

final inspection.
-lf an obviously defective component is re

placed in an instrument with an intermittent fault
the fault will reappear after the unit is returned to
service.

oAfter the last of 16 mounting screws has been re
moved from anaccess cover, ~ wi l l be dscovered that
the wrong access cover has been removed.

-Atter an access cover has been secured by
16 hold-down screws, il will be discovered thai
the gasket has been omitted .

-Atte r a rig has been fully assembled, extra
components will be found on the bench.

' Regardless of what the club's newsletter edi
tor sets as a deadline, the club president wil
submit his art icle two days later.

' If there are only th ree places 10 look for an
item, youunnd it on theIirst try. If there are more
than 10 places to look for it. you'll find it in the
last place.

Tutu Challenge
Boosts Club MembershilL

QRH
conrtnuedjrom page 6

When Central Michigan Amateur Radio Club
president Erv Bates W8ERV said he would wea r
a tutu if it increased the organization's membe r
ship , he probably never thought he would actu
ally have to do it. Bates made the comment that
he would wear the ballet dancewear if club mem
bership reached 200 by November's meeting. It
did-and Erv was informed that he was duty
bound to pay up at the club's December meeting.

According to club secretary Julie McLain
KB8ZXR, Bates really looked cute inthe "bumble
bee" costume designed by Kim Carpenter, com
plete with antennae and wings. Want to see for
yourself? Go to the club's photo gallery at their
Web site: {www.qsl.netlcmarc/cp98b.html].

We were alerted to this club prez who's will
ing to make an extra effort to keep theARClively
by News/ine, Bill Pasternak WA6ITF, editor.

By Larry Waggoner W0KA

read. As lime ran out, McVaigh look refuge with
a family in their basement as the twister hit their
house. He was seriously injured when thestorm
toppled the chimney into the basement.

McVaigh suffe red a broken pelvis and nerve
damage in his legs. He has had to endure sev
eral operations and a lengthy and difficult reha
bilitation prog ram, Because of his injuri es,
McVaigh can no longer work at his job and has
had to rely on public assistance, Social Security,
and help from friends and his church. The
McVaighs have three children of their own , plus
five foster chi ld ren. His slow recovery continues.

DERA Executive Director Bascombe "Jay"
Wilson W0AI R said the organization picked
McVaigh from among candidates representing
every continent. 'T he heroism and continued
courage of Lonnie McVaigh serve as an inspira
tion for us all," Wilson said .

From January 1999's LCARA Patch, newslet
ter of the Lake County ARC, Painesville Ohio,
Tim Oulek Ko8TC, editor.

-Any important instruction oroperati ngmanual
will have been discarded.

-Onqinal drawings will be destroyed in the pro
cess of copying them.

-Any wire, cut to length, will be too short.
-ldentical units tested under identical condi-

tions will not be identical in the field.
-Tbe availability of anycomponent is inversely

proportional to the need for that component.
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Whydoh s from 30 countries and all 50 states come to the Dayto .,
•

. ' = =.,
0$7.00 .: 5
o S5.00 .: S
o S20.00 '" 5
0$5.00 =5
0$3.00 ,,5
0 $5.00 " S

Total $ _

Quantity

=
= = 0 516.00'

G $40.00"

All information, including how to
become G'l exhibitor, flea market

vendor.forum speaker, and hou: to
obtain an ADA parking space is

available on our web site at
www.hamvention.org

Admission (valid aft 3 days)
Grand Banquet
Alternate Activities
Dine-A-Round, Friday
CityTour, f riday
SI'lop-A·Aound. sal\Jrday
Cooking Class. saturday
Make h and Take It. Saturday
Gardening Class, satuniay
Mary Kay Make-Over, Sal\Jrday

Credit Card Handling Charge

• 520.00 at door ' °545.00 at door, it available

Day ton
Ham vention is
something that
all hams should

experience!

REGISTRATIONADVANCE
FOR CHECK OR CREDIT CARD ORDERS:
Make checks payable 10: Dayton HAMVENTION
Enclose the arTlCllXll indicated in U.S. dollars. For ceot cere eoers. please
add S1.25tlicket harding charge.
A $25 seMce charge JriI be assessed on all returned checks.

Mail to: Dayton HamYenbon Box 1446
Dayton, OH ' 45401-1446

'"Fax 10: (937) 454-5655

Please typeor print your name and addresselear¥

After much thought, we wondered Why our can find new and
visitors return 10 the Dayton Hamventior r" used ham
year after year. So we asked them. Here's equipment,
what they told us. electrical parts,
Meet friends! The Dayton Hamvention is computers, tools,
the annual event for the ham radio operator. antique radios,
There is a certain "chemistry" with somany microscopes and
hams thaI just doesn't exist anywhere else. some really

strange stuff that you didn't even know you
The latest equipment! Major eeded

uf
n .

man aeturers introduce new products at
Hamvenlion. Try out the equipment. Talk to Listen to the Forum Speakers! We have
the reps! free Forums on virtually every topic, from
Shop at the VHFN HF to OX, SSTV/ATV, Packet,
Wortd's largest Three great AMSATISAREX, antennas. contesting and

days to exp lore much much more. Since our visitors haveHam radio,
electronics and everyth ing diverse interests, we try to have something
computer flea ham radio has for everyone.
market! Our Flea to offer! Visit the exhibits! With over 500 indoor
Market is so large it May 14, 15, 16, 1999 exhibit booths you can find anything from
is hard to imagine antennas and books to computers, electrical Need a brochure? Send us a-mail at
unless you have parts, meters, software, tools, wire and Info@hamvention.org or FAX us at
been here. With 2,638 outdoor spaces you weather instruments. You name it and 937-274-8369.

General Chairman Dick Miller. N8CBU • ASIt. Genera l Chairman Jim Graver. KB8PSO • WEB & Internet Access Compliments of EriNet

Sponsored by the Dayton Amateur Radio Association, Inc.
:>.-- -
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MontM Year
ExpiraMn Data; L~L~_

Event Dates : May 14 , 15, 16 , 1999

Name Call

Address

City

Daytime Phone (

E-mail Address

I

Slate Zip

Evening Phone ( )

PLEASE PRINT! THIS IS YO UR RETURN LABEL.



We Must Be Dreaming
A home-brew receiver proj ect!

Thomas K. Duncan
1107 Alta Vista Ave.
Huntsville AL 35801

"VtITi1h last summers hamfest peri ls of 40 mClcrs-QRPers and half-
season promising all sorts megawatt broadcasters sharing the same
of new occupants for the band certainly tests dynamic range. As

parts bin. I fe lt it was time to make an SWL, I wanted to recei ve both . A
room by cleaning out some of the pre- receiver that wo uld cover. say. 6.5 to
vious several years' good finds. Home- 7.5 MH z seemed like both a cha llcng-
brewi ng several HF receivers wi th ing project and a way to c lear space for
Gilbert ce ll fro nt ends taught me the this year 's hamfest-find-of-the-cenrury.
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Fig. I . Block diagram.

T he circuit

Fig. 1 is the block diagram. Overall
ga in requ irements were based on a
0.5 uv signal at the an tenna delivering
0.25 W into an 8 Q speake r. or 134 d B.
Originally. the intent was 10 li se
OH2GF"s synchronous detector for AM
(A Synchronous Detector for AM Trans
missions, Ju kka Vermasvuori OH2G F,

QST, July 1993). This requires 15 mV
inpu t into 50 Q . so 90 dB gain is re
quired before the detec tor. and 44 dB
in the de tector and audio sec tions . Ul
timate ly. difficulty obtaining the
NE604 or a suitable single-chip substi
tute in a standard DIP package Icd me
to use a diode detec tor for AM and
adapt OH2G F's product de tector for
CW and SS B.

The ci rcuit is dual -conversion to im
prove image rejection. Double hal
anced diode mixers are used to
generate the 10.637 M Hz first IF and
455 kHz second IF. Ceramic fi lters are
used be tween the first and second stages
of each IF train. The MMIC first stages
make up for mixer and fi lter losses, and
provide 50 n terminations for the mix
ers. The AGC<:omrolled second stages
provide the bulk of the gain.
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The first loca l osc illato r a nd BFO
are both varactor- tuned. The BFO tun
ing voltage range is determined by two
10k trimpors. with which my junk box
sti ll overflows. First local oscillator tun
ing vo ltage is developed through what
may seem to be a needlessly com plex
circuit. The bandspread control is a 10
tum pot with nice smooth action, beg
ging to be pressed into service, but at
100 n and 1/8 W, it cannot by itself sup
ply a wide enough voltage di fference to
tunc the varactors over the desired I
MHz range. An op amp is therefo re used
to mul tiply the difference between the
bandset and bandspread wiper vo ltages
to produce between 2 V and 5 V at its
output, correspo nding to between 17 pF
and 11 pF of tank capac itance, for a fre
quency range of 17.2 MHz to 18.2 MHz.
The buffe r am plifi e r adapted from a
circuit in Hayward and OeMaw (Solid
State Design for the Radio Amateur.
Wes Hayward W7ZOI and Doug DcMaw

W IFB ; firs t local oscillator adapted
from LO and BFO c ircuits for the 160
meter rece iver in Chapter 6) isolates
the osci llator and matches it to the 50
0. firs t mixer local oscillator port. L9
adjusts the match to pro vide 0 .5 V,m,
(+7 d Bm) injection.

T he seco nd local osci llator is a
Pierce circ uit using a read ily avai lable
inexpensive crystal. At 11.092 MHz 
455 kHz = 10.637 MHz, the firs t IF is
slightly off the usual 10.7 MHz, but
the band wid th of the first ceramic filter
eas ily accommodates 'this. Similarly, the
10 .7 MHz transformer has sufficient tun
ing range to adjust for a peak oscillator
output of around 0 .5 Vrm, into the second
mixer loca l oscillato r port.

AGC is developed by amplifying
second IF o utput through Q I and Q 2,
rectifying through 06 and 0 7 a nd Iil
tering the sig nal, and ampli fying the
resulting contro l signal through Q 3
(see 1993 ARRL Handbook for Radio

Amateurs; AGC derived from Chapter
12, Fig . 43). T he unity gain op amp
funct ions as an inverter and Ic vel
shifter, where the IF gain contro l sets
the quiescent AGC vo ltage at p in I of
U8 to between 4.5 and 6 V. As the sec
ond IF outp ut increase s, A Ge vo ltage
increases, reduci ng the ga in o f both
MC 1350s. AGC may be turned o n and
off by a push/pull switch mounted o n
the IF gain co ntrol , a llowing IF gain to
be adjusted man ua lly even whe n AGC
is used .

The o ther half o f U8 is an aud io
preamplifier used to boost the enve
lope detecto r o utput to something near
the o utput o f the prod uct de tector. U7
has a convers ion gain of around 15 dB ,
while the di ode detector has a loss of
around 7 dB . M ost full -carrier AM sig
na b in this receiver's range are broad
cas ters , so the 20 dB gai n o f the
preamplifier is q uite suffic ient Audi o
output is pro vided by U 1O, wh ich

l02 ~ - 'T6- "'""

• SBL-l
C<

•
I' I" I" I'

MCl 45812 'c,

I~~~-.oo l oct
:-..- : r------1

_l · ~:f-l~.-j ~~~2 ,~-~S ~-~
r; ua OC r '"

~:u ; . roo
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Fig. 2. Front end board schematic.
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Fig. 3. Oscillator board schematic .

C1RCl.E 254 ON READER SERVICE CARD

(~ MB-V-A NYE VIKING
31lW ANTINNA TUNER

Alignment

F ig.S has the first local oscillator and
tuning am pli fier, the seco nd local os 
ciliator, and the audio po wer ampli fier.
Each local oscillator sectio n is par·
tially sh ielded . The front end board
shown in Fig. 4 holds the remainder of
the circuit and has no overall shie ld ing.
Both hoards have a good deal of unused
space, but not so much thai they could be
easily combined onto one five-by-three
inch hoard. Most o f the coils are
shielded, so the circuit is we ll behaved
even with the oscillator shie lds removed.

A three-inch by f ive-and- three
e ighths-inch by six-inch box houses the
boards and controls. with enough room
left over for the power supply pcrfboard.
Alas , the power transformer would not
fi t inside , so it's mo unted o n the out
side of th e rear panel. A barrier str ip o n
the rear brings o ut the antenna, audio,
ground, and auxiliary power connections.

It is possib le to rough ly align the ra
d io by tuning the two IF transformers
" by car" until so me usab le signa l is

Constr uction

The circuit is laid o ut o nto two five
inch by th ree-i nch sing le-s ided PC
boards. The oscillator board shown in

gives another 26 dB gai n. The AM-CWI
SSB switch is a 4PDT push/pull unit
mounted on the BFO tuning control (just
like the AGC switch and IF gain con
trol), one section used to select AM or
CW/SS B, and the other to tum the BFO
on only in CW/SSB mode .

The power supply was added as an af
terthought-the original board set was
intended to be e xperimental and never
make it off the work bench. but it
worked well enough 10 justi fy a penna
nent power supply. 1bc fact that the junk
box had plenty of 6 V three-tenninal
regulators and zencrs. but no 12 V units.
accounts for the m ultiplicity of regula
tors. Those with di fferent parts on hand
may wi sh to rep lace U l 2 and the zencr
with a 78 12. Auxiliary power connections
allow operation off+12 V DC regulated. or
+15 10 +18 V unregulated. Total curre nt
required at +12 V is about 90 rnA .

Mtg. ~AmaIN BlQl:I kresY!Jl'5
Tuners,Telegraph keys. Fitters and more.
write lor a free catalog and dealer inlo.

WM. M. NYE COMPANY INC.
PO BOX t Sn, PRIEST RIVER 10 83856

(208) 448-1762
Fax (208) 448-1832

visit Ul lll hllpJ'-,skyport~l .hlm
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Fig. 4. (a) Front end board, (b) Parts layout f rom f oil side ,
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JAN-BOXED ELECTRON TUBES,......Md:

.CX300A EirnltC, $015. 6 1MiW GE, 519.95 101$1 75

.CX5OQOJ Eirnac:, 56SO. 63368 Celron, ... 530.

.032 Rl y1"-on, U6 U8 7360 ECG, $15,00
81 1A Cecron, 525.00 8295A Eirnac:, $3SO.00
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GRC ..t..... Nt; 30 Ibs Ih. NEW,5139.50

are then adj usted to give the desired
range (say, 1500 Hz) on either side of
455 kHz.

Attach the signal generator to the an
tenna tcnninals and insert a I mV 7
MHz signal, reducing s ignal level as
you proceed with alignment and over
all gain increases. You should be able
to find this signal with the handspread
and bandset controls. Attach both the
counter and voltmeter to the secondary
of TI. Rock the bandspread bac k and
forth and adjust TI for peak vol tage
ncar 455 kHz. Proceed backward to
ward the antenna, adjusting L6, L5,
L4, and L3 for peak signal. With the
exception of L5 , these arc c lements of
low-Q tuned ci rcu its . Adjustment
wi ll have very little effect and is not
c riti cal.

LI and L2 establish the shape of
the input filter. You may wi sh to
peak both coils to favor a parti cu la r
frequency, or adjust them so one peaks

found, and then adjusting L6, L5 , L4,
L3, LZ, and L1 for peak signal. A more
exact method follows, requiring a sig
nal generator covering 7 MHz, voltme
ter with RF probe or some other way
of measuring RF voltages up to 20
MHz, and frequency counter.

With bandset and bandspread con
trol s at center, the first local oscillator
center frequency should be sci to the
center of the tuning range, 17.7 MHz,
by adjusting LS's slug. L9 should then
be adjusted for maximum injection
into U I pin 8, which should be around
0.5 Vnn" Adjust T3 for maximum sec
ond local osci llator injection into U4
pin 8, again around 0.5 V""" BFO fre
quency is centered by setting the two
BFO range trimpots to their maximum
values, centering the BFO tunc con
trol , and adjusting L7 so the signal at
U7 pin 7 is at 455 kHz. The voltage at
the wiper of the BFO tunc control now
corresponds to 455 kHz. The trimpcts
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Fig. 5. (a ) Oscillator board. (b) Par ts layout from foil side .

Photo A. Receii -('/' shown with f requency counter and speaker. Note how the speaker,
which normally accompanies Illy Heathkit 58 -310 receiver, dwarfs both the radio and
frequen cy counter.
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below the cente r of the tuning range,
and one above center, giving a flatter
response.

Antenna

My unit was fi rst tested on Field

Day. so there were plenty of signals to
practice with. Even with plenty of sig
nals (and don 't forget, lots of atmo
spheric noise) , a short length of wire
on the antenna will not suffice. At 16
feet of elevation, I have a dipole cut

for 6.5 MHz, and a 75-foot random
wire. Both these antennas, plus a cold
wate r pipe ground, worked well.

Operation

The bandset control can tunc AM
signals by itself if you have patience,
hut then that's what the bandsprcad
contro l is for. I have my bandsprcad
span trimpot adjusted to give about 80
kf-lz/revoluuon, whi ch is fine for AM .
Decrease bundspread span resistance,
gi ving a smaller tuning range, if you
concentrate on CW and SSB, When
the BFa is on , set the BFa tune pot to
center and locate the signal, then ad
jus t for the desired sideband and audio
quality.

I generally set audio gain to about
one-third, turn on AGC, and usc the IF
gain control (which functions even
with AGC on) to adjust overall ga in.
The AGC responds 10 severe atmo
spheric noise in an annoying way, so in
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Parts List

D1 , D2 MV209 29 pF varaetor

D3,04 MVAM1 08 500 pF
varactor

D5 1N34A german ium diode

D6,D7 1N9 14 sil icon diode

FL1 10.7 MHz ceramic filter,
230 kHz bandwidth

FL2 455 kHz ceramic fitter

L1 . L2, L8 1.5 J.1H slug tuned

L3 2.2 J.1H slug tuned

L4 15 J.1H slug tuned

L5 8.2 pH slug tuned

L6 120 J.1 H slug tuned

L7 150 j.lH slug tuned

L9 1.8 J.1 H slug tuned

T1 455 kHz IF transformer

T2 13 trifilar twisted turns on
FT·37·77 core

T3 10.7 MHz IF transfonner

U2.U5 MAR·1 MMIC wideband
amplifie r

U1, U4 SBL· 1 double balanced
mixer

U3, U6 MC135D RF/ IF amplifier

U7 NE602A mixer/oscillator

UB,U9 LM1458 dual op amp

Ul0 LM386 audio amplifier

U11 78L62 low power +6 V
regulator

U12 7806 +6 V regulator

~lodifications

that case I tum it off. There is plenty of
overall gain. and enough audio to drive
a speaker quite nice ly.

If you adhere to my "use the junk
box" rule. you may wish to change the
circuit to match your ow n hoard o f
parts . T he first local oscillator. for ex
ample. could use a nice vernier-driven
variable capac itor in lieu of the

Table 1. Parts list.



first couple of minutes , but very solid
thereafter.

Thcre is enough space on the front
end board to accommodate all of
OH2GF 's demodulator. The biggest
component, T 2, is a lready there. The
SWL in particular should read
OH2GF 's article cited above before
going ahead with the whole ci rcu it or
an AM-only version. Don't plag iarize
my excuse about not being able to find
an NE604 t

L3, U tCl , and L6 are impedance
matching components. The circuit has
sufficient gain that these components
can probably be eliminated entirely.
The n-section filter using 1.9 should
not be removed , though: V I and U4
like to see 50 Q at each port. Speaking
of filte rs, replacing the front end filte r
wi th one cente red on 28.4 MHz would
allow the low end of 10 meters to be
tuned, with the first local oscillator
used as is, but tuning on the low side.
A sing le-stage RF amplifier migh t be
nee ded to ge t the noi se figure to a
reasonable level .

There is only one second IF band
width: 6 kHz, detcnnined by FL2. This
is fine for AM, but a little wide for
SSB and very wide for CWo An audio
bandpass filt er could be built from an
other op amp, and U9 has a spare sec
tion that cou ld be used for this
purpose. fa

Ph oto D. Front view.

Photo C. Inside view sho wing stacked PC
boards and power supply perjboard.

FT-920

T E L 212-925-7000
FAX 212-925-7001

CIRCLE 41 on READER SERVICE CARD

Only $24.97 - I year
$44 .97 - 2 years
$65.00 - 3 years"

"best buy (54% off cove r price! )

Call 800-274-7373

Subscriptions
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Photo Be Inside view. Large toroid is n .
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varactors, thereby entirely e liminating
U9 and the bandset control. The same
is true for the BFO. Both these modi
fications wou ld improve frequency
stabili ty, which is a little wild for the

BUSINESS, HAM · GOVERNMENT ·
M ARIKE· AVIATION· SHORTWAVE
RECEIVERS· CELLULAR · PAGERS·
SCAKNERS · UHF · VHF · TRUNKING
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Shipping & handling S3.50.
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Protective carrying case for your HT.
Tough, washable neoprene and nylon.
Neoprene is tough stuff that absorbs
shock like no leather case ever could !

The Pouch

•
When you order, you will receive

iif1i a C{).RQM that is tess than 1
week old! Clearly, the most
comprehensive and current
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Number 17 <H1 your "Hdb"c~ cerd

LM- and BC-221
Frequency Multiplier

Generate detectable signals lip 10 1000 MHz.

Hugh Wells W6WTU
1411 18th Street

Manhattan Beach CA 90266-4025

H
ams have the advantaec and
privilege of bei ng al1lttu de 
sign. build , te st. and o perate

eq uipme nt in the ham bands; these
pri vileges come wi th the passing of the
ham lice nse examination. T he ham li
ce nse is ,I "license to learn ," and pro
vides the incentive to get involved
with electronic equipme nt and c ircuits.
A large abundance of equipment has
been developed over the years since
the 1930s, wi th a large portion of it
buill for World War II. Out of that
eq uipment inventory. and of specifi c
interest to hams. are the LM- and BC
221 frequency meters .

These measurement instruments have
been superseded by counters and
phase -locked loop signal generators,
but the use fu lness of the old freque ncy
meier sti ll abounds. LM- and BC ·221
frequency meters are showing up at
swap mee ts fo r di rt cheap prices, mak
ing them readil y ava ilable for the ex
perimen ter and his applications. The
LM- and 8C-221 arc really precision
measuring instruments that had an
orig ina l frequency measuremen t acc u
racy of 0.0 1%-some may still he that
good today. Witho ut attenti on over the
years their accuracy may have de
graded some. hUI the usefulness of the

instruments has no t. These instruments
retain the ir short- te rm stabilitv and
also have a long -term sta bi lity e xceed
ing that of most of the currently a vail
able se lf-e xc ited signa l so urces. My
point is that each o f these instruments
sho uld be g iven a second c hance as a
viable piece of test equipme nt.

Ham ingenuity is requi red to find
new uses a nd app lications fo r desir
able eq uipment. O ne such applicatio n
for o ld freque ncy meters is to lise them
as stable freq ue ncy so urces capable of
ge nerating signa ls up to at least 450
"tHz. with some de tectable signa l up
to I000 "1Hz. The funda me nta l tuni ng
ranges for these two ins truments are
typ ically 125- 250 kHz and 2---l .\ IHz
in two bands. In its origi nal cond ition.
the frequency meter provided suitable
harmonics up ( 0 at least 20 ~tHl from
the 2-4 MHz band. To uti lize the 2-4
MHz range for usc in the VHF and
UH F region. it is necessary to build a
freq uency mu ltipli er capable of pro
vid ing some usable ene rgy at har
monic multip les up to at least 250
times (333 times for IO{)O M Hz) the
fundamental freq uency.

T here are many designs and tech
niques available for frequenc y multi 
p lication appl ications: the duty of the

ex perimenter is 10 find a beuer so lu
tion to the problem to meet his requ ire
ments, As the saying goes, ..the design
is ne ver fi nished until the last c xpcri
mc ntcr is dead: ' a nd that's true for the
frequenc y mu ltiplier c ircuit presented
here . Electronic circuits are prcscnta
tions o f ideas fo r project so lut ions .
and for this project as well as others.
experimen ters arc encouraged to usc.
modify, and cha nge the circuit a" deemed
necessary to meet the ir application
needs.

The circuit

The objective of the frequency mul
tip lier circuit is 10 increase both the
signal amplitude and the harmonic
conte nt of the output sig na l such that
the signal can be detected well up into
the UH F range . Some of the available
freq uency multiplier circuit designs
and other solutions are e laborate and
complex, and may usc parts no t readily
available to the experimenter. T here
fo re . a simple and repeatable design
was soug ht, one whic h used older
a vai lable parts that would hi: easy to
asse mble .

That objective was met and is sho wn
in Fig. I . where the parts are an
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BIOELECTRIFIER -vcc
8-12V O.Q1IJF 7805 10 IJF lOV

PLANT GROWTH STIMULATOR I 0
,~ C

• COMPACT SIZE, 45" X 2.25" X 1"

• ADJUSTABLE OUTPUT UP TO
25 VOLTS

~ 10K

O·01 IJF

• STAINLESS STEEL ELECTRODES

• WIRED AND TESTED

FOR MORE INFORMATION

SEND SASE TO:
Fig. 1. Frequency multiplier circuit that extends the LM- or BC-221 frequency output up
into the UHF range.

CI RCLE 7KON READER SERVICt: CARD

CIRCLE 241 ON REAOER SERVICE CARP

HAMSURE

COAX

o

RFQUTPUT
TERMINAL

- ~~- -;;

PANEL

Fig. 3 shows the signal waveforms
obta ined at three points within the cir
cuit; it may be used as a guide in
building the frequency multiplier.
Waveform A is nearly a sine wave at
the drain terminal of the MPFI 02. The
2N2222 reshapes the waveform to a
near pulse as shown in B. As expected

T he resistor connected from the 74 107
pin 12 to ground deserves spec ial at
tention . It is necessary to select a va lue
for thi s resi stor which a llows the clock
signal to swing sufficiently above and
below the "maybe" region, because the
resistor establishes the DC reference
level for the chip input. A 1 k resistor
satisfied the requirement for the proto
type circuit but may need to be adjusted
slightly to accommodate a different
74107 or one of its substitutes.

Fig. 2. Coax attachment. Small hole
drilled for self-rapping screw which is
used to ground the coax shield.

Circuit waveforms

MPF I02 JFET, 2N2222 transistor,
74107 J-K flip-flop, and 7805 (LM340
5) voltage regulator. A CMOS 4027 was
tried as an alternate for the 74107, but
it failed to toggle for whatever reason.
The purpose of trying the 4027 was to
take ad vantage of the higher VCC
voltage tolerance. Also, se lecting the
74107 part required the use of the five
volt regulator. Should a 74107 part not
be available , the following parts may
be cons idered for substitution: 7473,
74LS78, 74276, 74376. aod 74F112
(the 54XX series should also work sat
isfactorily in this application). In any
case , only one section of the chip is
used for the multiplier. The remaining
input pins must be grounded while the
outputs are allowed to float .

An FET is used as an input stage to
accommodate the high output imped
ance of the frequency meter. Because
of the high impedance , a flexible
shielded cable, such as coax, should be
used to reduce extraneous signal
pickup. Any length less than about
four feet is suggested in order to keep
down the capacitive load on the fre
quency meter 's output circuit. Attach
ment to the meter is accompli shed by
drilling a small hole in the case near
the RF terminal for a small self-tap
ping screw, which is used for holding a
solder lug as shown in Fig, 2. The FET
and transistor stages provide suffic ient
signal amplitude, though marginal, to
toggle the clock input of the 74107.

INSURANCE
for

E-Mail :hamsurewamerttech.net
www.amel"itech.net/usel"s/hamsure/

hamsure.html

800-988-7702
Available only in 48 contiguous US states

Discount for AARA members.

AMATEURS
Insure all your radio and

computer equipment
(except towe rs and antenna).

SEAGON COMPA NY

5541 OAKVI LLE CENTER

SU ITE 215

ST. LOUI S, MO 63129

LOW PROFILE ANTENNAS
THA T REALLY WORK!

"Work the World Without Working Up the Neighborhood"
7

~SOTRON
BILAL COMPANY

•
Call for aFREECatalog'@l

719/687-0650(VISA] 137 Manchester Dr.
Florissant, CO 80816

www.catalogdty.rom/viewrover.ifm?vid=J800/5
CIRCLE 42 ON READER SERVICE Cll.RO

•
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Continued on page 20

amplitude profi le. The measurements
were made using a 3 MHz signal from
the frequency meter and the amplitude
was measured at the indicated frequen
cies. At 450 MHz (1501.h harmonic). the
signal was detected at a level of 0 .1 J.I.V.
At 300 MHz, the signal rose to 0.3 mY.
Judging from the test data. the fre 
quency meter and multipl ier com bina
tion is usable as a signal source up into
the 450 MHz band (although marginal
above 450). A signal was de tec ted as
high as 1()(X) MHz (333rd harmoni c),
but the amplitude may be use ful de
pending upon the sensitivity of the re
ceiver. No attempt was made to
determi ne if a signa l could be detected
above 1000 MHz., but it is reasoned
that some de tec table signal is likely.
The length of the coa x. between the
multiplier and receiver greatly affected
the detectable signal level, with short
cable lengths being preferred. For
measurement results shown in Fig....
the coax. was six. feet of RG-58.

While monitoring at 450 MHz., the
source frequency was manually swept
from 2 to 4 MHz to determine which
frequency might produce the highest
amplitude. I found that frequencies in
the range of 3.4 to 3.8 MHz produced a
higher amplitude , approaching 10 J.l.Y.
The amplitude vari ance shown in the
curve is a function of the distortion in
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.'"
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FREQUENCY - MHZ

and desired. the waveform at C is
nearly a square wave. A pure square
wave would contain only odd har
monic energy of the fundamental. But
sufficient di stortion is present in the
outpu t of the 74 107 to provide energy
at both odd and even harmonics of the
fundamenta l.

To understand the signal output
characteristics, signal levels at various
frequencies were measured. A curve
was drawn between the points, as
shown in Fig. 4 , to show a ge nera l

Fig. 3. Wm'ej(mns obtained at points A, B.
and C as indicated in Fig. 1. VO/lage l 'af·

ees are approximate .

Fig. 4. Typical signal amplitude vs.frequency,
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THOMAS MILLER, WA8YKN
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Voi« /'AX (1~1 $fI2-3~ Ulo m U. ln focom .com 10 jlF 16 V radial cap
Jameco #94211,
Hoeteu #15-853

MPF 102 JFET transistor
Jameco #26403•
NTE213

2N2222 NPN transistor
Jameco #28628. 1#38236
NTE123A

LM340-5 5 V regulator
Jameco #51 262 ,
Hostelt #7805

74107 JK flip-flop
Jameco #49234.
Hosfelt #74LS107

Parts List

100 k 1/4 W resistor
Jameco #29997

1 k 1/4 W resistor
Jameco #29663

330 1/4 W resistor
Jameco #30867

10k 114 W resistor
Jameco #299 11

470 114 W resistor
Jameco #311 65

150 114 W resistor
Jameco #30162

0.01 jlF disc cap 50-100 V
Jameco #15229,
Hosfelt #15-888

0 1

R1

R2,RS

R3

R4,R5

RS

R7

02

U1

U2

C1, C2,
C3, C4,
C5. C6.
C7, C9

CS

Table I. Pam list .

over the years. I suggest that you sal
vage these instruments from their rest
ing places on du sty shelves and the
chopping blocks at swap meets.

Build the frequency multiplier cir
cuit and bring your instrument hack
to life as an accurate and stable signal
source capa ble of generating s igna ls
as high up as 1000 M Hz. As indi
cated by this expe rimental proj ect,
everything is simple and non-com
plex. yet the project achieves reason
able results in terms of frequency
multiplication .

Don 't be afraid to change and/or
modify the circui t in any way you
like . The fun of a project is to experi
ment with different values . parts, and
concept') to achieve a useful resu lt. fa

The LM- and BC-22 1 frequency
me ters were built as quality and pre
ci sion measuring instruments . That
quality has probably been retained

Conclus ion

Construction of the multipli er circu it
is simp le and noncriti cal. Common
parts were selected for the projec t;
they may be mounted using any desir
able method-from the "dead bug"
style to a printed ci rcuit hoard.

The resistors used in the project may
be from 1/8 to 1/2 W, but the board
layout I used (not shown; you can eas
ily make your o wn) accommodated
1/4 W ones. All of the coupling and
bypass capacitors, except e8. were
0.01 u f disc ceramics. But any value
from 0.005 J.1 F to 0.1 J.1F is satisfactory
and may be used in any combination
of availability.

Construction

LM- and BC-221
Frequency Multiplier
continued from page 19

the 74 10Ts ou tput waveform as we ll
as the harmonic number.

Different chips might exhibit a dif
ferent set of energy leve ls at the indi
cated harmonic, but the general profile
would be expected to remain. Should a
spectrum analyzer be used to view the
output of the multiplier, it wou ld dis
play a comb of signals. each separated
by the frequency of the source. The
amplitude of the comb display would
follow the curves shown in Fig ... .

No attempt was made to include a
resonator at the desired output fre
quency. However, the addition of a
resonator would improve the ampli
tude of the signal present at the fre
quency of resonance , Conceivably, the
usc of a resona tor following the multi
pli er might create usable signals in the
900- 1296 MHz bands . An experime nt
to prove the validity of the scheme is
warranted. A suitab le resonator could
be made using a strip line, cavity, or
coil and capacitor. The highcr-Q
stripline and cavity are recommended
to better the chances of success.

GET
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•.-.'
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Number 2 1 on your FHdtMck card

The Ultra-Simple 20
The simplest solution to any problem is the best .. .

Richard Q, Marris G2BZQ
35 Kingswood House

Farnham Road
Slough SL2 lOA

England

Contin ued on page 22

The simple design is show n in Fi~.

1. It consists of 23 feet of wire . sup
ported hy nylon fishing line . which
also acts as e nd insulation. A se ries
va ria ble capacitor ( V C ) is used to tunc
out the reactance. The varia ble used
was a 60 pF. though 100 pF could he
used. This vari able should he a good
qua lity sma ll transmitt ing type , though
a wide-spaced. well-insulated. rccci v
ing type could be used up to about 20
watts. As it is at a high voltage poi nt. it
should he e nclosed in a sma ll plastic

~ 23'0" INSULATED WIRE --I /
FISHING LINE

SUPPORT

---------'T---------------....·---------

fccdlinc im pedance . Bu t. as the length
a nd impeda nce ha ve inc reased , so
has the induct ive reactance , which
will ha ve to he reduced with a series
capaci tor.

As the antenna was designed for 20
mete r CW operat ion , it was initially
cut so that it happily covered from
14-.000 kHz to we ll over 14. 100 kHz.
The outpu t impeda nce of the trans
m itters tha t have bee n used with this
antenna was 75 oh ms, The usual trans
mi t power has been up to about 10 to
25 watts. though 100 wat ts " 'as used in
Minnesota in the 1970s.

A
nd they don't come much sim
pie r than thi s 20-meter hand
transmitt ing ante nna. It has

been used. off and on. fo r 20 mete r
CW activitie s ove r the last 30 years
or more. start ing at a time when OCCLl 

pntiona l ac tiv ities necessitated qu ite
frequent mo ves of QTH. One of those
moves meant be ing located in M inne
sota for severa l years. in the 1970s.

The a nte nna can he used indoors or

in a very restricted space outdoors. It
can also he put up in a hote l room.
used portable. on vacation. or as an ex
tra "occasiona l" antenna. The design is
low cost- the ante nna needs a hare

minimum of parts: just some wi re.
some fishing line and a good variable
capacito r.

The base impedance o f a )J4 vertical
antenna wire is usually between 20 and
30 ohms. de pe nding on the grounding Vc = 60 pF VARIABLE
system- not 50 ohms, as is ofte n as-

sumcd. For 50 ohms it will require Z = 75 n COAXIAL LINE
some kind of matching de vice . How
ever. if the antenna is lengthened to A13,
men the impedance wi ll have inc reased
to 75 ohms. which is a common Fig. L, 20-merer alllellna .

Simpl ici ty ilself

73 Amateur Radio Today . February 1999 21



6'0" 18" LEAD OUT

/
I 1I/!flIIlIlIUIIII/lmmnmtl/tlmmUlnU/Uml ~
<, L /
5/8" DOWEL TAPE

Fig. 2. Optional "artificial" ground. Wire windings are lUll[ all inch apart 011 the dowel.

The Ultra-Simple 20 Fig. 1, the ante nna length of 23 fee t
continued Jrom page 21 represents )J3 al 14,030 kH z. Th is

box. for safety and dust protect ion , and
frequency was selected from cxpcri-
cncc , on the basis that though the clec-

fitted with a short insulated shaft.
trica l length might change somewhat

A good ground is essentia l. a nd the
(if the antenna was bent somewhat or

ground lead should he as short as pes-
erec ted hori zonta lly or sloping), u

sible. Using. say, a 12-foot length of
cou ld still he used in the CW spec-

wire to a water pipe could introduce all
trum . 14 .000-14,100 kHz or more .

kinds of problems. as it wo uld he over
Past ex perie nce shows that this has

1J8 long at 14 MHz!
held good. in various insta llations. in

Quick and slick various places .
Fig . 1 is an in-room layout, with the

In th e typi ca l insta llation sho wn in antenna runn ing diago nally across the

ARTIFICIAL
- GROUND-,

/J '
,

,,
D ANTENNAI I -- -- ------,,

, " Vc IN BOX,, , -
(a) TOP VIEW

ANTENNA----------- -- --------
ARTIFICIAL
GROUND

/
0 Vc IN BOX

COAXIAL»> ~
FEEDLILNE

TXlRX

(b) SIDE VIEW

Fig. 3. Orientation ofartificial ground,
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room. The far end is supported by
monofi lament fis hing line. The other
end drops down for (typically) four
feet, to the varia ble capacitor (VC ) and
transmitter. T he ang le of the bend
should be muc h more than 90°. and
supported wi th fi shing line. as shown.
A 90° bend should he avoided.

The transm itter e nd of the antenna
goes to a good-quali ty var iable capaci
tor. which should he mounted in a
plastic box. An insulated shaft. \vith
coupler. should be between VC and
control knob.

T he coaxia l socket is al so moun ted
in this box. an d the outer conduc tor
should he connected 10 a good ground,
wi th a short lead (m ore on this
lutcr) .

The suggested antenna wire is 20
gauge stranded PVC-covered. If the
antenna is erected outdoors. this wi re
shou ld he exami ned every few months,
as extremes o f temperat ure may cause
the PVC coveri ng 10 deteriorate. Also.
strong braided fi shing line should be
used to comhat winds an d storms.

G roundin g alternatives

The ground connection lead sho uld
be as short as possib le . a nd certain ly
not exceeding four or fi ve fee t. It can
be taken to a conve nie nt metal wate r
pipe, if thi s exi st s . But make certain
tha i the pipe is at ground potentia l!

An alternati ve ground used has been
a )J4-wavc wire dropped out of a win
dow. when required. with VC (in box)
mounted just inside the bottom edge of
the window frame.

Another success ful ground was a
metal frame window about 16 feet
wide . T he VC box was mo unted on
the wall, near a top comer of the win
dow fra me . and a six- inch lead clipped
to the me tal frame. The coax ial
fee dline dropped down to the transmit
ter, whic h was located d irec tly be low
on a tabl e . T he antenna ran d iago
na lly across the room. T he same
se tup a lso wo rke d we ll with a n an
tenna outdoo rs in a ve ry confi ned
space.

You ean see tha t the ground ing
technique used will depend on the
prevai ling c irc ums ta nces , and may
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occurring. Readjust VC to eliminate if
needed. Recheck again at 14,000 and
14,1 00 kHz, and gradually move up
the band to find the maximum usable
frequency. If a portable TV is avail
able, then place it under, or near, the
antenna, as a simple practical TVI
check.

If TVI should occur, (I ) check and
experiment with the ground system
and (2) ensure that the antenna is clear
of house wiring, which may be hidden.
On one occasion when used with a 50
ohm transmitter, an existing "T" ATU
was inserted into the coaxial line, as a
simple quick means of matching the
50-ohm transmitter to the 75-ohm an
tenna. This also proved to be a most
effective eliminator of TVL

The basic concept is very simple. No
doubt individual experimenters can
produce variations to suit particular
circumstances . Quickly assembled and
erected nearly anywhere, the simple
design lends itself to very confined
space situations- and to almost any
ham's needs! 51

require some indiv idual initiati ve
and experimentation.

An "artfflcial" ground

I personally consider this antenna to
be a low-power device, using up to 25
watt". No doubt it could he upgraded
by individual operators using a more
robust higher-voltage variable capaci
tor (VC) and ceramic insulators to re
place the fishing line technique.
However, with 15 walls low power
CW, it has been found to be quite ad
equate. It has not been used higher up
the band with SSB, and possibly this
would mean a small amount of an
tenna length pruning. The antenna
should be connected to the rig with
75-ohm coaxial feedline via a low
pass filte r.

First. tunc the receiver to 14,030 kHz
and rotate VC for maximum signal.
Recheck at 14,000 and 14,1 00 kHz
the VC should not need retuning.

Again, at 14,030 kHz, feed low
transmit power into the antenna, and
slightly rotate VC (if required) for
maximum radiated signal on a nearby
field strength meter. A check should be
made that harmonic radiation is not

It's a personal choice

A popular "artificial ground" is
shown in Fig. 2. It consists of 36 feet
of Za-gauge stranded PVC-covered
wire, wound on a S/8- inch diameter
wood dowel, or plastic tube. The wire
turns should be spaced half an inch
apart. The wire is extended by a fur
ther 18 inches to form a connecting
lead.

The artificial ground has been par
ticularly successful, and used at sev
eral QTHs. With a little practice it is
easy to set up.

Fig. 3b shows this "ground" erected
behind, and in line with, the antenna.
Indoors, it should be mounted well
clear of walls (hidden house wiring
and pipes) and at least 30 inches above
floor level. Top view (Fig. 3a) shows it
in line with the antenna. However, it
can be oriented up to 900 either way, to
obtain the best loading, and to neutral
ize the effects of surrounding objects-
hidden or otherwise. 1-----------------'



The Franklin VFO
A nifty chill-chasing project f or the serious home-brewer.

J . Frank Brumbaugh W4U C
P.O. Box 3C

c/o Defendin
Salinas PR 00751 ·003C

T
he Frankli n oscillator circuit
makes a terri fic frequency con
trol for ham transceivers. trans

ruiners and receivers. It is inherently
stable because only the tuning lank cir
cuit contro ls the oscillating frequency.
Bund-swi tchiug is very simple because
the LlC circuit is in parallel. \·..ith one
end grounded.

The Franklin oscillator is uni que in
that the capacitors and resistors in the
osci llator circui t arc nor frequency-de
termining components. The values of
the internal NPO capaci tors remain the
same without regard to the frequency
bei ng generated-c-it's a truly universal
VFO circuit.

Al thoug h lhi .. osc illator requires us
ing two JFET transistors , the actua l
osci llator contains only four XPO cu
pac itors and four resistors . which rc
main the same regardless of frequency.
There are no critical pans. no tapped
coils. and no capacitive vo ltage di viders
to provide feedback .

The tuning capacitor and its pa ra lle l
inducta nce . plus a ny nece ssa ry paddcr
and tri mme r capac itors. must be of the
highest qual ity because they are the
only frequency-determining components,
Tbey al so contribute to the inherent
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stabi lity. The mai n luni ng capaci tor
should have a ceramic frame. he
double-bearing. and have plated. so l
dered-in hrass plates. As it is re lative ly
large . its thermal inertia adds greatly to
the frequency sta bil ity.

Any variable capacitors used as

trimmers or padders should pre ferabl y
be a ir-dielectric type. although ce
ramie i'PO trimme rs a rc almost as
good. O f course . fi xed padding capaci
tors must he l':PO ceram ic-di sc types
of the largest d iame ter you can find .
Because the capaci tors are heated by
the RF current flowing th rough them.
the tota l amount of padding sho uld be
di vided among several smaller-va lue
capac ito rs. and the large-diameter ones
can provide additiona l area and keep
RF heati ng-induced instability mini
rnal . Th is is not the place to usc tiny
monolithic COG type capacitors!

The coil used is equally important .
T he best would he a so lid ly-mounted
air-wound coil such as the 3 &W
Miniductor" series. but you may he
unable to lind them (hamfests and
swap meets arc a possib le source). AI·
most as good is a coi l wound on a hol 
10 \\' ceramic form of a diameter which
al lovvs close to a I : I ratio (diameter to

length ) fo r the needed inductance. Thi s
will provide the highest "Q." There
must he no slug in the coi l fo rm .

Most of us hard-core home-brewers
will end up wi ndi ng our coils on iron
po wder toroid cores . The Amidon"
Mix-7 is a good choice . T he T6S-7 has

an AL of 50. and Mi x-7 has a te mpera
ture coe ffici ent o f 30 ppm/DC. the most
stable mix available today. The T50-7
has an AL of 4 3 if a sma lle r core is de
sired. However. the larger T 68-7 core
has a greater thermal inertia. a nd aids
long-term stability,

The JFETs you choose should he 01
high quality. though they don't need to
be expensive. Although MPF I02s wi ll
generally osc illate in this c irc uit. they
are no t recommended. Among the
recomme nded J FETs are 21'\44 16.
2N54R6. U31O. 130R. 1309 and 1310.
Other J FETs with a transconductance
of 4000 or more will also be suitable iJ
they have a maxim um frequenc y rat
ing of 300 Ml-lz or higher. The ( \\.'0

JFETs (Q I and Q 2) in the actual osci l
lator must he the same type numbe r
hut they don ' t have to be perfectly

matched.
As in a ny VFO. the oscillator must

be iso lated from the load. Normally.
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The schematic diagram of the
Franklin VFO is shown in F ig . 1. The
components and values specified pro
vide a stable range of 5.0 to 5.5 MHz,
perhaps the most widely used VFO
frequency. Changing the oscillator to
cover other frequency ranges is di s
cussed later in this article.

Operation of the oscillator, Q I and
Q2, and associated components is un
usual-I don 't know of any other VFO
circuit like it. The four resistors, R I
through R4, establish operating condi
tions and the oscillator and source fol
lower are powered with a regulated +9
V supplied by VI. The tank circuit
(Cll and Ll , and the para llel con
nected trimmer and padder capac itors,
C 12 through C 16) is very lightly
coupled to the oscillator at the junction
of C I and C2, which arc very small ca
pacitors. This essentially isolates the
frequency-determining components
from the oscillator and prevents load
ing the tank circuit, maintaining circuit
"Q." CI and C2 , in conjunction with
C3, cross-connect Q I and Q2 simi larly
to connections used in an astable
multivibrator. Thus, the Franklin osci l
lator is foolproof-it has to oscillate !

When power is applied, the slightly
different transistor characteristics cause
a tiny difference in current n ow through
the drain resistors, and this starts oscilla
tion, which is maintained by the cross
connections of CI , C2, and C3, with
frequency being controlled solely by the
components connected between the
junction of C I and C2, and gro und.

RF from the drain of Q2 is fed
through C4 to the gate of source fo l
lower Q3. Output from Q3 is taken
across RFCI and fed through C7 to the
base of Q4, an NP N bipolar Class A
amplifier, which amplifies the RF and
provides it through C IO to the follow
ing circuit being driven by the VFO
normally a transceiver, transmitter or
receiver.

Here 's what it looks like

Con tinued on page 26

this requires another WET as a source
follower, followed by a bipolar NPN
Class A amplifier.



Here's how to use it
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Fig . J. Franklin VFO schematic diagram,

30 pF NPO disc
ceramic , largest
diam. available

2N4416,2N5486.
U310, J308, J309
orJ310 (see text;
0 1. 02 must be
same type)

NPN 2N2222,
2N44oo, 2N4401 or
equivalent

1 k5% 1/4W

1 meg 5% 1/4 W

100n 5% 1/4 W

15 k 5% 1/4 W

5.6 k 5% 1/4 W

390 ~H (100 to
1Qoo ~H suitable)

78L09 voltage
regulator

1N914, 1N4148
or equivalent

T68-7, 35T #24 or
#26 enamel wire

33 pF NPO disc
ceramic. largest
diam. available

100 pF COG
monolithic

0 .1 !1F monolithic

56 pF NPO or COG

50 pF air dielectric.
double-bearing (see
text)

50 pF air dielectric
or NPQ ceramic
trimmer

Parts Lis t

10, 12 or 15 pF
COG or NPO. Must
be same value .

Ul

CS, CG, C8, C9

C7, Cl0

Cll

D1 , D2

C13

C12

01 , 02,03

Rl , R4

R2, R3, RS

R6,R9

R7

R8

RFC I . RFC2

C 14, C1S, C1 6

C3,C4

cr. C2

11

04

Tahir I . Parts list .

Normally, adjus ting e12 will ce nte r
the frequency range of the VFO to
cover the desired span. However. be
cause of unavoidable stray capaci ties
and component tolerances. incl uding
the winding of L I and the core proper
ties. it may be necessary 10 shift the
tuning range up or down a small

1IfC' "
C1U1PUT

+---1'( )
~l~

R7

UI

n

of both capacitors should he connected
to the ground plane with bare wire as
we ll. Capacitors C 13 through C 16 can
he connected with short leads al:TOSS

CI I or CI 2 cr both.
Because CI I tunes fro m 5.0 to 5.5

;\I Hz in 180 degrees of rotation. usc a
vernier mechanism to sloe..· the tuning
rate when using the VfO. They' re of
ten difficu lt to locate. and ge ne rally
costly when you do fi nd them . As Ibis
IS writte n, Jackson Brothers' hall
drives . 7: 1 and 10 : 1. arc available
from Dan 's Small Parts and Kits . Box
3634. Missoula MT 59806-3634.
$ 13.50 and $15 .00 respective ly.

Similar vernier mechanisms may he
sa lvaged from old Eico. Knight and.
Heathkit test eq uipme nt. Na tional Ra
dio "Velvet Vernier" mechanisms. al
though about two inches in diame ter.
can he sa lvaged fro m \Vorld War II·
vintaee mili tarv radio tunine uni ts- . -
used with the BC- 19 1 and BC-375 ru-
dio sets. These units tune vel)'
smoothly. but about the only places to

find them nowadays is in old- timers'
deep junk boxes.

There are also Japanese vernier di·
als. in two small diameters. which a re
available from a few mail -order deal
ers. These are not as smooth tuni ng as
the Jackson Brothers ' or Velve t Vernier
mechanisms. Cost will probably be
under S15.00.

"RI 1"
t-- ;:+----e

C3_ -+--rl-

Mechanica l stabili ty is of the utmost
importance for all components. The
VFO should he construc ted In a
shie lded enc losure. e ither aluminum or
one made from double-sided printed
circuit hoard materia l with soldered
scams. The uuun tuning capac itor
should he mourned through the fro nt
of the enclos ure. An access hole must
be drilled for tuni ng access to trimmer
C 12 so it call he adjusted from outside
the enclosure . However. if an air-di
elect ric capacitor is insta lled at C 12. it
will moun t through the top or side of
the enclosure as well.

Although a sing fc-s idcd glass epoxy
pri nted circuit board could he e tched
and drilled for the VFO circuit. goi ng
"dead hug" style with point-to-point
construction is often better. with short
leads. and the transi..to rs and U ep
oxi ed in place. All ground connections
are made directly to the ground plane.
Because tiny monolithic COG capaci
tors arc speci fied for C I through C..+.
little space is needed. Besides. the cir
cuit will he completely hidden inside
the enclosure and no one will see the
"ugly" construction.

Use solid hare wire for the connec
tions between C II and C 12. and from
C I I to the junction ofC I and C2. Rotors
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The Frankl in VFO
contilluedJrom page 25

Here's how to build it
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Available in 2 sizes , in an elegant brushed
aluminum or solid teak frame. Teamed with
our famous ULTIMETER* Weather Station,
The Weather Pictu re System provides plenty of
data to satisfy the most dedicated weather buff.
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quite impressed at their inherent stabil
ity, even though in most cases I built
them from odds and ends out of the
junk box. Though I' ve never learned
the Franklin oscillator 's provenance, I
can ' t unde rstand why such a simp le,
stable ci rcuit hasn' t had more ex po
sure in the ham literature. Perhaps thi s
article will give it a well-deserved
boost. fa

amount. Adding or removing a turn or
two from Ll and readjusting C 12 is
the easiest way to manage this. The
tuning range may also be a bit short or
a hit long, in which case more or less
NPO padding capacity may be needed.
When the frequency has been adjusted
as necessary, be sure to put two coats
of QsDope" or clear fingernail polish on
the winding of L I , both to keep the
winding from shifting, and to prevent
moisture from changing the inductance. f-----------------.J
Here 's another way

Because the tank circuit and assoc i
ated capac itors are the sale determi
nants of frequency, it will be easy to
tailor the Franklin VFO to cover other
frequency ranges, by substituting other
values for the components specified.
To restrict the tuning range, a fixed
NPO or a vari able a ir-die lectric ca
pacitor can be placed in series be tween
C I I and the junc tion of C I and C2.
Reducing the value of the capaci tor
used at C I I will a lso reduce the tuning
span.

Here's what I think

70 em Am video IOlOsmitiers
with FM s<'mod

70em,900 & 1200 mhz dm.'n con~erters

Power Amplilil'rs - all mode

The Franklin oscillator will happily
oscillate j ust about anywhere you want
it to. 1 have had a Franklin tossed to
gether on a protoboard osc illating at
over 30 MHz, but because of the long
leads to the coi l and tun ing capac itor, I
can' t say how stable it would be. In my
case it varied over several hundred
hertz, but if it were solidly construc ted
and shielded properly, it probably would
have proven to be much more stable.
Certainly it would be far better than the
Hartley, Clapp or Colpitts oscillators at
these high frequencies.

I am currently working on the design
of a band-switched HF signal genera
tor based on the Franklin oscillator cir
cuit, and if it proves to be as good as I
think it wi ll be, you may see the signa l
generator desc ribed in these pages in a
few months.

I first stumbled across the Franklin
oscillator in a forgotten publication
more than 15 years ago, and have been
intrigued by its possibilities ever since.
I' ve built a number of them for experi
men ts over the years, and have been
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73 Review

The IC-706MKII Shack-in-a-Box
Take another look at an increasingly popular rig .

Bill Clarke W2BLC
764 Alta-Voor Road
Altamont NY 12009
[W2Bl C @bigfoot.com]

W hen I fi rst started out in amateur
radio. I had a large Gl-style

green metal desk covered with ha m
equipment. More equipme nt was on a
se t of shelves that sat beside my chair.
T his se tup made up my station and al
lowed me to operate HF on AM, SSB.
and CW; six meters on AM; a nd two
meters on AM.

Let 's move ahead about 30 years and
take a look at modern hamming. I now
ha ve a little so lid stale rig that a llo ws
me to operate 160 meters through two
meters on AM. FM . C Wo RTTY, and
SSB. It is about the size of a cigar box.
Wha t is this diminuti ve device? It ' s the
ICOM IC-706MKII. The MK II is the
seco nd in the IC-706 series, and has
been available for about a ye ar or so.

I have had my MKII for about 10
months, and ha ve used it as a portab le
in my travel trailer and fixed in my
shack. It is the laucr operation that has
proved so im pressi ve . I have ye t to usc
all the available features, but have been
able to make many comparisons with
my regular station equipment lineup,

T he reason for th is article is to give
you a user 's point of view and cheek
OUl of the IC-706MKII. 1 hope to assist
you in being able to make an infor med
decision regarding the purchase of an
MKII , whi ch at the time of th is writ ing
was se lling fer about a kilobuck- du e
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no doubt to ICOM's announcement of
the IC-706MKIIG, which will include
the 440 MHz band.

Open the box

The MKII is packed in a box not
much larger than a shoebox. Stock
equipme nt consists of a hand mike ,
power cab le (for 12 VDC ), some
plugs, spare fuses, and an instruc tion
manual. The manual you will find of
abso lute va lue- in fact, you cannot
operate the radio witho ut it. The hand
mike is another story- I found it to be
of I/O val ue , not even as a paperwe ight
(more on thi s later),

Connect the rig to 12 VDC and an
antenna . You ' re on the air! Well. al
most. Bcuer get that manual out, be
cause in the begi nning yo u will he
needing it-but not for long.

Menu-drtven

Much of the operation and all of the
basic setup of the MKII is by menu se 
lections. Like the most rece nt VHFI
UHF HTs and GPS (G lobal Position
ing System) receivers, you choose fea
tures and operations via mai n menus
and submenus, making se lections from
fi ve push-buttons. Sound complicated'!
Yes! Complicated to usc'! No! It just
takes some time to learn the various

menus and how to switch between
them . No te that most of the menus are
on ly used for init ia l setup or on rare
occasions. During normal operation I
se lect between two menus, j ust for
switching to the narrow SSE filter or
to toggle the DSP. All else pretty much
stays the same.

Compare

How docs the little rig compare to
my othe r rigs '! Well , fi rst of all , the
706M KII is not easily compared to
any other rig, as it is far marc capab le
than most. This rig docs HF, six meters,
and two meters. For this article, Lwi ll
look primarily at HF and then comment
about six and two meters.

My HF mainstay is a Yaesu Ff-990
wi th a Timcwa ve DSP-59Y outboard
fil ter. I th ink I have been able to fairly
compa re the MKII to the 990 by us
ing an AlB switch arrangement Both
rigs feed identica l bookshelf-style
speake rs.

The receiver

The lCOM 706 MKII is a very com
fortable rece iver to listen to . It is ex
ceptionally quie t and very stahle (an
optional CR-502 hig~ stability cry stal
unit is avai lable). The rig covers 30
kHz through 199 .999 MHz in all



modes. I have used it fo r li s tening to
AM broadcast. sho rtwave, the local
sheriff, and even country music [using
widcband FY1 (WFM )j.

The MK Il 's sens itiv ity is g reat. As
with most current rigs, it 's greater than
what natura l conditions (Q RN) allow. I
have noted , ho wever, that it is out 
stand ing at hea ring weak signals on 10
me ters.

Selectivity, in most instances. is e x
ce llent. The IF shift works very we ll
and the op tional SSB 1.9 kHz narr ow
filter (FL-223) is a very worth while in
ves tment. To say the optional DSP unit
(UT- I06) is great wou ld he a very
large understatemen t. The DSP is su
per! The NR (noi se redu ction) portion
of the UT-I06 outperforms my
Timewave and the ANF (automatic
notch fi lter) is very effective .

Howe ver, I have not iced that at
times nearby strong SSB signa ls will
ca use some interference to be heard
from as far away as +6 kl-lz (for ex
amp le. when the signal you arc listen
ing to is an S7 an d a po werfu l sig na l
6 kHz. away is 30 dB+) . Using the 1.9
SSB filter will he lp. but to really com
bat the problem. turn the rece ive
preamp off or use the atten uator, If the
noi se blanker is on. switch it o tT-it is
a real contributor to th is type of inter
fe rence. This particular problem. and
its so lutions, arc not unique to the
MKII-most other rigs suffer from
similar se lec tiv ity problems under like
conditions .

l\lemories

"Thanks for memories" is the only
ph rase that ca n de scribe what the
MKlI's memory features can do. There
arc 99 operational memories (can be
used for simplex or split operation ),
IwO scan edges (top and bottom ). and a
ca ll channel (as found on man y HTs).

The ma in memories store the fre 
quency and all the paramete rs in use
when programmed, such as mode,
preamp, attenuation, and split opera
tion sett ings . They arc complete ly IUn·
able . meaning yo u arc not locked onto
a memory 's freque ncy or mode whe n
selected . You can tu ne from it and then
return with a simple cl ick of the
memory switc h.

I use memories for e ve rything from
recalling my favori te nets to sca nning
the VHF bands.

The mike problem

The hand mike that comes with the
MKII is de signed to be noise cancel
ing. In practic e. I found it to be voice
cance ling . The signal reports I re
ceived were among the worst I have
ever received with any rig/mike com
bination I have ever used. Bu t the fi x
was easy !

I purchased a n ICO\1 SM-6 desk
mi ke and an adapter cable. The adapter
cable (O PC-SS9) is necessary to go
from the SM-6 \ standard round plug
to (he modular plug used hy the M KIL
This adapte r ca ble is a req uiremen t for
using most optiona l ICOM mikes with
the 706, e xcept for the standard ha nd
mike . In the fu ture, ICOM will be of
fering a wider selection of mikes with

modu lar plugs on them.
Was the so lution e xpensive'? Yes!

T he mike and cab le cost me over $ I SO,
hut it sure was worth it. The signa l re
po rts I now get arc j ust like those I am
acc ustomed to hearing when using my
Yaesu Ff-99O--and those arc great.
Many ops who know my voice well
say that they can te ll no difference be
tween the sounds of the two rigs. To
me that is a great compliment for the
reOM.

I do not operate HF mobi le-just
portahle and home- so I ha ve no need
for a hand mike . However, ICOM
makes se veral hand mikes that sho uld
do we ll for mobile applications-in
lieu of the stock mike .

External speaker

The audio coming from the 706 is
ve ry good, considering the size of the
speaker (about three inches, from
sc rew to screw). Great improvement
can he made , howeve r. hy sending the
audio to an extern al speaker.

In my shack. I use bookshe lf-type
wooden-cased speakers . As I men
tioned previous ly, one is hooked to the
FT-990 and another to the ICO M . Try
th is setup, and you won ' t be disap
pointed-no matter what rig you are

usmg.

PJlOtoA.ICOM 's IC-7061I,IKll.

W hen portable in the travel trailer I
use a set of SI0 Sony headphones
(with a mi ni p lug). They are very light,
give great so und, and take little space .

Using an amplifier

Althoug h there is an accessory
socket on the rear of the 706, and a
plug comes with it. the MKII has no
provisions for directly keying an am 
pli fier. Some form of so lid sta le switch
or mecha nical re lay interface must go
betwee n the 706 a nd the amp lifier for
keying . T his is not a maybe- it is re
qui red ! Direc t connection to a n
amplificrs keyi ng c ircuit will damage
the MKII .

I usc an Ameritro n ARB-702 12.
wh ich pick s up its control vo ltages and
signa ls from the accessory socke t. In
turn, it ke ys my amplifier. After in itial
wiring of the accessory plug, the op
eration has been fl awless. You ca n
construct a switchbox should you be
averse to pu rchasi ng one.

Shack-in-a -box

To summarize, the K'O'M 706MKII
is a complete shack-in-a-box. It is an
HF rig , a two meter multimodc rig, a
six meter multi mode rig , a VHF scan
ner, an AM/FM broadcast rece iver,
and a grea t SWL recei ver. Plus , it has
an interna l DSP unit. And look at the
size of this rig- its c igar box "size re
place s a des kful of equ ipme nt.

Want to use eve n less space '? Re
move the fron t pane l and hide the rig
and power supply up to 16 feet away
(requires optio nal separation cable ).

Do I recomme nd the 706MKII to
others '? You bet!

Continued 0 11 p age 54
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Mods for the OHR 100A
Here 's holt' to make a popular QRP rig el'en better.

J . Frank Brumbaugh W4LJD
P.O . Box 30 - clo Defendini

Salinas PR 00751-0030

T
he Oak Hills Research Mode l
OHR IOOA monobund C W
transceiver kit is extreme ly we ll

designed. easy to build and a lign. and
puts a solid fi ve watts on the a ir. Un
usual for a QRP rig, the ](XJA has five
knobs on the panel : Tuning. Band
wid th. A F Ga in, RIT, and RF Gai n
(actuall y. IF Gai n).

The tuning range is in excess of 70
kH /.. IF bandwidth can he varied from
> 1.1 kl lz to <4-00 Hz. RIT is variable
up a nd down > 1.5 kHI. Two aud io am
plifiers are incl uded : an LM380:-O; ~ 8

for phones, wh ich drives a n L~080

for an exte rnal speaker. The rig draws
less than 90 rnA on rece ive, and less
than one ampere wi th five watts out
using a +U.8 VDC supply. A drive
corurol accessible from the rear deck
allows reduc ing. power dow n into the
rnicrowatt level .

The lOOA incl udes a twin-T sine
wave sidctonc oscillator variable in
frequency and level. Becau se I prefer
sampling the RF output for sidc tonc
(bei ng congenitally unable to match two
pitches), I considered changing the cir
cuit to usc the RF output fo r sidctone
instead. Inspecting the schematic. I d is
covered not one but three rece ive r
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mule transistors-e-Q fOt. Q 107. a nd
Q Il l . I could not determi ne why such
apparent ly redundant mu ting was
deemed necessary, and I'm not about
to try to second-guess Dick Witzke
KE9KL. the designer. so this is one
change I did not attempt.

Howe ver, hy including an audio
peak circuit and tuning for the loudest
signal. I'm guaran teed to he transmit
ting into the ce nte r of the other ham 's
receive filter. a nd I don ' t have to
match 1\1,:0 pitches. More about this
circ uit later.

w hile most hams might not think
much if any thing wo uld really be
needed to make the IOOA eve n bette r. I
saw an opportunity to make this excel
le nt kit into a superior one. much
easier to use and practically idiotproof
It is now impossib le to tunc onto the
wrong sidehand. Noise is greatl y rc
duccd . and the minimum discernible
signal ( ~1DS ) is dropped in to the ee l
lar. I am unable to measure MDS hut it
is cons iderably better than stock.

Because my kit is fo r 30 meters, I rc
stric ted the tuni ng range to approxi
matel y 32 kH I. to cover just the CW
portion of the ha nd with a small over
lap at each e nd. I a lso replaced the 10 k

pot supp lied for tuning with a Bourns
10 k f O-turn pot ($3.95 from Elcc
ironic Goldmine ). Add itiona lly, [ built

the K I MG LCD Dia UUTC C lock kit
(available fro m M ike Gide K IMG.
Blue Sk y Engineering Company, 400
Blossom Hill Road. Los Gatos C A
95IJ32. $29.95 plus $5.IJ5 S/H. as thi s
is wr itte n; pri ces ma y cha nge in the
future , so check before you order).

Although all the changes I made arc
desc ribed here. you are, o f course, i n ~

vitcd ( 0 pick and choose , incorporating
only those changes you wish. At fi rst
g lance it may seem that I gutted the
rig-the fina l rig has bu t two knobs on
the panel (Tuning a nd AF Gain). a
push-button to activate the d ock func
tion of the LCD dial. and a togg le
switch to insert or remove the peak cir
cuit from the audio cha in- I did not
make any rea l circuit cha nges beyond
those which can he du plicated by turn
ing the Bandw idth a nd RF Gain (actu
ally. IF Gain) contro ls fully clockwise.
Both were mechanically programmed
as if they were bo th clock wise because
both had to be removed to make room
fo r the LCD Dial/Cloc k.

There are two minor additions be tter
made beneath the ci rcuit board. There



is very little headroom beneath the
board, about one quarter of an inch, so
use care.

Solde r a 4.7 ~F tantalum capacitor
between pin 8 (+) and pin 4 (-) of
U107, an LM380N-8. Be sure there are
no shorts. This may not be necessary, but
it is generally recommended because it
decouples the internal circuitry from
the DC supply.

Locate the trace along the rear of the
bottom of the circuit board which con
nects the center conductor (+) of the
DC jack JI04 and the center pin of
1'100. Cut thi s trace, and scrape the
solder masking off a section on either
side of the cut. Tin these spots . Thcn
solder a IN5818 or IN5819 Schottky
diode across the cut, making sure the
anode faces JI04 and the cathode faces
Pl OO.

The Schottky diode has a very low
forward voltage drop and will ha ve al
most no effect on the DC voltage. In
addition, an acc idental reverse vo ltage
applied will have no effect whatsoever.
However, Dl OO (lN4007) on top of
the c ircuit board is in shunt with the
applied DC and reverse biased. This
would have sufficed for re verse vo lt
age protection if yo u have a one-amp
fuse upstream. I don 't, so this is why I
installed the Scho ttky diode .

All the remaining changes and addi
tions will be done on top of the c ircui t
board and on the front and rear pane ls.

With the front of the circuit board
facing you , locate Dl oo j ust to thc
right of J104 at the right rear. Although
it is no longer necessary for protection,
it will provide terminals for the by
passing to be applied on the DC line
to preven t any e lectrica l trash from
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REPEATERS

A Market Guide to Modern S.W. Radio
• New 4l!1 Ed.
- 20 Chapters
-78 Pages
- 106 Photos
• Printed 11198
- Covers last

twenty years.
- 100 Receivers
- 50 Variants
-tncrucee

portables &
tabletops.

- 55.95 (+52 ship)

Buying a used shortwave radio can pro
vide great savings i f you have the lacts. This
affordable market guide features the top 100
most sought after portables and tabletops
produced in the last 20 years . Each radio
entry includes: photo, specifications. fea
tures. ratings, plus new and used values.

For those with an interest in tube radios.
commercial models or exotic foreign manu
facturers, we suggest Shortwave Receivers
Past & Present· Third Ed. 524.95 (+$3 ship)

Universal Radio
6830 Americana Pkwy.
Reynoldsburg, OH 43068
e Oroers: 800 431 -3939
elnto: 61 4866·4267
www.universal·radio.com

entering or leaving the 100A. Again ,
this may not always be necessary, but
it is always valuable insurance.

Parall el-connect a 10 ~F 16 volts or
higher, a 0. 1 ~F, and a 0.001 Jl F ca
pacitor together and solder the ir leads,
cutting off the extra leads and leaving
just two: positive and negative. Be
cause the re is very limited space
around 01 00, a tantalum capacito r is
preferred over an aluminum electro
lytic . Sl ide the leads from thi s parallel
combination under the leads of 0 100,
making certain the posit ive lead is at
the end facing the inside of the circuit
board . Solder both connections and re
move extra lead lengths. C heck very
care fully so you are certain there is no
danger of a sho rt circuit.

To make room for the LCD Dial/
Clock, both the Bandwidth and RF
Gain (actually, IF gain) contro ls must
be removed. 1'103 (Bandwid th) must
have the center and right-hand pins
shorted together. A jumper may be
used if you have any, or you can solder
them together with a short piece of
wire. See Fig. 1 for detail s of changes
to plugs on top of the circuit board.
This connection mechanically pro
grams the IF bandpass to its narrowest
point.

O n 1'1 01 (IF Gain), so lder a short
wire from the ce nter pin to the left end
of R129, which is j ust for ward of
PlO t. This DC grounds pin 5 of the IF
amplifier V IOl (1350P) which is already
bypassed by C 135. This programs the IF
stage at its maximum gain.

Because the RIT wi ll have no func
tion once the peak circuit is added, it
can be removed at this time. Note the
detail in Fig, 1. The jack is cut off the
wires to the RIT pot and the insulation
stripped from all three . Connect a 2.4 k
resistor to the short end of the red wire
at the jack and bend the resistor down
toward the bo ttom. Solder another 2.4
k resistor to the short blue wire and
bend it down the same way. Bend the
whi te wire down between the two re
sistors and so lder the leads from both
resistors to the white wire . Plug the
jack just pre pared into 1'1 02, with the
resistors on the rear side of the jack.

2.4K

J102~
..!..!..!.B .

P102 P103

2.4K :

R129

I oh

P10l

Fig. 1. Programming board connectors. Cont inued on page 32 CIRCLE 160 ON READER SERVICE CA i'lO
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Fig, 2, Peak circuit, with switching and connections to At" cirelli! , designed hv Jim Pep 
per W6QJF. Opening the switch activates the peak circuit. Closed, the switch prevents
peak [ram lI'orki1/8 .
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If the LCD Dial/Clock ami peak cir
cuit arc 10 he insta lled . you will want
to e liminate a number of hlack silk
scree ned calihration marks and control
identifi cations from the panel. Fortu
nately, this is very easy to do as long as
you arc extrenielv care ful.

With a sharp knife with a very sharp
point- a small penknife is preferred.
or possibly an XvActo" knife with a
number e leven blade in ir-e-usc a light
touch, and slowly and carefu lly scrape
I'cry lightly until the unwan ted black
marks d isappear.

Done carefully, the markings will
come off without affecting the cream
paint finish on the panel. If yo u also
intend to usc the dial and/or a IO-turn
pot, or restrict your tu ning range , the
calibration markings arou nd the tuning
pot must a lso he removed . When you
arc finished. you may he able to sec a
very faint "ghost" image of the marks
removed. but they will he diffi cult to
sec unless you are looking hard for
them. Be sure to leave intact the mark
ings assoc iated with the AF Gain co n
trol, and the man ufacturer and model
number on the panel.

If you have rub-on letters, you may
wish to put "UTC" ove r the top of the
hole from which the Bandwidth con
tro l was removed. and "Peak" or "PK"
above the hole formerly occupied by
the RIT control.

If you decide to restrict the tuni ng
range by using a smaller value pot, or
by shunti ng the existing pot with a re
sistor, make sure tha t the total resis
tance between the red and blue wires
connecting the pot with P 104 has es
sentially the same value as before
making this change to avoid upsetting
the circuit and the designer's intent.
F ig. 3 shows how I reduced the tuning
range of my 30-meter IOOA from over
75 kH z to about 32 kHz.

P ig. 3. Restricting tuning NII1Kl'.

12V

bandwi dth and the high gain, even sig
nals otherwise down in the noise can
be put completely in the dear. T he nar
row bandwidth also e liminates a great
deal of while noise as we ll as nearby
QRM, and resu lts in a very low MDS.

Because the ci rcuit board is opaque.
I could not determine if there were any
hidde n traces where I wished to mount
a standoff just forward of C 152. so I
did not drill a ho le there. Instead. I ep
ox ied a 4-40 threaded brass standoff
one-quarter-inch high at the edge of
(he circuit board forward of C 152, and
with a long 4·40 screw and hollo w
standoff, I mounted the peak circuit
constructed on perfboard at one corne r
at the brass standoff. T he SPST togg le
switch is mounted in the hole from
which the RIT control was removed.

100

J105

The peak circuit is illustrated in Fig. 2
and includes the wiring ( 0 the toggle
switch and the AF Gain pot and JlOS .
It can he co nstructed on a small piece
of pcrfb oard. The hack- to-had diode s
across the input must be germanium
type. not silicon. Their fu nction is to pre
vent high signal levels from overloading
the peak circuit.

The peak circ uit itself is a simp le
controlled positive feedback circuit.
Gai n is es tablished at 20 dB hy the
circ uit componen ts. The 10 k trim pot
e nables tun ing the peak from about
300 to over 1000 HI,. The peak is 160
Hz wide at the -0 J B points and 360
Hz at - 12 dB. Because of the narrow

Mods for the OHR 100A
contillLled from page 31
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Now that your transmitter is set at ex
actly 10.100,000 MHz, the LCD display
should indicate 100.0. If it is off a few
digits. use the Up and Down buttons to
display the correct frcquency. Refer to
the manual for the LCD Dial/Clock to
make certain you have the correct offset
programmed into nonvolatile memory,

The peak circuit must be tuned to the
offset you use. Radiate a 100 kHz sig
nal from a crystal marker generator to
the OHR 100A. Be sure the peak ci r
cuit is switched off Adjust C l 46 as
suggested in the 100A manual for the
offset you prefe r while listening o n the
lower sideband . T hen. without touch
ing the tuning dial, adj ust ClU3 while
transmitting into a dummy load and
measuring the output frequency at the
SO-239 with a frequency counter.

Unkey the rig when you have an out
put frequency of 10.1(X),(XXl Now switch
the peak circuit into the audio channel.
With a small screwdriver adjust the 10 k
trimpot on the peak circuit for the loud
est signal by ear. This assumes you have
not touched the tuni ng knob and are still
listening to the marker generator signa l.
You will probably have to adjust the AF
Gain control to reduce the signal level be
cause of the high gain of the peak circuit

Now your audio peak is and will re
main at the offset frequency you se
lected. Your transmitter is offset high hy
this amount. When you tunc in a signal
at its loudest while using the peak cir
cuit. your transmitter will automatically
be zero heat with the transmitter provid
ing the received signal, and your signal
will be in the center or the other receiver
passband.

Fina l dial adjustment

Adj us ting the peak circuit

If you have made all these changes.
now you not only know where you are
in the band, hut you also can tune in
any signa l for its loudest leve l in head
phones or speaker and know tha t when
you touch the key you will bore a QRP
ho le in the cente r of the other guy's or
gal's recei ve filter. And you will al
ways have the correct UTC time for
your log ! Fa

A final comment

You will probably want to change
the connector provided for your key. A
board-mounted RC A jad (1102) at the
rear panel is supplied. Because it
would be difficult to remove from the
board, I dr illed a hole in the rear deck
above J 104, installed a standard 3.5
mm mono jack, and wired it in parallel
with Jl O4.

The four-digit LCD Dial/Clock is
actua lly a microprocessor-co ntrolled
frequency meter with a maximum in
put frequency of 32 M Hz, combined
with the funct ions of a 24-hour clock.
It operates at a clock frequency of
32,768 Hz and at 5 V to VCC to pre
vent RF hash when mou nted in a re
ceiver. It is supported by a corn
prehensivc 5S· page manual . step-by
step instructions similar to the old
Heathkit manuals, and clear ill ustra
tions. It is three and one-half inches by
one and one-half inches and normally
mounts one-quarter inch behind the
panel. The display is viewed by a
horizontal rectangular cutout in the
panel.

As many as 3 1 different offsets can
he mechanically programmed into the
dial/c lock, so it is suited to muhihand
rigs. However, with monobanders only
a single offse t need be programmed.
Offsets are retained in nonvo latile
memories and no backup batte ry is
needed except for the clock func tion.
The clock requires a 6 V lithium bat
tery for backup to keep the clock on
time when the rig is not bei ng pow
ered. This battery is not supplied with
the kit.

Defau lt and normal readout show
three digits of kHz, a decimal point.
and a single digit of he rtz. wi th a reso
lution of 100 Hz. A MH z button sup
plied displays two MHz and two kHz
digi ts momentari ly. I omitted th is be
cause I know I' m on 30 meters with
my lOOA.

T he C lock button displays UTC in
two digits on either side of a colon in a
24-hour fermat . Up and Down buttons
on the rear of the dial/clock are used
hoth to set the offset and to adjust the
clock to the correct time.

RF to this dia l is taken from the
junc tion of C2 11 and C2 12 through a
short piece of RG 174/U coax.



Here Comes the Sun
Parr 2: Geomagnetic monitoring .

Thomas M. Miller WABYKN
314 South 9th Street
Richmond IN 47374

[thomil@bioelectrifier.coml

E
ven though it' s possible to gel
geomagnetic data from the
GOES (of and GOES 9 satellites

via the Interne t. it's a lot of fun to
monitor the effects of solar activit),
with your own equipme nt. Whi le the
changes in the magneti c fie ld arc much
smaller on the surface than ut an alti
tude of 23.000 miles. they still can be
measured. Also, since it's impractical
to monitor the Interne t 24 hours a
day. it would he handy to have a de
vice 10 sound an alert whenever a
strong geomagnetic event is de tected .

One of the easiest effec ts to measure
is "Earth Currents: " Whenever the
geomagnetic field changes . electricity
is induced in all conduc tors within it.
and this includes the Earth itself. By
driving a pair of long copper rods into
the ground 100 feet or more apart, a
voltage di ffere ntia l can he measured
between the m when the field shifts.
Connect each rod to the meter with
shie lded cable. a nd ground the shie ld
at one e nd only. The meter mu st he a
zero-center type . since the po lar ity de
pends on the d irection of the mag netic
shift. A sensitive zero-center microarn
meter with several switchable series
resisto rs could he used to set different
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ranges . You could al so usc an auto-po
larity digital mu ltimeter set to the mV
sca le .

A second method of monitoring geo
magnetic shifts is to usc a compass.
Since it's no fun to sit stari ng at the
little blue arrow all day. we can build
a circ uit that will do this for us. The

eas ies t way is to drill a small hole. III 0
inch or less. through the compass d isk
ncar the rim. at the EAST position .
Drill a matching hole at the WEST po
sition so that the disk wi ll still balance
on the needle.

By shining light from a n infrared
LED through one of these holes and
receiving it with a phototransistor be
low the disk . we can te ll if the compass
disk rotates even slightly. The circui t
sho wn in Fig. 1 can be used to activate
a small piezo a larm when the light is
c ut off. You don 't need the entire com
pass- just the disk and needle. I
mounted mine o n a sma ll piece of
pine hoard which I cou ld then rotate
slowly unti l the hole in the d isk
matched the position of the LED and
phototrunsistor.

This device. though simple to the
extreme. is actually quite se nsitive . as
you ca n prove by wa ving a sma ll

magnet around the room. You will
need to put a box over the whole thing
to pre vent a ir c urrents from distu rbi ng
the compass.

An e ven more sc nsitive device is the
magnetometer. Orig inally designed as
a " UFO Detector: ' th is device has an
iron rod that se rves the same function
for the magnetic field as an antenna
docs for rad io wa ves . The lines of tlux
from the geomagnetic fie ld are con
ce ntra ted in the iron. and a coil con
sisting of many turns of fine wire is
wound arou nd the rod. Changes in the
magnetic flu x induce a voltage in the
coil. whic h can then be amplified a nd
used to trigger an a larm.

Iron rods are not commonly found
around the house. hut for our purposes.
milled steel will work just fine. (It is,
after a ll. more than 90% iron .) For por
table devices. a # 10-32 bolt passed
through the center of a coi l from a
small relay wi ll make a good se nsor
that will fit inside the enclosure used
for the electronics.

Increasing the size o f the rod and the
number of turns will make the de vice
far more sensitive. The best one I' ve
built consisted of a n e ntire one-quar
ter-pound spoo l of #36 magnet wire. I
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Fig. 3 shows the circuit diagram of
the magnetometer. One stage of a dual
op amp amplifies the signal from the
senso r, which is then fed to a window
comparator using an LM339. The out
put from the comparator triggers a 555
timer connected as a one-shot. which
turns on the piezc alarm for several
seconds. The gain of the amplifier
stage is set with a one-megohm pot.
which is adjusted just below the point
at which the alarm sounds.

The second section of the dual op
amp is used as an audio amplifier. The
2. 2-~F capac itor couples any audio
frequencies detected by the sensor to
the op amp. which can then he heard
via headphones or connected to an ex
ternal ampli fier and speaker. Some very
strange sounds can occasionally be
heard from this device, especially before
a thunderstorm. (Of course, if you' re
using an outside-mounted sensor and
AC line power. do /lot use this de vice
during a thunderstorm ... especially
when using headphones!)

The switch in series with the piczc
alarm lets you turn the alarm off. This
is handy for adjusting the gain. and
also so that you can ad vance the gain
to maximum and li sten to the audio
without being driven insane by the
constant beeping.

Fig. 4 shows the printed circuit
board pattern for the magnetometer,
and Fig. 5 shows the parts layout. He
sure to orient the integrated circuits,

didn' t wind the coiJ-I j ust fi shed out
the inner end of the wire and used the
whole spool as it was. The plas tic
spool had a one-inch diameter hole
through it. so I used a piece of one
inch round steel bar stock 18 inches
long. passed through the center o f the
spool. Coated with urethane varnish
and mounted inside a piece of plastic
PVC pipe. it made a very sensitive
sensor when mounted on the roof,
away from stray magnetic fields.

Fig. 2. A very large coil offtne wire wound
around a bar of iron or steel will detect
\'ery small fluctuations in the geomagnetic
field.
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rectifi er, cupucuors . and piczo alarm as
shown, since they will he damaged if
reversed.

The circuit shown is AC line-pow
credobut you will probably need to usc
nne or more AC line filters ahead of the
device to prevent stray line noise from
triggering the alarm. Even so. it may rc
act (0 the occasional light switch or a

motor starting up somewhere in the
house. Using battery power (a pair of
nine-volt butteries ) e liminates the noise,
hUI this makes long-term monitoring a
problem. since the batteries will only last
a few days. I' ve found that AC power
works best for continuous monitoring, and
I've also built scveral battery-powered
devices which arc great for portable usc.

The magnetometer, used wi th an ex
ternal se nsor, is very sensitive 10

cha nges in the geomag netic fie ld . Be
sides sola r-induced effec ts. it will also
respond to large. moving ferrous ob
jeers. such as nearby ca rs and trucks.
It will a lert you to an approaching
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Fig. 5. Pon s layout[or the magm.'lometer circuit board, Be sure to orient the
components as shown,
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SPEC I RL EUENTS

Listings are free of charge as space permits. Please send us
your Special Event two months in advance of the issue you
want it to appear in. For example, if you want it to appear in
the May issue. we should receive it by February 28. Provide a
clear, concise summary of the essentiaf deta ils about your
Special Event.

ANNANDALE, VA The Vienna
Wireless Society will conduct its
23rd Win lerfest on Sun.. Feb.
28th , 1999, at the Annandale (VA)
campus of the Northern Virginia
Commun ity C o ll eg e. in the
gymnasium 01 the Ernst Cultural
Center. Admission $5, XYLs free.
Tailgating starts at 6 a.m. in me
parking lot south of the Ernst
Cultural Center. The $10 tailgate
fee includes admission. VE exams
begin at 8 a.m. sharp. Walk-ins
permitted. For more info , call Jim
Parsons WA4LTO at (703) 392 
0 150. or E-ma il {k3ml @ero/s.
com]. The Web site is at {http ://
www.erots.comlk3mtlvws].

[hamfest@/imarc.org}: Web [http://
www. /imarc.org}.

NEW WESTMINSTER, BC ,
CANADA The Burnaby AR C's
11th Annual Fleamarket will be
held at New Westm ins te r
Armouries. 6th 51. and Queens
Ave.• New Westminster, BC.Open
to sellers at 9 a.m .. buyers 10
a.rn-a p .m. Tables available in
advance; please phone between
7 p.m. and 9 p .m . PT, Harry
VE7HNC. (604) 530-3962. Talk
inon VE7RBY 145.35(-) or 442.85.

FEB 27

MILTON. VT The Radio Amateurs
of Northern Vermont will sponsor
th e Northern Vermont Winter
Hamfest and AARl Vermont State
Convention on Feb. 27th. 8 a.m.
3 p .m .• at Milton High Sch ool ,
Route 7 in Milton. five miles north
of 1-89 exit 17. Features include
Ilea market , forums , a uction ,
dealers. book sa les, and exhibits.
VE exams wilt be given at 9 a.m.
and 2 p.m. Commercial exams at
2 p.m. Admission is $3. free for
under 18 years old , Tables are
free while they last. Call for large
setups . Talk-in on 145 .1 5 rpt r.
Contact WISJ at (802) 879-6589:
E -m a i l {w l sj@ vbim a ilmail.
champlain.edu]. The Web site is
at [http://www.ranv.together.com}.

FEB 28

Registrations received on or after
Feb . 14th will be held for pickup
at me door, Participants 13 years
of age or older must be registered
to ente r ttie hamtalr. For pre
registration, co ntac t Evan Bur
roughs N7/FJ at (503) 585-5924
(be fore 8 p .m.), o r E -mail to
[n7ifj @leleport.com]. Swap table
setup will be Fri. night. 6 p.m.-9
p.m . and Sal. morning at 7 a.m.
Sen-ccntaoeo RV spaces avail
able . Features inc lude: swap
tables ; commercial dealers: and
meetings-AAAL. AAESlAACES.
and others as announced. No VE
testing is planned. For more info
contac t the Web site at [http://
srs.go/dcom.com/sraf/yer.htm].
Talk-in on the 146.86 rptr.

FREEPORT, NY The Winter 1999
Long Island Indoor Hamfest will be
held 8 :30 a.m.-1 p.m., Sun., Feb.
2 tst a t Freeport Arm ory, 63
Babylon Turnpike , Freeport NY.
G eneral admission $6. Vendors
$25 pe r space by advance
registration only (no day-of-event
sales). Each space includes one
six-foot table and adm its one
pers on . Spec ial close parking
and/or dropeff area fo r vendors
opens 6 a.m. for vendors only.
Free parking for buyers. The flea
market will feature amateur radio
equipment, computers. ham equip
ment dealers, AARL irlformation ,
lIMAAC informa tion. and CB
equipment. There will be a free
VHF tune-up clinic. Walk-in VE CUYAHOGA FAllS, OH The
exams at 10 a.m. fo r all classes Cuyahoga Fa lls ARC, Inc., will
(one session) . Talk-in on W2VL. hold its 45th Annua l Hamfes t
146 .85 rptr., 136.5 pI. For further Elect ronic and Computer Show
info . call the L1MARC za-nour Sun., Feb. 28th, al Emidio & Sons
infoline: (5 16) 520-9311 , or write Party Center. 48 E. Bath Ad. at
LlMARC Hamfest. P O. Box 392, th e co rn er o f S ta te Rd . in
Levittown NY 11756. E-ma il Cuyahoga Falls. The eventwiU be
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FEB 21

FAR MINGTON HillS, MI The
Livonia ARC will present its 29th
Annual Swap 'n' Shop, Sun. Feb.
21 st , 8 a .m.- 3 p .m.. et The
Will iam M. c ostic k Activities
Center, 28600 Eleven Mi le Ad.
(between Midcllebelt and Inkster
Roads), Farmington Hills MI. Talk
in on 144.7515.35. For info, send
4 x 9 SASE c/o Nei/ Coffin
WA8GWL, Livonia ARC. P o. Box
5 1532, Livonia MI4815 1-5532; or
call the club phone line, (734) 261 
5486, The club Web page is at
[www. larc,mi.org]. They can also
be reached by E·ma il at {swap@
larc.mi.org].

FEB 20

ELMIRA, NY The ARA of the
Southern Tier will present its 18th
Annual Winterfest on Sat., Feb.
201h, at the Elmira Colle ge Murray
At hl eti c Center Dome s, NYS
Route 14 , live m iles north of
Horseheads NY. Talk-in wi ll be on
147.360(+). There will be dealer
displays of new equipment. and a
huge indoor flea market. Break
fast and lunch will be served on
the premises . Admission is $5 at
the door, children to and under
admitted free. The event win run
from 8 a .m .-3 p.m.. w ith VE
exam s s ta rt ing at 9 a.m. For
dealer and table rental inquiries,
contact Gary N20KU at (607)
739-0 134.

Computer Show will be held at the
CCCA Expo Center, 2621 4 th
Ave., Rock Island IL. which fea
tures a large, open exhibition floor
wi th wide ais les , amp le free
parking . and one-revet handi
ca pped accessibility. The hamfest
feature s a large indoor flea
market, cownercarexhibits. food,
and door prizes. Ta lk-in on the
WOBXR 146 .281.88 and 146.041
.64 rptr s . Ti ckets a re $5 in
advance, $6 at me door (under 14
free). For more info on ticke ts or
table reservations. send an SASE
to Kent Williams K9UQI, 4245
10th St., East Moline fL 61244
4 154. Voice: (309) 796-0718 (4
9 p.m. only, please). FAX: (309)
796-0629 (24-hr). E·mail: [k9uqi@
arcsupport.com].

RICKREALL, OR The Salem
Repeater Assn . and Oregon
Coast Emergency Repeater. Inc.,
w ill present the 1999 Sa lem
Hamfair & Computer/Electronic
Swapmeet. Sat., Feb. 20th , at the
Polk Co unty Fai rgrounds in
Rickreall. Doors open at 9 a.m.
Pre-registrat ions pos tmarked by
Feb. 5th will receive an extra door
prize ticket with each registration.

NEGAUNEE, MI The Hiawatha
ARA will hold its 20th annual Swap
and Shop Feb. 13th from 9 a.m.
3 p.m. at the Negaunee Township
Ha ll , 42 M35. Nega unee MI.
Admiss ion $2 , tables $6. Food
and beverages will be availab le at
the site . For more info , contact
Bob $ertas N8PKN, (906) 226
9782: or John Veiht N8RSE, (906)
228-9417.

FEB 13

TRAVERSE CITY, MI Cherryland
ARC's 26th Annual Swap-n-Shop
will be held 8 a.m. to noon at the
Immaculate Conception Middle
School. VE exams. Pre-register or
register at the Swap. Talk-in on
146.86. For more info. call Joe
W8TVT at (616) 947·8555: or
Chuck W8SG R at (6 16) 946
5312.

FEB 14

ROCK IS LAND, IL The 28th
Annual Davenport RAC Hamfestl

HARRISBURG, PA The Harrisburg
Radio Amateur Club will hold a
Valentine Hamtest. set.. Feb .
13th, at the Oberlin Fire Company
in Harrisburg. Directions: 1-283 to
Swatara PA-441 Exit ("1). Tum
north onto PA-441 (toward Bob
Evans Restaurant). Tum left at the
traffic light onto Eisenhower Blvd.
Tum right at the next traffic light.
remaining on PA-441 . Tum right
at the stop sign. The Fire Hall is
0.2 mi. on the right. There will be
signs from 1-283. Genera l ad 
mission a t 8 a.m. , $2 ; swe et
hearts. XYLs,and harmonics free.
Table setup at 6 a.m. Friday night
setup if needed. VE exams will be
conducted nearby at 9 e.m. Tables
are $8 in advance. Very limited
tailg at ing . $2. Fo r table reg
istration, contact N3NJB. 2501 S.
2nd St. , Steelton PA 17 113-3009,
Phone (717) 939-4825; or E-mail
[n3njb@juno,com].



NEW PORT RICHEY, FL The 3rd
Annual 'Hamteet Uncler the Sun" WEST ORANGE, NJ A Hamlest
Amateur Radio & Computer Show for Amaleur Radio oos. computer
will be sponsored by the Gull buffs, SWLers , and elect ronics
Coast ARC at the Fred K. March- hobbyists will be sponsored by the
man Technical Educational Center, Roseland Radio Club at Wesl
7825 Campus Dr. Gates open Sat. Orange High School , 600
Mar. sth . 8 a.m.-5 p.m., and Sun" Plea sant Vall ey Wa y, West
Mar. 7th, 8 a.m.-3 p.m. No alcohol Orange NJ, exit 7 off Interstate
or drugs permitted on the Aoute 280. Free parking, ground
premises. Admission 54, tab les level access. Rain or shine. All
$4 , tailgaters $4. Each table ancl indoors. Admissioo $5 at the door
ta ilgate space inc ludes an (no advance tickets). XYUchildren
admission tic ke t. Co mmercial under 12 admitted free. Tables
spaces are available. For further reserved in advance are $12 for
info. contac t Rick KF4GXS. (8 13) the f irst/$9 each addit ional. At the
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held 8 e.m-z p.m. TICkets are 54
in advance, $5 at the door, and
are available from club members.
Free parking . Rent eight-foot
lables for $8 each: reserved tables
must be paid for in advance.
Contact Carl Hervol N8JLQ. 11192
Cottingham Circle. Uniontown OH
44685-9 185: (330) 497-704 7.
Talk-in on 2m 147.87/.27 MHz.

MAR 5-6

PASCAGOULA, MS The Jackson
County ARC wi ll hold its 5th
annual hamlest in the Pascagoula
MS Civic Center. located on the
Jackson County Fairground.
Hours are 5 p.m.-9 p.m. Friday,
Mar. 5th , and 8 a .m .-3 p.m .
Saturday, Mar. 6th . Tickets are
$2 .50 for 12 years and older,
under 12 l ree . Table rental is $8/
ei ght· foot table. RV park ing
available on site. VE exams at 9
a.m. Saturday. Mar. 6th. For more
info on the hamlest or VE exams,
contact Hamfest Chairman
cnenes F. (Kim) Kimmer/y. 19000
Busby Rd., Vancleave MS 39565.
Tel. (228) 826-5811. Talk-in on the
W5WA rep ea te r, 145.110 (.) /
146.880 (-).

MAR6

KNOXVILLE, TN The Shriners 01
Kerbela Amateur Rad io Serv ice
will sponsor their annual hamfest
at Kerbela Temple, 315 Mimosa
Ave., in Knoxv ille, from 8 a.m.-4
p.m. Ad missi on is $5. Indoor
vendor tables are $8 each, plus
admission of $5. Setup Friday 4
p.m.-8 p.m., and Saturday 5
a.m-a a.m. Ovemjqht security Will
be provided. Talk- in on 144.83/
145.43 or 14 6.52 simplex.
Smoking indoors is permitted in
designated area only ,

MAR 6-7

842 ·2127: E-mail /richar@gte.
net]. Make checks and money
orders payab le to Gulf Coast
Amateur Radio Club. and mail to
P.o. Box595, New PortRichey FL
34656-0595. Talk·in on 146.670 or
145.330 MHz club rptrs.

MAR 7

WESTFIELD, MA The Mount Tom
Amateur Repeater Assn., Inc., will
sponsor the 14th Annual MTARA
Flea Marke l at the Wes tf ie ld
Middle School, RI. 202/10, West
SilverSt.,Westfield MA. Doors will
open at 7 a.m. lor vendors, and
9 a .m . for bargain hunters .
Admission $4, children under 12
free. Tables $15 in advance only;
tailgating $5.120 VAC available.
Amateur radio equipment , corn
peters. and parts. Help provided
for loading and unload ing. Handi
capped parking , no stairs .
Amate ur and comme rcial V E
exams given at10 a.m.: contact
Jim WAtZUH at (4 13) 245-3228
for deta ils. Contact SIeve NISR
at (4 13) 593-6554, lor GROL.
GM DS-O/M . ship radar, etc .,
exams. Talk-in on the 146.940(·)
rp tr . Fo r tab le reservat ions ,
con tact Jim NIRUT, (4 13) 536
5182,or{jim.allen@lhe·spa.comJ.
See the Web site at /www.mtara.
or9J for more info ancl for driving
directions.

MAR 13

SCOTTSDALE, AZ The Scotts
dale ARC will host a Hamfest at
Scottsdale Community College,
101 North - Exit Chaparral Rd..
9000 E. Chaparral Rd.. Scottsdale
AZ.Admission $2, tables $5. Talk
in on 147.1 8 and 440.00. Contact
Roger Cahoon KB7ZWI. 8501 E.
Edward, Scottsdale AZ 85250 .
Phone : (602) 948- 1824; FAX:
(602) 943-3548.

door, tables are $15 for the first
one/$12 each addit iona1. You
must RSVP by March 1st. After
tha t. f i rst co me, firs t served ,
Sellers only are adm itted at 7
a.m., no except ions. There is a
special vendor parking lot. Talk-in
on th e W2QR rp tr. system at
146 .415(+1.0) 85.4T: 224.480(
1.6) no tone; 447.875(-5 .0)
156.7T; or 146.520 simp lex. VE
exams. For more info contact Jim
Howe N2TDIor Uz HoweN2WGH
at (973) 402-6066.

MAR14

STERLlNG,IL The Sterling-Rock
Falls ARS 39th Annual Hamfest
will be held at the Sterling High
School Fieldhouse, 1608 4th Ave.
Free parking , including areas to
accommodate se lf -conta in ed
ca mpe rs and se lf -conta in ed
mobile homes. There will be a
large indoor flea market featuring
radio , electron ic, computer, and
hobby items. Tickets are $3 in
advance, $4 at the door. Tables
are $5 without electricity, $6 with
electricity. Bring your own coro .
Setup Sal. 6 p.m.-9 p.m. and on
Sun. beginning at 6 a.m. Doors
open to the public at 7:30 a.m.
Sun. Use only the north doors on
Miller SI. Talk-in on 146.25/.85
W9MEP rptr. For info and advance
t icketsflables , contact Lloyd
Sherman KB9APW, Sterling-Rock
Falls ARS, eo.Box 52 1. Sterling
IL 61 081·0521 .. or call (8 15) 336·
2434. E-mail [Isherman@essexl.
coni. Advance ticket deadline is
Mar. 1st. Please include an SASE
with payment.

MAR 21

JEFFERSON, WI The Ttl-County
ARC will present "Hamtest 1999"
at the Jefferson Coun ty Fai r
grounds Activity Center, Highway
18 West. Jeffersoo WI. 8 a.m.-2
p.m. Vendors admitted at 7 a.m.
VE exams for new licensees and
upgrades. Electric ity available.
Equipment test table. Handicap
accessible. Talk-in on the 145.49
rptr. Admission $4. stx-toot table
$5, eight-foot table $6. To reserve
tables , sen d your SASE to
TCARC, W9MOB, 71 1 East St.,
Ft. Atkinson WI 53538. Phone
(920) 563·6502 eves.; E·mail
[tn'countyarc@globaldialog.comj.

MAUMEE, OH The Toledo Mobile
Radio Assn. will hold the 44th

Annual Hamfest/Computer Fair 8
a.m.-2 p.m. at the Lucas County
Recreation Center, 2901 Key St.,
Maumee OH. For details send
SASE to Paul HansJik N8XDB,
P. O. Box 273. Toledo OH 43697
0273. Phone: (4 19) 243-3836.

HA MILTON TOWNSHIP, NJ
"Hamcomp '99" hamfest will be
sponsored by the Delaware Valley
Radio Assn., and held at the Tall
Cedars of Lebanon picnic grove,
Sawmill Rd" Hamilton Twp., NJ.
Take 1-95 North 10 1-295 South:
exit 60A to 1-1 95 East: exit 2 to
Yardville; South Broad SI. to end,
approx. 3.7 miles; go left at Yield
onto Old Yorl< Rd., next right onto
Sawmill Rd. The site is 1.1 miles
on the right. Open to sellers at
6:30 a.m. Open to buyers at8a.m.
Adm ission is $6 , non -ham
spouses and children admitted
free. Tailgating space $10 , in
c ludes one admission . Free
parking . ARR L ta ble . Covered
table space $15 . includes one
table and one admission. some
electrici ty. Advan ce covered
space reservations are available.
Talk-in on 146.67(-). More info
available at (609) 882-2240 or
[ www. slac.coml w2zqJ. Se nd
payment with SASE to Hamcomp
'99. DVRA, P.O. Box 7024, West
Trenton NJ 08628.

MAR 27

MICHIGAN CITY, IN The annual
Michigan City Hamfest and
Computer Flea Market will be held
Sat., Mar. 27th at Michigan City
High SchOOl, 8466 W. Pahs Rd.,
Michigan City IN. 8 a.m.-1 p.m.
CST. Early se tup provided for
vendors. Admission is $4, children
under 12 admitted Iree with a paid
adu lt. Tabl e reservation s and
general info is available from Ron
Stahoviak N9TPC, 5802N 400 W,
Michigan City IN 46360. Phone
(219) 325-9089.

WATERFORD, CT The Rad io
Amateu r Society of Norwich will
sponsor their 27th Ham Radio
Auction, starting at 10 a.m. Setup
at 9 a.m. The auction will be held
at the Waterford Sen ior Center.
From Hartford , take RI. 2 South
to Rt. 11 to AI. 85 South. From the
shoreline, take Rt. 95 to Rt. 85
North. Talk·in on 146.730(·), Bring
your gear to sell (10% commission
to RASON). Free admission. Free
parking. Contact Tony AA1JN al
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C. L. Houghton WB61GP
San Diego Microwave Group
6345 Badger Lake Ave.
San Diego CA 92119
[clhough@pacbeH.net]

10 GHz fun , 1999 update:
the Ramsey FR-10
receiver

Quite a fe w years ago. I wrote
a n art icle covering a 30 ~I H z

receiver using a sing lc chip re
ce iver from Sig ne n c s. the
TDA70m). The purpose of this
recei ver and assoc iated modu
lator was to pro vide a simple
and effec t ive me thod 10 ge t
started on 10 GHI. with wide
hand F~t communications using
surplus Gunn diode osci llators.
The Gunn diode oscillators were
o btai ne d fro m ga rage d oor
openers and from burg lar alarm
circuitry.

The conversion of the burglar
alarms and the door openers was
mainly to t05S away everything
except the metal cavity contain
ing the microwa ve osci lla to r
and detector d iode . While these
units arc not as plenti ful today.
they can still he located in sur
plus. e ither at swa pmccts o r by
scrounging in electronics j unk
hins.

Ano ther source for Gunn di 
ode units is SHF M icrowave
Parts Co.. 7 102 W. 500 S.• La
Po rte It" ..J 6350 (FAX ( 2 19)
785-45 52 or E-m ail through
th e ir web page a t {www.

shfmicro.com t for details]. To
ge the r. A la n and hi s w ife
Pierrett have put together a great
source for G unn diode tra ns
ce ivers of various mode ls for
both 10 a nd 24 GHz frequenc y
ra nges . Tak e a look on the ir
Internet page for c urrent mate
rial. The 24 G Hz Gunn oscilla
tor is available for S58 wi th
varactor contro l (±170 I\I Hz) at
24. 150 M HI. (a lso include.. a
detec tor). Qu ite a bargain for a
new unit!

' These de vices are listed on
the SHF Mic rowave Web page.
The unit is pictured. and speci
fica tions tell you in detail what
yo u are look ing a t. Other item s
re la ted to m ic rowave ope ra 
tion are a lso listed. pro vid ing
a comple te list o f all they of
fer, Be sure to check out SHF

30 MHZ FM WIDE BAND .,flG.174 COAX
RECEMR +/- 100 KHz

lourIFBANDWIDTH -HEADSET AUDIO - 30 MHz
RECOMME:NDED PREAMP

RG-174 COAX-4> IN

. 10VDC ..",

MO l'" """17 T ......, .001 , Fe
""-'ATO< /'741 OR ALOO

2N2222 -
~

NOOJ.ATO< - ,..;

~
10GHz

~ GUNN
EUCIR£I "'" XevR~ 's",....,

GUNN DElKTOR """"
DlOOE DlOOE

Fig. I . Block. diagram of 10 GlI: system showing 30 MHz IF re-
ceiver with preamplifier. d iode detector ill cavitvfor receive , and
G IIIIII diode in ("(I l'it)" for transnut. Modulator for Gw m diode is
simple power 5/1PI'/Y voltage regulator;audio amp. (lilt! electret mike,

Micro wave Pa rts Co . You' ll he related to varying frequency of
g lad yo u did . ope ration.

Available items incl ude ne w Gunn di ode oscilla to r sys~

Gun n-type oscillator de tectors. terns are inexpensive to start off

and once in a while used items with. using wideband F~l rather

pop up. The-e units vary in com- than a more sophisticated SS B

plexity from simple Gunn diode sys tem. Well , the mai n differ-

oscillator detecto r d iode units to ence among them is price an d

those that are filled with a third the test equipment needed to

de vice . a va rac tor d iode . T he
mod ify and tes t an SS B-ty pe
system. The cos t for a working

varac tor d iode allows fo r a n
widcbund FM system is about

easy frequen cy adj ustment that SHO, assuming that you purchase
is contro lled by a DC voltage the components new. This di f-
applied to it. While Gunn cavities fc rs fro m SSB -type sys te ms.
that em ploy varac to r d iodes are whose cost could run as high as
mo re cos tl y, th e y a re m uc h $250 for a kit of parts that you
sought after fur ease of operation stil l ha ve to mod ify fro m com-

MHz, 14.240 MHz sideband and
10.110 MHz or 18.080 MHz CWo
For an 8-1/2 x t t-mch certificate,
send est, and SASE 10 MVARC,
P,O. Box 7234. Alexandria VA
22307.

MACON, GA The Macon ARC wilt
operate W4BKM 1500-2300 UTC
on Sat. Mar. 27th . at the 17th
annual Cheny Blossom Festival in
Macon GA. Phone: 7.235, 14.240
and 21.335; CW 7.1 35. 14.035
and 21.135. For a certificate, send
your OSl and a 9 x 12 SASE to
Macon ARC. P.O. Box 4862.
Macon GA 31208.

(860) 859-0 162 , or see th e
RASON Web page at [www.ims.
uconn.edul-rasonj.

MAR 28

MADISON,OH The Lake County
AR A will hold its 2 1st annua l
Hamfesl on Mar. 28th, 8 a.m.-2
p.m.. at Madison High School on
Burn s Rd. in Mad ison . The
hamfest will feature new and used
amateur rad io , compute r. and
assorted electronic equipment.
amateur-radio- related forums, an
equ ipment test bench , and V.E
exams for Ihose inte rested in
earning an amateu r radio license.
Admission tickets are $5 at the

door. Table space for vendors is
$8 for a s b -Joot tabie: $10 for an
eiqnt-toot table. Reserve tables by
calling Roxanne at (440) 256
0320 . Tal k-In on th e LC A RA
147.21 rptr.

SPECIAL EVENT
STATIONS

FEB 13-14

ALEXANDRIA, VA The Mount
Vernon ARC will operate K4US
1600 l -2100l Feb . 13-14 to
commemorate George W as h
ington's Birthday. Transmission
will take place from Mt. Vernon
(VA) . Frequencies include 7.240

MAR 27

mercia) frequencies 10 10 GHz.
The re are fully assembled trans
ceivers available from European
manufac turers in a ready-to- usc
a sse mbled unit fo r $600 to
S IOOO. depending on RF power
output.

W hil e ) ope rat e o n bo th
widcband FM and SS B. I still
reco mmend wide hatul FJ\.1 for a
beginning taste of mic ro wa ve
ope ration. As a mailer of fac t, I
am in the process of cons truct
ing a 2.J G Hz widcba nd FM
transce iver for usc in the AR RL
10 Gl-lz-and-up contest and to
upda te wi th the Ram se y 30
M Hz FM recei ver system.

As I sta ted ea rlie r. I began
usin g a S ig ne tic s T D A7000
sing le-c hip FM receiver tuned
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MHz fo r earlier rranscciv- 10 obtain. and the scroungi ng o f IYOMhe modulator is nothing component part s has created a

than a voltage reg ulator dclav factor for many amateurs HIGH RESISTANCE
• •

OR OPENhas its adju st termi nal in getting on to GHl quickly.

1""-
tared with a low-leve l mi- not 10 mention ::!~ GH1, which i:-.

~one-drive n ampl ifie r. The even more difficult,
1+ I 1amp c an he as simple as a Considering all this, I sta rted r ...

-+I-transistor o r op amp. wit h to loo k at designing a ne w 30

availabi lit y determin ing ~1H I. rec e ive r lI F), h ut a ft e r

(-I(/)ow the l'OS\. loo king at what W<lS available on LOW RESISTAN CE
I+I'II then ca n he im proved the comme rcial market . I have

Goc irc uit designed earl ier? reconsidered de sig ning a ne w ~ x10
today lhcTDA7(XJOsingle- receive r, w hat I d isco vered was RED

<;
FM rec eiver d esign still a kit from Ramsey Electron ics BLAC K

- well and is still in my ...hack for a I O.mctcrF~1 receiver,This

ioning. However. several lit from Ramsey was \ e r)' rea - F ig , J, Diode ohmmeter check to Iwify diode polaritv, Appli
. have come to my attention sonahl )' priced. making it aurae- (ion the same regardless of wnemer regula r diode rectifier
rning paris availabili ty uve . Looking at Ram sey' s ,-am eror diod e.

' O SI in general. The TDA litera ture and de..ign specifl ca-
used earlier is gelling hard linn... I was quite take n by this

very fine and inexpensive FM tha t wa... pre se nted. It was q
recei ver, T he Ramsey FR·] (\ su fficie nt 10 enable a bcgi
unit wi ll inte rface well fo r the with limited construction a

BAND I a1 30 M H! FM recei ver portio n o f ity tn fin ish thts kit and rn a
PASS ....1 RE CEIVE the GUIlIl transce iver with a few operational. T he con..truer

Fil TER PRE- AM P s im p le modificat ions 10 the was presented in the Heat
o rig inal de..ig n. fa ..hion fam iliar to many a

Fig, I ..hows the func tional le urs. An introduction is
10 .7 MH z ut block diagram of a basic wide- lowed by a " how to constFILTER NE60 2
AM PLIFI ER

~R
band F~t microwave system. your work area,•• a c ircuit

---------------~-----
This month, let's limit our ~opc scri ption, and block di agram
10 the 30 ~tHl widcband F~t o peration, a ll providing eno

10 .2 4 MHz ~ SE COND L3, C12. 0 1 rece iver, co vering the assembly detail fo r familiarization
l OCAL IF M IXER: vea a nd modification of the Ramsey the FR -IO.OSCILLATOR TUNED

-i. 10 .7 MHz Elec tronics FR-I O rece iver. After a rev iew of the i
HIGH ER THAN Next time, I will cover the co n- documentation. the compol

6 -POLE THE RECE IVED strucnon a nd assembly o f the parts are chec ked . I might _
4 5 0 KH z SIGNAL

remai nder of the sys tem-c-r hc
Fi l TE R gest a sorting proced ure 10 a

LI M ITER
po..... er supply mod ulator- and con fusion whe n stuffi ng th
describe some testing me thods . board with co mpo ne nts.SQ UELCH

Ramsey FA~10 FM component parts on to piece

receiver
paper with a pencil notatio
10 individual value . Place

I obtained two FR+ 10 receiver torv on o ne paper so marked

kits to construct I \l, O ..cparare c upact to rs o n anoth er.

tran scei vers. o ne fo r Ke rry makes for s im p le a s sCI
FM RE CEIVER :\6 IZW and o ne for myse lf. 10 without having to iden ti fy

DIS CR IM INATOR MU TIN G
a ll o w te sting o f the finish ed colo r cod e o r val ue o nce

prod uct o ve r a te st range of begin construction. In so

----- ---------- ----- about three mi le s. Perf01TI1UnCe re sistors. I a lways usc a sin

testing is kind o f difficu lt witb- o hmmete r chec k to verify \

M 38 61U3i'}4 ... out a partne r, he it on 10 or 2~ these eyeg lasses and mag

GHJ" or SOIllCw here else. It's kind ing lenses d ecod e from the eAUD IO SPE AKER
AMP o f hard 10 ta lk 10 yourse lf. mal- hand s.

ing a partne r very impo rta nt for A little preparation at the

e xperimentatio n on microwave. g inning mig ht sa ve you I
2. Block diagram (if Ramsey Electronics FR-IO 30 Mil: re- The Ramsey kits arrived. and later wh en you test the sy
r t ir with internal preamplifier. ( III excellent bargain that construction evaluation began o ut. Fo llo w th e c o nstr ue
s wim all c OIIIJwllent.{ needed 10 form an operational FM re- right away as I was anxious to de ta ils outlined in the Ra
r. This receiver interfaces quite well with the Gunn diode gel started. Looking over the lit- li terature . T he consuu cuo
ce iver .{yJ1('/11 fl IT d iller 10 Gff: or 2-1 Gti: operation reou ir- eraturc supplied with the kit. I q uill' easy, as each compo

/ 30 MH:., widchand FM receiver system, was su rprised with the d etail pari numbe r is printed o n t

--

--

--

~

Fig ,
cetve
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( ' ('"11'('"

trails
II1X(
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the circuit board to furthe r en

sure thai you are placing the
correct co mpo nent in the proper
loc ation . T he o n ly e rror yo u
co u ld make is mis ide ntify ing
and mi svalidarlng resistor co lor
code s o r o the r part s val ues

which arc cit-ad )' marked .
I fo llowed the instruction

manual. and found thai the pre
sorted components helped speed
cons truction . A ll co mpone nt s
we re p laced wit h c ase-eve n
pol ari ty-se nsiti ve cu pacttors .
Ie... a nd transistors were plai n ly
marked a s to ori entation Oil the
top o f the circuit hoard. Such a

quality PC board makes errors
avoidable if you take the time
to read and loo k at parts k tc uu
fic at ion on the hoa rd and in
Ramsey ' s literature .

There was con fusion regard
ing o nly one part in the kit-a
varactor diode's correct oncn
ration. the cathode/anode posi
tioning on the board. While the
board was clearly marked wi th
which end wa s which. the d iode
was not . To verify wh ich lead
wa s the anode. I used my bench
VOM me ter, With most ohmmc

tcrs. you sho uld use the x 10
..ca lc (cu rrent-limited) and the

meter 's red lea d on what yo u
th ink is the anode. T hat's posi
ti ve side of the diode to the red

lead and the cathod e to the black
le ad (negative ). Th e d iode
sho uld indicate a fe....· hundred
o hms: if not, reverse the diode.

when you gel a reading o f a few
hu nd red ohms. you kno w which
e nd is the cathode. as it is o n the
blac k lead o f the ohmmeter in
this si mple le st. Re vers ing the
meier leads, there should be no

indi cation o n the ohmmeter.
To prove your test is accura te

and that your meter is posi tive

on the red lead. grab any ma rked
diode, put the blac k lead o n the
c athode and the red on the an

ode. and ve rify a reading o f a
fe w hundred o hm s. See FiJ;f, ,'\.

Thi s wa s no big deal. Only
one pan. and minor confu sion
solved by a si mp le ohmmeter
check. Eve n if the d iode were
inse rt ed back wards i t wo u ld
o n ly ha ve di sabl ed the fre 

quency luning control, A simple

voltage chec k on the diode side
of RS would prove a fixed volt 
age o f 0 .6 volts when the d iode

was reversed o n the ho ard .
when the diode is mounted cor
rcc uy. the voltages wi ll read
from ze ro to six volts wh en the
tuning rol is rota ted .

A minor problem. but one that

will not cause things to "go up
in smoke" when power is ap
p lied. Give the PC board a goo d
going over for so lder bridges
and c lippings from com ponent
parts be fo re proceed ing . Make
sure Ihat the DC powe r inpu t is
free o f sho rts 1'1), using the ohm 
meier, again on the ..d O sca le.
Check the DC <) V in pu t lead s
and tum on the po wer switch.
T he oh mmete r sho uld indicate
lo w resistance and then rise 10 a

much higher reading . W ha t is
changing is that the electroly tic
capaci tors are charging and the

o hm mete r. in a few seco nds.
sho uld be in the U l range s, :':0"
you're ready to apply power and
check o ut the receiver.

I used my old URM-25 sig
nal generator to vcnfyoperation
and sensitivity at 30 MHz. BOlh
rec eivers construc ted performed
as advertised. and sens itivity
was less than a microvolt for fu ll
q uietin g . Follow Ra msey 's in

struc tio ns and all will be we ll.
M y two rec e ivers worked right
fmm the start. The on ly adj ust
ment wa s U fo r a udio output and

L3 for proper frequency range
adjustment. Ramsey thought of
eve ry thing: T hey even provided
a tuning too l to ma ke the adjust
mcrns. What a kit! All I had to
provide was Ill )" lime and some

so lder !
Once I adjusted the RF fre 

quency oscillator coi l. I wanted
10 sec how well the onboard RF
preamplifier functio ned , Wa.. I
surprise d that the se nsi tivi ty was
in the tenths o f a microvo lt for fu ll

quieting! There was some pickup
of commercial FM broadcast in
the 88 to 108 M Hz range o n
ve ry strong local stations. I had
observed this before with o the r
sy ste ms- eve n the T DA7000
c ircuit de sign. years ago . Note
tha t at th is stage of tes ting I have
no t pl ac ed the re ce iver a nd

modulator in to a metal cabinet.
wh ich is necessary from a shield
ing standpoint. Any receiver that
is goi ng to he co-located o n a hill
top with commercial high -po wer
radio and TV transmitters call
get into tro uble if shie ldi ng is
not used.If yo u usc good shie ld
ing techniques. interference will
be minimized.

I can't give more impo rtance
to shie lding a nd to proper lead
bypassing with fccdthrough ca
pad tors . A ll power leads tha i
leave the cabinet sho uld be tied
through a feedrhrough capacito r.
not a rubber grommet. T his goe s
for the hot speaker lead a s we ll.
With a metal cabinet and feed
through capacitors used. the in
terference from commercial FM
was eliminated.

Modifications for
wideband FM

There are modifications that
need to be made o nce you ha ve
deter mi ned that your recei vcr is
operat ing properly. T hese modi
f ic a t ions arc ne c e s sary fo r
greater bandwid th than the re
ceiver comes stoc ked with . The
conversion is simp le and in
cludes removi ng B _2 (-1-50 HII
filt e r) and re placi ng it with a
0.01 ~IFdiscc apad tor. This makes
the passband about I(X) kl-lz wide.
Shunt resistor R 1-1- (33 kQ ) with

a 3.9 k o n the bo ttom o f the PC

Chelsea Clock
Clockmakers since 1897

The choice at The Coast
Guard Foundation.

Quartz Clock

4~ Dial

hoard ,This fu rther broadens the

pa ssband to about 200 kHz.
T he o rig inal luni ng range o f

the fR -1 0 is about 5 ~1Hz wide.
We need to reduce this 10 abo ut
S{K) kH/.• ccmc rcd atabout30 M Hz.

Remo ve C il (56 p I-') and re
place it with a 15 pF disc capaci
tor.A second 15 pfdisc capacito r
is added under the PC board.
shunting across 1.3. the oscillator
co il.

To add fine r freq uenc y tun
ing. remo ve 10 k pot R IO and
rep lace it with a tu-rum 10k pOI
and calibrated readout d ial for
reall y fine frequency adju st
ment. Al so, my headphones did
not fit the headphone jac k thut
was supplied wit h the kit . so I
just j um pcred the bonom o f the
boa rd to a panel -mounted jack to
fit my mike/headset connec tor.

T he PC bo ard wa.. fill ed wi th
four stando ffs to position it ofT
the chassi s by a small d istance .
T he cabinet was ccnnecto rizcd
with different connecto rs for
each of the termination leads to
avoid connecting the wrong de
vice to the wrong jack. For in
stance, I used a two-connector

cord for DC powe r. and by
passed the leads inside the cabi

net wi th fecd tbrougb capacito rs.
The headset has both a mi nia

ture one-eighth-inc h connecto r
and a standard quarter-Inch ste 
reo con nec tor. Thi s allo ws a

Beautifully hand-polished.

Stamped b rass case and
bez eL
Curved qtass crystal.

Wall or bulkhead mounting.

Made so we ll they last f rom
generation to generation!

Order this month and save
$20!

Your price $75

Omega Sales

P.O. Box 376

Jaffrey NH 03452

1-800-467-7237



Radio Direction Finding

HOMING IN

Joe Moell P.E. KOQV
P. O. Box 2508
Fullerton CA 92837
[Homingin@ aol.com]
[http://members.aol.coml
hOminginl)

Mobile T-hunting,
international-style

"won't you run OUI of top
ics?" T hat' s what a runner cdi
tor of 73 MaKed llt' asked wh en
I proposed a monthly column on
radio direct ion finding (RDF).
better known as fcxhuming . It's
been ove r 10 years since then.
and there arc more potential top
ics than ever. If RDF is one of
yo ur ham radio interests . you
can alway s find something new
to do. There are project s to
build . noise sources 10 elimi
nate. jammers and bootleggers
ro catch. wild li fe 10 truck. air

c raft ELTs 10 loc ate. a nd hidden
transmitters 10 lind.

Recent " Homing In" columns

have em phasized Ioxhunting
under lme mn uonal Amurcur
Radio Unio n (lARU) rules. T his
o n-foo t sport, whic h usuall y

takes p lace in large forests and

parks. is called foxtalltng. fox
teering, ARDF and radio-orien
teering . Many d ubs in North

America are adding it to their
hidden transmitter hunting ac
tiv ities. T hey are looking for
ways to ge t T-hunte rs ou t o f
their cars and into the woods
o nce in a whi le . One way to do
that is to have mo bile T-hunts
that fo llow the foxtaitmg fo r
mat. but with foxes spread out
so that h unte rs c an dri ve to
them. at least most of the vvuy,

I first heard ubour mobile ver
sions o f international -rules hunts

Irom hams in Australia . (T hey
cull it CarDE ) Jay Hennig an
WB6RDV and Dennis Schwen
diner WBbOBB of Santa Bar

bara. Ca lifo rnia . were probab ly
the firs t stateside hams to try it.
Accord ing to the report fro m
Marvin Johnston KE6HTS. e v
eryone thought it was fun . So I
decided to give it a try when it
was my duty to put o n the Fi rst
Saturd ay Night 'It-hunt here in
Fullerton last Se pte mber. Apri l

Moell WA60 PS . Tom Curlee
WA6 UZZ. a nd David C urlee
KE6IPY helped o ut.

Not enough
transmissions

IARU fc xtailing rules call for
live transmitters o n th e sa me
freque ncy. eac h transmitti ng a
simple :>.ICW message for o ne
m inute in seq uence. Fox # 1
sends :>.IOE ~1OE ~1OE for 60
seconds; then it goes o ff and #2
sends MOl MOl MOl fo r 60
seconds. Then #.1 sends MOS
MOS :>'105. and so o n until #5
goes o ff and # I immed iate ly
'Hans the sequence over again .
That's the wa y my fi ve Ts were
prog ra mm ed . Eve n w ithou t
kno wing Mo rse. it's easy to de
termine which T is on the air by
counting dits .

In radio-orienteering, the goal
is to walk o r run to a ll fo xes.
then get to the fi nish line first
and within the time limit. usu

ally abou t two hours. Late arriv
al s a rc d isqu ali fied . Fo r this
F irst Saturday mobile hunt .
which is traditionally scored
by odome te r mileage . we an
nounced that the winner wo uld
be the team that had the lowest
mileage a mo ng those find ing
the greatest number o f Ts.Mile
age would be taken at T5. so
teams had to find it last .The oth
ers could he found in any o rder.
All Ts were programmed to shut
off at midnight . e xac tly fi ve
ho urs att er the start of the hunt.
Tea ms not report ing to T5 by
the n would be d isqualified .

Traditional southern Califo r
nia mobi le 'It-hunts are hoth a

" h ide r versu s hun ter" and

" h unte r versus hunte r" game .
T he hide rs do their best to foil
the hu n te rs usin g mo untain
bou nces . not-on-the -map fi re
trails. camouflage. and so forth .

But an international-s tyle hunt
is supposed to be a competition
o n ly a mong hunters. not be
tween hiders and hunters. It's

intended 10 leach hunters to tak e
bearings carefully. plot them. plan
an effi cient route. and execute the

p lan .
In that spi ri t. we made every

effo rt to ha ve the hidi ng spots
he relat ivel y easy to find. wi th
none uf the usual signal tricks .
All Ts \v e re eopyable at the

starting po int. though it was nee
essary to move around the stan
hill top to get optimum signal"

o n all o f the m. The Iox boxes
we re rtgfu ne xt to roads acces
sib le by passenger car, e xcept
for two that were in pub lic
place s less tha n 250 feet from
m ads. A ll of them were withi n
I I airline mi le s of the stan .

T he c le ar le sson from th is
hunt was that IARU' s fo x tim

ing is nut o ptimum for mohile
T-hunting . The one-minute-on/
four-minute s-o ff transmissio n
ratio gives o nly 12 u ansmt s
"io ns per hour per fo x. Only one
team fou nd all fi ve foxes. hut
urrivcd at the last fox 10 mi n

utes afte r the midnight deadline .
If we do it again. we wi ll usc a
12-seconds-o n/-IS-seco nd s-o ff

cycle fo r each fo x. which will

c ho ice betwe e n usi ng a mrm rush to gel o n the air. You can
headse t o r my dua l padded '>11.> no t m ake a wrong connection
reo headse t fo r noisy locatio ns. . .. un le s s yo u u se a pipe
Th e m ike j ack is a stan d ard wre nch !
three-pin miniature of di fferent What is my recommendation
size tha n the recei ve headset o n the Ramsey Electronics FR

j acks. avoiding confusion. 10 .10 MHz receiver kit'? If yo u
The modulator that provides are interested in 10 Gi ll or even

DC power to the diode is fed via 2-1 GHl wide hand o peration.
coaxia l cable and appropria te th is is a most ine xpensive kit
connectors to easily te ll the volt- that perform s even better than I
age su pp ly from the d etec tor ex pected . You cannot ask for
(recei ver diode) . I used a ANC better value in a kit. Ra mse y
on the voltage connector and an eve n tossed in the ali g nme nt
S~IA. for the input to the Ramsey tool. to be sure yo u could adj ust
FR- 10 30~IHl receiver,Thi s fur- the two coils in the Kit properly.
thcr avoids confusio n when in a That in itse lf shows that Ram sey
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should be proud o f the kits they
produce . T he FR·IOcomes no t
o nly with a q ua lity PC ho ard ,
bu t also with tools and easy-to
fo llow in str uctio ns to ensure
that the kit will function as ad

vertised.
I constructed IWO kit s. Both

were si m ple to asse mble and
hoth functioned better than I
e xpected . Sen sitivity was a key
issue and the 0. 2 microvo lt sen
sitivi ty for fu ll qu ieti ng o f the
reed vcr at 30 MHz was very
impressive. Order yo ur FR-IO
receiver kit no w and tc ready
fo r th e com p le t io n of th i s

proj ec t in Part .2 ne xt lim e .
Ramsey Electronics is located at
793 Cann ing Parkway. Vietor
:-.JY 145M. Their order phone is
I (HOD) 4-16-22Y5. while ques
tions or order status handling is
available at (7 16 ) 92-1--1555.

Ne xt time. I plan to complete
this transce iver and cover the
interface of the recei ver and the
tra nsmi tte r mod ulator c irc uit.
T he bottom line is that thi s re
ce iver ca n he interfaced with
e ither a 10 GHz o r 24 GHz os

cillator/detec tor c avity for great
wldeba nd FM fun . 73. Chuck
WB6IGP. Fa



give hu nters a c ha nce to gel a
hea ring on each o ne every
minute.

T he winning team was C larke
Harr is WB 6ADC and Richard
Clark N6UZS , After the hunt.

Richard explained. "We found
T2. T I. T4. and T5. in that or
der. After four hou rs. we were

really close to T4 and decided
10 forget about T3 so we could
gel 10 T5 by mid nig ht. Wc flg
urcd it would lukc ~O minu tes
10 drive , p lus sniffing time. so
we ....'ere mo ving really fa... I: ·

Ghosts and goblins
to track

Another ham who has discov
e re d r ndi o -orte nt ce rln g a nd
wants to get mo bile 'J-huntc rs to

uy it is Bo nnie Crystal KQ6 XA
of San Matco, California ( I~holo

A l. Her method was simila r 10
mine. hu t her e xecutio n was far
more crea tive.

Last October 31. Bo nnie put
on the monthly Pad -a-LunchT·
hun t in Fremont. Ca liforni a .
near San Jose . Considering the
date. a Hanowecn-tncmc hu nt

was most appropriate . In doi ng
it.... he gave hu nte rs something
they had nOI done before . hut
made it fun for e veryo ne. AI: ·

cording to long-time hunter Jim
Sakanc KD6DX. -u was one of
the most elaborate and finest T
hunts I hav-e ever participated in: '

Plwto A . Bonnie Crvstat
KQ6XA holds one of her s i.t

Halloween fox transmitters
and the fa ke cumpcugn sign
1!lIIt concealed one of them,

(Photo by Jessica Slel'el1 .1' .J

Although new to hid d e n
transmi tter hu nting on the ham
band s, Bonnie wo n both of her

fi rst two Tt.hun cs. making it her

re spo nsib ility 10 be the hider
that month . "I've used both low
freq uency and VHF directio n
find ing for many years for other
rad io o peratio ns:' she to ld me.
"Now I wanted to sian o ff hid 

ing with a spla...h . The h un ters
had no prior kno wledge of the
style o f hunt to ex pect. Al l my
preparation was do ne in corn
ptcrc secrecy. The only indica
tion I gave the week before the
h u n t wa s tha t I was wo rking
on a T. and hoped 10 have it
to gethe r in time for the hunt: '

Seve n te a ms assembled a t

the star ting po int. wait ing for
Bonnie's signa l 10 appear at 10
AM . At the appointed hour. her
voice appeared o n the local re
peater. te ll ing the hun ters to
chec k under nearby rocks for in
suucuons. Ron Suszrar ~7TVE
wa s 11 rs l to spot the stack of pu
pers containing a crypti c poe m
(sec Trick . . . (II' Trear?).

T he po e m d isclosed nothing
about boundari es o f the hunt
area. nor did itreveal how marry
trcnsnuners there would he. But
hiders who had read about in

tcrnanonal-stylc fo xhu nting rc
all zc d tha t Ih is m e th o d of
signal in g an d identi fic a tio n
would be follo wed . Be..ide s
the !\fO d esig nations. Bonnie

helped the hu nters di sti nguish
between transmit ters by giving
each o ne a different CW lo ne

pitch. To add to the intrigue, so me
of the tra nsmit te rs a lso played

so und e ffec ts. so und ing like a
haunted ho use. O thers had sen
si tive microphones to cause au

dio feed back a s hu nters
appro ac hed with Ihe ir handie
talkies on .

A ll o f Bon n ie ' s fo x boxes
used PicCon con troll ers (sec
" Homi ng In" for March 19( 7).
programmed to start and crop
the transm it seq uenc es auto
maticul ly, Only two of the foxes

(T I and T2) came on the air at
the IOA;-'1 sta n time . T2 (M Ol)
wa s cle ve rly co ncea led inside

a stee l post j ust 100 fee t fro m
the start poi nt in a vaca nt 101

Trick .,. o r Treat?
A Hallow een Transmitter Hunt

by b onnie Crystal KQ6XA

Strange and mysteriou s! From anot her dimension!
Th is little hunt ta kes a ll your atte ntio n .
A fox of a witch waits for yo u to arri ve .
The radio, it's haunted o n 146 .S6S !

The mind p lays tricks and fools the eyes:
Belie ve your eq uipment- it never llcs.
" Always trust yo ur initial bearing .'
You might go astray whe n yo u' re feeling daring .

Why walk away from yo ur listening posts?
Clue s will he there in sp ite of the ghosts.
Point your antennas and tune your receivers.
The path to the fox isn ' t paved with dece ivers!

" Ho w many," yo u ask. "wi ll the re he 10 flnd?"
Quite eno ug h just 10 d rive you right o ut of you r mind!
W ho are "~10E." ··~10 1 :· and the re st '!
Just a Iox in the trick-or-treat transmitter nest.

··M OE·· is o ne and "~Io r' is two .

" MOS" is th ree. on and on like a zoo.
WiII "MO H: ' " MOS," maybe more appear?

Keep you r cars open fo r what yo u can hear!

Always save your spccialli'I wrappers.
Or you'I l wind up like WI morning na ppers.
If yo u' re a-fakin . or you ' ve been mistaken.
The .... itch will object to some good ies you' vc tak en !

Get hack to the start point for e leventh the ho ur ...
When witch casts her spe lls with even more po wer!
Then tl y like a bird to the witch' s la ir.
Whe-n the cloc k strikes three. make sure yo u are there !

(P ho to B). It pu t o ut on ly one
milliwatt and the antenna was a
one-Inch holt ! T I ( I\-t OE) W,IS

about a quarter-mile aw ay. run
ning 10 milfiwaus into a quar
ter-wa vc whi p. Both o f them
shur do wn after one hour.

J im Sakane wrote. "The in
st rucuo ns sta ted . ' Why wal k
away from your listening posts?"
S o I decided 10 stay and get ,II:·

curate initi al hearings. Lucky I
did. as I found the MOl tran s
miner in the fence post. with a
mlcrcphoue . I kic ked it by ac- Ph oto H. Ron Susaar NnVE
cidcnrandeverybody heard il on is amazed that fo.t # I is some
the ir two-meter radio s: ' where imide this fence pO.H!

After that, it was off to lind (A r least thcu s what his RDF
TI, wh ich was emitting ghou l- equipment indicates ' ] (Photo
ish so und effects. Bonnie had by Jim Sakunc KDMJX.)
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thi rd si g n a l nu xmg with the
strong MOS and MO B sound s
com ing from ou r receivers. We
got into o ur cars a nd he ad ed
north o n Skyline. where the
mi xed signal was gelling louder
and stronger than T3 and Tot. We

parked o ur car in a bike trail
par kin g 101 and h u n te d t he
mixed signal. wh ich turned o ut
10 be T5 mounted o n the hack
fence .

" At tha t time we heard sti ll
another signa l mi .'(ing in," J im

added . " W it h a ll these foxes
transmit ting at the same time ,

we were gelling pretty con fu sed.
I d isco vered tbuttbc c loser yo u
ge t to even a weak transm itter,

it w ill eve ntua lly o verta ke a
stro ng trans mitter. Rich Har
rington KN6FW wa s the o nly
person to go after T 6. He fo und
it about 3(X) feet up on a ridge
overlooki ng the parking lot ,"

A s the h un t e nde d a t th e

stro ke of 3 P~1. a ll hunters gath
ered in the hilltop parki ng 10 1.

They tu r ne d in th e ir c a ndy
wrappers and waited 10 lind o ut

who had won. But lirst. Bonnie
had a surp rise fo r Slime ofthem.
S he o pe ned the am m un ition

'an- the one that W :lS o n the
RO AD CLOSED sign-to re
vea l no thing bu t so me hea vy
rods ! It was a decoy.

T he real T3 was heavily cam
outl agcd in nearby brush with
its circ ularly-polarized yag! an
tenn a poin ted to the sta rting
po in t. T he decoy box was di 
rectly in the sig na l path. Any
o ne w ho turned in a wrapper

from the decoy was penalized
by h a vin g one fox deduc ted
Irom the team 's score. B)' the
way, the candy next to the de
w)" was aptly named "Trix'","

KK6 F\\' was the undispu ted
wi nner of the hunt. According
to Bonnie , " He turned in a ll six
wrappers from the real fo xe s
and was smart e noug h 10 kee p

the decoy cand y wrapper in his
c a r. H is mi leage was lo we st
a lso . On the ot her hand , (he
wors t mi leagc wa s ove r toO

mi le s. On e hunte r chased the
mountain re lleet io n from T3's
beam to a mountaintop area
above Oakland ab out 25 mile s

were expected to cal o ne and
save the wrapper. 10 be tu rned
in as proof that they had found
thai particular fox .

According to KQtiXA. "1t to ok

them the entire hour to lind T I
and T2. O ur video tape shows

them wal ling around in circles
and then walking away several
rimes. totally befuddled ,"

How m any more?

At I I A M , T l and T 2 disap
peered from the ai r, replaced by
T3 (t-.lOS) and T4 (MOH ). Both
were about 25 mile s away, o n

"',~ I lhe west side of Sail Pmnclsco
Bay, " Ma ny hunters searc he d
the same area on foo t fo r T 3 and
T4 at fi rst : ' Bo nn ie reponed.
"T heir signal strength " 'as sim i
lar to the earlie r ones . d ue ttl
their muc h hig her powe r and
high locat ion ,"

"T he ~10S signal was very
lo ud: ' KD6D X wrote. "1some
times received it fu ll -scale . I
drove around the "tart poi nt area
a nd the di rectio n did not change
at all. This told me that it was
not d ose. G reg Ottria KEb PTP
and I headed otf the hi li to c atch
Hi g hway 10 1 nca r M ountain
View. We pic ked up lunc h in
Sunnyvale and co ntinued north,
ending up on Skyline Boulevard.'

Upo n e xiting the ir vehicles.
most hunters quic kly spotted a n
ammunition box with whip an
tcnna sticking out. faste ned to a
"Trai l Closed" sig n (Photo C ),

They grabbed a candy har from
the hag ne xt to it and beaded o ff

into the woods to 100" for the
sour..-e o f lhe weake r ~IOH sig
nal , '1'4 was a little harder to
fin d : ' KD6DX reponed , "1had
a lo t o f signa l rell ec-uons a nd
didn ' t k now where to go .
KEtirrTr and I walked up a tra il
unri! the sni ffer pinpointed it
belo w trail level (Photo H).

Ji m conti nued . "As we too k
t he Mr. Goodharw c a ndies .
Bonni e walked up behind us in
he r witch costume , She asked if
we had fi nished looki ng for the
three to eig ht transmlncrs. We
gathered from her cryptic slate 
mer uthat there were more fo xe s
to hunt. With careful auemion.
we di sco vered that the re was a

EL ECf FOXX: ' The line print
underne ath was " Pa id fo r by
Ca lifo rnians fo r Bay Area T
Hunts Committee."

Instead of the traditio nal sign
in s hee t. a hag of Ha llo wee n
candy was near eac h of Bonnie 's
fo xes, Each bag had a different
bra nd o f cand y bars . Hunt ers

Photo C, H IIIIII III " . Anonnmmition CtlII with 1II11ef//U/ lItot' 1I siK II

hoard. Andthe signa/ is reallv strongt Call this he fox #J? (Ph01(l
by KD6DX.J

taken advantage of ihe sign clut
tcr that decorate, the fences o f
mo st Ca lifomia vacant lo ts at
election time . TI was inside her
ow n fak e cam pa ign sig n . T
hunters ' an he mesmer ized h)'
watc hing thei r sniffing devices.
so they mi g ht hav e missed the
fac t that th e stgn read " RE-

Photo I) , Rich Harrington KN6FW just fou nd fox #4 deep ill the
II'Of/ciJ . tts beam ol/fenno caused the signal 10 haunce from 0

1II00111Will to the north , (Photo by KD6lJX .J
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QRP

Michael Bryce WB8VGE
Sunlight Energy Systems
955 Manchester Ave . SW
North Lawrence OH 44666
[prosolar@sssnet.comj

Hov.... many hours have you
spent worki ng on the li ner de
tails to pea k the fronl e nd of a
QRP receiver'? Then. after hou rs
of ..... ork . you co nnec t yo ur
dream ri g up 10 a he-hum audio

am plifier. Kinda trashes all your
work , doe sn 't it '? Well. th is
mo nth we' ll luke a closer loo k
at so me o f the many d iffe rent
audio amplifier chips available
to the horne builder. We 'll a lso
look at the o ld sta ndby-s- the
LM386.

Keeping it s imple

Everyone likes to keep things
simple . no matter what the
project. However. in an audio
ampli fie r. sometimes simple is
the not the best way 10 go. I
guess it all depends 0 11 wha t the
end prod uct will be . If you ' re
o nly after eno ugh audio 10 drive
a pair of walkthing headphone s,

th en yo u can gel by wit h a
few resi stors and a couple o f
2K2222s! If you want to en
hance yo ur aud io so you loan lis
te n to the rig for hours on end,
then you"ll have to come up with
something a hit bet ter.

Set up some guidelines

If you a re working o n the

Low Power Operation

aud io section o f a receiver. yo u
should put some design goals o n
paper. If. fo r example, yo u ' re
goi ng to be using the receiver
(or transcei ver} fo r portable use .
then current co ns um ptio n is
rather important. Likewi ..c. if
yo u're planni ng fo r portabl e
use , do you really need a two

watt output amplifier? Wh ile
you and your family may like
CW in the backg round whi le

you camp. those o f Us a round
you may be camping to gel
some peace and quie t !

Anothe r gu ide lin e i s the
amou nt of space , and thus the
pa ri COU nlS needed to produce
your desired output If you 're
buildi ng a super-s ma ll rig. then
you' H have 10 design your au
di o section using the mi n imum
number of parts . In this case,
pe r ha p s t he use o f s u r fac e
mount components may be re 
q uired , And if that is so. then

\ 'OU oucc aeain have to 100" at• e

theoutput power you can safely
pu ll out o f an SMT audio am
plifier. On the other hand . if
you're p lan ning on bui lding a
rig that wilt ne ver see the green
grass o f a national park , rbcn
yo u may want to go with lots of
audio . If that i.. the case, there
are many hybrid ICs that have

ve ry lo w internal di stort ion
nu mbers. Wc 'lI 100" at a nu m
ber o f the se chips in a moment.

A s home-brewe rs. we ca n
lake advantage of sOI1l~ o f the
specialized audio Ie chips that
have sprung up from consumer
goods. There arc audio ICs that
support up 10 the watts o f very
d ean audio. In addition. you can
doubl e up the power becau se

these chips al so produce grea t
so und ing audio. To really make
things more interesting, some o f
the se speci ali ze d aud io c hips
ha ve an onboard auenuaror. You
can remotel y control the volume
by varying a DC voltage Instead
o f running audio a round your
chus..is! A lthough most o f this
is o verkill fo r most of us, the
techno logy is there none thel ess.
Let's gel going!

Th e LM380N

T he L:'>13 8 0K is a n audio
amplifier in a I-t-pin DIP pack
age that requires w I)' few addi
tiona l exte rna l components 10
make a complete 2.5 wall am
p lifier. T he gain o f this IC is
fixed at 3'" dB . T he LM3l\O:"
c hip has a un ique inp ut stage
thai allows inputs to he g round
referenced. The output is auto 
matically se lf-cente ring 10 one
ha lf the suppl y vo lta ge , T he
LM 380N has outp ut short ci r
c u it prorecnon wi th i nte rn a l
thermal limi ting. Since this chip
has the internal thermal heal sink
co nnec ted to the middle pins. it
allows for easy heat sin" design
using the PC board traces.

The LM388

Thi s audio chip is very similar
to the LM380 :". T he g a in is

internally set at 20 dB . Ho w
C\'Cr. by c ha ng ing a few extcr
nat components, (a resistor and

a capac itor between pins 2 and
6) . the gain can he inc reased up
to l ou d B, T he inverting/non
invert ing inputs are ground- ret
e rcnccd. whi le the output is au
romanculty biased 10 o ne ha lf
the DC powe r supply voltage .
The Lf\1388 will operate with
low d istortion all the way do wn

10 '" VDC.

The LM384

If yo u' re locking for so me
thing to rod your nei ghbors.
this is the o ne thaI will do it !The
L:'>1J8-1 will produce fi ve wa lls.
Ha ving the same I -t-pin co n
fi guration, yo u co uld swap out
thi s c hip with eithe r the L~1J80
o r the LM388. with mino r pin
c ha nges o n your PC hoard.

The L M386

He re ' s o ur o ld friend ! Prima
ri ly. this chip is designed for
low-volt age . bat te ry-operated
apphcuuons. With pins I and 8
open. ci rcuit gain is inter nall y
se t 10 20 dB . Wilh a IO ~F ca
pacitor between pins I and 8, the

gain is then set to 200 dB . T he
gain of this chip loan be SCi 10

just about anything in be twee n
these two levels hy adding a re
sistor in seri es with the capaci
tor connected belween pin I and
pin 8.

The TDA2040

Here is a chip that will also
ra tt le yo ur windows with its 2()
watt out put. T he T DA2040 is in
the fi ve-pin S IL (s ing le inlinc j
package . It's a good thing thai

nwuy 0 11 the cust side o f the hay
and eventually gave up, notifying
the hunt group via a repeater."

As I have written before. I
think the best hidden transmit
rer h unt s include s ur p rises.
Bonn ie certa inly fulfill ed that
rniv..ion. and she gave the Pack
a-Lunch bunch a good introduc
tion to in te rnationa l-sty le
foxtailing in the process. KD6DX

procla imed. " 1think Bo nnie and
her helper Je ssic a shou ld be
gi .... e n a fi ve - sta r rating a nd
made the exc lusive fox for a ll
Pad -a-Lu nch Tvhunt s . But
Bonnie. it doesn't have 10 he th is
hard every time! "

Bonnie and he r friends a re
also p lan ning some all-on-foot
foxhunts follo wing intc mmional
radi o -o rien tee ri ng rul e s. She

hopes to put toget her a team to For more information o n how
compete at the 1999 Friendship yo u and you r fe llo w hams can
Radiosport Garn e s (FRO -I)!)) hold inte rnational-style fo xhun ts

foxhunts in Portland Oregon. this a nd participate in FRO-99, visit
coming Au gust. As I reported last the " Homi ng In" Web site. URL
month. competitors from Russia. abo ve . If yo u ha ven "t ..uc 

Japan. Canada. and perhaps other cumbed to the lure o f the Web.
countries are e xpected to attend send a self-add ressed stamped
this event. which has been dcsig- e nvelope to my posta l address
natcd as the first lA RU Region 2 above and I' ll se nd yo u the in-
ARDFChampionships. fo rmation by ret urn mai l. fa
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Mobile, Portable and Emergency Operation

ON THE Go

Steve Nowak KE8YN/4
1011 Peacock Ave. NE
Palm Bay Fl 32907·1371
[pangen @compuserve.com)

A value statement

There 's a saying. ofte n uttrib
uted to Henry Ford. that goes
something like. "Whether you
believe you can. or you believe
you can' t-a-you're right." There
is a 101 of truth in that . We tend
10 achieve wha t we believe we
can achieve.

Someti mes . fo r example, I
hear from other amate urs that
they have been intri gued by

mobile or portable o peratio n.
but feel tha i it is too expensive.
In fact. most of us have heard
of prospect ive ham s who arc
inte rested in the hobby hUI
don" , pursue thei r interest be
cause o f this pe rce ption that it
i s prohlbirl vel y expe nsive .
This may he one of the most
in accurat e ussurnpuo ns we

face tod ay.
I ma y not have t he best 

eq uipped ham sh a ck ill t he
world. hut I've go t equi pment

that suits my needs and provides
the capabilities I' m interested
in . Al on gside t he com p u te r

mo ni tor sits my low-band rig
and a two-meter transcei ver as
we ll as my TNC. which allows
me to com mu nicate nut only by
mice or C W hut a lso hy packet.
tel etype CRTIY), and slow scan
TV (SST V). Almost all o f the
co mponents were purchased new
and cost around $1500 total.

I know what yo u' re thinking:
I j ust pro ved your point that
amateur radio is a very expen
sive hobby. But wai t a minute.l
did not purcha se all o f thi s
e q ui pme nt at o ne tim e , but
added, upgraded. and traded up
over the years .These arc the lat
est acq uis itions that I ha ve , and
e xcept for the di g it a l power/
S WR meter (bought o n a c lose
o ut for $20). the other eq uip
ment is be tween 13 and 16 years
o ld.

II' s interesting to no te that the
prices for today's comparable
pieces (whic h d o ha ve a few
mo re horns. he lls. and com put
cnzed whis tles) are about the
sa me in actual do llars 01<' they
were for my eq uipme nt when I

purchased it. Ye s, I'm talking

new, second - or third-tier-from
the-top eq uipme nt. Thi s means
that an excellent high-frequency
rig c an be purchased fo r less
than $ 1000, and a medium-pow

ered VHF transce ive r for le ss
than $500.

Again. thi s may seem like a
lot o f money, hut there is o ne

o ther factor. Remember how I
mentioned that my statio n sits
next to my com pute r? Th ese
days a compute r seems just as
necessary as a telephone . Obvi
o usl y, " the k id s ne ed it fo r

school: ' My older son typed one
scho ol ass ig n men t for every
gaz illio n ho urs of com p ute r
games he played (and he ' s now
majo ring in computer science in

college). so r wonder about that
linc of logtc. f or whateve r rea

son, a computer is conside red a
nece ssity.

Since I bought my current HF
rig in the' mid -' SOs. I have had

an SOSO-based co mpute r. u 386
bused compu ter. and a Pentium"
and a K-6. These computers cost
an a v-erag e o f twice whut m y

ri g cos t , not c o u nti ng up 
g rades. ad di tional memory. and
consumable supplies. It i.. well
ac know ledge d th at we go

through a computer generation
e ve ry 18 mouths . So, since the
' 80s we' ve been through the

800S, the 286, the 386, the 486,
the Pe ntium, and the Pentium

Pro. And you can only upgrade

a system so far before it has to

he replaced, because new soft
ware won't run on most previous

platforms.
On the o ther hand, an ama teur

rig represents a great value . Fig
uring the cost over time, my HF
rig has cos t me just over $ 100
per year, while my computers
have L"OSt me over $6{X). Have I
gotten 21 e value from my HF rig
per day'? Yep. Can I still UM: all
the modes? Agai n, affi rmative.

Some fo lks may prefer to look
at the cost as cash flow ruther than

calc ulate the value overtime.The
initial outlay of money ma y be
the concern. I full y understand
that issue as well, especially as
it re lates to mobi le or portable

operatio ns. After all, if you have
a decent rig at hom e, the mobile

may represent a duplicate e x
pen se . That' s wh y we hav e

bamfcsts.
My mobile rig was purchased

011 a hamfcst and incl uded the
rig , microphone, a 20 A power
supply, and a phone pat ch- foe
be tween $200 and $300. If I had

bee n so incli ned . I co uld have
so ld the patch and power sup
ply to further reduce m y cost . If
I had been faste r 10 react at that

hamfest I could have pic ked up
a multiband Ourbackcr antenna

for less than $ 100.
Odds are that most automobile

mo unted two-meter rig s cost
more than S300- S-KX) if you in
cl ude the antenna. So. all things

es ting st uff There's a UALR
lookup. QRZ, and Buckmaster
cattslgn look up search engines.

But what I find the must in
teresung is the ability to view
reflector postings of the Q RP.
Topband. CQ·Con te s t , a nd
Tower Talk. You can view and
searc h reflec tor archives. too .

Thcres a ls u an ac tive OX
cluste r si te fo r all the HF ham
hands. Why, there ' s e ven Telnet
Packet G ateways o n the site !
Thi s is a slick way to keep in
to uch wit h o the r QRP o pera
ters-e-chec k thc hand co nditions
while you search for OX fro m
the cluster gateways. fa

CW and ill SSB. You 'llnced the
Real Audio p layer plug-in for
yo ur Web browser. Tha t's not a
problem, as you can down lo ad
the plug-in from the ARRL cite .

You may wa nt to check out
my Web site, too: [www.seslogic.
co m ]. I'll be installing some
links to some of the QRP sites .
Ha ve yo u ever wanted 10 check
o ut what is happening with yo ur
QRP b uddies on the QR PL re
Fleeter? But you don 't want to
me ss with subscribing to the
news reader? T hen po int yo ur
webbrowser to: lwww.qth.ccnv
sta m pcr/searc h/baf00 f.h tmJ.
There you'll fi nd lo ts of inter-

hcut sink for its rat ed o ne wall
o utput po wer.

T here' s no t e nough mom to

puhlish the p inouts o f each of
these chips. but any good refer
e nce book will do . I used the one

by National Semiconductor.
He re would be a good chip to

replace the tired LM J Xo. Thi s Tidbits
one -watt mo no a mpl ifi er is
bund led in an e ig ht- p in DI P Are you a mem ber o f the
package.ThcTOA7052 features ARRL'~ If SU o check o ut the new

internal short circ uit protection. members section o f the League's
low power consumption. and Web site. They arc at [www.arrl,
good ovcralloutput stabifity. No org ). O nce yo u' ve ente red the
ex terna l componcrus are rc - members-only section, check out

qu ircd for c irc u i t tuncuon . the review o f the SGC2020 rig.
There is no need fo r an external Yo u can listen to the rig in both
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The TDA7052

thi s chi p has a bu ill -in over
tem perature sh utdow n. It has

internal sho rt c irc uit protection.
100.
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THE DIGITRL PORT

Jack Hetler KB7NO
P.O. Box 1792
Carson City NV 89703-1792
(jheUer@ sierra.net)

BUdget portable/mobile
digital

Some of you have wondered.
I am sure, when I was going to
lake the SSTV, RTTY, c tc ..
down the road . I finall y did it,
and it is well worth the effort.
cons idering the time J spend
away from home,

The only mi ssing element I
needed to come 10 grip s wi th
was a mobil e ante nna . The
stores and ham magazine ads
olTer many choices, and I looked
at them. There is nothing wro ng
with buy ing ready-to-bolt-on
equipment. It is well wort h the
mOlley. Ham equipment is a bar
gai n when you consider Ihat the
ex pe rimenting is pretty we ll
done by the time you buy it.

But you faithful readers know
me bcucr than tha t. If it can he

made by a pair of huma n hands,
surely I can do it as well. Just
seems to be an att itude. and if it
hasn' t been cured by thi s time
in my life , it is without douht a
hopeless case , Besides. these arc
learning exe rcises. No on e
should leave this earthly exist
ence wit hout a knowledge of
mobile an tenna fabrication.

Just a quic k aside : Today.
when I made the firs t 40 meter
contact to get a re port on the
antenna, I hooked up with Dave
W7DE in Palo Alto. and Forrest

K6HY, who is a hit far ther north
in Ca lifornia. These ham s to ld
so me old war stories about mo
bile antennas of yore that were
not only educationa l. but also
helped put some of my recent
efforts into perspective.

Here ' s a quick ru ndown on
the project. Though it is success
ful, I feel the dimensions arc not
quite ideal. Therefore, I won't
gt ve exact meas urements lest
you copy the m and end up with
a less than perfect product. What
I am saying. simply, is that af
ter careful adj ustme nt I have an
antenna with a re latively high
SWR that requires an antenna
tuner.

This is okay by me, since any
mobile antenna, other than the
co nstan tly va riab le "sc rew 
dri ver' variety, requires a tune r
10 work more than a narrow seg
men t of th e band . I have a
theory, and don't lake thi s as
"fro m the horse's mouth: ' that
the rea son you can ge t good sig
nal reports from these dink y
linle antennas is that the vehicle
is part of the radiating device . I
hope I don ' t draw cri ticism on
that point , but it makes sense.
How else can we explain great
performance from a sixteenth
wave whip'?

Thi s budget mobile antenna
costs less than 20 to assemble.
The real problem with saving

money is that you have to work
for it. The first part was fairly
simple. I purch ased a scrap o f
hal f-inch PVC for less than a
buck to use as a coil form. To
go with that, I picked up some
14-gauge copper wire for about
15c a foot. ano ther $3 or so .

An idea was forming about
spacing on the smooth surface.
rca lculated the number of rums
I wan led on the form. chucked
the pipe in the meta l lathe, and
cut a shallow thread along its
le ngt h at s i x a nd o ne- ha lf
threads per inch . T hat made
winding a neat coil easy,

T he standard thread dimen
sion for mounting mobile hard
ware is three-eigh ths diameter at
24 threads per inch. I wanted to
usc that standard because. in the
end. it might prove pruden t to
purchase a commercial stainless
steel stinger. Real-life reasoning
showed this to be wise because .
for the experime ntal version. the
stinger was first made by weld
ing three pieces of e ighth- inch
gas welding rod end-to-end.

Vertical with a droop!

This was brazed to a short bolt
with the proper threads, and an
interesting phenomenon rai sed
its head. Though this work of art
ap peared fairly straight, when it
wa s he ld vertical . th e top
d roo pe d o ve r lik e a wi lted
flower. This was remedied by
s li pp ing abo ut 50 inch es o f
quarter-inch stee l tubing o ver
the bottom half and brazing it
at both ends.

Also. afte r realizi ng this rela
tively stiff assernbty could strike
some low bridges , the length
was reduced 10 seven and a half
feel. A three-ei ghths nut was
ground to a press fit and epoxied

into the top of the coi l with the
coil wire attached during thi s
operation. This made one end of
the ante nna complete .

The o the r e nd of the coi l
needed a coax fi lling. This was
accompli shed by fi tting and
pressing a barrel connecto r into
the coil form with the proper
connections in place before ap
plying epoxy. This project was
taki ng s hape rat he r nicel y
nothing to this home-brew stuff.

Then came the rude awaken
ing. There was no easy way to
mount thi s co ntraption w it h
readily avail able ha rdw are , I
was going to have to roll my
own.

A fler a quick search through
the sc rap bi n. the on ly material
t hat was close to w ha t wa s
needed was a piece o f half-inch
aluminum plate . Sounds simple,
except that this was 7075, about
the toughest a lumi num avail
able . It is nearly indestructible
and, consequently. difficult to
cut. S li1I, it was the best qui ck
choice.

Bra cket s we re formed to
clamp to the upper and lo wer
ends of the coil and mount to the
c urved side of the van . T hat
curve can really mcs.. with your
mind . Inside of a foo t. the re is a
three-inch variation from verti 
cal. I learned thi s when auach
in g ot he r appli ance s to th e
inside of this old van. Ifyou eve r
decide to build your own RV,
lake it from me: Build it into
something shaped more like a
shoe bo x.

Aft er ge tting through a ll the
to ugh detai ls o f for ming th is
a lumi num and ge tt i ng it
mounted 10 the side with some

Cont inued on page 50

considered, the price is nowhere
near as prohibitive as you might
think to operate HF mobiling.

And what do you ge t in te
tum? First. you' re not limited hy
repeater coverage. and many HF
mobi le operato rs have rn ainc,
rained a contact ove r a distance
of a hundred miles. Su re there 's

some signa l fad in g , but not
much more than I experience
with my fixed rig at home. Rag
chewing with a foreign station
seems to male a trip seem much
shorter than a sim ilar d iscu s..ion
on a local repeater. Plus. you ' re
not ty in g up a repea te r rrc
quency in the process.

If you read this column regu - co nsider. If you do, drop me a
larry. you know thai I have a line and let me know about your
passion for emerge ncy and di- expe rie nces. I enjoy hearin g
sasrer comm unications. Think about different aspec ts of the
about how much more you can hobby and passing them along.
con tribute wi th additional bands Even thoug h we provide a lot of
at your fingertips in the car. public service. ham rad io is, uf-

T hink about it. It j ustmtght {cra l l,a hohby,andth us mai l~

b e so me th i ng you wan t to a whole lo t of fun. ij
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NEW PRODUCTS flood warnings 10 temperatures I
and humid ity level s.

Other ne w p rodu cts from
Peet Bros. a llow you to po st
local weath e r da ta o n your
home page. store the data at
live-minute intervals fo r up to
a month before trans ferri ng it
to a co mputer file for d isplay
and ana lysis, and monitor the
weather remotely. Yes. you can I
check the weather at your cabin
o r the marina or wherever .. .
before you load up yo ur vehic le
with allthe wrong gear!

Whether you have a bobby
interest in weather or a multi
million do ll ar corpo rat e re o
q ul remcm to kee p track o f the
weather. PeerBros. is the corn
puny 10 ca ll. You c an reach
them by phone at (8001 USA·
PEET (872·7338) o r at (731 )
53 1-46 15. FAX them at (732)
5 17-0 6 69 or E-mail them at

lpeetbroserpccrbros.coml. J

--...._----------

Doing Something
About the Weather?

The world's best
affordable

Weather Stations

We ll . the y 're ma king it a
wh o le lo t easier to deal with

. .. the fo lks at Peel Bros . Com

pany. I mean. You can conflg

urc an Ul ti metcr syste m to

provide you with exactly the
wealher information )"0 " need.

from wind di rection and nash

_...._---
necrs. technicians. amateur ra
d io operators and stud ents will
find di rect. dear nee ded infor
ma tion in th is handbook about
inductors. loops. transmission

li nes . capac itors a nd more .
Scoresof formulas. graphs and
practical construction details
arc included 10 m a ke th is
softcover book a handy take
wi th tech nical manua l. The
au thor. Italian amateur operator
G uido Silva I2EO emphasizes

the building of circuits and parts
wi th over 100 full-page graphs.

Sec your ham radio dealer

o r look fur Rad io Components
Ham /boo k (M FJ-350RJ wber

ever you buy books. or coma"
~IFJ Publishing for more de
tails: P.O. Box 494. I\Iissi ssippi
State MS 39 76 2.

I'HfORY'Of
CO NfHJ'S

IOf the RadIo
arJdElectronics Technician

.;;,

RADIO ',
(OMPONENrS
HANDBOOK

b, (;. NI<> "i/".
- /!f(}

MFJ

Radio Components
Handbook

The full titk is Radio COIII

poncnts Ill/Ill/book for 11/(' Ra
dio and Electronics Technician,
Theory (JjO IllII'0IlClltJ. 8 m}/;. t :
hy G uido S ilva I2EO . Ellg i-

The Adonis
of the Airwaves

So und coo lly profess io nal
with the AM· 7500E am plified
desk to p mike. The fo ur-hand
graphic equalizer provides tone
co ntrol uvcr your trcnsnuucd
voice. whi le: the three -stage
speech compressor and audio
amplifier co rnrct the strength
and consis tency of your trans
mined audio. You 'll also find

that Adon is US A's AM-7500E

has a highly se nsitive electre t
microphone element. o utput
level cont rol. momentary and
locking PTf switches. battery
test cr-c-und rn o rc , a ll in a
sharp-looking. anodized al umi
num 1)00)' with metal goose
ned mi ke .

T he A~1 -7500E is powered
by AA batteries (4 ). an op
tio nal DC adapte r (mode l PS
6A) or directly by some radio...
It usc .. Adonis adapter cables.
available separately.to connect
10 your transcei ver. making
switching radios a snap. All th is
and a fu ll one-year warranty for
$269 .95!

For a free catalog with all
features a nd spe cs. write to
Adoni s USA_ P.O. Box 112·J..
Issaquah WA 98027: 'all (4 25)
5 5 8-9592 ; FAX (4 15 ) 558
9704 : or E-m a il Iinfo @
rflimited.corn]. C heck out the
We b site at [hllp :/Iwww.
rtl imitcd.co m ].

Neulink 96008 Wireless
Networking Base Station

RF Neulink announces lo w

cost. rel iable . intelligent wire 
le..... ne tworking with its micro
processor-controlled base sta

tion. the Neulink 9 6<XJB. The
9 6008 is offered in both the

UHF and VHF ranges. and is
d e s ign ed to comm unica te
through its RS 232 port to a 10
cal compu ter or o ther intelli 
ge nt ho st de vice s. Net wo rk

addre ss information and data
are ..ent 10 the ha..e statio n via
the RS 23 2 seria l port . The
Ncul ink 9600B ba se stati on
puts the data in a packet alo ng

with a packet identifier. a des- l
tination addre ss and a 16 -tJit
e Re. The packet is then sent
ove r the a ir a t 96<XJ BPS to the

rem o le network of Nculink
9 600s. All over-the-ai r com
munications. inclu ding e rror
checking and correc tio n. trans

mission ret ries. address vcritl 
cation and du plicate message
chec king are handled by the
propriet ary over-the-air proto

'01. a nd is transparent to the
base computer and the remote

device s. A remote network of
up to 65.fMMJ Neulink 9600s are
intelligent two-wa ll synt hc
slled transceiver modems with

64 programmable RF chan nels,
and astore and forward repea ter

ca pabi lity.
For more information. cou

tac t RF Ncu hnk. 7610 Miramar I
Rd .. San Diego C A 92 126. Call
(SOO) 233 - 171S; FAX (6 19)

549-6345; or E-mail [rfrculink
(4': rf nd ustric s.coml.

Back by Popular Request!
T he hams at HAL proudly announce the all-ne w DXP38. featuring the DSP power o f the P3S and the tuni ng indicator style o f the

RTIY- I. T he DXP38 includes fully-adjustable Mark. Space, and Shift se ttings in FSK and the highe r speeds o f CLOVER-I I . As with

all HAL products. you don't pay e xtra for software. In addition 10 our standard DOS-based terminal program. Ihe DXP38 comes with
a new Windows (95/98!NT 4.0 ) tcnninal rogram-all for $395 .00 plus shipp ing~! -,
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7182 Rasmussen Ave.· Visalia, CA 93291

Where engineering and quality come first!

aRCLE 22 ON READER SERVICE CARD
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• Our LM-470D Is now redesigned

to hold 15 ft . of antennae a t 70 mph!

• Irl-Ex builds the finest in crank-up ,

free-stand ing or guyed towers.

• All towers are complete with

rig id c oncrete b ase mount.

EE/\"'ltefCard
V .

New in this thi rd edition book are world frc
quency maps to help you tune into a specific
country, anywhere in the world. The new quick
country guide will help you tune in almost any
time of the day or night. $19 .95

A true cornucopia of technical information
for ham radio. Not only will you fi nd the
theoretical aspects. you will find real practical
information presented in a no nonsense form.
Equipment & Log Sheers, Charts. Tables
showing: .....orldwidc callsigns, world times,
shortwave listening frequencies. coax losses,
CTCSS details. conversions, construction
plans. emergency information. etc.

133 pages. $14 .95

Send check or money order plus $3.50 shipping & handling to:

Omega Sales
P.O. Box 376

Jaffrey, NH 03452

, . A perfect travelling companion. The Mapbook
l>;'J" Kfpelllrr . . .
~)ll 'bp"ook '~ contams locations 01hundreds upon hundreds of

-' ':II!:' open repeaters throughout the U.S., Canada and
I~;P "",,"""':=1" Mexico.These detailed maps show all highways
(;:11 ;''": "....-- , and major cities in each state. If you travel

,,~ """"
,rJfl ~ I ~-'-~~ " - anywhere in the United States, this Mapbook

1'~. IB.~ t'Im> •rfJ fM.;~ •• " ", will he the best Investment you ever made!
~ --' - """'. R' ;"", $9.95
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THE DIGITAL POA T T hin k a bo ut j ust th is o ne

ite m, Kenwood sees it is neces
sary to put a lillie pizzazz in the
HT FM mode. so what do they

do? They build a great new digi
tal came ra that interfaces with
the ir handhe ld s so SSTV pic

tures can be taken and , within
mo ments. sent o ver the air to
o ther hams in full -quali ty co lor.
That is very nearl y instant grat i
fication. plus the ability to use
o ne of the ne w tech no lo g ies

ava ilable in conju nctio n wit h
ham radio .

I t s ho u ld n't be up to the
manufacturers to design eq uip

ment that will bring ne w heights
of inte rest to ham radio . bu t
Kenwood has made a step in the
right d irection . T hat is the VC
H I , It costs money, about $500.

hu t so does any o f this hi-tec h
Sluff, and people are buying it.

I still recall the pro fessiona l
programmer sluing in my shack
watching a packet connection in
operat ion . He was marveling at
how thi s was being done with

no connec tion throu gh rele
phone lines. We can display the
same fascinatin g stuff with all

the d igital mode s.
Consider ho w yo u might im

pre ss your technically-oriented
fri ends if they could sec packet
run over the ai r or. better yet.

SST V. RT T Y, PACT O R o r
W EFAX. Th ink o f the possibili
ties as yo u te ll them , ..... and

you could do this and more . Do

you realize that. as hams. we can
make contact with o ur o wn sat
elli te s and pass some of these
same kinds o f me ssage s back
and fo rth through them? I would

like you to get into this so we
could do these things together:'

And the re lies a little secret.
Most peo ple aren ' t really loners
when it come s to learning some
thing new. T hey may be com 
petitiv e and wa nt to learn mo re
and faste r than o ne ano ther. but
that is the ad vantage o f two

people wo rking together. Try it.
Of course, that may mean in

vesti ng 30 or audollars and get
ting into RTIY o r SSTV. but
that is generally within the range
of those who read this column,
If you will refer to Ta b le I , you

the mode as we ll as those who
would like to do SSTV o n low
power. I even ran across o ne
ham who had tired o f the usual

propagation and interfere nce
problems who heard us o n 7 .190
during an early afternoon session.

He had become more enam
ored with th e In terne t eve n

though he had assembled a rc
spect ah le ham sta tion, T h is
le ads me to a painful subjec t.
T his Internet is one o f o ur great

est asse ts when it comes to reli 
able comm unicatio n and data
transfe r. b ut it has become o ur
greatest competitor for the chal
lenging mind that was o nce best
suited for ham radio activi ties.

The reasons are based aro und
c hoice s, Suppose yo u can e x
plore wh at goes on in o the r
lands by simply co nnecting to a
server through a tele phone line
and runn ing a searc h fo r that
land , and yo u can do this immc
d iate ly wi tho ut pas s ing a ny
tests . (Some o f the fo lks usi ng

the Inte rnet should have to pass
a te st o n co mmo n se nse and
courtesy, bUI if they don 't have

to pass an)' such te st to get a
dri ver 's license . ,. well? Ano ther

subject.)
And o ur natural rebutt al as

ham s is that what we do is more
pe rsonalized and we get to talk
to the natives and ma ke fr iends.
e tc . wesay there is a challe nge

to using ham radio that shows
w ha t we a re made of. Kid s

co unter b)' sayi ng the y ha ve
plenty o f othe r challenge s al
ready- they want some imme
diate action ,

A ll right , so th is is a n o ld
story and it goes o n. back and
forth. and no one really wins.
Let's face it. It ain' t about wi n
ning , i t' s abou t what we ca n do
to ma ke ham rad io mo re fas
cinating to the up and comi ng
generations.

The po in t 1 wo uld li ke to
make here is sim ply th is. We

have. at o ur fingertips. a most
attractive package of technology
th a t is d isg u ised a s an o ld
fo ge y ' s ho bby. Ham radi o is
much more than a ticke t to pur
chase an HT and access the local

repeater.

same thing. I knew that 3: I
could be tuned o ut with a tune r.
so I brought o ut the massive
desktop tuner and. sure enough.

it handles it nicely.
The final test to determi ne if

a ll this was worth it. if it was
time to start over or scrap the
whole project and go commer
cial, was to see if I could he
heard . Th is was late e ve n ing
lime. there was a con test in
pro gress and my li tt le pe anut
whist le ....u sn' I q uite noticeab le.

The nex t day. at the appropri
ale lime. I drove a wa y from the
house and the side o f the hill that
so effectively shields me from
some of my best ham contacts.
Wit h the van pa r ke d in the
middle o f the valley aw ay from

any o bvious obstruction . I made
the fi rst contact with the new
anten na a nd the signal re po rt
wa s vc ry e nco ura g ing . T he

other operator was using a delta
loop and the signal reports buth
ways were in the S8 t09 category.

1deci ded to keep the not- so
perfect anten na just as-is and

use it . Other priority projects
were getting "behinder." and at
least thi s works,

I learned at least one thi ng
beyond the obvious problems
fac ed wh e n making do , One of
those is tha t the g rid d ipper

me thod o f tuning an antenna has
become pretty we ll antiquated.
I ha ve been read ing the ads fo r
the super antenna analyzers that

are purported to te ll all you need
to know t o get an an te n na
trimmed correctly. simply, and
quickly. I need o ne of those if I
am going to e nga ge in suc h
projects, (Maybe I should b uild
one")

Now. it is possi ble to be away
from home and keep ac tive con

Photo A . This is the assembled tac t in the various HP modes , I
mobile antelllla \l'ilh temporary have not tried this antenna on 20
clips ill place for testing , The meters. The d ip meter said i t
mounting was the most chalieng- resonated there a nd o n 15.1 will
ing task. The des ired position. have to lo ad it with the tuner and

high on the side, required some see how well it radiates. If that
effort to gain a vertical installa- makes it work, I will be a happy
tion, The aluminum brackets camper.
were bored and nit. then Speaki ng o f d igita l amateur
threaded for clamp bolts. A modes, the SSTV activ ity o n 40
weather corer is ("om;IIX as soon is drawing attention . I get E-mai l
as the project is completed, telling me ahout new interest in
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to p lug the ICOM 735 into 12
volts and the antenna to c heck
the SW R, The had ne ws: T he

best reading was about 3:I. with
the built-in me ter on the 735 . 1

brought o ut a separate meter-

angle brackets. it was time to

run the coax. Thi s was fa irly
simple, since I am at liberty to
dri ll holes wherever I w ant o n
th is vehicle . With an appropri

ate-si te gromme t in place, the
business end of the coax was
insertedthrough the side of the
van and I was in business. (See
I'il iltl) ilL.)

The ne xt step was to deter

mi ne wh ere to plate the taps o n

the coil. O ut came the trusty
Heathkit dip meter that had been

gat hering du st si nce the la st
major tunc-from-scratch project.

A fter fina lly gett ing the meter
to dip in the m idd le of the ~O

meter hand . I became painfully
aware that I sho uld have made
the coi l a h it lon ge r. Tha t is

why there is no list of abso lute
d imensions given here .

The next to last e xercise wa s



Numb« 5 1 on your FHdbecl e.nJ

HAMS WITH CLASS
K7UGA Retired senator Barry

Goldwate r. SK in 1998
W B6AC U Ro ck Mu si ci an

Joe Wal..h

Carole Perry WB2MGP
Media Mentors Inc.
P.O. Box 131646
Staten Island NY 10313-0006

I.U ISM President of Argen
tina Carlos Sau l Menem

W6EZV USAF General Curtis
LeMay, SK in 199 1

K20RS Wri ter. humoristJcan
Shepherd

K6DUE Retired NBC science
reporter Roy Nea l

Famous folks

It is always nice to be in the
company of accomplished , suc
cessful people. As amateur radio
operators. we arc al l in the COIll

pany of some very famous per
sonalities. The kids in my radio
classes always enjoy hearing sto
ries about the many people from
different walks of life who claim
amateur radio a.. theirhobby. Pcr
hap.. you can u..c the followi ng
Information to enhance a lesson
at scbcol or to have fun with at a
club meeting.

Writing to some of thL'SC folks
may lead to some interesting ex-

penerces for you and your group.
Be sure to let me know ifyou have
a good success story to share .

KA7EVD Do nny Osmo nd,
who let his call expire-write to
him

EAOJC King of Spain Juan
Carlos I de Bourbon

H S I A K in g o f T ha iland
Bhumiphol Adulayadej

JY I King of Jordan Hussein I

IO f CG Pre sid ent o f Ita ly
Francesco Cosstga

K4LIB Enter ta ine r Arthur
Godfrey. SK in 1983

KA6HV K Singer Burl lves.
SK in 1991

K 16~1 Comedian Stew Gilliam

KN4UB Rock mu sician Larry
Junstrom

W6UK Musician/bandleadcr
Alvino Rey

WA4CZ D M us ici an Che t
Atkins

WB4KCG Musician Ronnie
Mi lsap

KB 2GSD Retired CBS an
chonnan Walter Cronkite

N4KET CNN anc ho rm an
Dave French

NK7U Retired Major League
baseball player Joe Rudi

KB6LQS Pilot Dick Rutan

KI JT 1993 Nobel Prize win

ner Dr. Joe Taylor. Jr.

Info rma tio n courtesy 1994
CQ A.R. Almanac via TSRAC

ARNR. III

will fi nd a number of opportu
nities to get involved in these
fun activities- and they won' t

kill tile pocketbook.
If you haw questions or com

ments a bout this col umn. please

E-mail me a t Ijhell e r@sierr a .
net ) and/o r CompuScrve
1721 30.1352). I will gladly share

wha t I know or fi nd a resource
for you . Fo r now. 73 , Jack
K B7NO. III

Table 1, Current Web addresses. If yeJll enCOllnter a problem WI/h a European address . tile network IS often at f ault. Try (lgom later.
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Current Web Addresses

Source for: Web address (UAL)

HF seri al modem plans + software http Jlwww.accessone.com/- lmayhanlindex.htm

PCFlexnet communications free programs http l /d lOtd.afthd.th·dannstadt.de/-f1exneVindex .hlml

Tom Sai ler 's info on PCFlexnet http://www.ife.ee.ethz.chl-sailer/pcfl

SV2AGW free WingS programs http://www.forthnet.gr/sv2agw/

BayCom - German site htl p:l lwww.baycom.del

Pasokon SSTV programs & hardware htlp:/Iwww.ultranet.coml- sstvllite .html

Winpack shareware for Windows htlpllwww.duckles.demon.co.uklhamlwp.htm

Baycom 1.5 and Manual.zip in English httpllwww.cs.wvu.edul-acmlgopherISoftwarelbaycoml

Source for BayPac SP-2M htlp:ll www.ligertronics .coml

Tucson Amateur Packet Radio- where packet started- new
http: //www.tapr.org

modes on the way

TNC to radio wiring help htlp:l/prairie .lakes.coml-medcalf/ztxlwirel

ChromaPIX & W95SSTV http://www.siJiconpixels.coml

Timewave DSP & former AEA prod htlp:/Iwww.timewave.com

VHF packet serial modem ki t http://www.ldge lectronics.com
.



Easy Antenna Reference
Quick basics for a quick decision.

Kei th Woodward V K2AT
19 Dolphin Ave.

Taree NSW 2430
Australia

The most basic antenna is the half
wave dipole. Most amateurs just run
their half-wave dipole up the flag mast
and see how it waves. The results that
may be achieved wi th thi s si mple an
tenna deserve some consideration. If
yo u refer to Fig, 1, you will notice that
the radiation pattern of the anten na
wi ll vary considerably with height. In
the case of a quarter wave leng th above
ground, a large amoun t of your trans
mission wi ll be confined to high-angle
radiation. Increasing the he ight to one
half-wavelength will lower the radiation
ang les considerably.

If you wish to confi ne yourse lf
mainly to close contact, within. say,
1000 miles, then the lower he ight is of
no concern . To extend this range then,
if possible , elevate the antenna to
around the half-wavelength mark. Ref
ere nce to Table 1 wi ll show approxi
mate he igh ts above ground for the

common HF bands . You can see why
some tall trees, o r artifi cia l supports,
will be handy for the lower frequency
bands. Another considera tion with an
tennas close to the ground, and other
objects , is the loss fro m absorption or
shie ld ing. If th is cannot be a voided,
the n go a head and enjoy the res ults
obtai ned .

I personally ha ve e njo yed many
QSOs using very low dipoles. neces
sary because of the restric tions of city
and suburba n allotments. Howe ve r,
long-di stance contacts over 1000 mi les
were the exception rather than the rule
on the lower freque ncy hands then be
ing used. O n occasion I have deliber
ate ly used very low dipoles on 3.5 and
7.0 MH.-: to ohtain " local" coverage
with exce llent results.

With reasonable e levation, ang les of
radiation can he lowered by vertically
stacking two dipoles. A simple method

I
f you' re a beginner. or find your
self moving to a new QTH. a most
important consideration is what

antenna can he erected for the hands
on which you intend to operate. The
purpose of this article is not to give de
signs down to every last nut ami bolt.
hut to discuss some bas ics and point
yo u in the di rection of an antenna that
may meet your needs. And while these
sugges tions arc mainly related 10 the
IIF bands. a ll the ante nnas here may
also he used for VHF operati on .

HEIGHT

1/2 WAVE

1/4 WAVE

160

83.3

41.7

80

41.7

21.0

40

21.1

10.6

20

10.6

5.3

15

7.1

3 .6

10

5.3

2.7

Fig. 1. Top: dipole 1/4 lI 'llI "e over ground .
Bottom: 1/2 1I'1lI"e over ground,
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Table 1. Typical heights fo r horizontal dipoles . All figures are in meters and rounded off
to one decimal place.
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vertical antennas, separately matched
to 50 ohms, are spaced a half-wave
length apart at the operating frequency.
The same stacki ng harness as sug
gested for the stacked horizontal di
poles is used. A figure -eight polar
diagram is the result of this combina
tion and ach ieves approx imate ly 2.5
to 3.0 dB gai n over a single vertical
antenna.

In Fig. 5 the two verticals are spaced
one-quarter of a wavele ngth apart and
connected together with a three-quar
ter-wave length matching harness made
of 50-ohm coaxial cable. This phasing
of the antennas produces a cardioid
unidirect ional pattern , which gives a
gain in the most favored direc tio n of
approximate ly 4 dB over the single
vertical antenna. In accordance with
the principle of not getting something for
nothing , the rad iation in the opposite
direction is noticeably reduced.

Return ing to horizontal antennas ,
there is a need to provide for more than
one band of operation . The easiest
method is to parallel two or more di
poles from the same feedpoint. I sug
gest , if possible , separating the dipoles
by some distance . In one case I erected
a fi ve-band dipole, spac ing the ele
ments for each hand approxi mately six
inches apart with plastic spreaders.
Thi s operated quite successfully on 40,
30,20, 15, and 10 meters . As with all
dipoles, I made all the elements too
lo ng at the lower end of the band and
pruned each band 's eleme nts un til I
achie ved resonan ce at my favored
frequency of operation .

It's time for an unpaid commercial
announcement. Over the last nine

3/ 4 I-

50 n

•

,
T

1/4 x

i

Fig . 5. Unidirectiona l phased ground planes: gain approximately 4 dbgp,
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F ig. 4. Phased vertical d ipoles. Spacing =
J/2 wavelength, phasing = 0 degre es .. gain
= approximately 2.5-3 d Bd.

wire ground planes cut for resonance
on the bands in use. The main advan
tage of the vertical antenna, other than
its omnidirectional coverage. is its low
angle of radiat ion. This exp lains why a
simple vertica l, well-matched, can
give res ults which sometimes outpcr
form those from horizontal antennas.
In Fig . 3, a vertica l antenna is shown
wi th its radi ation pattern . This is the
theoretical pattern whe n the cen ter is
o ne-quarter o f a waveleng th abo ve
per fect ground.

A similar pattern will be achieved
when a good resonant ground plane is
provided wit h an elevated vert ical an
tenna. Many commercial vert ical an
tennas arc available and cover more
than aile band. Wh ile these antennas
serve a purpose. do not expect the
same radiation effic iency as with a
single-band vertical. As with the hori
zontal dipo le, it is possible to combine
two vertical antennas to increase the
radiate d signal stre ngth in selected
directions.

Two ways , out of many, of combin
ing two vertical antennas are illus
tra ted in Figs . 4 and 5. In Fig. 4 two

Fig. 3. Top: vertical dipole with center 114

WQ\'C above perf ect ground. Bouom: the
mme. but center 1/2 wGI'e above perfect

ground.

fEEDPOINT
50 0

F~;;;

lin

Fig. 2. Stacked dipoles. Appmximmely 25-3
(18 gain . lowered angle of radiation, sill/pie

matching , broad horizontalfigure-S lobes.

of doing this is sho wn in Fig. 2. Please
note that when calculating the match
ing harness, the correct velocity factor
must be taken into consideration. With
a nominal veloc ity factor of 0.66, then
two 5/4 wavelengths are required for
the matching harness. With a higher
velocity factor such as 0.80, it wou ld
be possible to use two 314-wavelength
sections. The size of this array does
limit it to the higher bands. The gain of
2.5- 3.0 dlid plus the lowered angle of
radiation make this a very useful an
tenna. It is simple to match and has a
broad horizontal lobe extending in both
directions broadside to the antenna.

In restricted space circumstances,
due consideration must he given to the
use of vertical antennas. Vertical an
tennas, usuall y quarter-wave or loaded
quarter-wave, requ ire a good ground
plane for best resu lts. In restricted
space, it is usuall y easier to elevate the
base of the antenna and use several



• 16.7 METERS
z ~ 200n

16.7 METERS

The IC-706MKII
Shack-in-a Box
contfnuedjrom page 29

• 12.35 METERS 12.35 METERS
Parting comments

balun, or two leng ths of coaxia l cable.
The last meth od is claimed to reduce
noise pickup by the feeder. The two
lengths of coax ial cable shou ld be ex
actly the same lcngth- RG-58CU
would be suitab le for reasonably short

run s. Gro und th e two braids at the
shack and join the braids at the an
tenna end . The lWO inner cond uctors

are joined to the an tenna and to a 4 : I
ba lun at the shack.

While theoretically the antenna
should have an impedance o f approxi
mate ly 200 ohms on all fi ve bands, you
will probably need an antenna tuner to
achieve a good match.

Th is docs no t exhaus t th e antenna

possibilities for HF operation , b ut
hopefull y will he suffic ient to help you

exam ine your optio ns fo r a q uick start
with a new antenna setup. fa

Fig. 6. Mil/riband antenlla.

months, I have been in antenna heave n
with my new M FJ-259 Antenna Ana
lyzer. Thi s has been a joy to use and
has saved m e untold hours during an
tenna cons truc tion and tes ting. Other

methods o f SWR tes ting may be used.
h ut quite frank ly m y other test equi p
ment is tending to gathe r dust.

Fig. 6 shows an antenna whic h q uite
a few ofmy amateur friends have tried
with good re sults. Whi le I ha ve not

tried this a nte nna myself, th ose whom
I ha ve worked on the air using the an
tenna have been quite happy wi th its
performance . The clements are chose n
not to be self-resona nt on an y band .
b ut to exhibit a m ean impedance o f ap
proximate ly 200 ohms at the fccdpoint
on 80, 40 , 20 . 15. and 10 meters. It
m ay be fed with an ope n-wire. such as
air-spaced 300~ohm line. a four-to-one

The new TCO M 706 M KIIG mode l

will include the 440 MHz band. Thi s
can be cons idered normal model pro
gression. ICOM mu st compete w ith
the new Yaesu Fr- I00, which incl udes
440. A nything e lse earthshaking ly new
about the G model'! Not really. Am I
going to run out and get a G model'!
Nope- I don ' t ha ve a need for th e ad

d itiona l coverage. But the G mode l is
evidence of the cont inuing tre nd to
ward m ore power in smaller boxes.

There are two after-market item s I
wish were available to use with the

706MKll:
• A h igh/ low cut audio filter-with 

out th e o the r DSP frills (t he refore in
ex pens ive) .

• A keypad for d irect frequency en
try-a la Stone Mountain Engineering's
QSYer (no longer prod uced).

If any o f you are interested in design
ing/markcung such devices, remember:

They could he applicable to not j ust the
ICOM 706 series. but also the new Yaesu
FT- IOO and whatever else Kenwood is

------ - - -------- - --- - - - - - - - - - - - - --1 cooking up to compete with, too . fl1

NEUER SRY DIE
continuedJrom page 4

speakers arc now almost 50 years old.
It' s been a while since I told the story,

but this all started when I was worki ng at
Airborne Instru ment Laboratories on
Long Island (NY) as an engineer. Well, I
was putting in time while looking for a
job as a tele vision producer-director. I
gOI started in tha t busi ness as the chief
cameraman at WPIX. Channel 11 In

New York. Then I pu t KBTV in Dallas
on the air as the director of their live
shows . When that station went 10 all film
to save money. I was out of work. so I
went hack into engineering.

One of my projects had an engineer,
John Karl son, who'd invented and pat
ented a wideband microwave antenna.
Hmm, says I. microwaves and audio have
the same wavelengths, so this ought to
make a good speaker enclosure. too.
When a TV directing job opened up at
WXEL in Cleveland. I lent my audio test
equipment to Karlson so he could get
busy developing a co mpletely new kind
of speaker system. About a year later, I
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got really fed up with my directing job,
whic h turned out to he strictly routine
news and sports shows. and moved back
to New York. There Tfound that Karlson
had done nothing. So, with me pushing ,
we spent the summer using an open Held
as a laboratory and designed a speaker
cabi net using his ante nna pri ncip le . Its
size was main ly determ ined by the size
o f my car door so we co uld carl it
around . The sound it produ ced was
awe-inspiring.

we took it to Avery Fisher (you've
heard o f Avery Fisher Hall at Lincoln
Center"). He lis tened and offered to sell
it with his Fisher audio eq uipme nt and
give us a 4 % royalty. Karlson wanted 10
go for that, but I saw this as an opportu
ni ty 10 build our own business.

Neither of us had any money, so I har
rowed $1,000 from the bank on my car
to ge l some sample units made at a local
woodshop. We wrote an article for Radio
News which brought in a bunch of prepaid
orders. and we we re in business. The hi
n stores took one lis ten and ordered

Con.tinued on page 57

Here Comes the Sun
con.tinuedJrom page 36

thunderstorm m any m iles away. A
num ber of these devices are in use as
" UFO Detectors," and the portable de

vices might eve n he useful in in vesti
g ating stra nge phenomena suc h as
crop circles or polte rgeist ac tivity.

More in formauon on these and other

de vices can be fo und o n the In ternet
by going to my site at lhttp://
www.bioclcctrificr.com] and clicki ng

on the SOLAR link . You can also
reach me via E-mai l at the address at
top or by clicking on the " hot key" o n
my Web she . fa

73 Ad Sales
Call

1-800-677-8838



Tracking Dual-Voltage
Power Supply

Build something handy while you wait for the year 'sfirs t hamfest!

Hugh Wells W6WTU
1411 18th Street

Manhattan Beach CA 90266-4025

U
pon more than one occasion a
ham experimenter will find a
need for a uti lity power supply

that will provide a variable voltage as
well as equal values of both positive
and negative voltage to power a
projec t. Such an occasion occurs. for
example, when you are experime nting
wi th op amps, which usuall y require
± 15 volts. BUI even when a dual vo lt
age is not required. it is nice 10 have a
variable voltage supply available.

The power supply she w'n in Fi~. I
prov ides a reg ulated variable vo ltage
output which is adjustable from 2 to 16
V per side and 4 10 32 V between the
outer voltage rails. Being a utility sup
ply, it is not intended (0 be a real pow
erhouse, hut the design concept could
he used to deve lop one. In the config u
rat ion shown. the 2 to 16 V output on
one or the other side is capable of pro
viding a ma ximum current of 300 rnA
interm ittently, but should be limited to
about 100 rnA to keep the transistors'
heat ing to a mi nim um.

Even with the high load different ial
between sides. the vol tage between
sides will remain within about 10 mY.
Whe n the load is either d ivided be
tween the two sidcs. or the tota l load is
taken from the outer vo ltage rai ls.

about 450 rnA is available. The gov
c rning factors invol ved in the amount
of current a vai lable arc the power
transformer. regulator. and transistors
Q I ,and Q2. However. transistors Q I
and Q2 govern the output c urre nt only
w he n there is a c urre nt differentia l he
tween the two sides .

The principle of operatio n is based
upon fl oating a common refere nce
point between the two outer voltage
rai ls and shift ing it to maintain an
equal value bet ween each side . To ac
complish that. as shown in Fig. I ,
comple menta ry transistors Q I and Q2
arc "pass" tran sistors. each carrying
the re turn path current for indi vidual
loads tie d be tween the rails and the
common point. An LM741 op amp is
used to "sense" the vol tage differential
and shift the common re ference po int
by driving the bases of Q I and Q2 as
needed to maintain equal (+) and (-)
values. Most any typica l NPK and
PNP TO-220 transistors will work in
th is appl ication.

Hcatsinking for Q I and Q 2 is not
necessa ry unle ss the power supply will
he intentionally operated with a high
differential current between sides.
Placi ng a one- or two-inch-square alu
minum plate on each transistor tah will

pro vide adequate emergency heat pro
tection for the transisto rs as they are
normally cool. because they handle
only the di fferential current.

I recommend that a heat sink be used
on the voltage regu lator because it
ha nd les the total load current. In the
prototype project. a pressed shcet metal
heat sink (Therm alloy #(025 ) was
used. with the legs so ldered into the
board for mecha nical support.

A vo ltage balance between the two
sides is created by connecting the pot
R4 between the two voltage ra ils and
using it to locate the center va lue . A
miniatu re 10- 15 turn pot was selected
for the application to achieve a fine ad
justment se tti ng ; however. a sing le
turn pOI will work OK. The actual
value of the po t is not critical. bUI a
value between 25 k a nd 50 k is pre
ferred. Should it be necessary to use a
10 k. as ind icated in the parts list . two
10 k fixed resisto rs should be added to
the ci rcui t by placing them in se ries
with one on each side of the to k pot.
The objective of the added resistance
is to reduce the amoun t of curre nt
Flowing th rough the pot.

The balance is adjusted typically at
full voltage output by alternately mea
suring the voltage between the common
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Fig . 1. Schematic of the tracking dual-voltage power supply. Positive and negative outputs track within 10 m \.~

reference poin t and each rail while the
pot is adjusted to crea te equal voltage
values. An output load on the power
supply is not required during the hal
ance adj ustment. fo llowing the ad
j ustment, a load may be used to
verify that the circuit will main tain a
balance while under a load. The 0 .1 J.l F
capac itors connected across the ba l
ance pot help reduce the noise voltage
that might enter the input of the op
amp. Any noise voltage. or hum. ap
pearing at the balance pot in put to
the op amp wi ll appear in the ou tpu t
vo ltage.

Power supply regulation is accom
plished by util izing one variable volt 
age regulator. and in this project. an
LM3 17T was selected. The advantage
of using the op amp and the comple
mentary transistors is that only one
voltage regulator is required. In the ab
sence of the op amp. two regulators
would he required. one for each rail.
and getting them to track over a wide
voltage range wou ld become a real
techn ical issue. The regulator estab
lishes the maximum available total
te rminal vo ltage whic h is then di 
vided between the two sides. As the
regu lated vo ltage is reduced . the
voltage on eac h side will also reduce .
but they wi ll remain eq ual in value .

Here is a technical point that must be
considered separately. although it must
be considered for other supplies as
well. In this case . there is a high in
rush current when the power switch is
closed. As a result. the fuse selected
must be able to handle that current.
56 73 Amateur Aadio Today ' February 1999

The actua l fuse current value is typi 
cally much larger than the operating
current. The high in-rush current is
caused by the two 1000 Il F niter ca
pacitors connected directly across the
output of the bridge recti fier. Upon
turn-on. the capacito rs exhibit essen
tially a short across the transformer 's
secondary. The capacitor charge cur
rent decreases after turn-on. allowing
the in-rush current to subside. Where a
0.5 A fuse would be typical for the
transformer used in this project. the in
rush current dictates that a 1 to 1-1 /2 A
SIB fuse be used.

Constr uction

Parts for the project arc readily
avai lab le from many sources {Hosfclt.
Mouser. Radio Shack. erc.).

Construction of the Tracking Dual
Voltage Power Supply is straightfor
ward. with no special mounting or
critical wiring requirements. Parts may
be mounled using any desired method.
Perhaps the only critical item in the
construction of the power supply is a
vertically mounted heat sink for the
voltage regu lator. as it must be used
(or the regu lator could be mounted
against the chassis and insulated from
it) to achieve adequate cooling. If the
regulator is remote ly mounted . ca
pacitor C3 must be placed right at
the regu lator term inal and not on the
circuit board . The purpose of capaci 
to r C3 is to reduce the gain-band
width of the regulator to prevent it
from osci lla ting.

As an aside. capaci tors C6 and C7
were selected to he axial lead for con
vcnicncc and availability. However.
you may choose to lise radial mount
capacitors. Any reasonable front-panel
layou t can he used. The panel will sup
port the voltage adjust pot. binding
posts. LED. and power switch. Cali
bra tion marks are placed on the front
panel using a marking pen. with the
marks placed around the adjustment
knob. The positioning of the marks is
determined using a digital voltmeter
as a reference for each value to be
marked on the panel. Al though the
marked voltage values won't be to
tall y accura te. they provide a suit
able re ference for ballpa rk voltage
adj ustments.

Capacitors C8 and C9 are mounted
behind the panel and direct ly on the
terminals. Their objective is to reduce
the output terminal impedance to an
RF environment should the power
supply he used around an RF circuit.

Wiring between the front panel and
the board is divided between the AC
power line ami the rest of the wires
carry ing DC. The wires from the
power switch are twisted and lie along
one edge of the circuit hoa rd. traveling
back from the front panel toward the
rea r panel. All remaining wires carry
ing DC arc routed across the back
side o f the panel and along the oppo
site edge o f the board. It is important
to separate the AC power from the
DC circu it in orde r to red uce the

Contfnued on page 57



Table J. Parts list , Parr numbers listed art'
from Radio Shack,

Tracking Dual-Voltage
Power Supply
cceurnuedjtom page 56

81 Toggle switch

Miscellaneous Parts

Fuse holder, panel mt (270-364)
3 5-way binding posts (274-662)
1" diam pointer knob (274-416)
Cabinet (270-253)
Power cord (278-1255)
Cord grommet
S.pin IC socket
3 1/4" standoffs
Heat sink (see text)
Circuit board (as required)

1:\IAX Lays An E~~

Most o f the 1M AX T heater fi lms I' ve
seen have been outs tanding , so their lat
est re leases surprised me , For my birth
day, we went to Boston 10 the 1t\1AX
Theater in the Museu m o f Science,
where we saw TItanic and Everest, Ti
tanic was a bo mb. What a waste of lime .
Boooo. Everest was a lillie better. but not
a 10 1. Okay. it's a bitch to cl imb and
people keep getting kil led tryi ng .

The TV ad s for their newest release.
I\ma.:on. loo ked more promising. so we
drove down 10 Boston agai n. This was
even worse than TItanic.' T he camera
work was had. with closeu ps of animals
that spread them across the huge sc reen.
Endless pictures of old boats on the
r iver, SOIllC nati ves doing a tribal dance
that they obviously had never rehearsed.
But I learned noth ing much about the na 
tives. the dest ruction of the rain forest.
and so on. It was a bore.

At the start ofe very show. they demon
strate their 70,lJ(X}..watt sound system. As
an audio expert I can te ll you that it
sounds crappy. They 've tried to make up
for the mismatch o f loudspeaker cones
to the air o f the theater by using dozens
o f them. Thai doesn 't cu t it. You have to

Con t in ue d on page 58
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in trod uction o f hum into the regulator

and op a mp c ircuits .

Conclusion

There is a lways a need for another
power supply whe n yo u are work ing
o n a project. The advantage of the
T rack ing Dua l-Voltage Power S upp ly
is that it functions both as a uti lity sup
ply and a s one thai wi ll provide simu l

taneo us posi tive a nd negntivc vo ltages
w hich track within a few m illivolts .
T he dual voltages are su itab le when
experimenti ng with op amps a nd e the r
ci rcui ts where a sp lit voltage source is
nceded .

Construction of the power supply is
s imp le and uti lizes readily ava ilable

parts from man y sources. Build it, and
you'I l always have a suitab le utility
power supp ly available! fa
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units . T hey were made o ut of 3/4· inch
plywood and buill like bricks. with most
uni ts covered in either blond o r ma
hogan y Formica". We a lso had plain
p lywood units and kits.

Karl son. who was an engineer at heart.
kept working for Airborne while I we nt
to work marketing the enc los ure. Thai
mcunt build ing a nat io nal rep orguniza
lion. demonstrating it at hi-f shows all
around the co untry, and trying to keep
up wi th the demand . All aud iophi les had
rc do was hear the un it and they had their
wallets ou t. Be fore long it was the best
se lling speaker cabinet in the country.
wit h seve n wood fac tories turni ng them
out fo r me. I had the Kits all made in La
Jolla (C A ), with mo st of them being
shipped via the Panama Canal to my cast
coast warehouse in Brooklyn. I had an
offi ce in Al tadena. run by the chap
who 'd hired me to work on a G uggen
heim Grant project a few years earlier.
Soo n o ur sales were well ove r a million
dollars a ye ar. which is more like $20
mi llion in 1999 dollars. I did the usual
Porsche . airplane. yacht. and Arabian
horse stuff. You know the routine .

But all through this I'd been ha ving a
ha ll with ham Teletype. I' d started my
Amateur Radio Frontiers j ournal while
at the TV sta tion in Cleveland and was
putt ing it out o ffset-printed every month.
doing my best 10 get more hams in ter
ested in the fun I was having with RTT Y.

That led 10 an RlTY column in CQ.
Then. when I got CQ's editor a better

job {as the editor of Popular Electron
ics). l got offered the editor's job at CQ.
I figu red that would be more fun than
loudspeakers. so I turned Karl son Asso
cia tes over to Karlson to run. We'd teen
50/50 partners and the company was
growing like crazy. so what co uld go
wrong '?

Karlson ran the company his way and
ign ored any advice fro m me, so it was
dead in less tha n a year. PITt . and my
50% was worth zilch. Well. money never
was important to me. so what the heck. I
was having a hall at CQ, talking at
hamfests. going on DXpcdit ions. and so
o n. But that's another story.

M y pitch righ t now is that no one is
making the Karl son Enclosure today and
this presents a wide open opportunity for
an entrepre neu r, II doesn' t take a 101 to
get started, as I proved . And , if they
work with me , J know so me ways to
make the cabinet so und eve n better.
Well , I've learned a 101 more about
acoustical design since building my own

r----- - - - - - - - - - - ---\ recording studio. A few small cha nges in
the cabinet design should make it a
killer.

Bu t then you're too busy commuting
to work and worrying about being
downsized to gel involved with starting
your own company. right '?

Parts List

1000 JlF radial cap
(272-1032)

0. 1 JlF 50 V disc ceramic
cap

0 .01 JlF 50 V disc ceramic
cap

220 IlF 35 V axial lead cap
(272-1017)

2 .2 k 1/2 W resistor
(271-1121)

10 k pot, linear (271-1715)

270 n 1/2 W resistor
(271- 11 12)

10 k- 50 k pot (271-343 =
10k)

1 k 1/2 W resistor
(271-1118)

LM31 7T adj volt regulator
(276- 1778)

LM741 op amp (276-007)

TIP29 NPN TO·22Q trans
(RSU11371168) or
TIP31 NPN TO-220 trans
(276-2017)

TlP32 PNP TO·220 trans
(ASU11371218) or
(276-2027)

1N4001 diode (276-1101)

Aed LEO (276-04 1)

1 A 50 V bridge rect
(276-11 52) or (276-11 46)

25.2 V 450 rnA pwr trans
(273-1366)

1-1 /2 A SIB fuse (270-1022)
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bot's addresses? Simple: Just
find someone with a phone
ROM and look at the ad
dresses near his. For instance,
one of the ops said to be a
long-time jammer o f 72·m
kHl. is KK6RS. I looked his
address up on my RO~l,

which was 9255 N, Magn ol ia
Avenue, Space 2, San Diego .
I then looked at tha t address
and fou nd the names of ten
other families living in that
same mobi le park. Ano the r
reported repeated offe nder on
7240 is N2ENY in Buffalo. I
had no problem find ing the
names and addresses o f his
neighbors.

Another approach, which I
find inexcusably reprehen
sible, is the se nd ing o f letters
to neighbors of the really se
rious offenders, usin g a letter
head suc h as the Pedophile
Neighborhood Alerting Group
(P-NAG) and ask ing if the y
have been alerted by thei r lo
cal po lice of the moving into
the ne ighbo rhood o f a rc
pcated pedophile offender at
suc h and suc h an address.
They ' re not saying anyone at
that address is a pedophile:
the y ' re j ust a sk ing i f the
po lice have not i fie d the m ,

I'm sure there are less
nasty ways to deal with nut
fa rm escapee hams who arc
infec ting our hobby. It j ust
takes a fiendishly creative
mind. What has your group
found to work in a situation
where some old crank is spew
ing filth on our hands'! ;';0 , the
ARRL or the FCC isn' t going
to help - we are supposed to
be a self-regula ting hobby, rc
member? So get busy and
self-regulate,

Years back, when I was liv
ing in Brooklyn , we had a
Spanish-speaking Brooklyn
ham who re fused to talk with
locals, and was abus ive about
it, saying what he thought of
gringos. He would only tal k
with Spanish-speaking sta
tions. A few members of a lo
cal club got together o ne
evening and visited him to
explain about being more
ne ighborly', After his broken
arm healed, he couldn' t have
been nicer to the locals on the
band, Well. no one has ever

What can yo u do about
some nut-farm escapee who
in sists on making your hobby
a nightmare'! One solution,
I' ve proposed before .. . but,
knowing how short older
memories can get, particu
larly wi th those who've been
using alum inum antiperspi 
rants. or drinking beer or soft
drinks from aluminum cans,
I'll repeat it. This consists o f
making recordings of the
more o ffensive garbage the
perp ha s been transmitti ng
and sending cassette copies to
his neighbo rs, along with an
explanatory note.

How do you get his neigh-

is, just doesn 't provide u... with
the words we need to commu
nicate when our thoughts get
away from the concepts of
life, sc ience , mailer and time,

In my Guide to IHsdom , I
recommend Michael Cric h
ton's Travels. in which he de
scribes his experience in spmn
bending and with aura... . I rec
ommend Scott Adams' Uiibcrt
Future fo r the las t chapter on
the po wer o f the mind. T hen
there' s Allan Boone' s Kinship
of All Life, which explains
how you can communicate
with almost any living thing ,
I ci te Dean Radin ' s The COII
sc ious Universe. where he
shows that scientifi c research
has proven beyond the doubt
of the most cement-minded
skeptic that our minds ca ll in
fluence matter, that we CYlII

predic t the fut ure, and th at
we call commu nicate mi nd 
to-mind .

But the best book I' ve ever
found which provides an in
sig ht into what we think o f as
the "next world" is May
Sewall 's Neither Dead Nor
Sleep ing . You need to read
thi s book . Your friends need
to read it. Anyone you know
who has had a recent family
death absol utely should read it.
Fortunately, Dr. Lydia Bronte,
the author of The Mercury ill
Your Mourh, has ju...t reprinted
this 1920-publ isheJ book for
us . You can get copies from
Q uicksilver Press, 10 East
87th SI.. ~ew York 10 128. It -,~
o nly $ 15, plus 53 sib per order,
which i... very reasonable.

Revolting

Life Arter Death?

the most part. dread ful. The
school books are beyond de
scription in bad. And then
there arc the administrators.
In New York. about 80f.k o f
the school budget goes for ad
ministnnion. In New Hamp
shire. we're doing belief 
it' s only 50%.

I' m exaggerating? For
hea ven's sake, read some of
the hoo ks I review in my Se 
cret Guide 10 Wisdom . Read
some of Thomas Sowell's
books. Please! Read Rita
Kramer's appalli ng report o n
the 13 teachers" colleges she
visited. Read the eight books
J recommend about the
Sudbury Valley School. Read
about the Montessori schools.
Please turn off the TV j ust for
a little while and find out
what you 've let happen to our
kids. How much of yo ur life
is ei ther work or enterta in
ment'! How much time do
you spend improving your
edu cation'! M y wisdo m guide
at least makes it so you can
get a max imum of informa
tion with a minimum of ef
fort. I've done the hard work
in finding these book gems,
now you do the easy part.

And don' t fo rget to read
Gatto's Dumbing Us 0 01\'11 .

It comes down to this: If
you send your kid s to a public
schoo l. yo u don' t deserve to
have kids. And don ' t whine
about how were yo u to know'!
I' ve been writing abou t thi s
for years, and so have Gatto .
Sowell , and a bunch o f oth
ers, It ' s your fault if yo u are
ignorant. but it's your kids
who will have to pay the
pnce .

Wh ile at the Peori a Super
Fest I met a lot o f hams who
were obviously al ive and
thinking. But I also saw hun
dreds o f hams wandering
around with no one see m
ingly at home upstairs .. . the
wal king, working stiffs who
are slowly poi soning them
sel ves and their famil ies, and
who never will either make
much money o r leave any
thing significant behind to
mark this particular visit to
Earth.

No, it isn ' t their fault.
T hey' re the victims of our
pu blic schoo ls, like the ir par
en ts before them . It' s an ex
perience that few survive with
any creativity or mot ivati on .
Eve n if I went up to these
walking dead and shook them
hard I don 't think I' d be able
to wake them up.

How bad arc our public
schools? Hey, if you don ' t be
lieve what I've been writing ,
atleast read what John Taylor
Gatto has been saying. He 's
the pri ze-winn ing New York In my dictio nary, definition
teacher who quit after 26 #4 of "life" includes spiritua l
ye ars as a teacher - because life after death. It also in
he just couldn' t do that to el udes, as #7 under "death,"
kids any longer. The Ameri- the death of the spi rit. Thus,
can public school system is a while life as we understand it
crime. It's crue l and un us ual ends with death. there is more
punishment for your child ren, than enough reliable informa
and sho uld o nly he used if tion about the sp irit world to
you truly hate yo ur kids and con vince all but the most un 
want to make sure they will read or pathologically skepti
never-think or amoururo much. cal that life as we understand
It' s also the most expensive it does not totally end with
school system in the world. death ... that the spirit. soul,
by a wide margin. or whatever, endures.

Our school huildings arc O ur Engl ish langu age. as
aw ful. Our teachers are, for marvelous and extensive as it
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have an air-matching trans
former to do the job.

The I~tAX theaters cou ld
enormously im prove their
sound if they woul d get rid of
that junk they have and put
their speakers in Karl son
type enclosures - like the
ones I used to make .

Mi ne were so outstanding
that many hi-fl stores used a
wall of them to demonstrate
the speakers the)' were se lling
- since they made every
loudspeaker sound fantastic.

C r uelty
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One Size Fits All

radio, ball games, sex scandals,
a media obsessed with repon
ing bad news in depth and end
lessly. and so on. Hey. "it sells
papers."

When I see a kid wearing
big loo se pants and a baseball
cap on bac kwards, I kno w
I'm looking at a tota lly brain
washed yo ungster who hasn't
a shred o f or iginality le ft in
his head. He 's probably smok
ing. too. And cruising with his
friends, throwing beer cans Qui
o f the car or pickup as they
fini sh chugalugging them.

This drive to turn us into as
nearly identica l cogs in the
wheel as possible is also a
dri ving force in the medical
ind ustry as well as with psy
chiatrists. Each tries to fit us
into a diagnosis pattern they' re
famili ar with .

BUI. despite every effort to
make us ident ical. even start
ing with bi rth where we are
separated from our mothers
and put into a nursery, the
system has fa iled . We are all
d ifferent. Our genes are di f
fe rent. We look di fferent. O ur
voices are differen t. Our fin 
gerprints are different. We 're
allergic to different things in
different intensities. The firs t
few years of our lives expose
us 10 a much less structured
fo undation for the deve lop
rnent o f o ur live s, though the
grow ing use of daycare ccn
ters is gradually closing this
leak in the drive to make us
ident ical. Like the interchange
able parts for our machines.

We pUI all of our kids into
the school hopper. Never
mind that thei r IQs range
from genius potential 10 trog
lodyte. that so me kids have
been g iven every opportunity
to develop their brains and
bodies duri ng the ir first s ix
years by enlig htened parents ,
and others have been impris
o ned in playpens. That some
have been allo wed to learn 10
speak fl uently and acccntlessly
in severa l langu ages , and
o thers have only a vague
grasp o f one. T hat some have
been fed healthy die ts and
others have been brought up
eating Froot Lo ops and Count

Bra inwa shing

you and your fami ly get can
cer, or have heart attacks or
strokes or not. bur at least have
some compassion for your
dog .

You . I. All of us have been
th rough a lifelong brai nwash
ing experie nce, and part o f
the brainwashi ng is that we
have accepted the whole idea
that brainwashing is good.
Yeah, I' m talking about our
acceptance o f universal incar
ceration for a minimum of
twe lve years in a government
institution known as publ ic
schoo l. Nol that most private
schools arc much better.

Where did the idea come
from that a composer. a writer,
a plumber, and a mi litary rae
tician all should have the ex 
act same education? I' ll tell
you where if you promise not
to get mad . Bu t tha t accep
tance has resulted in our no
lo nger havi ng bri llian t com
posers. write rs, plumbers , or
military tacticians. O r, a las,
br illianl anything else. They
did it to you. you' re doing or
have done it to your children,
and so on .

What' s happened in music
is typical o f what' s happened
in all of the arts. And what's
happened in science, invent
ing. politics, and every other
aspect of our civilization. We've
managed 10 almost to tal ly
stunt init iative, mot ivation.
determination. perse vcrance.
and creativi ty.

I keep tryi ng to wave read
ers in to my tent. where I ask
them (yOU) to think . I' m
brushed off as crazy, co ntro
versial. and a troub lemaker.
But I feci like I'm trying to
plant the seeds o f wisdom in
a desert. The ground has been
made sterile . There are no
minerals left in the mental so il.
only bal l games. sitcoms. and
Jerry Spri nger as artific ial fer
tilizer. Tbe equivalent of using
total ly dead chemical fertiliz
ers on our croplands instead of
crushed live rock.

we're kept in line by our
addictions being fed. Keeping
us thoughtless and busy. We're
addicted 10 drugs like alcohol.
caffeine. nicotine. sugar. fat
aspirin. rock "n' ro ll, TV, talk Continued on page 60
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How to Kill Your Dog

kids. I see kids hanging around
in (he shopping malls smok
ing. I SI..."'C the local high school
kids walking by the door o f
my company in Peterborough
smoking .

Hack in 1965, I was distrib
uting matches a t hamfests
which read on the cover that
they were cancer-free marches.
I got the . local march com
pany 10 make them so they
couldn't be lighted.

When Siskcl and Ebert rec
ommend a lousy movie, I sus
pect that so me money has
changed hand s. When I sec
gratuitou s smo king in the
mov ies and on T V, I kno w the
cigarette companies arc still
a t it.

Yo u can slow ly and pai n
fully kill your dog the way
millions of other good- intcn
tioncd pet o wners do - by
feed ing the poor defenseless
creature commercial dog food.
I' m talking can ned food and
those bags of pelle ts .

Unlike humans. who have
been eating coo ked food for
several thousand years. dogs
have been eating raw meat
until j ust fai rly recently. Thei r
digestive systems aren 't able
10 cope with cooked meat,
nor with Ihe filler the com
mercia l dog fo od compani es
usc 10 keep their costs down.

W hat can yo u do about it?
That 's simple : Make friends
with a local butcher and ask
hi m to save his meat scraps
for you instead of throwi ng
them out.

Dr. Bruno Comby. o ver in
Paris, noticed that in one re
port after another, dogs and
cats fed coo ked food lived
sho rter lives and came down
with human-type ailments.
including cancer. But. when
changed to raw meat. they
quickly gOI well again.

Hmmm . thought Bruno , if
thai works mag ic for animals ,
how about humans? So he tried
putting some of his sicker pa
tie nts on all-raw-food diets and
they miraculously were cured,
even whe n in the last stages
o f cance r. Dr. Lorraine Day
conf irmed this when she cured
her own cancer the same way.

Now, I'm conv inced you
don' t give a damn whether

If you arc a smoker. please
skip this - you aren't going
10 like it.

With what \I. e know about
the destruct iveness of smok
ing. anyone who continues to
smoke must either be incred
ib ly ignorant. a weak-willed
spineless wimp, and/or a re
ally stupid perso n. I' m afraid
that I have li ttle respect for
smokers.

Thus I' m offended by the
increasi ng number of movies
thai have their characters
lighting up. This is no t some
thing an intelligent person
docs anymore. so when I see
it in a movie, my fi rst as
sumptio n is that the writers
arc signaling me that this is
a vill ain . Smoking is like
wearing a black hat in a west
ern. But when I SI,."C nonvillains
light ing up. I know thai the
cigarette companies must have
paid a bunch of people all
T here ' s no o the r lo g ical
ex p lana tio n .

It 's been brought out in
hearings and court cases that
the cigarette companies have
known for decades tha t their
prod uct is a killer, and that
they' d gone to a lot of trouble
and expense to keep this in
formation from the pub lic . so
there 's an excuse for the writ
ers and actors in the o ld mov
ies to smoke. But today, noth
ing but payola can expla in it.

One of my grandfathers died
of pneumonia when he was in
his 50s . He smoked pipes, ci
gars. and cigarettes. and they
ki lled him while he was still
rel atively young . My dad
smoked Camels . When , in his
60s, he began fa inting, the
doctors told him to stop
smok ing or he could die at
any time. But it was too la te
- he lived on fo r a few years
with emphysema and heart
trouble. having to have an
oxygen lank or generator with
him 20t hours a day.

TIle cigarette companies are
spending whatever it takes to try
to make smoking anra..ctive to
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accused Brooklyn hams of
being subtle.

Dribery



(Waco ) people? And so on,
Did their leaders manage to
fi nd people different fro m the
rest of " us"? T here 's nothing
to be smug abo ut - there,
hUI for accidents of chance,
go you and I. Ir s worse than
that.

T he same aspec t of o ur hU4
man minds is at work with
the religious fanatic s in the
Midd le East in Ind ia, Japan,
and everywhere el se around
the world. Including fanatics
here in America. That's right.
the same human-mind pro
pensity 10 believe in th ings
without proof that's making
life miserable for people in
Afghanistan. Syria, Lebanon,
Pakistan, Iraq , Iran, and Tur
key is alive and wel l here in
America.

We usc the term "brain
washing: ' bu t it 's the oppo
si te of that. It's mass hypno
s is. It' s brain po lluting, not
washing, and we ' re all vic
tims of it every day in every
way. We are "brainwashed" 10
believe that ball games are im
portaru. thai Mo nica Lewinsky
is important. Our TV. newspa
pers, magazines. radio, the In
ternet. and all med ia are busy
tryi ng to infl uence what we
buv what and where we cat., ,
what we do, where we go,
what church we attend. and
so o n. It ' s an efficien t ...ys tcm
and we 've all been suc kered
into it.

We ' re used to being foo led
by special effects from Holl y
wood, so we' re not too sur
pri sed when we lind o ut that
many of thc shots which
looked so real of the Titanic
fooled us. Hut any lime we
think the Germans who were
convinced by Hitler 10 help kill
nine million peo ple were dif
ferent from us, we' re fooling
ourse lves,

So here's Wayne Green.
lifting the flap o f the tent .
saying hey, take a look over
here behi nd the scenery. See
how we've been fooled into
our belief in our school sys
tem. our health care system,
our jobs, the (ha, hal war on
poverty and war on drugs.
and (you're going 10 really
hate this) our relig ious con
victions.

The sorry fac t is thai we' re
all prisoners like the Heaven's

(with skins on). ami a quar te r
of a cabbage into my Cuisinart
and chopped it all up to
gether, Li ke everything e lse,
with some cole slaw sauce on
it. it's great! And that's raw
everything. not boi led.

C hopped cabbage with the
sauce on it is cole slaw, so
that's good, too. I'm finding
more and more th ing" that arc
good raw. How about yo u ex
perimenting and letting me
kno w what you fin d'!

If you've 10"1 my cole slaw
sauce recipe it 's simple: two
parts of extra virgin o live oi l.
two parts of apple cider vin
egar, one part of honey, five
parts o f plain yogurt, "orne
salt. pepper, and a hand ful of
celery seeds, Whip it all up
together. It 'll keep for a wee k
or so in the fridge . II may
keep lo nger, but my supply
runs o ut in about 10 days so I
don ' t know if it will spoil or
no t.

Dr. Campbell (Second Opin
iOIl) recommends eati ng three
apples a day, one before eac h
meal. Hey, if one will keep
the doctor away, j ust think
what three can do ! They also
tend to cut down yo ur ap pc
tile. so you don' t cat as much
during the meal.

I'm s til l eating a li ttle
coo ked food , but I' ve always
preferred my meal almost
raw, so these days I j ust
barel y s inge it. I like it a lot
better that way. Have you
ever tried liver coo ked about
15 seconds a side'? 1\10 re and
more peop le arc di scovering
how good raw meal is . T he
rest are so revolted by the
idea . they'J l never taste it
and will help keep our Social
Security problem minor.

Piercing the Veil

How could the German
people have gone along with
Hitler in his kill ing of s ix mi l
lion Jews, plus another three
mill ion of other undesirables
thai we don't hear about as
much'! Or the Chinese with
the millions ~fao killed. and
(he Russians with the millions
Stalin wiped out?

For that matter, what could
have been wrong with the
Heaven's Gate group'! The
Jones fo llowers? The Korcsh

Raw Food?

If you care for your male,
lake a couple evenings and
take a CPR course - it could
mean the diffe rence between
life and death. W hen a heart
a ttack hi ts, yo u have o nly a
few minutes to get oxyge n
into the person or irs too late.
Aftcr the heart attack happe ns
is one heck of a time to try to
learn C P R.

O f course . if you change
your and your family's die t,
there aren' t goi ng 10 be any
heart attacks. but I' m pretty
well convinced that you 'd
rather die 50 years sooner
than necessary than change to
a healthier diet. Wel l. at least
a heart attack can lead to a
fast and painless exit from
life as compared to most of
the other routes our diet Is
taking us.
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CPR

Chocul a crapola. Well. you
gel the picture.

Yes. there nrc a few schools
that are breaking the mo ld,
where kids learn what they
want when they want. with
out the stress of tests and
grades la king away the fun
and cxcircmcm of learni ng.
Kids. when allowed. lo ve to
learn. I remember when I had
a software dcvclopmcrulabo
rarory with over thirty com
pu rer systems set up and we
allowed an)' interested local
school kids to come in after
hours and have fun , My pro
grammcrs said that these kids
were like indu... tria l vacuum
cleaners when it came to ask
ing quest ion s and teaching
themselves how to program.
Some brought their ... lccping
bags so they could keep at it
unti l they dropped. Well. bananas, app les, or

ungcs and grapes arc easy
w hen you' re considering a
raw food diet. but what about

Sherry and I took a C PR stuff like potatoes, turn ip, and
course at a nearby Red C ross so o n'? Raw po tato doesn' t
facility, well. heck. you never sound all tha t great. Ugh.
know. I'm do ing my best to O ne of my first tries was
rebuild my hody wi th a raw chopping up cauli flowe r, car
food d iet aft e r the 75 years of rots, and broccoli in the
destruc ti on I' ve done 10 it C uisinan and eati ng the mix
through not knowing any bet- ture with some of my grand
rcr. You know, with co ffee mother 's cole slaw sauce on it.
and dough nuts aft e r ham club That was a winner.
meetings and at the Dayto n Sal ads arc easy. I cut up
Hamvcnt ion (they ' re free in some spinach, wat ercress,
the exhibitorsfoungc). pizzu. beet greens, bean sprouts. al
pasta. French fr ies . and so on. falfa sprouts. some pine nuts.
It ' s a wonde r I' ve survived lill ie chu nks o f Kraft ' s Baby
this long ! Swiss cheese. and golden rai-

Anyway, my cousin Sanger s ins, again with some co le
and his wife Carol stopped by slaw sauce for dressing. I
to vis it a few weeks ago, and generally have a large bowl
Sherry was te lling them abou t o f salad with both my lunch
the C PR course. Carol rolled and dinner meals.
her eyes. saying that she'd But what about the o ther
never do C PR. Ugh! Sanger vegetables? I gOI 10 thinking
sa id. "But whal about me'! ' how good a New Eng land
Carol ignored him. boiled dinner is, with boiled

Carol called a couple nights potatoes, cabbage, beets. tur
ago 10 say thai Sanger. who nip. and carrots. Then the
was 70, had suddenly ... lumped next night you chop the left
over with a heart attack. over veggres into red flannel
She'd called 911. but by the hash, warm it up. and pop a
time the emergency learn got soft-boiled egg on it. Now
there. it was too la te. I don ' t that's good stuff.
think she remembered her Well. maybe you do n' t
di sgust o ver learn ing C PR, have to boil the vcggfcs . r
but if she'd know n how to do thought . So I put a potato,
it. it's likely that Sanger would skin and all. a beet. also with
be alive today. its sk in, a couple of carrots
60 73 Amateur Radio Today • February 1999



More Y2 K Data

to New Hampshire, one of my
be tter decisio ns.

When I was personally
maintaini ng the subscri ption
records. which I did for the
first couple of years, I marked
the life subscribers as "LIFE:'
At that time subscriptions were
cu t into little pape r s tenci ls,
an d I p rinted the addresses
o n pa per wrappe rs for the
subscription cop ies.

T hen the com puter age hit
and I invested in an IBM sys
tem using punched cards . My
"iny-biny-mechire" demanded a
number for expiration. Well,
this was 1965, so I put the
problem off into the far dis
tant future by using 00. Thi s
was fine unti l I mo ved the o p
eration to a subscription ful
Iillme nt co mpa ny and they
decided to use 99 for lifers 
s ince their system read 00 as
1900. A couple years ago. we
warned them that they' d bet
ter get the life time subscriber
sit uation straightened OUI.
And we kept warning them .
Not knowing what to do about
the problem, they ignored it.
Big surprise.

Sure enough, come the
time for renewal notices for
subscribe rs whose subsc rip
tio ns ended in January 1999,
out we nt renewal letters to
the lifet ime subsc ribers .

T he bright side for me was
that this was an easy way to
find out how many lifeti me
subscribers are still actually
alive. I suspect that at least
90% have been ignoring my
nagging about poisons and
ge tti ng the righ t nutritio n. so
they may well have o ffed
the mselves many years be
fore their bodies wo uld have
worn o ut if they'd given them
much cons ideratio n. So, I'll
sec how man y po lite remi nd
ers or angry acc usations o f
bei ng a crook I ge l.

Yes. of course we should
have checked the lifetime
subscriber list every now and
then to make sure that the sub
scribers weren' t frusu utedly
trying from the "next world" to
make contacts with their si
lent ke ys.

Y2K Str ikes!

thing I have on them, so I'll
be keeping a mi nimum bal
ance . The stoc k market co uld
be hit very hard, so a prudent
person might ge l o ut of the
market ear ly, just in case . Or
you might sell so me o f the
more sensitive stoc ks sho rt,
hoping that the market will be
ahle to survive. What would
happe n to the stock exchanges
if all our cities closed down for
weeks or even months'!

Ho w would our civilization
fun ct ion if a third or more o f
the people in our cities do n' t
surv ive? T here could be law
lessness on the order of what
happened recently in Rwanda
and not too lung ago in Cam
bodia. What would America
be like if 50 millio n people
died in a few weeks? There
would n' t eve n he any way to
bury the dead .

One approach is to pooh
pooh the whole thi ng . Hey,
nothin g like that could hap
pcn. At the worst, Y2K will
j ust be a lillie bump in the
road . BUI I do wish that I
could read an encouraging re
port on the situation by an y
one who has done a signifi 
cant amount of research into
it. II seems as if the experts are
seriously worried and only the
ignorant are unconcerned.

Many years ago, not reali z
ing that . unli ke all but a very
few magazines, 73 would be
around for decades. I sold life
time subscriptions. Cheap. It
started at a Miami bamfesr.
where a doctor pushed me for
a li fe time subscription price .
With a co ver price of 37c
(two for 73.:) and $3 for a
year, 57 for a three-year sub
scriptio n, I so ld the firs t life
time subsc riptio ns for $37,
one of the best bargains in the
history of ham radio .

Well , who knew? I started
the magazine in October
1960 with just barely enoug h
money to prin t and mail the
first issue, so the fut ure was
anything bu t certain . M y pub
Iishing office was a little one
over a grocery store in the
low-rent outskirts o f Brook
lyn. A little over a year later, I
packed every thing up, inc1ud- Enough already with the
ing my ham shack, and moved Y2K scare baloney, rig ht'! It' s
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pushing state and fed eral leg
isla tors to po ur more money
into our school system, which
they do, despite the need to
continually lower o ur stan
dards . T he re's been a lot o f
NEA pressure to have smalle r
classes. yet there are no stud ies
showing that smaller classes
actuall y result in be tter cdu
cation s. Well , it sounds rea
sona ble, so never mind all
those stud ies showing that
smaller classes j ust mean the
hiring of even more poo r
qual ity teachers.

What is it going to take to
ge t you fed up with you and
your children being fleeced "?•

Someone shou ld start a
parents' union and lodge a
SIO tri llio n class actio n suit
against the NEA for the dam
age they' ve done to our kids,
our families, and o ur country.

Even More Y2K

After reading more books
o n the SUbject. plus listening
to more experts o n the Art
Bell show. I can' t help won
de ring what might happen to
our country - to our whole
civi lizat ion - if what these
experts arc predict ing actu
ally happen s.

What if the power goes off
all around the country ? Not
for hours - not even for
days, hut pe rhaps for week s'!
Th is would mean no lights,
no heat. no food . no water, in
man y ci ties no sewers, no po
lice. no gasol ine , no natural
gas, and so o n. A few hundred
thousand people might be able
10 escape from the ci ties, hut
to where ?

How man y families in New
York City, for example, would
have e mergency water set
as ide to las t for a month?
Food for a mon th? Food that
doesn' t have to he cooked or
even warmed ? Wann clothing
to be ab le to live thro ugh
January and February witho ut
heat'!

Just how serious the Y2K
problem is going to be won't
be known until after it's over.
But a prudent person might
want to plan no t to take any
unnecessary chances.

Will the banks survive
okay? Probably, but I sure
wouldn 't want to het every-

Our go vernment see ms to
have its ability to waste
money developed to a high
art, and particularly when it
comes to the so-called educa
tion field . Congress, whipped
into this insanity by one of
the most powerful un ions in
the country, the ~EA, has
been blowing billions of your
dollars and mine . The NEA
see ms to have as its main goal
protecting the jobs of inco m
pe tent teachers and the bui ld
ing of administrati....e empires .

Anyway. you've heard about
Project Head Start, a well-in
tentioned effort to give kids
from extra-lousy backgrounds
a way to at least keep up with
kids who have more caring
parents. Billions of our money
hav e been poured into this
beaut - and it's still happen
ing, despi te endless surveys
showing thallhe positive results
of the program have rx)( provided
any l ong-term benefits.

Well, hec k, if Head Stan
doesn' t provide long-term ben
e/its, then let' s throw a few bll
lio n more into the program
with Proj ect Follo w Through
and sec if that docs the job. A
number of different teaching
approaches were tested to see
which might be best. Some
provided short- term improve
ments, some ways turned out
to be quite negative by com
parison with contro l groups
of students. Did the negative
resul ts s low down the n ow of
money into the ncgative sys
tems'! O f course not Did the
lack o f any significant posi 
tive long-range benefi ts stem
the funding for the proj ect?
Not in our world it didn' t.

While our kid s have not
benefited from the Head Stan
or Follow Through programs,
Congress is continuing to fund
them, with only the :\EA
members who are be ing paid
to do this nonproduct ive work
gett ing an y benefit.

T he NEA, via its hundreds
of well-heeled lobbyists, keeps

Follow Through

Gale, Jonestown, and Korcsh
people. We don't want to look
be hind the stage scenery at
the real world. "All the world' s
a stage," was more on target
than even Shakespeare knew.
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A glance at the calendar will dayli gh t hours. peaking toward
28 F

tell you that February is not ex- Europe and the east in ea rly

peered to be a good month for morning, toward the southern

Hl- radio propagation . (Note: hemisphe re in the afternoon . and east around midnig ht, and Don't forget 10 work the dark-

we have added ··0:· for di s- and toward the west. South Pa- to other directions j us t before ness pam (±30 minutes around

turbed. this month .) Your best c ific and Australasia in the late dawn. Daytime short skip to 500 local sunse t).

days for success will he during afternoon, with daytime short miles and nighttime openings to Check the bands above and

the second week of the month. skip from 1000 to over 2000 2000 miles or so. be low the suggested ones for

mil es.
.

possible OX surprises. It' s of-when the geomagne tic fi eld and
ionosphere are expected to be 160 meters ten a good idea to park your re-

quiet. Un fortuna tely, they arc
20-30 meters cc ivcr on a seemingly unused

expected 10 be disturbed and at Openi ngs 10 Europe and the
DX po ssi bl e during ea rly frequency and j ust wait. A OX

minor to major sto r mlevels dur- evening and hours of darkness. station is very likel y 10 pop up
east during late afternoon hours,

ing the tirst few days and the last with the bands remai ning open
;';0 daytime short skip, hut ex- before an y one else hears him,

tiro f ull weeh of this month. to various areas of the world
eellent possi bi lities at nigh t and you can snag a good catch.

During those periods of mag- duri ng hours of darkness until
fro m 500 to about 1500 mites. Good hunti ng. WIXUn.

ne t ic field di sturbances and short ly after sunrise . Daylight
accompanying ion ospheric short sk ip (0 1000 miles and
storms. remain alert for very bad 2000 miles or so at night . EASTER N UNITED STATES TO:

weather and other terrestri al ~. .,
" ~

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

upsels .. . particularly on days 40 meters '~ " eo eo " "
surrounding the 2nd and the

,ARGENTINA " ~ ~ ~ " " " '. " "
Generally low noise pre vails.

AUSTI\AUA " ec " ~ ~ ~ " " "19th. CANAlZ~E " ec " " ec " ec " " " rs "and openings toward Europe ~~, ~ ~ ~ eo " rs " " " "
10-12 meters and the eas t beginning. in late

HAWAII " eo " " " " " ts
INDIA ec ac

a fternoon , with the band re- JA PAN " eo ec ac rs

Possible openings to Europe ma ining open all night unti l uf- MEXICO ao ac ac ec eo ac eo ts " " " ts

in the morning. midday open· ter sunrise to various areas of the
Pl-I ILIPP'NES eo ec
PUERTO AICO ec eo ec ec " " so " " " " "m g s to A frica aod So ut h wo rld . Daytime short sk ip to , R U~A (C.I-S,) eo " eo "

America , and late afternoon about 1000 miles and over 1000
iSOU'Tli AfAICA ec ~ " " " " ts eo
,WEST COAST ,~

"'~ oo ,oo ,oo 'ro " " "
,

openings to Au stralasia and the mi les at night. This could be CENTRAL UNITEO STATES TO:

South Pacific . Daytime short- your best OX band this month!
~ -s '" "skip openings between 1000 and ~,~ " " " ~ ~ " '" " " rs "

2000+ miles arc likely a" wel l. 80 meters ~. " " ec ~ " ",""'" roM " '" ~ ~ ~ " " " " " "
OX to all areas of the world ""'"'"" ~ ~ eo " " " " ~

15-17 meters HAW"', " ec ~ ~ eo eo " " " " "between dark and da wn with

I~"
ec

Worldwide OX possible during signa ls peaking toward Europe e~ " " rs
MEXICO " so ~ ~ ~ ac ts " " " rs
IPl-I ILIPPINES rs ao so ";PUERTO RICO " " .. .. ~ ec " " " " rs
·RVSS'A rc.i.s.r ec " eo

just
SOUTH Af AICA ac ao " " " " "more C hicken Li ttle that they would not fly on a WESTERN UNITED STATES TO:

crapola . T he sky isn ' t going to commercial ai rli ne on Jan. I.
fa ll. The power grid isn ' t go- 2000. H mm? """". " " '" ~ ~ ~ '"80% of Ihem AFIGE NTINA " '" ~ ~ " " " "ing to go down. The countrv ' s arc documenting their finan· AUSTRAlJA " " '" " ~ ~ " " " "•
fooo-distribution system won't c ial rec ords . 13'k arc upgrad- e" .., roM '. " " '" " " " "

,
be di srupted . The millennium their """'"" " ~ ~ '. '. " "mg personal security ~WM " " " ~ ~ ~ " '" " " "bug:, as it' s called, will j ust (alarm systems, guns), 11 % ~. " " '"
l urn out to L'ause a few stockpi ling and -~ " " " ~ ~ ~ ""arc water ,,,,,",,, " " " " " " " "sneezcs. not a plague . canned goods, 9% are buying Pt1Il 'PPl"ES " "" ,,~ ~ ~ ~ '" "However, in a reccnt poll of generators and wcxxl. stoves, PUERTO RICO " " " ~ ~ ~ "
high-tech execs reponed

AUSSIA lC.I S.l " '"In ,SOUTH AFAICA '" " " " " "Ne'ol.'sweek, 60% o f them sa id Continued on page 64 EA$TCOAST '''' "'~ .. ", ,oo ,oo " " "
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Radio Bookshop

Radio Bookshop
70 Hancock Road. Peterno rou gh.:-:H 03458

Here a re MImI' of t he ....Klk!; \\ a) " e
has wrmen. Some can chanJ:e J our
life , if you'U let t hem, If the klca of
ht'in ~ healthy, wealthy and wke i~

of in teres t to you, shi r t r eadillJ: . Yes,
} flU can be all thai , hut onl} .. hen
Jou know lhe seerets "hich waj ne
ha~ spem a lifeli m e uncuH'rinJ: .

T he Secret G ulde to lIea lth : Yes,
there really is a secretto regaining your
health and adding 30 to 60 years of
heahhy Ih'ing 10 you r life . The answer
is s imple, bul il means making some
vel)' difficult changes. Will )'OU be
skii ng the s lopes of Aspen with me
when you're 90 or doddering around
3 nursing home? Or pushing up dai
sics? :-.10 , I' m nol se lling any health
products. 55 (H)

Tbe Secret G uide to Wt'a llh : Ju st as
wi th health. you'f find that l OU have
been bra inwashe d by "t he sys tem"
into a pattern of life tha t will keep you
from ever mak ing m uch money and
having Ihe free dom to IraH·I and do
what you wam. I e xplain how anyone
can ge t a dream job ..... ith no college,
no resume. and even wnhour an y ex 
penence. I explain how you can ge t
someone to ha ppi ly pay you to learn
what you need to know to start your
own business. S5 ( M l
T he Secret Guid t" 10 wjsdom: This
is 3 review of around a hundred book'>
Ihat ..... iII hd p you change your life.
No, I don' t se il ihese I>ooks, T hey' re
un a wide range uf s u hjec t ~ and will
help to make )'ou a w ry int ere~t in g

pcl"ion. Wait' II you see some of the
gems you ' \'(' misS<'d reading. 55 (B)
Co ld Fusion (heniew: This is bolh
3 brief history of co ld fusion. .... h ich I
prl'd ic l ..... i ll be one of the largest in
tJustrie, in the world in the 2 1, t cen
tury. plus a simple explallation of how
and ....hy it ....o rks. This ne field is
going to generate a .... ho le ne bunch
of billiona ires. jus l as the personal
compuler intJ ustry d id . S5 (C)
T he Rioelcclr ifler Handbook: This
c: xplains how to bu ild or buy a lill ie
electrica l gadge t that can help cl ean
the blood of any \'irus. m icrobe:, para
site. fun gus or )'ellSI. The process ....as
d isrou"red by scientislS a l the Alben
Eins te in College o f Medicine, pa l
c:nted. and lhc: n hushetJ up. It" s curing
A IDS. he patitis C . and a bunch of
o lht"l' <>eriOU \ iIlne\ "l's ,The circuit can
be buill for under 510 from the in 
s tru..:lion, in the book . 5 10 ( M

Moondoll:!:le : Afle r reading Rene 's
book, NASA Moolled Ama in l, I read
everything I could find on our ~loon

landings. I ....atched the videos, looked
carefully at the photos. read the
astronaughts ' biographies. and lalked
.... ilh some of Ill) ' readers .... ho ....orked
for I"ASA. This book ciles 25 good
rea~ons I bcl ic \'e the ....ho leApollo pro
gram had to have been faked, $5 (0)

\ lankind 's E:lilindion Prt"dkt ion~ :

If any one of the expens IlI ho ha \e
.... rillen books predicting a soon- Io-

come cataxtropbe .... hich ..... ill virtaally
wipe us all o ut are right v we're in
trouble . In this book I ex plai n about
the various disaster scenarios. from
Nost radam us. who says the poles will
soon Shlfl, wipi ng 0 111 97% o f man
kind. to Sai Baba. who has recently
....arned his follo ....ers to get out of Ja
pan and Austra lia be fo re February 6th
this year-The ....o rs t pan of these pre 
dict ions is the accu racy record of
some of the experts. Will it be a po ll"
shift. a new ice age. a masvive so lar
fla re . a corner or asteroid. o r even
Y2K ? I'm getting read)'. ho.... about
you? 55 lEI
wayne's Su bmarine A d ventu res in
WWII : Yes. I spent from 1943- 1945
on a submarine. rig ht in the middle
of the ....a r with Japan. We almos t got
sunk severa l times. and l.....ice I ..... M
in the right place al the right time to
save the bout. What's It really like 10
be depth c harged? AmI wh3t"s the
dail y li fe aboard a submarine like?
T here are some very funny stories. If
you' re near !o.10bile. please visit the
Drum. $5 IS )
Im p ro\'in J: State Gos'ernment : Here
are 24 ways thai almost any slate gnv
e m m e nt c an CUl e xpc n,c:s eno r
mou sly. win Ie providing far bel1l'r ser
vices. I e xpla in how any go\'e rnmem
bureau or depanmem can be gonen
10 CUI ils C\ pe nses by at least 50% in
three ) 'ea rS and do il cooper.llh 'el)
and enlhusia \lically. I e~p lai n how, by
ap plying :l new lechnology. the Mate
can make it possibh: to provid e all
needed se n ices wi th out havi ng to
le\')' allY laxe~ al all ~ Read lhe book.
run for )'our leghlature. and l ef ~ get
hu s)' making thi , count l)' .....ork like
ils founders wanted it 10. Don'llea ve
thi, fo r "someone ebe" to do. $5 (L)

l 'ra \ 'el D iur i"s : You can lrave l amaz
ing ly inexpcm i\'dy - once you know
Ihe ropes.Enjoy Shell)' and my bud
gel \ 'isi ts to Europe . Ru ssia. and a
bunch of o thl'r in tereSling place s.
H ow a bout a firs t class fl ight to
!o.lunich. a renled Aud l. driving 10 visil
Vienna. Krakow in Po land (and the
famous sa lt mines ). Prague. back to
~lunich . and the firsl class flight home
for two, all for under 5 1.000. Yes.
when ) '00 know how )·ou can tra \ e l
inexpensh 'e ly. and s till slay in firsl
cl ass hOlel , . $5 (T)
WII} n e 'S Ca r ib bl'u n Ad\,t'n t u r es:
'- lore budgel lrawl , lories - w he re I
\'i~ i t the hams and scul:la di\ e mOSl of
the island s of Ihe Caribbean. like Ihe
spccia l l i3! fare whkh allowed us to
\' isi! I I co untries in 2 1 days...... it h me
diving a ll bUl one of the is lands,
G uatJeloupe. where the ham' kept me
so busy with parties I didn ' t ha\e lime
to diu .S5 /U)

Si ht'r W ir e: With !W'O 3" pieces of
heavy pure silver .... ire + three 9V bat.
te r ies you can make a tho usand dol
lars worth of silver co llo id, What do
yo u do wit h it? It does whatthe anti
biotics do, but germs can' t adapt to
it . Use it to gel rid of germs on food.
for skin fungus. warts. and even 10
drinl , Read some!MxJls on the USt'S of
s ih ercolloid, it's like magic. S I5 (Y)

Clasxicul M usic G u id e: A list of 100
CDs w hich will provide yo u with a ll

outs tand ing collection of the fi nest
classical m usic ever written. This is
"hal )'OU need 10 help )OU reduce
stress. Class ical musk also raises
youngst...rs ' IQs. helps plants g ro.....
fas te r. and willmake you hea lthie r.
Just wait"U you bcarSla ne of Goesc halk's
fabulous m usic ! $5 (Z)

Rt-prinb 01 \1)' I-:ditoria!s from 73.
Grist I: SO of m) best non-ham orienIed
edi toria ls from be fore 1997. 55 iF )

G r ist II : 50 more cho ice non-ham
editoria l, from before 1997 , 55 (G)
I OJOJ 7 Edi tor ia ls : 240 page" 2 16 ed i
torial s di scussi ng health. ideas fo r
ne.... businesses. exci ting new books
1"\'1' di scovered. ....a )'s 10 c ure o ur
country ' s m ore serio us problems.
fl ight 800, the Ok lahoma C ity oomb
ing, morc: !o.Ioon m<ldne». and so on.
In lhree 55 volumes. $ 15 ( 0 )

1990,1 Jan-Aug F.ditoria ls : 188 pages
in two 55 \·olumes. Bringmg )'OU up
to date. 510 W)
l la m·to·llam : 45 of m y ham -ori·
ented editoria ls, T hese will help you
hone up on ham histo ry. Grea t stu ff
fo r ham club newsletter fi ller. Yes. of
coul"ie Ihe ..... are contro\'l'rs iaL 55 (Q)

I 'Iillion Sales \'idl'O: How 10 ge n
erate e ltra mi llion in sales u,ing PR o
This "ill be one of thl' !»;:sl im'esl
ments your busincsse\'1'T malk.5-B (V)

O ne H..ur C \ \ ' : Usi ng this sneaky
method ewn yo u can learn the :SlorS<'
Code in one hour and pass thai dumb
5wpm Tech·Plus ham leSI_55 ,leW)
Code TIlpl' (T5r This lape .... iII leach
you lhe leiters, numbers and punctua-

lion ) 'OU need 10 know if you are go
ing on to learn Ihe code 3t 13 .... pm or
20 ""plll. 55 (T5)
Code TII IK· (T n ): Once you know the
code for the letters (TS) )'OU can go
immediately to copying 13 wpm rode
(using my systemt. This should only
ta ke 1w0 or mree davs. 55 (T1 3)
C ode Tape (T :!U): SIan right o ut at
20 wpm and master it in a weekend
fur vour Ex tra Clil' ~ license. $5 (1'20 )
C ode Ta pe (TZS) : Same deal. It
doe sn'ttake any longe r to hand le 25
wpm a, it does 13. Or use the ARRl
system & take sh month•.55 Cf2 5J
wayne Talkf> a t Ua}lon: This is a 'X).

minute tape of the talk I'd have given
a t the Daytun. if'invited. $~ (W I )
Wa } n" Talks at Tampa , This is the
talk I gave a t the Tampa G lobal Sci
ences conference. I cov er cold fusion.
amateur radio, health. books )'OU
should read, and so on. S5 / W2)
S1ulIl.didn· t wrjle. bUI yu.ll..Jlrnl;
:"oO A5 A. M enn ed ,\ m e r ir a : Rene
makes an air-tight case tha t NA.SA
faked the ~ Ioon landings. This book
will convi nce even you. 525 IR I)
Las t Skep tic of Scsenc e : T his is
Rene ' s book where he debunks a
hunc h of accepted scienu fie belicfs _
such as the ice ages. the Earth being
a magnet . ue Moon causmg the tides.
andelc .S25 (R2 1
Uemental Enequ Sub<ocription : I
predict this is going to be the largest
ind ustry in thl' world in about 20- 30
years, T hey laughed "t me wh~n I p rt: 
die led the pl'l'Sonal com putt:r growth
in 1975. PC s are now the thi rd larg.
est indus try in Ihe .... orld. 1bt: elemen·
tal enerS)' ground noor is sti ll .... ide
open, but then thaI might mean giv 
ing up ..... all;hmg ball games and talk
shows on the booh tuhe, 530 for six
issues. (EE) , A sample issue is S10.
T hree (;a llo Talks : A pri ze· .... inn ing
teacher e, plai ns w hat' s wrong with
American sc hools a nd .... hy ou r k:ids
a re not being etJu catt:d . Why are
Swedi.h younp lC:rs. who s ta rt school
at 7 years of age, kaving our kids in
the dust? Our kith are imt:nlionally
being dumbed do .... n by our sc hool
sl s tem - Ihl' lea'l effecti\'e and most
e~pen,i\'e in the world . 55 ( K)

.... ..'U'~



Number 64 on your Feedback card

Barter 'n' Buy

Great New Reference Manual with
over 100 pgs of PIS. transistor. ra
dio. op-amp. antenna designs , coil
wind ing tables. etc. See details at
[www.ohio .netl-rtormetlindex.htm]
or send check or M,O. for $19.95 +
$2.00 postage and handling to RMT
Engineering. 6863 Buf/ ham Rd.•
Seville OH 44273 , BNB202

lando HamCatlon ... . P.O . Box
547811. Orlando FL32854.

BNB213

ASTRON power supply, brand-new wi
warranty, RS20M $99. RS35M $145.
RS50M $209. RS70M $249, AVT.
Call for other models. (626) 286-0118.
www.aventrade.com. BNB41 1

WANTED: NYE VIKING STATION
MO NITOR RFM- 003. RFM -005.
Paying $600. Randy Ballard N5WV.
(903) 687-3002; [TMT @Prysm.netl.

BNB5001

scary when you understand
that, as unprepared as our
computer people are for the
prob lem. we're way ahead of
all the other coun tries.

Let' s see , should I cal l
Wayne and see if he 's got
some space on his farm I can
rent 10 park an RV for next
year-end? January One comes
on a Saturday - what wil l
the world be like by Monday,
the third '? We can' t send
Bruce Willi s to gel rid of this
threat.

Oh yes, Ed Yourdon. the
author o f Time Bomb 2000,
so ld his New York apartment
and moved to New Mexico.

Editor ial Reprints

It's highly unl ikely that you
know anyone who is into
reading and thinking, but if
you do know any such
weirdos you could help en
co urage this deviant behavior
by laying reprints of my edi
torials on them. I' ve reprinted
my complete edito rials for
1997 and 1998. eac h in three
four-month volumes. They' re
$5 per volume. The 1997 edi
torials run to 320 pages. 1998
runs 240 pages. When I get
some time I' ll separate the
ham -radio-oriented stuff and
reprin t the rest. as I have with
the pre- 1997 edi torials _
Grist I and Grist II.

If yo u meet any ham s who
are into thinking. please let
' em know about 73, fa

NEUE R SRY DIE
cOlltinuedJmm page 62

Orlando aemceuen > and Com
puter Show Feb. 12- 14, Centra l
Florida Fairgrounds. ARRL North
Florida Section , Commercial areas
feature over 200 vendors. and swap
area includes over 400 fables. 'ran
gating, forums. testing. Overnight RV
parking with electric and water. Com
merciatlntormation, Tim Starr. (407)
850 -9258. E-mail [AE4N J @aol.
corn], visit our Web Pages at [WWW.
OARC.ORG] or send SASE to: Or-

TELEGR A PH COLLECTOR 'S
PRICE GUIDE: 250 pictu res.prices.
$12 postpaid. ARTIFAX BOOKS,
Box 88. Maynard MA 01754. Tele
graph Museum: [http://witp.coml ,

BNB113

HEATH COMPANY is selling photo
copies of most Heathkit manuals.
Only authorized source for copyright
manuals. Phone: (61 6) 925·5899. 8
4 ET. BNB964

and 3% are relocati ng to a
non urban environment.

A prudent person might
look at those statistics and
wonder: What do all those
high-tech execs know that I
don ' t?

No one kno ws what's re
ally going to happen. but it
seems as if the more people
understand the depth of the
problem, the more they are
likely to be preparing fo r
some preuy bad sluff.

I hope the pollster comin
ues to chec k high-tech execs
to see whether the prepared-

. .
ness curve IS gomg up or
down as the critical day ap
proaches and the po tential for
serious trouble soaks in.

Unfortunately. jus t the fear
of what could happen can be
enough to make our financial
sys tem collapse .. . i f enough
people sell their stocks 
just in case . If enough try 10
withdraw their savings from
their banks - just in case .
Do wn cou ld come thc whole
fi nanci al house of cards. The
stock market only works
when there arc more buyers
than se llers. And hanks only
stay in busi ness if you don' t
try to ge t you r money back.
And this run on the stoc k
market and banks could he
triggered from anywhere in
the world, which is really

METHOD TO LEARN MORSE
COD E FAST AND WIT HO UT
HANGUP S Johan N3RF , Send
$1,00 s SASE. SVANHOLM RE
SEARCH LABORATORIES. P.O. Box
81, Washington DC 20044 USA.

BNB421

WW Il MI LI TA RY TE LE VIS ION
WANTED: Army/Navy SCR, ATJ.
ATK. ARK. ARJ, CEK. CRY. Receiv
ers, cameras , monitor. trans mitters.
dynamotors. Maurice Schec hter.
590 Will is Ave.. Williston Park NY
11596. PIF (51 6) 294-4416.

SNS69

aSL CARDS. Basic Styles; Black
and White and Color Picture Cards;
Custom Printed. Send 2 stamps for
samples and literature. RAUM·S.
8617 Orchard Ho., Coopersburg PA
18036. Phone or FAX (215) 679
7238. BNB519

WANTED: High capacity 12 volt so
lar panels for repeater. [kk4ww@
fairs.o rg] or (540) 763-2321,

SNS2630

President Clinton probably doesn't
have a copy of tonnets Electronics
Bench Reference but you Should.
c hec k it out at [www.ohlo.net/
- rtorm eUlndex .h tm) -over 100
pages of circuits, tables. RF design
information, sources. etc.

BIOELEC TRIFIER"" 5 Hz micro
current supply for plant and animal
research. Semi·K it $38.00. As·
sembled complete With batteries and
silver electrodes $89.50. Add $2.50
postage. Thomas Miller. 31 4 South
9th Street . Richmond IN 47374.

BNB343

RF TR ANSI ST OR S TUBES
2SC2879. 2SC 1971. 2SC19 72 .
MRF24 7. MRF4 55. MB8719 .
2SC 1307 . 2SC2029 , MRF454 .
2SC31 33 . 4CX250B. 120 0 6 ,
6KG6A. etc. WESTGATE, 1 (800)
213-4563. BNB6000

BNB530

Turn your old ham and computer gear into cash now. Sure, you can
wait for a hamfest to try and dump it, but you know you'll get a far
more realistic price if you have it out where 100.000 acti ve ham po
tential buyers can see it, rather than the few hundred local hams who
come by a flea market table. Check your att ic . ga rage . cellar and
closet shelves and get cash for your ham and computer gear before
ir s too old to sell. You know you're not going to use it again. so why
leave it for your widow 10 throw out? That stull isn 't gell ing any
younger!
The 73 Flea Market . Barter 'n' Buy. costs you peanuts (almost)
comes to 35 cents a word for individual (noncommercia l!) ads and
$1.00 a word for commercial ads. Don't plan on telling a long sto ry,
Use abbreviations, cram it in. But be hones t. There are plenty of
hams who love to fix things. so if it doesn't work, say so.
Make your list . count the words , including your call. address and phone
number. Include a check or you r credit ca rd number and expiration . If
you're placing a commercial ad . include an additional phone number.
separate from your ad.
This is a monthly magazine . not a daily newspaper. so figure a couple
months before the action starts; then be prepa red. If you ge t too many
calls, you priced it low. If you don't get many ca lls, too high.
So get busy. Blow the dust off. check everything out. make sure it stil l
works right and maybe you can he lp 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 those interested?

Send your ads and payment to: 73 Magazine , Ba rter ' n '
Buy, 70 Rt . 202N, Peterbo rough NH 03458 and get se t for
the phone calls . The deadline for the May 1999 classi fied ad
sec tion is :\1an:h 10. 1999.

Cash for Colli ns : Buy any Collins
Equipment. Leo KJ6HI. Tel.lFAX
(310) 670-6969. [radioleo @earthlink.
net] BNB425

MA HLON LOOMIS, INVENTOR OF COLLOIDAL SILV ER GENERA-
RADIO, by Thomas Appleby (copy- TOR! Why buy a "box of batteries"
right 1967). Second printing avail- for hundreds of dollars? Current requ-
able from JOHAN K.V. SVANHOLM teteo. AC powered , fully assembled
N3RF. SVANHOLM RESEARC H with #12 AWG silver electrodes ,
LABOR ATOR IES. P.O. Box 81. $74.50. Same, but DC powered .
Washington DC 20044. Please send $54.50. Add $2.50 shipping. Thomas
$25.00 donation with $5.00 for S&H. Miller. 314 South 9th Street. Rich-

BNB420 mono IN 47374. BNB342
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~RC

•
160-10 Meters PLUS 6 Meter Transceiver

1 All-Mode Operation (SSB,CW,AM,AFSK,FMj on all HF amateur
bands and 6 meters, JST·145, same as JST-245 but without 6
meters and built-in antenna tuner.

* JST·145 COMING SOON *
2 MOSFET POWER AMPLIFIER· Final PA utilizes RF MOSFETs

10 achieve low distortion and high durability. Rated output is 10
to 150 watts on all bands including 6 meters.

3 AUTOMATIC ANTENNA TUNER· Auto tuner included as
standard equipment. Tuner settings are automatically stereo
in memory for fast osv.

4 MULTIPLE ANTENNA SELECTION. Three antenna connec
tions are user selectable from front panel. Antenna selection can
be stored in memory.

5 GENERAL COVERAGE RECEIVER· 100 kHz-3D MHz, plus 48
54 MHz receiver. Electronically tuned front-end filtering, quad
FET mixer and quadruple conversion system (triple conversion
for FM) results in excellent dynamic range (> 1ODdS) and 3rd order
ICP of +20dBm,

6 IF BANDWIDTH FLEXIBILITY. Standard 2.4 kHz filter can be
narrowed continuously to 800 Hz with variable Bandwidth Control
(BWe). Narrow SSB and CW filters for 2nd and 3rd IF optional.

7 QRM SUPPRESSION. Othe r interference rejection features
include Passband Shift (PBS), dual noise blanker, 3-step RF allen
uation. IF notch filter, selectable AGC and all-mode squelch.

8 NOTCH TRACKING· Once tuned, the IF notch filter will track the
offending heterodyne ( ::,: 10 Khz) if the VFO frequency is changed.

9 DDS PHASE LOCK l OOP SYSTEM · A sing le-crystal Direct
Digital Synthesis system is utilized for very low phase noise.

10 CW FEATURES· Full break-in operation, variable CW pitch. buill
in electronic keyer up to 60 wpm.

11 DUAL VFOs· Two separate VFOs for split-frequency operation.
Memory registers store most recent VFO frequency, mode, band
width and othe r important parameters for each band.

12 200 MEMORIES · Memory capacity of 200 channels, each of
which store trequency, mode, AGC and bandwidth.

13 COMPUTER INTERFACE· Built-in RS-232C interface for
advanced compute r applications.

14 ERGONOMIC LAYOUT · Front panel features easy to read color
LCD display and thoughtful placement of controls for ease of oper
ation.

15 HEAVY-DUTY POWER SUPPLY · Built-in switching power
supply with "silent" cooling system designed for continuous
transmission at maximim output.

[.JRCI 3e;panRadio CO.,.ltd.
430 Park Ave., 2nd Floor New York , NY 10022 Phone: (212) 355-1180 Fax: (212) 319-5227

CIRCLE 159 ON READER SERVICE CARD
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