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Build a hot 2m vertical!
Switching power supplies
Sunspot Cycle 23

The good news: Best OX ever
The bad news: Satellite killer?
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Get more features for your dollarwith our

REP-200 REPEATER
LOW NOISE RECEIVER PREAMPS SYNTHESIZED FM

EXCITER & RECEIVER MODULES
We recently introduced new vhf fm
exciters and receivers which do not
require channel crysta ls.
NOW.. . uhf modules are also available!

WWV RECEIVER

R301 VH F Receiver ; varroes bands 139-174MHz · ,
216-226 MHz
• Kit (~am t>ao'ld. ooly) ,.on ly $139 (TCXO option $40)
• W iredltes ted ...$209

(includes TCXO)

R304 UHF Receiver : various
bands 400--470 MHz' ,
o Kit (040_4&0 Mm b.oo'ld oo ly)

incl TCXO ..,$179
o W lred/lested..,$209

Very sensitive - 0.15IN.
Superb setectivity, >100 dB down at ! 12 kHz, best
ava ilable anywhere, nutter-proof sque lch. For 46-54,
72- 76, 140-175, or 216-225 MHz. k it $129, wit $189
o R144 RCVR . Like R100 , for 2M, with helical

resonator in front end kit $159, wit $219
o R4S1 FM RCVR, for 420-4 75 MHz Similar 10 Rl00

above, kit $129, wlt$189
o R901 FM RCVR, 902-928MHz ......... $159, wit $219

FM RECEIVERS:

FM EXCITERS: 2Woutpul, continuous duty.

• TAS1 : for 6M, 2M, 220 MHz .., , ki t $99, wit $169
o TA451 : for 420-475 MHz kit $99, wit $169
• TA901 : for 902-928 MHz, (0 .5W out) . wit $169

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

EXCITERS:
Rated for con tinuous duty, 2-3 W outpur

T301 VHF Exciter: for various bands 139-174MHz' ,
216·2 26 MHz.
o Kit I~ .m t>and' oo ly) . . .$109 (TC XO option $40)
• Wlredltested, inel TCXO.. $189

1304 UHF exciter: various ''t'DJ\.
bands 400-470 MHz'. f~~~~\-¥1 "

• Kit (4~(l-450 ham D' nd only) !ri: .. ~"'_':;;: -..~~
Incl TC XO ..,$149 :" ~~..I,~ t "

• W iredltes ted ...$189 ~/ : ' ~

" lor go. ' II o. pon u.o Ak~,~.,,~

RECEIVERS:

Exciters and Receivers prov ide high qual ity nbfm and
fgk operation. Features inc lude:
o Dip s witch frequency s election.
• Exceptional modulation for voice and ctcss.
o Vel}' low noise synthesizer (or rep eater service.
• Direct fro (or data up to 9600 baud,
• TCXO for tight frequency accuracy in wide

range of envi ronmenta l cond itions.
• Next day shipping. No wa it fo r crystals,

Get time & frequency ch ecks
without bu ying mult iband hf
rcv r. Hear solar act ivrty reports
affecting radio propagation.
Very sensitive and seieeuv e
crystal controlled superhet, dedicated to listening to 'NWV
on 10 MHz. p ertorrnance rwals the most expens i~e rcvrs

• RWNV Rcvr kit, PCBonl)' $59
o RW-NV Rcvr kit WIth eabt spkr. & 1ZVdc adapter ".." $89
• RWWV Rcvr wll ill cebt ....,th spkr & adapter ."..".. ".. ".. ".. " $129

A sensitive and selective
profess lonal gradll receiver to
monitor critica l NOAA weather
broadcasts. Good reception
e~en at distances of 70 miles or
more wrth surtable antenna, No
comparison wrth ordinary consumer radIOS'

Automatic mode provides storm watch, alertin9 you by
unmutln9 reeefver and pro~ iding an output to trip remote
equipment when an alert tone is bfoadcast. Crystal
control led for accuracy: all 7 channels (162,40 10 162,55).

Buy just the receiver pee module in krt form or buy the krt
wrth an attractive metal cabinet, AC power adapter, and
built-in speaker. Also available factory wired and tested,
RWX Rc~r kit, PCBonl)' , $19
RWX Rc~r krt witl1 cabinet, speaker, &ACadapter 599
RWX Revr wiredtlested In cabinet with speaker &adal'!er, ,,$139

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

• Make your friends sick with
envy ! Work stations they don't
even know are there

o Install one at the antenna and
overcome coax losses,

o Availab/e for 28-30,46-56, 137-152, 152- 172,210­
230, 400--470, and B00--960 MHz bands.

Join the fun . Get strik ing
Images directly from the
weillher satellites l

A very sensmve wideband fm
rece i~er optimized for NOAA
APT & Russian Meteor weather fax on the 137MHz band,

Designed from the start for optimum satellite reception, not
just an off-thll-shelf scanner with a shorted-out IF filler!
Co~e rs all 5 satellrte channels. Scanner circurt & recorder

oontrol allow you to automatically capture signals as
satellites pass cvemeac , even while away from home.
o R139 Receiver Kit less case " ,,, """, ,$159
• R139 Receiver xn with case and AC power adapter $189
o R139 Receiver wit in case with AC power adapter " ,$239
• Intemal PC Demodulator Board & Imaging Software $289
• Turnstile Antenna . ." .$119
• Weather Satellite Handbook " " " " "" ,,$20

No need to spend thousands on
new transceivers for each band!

o Convert vhf arid uhf signals ~ _ ~
to & from 10M.

• Even if you don't have a 10M rig , you can pick up
very good used xmtcs & rcvrs for next to noth ing.

• Rece iving converters (shown above) avauatne for
var ious segments of 6M, 2M, 220, and 432 MHz.

• Rcvg Con " Kits from $49, wired/tested units only $99

o Transmitting converters
for 2M, 432 MHz.

o Kits only S89 vhf or S99 uhf.
o Power amplifiers up to

sbwootout

LNW-( ) ECONOMY PREAMP
ONLY $24Jkit

• Miniature MOSFET Preamp
o Solder terminals allow easy

connection inside rad ios,
o Available for 26-35, 36-55, 56-90, 90--120, 120--150,

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

o kit still only $1095
o fact0l}' assembled still only $1295
50-5-<. 10:1-114, 2 1J.-nJ. 020-475 "'Hz. lW2·g . 5 "'Hz , 1':lM ly h':l" er.)

... FCC IVPOatcoptod foreomme,ool oe~ ", I SO $. 4S(1 "' Hz baO<l.

A microprocessor-controlled repeater with full auto­

patch and many versatile dtmf remote cont ro l fea­
tures at less than you might pay lor a bare bones

repeater or controller alone!

Digital Voice Recorder Option, Allows message up
to 20 sec. to be remotely recorded off the air, Play
back at user request by DTMF command, or as a
periodical voice id , or both. Great fo r making club
announce ments! , ,.., , ,..,..,on ly $100,

REP-200C Economy a epeater. Real-voice 10, no
dtmf or eutopatcb ,. Kit only $795, w&t $1195

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

A c c e s s all your favorite

closed re p ea te r s l
• Encodes all standard CTCSS
tones with crystal accuracy and
ecrwenent DIP switch selection.

• Comprehensi~e manual also shows how you can set up
a front panel SWitch to select tones for several repeaters
o DeCoder can be used to mute receive audlc and is
optimized fOf installation in repeaters to pro~ ide closed
access. HIgh pass Mer ~ets rid 01 annoying buzz in
receiver. @ New low prlcesl

• TO·5 CTCSS Encoder/Decoder Krt ....., ......now only $29
oTO-5 c rcss EncoderlOecoder Wired/tested ., $49

Hamtronlcs has th e w or ld 's most
comp lete line o f modules for
making repeaters. In addition to
excuere , pe'e, and receivers, we
offer the following cont ro llers.

COR·3. lnexpensive. flexible COR module with timers,
courtesy beep, audio mixer. only $49/kit , $79 wit.

CWID. Traditional diode matrix mer. " kit only $59.

CWID·2. Eprom-controlled ID'er only $54/klt, $79 wit.

DVR·l . Record your own voice up to 20 sec, For voce id
or playing club announcements ,......" ..,.$S9/klt, $99 wit.

COR-4. Complete COR and CWlO all on one board, 10 in
eprom. Low power CMOS "".. onty $99/klt, $149 wit,

COR-So COR wrth real-voice ill . Low power CMOS, non-
volatile memory, " " kit on ly $99, wit only $149.

COR·5. j.lP controller wrth autopatch, reverse ap, phone
remote control, lots of OTMF control functions, all on one
board, as used In REP-200 Repeater, .. .. $379 wIt.

Ap·3. Repeater autcpatch reverse eutcpatch. phone line
remote control. Use with TO-2 " "" "kit $89.

TO·2. Four-dlgrt OTMF eecocerzccnncner Five latching
on-off functions, toll call reemetcr. ." " k it $79.

TD-4. OTMF controller as above except one on-off function
and no toll cal l restoctcr. Can also use tor seieceve calling:
mule speaker until someone pages you. .__ .kl t $49.



AASTRCN
,~ CORPORATION

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

55-10
5$-12
55-18
85-25
5$·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
8$-3OM With volt & amp meters

ASTRON POWER SUPPLIES
• HEAVY DUTY. HIGH OUAlITY • RUGGED. RELIABlE.

SPECIAL fEATURES PElFOR....CE SPECIFICATIOI.
• SOlID STATE ELfCTA(JrlICAllY REGLlATEO • INPUT VOLTAGE: 105-125 VN;
• FOlD-8ACK CURRENT UMlTING PlOltCts Power Supply • OUTPVT WLTAGE: 13.8 VDC t 0.05 ¥OIts

from excessive ClMTent & continuous shorted output (Internally Adjustable: 11-15 VOC)
• CROWBAR OVER VOIJAGf PROTECTKlH on all Models • RlPFU Less than 5m'I peak 10 peak (tuIl load &

llcapt 1S-3A..s-.u.. Q-M IHL Ill-5l low li ne)
• MAINTAIN REGULATION & lOW RIPPl..£ allow line il'lpul • All units available in 220 VN; input vo llage

YoI1aoe (except tor Sl-11A)
• HEAVY DOTY HEATSINK. CHASSIS MOUNT RJSE
• THREE CONOOCTOR POWER CORD exceet for AS-3A
• ONE YEAA WARRANTY . MADE INU.S.A.

Sl SE • LOW PROFILE POWER SUPPLY
CIt.... Continuous ICS· Slz.lIli1~ ""&'"MODEL Gray Blick Duly (Amps) (Amps) H~ W~ Wl N.

SL-11A • • 7 11 21Ai ~ 71Ai ~ 9lf.o 12
SL-llR • • 7 11 "'· 7 ." 12
SL·11S • • 7 11 21Ai " 7¥. ~ 9lf.o 12
SL·11R-RA • 7 11 4%~ 7 " 9lf. 13

RS·l SERIES • POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
CDnllnulllll les· Slzl lIM~ ""&",MODEL Dul, IAflps) lhpsl H" W~ Wl ...

RS·.(l 3 • 311t " 6%~ 7'10 6
RS-5l • 5 3~ ~6% ~7'1o 7

RM SERIES • 19" RACK MOUNT POWER SUPPLIES
CInIinuDlls ~S· Sizl lJlI) ""&'"MODEL Du1r IAIIIJSI lAmpsl Hx Wx D Wl ...

Rt.l -12A 9 12 5'/0 x 19 x 8'/0 16
RM-35A 25 35 5'./, )< 19 x 1211t 38
RM-5OA sr 50 5''/' x 19 x 12 11t 50
RM-60A 50 55 7x 19 x 1211 60

• Separate Volt and Amp Meters
RM -12M 9 12 5'" x 19 x 8'/0 16
RM-35M 25 35 5'10 x 19 x 12'h 38
RM-SOM 37 50 5'10 x 19 x 12'h 50

MODEL RM-35M RM ·60M 50 55 7 x 19 x 12'h 60

RS·A SERIES
.... e..ti . .... ICS' SIZI l iN ) U i"il '

MODEl Grly II". Dily lA_, sl lA_,l l HxW xD WI. Ilh ,)
AS-3A • 2 5 J 3 x 4'1. x 5"< •RS·4A • • J • 3,,"x 6'h X 9 5
RS·5A • 4 5 3'h x 6'1, x 7'/. 7
RS·7A • • 5 7 3'% x 6'/2 x s 9
AS-lOA • • 75 10 4 )( 7'/; x 10'1. 11
RS·12A • • 9 12 4'k x 8 x 9 13
RS-1 2B • 9 12 4 x 7'/; x 10'1. 13
RS-20A • • 16 20 5 x 9 x 10'h 18
RS-35A • • 25 J5 s x u x u 27
i:!.50A • J7 50 e x taa x u "MODEl RS-7A R ·70A • " " 6 x 13V< x 12'. ..

RS·M SERIES
.;.:;.;..~~

MODEL RS-35M

Cllli..l.. Its ' l in I1I I U i"i••
MODEl hly lb,sl lA_,ll Hx Wx • WI. (Ih.)

• Swit:llable YOII <n:l Amp meier
RS-12M 9 12 4",x8 x9 13

• 5epa"ale vott and Amp meters
RS-2OM 16 20 5 x 9 x 10"., 18
RS-35M 2S 35 5 x 11 x 11 27
RS-SOM 37 50 6 x 13"'" x 11 46
AS-10M 51 70 6 x 13V< x 12\ 48

CS-Illtermlltenl Communication Ser\o;ce (5O"Il. Duty Cycle Smlfl on 5 min. ott)

• Separate VOlt and Amp Meters . Output \IoIlage adjustable from 2-15 volts . Cu'rent Iimil acl~stable from 1.5 amps
10 fu ll LoacI

I'" SUI I1II 1'1,,1••
lA_,l l • x W x I Wl. llh ·1
@13.8V

12 ee x ex s 13
20 5x9x101'lo 20
J5 5x11 x l1 29
50 6x 133Hx ll ..
" 6 x 13lfox12 'j, ..

J5 5'1. x 19 x 12 'h J8
50 5'1. x 19 x 12 'h 50

ItS' Size (III ] 1'1,,1••
A_,I I xW x l WI. Ilh.1

7 " x 7'1: x 10'" 10
10 4x7""xl0"," 12
12 41'lox8x9 13
20 s x s x IO I'lo 1S
11 2-% x N x 9lJ. 12

CIRCLE 16 ON READER SERVICE CARD

C..UIHII
MODEl ' 11y lA_, l l

@13.8VDC @10v0c @5VOC
VS- 12M 9 5 2
VS-20M 16 9 4
VS-35M 25 15 7
VS-SOtA 37 22 10
V$-70M 67 34 16

• Variable rack mounl pOwer supplies
VRM-35M 25 15 7
VRM-SOM 37 22 10

• Built in speaker ClIII1 C..li....s
MOOH Guy 8latk 0.1, lA_,ll
R:>7S • • 5
R:> lOS • • 7.5
R:> 129 • • 9
R:>20S • • 16
SL- llS • • 7

MODEL VS-35M

VS ·M AND VRM·MSERIES

RS ·S SER IES
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IS g iVing away one
IC·706MKII each month•
between April 1998 and March
1999, For complete details, vis it
your authorized dealer tod ay.

S olar Cycle 23 is here. Now's
the best time to upgrade your
license... or your shack.. When
you upgrade to General Class
or higher. c - _ - _ .
mail us a t: le.a.
copy 01 ~ 5.11

•
your os''''''' Iheamateur ...
radio ;
license. ~

ICOM """- with I C O M

www.icoll.Ulmerlca.com

0p'ionol Infrored
Wireless Mit

l1lI HJl.f'l1 tJrrnJ..
lIIi'Mu....m.. itt
_K·1JOOf( K-21J1H"
. itt _ ...__
IUlI(JH.bfo1---

"........ ... GOI

IC-821H
2MI44O MHz Advanced Satellite & Digital Base SlItion · Al l
Modes · Easy to user •Conlinuous Adjustable Transmit
Power · Sub Band Transmit · 9600 Full CompatIbilIty Out of the
Bo~ · 160 Memories · Noise Blanker & If Shift on Main & Sull
Bands [independem main/sub RX I · Built-In El, clronic
Keye r · Sate llite Trad ing with Doppler Correction
• Compactl 9.51W1. 3.T(HI. 9 4'(01. 11.0 III
'By far th. rnlSiest to use sarellite radio on rhe merleet today.
/n/ess then 10 minutes efter unpacking the 82 IH, I was on
the sir a/ 9600 baud WIth KO·23·
- Michael Wyrick. N4 USI , AO·27
Control Operator

2M/«OMHl Dual Bander ·:!v1 lIfi W1I44O MHz 135 WI' Super
Compact Detacheble Control Panel· · with Big Kays. Big Knobs
and a Big Display- Work On. Band at a Time ' 96Oll Baud
Ready · Wide Band RX [Includes AIf Bandl ' CTCSS Encode/
Decod. · V. ry Affo rdable - 5.!i"(Wl. 1,6·IHI. 8 1·lO l. 26 1b

1C-207H

2M/44O MHz Advanced Dual Bander ' 2M (SO WV«O MHz (35
W) . Detachable Control Panel- · Fast Scanning · 22OMemory
Channels · PC Programmable · CTCSS Encode {decode
optionall · RF Anltfluator • 8OTMFMemory Switches · YIv. lVu s;­
mullaneou, AX · Built·ln Ouplexer · 3 Sel,etabl, Pow, r l ev·
, Is: SO 1351. 10. 5· 5.5·(WI. 1.&1H L8.41DL3.1Ib

2Meter · 55/10/5 Watts Iseleeteblel « IX 144· 1&8 MHz · AX 136·
114 MHZ' • 15 db193 db IMD• 113 Memory Channels · Heavy
Duty. One Ptece. Die Cast Aluminum Chusis · MIL SPEC 810 CI
DIE ShockNibration• Front Pane' Programmabl, A,lphanum,ric
Display · PC or Radio to Radio Cloning· · • DTMf Microphone
(HM·98SI - crcssEncodelOecode Standard- SO Tone frequen·
cies · Independ.ntly Programmable Tll/R~ · Tone Scan - Auto
R. pealer with Busy Lockout · Priority Watch 13 typ. sl - 5.5"(W)
x1,8'IH) x1.1·(Ol. 21b 10 oz

e lm KOIIl"'-inl, " ,1llo l(OI,l"'il l~ Ii KOIIl,","~~4..~.
1oeI ... Moo _"" ~ .. Foiorl l(_•• 01_ ( ......~ ...
ri<o ~ III, _ MT "' M, oIf. ,oI /of *" or 10m, .. >OW or ltN4 ooIIl
""' .w... 01 .. 1«( "' \no P.... ..0\Ili000I ......
.loco,Ioo.. ...,.1_ r .. ..,.,

...........,_ KOIl I«(.....
_ ......... _ ftf/Ulf lmT

BASESTATIONS

MOBILES

1C-T22A/IC-T42A 12M/440 MHz)
Single Bander ' Fun,Shirt Pocket Small and Easy
toUse ' Large Alphanumeric Display' Wide Re­
ceive Coverage, IncludingAir Band ' 5we 13.5
v 13 W Il ut of Box) ' Air Band Receive ' 80
Memory Channels(40 wIAlpha Displayl - 2.3'(Wl,
4.3"(H l. I.I"I[)), 10.9 01

IC·TBA
6 Meterf2 Metert440 MHz Tri Bander Handlleld
- WorldS Sma llest l • Super ThIn Plofile/light-
weigl1t DesIgn· Up to 5Watts PoweronAll Bands
113.5 VDC)· 4,5Wens Out of Bo ~ with Supplied
BP-200 Battery · One·Touch Band Switching
• Ni-MHPowered! • RX(MHd: SO·54 (6 meters).
118 - 11412 meters). 400 - 410 1440 MHz) Breed­
cast FM and AM gecewefmcst TV stations, tool
• Airband Receive · 123 Mamory Channels with
10 Scan Edges and I Can for Each Band · MIL
SPEC810 ClO/E· Tone Squelch with Pocket Beep
• Backlit Display wi th Timer ' Built in Gu ide
Function · JIS Grade 4Wat. r Resistance · Wa ll
Charger Included · OTMFEncoder with 9 DTMF
Memories · Handheld to Handheld Cloning Ca­
pabil ity orPCProgrammingCapability"· · 23(W),
4.3IH!,1,2 (01. 9.9 02

IC-W32A
2Meter/440 MHl Dual Bilf'01er · 5 W Out 01the Box
• No Functio" Key · PC Programmable - 200
Memories WIth Alphanumeric Display , MesSlg·
III1g & Paging- 1ntuitive' HelpDisplay· Backht Dis·
play and Keypad - Wide Band AX (Including Air
Bandl· VN, VIlI,UIU Dpltrationwith VHflllHf Tun·
ing Knob h cha nge - EncodelOecode • PCtRa·
die-te-Radio Cloning - 22"l'M. 4.9"!Hl l.110l l2.0oz

Ic -n AHP
2 Mele,,I44O MHl 0\181 Bandel " Dual Bands 81 8
Single Band. r Sile & Price ' Very Easy 10 USI­
No Function Key ' Works One Band at • Time.
Switch aeween Bands with One Touch of the
Band Key ' Now . W !2M:vJ W (<<01 Out of the
BOJ with 8p·I13 · 1ntuitiYt!' HelpDisplay· crcss
Encooa/Decoor Very Affordable · 2-5'1Wl. U "{Hi
U 1DLl1.3nz

IC..Q7A
2 Meter,lUO '-ttl: Dual a..s.r · Extended Ax 30­
1300 MHz Icellular blockedl, Airband Receive
Broad cast f M and AM Rece ive [mo st TV
stations, tool . 30ll Mw Transmitter · 200 Memo­
nes- Uses 'M ' Alkaline Of Ni-Cd Baneries · Rug­
g.d Construction · Tone Squelch · Easy to Use
• Splash gesistent - 6·25 KHz Channel Step · full
Scanning Capability · Receiver anenoator
• Power Save feature · 2.3"(Wl. 3,4'IHl, 0,98',01
IShOW" with opliona larrla""11

2MeIer Sitlllie Bander ' Wi 8 U YOM ' 5lII mW
... . die • • P'OI ,,," nabl , Keys Sl..cild wI
Defllh S.nil9' for Eu l er Operation ' BUIIt·ln
Toni Squelcll with Poc kel Beep .nd Tone
Se,n ' AU MIIfTIOfY Charnels ' Cloning Capabilitin
• U$\IS 8 'M' Ni-Cd (includedl or Alkaline 8en~s

• Affordable ' 2.31WI. SSIHl, 1.3101. 14,8 oz

NEW with MORE pawn IC-T2H
HANDHELDS
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On the cover : This monster awaits you on page 10. Photo by WI5W. Don't forget: You, too, can win
a little fortune and a lot of fame by sUbmitting your cover photo candidale-with or without article.
You mean you couldn't use a little extra cash?

Manuscripts : Contribul ions for
possible publieaticm are most
welcome. Wol 00 flo best we can10
leUo~ you '8QI""S!. blJ: we
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Sl.brM ~ 10 know\\to.

Feedback : Any circuit works better with feedback, so please take the time to report on
how much you like. hate, or don't care one way or the ot her about the articles and
columns in this issue. G = qreat l . 0 = okay, and U = ugh. The G's and O's will be
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NEUER SRV 0 I E

Wayne Green W2NSOIl

Peoria! waiting OUI the delays. The
lines at McDonald's never

Yep. Wayne Green played gal under 15 deep, with hun­
Peoria again! And I had a dreds of people sitting on
great time. Too had if you anything handy, working dili­
were within driving distance ge ntly o n red ucing their life
and missed it The Peoria spans with burgers and fries.
Superfest '98 was a hum- When word ga l out that I
dingcr. If I'd driven there my was go ing to be coming to
car would have been packed Peoria. the folks at the Rock­
to the gills wi th some of the ford (Illinois) club went (0

great stuff I saw being sold. lengths to get me 10 stop ofT
Lordy! Video cameras for there and give a talk. . Instead
$20. great bargains on coax. of Flying to Chicago and then
Apple IIT"'- computers with on 10 Peoria, they picked
mo nitors that looked like they Sherry and me up in Chicago
were right out of the canon and drove us to Rockford . We
from me factory for $30 . had dinner at a wonderful
Sigh . I could have filled a van buffe r restaurant and then I
at those prices. And the flea talked to the club. And talked .
market stretched on in every And talked . Well, no one
direction . Tables of o ld lubes, dozed o ff, and the hands were
and anything you co uld ever up all over the place with
want in parts. question s.

The Wayne Green fans The next mornin g they
(yes, there are still a few left) drove us to the airport, where
got their ration of my views they had hired a Mooney (it's
on things. I spoke for an hour a small plane, not a religion )
and a half on Saturday after- to fly us to Peoria.
noon, and then agai n for it During the whole trip we
must have been an hour (but were treated like royalty. 1
who was counting?) at the could get used to that. AI
banquet mat evening. Then for Peoria they even had distilled
another hour Sunday morning. water for me at both the Friday

The hamfest was hcld at night dinner with a few club
the local fairgro unds, with members and at the Saturday
the exhibits and forums being ba nquet.
in the usual fairgrounds ex- I talked about the day that
hibit bu ildings. On Sunday, Khrushchev saved amateur
righ t in the midd le o f my talk, radio . Yes, 1 was right there
the rain let loose , It sounded when it happened! And I
like someone dropping a few talked about the greates t ca­
tons of lead shot onto the lin rastrophc in the history of the
roof. It d id this a couple o f hobby. I also talked a lot less
times and then went away. than I'd have liked about my
Later I fou nd where the storm approach to answering the
had gone, a.. Chicago's O'Hare FCC's questions ahout restruc­
Field was closed down, delay- turing the hobby. Well, I kept
ing my trip back to New getting off on tangents, just
Hampshire by three and a half like J do wit h my editorials .
hours. The terminal at O' Hare BasicallyI'd like to see the
was wall-to-wall passengers FCC have a 5 wpm test for all
4 73 Amateur Radio tcaev » January 1999

classes of license. Second, I'd
like 10 see all classes of li­
cense done away with and
there'd be just one license for
everyone. This silly business
of making us memori ze a
bunch o f Q&As to pass a test
for upgrading doesn 't make
an y sense to me. That doesn't
teach anyone anything. You
learn mainly by doing, so we
should make the entry in to
the hobby easy and then do
our best to get as many hams as
possible interested in packet,
RITY, slow scan. satellites ,
and so on. If we gel 'em into
DXing they'll be learning
about antennas. It's about time
we got some pioneering done
with HF packet anyway. We
should he developing way s to
get that creepy-crawly stuff
up to speed . Ditto RITY, Oh
well , RlTY was 60 wpm when
I got in terested 50 years ago
- now it' s up to a mighty
100, the last I heard . Snore.
Our computers can discuss
things at 50 ,000 wpm. That' s
even faster than we can read
- although, when I get the
time, I have a speed reading
course here that guarantees
I'll be able to read 25,<XXl
wpm, and with better retention
than 1have now.

License Drop

The August 1998 FCC li­
cense figures compared to
1997 show a continuing drop
in Teehs upgrading to Gen­
eral and Advanced licenses.
There was a drop o f 26% in
upgrades 10 General and a
28% drop in upgrades to Ad­
vanced. The 1997 figures vs .
1996 showed only a 10% drop
in General Class upgrades, so
the drop is escalati ng. The

o verall decrease in upgrades
has gone from 17.8% in 1996
to 22.2% in 1997 and 27.3%
in 1998.

The numbers may not mean
much to you until you plot
them on graph paper. They
form a fairly straight line, indi­
cating that unless something
changes, 1999 will give us a
33% further drop, 2000 a
39% drop over that , and 200 I
a 45% drop over that.

T he Rad News

The September FCC li­
cense figures show an even
faster drop in new licenses,
with an overall loss of licensed
hams. General licenses d"Wcd
by 2953 from a year ago.
Advanced dropped 2459 and
Novices by 7678! T he only
significant increase was Tcchs,
by 11 ,550. This tells us that a
bunc h of Generals and Ad­
vanced have dropped out of
the hobby and not even both­
crcd to renew their tickets.
Others, of course, died. But,
worst, the Techs are not up.
grading. It just isn't happening.

Not to be a pest, but the
next time an ARL official
sho ws his face at your club
you might ask him what in
hell the Litt le League plans to
do about this situation. I sure
haven 't heard anything about
any plans, bu t then what do I
know? No, that missing R
isn 't a typo. The day of mes­
sage relayi ng is long gone, so
let's forget the Relay pan of
their name. which is as in tune
with the times as Cw. Yeah,
packet is relayin g, of a son.
But show me where theARL is
a big packet supporter.

In the 1920s. when wc
were down on 100 meters and
using spark, the only way to
get a message very far was by
relaying it. Thcn came CW
and the League message han­
d ling nels which solici ted un­
importan t messages and re­
layed them for the fun of it,
with involved hams making
like small Western Union sta­
tions. J used to enjoy how long
it took messages to get through
this system, and how bungled
they' d get in the process.

Whe n RTTY c ame along

Continued on page 6



Binocular Special

Searchfor buried treasure at
the beach. backyard or pa rl<..
This professionat quality kit can
ocrect metal at adepth of up to
6 inches, Easy to use. just lis·
ten for the challQe in lone as
you 'sweec'ue unrt across the
scrtace . the larger tiletone
challQe • the larger the object.

Has buih·in speaker or eeptcoe cc nectoo. runs on stan­
dard 9volt battery. Complele krt includeshandsome case.
rugged PVChandle assembly that 'breaks down' for easy
transportation arid shiekled F-'araday search 001, Easy one
evening assembly. This nifty krt will iiteraliypay tor itself!
That guy in the picture looks likehe loooj somethllJ>l •
what do you think it s . gold,sifver, Rogaine, Viagra~ You'"
have run with this kit.
Tf-l ,Treasu re Finder K~ _ _ _ _$39.95

necooe all thatg~rish l This is the
popular descrambler I sc rambler that
you've read about in all the Scanner
and Electronic magazines. Speech
inversion technology is used, which is
compatible with most cordless phones
and many police department systems,
hook it up to yoor scanner speaker terminals and yoo're in
bueoess EaSily configured for any use: mike, line level
and speaker output'll1pIJts are provided Also communicate
in total privaC'/ over lelephone or raoc. lull duptex opera­
tion - scramba and unscram~e at the same time, Easy 10
build. all complex circuitry conta ined in new custom ASIC
chip for clear, clean aido. Runs 011 stc 15VDC, Our
matc!ling case set adds aprofessional look 10 your kit.
S5-roA, Speech DescramblerlScrambler KL $39.95
CSS, Custom Matching Case and Knob 5et... $14.95
S5-roAWT, Fully Wired S5-70A with Case _.•.._._ $79.95
AC 12--5, 12 VOtlDC Wall Plug Adapter m •••S9.95

Speech Descrambler

[""z..:1~L --'---_ _ .-
ORDERiNG INFO; satisfaclion Guaranteed. Examine klr 10days. ~
not pleaood, rslum ill originallorm lor reltJnd, Add $6,95 tor sh,,­
pirlg, handling and in$U'artOO Orders uoder $20, actj $3.00 NY fils!'
oems actj 7% sales lax. Sorry. no COOS Foreignorders, actj 20%
lorSlJrlaoemaii or use credit CMd and specify shiWir19 method

1m
"

. '. '.' . .,

, .
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We came across these
nice binoculars in an
importers close-out deal,
Not some cheap ift.line
lens iobs, these beauties
have roof prisms, asuper
nice rubber armored
housing over light weight """""",*,",,,,"::
aluminum. 10 x 25 power withtullycoated optics, Includes
lens cleaner cloth, r.eck lanyard and nice carry case. For
exira demandins use in bright sun. choose the EX module
With ruby coated Ob,ective lens, First quality at a close-out
price! We've seen tile exact same units with the 'Bushnell'
name on them being sold tor$30 more!

============,-1 BNCJ.l , Binoculars and case _ ~ _ $24.95
BNCJ.1EX, Rub Coated l ens Binoculars and case S29.95

CCD Video Cameras
,

Uyou're looking tor a good quality CCD board came ra, stop
right here! Our cameras use lop quality Japanese Class 'A'
CCDarrays wrth over440 line line resolution. not the oU·
spec arrays that are found on many other cameras, Yoo
see. the Japanese sl(lpllers grade the CCOs at manutac­
tare aoo some manufacturers end up with the ott·grade
chipsdue to either cost constraints or lack of buying 'clout' ,
Also, a new strain of CMOS sjngle chip camerasare enter­
ing the market, those units have aboot 112 the resoMion
and draw over twice the current thaI these cameras do .
OOn't be fooled! Our cameras havenice clean fields and
excellenl light sensitil'ity, you'll really see the dillerence,
and if you want tosee in the dark. tile black & white nco
els are super IR {lrrlra-Red) seosbve. Our IR·1 Illuminator
kit ls i1visible to the human eye. but lights the sceoe like a
flashlighl at nightr Color camera has Auto WMe Balance,
Auto Gain, Back Light Compensation and DSPI Avaitable
with WicIe· an~e {~ or super slimPin·hole style lens.
They run ClIl 9 VDC arc produce standard1von p-p video.
Add one ofour transm~ter units for wireless Iransmissioo to
any TV set, or add our IB·1 Inter/ace board foralOk> sourn!
picl<·up and super easy direc1 wire beck-up connection to
any Video fTl()nrtor, VCR or TV with video/audio input jacks.
Cameras fullyassembled, including pre-Wired connector.

CCDWA·2, B&W CCDCamera,wide-ang~ 1erts._ $99.95
CCDPI+-2, B&W CCD camera, slim rrt pln·hole 1en .$99.95
CCDPH-2, ColOI' ceo Camera. wide-angle lens..~ ~S1 49.95

IR·1 , IR Illuminator KR for B&Wcameras ~ $24.95
IB·l , Interface Board Kit " ~.•.~..•._ $24.95

RF Power Booster

A lower cost altematve to our
highperformance fransrratters.
OIlers great value, tunable over
the 88-108 MHz FM broadcast
band, plenty of powerand our
manual goes into great detail
outlining aspects of antennas. ,
transmitting range and the FCC "" ' """ >

rules and regulabons. ccorecs to any cassette deck, CD
player or mixerandyou're on-lhe·air, you'M be amazed at
the excepuonal audIO quality! Runs on Ifltemal9V balte!)'
or external power from5 to 15 VDC. Add cor matching
case and whip antenna set for a nice fi nished look.

FM·10A, Tunab~ FM Sfereo Transmitter KiL ~....S34.95
CFM, Matching Case and Antenna sel ~ ~.. ,$1 4.95
AC12--5, 12 Vatl DC Wall Plug Adapter ~..S9.95

Add some serious muscle to your signal, boost power up to
1watt evera frequency range of 100 KHz to ever 1000
MHz! Use as a lab amp forsignalgeneralors, pus many
loreign users el11l loy the LPA·l to boost the power 01 thei r
FM Stereo transmitters, provid ing radio selVice through an
ent re town Runs on 12 VDC. For a neat. professjonally lIn·
ished look, add the optional matl;hing case set.
lPA-1, Power Booster Ampl ifier K~.•..~.•..~ _ J39.95
CLPA, Matcning Case set !of LPA-1 KiL SI 4.95
LPA-1WT, Fully Wired l PA-l with Case.•._..•.~ ~ _S99.95

Microprocessor contr~led

for easy frequerlCy pro­
gramming using DIP
swsches, no drift, your sig·
nal is rod solid all the
time - just like the com.

L"'~:l!."",,"",,__.,J mercial statons. AlOio
quality is excellent, connect 10 the line output 01anyCD
player. tape deck or mikemixer and you're oo-re-er
Foreign buyers will appreciate the high power output
capability 01the FM·25; many Caribbean folkS use a sjn·
gle FM·25 to cover the whole island! New, improved,
clean and hum-lree runs on either 12 VDCor 120 VAC.
Krt cornea complete with case set whip antenna, 120
VACpower adapter - easy one evening assembly,

FM·25, Synthesized FM Stereo Transmitter Kit..._...$129.95

C-2000, Basic Video Transmrtter Cube•..~ ~ ~ ~ $89.95
C·3OOJ, Basic Video and Audio Transmrtter Cube $149.95
e-2001, High Power Video Transmitter Cu l>e $179.95
C·3001, High Power Video and Audia Transmitter Cul>e .•.••$229.95

Ramsey AM radio transmittersoperate~ the standard AM broad­
cast band and are easily set toany clear ct\a.nrtel ln your area.
Our AM·25. 'pro' versoo. fully synthesized transmitter features
easy frequency semng DIPsWllcheS for stable. no-dritl fraql!ency
conlro' , While l)elng lumper setae fOf hig!ler power outplJt whe re
regulations allow,The entry·level AM· j uses atunable lransm ~
OSCIllator and rurs the maximum 100 mllhwatls 01 power. No FCC
license is required, expected range is up to 1/4 mile depending
upon antenna and corsnoos. Transmitters accept standard line­
level inputsfrom !ape: decks. CO players or mikemaers... and run
01112 v~ts DC,The Pro AM·25 comes completewith sc power
adapter matchirJg case set aoo bottom loaded wire antenna, Our
el]!fy-level AM·1has an available matching case aoo knob set for
afimshed. prolessional look.

AM·25, Plolessional AM Transmitter Kit•..~.•..,•._ Sl 29.95
AM·1, Entry level AMRadio Transmitter Kil.. $29.95
CAM, Matching Case set for AM-1.. _.•.$14.95

~~~~~~~~~~~~~~ Atruly po ses-
siooat t eqoen­
C'/ synlhesized
FM sierec
transmitter sta­
lion i1 one
easy to use,

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

a whole equipment rack to ho:.:"d all the features we've packed
into tile n.~ · 100. Set freql!ency easily with the UpiDol\11 Iraq
buttorJS and the big LEDdigital display. PIllS eere'e input low
pass filtering thaI gives great sound no matter what the source
(no more squeals or swishing sounds from cheap CD player
inputs!) Peak smaes lor maximum 'punch' in your audo - with­
out over modulalion. LEDbargraph meters for easy setting 01
audio levelsand abuilt·in mixerwrth mike and line level iIlputs.
Churches. drive-ins, schools and colleges lind the FM·l00 to be
the answer to their transmitting needs, yoo will 100. No one
offers all these featuresal this price! Kil includes cabinet. whip
antenna and 120 VAC supply,
We also offer a high power export version 01 the FM·1OO that's
tully assembled with one wa~ 01 RFpowe( lor miles 01 program
coverage. .T1le expot1 version can onlybe shipped outside~
USA. or wdhm~ US if accompanied by a signed sta tement
thai the unit will be eXporled,

FM-l 00, Professional FMStereo Transmitter Kit....~ ~...$299.95
FM-100WT, Ful~ Wired H~h Power FM Transmitter ~...$429.95

We ca~ themthe ·Cubes' ,. ,.
Periect voeo transmissiClll
lrom a transn uter
you can hide under
a quarter and ClIlly
as thick asa stack
01tour pemes­
thafs a nickel in
the picture !
Transmits color or 6&W wit/l lantastic qoolity - almost like a dIrect
wired connection toany TV tuned 10cable dlannel 59. Crystal
controlled lor no freqLJeflCy drrft with cencenerce that equals law
enlorcement models that cost hundreds more! Basic 20 mW
model transmits ~ to 300' while the high power 100 mW unit
goes upto 114mile, Audk> units include soundusing a sens itive
built·in mike tIlat will hear a whisper 15leet away! Units run on 9
vons and hoo~-up to most any CCDcamera. Any 01 our cameras
have been tested to mate pertectly with our cues and W(lI"k
great Fullyassembled· just hook-up power and you'reon the air!



NumtN!r 6 on yo"r Feedbac~ nrd

LETTERS

Gene Lynch WA7Z RA . 80\
567. Boulder ~IT 5963:!. Hi.
w ayne: I suspect you don', re­
member 1111: . I am the pe rson
who built the Karbon speaker
cabinets about twenty years ago.
I sti ll ha ve them a nd they still
perfo rm better than an yth ing
I' ve heard since. I still have the
plans. and co pies arc avuifublc
I'm anyo ne who wants them. Just
send a large SASE. Make thut
two stumps .

This is tI good deal! There is
nospeaker enclosure Oil the
markrt today that ("WI equal tilt'

Karlson, - Win "lle .

Rill Nielsen KOQIW. As a
fellow ham who got into read­
ing 73 Mugazine hack with is­
sue numbe r I. I enjoy reading
)our editorials. In a recent cdi­
tonal you touched on the sub­
jeer of religion. so I thought I
would tel l you abo ut three very

From the Ham Shack

interesting books I have read on
the subject. You may want 10
read them. as th ey show the
modem-day churches for what
they are.The hooks: The Forgot­
It'll Hooks ofEden, Bell Publish­
ing Company: Tile 1...0 ."r Books
of the Bible, al so published by
Hd l: Deceptions ami Mvths of
the Bible. by Lloyd Graham.
also pub-lished by Bell. Give
' em hell. wayne. You may not
please everyone, hut you sure as
heck gct them to think a little .

Mavbe , - Wam e.. .

l>arr)r1 Jones VK2YI>J .
Wayne, renjoyed your SiglllillK_I'
interview and I always look for­
ward 10 your Neyer Say Die.
Perhaps with Y2K now~COIll ­

ing the i...sue it truly is. this is an
excellent moment to lobby hard
to have Morse dropped to bring
in more amateurs and 0IX'n the
HF to all existing hams. We may

need all the backup communi­
cation we can get come Jan. I.
2000. Maybe you can gel the
ham), 10 lobby their senators and
congressmen. Keep up the good
work.

AI the sp eed Ihillgs worl: in
I\ lu hillgron , we should have

started this 1'"_"" fin' years 111<0.

I\e 'll all see how Y2 K play,,, Ollt .

More and more experts 0 11 the
subject are predicting chaos, ­
Wlt\'/Ie .

Ken Dupuis \V~2SQC . In
all honesty. I enjoy 73M(/~(/:.il/l'

very much and have for over
three decades. The part I enjoy
most is your editorials. I mean
it. and I ac tual ly pull hack is...ues
to read for the nostalgia effect.
hut mainly for your editorial ... .
It ' s like a refresher course in
common se nse . I was a lso
plea sed to see th at (COM
America got its senses hack and
renewed their effort to support
the best ham magazine in print.
As you have pointed out so of­
ten. it lakes ad vertiser dollars to
print reader information. More
bucks, more pages, Now I' m

glad my new rig i'i. an ICOM. I
was also going to gel a new
ICOM fo r the XYL but the guy
in the ham store wouldn' t trade.
After thirty-some years of edi­
ronal brain washing I fi nally
took your advice to heart. I quit
my high paying, do nothi ng gov­
ernment job with the unbcliev­
ab le bcnn ics and used my
collective knowledge 0) to ad­
vance my station in li fe. Un for­
tunately. it didn't work. I am
now unemployed. broke, living
in my car. and will have to pick
lip empty beer cuns to pay for
the stump o n this envelope ­
thanks a lot. The good news is
thut the beer cans arc allover the
Iloor so it's prcny caxy 10 eel­
teet enough for a stamp. The bad
news is that I can't bend over my
fat gut to pick them up, so I wiII
have to keep the next six-pack
ofempties handier. I built a bio­
ctcctro frye r and tried it on the
family cal. Wow. no more fleas
and no more cat. My old tired
eyes thought it read 27 volts
output when it was 270 volts. Oh
well, I didn' t li ke the cal much
anyway. All kiddin ' a... ide. k~
up the good work! W

Continued on page 56

Look at what 's happened
with the Tokyo market. which
was arti fic iall y built up, based
on ridiculously high land val­
lies. When the air went out of
that balloo n drastic measures
were culled for ... and nor
impleme nted. So the fu nda­
mental weakness of the Japa­
nese market is stil l a potential
disaster which cou ld bri ng
down one market after an­
other aro und the world. Re4

member, the Japanese have
hundreds of billions invested
in American companies and
our government securities . A
crash in Japan could result in
frantic calls to liquidate these
investments and, li ke our
banks, there isn't any money
there. just debt. All it lakes is
a small movement to get OUI
of the market and to cash in
government securi lies, and
poo f. the whole debt system
can crash. And since 10 mil­
lion or so pt.--ople tune in 10lhe

by Radin yet" ). I can't dismiss
Dames' predictions lightly.
Dames started out in this field
with a group that was doing re­
mote viewi ng for the military.
He is now selling a course
which leaches anyone inter­
cs tcd how to do it. Goll y, I
wish I had the lime to check
that out!

Anyway. Dames is pred ict­
ing that a major solar narc
next April will fry must of us.
Well . the Sun has been acting
very strange lately. with in­
creased UVs burning up crops
and bewildering bees so they
can't pollinate plants.

Dames also predic ted thai
this fall the stock market is
goi ng 10 crash ... that stock
markets all arou nd the world
are going 10 crash. Consider­
ing how volatile they are, and
the weakness of their founda­
lion, this isn'l a far reach.
Like hank ing systems. where
over 90'k of the money is lent
OUI, even a small run on the
banks can crash Ihe whole
system.

the hobby going again. Prizes
for anyone who can figure out
how to wake up the directors
and get them to do whm tbcy'vc
been elected todo.

NEUER fRY DIE
con lilHwdjrom PUfW 4

in 194:-; the ARL fought it
fiercely. It took years of light­
ing the League to ge t the fCC Uoom!
10 okay the usc of RTTY on
the HF hands. They pulled Art Bell (W60 RB) had
every Irick they could think "Dr. Doom: ' Ed Dames, on
of. Well, they were afraid it his show again . 11 seems like
would pUI their old CW net - Dames and Scallion (K I BWe )
work out of business with the are trying to outdo each other
RTIY ab ility 10 handle traffic in predicting doomsday see-
at 60 wpm with no errors. nanos. Dames sa id that the

I think I really scared them Y2K computer bug is net go-
when I set up an RTIY sta- ing 10 he a major problem .. .
tion on 42nd Street a half because most of us will he
block from Times Square in dead before then. Well. it' s nice
Manhattan one Chr is tmas and thai we can stop worrying
handled thousands of Christ- about Y2K.
mas messages to our troops Dames has a grou p of "rc-
overseas. J made the cover of mole viewers" who have been
CQ magazine. with Bill Hal- busy checking our the future
ligan Wl)A C and Faye Emerson to sec what it holds. Since
and Skitch Henderson. I also scie ntifi c research has proven
made the Bmss Pounder 's beyond any queslion that in
Le.tgue. Maybe lhey Ihought ...ollle way we lI r f' able to pre-
my h.'lel)·pc machine had bmss dict the future (as I" ve re-
keys. ported before . .. have you

It is the League's job to get read The ComcimlS Uni!'ersl'
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MFJ 1.8-170 MHz Ana ™

Reads complex impedance . . . Super easy-to-use
New MFJ-259B reads antenna SWR . . . Complex RF Impedance: Resistance/R) and
Reactance(X) or Magnitude(Z) and Phase(degrees) ... Coax cable 10ss(dB) . •. Coax cable
length and Distance to fault . . . Return Loss . . . Reflection Coefficient . . . Inductance • . .
Capacitance . • . Battery Voltage. LCD digital readout . . . covers 1.8-/70 MHz . . . built-in
frequency counter side-by-side meters . . . Ni-Cad charger circuit . . . battery saver .
low battery warning easy access battery panel . . . smooth reduction drive tuning .

T'h ~ ...., I M.'J-209. $129.95. Like MFJ·249B but
.6. j e world s most popular SWR .......... reads SWR only on meter and has no LCD or

analyzer j ust got incredibly better frequency counter.
and gives you more value than ever! :\IFJ·219B. $99.95. UHF SWR

. , Analyzer'" covers 420-450 MHz. Jac k
"fFJ-259B gives lUU u complete PIC- for external frequency counter. Pf,x2 'h

'tire ofyour antenna s performance. Ytm x2' /. inches. Use two 9 volt batteries or
can read antenna SWR and Complex 110 VAC with YlFJ- 1312B, $ 12.95. Free
Impedance from 1.8 to 170 MHz. "N" to SO-239 adapter.

You can read Complex impedance SWR Allalper Accessories
us series re~istanc~ and reactance (R+jX) Dip Meter Adapter
rJr a." magnitude (Z) .and plJa~'e (degrees). l\IFJ-66, $19.95. Plug a dip

You call determine velocity factor, meter coupling coil into your
coax cable 10.\'.\' ill dB, length ofcoax and M FJ SWR Analyzer' and tum it
distance to a short or opell ill feet. into a sensitive and accurate

You call read SWR, return loss and bandswitched dip meter. Save
re flection coefficient at allY frequency timeand take the guesswork. out
,. It Iv t . I tan of winding COils and determining

'lUIIU aneous y a a smg e gee. . resonant frequency of tuned circuits and Q of
You cl!" also.read, inductance In u.H coils. Set oftwo coils cover 1.8-170 MHz

and cap acitan ce m pf at RF[requellcles·. depending on your SWR Analyzer' ' ',
Large ea,."y-to-refld two line LCD Genuine MFJ Carrying Case

\·c.reell and su!e-hy-.wd.e m eters' dearly I\U'J-29C, 524.95. Tote
display your "!fo.rmatIOII. ' " your MFJ-259B anywhere with

It has built-in [requenc)' cmm ter, 1\,- this genuine MFJ customcarrying
Cad charger ctrcuu; hattery saver, low case. Has back pocket with sccu-
battery warning, easy acc.es.5 ba.ttery " ruy cover for carrying, dip coils,
oanel and smooth reduction drive turung: adaptors and accessories.

Super easy to use! Just set the . ,Made of special foam-filled
bandswitch and tune the dial-- just like fabric, the MFJ-29C cushions
'ou r transceiver: SWR and Com lex Cal/your dealer MFJ-259H blows. deflects scrapes, and protects knobs,
~ . " " . rp / 52 4 9 9 5 meters and displays from ham.
Impedance are displayed instantly: for your best price! Wear it around your waist, over your

Here 's w hat you can do shoulder, or clip it onto the tower while you
Find your antenna's true ~esonant fre- MFJ-259B is a complete ham radio test station work -- the fully-adjustable webbed-fabric car-

quency, Trim dipoles and vert icals. . I di f t RF' 1 n rying strap has snap hooks on both ends .
Adjust your Yagi, quad, loop andother me u 109 -- requenc~ coun er, signa gc - lias clear protective window for frequcn­crater, SWR Analyzer '', RF Resistance and

antennas, change antenna spacmg and height and R An I C An I Caoacit cy display and cutouts for knobs and connec-
watch SWR, resistance and reactance change cactancc a yzer, oax a yzer, apact ance tors •.··0 yo o "an 0.' yoor ~FJ SWR Anatyzer'"and Inductance Meter and much morel . " ., ,, ,,
instantly. You'll know exactly what to do by Call or w r ite for Free Manual without taking it out of your case. Lookfor
simply watching the display. the MFJ logo for genuine authenticity!

Perfecflv tune cri tica l HF mobi le anten- I\-I FJ 's comprehensive instruction manual MFJ-99. $54.85. Accessory Package for
nas in seconds for super DX __with out sub- is packed with useful applications -- all ex- MFJ-259/B/249/B/209. Inclu des genuine
[ecting your transceiver to high SWR. plained in simple language you can understand. MFJ-29C carrying case, MFJ -66 dip meter

. Measure your antenna's 2: I SYVR band- Take it anywhere adapter, MFJ-1315 110 VAC adapter. Save $5/
width on one band , o.r analyze multi band per- Fully portable, take It anywhere -- remote ! Tunable Measurement Fittern!
fonnance over the enHn: spectrum 1.8- I70 Mf-lz! sites, up towers, on Dx-peditions. lt uses 10 MFJ-73 1, $89.95. Exclusive MFJ

Check SWR outs ide the ham bands with- AA or Ni -Cad batteries (not included) or 110 tunable RF filter allows accurate SW R
out violating FCC rules. , . VAC with MFJ-13 15, $ 14.95. Its rugged all and impedance measurements 1.8 to 30

. Take the guesswork out of building and metal cabinet is a compact 4x2x6'/. inches. MHz in presence of strong RF fields.
adjusting marching networks and baluns. How good is the M FJ-259B ? l ias virtually no effect on measure-

Accuratelv measure distance to a short or I\-I FJ SWR AnalvzersT'" work so good, ments Works with all SWR Analyzers.
open in a failed coax. Measure lengt h of a roll many antenna manufacturers use them in their MFJ N Ai Wh rM Illy
of coax coax loss. velocity factor and impedance. lab and on the production line __ saving thou- , o . atter at wana .

,\leasure inductance and capacitance. sands of dollars in instrumentation costs! !\IF J Will repair or rep lace (at our option)
Troubleshoot and measure resonant frequency Used worldwide by professionals everywhere. your MFJ SWR Analyzer' ''' for one full year.
~nd approximate Q of traJ?s. s.tubs. transm ission More MF:.I 5WR ---"- - MF.'.~
lines, RF chokes, tuned CIfCUltS and haluns. -·T·G.S Awe ..

Adjust your antenna tuner for a perfec t i\I FJ-249B, $229.95. Like MFJ-259B, Nearest Dealer .". 800-647-180
1: I match Without creat ing QR.'v1 . but reads SW R, true impedance magnitude and

And this is only the beginn ing! The frequency only on LCD. No meters. http://www.mfjenterpris es. com
MFJ224 MFJ 2 Mete F''''' S ' lA I TM .IYearA'oMutterWhm""warranty·30daymoney'15995 r 1"-1. 'I!.na na yzer . . back guarantee (less sin) on orders fro m MFJ .

Measure signal strength detect fcedline faults. track down hidden transrmt- MI::J :\-IFJ ENTERPRISES, rxc.
over 60 dB range. check and set F:--1 devi- tcrs, tune transmitters and ~ I ters. Plug in scope to. Box 494, Miss. State, MS 39762
auon. measure antenna gain. bcamwidth, analyze modulation wave torms, measure. audio dis- (601 ) 323-5869; 8-4 :30CST. ~t on.·Fri,
frunt-to-back. ratio, sidelobcs. feedline loss t0l110n, norse and Instantaneous peak dCvl~ t.lon FAX: (60 I) 323-6551 ; Add s/h
In an . Plot held strength patlems~ pOSI- Covers 143.5 to 148.5 MHz. Headphone J~ck, pat.- Tech Help: (601 ) 323~0549
non antennas, measure preamp gam, tery check function. Uses 9V battery, 4x2 /,x6 I, m. m,., ""<I 'p« ,fLoatloo, ,,,bj,,,,, 10 <han~e. «)191~ Wi f.",,'P"." ' . Inc,

More hams use MFJ SWR Analyzers' <than any others in the world!



Wayne on RAIN

Ham Scholarships
Available

Welt·known (possibly notorious) amateur ra­
dio column ist and publisher Wayne Green
W2NSDI1 has agreed to host a free-lorm op-ed
teature for RAIN. the Radio Amateur Information
Network. 00 its Web site Iwww.rainreport.com].
Dubbed 'Wayne Green Ponntcates" by Green
himself. this weekly unscripted diatribe will pro­
vide anaudio outlet for Green'sdiverse opinions.
that. as he put it. "will range from amateur radio
to good health, wealth. and wtsoon." According
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The Fooroatoo lorAmateurRadio, Inc.,a non­
profit organizalion with headquarters in Wash­
ington, DC. plans 10 administer 66 scholarships
lor the academic year 1999-2000 to assist ti­
censed radio amateurs. The Foundation. com­
posed ofover 75 local area amateur radioclubs.
futly funds 10 of these scholarships with the in­
come from grants and its annual Hamfest. The re­
maining 56 are administered by the Foundation
without cost to the various donors.

l icensed radio amateurs may compete for
these awards if they plan to pursue a full-time
course of studies beyond high school and are
enrolled or have been accepted for enrollment
at an accredited university, college, or lechnical
school. The awards range from 5500 10 $2500,
with pre ference given in some cases10 residents
of specified geographical areas or the pursuit of
certain study programs. Clubs, especially those
in Delaware, Florida, Maryland . New Jersey,
Ohio, Pennsylvania,Texas,Virginia and Wiscon­
sin , are encouraged to announce these oppor­
tunitiesat their meelings, in theirclub newsletters,
du ring train ing classes,on their nets and on their
World Wide Web pages.

Additional information andan eppucauon form
may be requested by letter or QSl card, post­
marked before April 30. 1999, from :

FAR Scholarships
P.O. Box 831
Riverdale MD 20738
The Foundation for Amateur Radio. incorpo­

rated in the District of Columbia, is an exempt
organization under Seclion 501 (C)(3) of the In­
remer Revenue Code of 1954 . It is devoted ex­
clusively to promoting the interests of amateur
radio and those scienti fic. literary, and educe­
none! pursuits that advance the purposes of the
amateur radio service.

Digital Weather Reporting
on the Horizon

Scientists point out that Administratium is
known to be toxicat any detectable level of con­
centration and can easily destroy any productive
reaction where it is allowed to accumulate. At­
tempts are being made to determine how
Administratium can be controlled to prevent irre­
versibledamage. but results todate are notprem­
ising.

From Winter 1998's Passband, newsletter of
the Onslow ARC. Jacksonvill e NC, Robert
DeVega Jr. KF4VOM, editor.

As anybody involved in the emergency and
public service aspects of ham radio knows, the
participation level that we'd like 10 see is not at­
ways there ... shortage of personnel is a real
problem.Aside from that. morepeople can often
help alleviate a problem, but it's no guaranlee 01
a full 'fix." Afterall , thereare only so manypeople
who can sil al a net control desk at the National
Weather Service. and there are only so many
voice repeaters that can be used in report ing.

Packet radio has been contemplated as an
addition to our system (in Green Bay.Wisconsin)
for the past few years, as a way to handle the
less criticaltraffic with some degree of automa­
tion. While these reports still are important to us.
they are not of critical time-value in nature. The
report of a tornado, funnel aloft . or wall cloud
certainly requires the speed that only voice reo
porting can provide. After-the-tact damage re­
ports or heavy rainfall reports can be passed on
a little later. There are also instances where a
net control operator cannot instantly appear at
the NWS to ope rate a net.

The Wisconsin packet radio network is reach­
ing the stage where it will soon be practical for
secondary or absentee reporting. The system
that will be in place will have a computer opera­
tional 24 hours a day, with the ability fa give in·
formation to users and get information from them.
The user ntertace will be (or at least resemble)
a BBS. II will be configured to print out any re­
ports at any time, so that meteorologists will be
able to simply tear off the report and keep it on
me.There will be no direct interaction with the
meteorologists; alter all, even if one were avail­
able and licensed, he or she cannot operate be­
cause he or she is on duty and being paid.There
will also be little interaction with the Net Control
Operator, mostly because he or she will be ac­
tively operating the voice net. Keyboard chats with
the NCO will not be needed to file a report.

Another featureof this system will be the abil­
ity 10 get timely information concerning the exact
natureofanywatchesor warnings that have been
posted for the Central Warning Area that we
cover. This win allow county NCOs to get updated
infoonation without interrupting the flow ofthe net.

From an article in The Wisconsin Packe/eer,
Andy Nemec KB9AlN, editor; included in Bad·
ger State Smoke Signals, July 1998, Jim
Romelfanger K9ZZ, acting editor. &i

New Element Discovered!

Numb. , 8 on your FHdbK~ clfd

10 Executive Producer Hap Holly KC9RP, "Most
of us in the blind and visually impaired commu­
nityhave had limitedaccess to Green'sprovoca­
tive and thought-provoking writings. Nowanyone
on the Internet with Real Audio 3.0capability can
hear him expound weekly on the topic(s) of his
choice. I've given him free rein, editing nothing
but my voice: however, I have suggested he keep
his chats to 10 minutes or less. How delighted
we are that Wayne Green Pontificates (WGP) is
Wayne's first audio column!'"

Updating Fridays at [www.ramrepcrt.corrt ].
WGP is licensed to Bohnhoff MediaCasting for
internet distribution and archiving. Intended for
Web listeningonly.WGPis the brainchildof RAIN
webmaster Mark Bohnhoff WB9UOM. "I have
been benefiting from Wayne's column in 73
MagaZine ever since I developed a health proo­
lem a few years ago. I am pleased that Wayne
has agreed 10 take the time to share his exper­
tise with the Internet listener."

As Hap Holly says, "We are delighted Wayne
has decided to get his feet wet with RAIN .-

The heaviest element known to science was
recentlydiscovered by GMresearch physicists.The
element. tentativelynamedAdministralium,hasno
protonsor electrons and thus has an atomic num­
ber of 0 (zero). However, it doeshave oneneutron,
125 assistant neutrons, 75 vice neutrons, and 111
assistant vice neutrons. This gives itan atomicnum­
ber of 312. These 312 particles are held together
by a force that involves the continuous exchange
of meson-like partides called morons.

Since it has no electrons. Administralium is
inert. However, it can be detected chemically as
it impedes every reaction that it comes in con­
lact with. According to the discoverers, a minute
amount of Administratium caused one reaction
to take over four days to complete when it woutd
have normally occurred in tess than one second.
Administratium has a normal half·lire of approxi­
mately three years.at whichtime it does not acto­
any decaybut instead undergoesa reorganization
in which assistant neutrons. vice neutrons. and
assistant vice neutrons exchange places. Some
studies have sho'NIl that the atomic mass actually
increases after each reorganization.

Research at other laboratories indicates that
Administratium occurs naturally in the atmo­
sphere. It tends to concentrate at certain points
SUCh as government agencies, large corporations,
and universities, and can usuady be found in the
newest. best appointed. and best maintained
buildings.

••QRH.



s from 30 countries and all 50 states come to the Dayto

Need a brochure? Send us e-mail at
info@hamvention.org or FAX us at
937·274·8369.

someone probably has it for sale at the
Dayton Hamvention",

A family event!. At Hamvention", you are
among friends, other hams just like you that
have come to Dayton to enjoy the show.

Enjoy the Alternate Activities. We have
planned activities for those who just want to
do something different. Bus tours of the
area, progressive lunches and more. In
addition, many clubs have Unofficial
Activities at local hotels and restaurants.

All information, including how to
become WI exhibitor, flea market

vendor; fonon speaker, and Iunc to
obtain an A DA parking space is

aoailablc all our tseb site at
urunx.hurmsention.org

Dayton
Hom eention is
som eth ing that
all horns should

ex p erience!

Listen to the Forum Speakers! We have
tree Forums on vinualty every topic, from
VHFIUHF to DX, SSTV/ATV, Packet,
AMSAT/SAREX, antennas, contesting and
much much more. Since our visitors have
diverse interests, we try to have something
tor everyone.

Visit the exhibits! With over 500 indoor
exhibit booths you can lind anything from
antennas and books to computers, electrical
parts, meters, software, tools, wire and
weather instruments. You name it and

can find new and
used ham
equipment,
electrical parts,
computers, tools,
antique radios,
microscopes and
some really
strange stuff that you didn't even know you
needed ,

17,ree great
days to ex p lore

everything
ham radio has

to offer!
May 14, 15, 16, 1999

After much thought, we wondered why our
visitors relurn to the Dayton Hamvenno n"
year after year. So we asked them. Here's
what they told us.

Meet friends! The Dayton Hamvention is
the annual event for the ham radio operator.
There is a certain "chemistry" with so many
hams that just doesn't exist anywhere else.

The latest equipment! Major
manufacturers introduce new products at
Hamvention. Try out the equipment. Talk 10
the reps!

Shopst the
World's largest
Ham radio,
electronics and
computer flea
market! Our Flea
Market is so large it
is hard to imagine
unless you have
been here. With 2,638 outdoor spaces you

Whydoh

.s==. s

@ $7.00 "S
@ $5.00 ,, $
@ $20.00 .. 5
@ $5.00 " S
@ $3.00 " S
e $5.00 ,, $

Tolal $ _

OuIlntity

===@51 6.00'
@ S41100"

Admission (valid al3 days)
Grand Banquel
Alternate Activities
Dine-A·Round. Friday
CilyTOlIf, Friday
Shop-A·RoI.Jfld. Saturday
Cooking Class, Salurday
Make 11 and Take II, Saturday
Gardening Class. Saturday
Mary Kay Make-Over. Saturday

Credit Card Handling Charge

• $20,00 at ooor "$45,00 at door. il available

REGISTRATION

General Chairman Dick Miller. NBCBU • Asst. General Chairman, Jim Graver. KB8PSO • WEB & Internet Access Compliments of EriNet

Sponsored by the Dayton Amateur RadiO Association, Inc.
~ _ _ -

73 123 4ADVANCE
FOR CHECK OR CREDIT CARD ORDERS:

Make checks payable 10: Dayton HAMVENTK>N
Enclose the amount indicated irI U.S. cIoIlars. For erect card orders. please
add $1.2S'1icket handling charge.
A $25seMce charge wiNbe assessed on aN returned dlec/(s.

Mail to: Dayton Hamvention Box 1446
Dayton, OH . 45401 -1440
or
Fax to: (937) 454-5655

Please type or print your name and address c1ear1yl

Event Dates : May 14 , 15. 16 . 1999 -= Z 1 1 11 1 111 1 11 t ill
o U

Name Call

Address

City

Daytime Phone (

E-mail Address

)

State Zip

Evening Phone ( ) Hanivention
PLEASE PR INT! THI S IS YOUR RETURN LABEL.
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Home-Brew a Customized
HF Amplifier

Visualize, contrive, create!

Ra ndy L. He nde rson WI5W
10809 N.E. 17th Street

Oklahoma City OK 73141
(www.flash.neV-randylhl]

A
s many hams have discovered .
bui lding a vacuum tu be-based
RF power amplifier is still a

good way to save money while creating
a valuable station accessory This project
embodies a number of interesting ideas.

The ampli fier described here allows
me to substantiall y boost the o utput
power of my HF stat ion, yet m y o ut­
of- pocket expenses were a fractio n of
what I'd have needed to buy a com­
mcrc ial eq uivalent. I used a ll kinds o f
money-saving strategies.

On-the-ai r operation has resulted in
com ments of "very good" and "excel­
lent" SSB sig nal q uality. So me of the
ideas I used in designi ng this amplifi er
may not appeal to e veryone. but per­
haps you will fi nd one o r more o f
these techniques he lpfu l in yo ur own
project.

One money-savi ng strategy involve s
so me th ing o ther tha n the a mplifie r
itse l f. Spec ifica lly. a transceiver or
transmitter capable of lOW or more
ca n drive thi s ampl ifier to full o utput. I
use it with a small multiband horne­
brew transcei ver (described in my
book, Build Your Own Intelligent Ama­
teur Radio Transceiver, ~tcGraw-H i ll.

1997).
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O ther speci fi catio ns of the amplifier
include a maxim um o utput o f approxi­
ma te ly HOO W. Input VSWR is very
low, making it easy to drive with even
the "pickiest" of exciters. It is capable o f
break-in keying (QSK) for CW, or rea­
sonably fast turnaround TIR switching
fo r data modes .

T his is not a g rounded-grid (cathode
dri ve n) a mp li fie r. It uses a tctrodc
with the c athode by passed to ground
by capaci tors. The cathode is 500-V
negative with respect to chassis ground.

Other clues abo ut the inner worki ngs
arc appare nt on the fro nt panel in
Photo A. . Neon hulbs indicate the pres­
ence of grid -bias and plate voltage .
Light-emitt ing d iodes (LED s) indicate
contro l-grid and screen-grid curre nt as
well as fi lament vo ltage . Meters ind icate
plate curre nt and RP output current.

Band-switching is accomplished with
two separate switches for input and
output circuits. Yes. th is is a bit unso­
phisticatcd . but it's also sim ple a nd in­
expen..ivc . The jack labeled " KEY' at
the lo wer le ft corner is a cost-re lated
feature that ties in with issues re lated
to T/R sw itch ing and re lays.

The large pi- network coils and plate
chokes in this project are fabricated by

hand at a considerable sa vings over
buying new o nes. I even made the van­
able capaci to rs in the p i-network . If
th is seems too labor-intensive . wait un­
ti l yo u see how the y ' re constructed .
The design is si mple and easy to copy.

Circuit description

Excep t for the p late and screen sup­
plies. the e ntire amplifi er circuit in­
eludi ng hias and control is sho wn in
Fig. 1. Transmit/recei ve switching is
accom plished by KI and K2. The con­
tro l-grid bias voltage c hanges from
stand by to operate mode when the
contacts o f K3 cl ose .

The input sig nal is applied to the
contro l g rid. The screen grid is at RF
ground as it wou ld he in a co nven­
tional grounded cathode a mp lifie r. An
impo rtant difference here is that it is
a lso at DC ground. I origina lly saw
thi s idea in a VHF ampl ifier in the
/989 ARRL Handbook . It offers the
possibi lity of exce llent input -to-output
isolati on because the sc reen grid sees a
very lo w impedance to ground over a
wide frequency range .

The co ntrol grid is supplied with
bias thro ug h R 8 which also aCL<; as a
load for the exciter. Loadi ng the grid



!1 CATHODE
- 500U

Fig. I. Fur instructions 011 howto fabricate C9 ami en. see test. Diod es DlI through D16 are used ollly to protect the bicolor lJ / 7
LED from overloads. \~l llIes for 1./ through lJj are chosen 10 form a parallel resonant circuit 1\";'" the combined grid and socket capoci­
lance of J/ 0 J.1/o: L9 is formed into a 1.7-;IIch (ID Jcoil, Wind six fum s o r a ( I length of two inches ,

helps dissipate the very small amount of
output energy that fi nds its way hack to
the input. This also lessens the cha nces
of parasitic oscillations occurri ng.

The ::!OO-ohm load presented by R8 is
transformed 10 one-quarter of that value
by T2 for matching the 50-nhm output of
an exciter. There is enough inter-cleo­
trod c capacitance at the control grid and
socket to cause an input mismatch on
the higher bands. Coils LI through L6
arc switched in 10 cancel this capacitive
reactance at 7 ~lHl and higher.

These inpu t-coi l values may have to
be different if you usc a diff erent tube.
Each forms a pa ralle l resonant circuit
with the combined tube and socke t
capacitances.

I used a low-c urrent LED at D9 for
grid current indi cation. It shows some
illumination at 0.5 rnA and is at almost
full br illiance at 2 mA. When operat­
ing the ampl ifie r in a linear man ner.
0 9 lets me know if the dri ve leve l is
too high. As soon as the grid is dri ven
positive, 0 9 li ghts.

Screen current is supposed to be close
to zero. or s lightly po sitive , with the
output properly loaded. 0 17 suffices for
knowing if the screen curre nt gets into
a region high enough to exceed the
screen dissipation rati ng. At least it
will look excessive ly bright under such
conditions. I have it co nnected to g low
gree n with posit ive screen current. and
red with negative screen current. This

is one ind icator where you should con­
sider using a ru eter if you arc paying
very much for your tubes.

As for tubes. the 879 1 is not rea lly a
common. inexpensive lube unless you
ha ppen to get some as "pulls" from a
broadcast transmitter. A ne w socket for
this coaxial-base tube is also rather
expensive. I fabricated a suitable socket
from sheet brass and PC-hoard laminate.

A number o f tubes wo uld be good
candidates for use in this ci rcuit. The
4CX800 and 4CX I000 are close to
what I used. a lthough you wi ll need to
ge t data abou t the necessary screen.
control grid, plate and heater voltages .

I used a single transformer with two
secondaries for the grid bias supply and
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T

CATHODE
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Another sm all circ uit board below

a nd to the left o f the 12 V supp ly is
the bias supp ly. At the upper left cor­
ncr is the tube socket with various
grid-c ircuit compone nts mounted to its
left. Input coils L1 thro ugh L6 are
mounted at ce nter top. nex t to th e front
panel ,

A closer look at Photo C m akes it
easier to ide ntify some o f these input
components. Components on the cop­
pcrclad board include C3, C4. K3, R7 .
R~ . and T2 . Bypass capaci to rs C5 and
C8 arc the large m ic a units connected
to th e ho memade tube socket.

All of the plate-circuit RF components
are located topside in Photo D. I placed
the blowe r and filam ent/bias transformer
outside the RF-output e nclosure in an
apparen tly successful attempt to reduce
unwanted feedback and RF radiation.
The tube chimney is made from a food
container that the manufacturer tou ts as
"microwave oven-safe." The chimney
diameter is larger at the bottom where it
is attached to the chassis and tapers to a

L

mA

1C'R~'EN
0 17

I '" ,
~ ~

500U

SCREE N
" -

SUPPLY

2700U

PLRTE
" -SUPPL Y

P RT E

,
" ,~ , f'

2200v 500U

PLRTE SC REE N
" - • -SUPPLY SU PPLY

PLATE

~

Fig. 2. Two possible methods ofpowering the amplifier are shown
here. Y(JII cansubsntute a meter for lJ17 ifyo II wish. Plate current
can also be monitored by putting the meter ill the negative lead of
the 2700 V supply in (a) or the 2200 V supply ill (b) . This reduces
the insulation requirements of the meter housing and[ace ,

Constructio n

amplifier. because the screen supply is
not required to deli ver high current
levels. The circuit at (b) requires that the

full plate current. plus screen current, arc
available from the screen supply, with
good voltage regulation . The scree n grid

in a tetrode amp lifier is se nsit ive to
vo ltage fluctuations. It does offer the ad­
vantage of requi ring less voltage from

the plate supply and may be wort h
c o ns ide ring if you happen to have pans

for a very hefty (500-V in this case) sup­
ply. For a detailed description o f the
sup p ly I'm c urre nt ly u sing , see
" B ui ld a H igh-Voltage Power Sup­

pl y at Low Cost" in the Janua ry/Feb­
ruary 1998 issue o f Q EX Forum for

Communications Exp erim enter s .

Remo ving the hottom cover re vea ls
a ra ther spac ious layo ut in Photo B. In
general. DC circuits and RF input cir­
cuits are contained in this area . Where con­
ductors must pass throug h to the top
side of the chassis•

shielded cable ami
bypass capaci tors
are used for iso la­
t ion .

At the bottom
o f Photo B is R3,
the bias contro l on
the hack panel. To
its tight is a large
hole for the blower.
The large resistor
running along the
rish t cdue of thee e
pho to is R I . used
to give pro tect ion
against tube flash
over. Above the
blower hole is T4
and its associated 12
\!DC power supply
co m p o ne n ts
mounted on a cop­
pcrclad board. T
made the rect angu­
lar pads on the
board hy clam p­
ing it in a v ise
and raking a sharp
mark ing punch
alo ng the straig ht
edge of th e vise
Jaws.

,.. " ." I:::::'. ""... .. .
".".•.~. ......,..-. -. _...

.. ,, -, • - <1\ ·", - I, , ,,,~-.

heater. You could certainly use separate
transformers as shown in Fig. I for TI
and T3. The control-grid hias supply
uses a ful l-wa ve bridge rec tifier.

The whole bias supply "floa ts" with
no part of it connected directly to
gro und . There fo re. it is important that
the insulati on of T I and T3 secondaries
withstand the ful l screen voltage.

Timing a nd control

Photo A. The Usshapod to!' cover is sa/­
raged aluminum and \\'(/.\' formed using
steel angle stock clumped to the wo rl:
bench, The final angles of the corners Irere
hammered into shape.

Controlling this amplifier in a slightly
unconventional manner allowed me to

use another low-cost part Some amateur
stations swi tch the amplifier from re­
ceive to transm it mode by a voltage or

contac t clos ure that comes fro m the
exciter. usuall y a transceiver.

I thi nk it makes more se nse to have
the amplifie r control the exciter. That's
the reason for the fro nt-pa ne l j ack la­

be led " KEY" Regardless o r the keying
source (stra ight key. automatic keyer,

computer. m ike button. T NC. c tc.) , the
amplifier has time to gel its "affairs" in
order before the exci ter ge ne ra tes a

signal on key-down (the s tart of a
transm ission ).

The term inal in Fig. 1 labeled
"XCVR" keys the transcei ver. T his ar­
rangement means that you can use a
variety or ordi nary relays for Kl , K2
and K3.

Because o f the see ming ly unusual
cathode and screen c ircu itry. I th oug ht
it might be help fu l to clarify the ampli­
fier supply requirements with Fig. 2.
M y se tup is the (a) version . Thi s is

probably the easiest way to power the

12 73 Amateur Radio Today · Ja nuary 1999
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Con ltn ued on page 14

Photo H. The mechanism for the LOAD

TUNE knob is near the f ront panel. Parr of
the knob can be seen alongside the toggle
switch handle in this photo . The mecha­
nism includes a small bracket made of
shut copper soldered to a 1/4·20 nut. The
bracket bears against the chassis to pre­
l"ent rotation ofthe nut. It also has a small
hole drilled in it for attaching the dial
cord . A washer has been fas tened 10 the
threaded end of the decap itated WAD
TUNE bolt and the PLATE TUNE bolt to
act as a stop to prevent completely un ­
screwing the nut. I drilled W id tapped the
ends to accommodate a small screw for
this purpose. R3 is motif/ted on the back
end of the chassis for ease in adjusting
control-grid bias .

Photo C. This is a closer look at the sur­
roundings of VI . The homemade lube
socket is a story in itself. Alternating lay­
ers of O.OIO-;nch sheet brass and unclad
glass-epoxy board are used to make the
supporting structure and contm'ts . The
ventilated bran sheets and a small finned
heat sink help coolrhe rube base,



front panel in Photo n. T he variable
capacitor at the upper edge is C 12.
Minimum capacitance for these capaci­
tors is lower than values attainable with
conventional air-dielectr ic variables.

An edgewise view of this capacitor in
Fig.3a shows how one plate is pivoted

DIELE CTRI C
FIL M

away from the other by tensio n from a
d ia l cord. The dial cord for C 12 passes

to a small pulley at the back of the tank
ci rcuit enclosure. through the chassis

deck and returns underneat h to a
threaded nut ncar the front panel. A 1/4­
20 bolt. threaded into this nut. passes

STA TI ONAR y
PLATE

Fig. 3. Arron'S indicate the direction in which force is applied 10 the movable I'lute.{ ofC9
and C12 . The adjustable S1<Ip is siml,ly a 511I01/ blocl: ofa luminum with an oversized hole
(or undersized bolt! that call be positioned (IS needed and tightened in p lace . Tel/l ion
from the springs and linkage hold the movable plates in a 90" corner[armed by the chas­
sis and stops. The short horiionml section (1 the uauonary plate is uctually two three­
quarter-inch-wide "ears" because a "U r-snaped section is cut from the plates before
bending them in a vise, This makes bending them easier. Be careful not 10 deform the
plates, With both pla tes closed. the IlTea contacting the dielectric at C9 measures [our by
four and one-quarter inches, The area for Cl Z is four byfive inches . 1 hare added a thin
(O.O/o·inch) brass sheet between the grounded p late and dielectric sheet of C12 . It is
sliXhtly bowed, which provides a less abru pt change of capociumce as the grounded
plate mOl·es .

INSULA TED
ARMS

INSULATOR

CHAS SIS

CHASS IS

STATIONARY
PL ATE

~=r~~~ I NSU L A T OR

SPRINGS

ADJ USTABLE
STOP

ADJUSTABLE
STOP

DI ELECT RI C
FIL M

MDUABLE PLATE
(GROU ND ED )

MOUA BLE PLA TE
(GR OUND ED )

SPRING

( a )

( b )

Photo D . COI'I,('r braid fmm RG-59 co­
axial cable is 11.\('(1 for connections be­

tween the tank: I'oils and band switch, A
10118 shaft I'MI'1!.\·io" from the band switch
is used 10 lilah- part (1 528 . A movable
contact made from brass sheet soldered 10

tJ /.;"0" insert is 1I/0/llITI'II fm the slmft ex­
tension, It r Oftl/ l'.1 against (1 fixed hrass

COIITtlet mounted 011 II Slill/dOff insulator
connected /0 C7.

Pi-network components

smaller diameter at the opening around
the tube cooling fi ns. allowing me to
place holes in the chassis around the tube
socket for decreased hack pressure and
increased air now.

Both plate tank coils arc handmade.
T he s maller L9 is made of qua rter­
inch coppe r tubing . T he strips you
sec in Photo n supporting the co il
turn s in L10 arc made of e poxy-glass
circuit board materia l with the copper
fo il remo ved . Pol yester resi n. a va i l­
a ble in hobby stores and auto-supply
houses. holds the wi re in place on the
strips.

Another money- and space-saving
feature in this amplifier inc ludes C9
and C 12. the output pi-network capaci­
tors. You have probably seen small
compression trimmer capaci tors that
squeeze together two meta l plates
separated by a solid dielectric. Well.
C9 and C 12 arc sort of an overgrown
version. They arc the large meta l plates
standing vertica lly and parallel to the
14 73 Amateur Radio Today ' January 1999



Only Sony can turn your PC into a
watchdog of the airwaves with the Sony
Radio Frequency Scanner and CD-ROM
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Perfonnance you can rely on
TheSony Radio Frequency scanner with PC Interface
isa powerful hand-held scanner wit h the latest
scannlng circuit ry for top performance. It fea tu res
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The Sony Radio
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watchdog of the
airwaves.



Parts List

0 1-04 400 PIV, 1 A units or
equiva lent bridge

05- 08 50 PIV, 1 A units or
equivalent bridge

09 RS #276-044

010 any 20 mA LED

011 -016, 1N4002
020

017 RS #276·012 or
Mouser #351-5101

018 1N4007

0 19 1N5819 Schottky

11, 12 NE-48 neon lamps

K1 10 A OPOT
RS #275-218

K2 SPOT relay
RS #275-241

K3 reed relay, RS #275-233
or Mouser #431· 1412

L1 0.28 IlH

L2 0.37 MH

L3 0.5 ~IH

L4 0.7 ~I H

L5 1.1 5 ~I H

L6 4.5 )..tH

L7 loaded w/ferrite rod

L8 15 ~I H

L9 1.4 IlH 1/4" coppe r
tubing, 1.7" 10 coi l, 6
turns over 2 inches

L10 20.4 ~I H , 23 turns of #12
wire on 2.7" diameter
form, 6 turns per inch

Q1 TIP106 or similar

R1 60 Q . 30 W or higher

R8 10 carbon comp or non-
inductive 2000 .n
resistors, 2 W each, in
parallel

R14 1/4 W carbon film
resistor used as fuse

T1 14 bifi lar turns of #26
plast ic-insulated hookup
wire wound on FT50B·
61 toroid, Amidon Inc.

V1 8791 (see text)

Note: L1- L6 to resonate with the
combined gri d and socket
capacitance .

Table I. Paris list.
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throu gh the panel where a kno b is at­
tached for the "LOAD TUNE" contro l.
The dielectric film is two-mil-thick
po lye thylene film . a fancy desc rip­
t io n of a piece of sandwich. garbage or
recycli ng bag.

The othe r variable capacitor, C9,
uses the dial cord and spri ng arra nge­
ment in Fig . Sb. Its Fiberglas" arms
and linkage are above V 1. The ends of
the Fiberglas arms are joined by a
metal bar fastened to a threaded nu l. It
is attached to another 1/4· 20 holt
turned hy the " PLATE TU:\E" knob.
The dielectric fi lm for this capaci tor is
two layers of O.OlO-inc h ( Ifl-mil )
Teflon">' . I purchased the Teflon sheet
from Regal Plastics. 9342 West Reno,
Oklahoma Ci ty OK, phone 1-800-444­
7755.

The Te flo n sbcct in C9 is rig id
enough to stand in place if its bottom
edge rests on the chassis . The small
sheet o f po lye thylene film in C I2 is
draped ove r the top of the stationary
plate and secured to the hack side of
the plate with ce llophane tape .

I' m using th ree-quarter-inch-long
threaded ceramic standoff insulators to
support the stationary platc of C9. Ci r­
cuit board material is sandwic hed be­
tween the stationary plate of C 12 and
the chassi s. The three layers arc drilled
for nylon screws a nd nuts.

A ll surfaces ncar or in contac t wit h
the dielectric film of these variable ca­
pac itors sho uld be smoo th and pol ­
ished. Instead of square a nd sharp, the
edges of the plates shou ld he roun ded.
Holes dri lled for attachme nts sho uld
a lso he counters unk, smoothed and
polished. Thi s is easy to do by using
se vera l g rades of sa ndpaper or emery
clo th . Start out wi th a coarse r g rade
for roun ding and smooth ing . Wipe
off a ny g rit re sidue from the coarser
g rade and re pea t the operation with a
finer grade .

Afte r progressing th rough a se ­
quence o f perhaps 100-, 220-, 350-, to
600-g rit. fini sh with me ta l pol ish . Be
careful no t to scratch the plates when
installing them. Smooth. round surfac-es
arc important at C9 because sharp cor!
ncrs and protrusions re sult in a con­
centration of the electric fields that
may cause arc-over or insulation break­
down. The e limination of mechanically

piercing or weakening the thin dielectric
film at C 12 is also a good reason fo r
having smoo th surfaces there .

I used one-eig hth-i nch-thick a lumi­
num to make a ll four plates. Anything
th inner may warp and not maintain a
flat surface while you are working
with it or w hen under tension from the
control linkages. A Fiberglas stop be­
twee n the front panel and stat ionary
plate of C9 adds additional support
when the movab le plate is pulled
against the Tenon sheets.

Setup

Before tryi ng to opera te an amplifier
suc h as th is, you sho uld make sure the
input and output ci rcuits are set up cor­
rcc rly, You can do so wit hout powering
LIp the am pli fi er. A lig n the input coils
by measuring refl ected power seen by
the exciter. Either e nergize K2 or
jumper past its normally-open contacts.
The dip in reflected power is very broad
and sho uld reach a low value .

To find the correct places to tap 1.9
and LIO in the output net work. tem po­
rarily install a res is to r between the
tube an ode a nd gro und. This ca n he a
sing le 1/4 W or 1/2 W resisto r if you
have some low-power method of mea­
suring re flec ted power. If all you ha ve
is a regu lar SWR meter thai requ ires a
few watts of RF, you may have to cobble
together some combination of resistors
rated at one or two walls each. Don't usc
wire-wound power resistors. They have
too much inductance.

For thi s amp lifier, the temporary re­
sistor sho uld be approx imately equa l
to the plate load resi stance . For ex­
amp le. an amp lifier opera ting c lass
AB I with a plate c urrent of 500 rnA
will have a plate load of

R = plate voltage

(I. 5 * plate current)

or 3600 ohms. The units used here are
amperes, volts and oh ms.

Remember to lea ve the plate a nd
screen supplies off a nd d isconnec ted .
To test the output tuning , yo u wil l he
send ing a signa l from all exci ter or
other ge nerator to the amplifier ou tput
circ uit. This time , connect yo ur SWR
meter (o r other instrume nt) to the out­
put connec tor and e nergize K I. Alter-
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CIRCLE 248 ON READER SERVICE CARD
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LOW PROFILE ANTENNAS
TNA T REALLY WORK!

"Work the World Without Working Up the Neighborhood"
• • 5

~ P080x2748
Ull!lJ..l!J..U Eugene, Oregon 97402
ElECTRON ics (800) 33/J.9058

OTMF: Decodef/ Encodel, Disploy&ASCII Conversion
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Custom OEM Design & M0I1ufocluring
Te l: (541) 687-2118 Fo x: (541) 687-2492

Http: //www.mo tron .c om/

Building an inexpensive we ll-made
amplifier is a worthwhile experience .
However. when it comes to be ing a
considerate , competent operator, don 't
sc rimp. Be a big spender and invest
your best e fforts .

Many thanks to Henry Just (K5SAM)
and other gene rous amateurs whose
former parts and materi als are now
part of this amplifier. iii

Use and operation

struction of the RF choke . Tune L8 by
removing or adding turns to move the
self-resonant frequency away from any
of the desired amateur bands .

The only ev idence of ins tability that
I have de tected in this amplifier has
been a tendency toward a fuse-blowing
low-frequency oscillation until I in­

stalled C 16. It was not installed when 1--------------­
Photo B was taken. You can use a
larger va lue than I ~F if necessary. Af-
ter insta ll ing C16. I' ve expe rienced
months of reliable opera tion.

Be sure to install covers over any ar­
eas with hazardous voltages. I' ve see n
some home-brew amplifiers that work
well . but they need safer enclosures
and connectors . Connectors for the
plate and screen supply cables are in­
side my power-supply enclosure and
hard-wired at the amplifie r chassis.

Increasing the output power of my
station often allows me to use my op­
erating time more effic iently. Operat­
ing on the lower bands often means
contending with atmosphe ric noise
when vying for the attention of another
station. Single side band signals seem
to suffer from the effec ts of noise more
than other modes such as CW and data
modes that concentrate their power
into a narrower frequency spectru m.

I' m pleased to find that thi s ampli­
fier operates reliably, especially con­
sidering the unus ual nature of ou tput
network capac itors C9 and C1 2. It is
possible to break down the insulation
of C l 2 by driving the amplifier hard
into a large load mi smatch . However.
it is also very easy to repa ir it. Be
aware that a slight dctuni ng effect may
occur as the capacitors heat and cool
during operation . Most of this could
probably be eliminated by using better
placement. ventilation or nonconductive
baffles to redirect the hot exhaust air.

Having extra power is nice . but re ­
member to use it wisely. If you don' t
need the extra power to overcome path
loss, noi se or QRM , turn down the
"wick." I hear too man y operators try­
ing to punch through QRM and annoy­
ing everyone (including themselves)
when they could easily reduce power
and move to nearby vacant frequencies .

A Q of 16 for 10 meters results in

It's probably a good idea to make
these pi-network adjustments with the
plate end of RF choke L7 disconnected.
Try to arrange the disconnected lead so
that it's resting very near its connected
position . When you reconnect it after
each adjustment. the reflected power
reading should not change too much.

If the mete r suddenly shows a big
mismatch , the L7-L8 combinat ion
probably has a series sel f-resonance on
or near the band you're testing . High­
power operation in this condition will
likely cause poor performan ce or de-

nat ively, you can connect the SWR
meter directly to C 12. Again , you are
looking for a low reflected-power
read ing .

Output tuning capacitors C9 and
C l 2 shou ld be adj usted to the value
wh ich prod uces the network-loaded Q
needed for the frequency under test.
When you find the position on the coil
that results in the lowest SWR. that's
where you tap it for the ap propriate
sw itch position - a lot safer than tryi ng
to find the correct tap with the high
voltage on.

I used this procedure on my ampl i­
fier and it works well. Just don 't forget
to remove the temporary resistor when
you apply plate voltage . [f you don 't
have a me thod of measuring C9 and
Ctz, it's probably better to err on the
side of setting their capacity too high
than too low. T his can cause a loss in
efficiency but it will result in lower

levels of harmon ic emissions. A
loaded Q of 14 with a plate load of
3600 ohms results in the following val­
ues in picofarads . These values include
tube and stray ci rcuit capac itance .

1.8 MHz: C7 + C9 = 344,C I I + C 12
= 2330

3.5 MHz: C7 + C9 = 177 , C I2 =
1198

7.0 MHz: C9 = 88, C I2 = 599
10.1 MHz: C9 = 6 1, C I2 = 4 15
18.068 MHz: C9 =34, CI 2 =232
2 1.0 MHz: C9 = 29, C I 2 = 200
24 .89 MHz: C9 = 25 , C I2 = 169

28 .0 MHz: C9 = 25, C I 2 = 182



Number 18 on your Feedback card

3 Ls42m
This three-element stubf ed coaxial vertical is dirt cheap, sturdy, and very effec tive .

Mike Smith W D4KMP
6905 Sunny Lane Ave.

Orlando FL 32809

I
had an extended J-polc ante nna lip

at my home in the hills o f Arkan­
sas. Built of hal f- inch copper tub­

ing. it worked we ll, hut was eas ily he n!
whe n the wind whipped lip. I needed
something sturd ier. hut it had to he
cheap and easy to build.

I can't cla im inve nt ion of this an­
tenna . Similar ones can he fo und in
handbooks da ting hack over half a cen­
tury. I d id usc a un ique feed that c limi ­
nates insulators and prov ides a DC
ground. Th is mig /If help with light­
ning. It certain ly red uces static bui ld­
up and its conseq uent noise . I also
used a coaxial balun and a short length
of twinlcad to drive the stub. T here is
probably no part icu lar advantage to
this other than maki ng it easy to drive
the stub and mechanicall y easy to lap
to the stun.

My entire antenn a is made up from
onc-and-onc-quarter-i IKh-OD galva­
nized fe ncetop ra il. I cut and welded
mine , but that is merel y because I had
the too ls to do so. The instructio ns
here arc for PVC pipe. You might ho lt
yours together.

T he ce nter sectio n is made up of a
39-i nr.:h leng th of onc-und-onc-q uar­
ter-inch pipe , wrapped with a Sx-inch
length of common alumin um available
18 73 Amateur Radio Today · January 1999

at the hardware store . [I is sold by the
foot and normally used for roof fl ash ­
ing . A six-inc h-wide piece is just right.
For those of you wh o might he worried
about the high resista nce across the
overlap. the antenna curre nts are paral­
lel to this, so it is o f little conseq uence.

You migh t have noticed that the di­
mensions (Fig. 1) are short for two­
meier usc , That is because of the
" fat ness" of the "wire ." Some shorten­
ing was necessary to bri ng e veryth ing
into resonance . T he q uarter-wave stub
seems es pec ia lly short. Bear in mind
that this stub is quite wide at six- inch
spacing. Make sure that yo u have reso­
nance before fixing it permanentl y into
place. Tack weld it for tuning . The
hor izontal bar jus t below this is mere ly
for reinforcement and makes a dandy
place to connect yo ur gu y ropes.

Since putt ing this thing on the air, I
ha ve had great success with it. I' ve
worked mobiles 30 mi les away while
running a ha lf watt w ith my band-he ld
HTX- 202 from Radio Shack t>', and
was full q uieting. I can hear things bet­
tel' than ever, and a great many statio ns
I ne ver heard be fore .

Some caveats arc in order, Lacking so­
phisticated measuring devices, I cannot
be quite sure that the dimensions are the

best that they can be . Th is th ing works
so we ll fo r me, thoug h, that I' m e n·
tire ly sa tisfied . Rai n, which plagued
my f -polc . doesn ' t a ffect thi s one. I'm
wai ting for the snow and icc . A lso.
si nce the wi re is fat and there are three
co llinear c le ments, the tuning is q uite
broad. T his might not suit some
peop le , hut I love it- a nd my scanner
loves it, too.

Before s lid ing the half-wa ve center
section in place, you sho uld give the
upright a good coating or two of clear
acry lic to keep it from corrod ing (if
yo u usc me lal like I d id). A high resis­
tance he re wi ll ruin performance. Two
sheet metal sc rews, one j ust below and
one just above the PVC, bo ld it in
place .

When const ruct ion is com pleted,
make sure to sea l up the gaps (I used a
mile of tape) and g ive everything a
nice coat of clear acrylic . This not only
staves off rus t and sea ls e verything, but
also lock s the tape in place ,

Guyi ng is a good idea if yo u e xpect
any wind. I guyed my ante nna with
half-inch parachute cord, hut that is up
to yo u, If yo ur antenna is mounted on a
tower with very little mast exte nsio n,
yo u might he a ll right. Just remem ber
that this tub ing isn 't all that st rong.
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And if it is galvanized steel, someday
it is bound to rust. The clear acrylic
mentioned above should protect it for
many years, though.

Referring to the figures for details of
the feed system should make everything
clear without further explanation.
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Continued on page 20
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USE COAX
SEAL AT

EVERY JUNCTION
AND COAT
WITH CLEAR

ACRYLIC

TAPECOAX TO
MAST OR RUN

THROUGH INSIDE FOR
A NEATER APPEARANCE

on OR 7Sn COAX
TO RIG

3 Ls4 2m
contlnuedJrom page 20

To make a coax ial balun, if you 've
never done this before , it is simply a
matter of figuring the velocity factor of
your coax and cutting off a half-wave­
length of it . Form it into a horseshoe
shape. Connect the shields of each end
10 the shield of your feedline coax.
Connect the center of the feedli ne coax
to one of the horseshoe's centers . That
is one feedpoint, and the remaining
center is the other one. Using 50-ohm
coax gives a feedpoint resistance of
200 ohms . Connect a 200-ohm resistor
and check it for a 1:1 VSWR . Adjust
the horseshoe 's length until it is I : I or
very close. Simple , huh?

For five bucks and a little work and
some coax. I have an antenna that is
sturdy, good looking (no stubs sticking
out of the sides for bird s to perch on),
and it works bette r than the commer­
cially-made antenna that I once had .
Good luck with yo urs! iI
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Fig. 2. Balun cons truction and mounting details . All three shields from the balun are at­
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CATALOG
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se"d 53.00 pos tage.

$1 00 10 for $8.50
each 200 for $130.00

1470 Mid 450 Vdc I
Nichicon #LGQ2W471MHSC
1 .375~ oa x 2" high. 0.4" lead

spacing. CAT# EC-4745

$3~~Ch 1 10 for $22.50 I

3000 MCD Ultra-Bright
RED LED

ALL
ELI
C OR

25C each in 1.000 Quantities
Everlight # 383URC-2JTR1 -C(R)
Red , "Ultra-bright" T 1 3/4 LEOs
now at our lowest price ever.
Due to a special purchase 01
"tape-and- reel" parts we are able I
to offer these LEOs at an increc - II0
Ibly low once when purchased I I 0 1l.&,ffIJ'
on the reel. These are 5 mm diameter water­
Clear LEOs that light bright red at 20 mao

CAT# LED·50
100 for $35.002 for $1 00 10oofor$250.oo

1'250uh PANEL METER ,I
Good-looking 1.65" x 1.68" panel

meter. Matte-black frame
with a 1.43" x 0.84" viewing
window. Scale calibrated
from 1 to 10, divided into
green (1-4), yellow (4-6)
and red (6-10) areas. Logo,
"The Seeker" is written under the sca le.
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I tok THERMISTOR I
Semilec # 103AT-2 ~
10Kohm(± 1 'Yo) @ 25 deg. C.
Rated 10 mW. TIme constant: 15 sec.
2 mm x 3mm. 2.5mm lead spacing.

CAT# THR·20

MAIL ORDERS TO:

ALL ELECTRONICS
CORPORATION

P.O. Box 567
Van Nuys, CA 91408
FAX (818)781-2653

e-mail allcorp@allcorp.com
internet> http://www.allcorp.coml
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Numb9r 2 1 Oft your~It cMd

The Evolution of Power Supplies
Part 2: Switching techniques.

Hugh Wells W6WTU
1411 18th Street

Manhattan Beach CA 90266-4025

P
art I of thi~ pair of articles cov­
ered the development of dyna­
motor and vibrator power suP'"

plies as they applied to automobile ra­
dios. Hams look advantage of power
supplies avai lab le fro m both mili tary
and com mercial sources and used them
for powering their equipment in mo­
bile applications. During the develop­
ment period for the dy namotor and
vibrator supply. conventional AC wall­
powered power supply design re­
mained fairly constant. except for the
changes required in the transition from
vacuum tubes to semiconductors. with
voltage regulation becoming the most
obv ious advance ment.

Here in Part 2 we will cover later
power supply designs uti lizing switch­
ing techniques that enab led the usc of
si mple and reasonably effic ient power
conversion equipme nt in many appli ­
cations. including spacecraft. Power
suppli es used in the home PC are of a
switching type that exhibits both rea­
sonably high reliability and high effi­
c iency. When they fail. a ham is
usually avai lable to catch the pieces,
but what docs he do with them?

Some failed switching supplies are
repairable if suffic ient information is
availuhle for use as a troubleshooting

guide. Hopefully the following discus­
sion will help you learn more about
switching supplies , and perhaps even
enab le the repai r of a few, 100.

DC-DC converter

A DC-DC conve rter is designed
along the lines o f a vibrator power sup­
ply. and in fact is reall y just a solid
state version of it. The primary differ­
ences between the vibrator and OC-DC
converter are the operating frequency.
effic iency, and performance reliabi lity.
DC-DC converters can be operated at
a lmost any switching frequency of in­
terest. with many operating in the 30
kHz region. At that frequency. the
amount of iron requ ired in the tra ns­
former core is reduced considerably,
a llowing the power transformer to be
mi niaturized without a loss in output
power availa bili ty. The power convcr­
sion efficiency of DC-DC converters
has approached 90%.

For a period of time, OC-AC invert­
ers (switchers) were developed to pro­
duce 120 VAC fro m a 12 VDC power
source. Many inverter kits were made
available to the ham so that low-power
120 V vacuum lube equipment could he
powered in automobile app lications.

Because of this application. inverters
were designed to output 120 VAC at 60
hertz, but. unfortunately, early inverter
designs were load-dependent. caus ing
them to shift frequency with load vari­
ances. In addition, the output wave­
form was anything but a sine wave, so
tha t switcher noise was evi dent in rc­
ce ivcrs operating in the vicinity of an
inverter. Although most inverters were
well filtered, it was never really enough.

In operation, one or two transistors
may be used to provide the switching.
as shown in Figs, I and 2. Fig . I uses a
single transistor and a transformer 0P'"
crating in an Armstrong osci lla tor
configuration which is suitable for pro­
ducing a voltage at almost any magni­
tude but low power. Excessive loading
on the single-ended osci llator call cause
it to stall. Fi~, 2 shows two transistors
operating in a push-pull Ar mstr ong os­
cillator. maki ng it capable of producing a
reasonably high power output. Output
is taken from the emitters through
winding "P" (primary) and the feed­
back 10 drive the bases is obta ined
fro m winding 'T' (tickler).

Two switching techniques have been
used in DC switchers : transistor satu­
ration and core saturation. It doesn ' t
matter which switching technique is
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an IC osci llator with pulse wid th
mod ulation for vol tage regulati on and
load contro l. With the low cost of
switcher supp lies. it really isn' t cost
effective to repair them. hut it is fun to
try, There fore, here are a few high­
lights about how a switching supp ly
opera tes. Hopefull y. the insight might
enab le yo u to try to repair a fa iled
supply or two.

The fi rst step in cxurmnmg a
switcher sup ply is to look at two of the
common methods for d riving the o ut­
put power trans former. Fig. .3 shows
two transistors. not complementary.
hut of the sa me type , driving the trans­
fo rmer prima ry through a capacitor.
Separa te out-o f- phase square wave
sig nals d rive the tra nsistor bases. ca us­
ing a square wave curre nt !low throug h
the primary windi ng of the trans­
forme r. The high voltage provided to
the circuit is in the range of plus and
minus 120 VDC at about one ampere
of current in order 10 ach ie ve 230 watts
o f outpu t power. Fig. 4 utilizes a
sli ghtly di ffcrcm design approach us­
ing co mpleme ntary transis tors, hu t the
power tran sfer is the sa me as in Fi~ 3.

A block d iag ram of a typi cal switch­
ing power supply is show n in Fig . 5.
where the major circ uit compo nents
arc identi fied. T he circuit desig ns of
othe r ava ilable swi tching supp lies vary
co nside rably, hut the concept of opera­
tio n is si milar a nd Fig. 5 will aid in un­
derstand ing and repairing them.

Because switching supplies arc pulse
(sq uare wave) o pe rated. they mu st he
loaded at a ll times to pre vent hig h volt­
age transients from breaking down
compo nents . The +5 V o utput is the
recommended circ uit to he loaded
prior to the applicatio n of 120 VAC to
the input. Most switc hing supplies will
fail to sta rt if the load is mi ssing or is
too li ght. Load se ns ing in Fig . 5 is
samp led at both the -5 a nd - 12 vo lt
outputs. while othcr supply desig ns
may choose to sa m ple e lsewhere . Any
output can he used for no-load se ns ing,
because vo ltage sp ikes due to a no­
load cond itio n will appear eq ua lly in
the o ther outputs fro m the tra nsformer.

Switch ing power supplies operate in
a dosed loop, which req uires that ev­
ery circuit must respond as des igned or

With the advent of home com puters.
power supplies evolved eve n further. If
you can remembe r when huge power
transforme rs were used in electronic
equipment. you' ll recall that the weig ht
became a lmost unbearable when the
eq uipment needed to he moved. or
course. the evol ut ion in TV set power
supp lies e liminated the power trans­
former, with techno logy adv ance ments
influencing the switc her design as
used in modern home computers .

Com puter powe r sup plies sti ll use a
power tran sformer. hut it is sma ll in
comparison to the hu ge 60 Hz powe r
transformer size that wo uld he re­
qui red to hand le an eq uivalent amoun t
of powe r. whic h is typi cally in the
region of 230 walls.

Switching power supplies for com­
puters were de veloped around se vera l
techniq ues. hu t the typical design uses

Power switchers

DC converters continue to fly in many
of the older spacecra ft and arc used for
power conversion in some so lid state
equipment today to power gas panel dis­
plays and parti cu larly where a negat ive
voltage must he devel oped,

Even the high power a ud io am plifi ­
ers (boome rs) used in automobiles re ­
quire supp ly vo ltages well above 12
vo lts and that vo ltage is provided hy a
DC-DC conv erter. T he re liability of a
so lid state converter parallel s that o f
the o ld dynamotor in many respects.
hut with an efficie ncy e xceedi ng that
o f a vibra tor supply.
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Fig, 2, Transistor DC-{)C switcher. Recti f iers configured to provide (\1'0 levels ofoutput
voltage,
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Fig. I . Single transistor switching power
SIIPI'Iv·

0.2 IJF SOY

used . hut it is essentia l that curre nt
must increase rapidly through the pri­
mary wind ing to a point where suturu­
tion occu rs. and that 's the switc h point
for starti ng the ne xt cycle. For the cir­
c uit shown in Fig . 2 to operat e prop­
crly, the transistors must saturate in
order to obtain a low series emitte r­
collector resistance value. The low
sat uration resistance red uces the tran­
sistor heat d issipa tion . particu larly in
high power supplies.

Upo n reaching the next switch poin t,
the second tra nsistor hegins to con­
duct. dri ving the alternate transis tor
into cutoff unti l the follow ing swi tch
point is ach ieved. The circuit operates
j us t like an electroni c teeter-totter that
has a hard stop at the end of each
travel.

W hen first deve loped. DC-DC con­
verters (swi tchcrs) were used to power
vacuum tube c ircuits in which a high
voltage was requ ired for tu be opera­
tion. Ha ms used switching supplies for
mobile applications unti l solid state ra ­
dios became available . Howe ver, DC-
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been those associated with use in TV
sets and computers, where the large ,
bulky power transfonners have essen­
tially been eliminated . Switching sup­
plies have provided a high reliability and
have retained a fairly high efficiency in
thc power conversion process. flJ
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Power supplies powered from the
AC mains and from automobile batter­
ies ha ve evolved over the years . Yet
simple 120 VAC transformer-opera ted
supplies are still very common, with
their changes being primarily in the
regulator c ircuitry. But the older auto­
mobile power supplies have evolved
considerably from the dynamotor and
vibrator configurations to DC-DC
switching converters in applications in
which a voltage is required that is
greater than the battery voltage or of
an opposite polarity.

The transition from vacuum tube
technology to solid state technology
was the primary driver for the el imina­
tion of power supplies in automotive
applications . Perhaps the greatest
cha nges in AC power supplies ha ve

Because switching power supplies
designed for computer applications re­
quire a fixed load , they are unsuitable
for use with ham rad io equ ipment
where the load can vary. Of course,
there a re exceptions to every ru le and
hams will find the exception . For

hams , the caution is that a suitable load 1---- ----------- ­
(perhaps on the order of 50% of the
rated amount) must rema in on the sup­
ply at all times, and due to the switch­
ing nature of the circuit , an abundance
of RF noise is generated and can cause
RF1 problems in receivers .

C onclusions

Fig. 5. Typ ical 230-1\·ott switching power supply. Voltage regulation perf ormed by
pulsewidth modulation .

Fig. 4 . Comptememarv transistor switch
driver.

• •
~-

•

the oscillatorlPWM (pulsewidrh modu­
lator) will not allow the switching ac­
tion to begin . Troubleshooting a failed
switching supply becomes difficult be­
cause of the closed loop design con­
cepe Using the teeter-totter again , the
board must be whole , or it will fail to
rock back and fo rth .

C ircuit operation begins wi th power
applied to the output d river circuit. No
DC voltage is applied directly to the
supply's output circuit or PWM . How­
ever, the initial application of AC
power causes the outp ut of T I to pulse
which is suffic ient for the PWM to
"start ." Starting is done by ICI. which
must oscillate to provide a square
wave drive signal for transisto rs Q3-4 ,
which are the excitat ion drivers that
provide the drive to transformer T2.
The output of T2 provides the drive
signal to output transistors Q I-2 . O nce
transistor Q I and Q2 begin driv ing T I ,
power becomes available at each of the
DC output terminals . A fa ilure in any
one of the loop elements wi ll cause the
power supply to malfunction .

O nce the power supply is up and op­
erating , vo ltage regulation is con­
trolled by ICI by changing the
pulsewidth of the dri ve signal to tran­
sistors Q3 and Q4. The wid th of the
supplied pulse is relative to the amount
of req uired load power measured as
terminal voltage at the -5 a nd - 12 V
outpu ts.

Fig. 3. Same type tran sistor swucb driver.
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From the Ukraine:
A Radio Amateur's Story

Behind the lron Curtain, home-brewing was the mother of invention .

VIad Sk rypnik UY5DJ
Pravdinska, 58

Kharkiv - 107
310107. Ukraine

[uy5dj@ UYClLL.ampr.org]
[uySdj@yahoo.com]

D
urin c: World War II. sold iers-from both the Eas t and West
fought against a common foe .

O ur so ld iers a nd yours shed their
blood 10 free the world from Hiller ' s
tyranny. But the n ca me the Cold War
years. which ke pt our co untries apart.
Fo r far 10 0 many years our rcspccti ve
armed forces gazed with apprehensio n
ac ross the borders between East and
West. And at the citizen leve l. a ll we
knew about one another was what ou r
po liticians told us . I would like to
share with you my story of how I
grcvv up in the Ukraine during those
vcurs. and became <I rad io amate ur and•
cngmcer,

As you read thi s account. keep in mind
thai World War l llc ft the Ukraine dcvns­
tutcd. Technicalliterature and e lec tronics
p<:U1S were difficuh-c-and in many cases.
impossible-e-tc obtain. And we young­
sters of the Ukrai ne had to improv ise .
It wa s a period nu t un like America's
Great Depression years .

T he beginning

I grew up in the Ukrai ne d uring the
late 1950s. Mine was a poor working
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family. My parents rented a sma ll
room in an old pri vate house . My fa­
ther. a World War II ve teran, worked
both a day and a night job to make
enough money to hui ld a home for our
family. My mother also worked to pro­
vide food for o ur fami ly of four. which
at that time included me and my lit tle
sis ter. eig ht years younger.

After completi ng my lessons. I
would spend almost a ll o f my time in
the schcollibrury, I read almost CVCf)'­

thing there . and in a short time I was
a llowed to wa lk among the shel ves and
se lect whate ver I wanted. I once foun d
hack issues of a small magazine with
strange letters 0 11 (he cover. Instead of
a name. it had only " YT' printed un
the cover. It caught my atte ntio n. a nd
in a short time I found that the letters
stood for " Young Tec hn icia n." T he
magazine conta ined a lot of interesting
art icles for beys.

I must remin isce for a moment. My
father worked as an a irc ra ft tec hnici an
se rv iceman. and he would ta lk about
tec hnical th ings and share stories
about his work. My young mind was
full of his stories. Instead of a carpet

on the earthen floor of our room. my
mother placed a piece o f trimming
plate from an old airp lane wing from
my father's \....ork. I re member that
green sq uare with the nice red star in
the cente r.

Mea nwh ile. those rnaguzincs im­
pressed me so much that I rem! all o f
the hack issues that were av ailable in
the library. It opened a new world of
knowlcdec for me. T he n I discovered-
one sma ll hook . It was the manual for
the Young Technician 's G roup. ~l y

sc hool d id no t have suc h a group. hut I
d ecked this book out a lso . It was full
o f practical descriptions of a variety of
techni ca l ex perime nts a nd tests. And I
was not able to understand most of
them.

I begun with the first and simplest
experime nt . The article claimed that if
someone would take an iron nail and
wind se veral doze n windings of copper
wire around it. it would perform an un­
usual functio n. T he a rt icle claimed that
it would uct like a magnet if you con­
nected the ends of the coi led wire to a
lantern battery. I was su re that the y
were joking, hut I decided to hook it
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up and find out for myself. Rut firs t I
had to find the parts. The nail was not a
problem, and I located some wire. The
battery in my father 's pocket lantern
was a lso available .

After I finished building the project. I
could hardly believe what happened. Old
razor blades, as well as needles from my
mother 's sewi ng set, jumped to the end
of the nail when I switched on the bat­
tery, and then dropped back to the table
when I disconnected the wires. Il was
fantastic! I was very impressed and ex­
cited, but I paid for my experience wi th
a dead lantern battery!

The next time I checked the book
out, I was eager to find out what e lse I
could do. O ne of the more comp licated
projects was a crysta l detector rad io. A
curious thing about th is broadcast re­
ceiver was that it did not need any sup­
ply vo ltage. This was strange indeed!
At that time , my family d id not have a
radio, and to make such a useful item
would certainly increase my prestige
with my family and friends, no t to
me ntion o lder people as well.

The instructions recommended us­
ing a hal f- liter g lass boule as a support
for making a coil form fashioned from
severallayers of paper. TIle layers of pa­
per were g lued together, and once the
glue had se t. the boule was supposed to
be removed. But I app lied too much glue
on the paper, and the coi l form was se­
curely glued to the boule. I would have
to use them together. This only made the
project all the more intriguing.

I wound the coil using copper wire I
found at the airfie ld. The coi l was now
ready, and one of my friends promised
to give me the capaci tor. BuL the mai n
problem was to fi nd a crystal detector.
There was a drawing of the detector in
the hook, and I could visua lize it in my
mind. The detector was a rather se ri­
ous-looking de vice . It had two solid
metal legs mounted onto a piece of in­
sulating material. It looked like a plug
for AC power. On one leg was a metal
lever with a handl e. A spring was at­
tached to the other e nd of the lever.
The spring was made from a small
piece of guitar string. A sma ll stone of
detec ting crystal was fastened to the
(OP of the second leg. To make suc h a
device, you had to he clever and have
steady hands.



A couple of years later. while read ing
books. I leumed how to prepare myself
to become a ham radio o perator. And I
was very excited when I found unknown
voices ncar the 41 meters shortwa ve

two ma in parts: the magnet and the
case . For the case. the easiest so lutio n
was to swap o r borrow a sma ll metal
plate from m y little sis ter ' s set of to)'
d ishes. She was fiv e years o ld and she
pluyed w ith her to y d ish es in the
sand. I se lec te d one of her plates . It
wa s two inches in di ameter-this
would be my speaker 's case . To find a
good magnet. I went to the TV repai r
parts store and found a magnet used
I'm ra ster co rrectio n.

After preparing a drawing . I asked
m y fat her for he lp. He was always
w illing to help me . At that time . my fa­
ther was a worker in one of the large
factories. No one kne w what they pro­
duced there . But with m y drawings. he
stayed after work to prepare my parts.
Wi th a large g rind ing machine . he
made a very accura te cy linder from the
magnet J bought. Another round detail
was turned on a lathe .

To make the cone, I used some blot­
ting paper tha t we used to remove ink
from ou r notebook page s in school.
O ne hal f of a razor blade. w ith a
needle so ldered to its center. produced
the membrane . The so und coi l was
a lso wound . Everything was then as­
sembled and g lued together. Wi th
trembli ng hands, I so lde red the ends of
the so und coi l wires to the receiver
output, The n I switched o n the battery
power with g reat anticipation . I he~rd

a weak noise like a tra pped Ily trymg
to escape.

With my heart po undi ng . I began
turning the variable inductor-s-sud­
denly I heard a meta llic voice delive r­
inu the midnight news. Sounds at last !
I was so happy. I had fina lly bui lt a
working receiver! Two weeks later. I
rebuilt my rad io into a p lastic box
(soap d ishes were very good for the
purpose at that lime ). My receiver be­
came not onlv a tov for me . hut also for- -
HIder people. My father was very
proud because th is rad io was made hy
hi s so n.

My firs l QSO

unds at last!

all class tube with a metal band ate
h end . He to ld me that it was a gcr­
nium di ode a nd it could be used in
rad io. But it wasn 't what I needed.

vas not like the picture in the book.
ars formed in my eyes and ran do wn

c heeks. and I sadl y walked out o f
store. The: project was dead.

The early '60s marked the beg inning
the era o f semiconductors in the
ruine-c-cspccially transistors. Broad­

st recei vers employing transistors
on became a vailable. I remember
11 the firs t one was named "Mir. "
hich means "pence ." These first ra­
os were extremely ex pensive . And
cket transistor rad ios were not yet
mmon. We schoo lboys we re in a

renzy to build o ur own transistor ra­
os. Between classes we would swap
hematics. ideas . and even parts.
I made several attempts to find good
hematics and appropriate parts. It
as my dream that my rad io would at
ast make a weak so und. 1 was just a
oy and there was no o ne to help me . I
ied every sche matic I cou ld find in

he library-hut no success. 1 j ust
c uld n"t understand what wa s wrong ,
nd I continued to work more and
tore . At last I found a schematic
vhich seemed to he better than the
re vious ones. It was a midd le wave
eceivcr. The rece iver type was known

.. , RFs a 2-V-3. meanmg I t was _
tuees. an amplitude detector and three
udio s tages . It was very difficu lt to

find all of the appropriate parts. For a
prototype hoard. I used a cardboard
cover from an o ld book. A fter so lder­
ne almost evcrvthine together. there

was o ne part missing . It was a loud­
speaker. It was impossible to find a
sma ll speaker in the shops or stores. It
was the beginning of the transistor's
epoch, and we had a shortage o f e very­
thing . I would have to bui ld m y own
loudspeaker.

I knew that a loudspeaker needed a
coil and a magnetic core inside . It a lso
needed a paper co ne . and a case, ho ld­
ing the cone and membrane . Before I
cou ld make drawings . I needed to find
the main parts. I tho ug ht about this for
a while . a nd decided that there were

,...,

F
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But st ill the major problem was to ca.
btuin the crystal itsel f. The hook dc- so
cribcd how to make the crystal hy lh,
o ilin g materia ls in a test tube. I no w
necr re member the whole recipe . but d ie .
see m to recall that among the mgre- po
ients were su lfur and lead . 10 any co
usc . the ingred ients were to he heated f
ntil the mix ture melted . A fter a llow- d i
ng thi s mixture to coo l. the g lass tube se
'as to he broken to release the small
ray stone. This stone must then be

sc
cchanically mounted to the kg unde r w

he steel sp ring. T he end of the steel le
. pn ng was very sharp and must he h
pressed onto the crysta l stone and

tr
moved about until the act ive po int for

t
receiving the station was found . c

Unfortunately. produci ng the crys tal a
stone itsel f was not the greatest prob-

0
lc m I faced. I simply was unable to ,
produce the legs and their plas tic insu-

p
lutor. Th is part o r the project was

r
doomed to fai lure. I atte mpted to rem-

a
cdy th is hy try ing to buy the de vice at a

s
radio parts store. This was my last hope.

a
The salesman at the store cou ldn' t un-
dcrstand what 1was tryi ng to describe .
Instead o f the detec tor i llustrated in
the hook. the sa lesman offered me a
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When the transmit ter was a lmost
ready, I understood I needed the mi­
crophone. Unluckily, there were no
possibilities of buying a new one. M i­
crophones mostly were supplied wi th
tape recorders. But I never had this
very expensive toy and it was a task to

make the microphone. too.
A solution was found at the nearest

fac tory rubbish heap. J found there a
used carbon microphone cartridge
from a telephone handset. To usc it for
my home needs. I had to add a small
transformer, a battery, and a switch.
Electrically, a ll was connected in se­
ries. I mounted those parts into the
plastic box and added feet .

This rather big construction was
placed on the table in front of me. Its
audio sensitivity was so high that I
could hear all the countrys ide 's sounds
coming through the window. There
were barking dogs as we ll as crowing
cocks.

I was very disappointed after fini sh­
ing my transmitte r. I could hear myself
in the headphones, but no one an­
swered my calls. Even local operators
ignored my calls. What did this mean?
I finally understood that some thing
was wrong with this transmitter, a nd I
was unable to correct the prob lem.

I had an interesti ng idea about
checking the transmitter frequency, To
make this experiment. I missed one
day of school. My parents we nt to thei r
work. bu t I stayed home. I opened the
door to the next room and hammered
two nails in to the windowsil l. I re­
peated this process with the distant op·
pcsite window in the other room. The
nails in the window sills were spaced
four inches apart. By connecting wires
to the na il and stre tching the wi res
between the rooms. I fashioned a
rwinlead open-wire transmission linc .
One end of the transmission line I con­
nected to the transmitter output. and
the other end was left open. I made a
shorting load bridge o f hard copper
wire with a small bulb in its ce nter
(F ig . 2).

With the transmitter on. I walked
alongside the transmission line between
the rooms while moving the bulb load

broadcasting band. They were hams
operati ng phone on the 7 MHz band.
T hat was the era of amplitude modula­
tion, and it was easy to find them on an
ordinary home receiver.

After several wee ks of listening
(without any SWL callsign, of course).
I decided to search the library books
for appropriate receiver schematics,
especially for radio amateur usc . I se­
lected a three-tube superheterodyne: one
tube as mixer/oscillator. a second as IF
amplifier, and a third as an AM detec­
tor and sing le-stage audio amplifier. It
was a four-band receiver covering the
3.5,7, 14, and 28 MHz bands.

All my spare time after studying my
lessons was spent with thi s project. I
found two IF transformers in an old
military rece iver. They were 16<X> kH z
ones and they would work just fine.
The main problem was the lack of a
variable capacitor. I improvised by
fashioning a "pail-we ll" device (Fig. I ).
It consisted of a tuning knob with a
smaller shaft to provide vernier tuning,
and a four-inch-diame ter d isk. The
shaft with the knob was connected to
the disk by silk thread. Into the center
of the disk, a longer shaft was tightly
pressed. A piece of thread was wound
around the longer shaft . From the cnd
of this thread, a small piece of round
ferromagnetic rod was suspended (it
came from an old. broken American
mili tary receiver) .

When I rotated the tuning knob, the
ferromagnetic core would move into or
out of the cylindrical coil form of the
heterodyne coil. Thi s adjusted the fre­
quency down or up and a llowed me to
tunc to the desired station.

After several weeks, and many ad­
justments, fi na lly the receiver began to
receive amateurs. J was so happy to
hear them. At the beginning of 1965.
after a very long wait, I got my first li­
cense and the ca llsign UB5EFP. It was
for the si mplest class at that time. It
allowed me to operate phone on 10
meters and up. Morse code was not
required.

I started by build ing a transmitter for
29 MHz. It was a three-stage rig using
a 6L6GT as the final amplifier. O ld­
timers will remember this tube . In the
USSR the tube had another name, but
it was the same tube .
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Here Comes the Sun
Part 1: Cycle 23 and YO/l.

Thomas M. Miller WA8YKN
314 South 9th Street
Richmond IN 47374

(www.bioelect rifier.com]

S
olar cycle 23 is growing fast.
and the high-frequency ham
bands are once again hopping

with activity. After se veral years of lis­
tening to the mind-numbing hiss of a
dead band. DX is hack ... and hams
arc luning their dials eve r higher in fre­
quency as 20, IS. and e ven 10 meters
once more produce contacts from
around the world .

Good news for IlX

Cycle 23 began quiet ly in the fall o f
1997. Growi ng slowly at firs t. so lar ac­
tiv ity began to increase a fe w months
later. By early spring of 1998. the
many active spo ts on the sun ' ....ere pro­
duc ing major n ares. and some re­
searchers were predic ting that cycle 23
may peak higher than cycle 19, the
highest peak ever recorded . If th is pre­
dic tion hears out. we wi ll certa inly sec
transoceanic contacts on six meters.
and perhaps even higher.

Solar activity has historically been
measured by counting sunspots. This
data is averaged and recorded as the
Smoothed Sunspot Number, or "SSN:'
The SSN for a g iven date is derived
from data recorded for six months he­
fore and six months a fter the target
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date . Thi s is a rather cumbersome sys­
tem. hut it's sti ll used so that the data
wi ll conform to that collected since
1755. the fi rst year for which complete
data was recorded. O n this scale. cycle
19 peaked in 1958 with a n SSN 01'20 1.
By comparison. cycle 22 pea ked at
158.

Just what is a " solar cycle"?

The pla net Earth has a magnetic
field. This fi eld is a stable dipole:
There is a north and a south pole. and
they correspo nd (with in a few degrees)
to the rotation axis of the planet. The
lines of magnetic flux travel through the
center of the planet fro m one pole to
the other. then return above the surface,
fl owing in the shape of a Flaucned
sphere .

T he sun also has a magnetic fi eld.
a nd most of the time it. too. is a dipole .
Howe ver, every I I years o r so. this
fie ld docs something strange: The
magnetic poles start to move. Over a
period of many months. the sun's mag­
netic fie ld rotate s 900 and becomes
roroidal.

There is no external magnetic fie ld
at this po int. The magnetic flux ac tu­
a lly travels around the sun 's equato r,

so there is no "north" or "south:'
There are. however. tremendous circu­
lating c urre nts inside the sun. and it is
these currents that produce the intense
electrical and magnetic disturbances
we see as sunspo ts. fla res. and coronal
mass ejections .

Eve ntually, the magnetic fi eld con­
tinues on, past the equator. and fi nally
ends up a full 1800 from its start ing
point. The fi eld agai n becomes a stable
di pole . although what was once the
north pole is nov.... the south po le. and
vice versa. The so lar activity quiets
down. and the sun's magnetic field re­
mains stable until the nex t cycle be­
gins. The exact time can vary. from as
sho rt as se ven to as long as 17 years.
for an average of 10.7 years between
cycles.

What docs this han to do with ham
radio'!

As so lar activity increases. so does
the so lar output. Sunspots may appear
darker than the surroundi ng so lar sur­
face in visible light. hut they arc bril­
liant in the X-ray spectrum. Ultravio let
(UV ) and extreme ultra violet (EUV)
output also increases dramatically
from the surro unding area . This solar
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only a few watts . In fact . at the peak of
cycle 21 , I cha tted with an Australian
ha m for severa l hours on 15 meters us­
ing no more than a Ten-Tee Argonaut
and a wire loop. Since the signals were
pinning the S-meters both ways, I
started backi ng down the power. From
the original five watts, I reduced the
dri ve until I could no longer see any
power indication on the meter- and
the other fellow never noticed !

Electrons and protons

Hard radiation and high-e nergy par­
ticles fro m maj or solar flares can do
far more than a lter radio propagation .
The y can be deadly to se nsit ive e lec­
tronics, especia lly when the e lectronic
devices are located in orbi t, high above
the shie ldi ng atmosphere . With so
many people depending on that tech­
no logy today, losing our network of

And now, t he had news ...

X-rays and ultraviole t are not the
only solar output with an effect on
propagation. Duri ng times of intense
activity. the sun al so prod uces elec­
trons and high-speed protons. 'These can
interact with Earth's magnetic field to
produce some interesti ng effects on
radio communications.

Electrons from the sun become
trapped in Earth's magnetic fie ld,
where they tend to "clump" on e ither
side of the equator. When this cloud of
captive electrons becomes dense
enough. it wi ll reflect radio waves be­
twee n the northern a nd the southern
hemisphere in a sing le long hop. This
is called transequatorial propagation.

Protons, on the o the r hand. gene rally
disrupt high-frequency communications.
Streams of high-energy protons radiale
from solar flares and , like electrons.
they become trapped in Earth's mag­
netic field. These energetic particles
spira l down along the magne tic lines
of flux , entering the atmosphere at the
poles. When they reach the D layer,
they cause a dramatic increase in ion­
ization and hence absorption of radio
signals. The effect is most pronounced
at the poles. bu t very large flares can
disrupt communications over the entire
planet, sometimes for days.

radiat ion increases the ionization of
Earth's upper atmosphere (called. ap­
propriatcly e nough. the ionosphere)
and this. in tum, changes the way radio
waves propagate arou nd the globe.

Thc ionosphere is separated into dis­
tinct layers. each having a different ef­
feet on radio waves. The closest to
Earth is the D layer, extendi ng from 45
to 55 miles. This area is essentially a n
" RF sponge:' As solar radiation in­
creases , so does the radio absorption.
This absorption is inversely propor­
tional to frequency. which means that
as so lar radiation increases. we must
use higher frequencies to penetrate the
D layer.

At times of extreme solar activ ity,
the D layer may become so charged
that all radio frequencies below VHF
are absorbed. fortuna tely. the D layer
needs direct solar radiation to mai ntain
ionizat ion, so as soon as night fa lls,
the lower frequenci es become usable

agam.
The E layer ex tends fro m 65 to 75

miles. and the F layer starts at around
90 miles and reaches to 250 mi les or
more. In daylight, the F layer separates
into two parts. called FI and F2. These
layers have the abi lity to bend radio
waves traveli ng through them. This
bending effect is inverse ly propor­
tional to frequency. so at some point
the wave doesn 't hend enough to re­
turn to the surface. but continues on
into space. As solar activity increases,
this bending effect also increases. allow­
ing higher frequencies to be returned to
the surface .

Like the D layer. the E and FI layers
need direct solar radiation to maintain
ionization, and quickly disappear a fter
sunset. The F2 layer. however, main­
tains its charge long into the night. and
once the RF-absorbing D layer di sap­
pears. even low-powered signals can be
returned to Earth thousand" of miles
away. During times of peak solar activ­
ity the F2 layer can return signals as
high as 50 MH z.

The effec t of this ability to bend
high-frequency radio waves late into
the night when absorption is low can
be amazing. Cycle 21 peaked wi th an
SSN of 164.5 , and at that time you
could literall y "work the world" with
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satellites is unthinkable . . . and yet that
is exactly what could happen if cycle
23 continues to grow. The last major
solar cycle was in 1958, before any of
this technology existed. Today we have
communications satellites, weather sat­
ellites. the Global Positioning Network,
and hundreds of military satellites criti­
cal to national security. All of thi s
technology is vulnerable, and most of
it has no backup.

Satellites arc not the only technol­
ogy at risk. If the solar tlare is really
large. the high-speed protons can carry
e nough energy to actually penetrate
the magnetic fie ld and the atmosphere
and reach the surface . Th is happened
in 1992, and agai n in 1997. While the
exposure is certainly much less on
Earth than in space, keep in mind that
satellite tcchnology uses radiation-hard­
ened electronics, while Earth-based
technology does not. Protons with
enough e nergy to reach the surface can
be harmful 10 living things as wel l.

Magnetic effects

So far, we've only discussed solar
radiation: Xcrays. ultraviolet. elec­
trons, and protons. There is another so­
lar phenome non that occurs as solar
activity grows . .. the coronal mass
ejection, or C ME,

As the solar magnetic field rotates
into the toroidal phase, treme ndous
circulating currents grow inside the
sun. These c urrents in tum cause enor­
mous loops of magne tic flu x to reach
out from the surface, extending far out
into space hefore arching back to the
sun. We can see these loops because
hot , electri call y charged plasma is
trapped by the magnetic flux, creating
an awesome visua l effec t. When these
loops collapse , enough ene rgy is rc­
leased to vaporize a small planet.

These magnetic loops do not always
colla pse. Instead, a loop will occasion­
ally break free and fly off into space ,
becoming essentia lly a huge, toroidal
magne tic "cloud ," carrying with it mi l­
lions of tons of solar matter, mostly
protons and electrons. This is a corona l
mass ejection.

Since C MEs can spin off in any di­
rection, and Earth is a relative ly small
target, most of them miss us entire ly.

Now and then , however, sc ie ntists wi ll
note a CME breaking free of the sun
that looks like a perfect ring. This
"halo CME" is very like ly headed
straight for Earth. CME.'i travel much
more slowly tha n the solar radiation,
so while we may see the X-rays and
UV rad iation from an erupt ion within
minutes, it will generally take several
days for the magnetic effects to reach
us.

When Earth is hit by a CME, it's
generally no big dea l. In fact, most
people never notice . The CME reaches
Earth 's magnetic field, and Earth's
field is compressed, and this in tum
causes it to intensify. This effect is
fairly large far ou t a t the fringes of
the magnet ic field , but at the surface
it 's only detectable wi th a sensitive
magnetometer.

Another e ffec t of the in teraction of
Earth 's magnetic lield wi th the CME is
to make the magnetic poles wobble
slight ly. During aCME-induced mag-

• • •neue storm. It s not uncommon to see a
compass swing back and forth a few
degrees. On rare occasions thi s effect
can be quite large-variations of 100
to 15° are sometimes observed.

As every ha m knows, when you
move a conductor through a magnetic
field , you genera te electricity. The
same thing applies when you move the
fie ld through the conductor. It's there­
fore obvious that when Earth's mag­
netic field changes intensity and
wobbles back and forth , curre nt will
now in every electrical conductor on
Earth. Most metal objects are too small
to generate any appreciable voltage,
but long conduc tors such as power
lines, telephone wires. and even rail­
road tracks can develop a surprising
amount of e lectrici ty. All transmission
lines today have surge suppressors at
regular intervals, but a large CME can
occasiona lly overload them. The resu lt
can be power blackouts and inter­
rupted telephone service over large ar­
eas.

The big one?

As solar activity increases, flares
and CM E.'i get larger, more intense,
and more frequent. What if we were to

catch a realty big CME?
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There could be other factors to con­
sider, too. Whi le it' s not known what
actually causes the l l-year solar cycle,
one of the best theories is grav itational
stress. As the planets revolve around
the sun, they cause a tidal effect. A
small bulge moves across the so lar sur­
face in line with a planet. When two or
more planets happen to line "JP, this ef­
fect is multiplied. This, by the way, is
ca lled "syzygy."

The planets that have the greatest
tidal effect on the sun are Jupiter,
Earth. and Venus. Mercury, despite its
small size. also has some effect. due to
its proximi ty to the sun. If yo u look at
the planets over lime. you will find that
these alignments do tend to correspond
to the times of solar max imum.

If thi s theory turns out to be accurate.
we may he in for a wild ride indeed. As
pointed out by researcher and author
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than 100 va lues to help you a lert others
to dangerous weather ex t re mes a nd
protect you r own equip men t.

Instant access 10: • c u r r e n t va lue s ­
today's h ighs and lows s long term highs and Iows s

t ime/datc for all bigh vlows • rain IOtal st for today. yes-
terday. and long term • alarms, and much more. Easy 10 install.

Features super bl y accu r ate: • buromet- Only $379 plus shipping (f-Optional
ric pressure · 3-hr. pressure change > sensors add'L) Othcr ULT IM ETER mod ­
indoor/o utdoor humidity t · dew pointt · cls starting at $ 189 .
wind speed/d irectio n • indoor and oUI- " Even \\-toutherWulch magaz ine (May.
door temperature • wind chill tempera- ·96 ) co ncludes "the best we have seen."
ture • rainfalt t .

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

www.peetbros.com

While it's impossible to predict with
any certa inty just how a solar cycle
will de velop. we can make a guess
based on several factors. For one thing,
we know that so lar acti vity has been
steadily increasing for as long as
we've been keeping records. It 's
highly likely that there are cycles
much longer than the l l -year pole re­
versal cycle. and we just have not been
around long enough [ 0 measure them.

Another factor is the even-odd rela­
tionship. At least since cycle 10. all
odd-numbered solar cycles have
peaked from 1.2 to 1.6 times higher
than the even-numbered ones. It 's not
clear why this happens. but it could re­
late to the internal circulating currents
flowing either with or against the direc­
tion of solar rotation. Cycle 22 peaked at
1 5 ~ , so if the pattern holds true, we
could sec cycle 23 peak anywhere from
190 to 253.

How big will cycle 23 get?

As we mentioned earlier. Earth's
magnetic fie ld is a stable dipole. at
least for the moment Geologists tell
us. however, that the Earth's field has
reversed itse lf on occasion. In fact,
around two hundred such reversals are
known to have happened in the past
50 million years or so.

If a really large CME were to hit,
Earth's field would be compressed and
would increase in strength. If the field
intensity were pushed beyond a critical
flux density called the Alfven-Lawson
Plasma C urrent Limi t ( 17KA1cm2) , the
magnetic vectors would rotate 90° and
collapse into a toroidal field-exQctly
as we see happen every I I years on the
sun. Look at the intense violence that
occurs on the surface of the sun when
the magnetic vector flips. Try to
imagine that happening here.

But as bad as this sounds. there 's an
even bigger problem. A toroidal field
is se lf-shielding. so while this pole-re­
versal is taking p lace. Earth would
have no external mag netic field.' At a
time of peak so lar activity there would
be no magnetic fie ld to protect us from
the intense solar radiat ion. As one of
NASA's so lar scientists remarked
when I ran this scenario past him.
"That's a lot of sunblock!"
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Who )"3 gonna ca ll?

If you' re in an apocalypt ic mood .
you might want to read more abo ut
CMEs ami the danger thut they pose to
life on Earth. T he expert in thi s fie ld is
Charles Cag le. and his Web sire {http://
www.tclcport.conv-singtcch/] contains
technica l informatio n on th is and many
other in teresting topics.

In formatio n o n the geo mag netic
fie ld and its interaction w ith the su n
can he fou nd at [http://gt:omag.usp.
gov/l . courtesy o f the US Geological
S urvey.

Of course. the Nationa l Bureau of
Standards sta tion WW V still broad­
casts ..ular data and propagation warn­
ings. The 10.7 centi meter so lar nux is
re ported at 18 minutes past the ho ur.
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F ig . J. This ~r(// ! 1r ., " /1\ 1',1' the X-ray [lux measured by flit' GOES satellites 01/ May 6 ,
199N . The sharppeak: i\ the X-clw ,I j7(/ /"(' . the largest of u tiro-wed: sail's (lf lll/X I! [ lares,
I'M\' information i.\jiwlI the NO AA Space Environment Center Weh sire.

Richard W. Noone in his hoo k 5ISt:!(Hl
there will be a nearly perfect alignment
o f ull the planets and Earth's moon on
May 5th. 2()(X). Noone i... concerned with
the gravitational effects on the polar icc
cap.... a nd the pox... ibility o f it trigger­
ing a slipping of Earth 's cru... t. He
seems 10 have missed the poss ibility of
a ...olar effec t from this alig nment. By
the way. the scie ntis ts from NOAA'...
Space Env ironme nt Center predict that
cycle 23 will peak in March of the year
::WOO, with a window of unccrtai nt v
from June 1999 to January 2001 .

1'11010 A . This ill1(1~C' of the snn II '(/.{ taken
,,'irll NASA )' SOHO satellite 011 ,Hay tnh,
IIII' dav of (I hll~C' X -cluss [lare,
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Keep labs on cycle B

We have many more tools available
to us today than ever before. and these
are provid ing us with a never-before­
seen look at the sun as cycle 23 grows.
Thanks to the Internet, you a nd I have
access to the data as it co me s in. The
Space Environment Cen ter, a part of
NOAA. posh real-time graphs sho w­
ing the X-ray, electron. and proton
nux . as we ll as geo mag netic data . T his
information comes from the GOES 8
and GOES 9 weather sate llites. You
can find th is data (and much more) on
the SECs Weh site. The URL is [hup:
/lwww.sec .noaa .go v/].

Another source of solar information
\l'as the 501/0 spacecraft while it \vas
still transmi tti ng data. The 1110st fasci ­
nati ng part o f the SOflO data wax the
images: full-dis k high-reso lution pho­
tographs in many diffe rent wave­
lengths shov.... ing incred ible detail. You
can go to Ihttp ://maj .com/ su n/ ) to
see the se fu ll -color images o n the
We b.

A good Internet source for current
solar information as well as h istorical
data for past so lar cycles is the Solar
Terrestrial Report. Go to (http ://
dxlc.com/solar/ ] and bookmark this one .

A lthoug h it ' s ce rta inly possib le , it' s
high ly unli ke ly thai cycle 23 will be
large e no ugh to cause E:U1h's mag­
netic po les to Fl ip. Other damage , cs­
pecia lly to communications and the
po wer grid. is much more: like ly. hut
not a certainty by any means. Still .
y, hilc yo u sit there in front o f your rig
searching for those strange-sound ing
calls a nd peculiar accents, take a
minute to remember that the same sun
that is now bri nging those sig na ls to
your an tenna could also cause so me
very serious prob lems. As our ci vi fiza­
tion depe nd" o n eve r-more-complex
tec hno logy. it a lso becomes mo re frag­
ile. We have not only put all our eggs
in one basket ... we 've also wired
those eggs in se ries.

Amateur radio ex ists to serve the
public in the eve nt of such a situation.
Every ham should have a d isaster plan,
and every ham should co nsider thi ngs
like emerge ncy power, backup equi p­
ment, and spare antennas. (W hile
you're at it. don ' t fo rget foot! and wa­
ter t) T his is part o f our "job descrip­
tion" as hams. a nd the reason we have
a hill io n do llars ' worth of frequency
spectrum with which to p lay.

One last thought

On April :!O, 1998. an inte nse distur­
bance o n the sun sta rted to prod uce
major n arc s. During the last week of
April a nd the fi rst week of May. thi s
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V lad saw hi s first published article
in Radio m aga zine in 1974_ He ha s
subseq uent ly had publi shed dozens o f
articles on technical projects for radio
am ateurs. In 1990 and 1993. two of hi s
books were published. The first , which
sold 200,000 copies a lmost im medi­
ately, described test a nd adjustment
devices for ham rad io. The second was
about programm ing in BASIC and in­
cludes m any useful amateur rad io pro­
grams.

Vlad continues to work as an engineer
in radio a nd electron ics. fl.I

area produced huge " M class" and mon­
strous " X class" flares almost da ily, A
large CME was observed heading for
Earth, but severa l days later a second
CME erup ted. The seco nd CME was
so energetic that it o vertook the firs t,
and borh arrived together. The X-ray
flux fina lly returned to no rmal as th is
ac tive area rotated arou nd ( 0 thc far
side of the sun.

Only a few days later, the Galaxy 4
comm unicatio ns sate llite totally failed
after several weeks o f problems. People
all over the country suddenly d iscovered
that their pocket pagers didn't work, and
their credit cards wou ldn 't validate. TV
stations lost their satellite feeds without
warning. Happy DXing !

Next time: Geomagnetic monitoring. Fa

From The Ukraine:
A Radio Amateur's Story
oontlnuedJmm page 27

across the lines. I was fascinated by the
bulb's changing brig htness at differe nt
points along the line . I measured the
distance between the points with m ini­
mum brightness. These poi nts we re the
half wavelength of my transmitter's fre­
quency. I now understood the problem.
My frequency was far outside the band!
In a couple o f hours the transm itter
was readjusted a nd th e proble m was
fixed .

I waited until the local te le vis ion sta­
tion shut down for the night, because
JO-meter AM transmitters produced
very strong interference. I waited until
a local operator fi nished with his QSO. f---------------...J
I then took the mike and with trembling
vo ice called h im. I cou ld hardly believe
my cars . .. he answered me! He an-
swered my call, he really heard my sig­
nals! I was so happy. I remember that
date. It was a rainy fall evening, October
12,1965 .

1 would like to expre ss my sincere
gratitude to Da vid Evison W 7D E for
giving me the inspiration to si t down
and write this arti cle, and for hi s pa­
tient reading and preliminary ed iting
o f it.

Thanks
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73's DX Dynasty Award
This is the currentlist of DXDA award winners. The OX Dynasty Award is the most enjoyable OX award around. Any correspondence

concerning DXOA should be addressed 10 DXDA. c/o 73 Magazine. 70 Route 202 1\'. Peterborough 1\" 11 03"'58 USA.
~----------------------------------------~

HASle AWARI) ­
ron ('OUNT RI ES
\-\-' ORK EH

59 . KC5YQ
flO, W tl61T1\l

6 1. KA1AOT
tl;! , K-tLHH

I.W 1RFW 6J . VE:!QO
1. WB1Dl~ (N, KESc\T
.l KTI A M . W9SU
4. W,lFDU M . w JOOU
5. KA9JOL 67. !"R1E
6 . WB IBVQ 61l. KF5PE
7. )'1; \\'70 69. :\'.'FB:-;'
8. AK-tH 70. K8-t5m
9. W.3 I1CW 7 1. :-JJEZX

10. Kz:!W n. IKt\GCS
II . K9fD 7.l. Wit..1
11 ,WD'i~ 7-t. r-;OlS
II KA9TN Z 7 .~ . WR7UU E
14. KYOBN 76. HK-tEA
15. N5GAI' 77. K(1RFR
16. \\' IBF1\.fA 78. N7G\fT(KF7SH )
17. NNbE 79. t\,\ -W N
IS .A L7ilG f\O. KAI L~ IR

19. "KGB 1l1.l'MXA
10. KIM.... 81. .... 'm
21 . K9JPI ax KD9YB
11. N-tWF 84, HCX G
1.3. K6PKO R5. VE I BX I
1... KW7J R6. YC~OK

~5 . VEbJO K7. f',;~G~L

=:6. WA4JlJV KK , G "'O UBF
~ 7 . W4ZFE K,/ ,5Z4RP

~ 8 . N4KMY '10. 1(1AOF
~9, WO IIBH YI. VF-I nrc
._0. KKKJN Y~ . KA2NRR
.' I. KG IV Yl5Z4DU
.'~ . K1KOB 94. KB KZ""
:u. KYJ F 95. HK-teCW
34. PY~JY % . w~JQ

.'5. YB.~ BEE 97. HC~AGT

.16. H i 5BEH 9K. WD5~N
37. WB9SBO W . VEIBHR
._8. :"OA FW 100. VE I AGZ
.\9. KA,/\IO...' 101 . K5AOB
~O. 1'.' 11 IO~ . KW=:D
-11. W6DPD 10.' . PY._ARZ
-1 2. KEIIGG 104. WB4ETD
H VE6VK 105, N ~FPB

44. KD9RD 10(>, KDKQ
45. W4WH 107, K4Nt' K

"0. KlHISC tos.VW DNR
..7. K16G1 109. AA5BE
..8. IK1APP 110. evxoo
4'/. KJ-IRR III. VE-IACF
50. K8... IDU Il ~ . V~SI

51.lI'IEIU 11 3. PJ~KI
5~ . KIDRN 11.. , WBKKY
.'iJ. W[)llREC 115. W6EQB
5-1 ZUBLC 110. KK·nY
55. VE._EFX 11 7. IK IIYU
56, V.'9MCJ t 18. ;-.;6GCN
57 . N6IV 119. KB1AF
58 , KN KD 120. KBKRHE
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121. KE2CG
122, VS6CT
11.', G:11ZQIW

124 WB6FNI
125. KA01AR
1~6. K9S\1
1 ~ 7 . W6BCQ
128. KA5MSL
1 ~9 . WB-IFLB
DO. S 7GLT
131. WAOX
1.'2. KF.$GW
1.'3. S-IQGH
134. VE1 CBK
1J5 . 7J1AAL
136. K61CS
!J7. NZ7W

!JK. WBON
!J9. WC7F
140. F61 FE
r.u . KL7 r-;:

142. KElIL\1
1-13. WA6YOQ

14·t VEl\ fFrl
1-15. r\3APQ
146. HKIOBO
147. :'-l"'! W
141t IK6GFY
149. W86UAI'1\I
150. l"K6Z
15 1, KB61UA
1 5 ~ , W90KH
153. WB.'iFXT
154, l\ B3E
155. [\;~ESP
156. YU2EJU
157.0ZIDXX
158 IK511 U
159, KA 110;.1
160. KDJAI
161. O K IAEH
162. W9LCR
163.8P6SH
164 , KA6SPQ
165. ZF2KH
166, W6MVV
167 . JA8CAQ
161\, KI6WF
169. K::'MRB
170. A A6G \ 1
I7 I.J A0SU
172. r-;: USZ

In GOGRK
174. YBSV\I
175. DVIBR\I
176. W(11)

177. 1\:7C:\H
178. PY310
179. YBOZCA
ISO. YBOAF
18 1. VE3PQB
182, W2SV

183. l'<I ADE
11l4. W P-lAt'A

18S. KS7V
IR6. W20FB
187. G4ASL
188. r-i5JUW
189. K.-\8WAS
190. 5:\OWRE
I'l l. AA ·UP
192. JR5K DR
193. KD~WQ
194. KA3:'1llL
195. WASYWK
1%. VEIACK
197. HP::'XVR
198, WB5KYK
199, N5JUJ
2(X), N40BJ
201. 9Q5NW
20::'. KW::'D
203. VE 1HA
204. HP8BSZ
205_IK8UQ
206 . YOOK:'"
207. BVKW
208. Kl EWA
209. KDJCR
2 1O.1\9(iDG
211. KF8K
212. FD lf1EG
213. DUlDZA
214. NRIMZ
215. KK4YA
216. LU 1JDL
2 17. KA8YYZ
218. KAHMJ

219. WA9DlX'

2::'0 . YII CIS
~~ 1. YOF:"oi L
222. GOFWG
223. KV4 B
224. ~51ET
2::'5 . WA9WIG

226. :"l3CDA
2n. KE6KT
228. I K7DBB
229. JY5EC
230. NIETT
23 1. PY2DRU
23::'. 181YW
233. ~OI SL

2J..1 . KC4BEB
235. WA7QQI
2.'6. KA IRJG
237.0Z9BX
238. KB4HBII
239. KA3RWP
::'40. ;.IJ IT
::'41. W4L>CG

242. YC0RX
=:43. VE70J
244, AA4W

245. :-J9GI\-IM
246. K8 4HBH
247. K\14 HF
248. CEI Y I
249. KA I FVY
250. ~2GV B

25 1.I'::'DAO
252. WFtlE
253. YSOIlZL
2,54. N5 1\-1 BD
255 . l\4SSS
256. KA3TG Y
::'57. JN 3XLY
·"''i ll. :"l4DUV
::'59. KA9 \1R U
~60. KA-IOTB
::'61. I\4JED
262. AH4 KA
::'63. INA70ET
~64 . KA._RVH
265. C E7ZK
266.I'19J
267. WB9PT:"oi
::'68. KS8DAE
269. WOCL
no.w 8 7v UB
271. JF6T UU
272. ZYJ IO
273. KB4V IR
274.0E6('L D
275. N7JJQ/DUJ
rtc. KK4FH
::'77. DU IAUJ
278. K::.EWB
n9. r-mD
::'80. ;';2JXC
281. ~OIWT
282. wB.nmu
283. K ICVF
284. KA3CXG
285. KA I SPO
286. WA-I:,-/wT
287. K140 1
281\. KA ._UI\Q
289. WH2Vi\-1V
290. KD-IM I\-1
29 1. OE.mIlS
292. K!WHT
293. DLI\OBC
294. G3KVA
295. WA4:'-/ EL

2%. K A4VZO
~97 . 1\:OIl)T

298. KA I fl; E
299. Kll7EO
_m. JH8 MWW
30 1. KBRICD
302. JA ICKE
303. " 3GEE
304. JA5MG
305. K A IFrU
306. WA8KMK

307 . N21BW
308 . N4TIIE
309. N.1CYD
310. JA..H F

31 I. WoYLl
3 1=:. WAI S
3 U . KC5WA
.'14. r-i6WK
315. PY40 Y
310. KG7BO
3 17. WIB FQY
3 18. WCU A
3 19. V~A\lU

320. YCO,\ICA
321. WA3lEU
._2::'. KB::'GLO
323 . 0 Z I FNX
324. KtiGCF
.'15. KC-I PCX
326. KA7F.XD
327. DK9E A
J!S. IIL5 AP
329. S\ 17BRO
330.0l"6DP
._." . WA3KKO
33::' . KM ASI
333. DA2Ul
33-1. s ~mB:-: K

335. WA2R \lQ
3.'16. \\/A0Q1T
337.5UBII
338. KHllALG
339. 0A4At"R
340.0D5ZZ
34 1. VE .' ZD
342. lU2ATR
J..I.t Il L5FRG
34-4. UB5LRS
345.lI'11CC
346. UY5XE
347. PS7AB
J..I8. I K4:"PC
349. KD ICT
350. DUIC HD
._5 1. VB 4WZA
352. L U._CF
.,5.' , G7AZI'
._54. VE5AAD
._5.'i. IK3ITX
._56. SM4SEF
357. N9CPK
358. VE2JWK
.'59. /'I;7JXS
360. K04VO
J61. JEI GWO
362. J""2DR\I
__63. IK IS LE
__64. JF7QCE

365. IIL'\BUV
._6(•. VE3GLX
367 . N7QXQ
368 , JE6K lR



369. KK6JY ~ I . WA7S:\Y 65. KOOHT 8. KI6G1
370. :\281 ~2. HL5YAW M . KA3:\IL 9 . :\6GC B
371. KK4Xl ~3. DS5WQT 67. ~OIDT 10. K8\1OU
372. 1A3SS B 68. KAlTFU II. YU2E.J U
.lH K8 0 ADI 69. KA4BIJ 12. KE8l\1
37·t 11 ·50156 ISll l 'O [;:\,;TRIES 70. JAH F 13. WD5:\
375. VU2S \ I;'>J t::o,; J)ORSDIE:~T 71. KA3 L:~Q 14. F61FE
376. EA6AA K n. KBSZ\l 15. 5:\OWRE
377. N3111S I. WB2DIN 73. K2EWA 16 . KE2CG
.H S, t'\8\ lOT 2, N4\\' F 74. WA IS 17, BV KW
379. KH2NEK .t NoGCB 75. PH OY 18, CEIYI
3~O. I' Y2DB U 4. K9FD 76. WC0 A 19. W6BCQ
J 8 1. WA2CKI' 5. N"'AFW 77. 0 Z IFNX 20. CE7ZK
J 1I2. WH21'I'N o. N31l 78. KA7EX D 21. KB8DAE
383. JA I ,20762/BV 7. WB IB VQ 79. 0 l\6DI' 22. K2EWB
384. A8 4Z0 8. KA2AOT KO, VE IRJ 23. KIHCQ
385. YCtlE..\l H 9. KI6G1 90. :"6WK 24. KD-tM\l
386. WA8RlB IO.l\7G\tT 9 1. WA3KKO 25. KOOHT
387. NSVW\ l I I. IK8GCS 92 . KB9ABI 26. KAH MJ
388. VE7S Io.: B 12. IK IAPP 'J3. S\ IOB:-; K 27. N7G.\lT
389. Io.: H4BCC Il VE6JO 94 , WAOQIT 28. JA4-TF
390. VE7GSE 14. VE-IACF 95.5Z4 BII 29. 1o.:2E\VA
391 . YC8B W:'>! 15. WB41 96. OA4A~R 30. WAIS
392. Io.: :'o'6 ER 16 , IK I IYU 97. 0 D5ZZ 3 1. 1''.140'.1
393, KD IC1 17, KE2CG 9K. YEJ W 32. 0 N6DP
394, G2Bf O 18, m IZQ/W I 99 , HL5f RG 33. VE I R1
3"15, KB7ROK 19, WB6f NI roo. UB5LRS .l 4 , WA 3KKO
396, YK2EQ 20, KSM UU 101. PS7AB 35. WAOQIT

397.4X4·21 75 2 1. YE6V K 102. KD ICT 36. 5Z4 BH
398. JEI BGL 22. KB61 UA lO.l .DU IC HD 37. HL<; FRG
399, H 2 l C 23. WB5FXT 105. IK31TX 38. JAI·20 762fBY
400 WV2X 24. YU2E.JU 100. VE2JWK 39. VE6AML
401.lL:5EWO 25. IK511U 107. .'\l71XS 40. LU5EWO

402. WA(X'LR 26, KE8UI 108. 1M2PR\f 41. 5W IGC
40). VOl r t, 27. KAIION toe. HUBUV 42. JA 7JI
404 . VF.6A\fL 28. KMSPQ 10. VE3G LX 43. W5R UK
405, WD4REX 29. W6.\lVV I I . KK6J Y +toLU30JZ
400. WAOCLR 30. JARCAQ 12, EA6AA K 45. W0 UIIL

407. VEW1C ,~ 1. KI6WF 13. !'i3IHS 46 . r\4WJV

408 , W,\ IM KS 32. 1t\ 0 SU 14. WAlCKI' 47. VOIUL

409, I H6H IJ .n WD5N IS. VE6AML 48. DUI SAN
41 0 , JE9EMA 34, W2SY lb. WA0CLR 49. K81 HQ

4 11. WK8X 35, WfiBCQ 17. WA I MKS 50. K9UQN
4 12, T l2YLL 36, r Ol FE I R. KI16MOS
413 , KI'4W~ .~7. YE2MFD 19. KP4WN 250 COUNTRIE.~

414 . 10.:[)()MOS .~ 8 WNAFA 20. LUSEWO E:\noRS I-:\IE:'IIT

4 15.10.:1701 39.5:"O WRE 21. 5W IGC
4 16, 1II1IED 40 . KD2wQ 22. JA7JI I . wezmx

41 7. J ~6\IIC 41. VEI ACK B . W5RU Io.: 2.IKSGCS

41 8. BU7FC 42. ~5JUJ 24. LU30JZ 3. WOS;-.;

4 19. DLl E\lO 43.9Q5:"W 25. 0!'i4BC\{ 4 . K8\IDU
420 , KI>4TWP 44. KB8BHE 26. wOL'Hl 5_ KE2CG

42 1. SW IGC 45. IW KW 27. :"4WJV 6. CEIY I

422.JA7J I 46 . KD3CR 28. LUSDSE 7. CE7ZK
423. \\:5RU K 47. N81MZ 2'J. YOIUL K. K2EWB

424. LUJOJZ 48. GOFWG .lO, DU ISAN 9. KD9HT

425. WI)40110 49. N2FPB 3 1, 4X/mWQlJ 10, N7GI\tT

426. 7Li ~lFS .<; U. KEb KT 132, KRIHQ I I. KD.K Q

427. 0N4BCM 51. OZ9BX 133, K9UQN 12. KB8Dt\ E

428. WOCHL 52. )',; lI T 134, WA 7SN Y 13. WA IS

429. N4WIY 5.l. C EI YI 135. HU YAW 14. PY40 Y

4 30. LU5DSE 54 YR0HZL 15_VEI RJ

431. IIS ll'GR 55. J:-\ .lXLY 200 COUNT RIES 16 . 5Z4BH

4J2 .I>UI SA~ 56 , KA9.\IR U t :l\r; UORSE.\II-::"lT 17,1'2BI

4U 4XfG3WQU 57. CE7ZK 18. 1750156

434 , K38SA 58. KB8DAE 1. i'311 19, YF.6A~ll

4.35. CI'SAK 59. K2EWB 2. W8 2D!:" 20- KBSZ\l

4.l6. KSIIIQ 60. ~ 15D 3. K9 FD 21. LU5 EWO

4.31. JA7NUZ 61. KD3CQ 4. IK8GCS 22. JA711

4.38. IIl .5FXP 62. KM OTS 5. :"00AFW 23. W5RUK

43'J. N9PM 6J . WB2VMV 6 . WB IB YQ 24 , WaUHL

440. K<J UQi' 64. KD41\11\-1 7. VE4ACF 25 , K9lJQN

300 COU/"4T HILti 12. VU2SMl'
E/"4[)()RSE.\I I-:~T 13. JA711

14. W5RUK
1. WB2DI~ IS. LU5EWO
2. IK8GCS
3. K2EWB
4. K8MD U .l50 COUNTRIE.S
5. !'i7G.\IT E:"no HS1-::\IE/"01'
6. WA IS
7. I'Y40 Y I. WR2D1N
R. KD3CQ 2 , I'Y4() Y
9 . VEI RJ 3. UIl4WZA

10. UY5XE 4 1A7JI
I I. IK31TX 5. KIHCQ

If you're a No-Code Tech, and you're
having fun operating, tell us about it!
Other No-Code Techs will enjoy read-
ing about your adventures in ham ra-
d io-an d we 'l l pay you fo r your
articles. Yes, lots of nice clear pho-
tos, please.Call Joyce Sawtelle at 800-
274·7373 to get a copy of "How to
Write for 73 Magazine."

Back Issues
of

73 Maga:.ille

Only $5.00 Each!

Call XOO-274-7373

Reprints
of

73 Magazine

Articles
On ly $3.00 Each !

Call 800-274-737.1

Su bscriptions
to

73 1\tagazille

Only $2-1-.97 - I year
5-1-·f, 97 - 2. years
$65.00 - 3 years"

"best buy (54lk off cover price")

Ca ll 800-274-7373

73 Amateur Radio Today · January 1999 35



SubjecVArtlcle

Amplifiers
Power to the People!

1998 ANNUAL INDEX
Description

Tuned inpul net work

Author

W2CQM

IssueIPg.

AUG 14

Antennas
All-Copper 17 Meter X-Beam Inexpensive and easy WA2UGT FEB 21
Amazin' Hall Tree Vertical 10 through 20 meters K5C W MAR 30
Cheap and Portable l oop 20 through 40 meters WV8R MAR 43
Don'l Leave Home Without 1t Ingenious tester for wallet or purse W2UW MAR 64
Five-Band Magnetic loop Antenna Build a loop for QAP K2KSYIHL9BK JAN 18
Gel Active! Nice amp project... W2GOM17 JAN 10
Meel the Marvelous Mcrovert 20-inch vertical for 20 meters? W4DXV JUN 21
Multlbanding the FracVert Hall-wave Wire vertical for 40-10 m N11R SEP 56
The Kelowna Kactus Hom e-Brew Antenna And we mean home-brew! VE7RFB APR 70
Only One Antenna All about multibands W2BLC AUG 21
Out of Sight , Out of Mind Neighbo rhood amity WB4BNU APR 20
Raising the RASER to New Heights A two-element beam for 80 meters W20ZH JUL 10
Saluting the Flag Another twist to the delta loop W4DXV FEB 30
Scroung er's Delight Mtser's magmount NOBLX FEB 77
The Taylor Vee 20m Antenna Anything you dont understand... WASNPQ MAY 28
What's the Scoop on the Lazy Loop? Multiband wire antennas compared WA2UGT SEP 16

ATV, FSTV, SSTV, Video
Gelling High the Ham Way Adventures in ATV rocketry KB9MRB MAR 23
The Digital Port Packet programs and SSTV KB7NO JAN 51
The Digital Port A classy app roach to SSTV KB7N O AUG 74

Circuits
Electronic Bug Emulator Put personality into your CW W4LJD DEC 27
In Search of a Simple Phone Patch But who needs one, anyway? KD60RG JUN 43
Low-Voltage Detector For a number 01uses W6WTU DEC 31
Mega·Mini Micropower Timeout Switch Here's a great excuse to play with SMT N4UAU JUL42
Penny Ptocrrer's Digita l Ammeter Inexpensive, accurate, seaworthy N4UAU MAY 32
Surface Mount SW RF Booster Easy-to-build. plus a high·pass filter Davidson NOV16
The Fun Radio Regenerative detector/receiver W6WTU JUN 17
Tutorial and Tester lor JFETs Big learni ng from a little project W2GOM/7 FEB 16
Wouldn't You Really Rather Drive A BUIC? Basic Universal Interface Circuit K8KWD FEB 10
Wouldn't You Really Rather Drive A BUtC? Part 2: software lor inte rface circuit K8KWD MAR1 7

Colu mns
Ham to Ham Lightning Protect ion-Part 1 NZ9E JAN 76
Ham to Ham Lightning Protection-Part 2 NZ9E FEB 54
Ham to Ham Lightning Protect ion-Part 3 NZ9E MAR 52
Ham to Ham Lightning Pro tection-Part 4 NZ9E APR 60
Ham to Ham Lightning Protect ion-Part 5 NZ9E MAY 62
Ham to Ham Lightning Prolection-Part 6 NZ9E JUN52
Ham to Ham Lightning protection-Part 7 NZ9E JUl 54
Ham to Ham Lightning protect ion-Part 8 NZ9E AUG 54
Ham to Ham Lightn ing Protection-Part 9 NZ9E SEP42
Ham to Ham Home-brewing at its bes t! NZ9E NOV 45
Ham to Ham PrepPen", Autek RF Ana lyst" NZ9E DEC43

Computers and Softw are
Noise Surgery 101 Cure the transmi tter in your PC WA9PYH APR 10
The Digital Port E-ma il challenge KBmO OCT 45

Construction
A Krystal Kludge Book excerpt Xtal Set Society WOI ZC FEB 65
An RF Sensing Ala rm Save your power amp, stages VE2ZAZ MAY 10
Bridge Over Troubled Watters RF impedance bridge NOBL X MAR 67
Build the FoxTTL Foxhunt Transmitter Simple, inexpensive AH2AR/8 NOV 10
Build this Simple CW Identifier You, too, can program EPROMs KA2CWL JUL 15
Don't Leave Home Without It Ingenious tester for wallet or purse W2UW MAR 64
Electronic Construction from A to Z , PI. 3 Everyth ing you wanted to know N1FNNK5FN JAN 22
High Impedance Analog VoltlTest Meter Useful gadget to build W6WTU MAR 26
Home-Brew RF Ammeter for the Shack Another fun project from W4LJD W4LJD JUl29
Home-Brew This Power Cube 1st step-rebuild your old RF Deck W2CQM JUN25
Joy's "loud Enough" Metronome Part 1 W7RXV APR 4Q

Joy's "loud Enough" Metronome Part 2 W7RXV MAY 25
Millen-Dollar Replacement Quick disconnect W2CQM APR 47
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Oul of Sight, Out of Mind Neighborhood amity WB4BNU APR 20
The Ultimate Green Radio Great "beginners' nighr project W7DE SEP1 0
Weattle rWam Goes Public Real-time Wx monitoring interface AG8U MAY 43

Conversions
Mount Up! Celt phone to 2 meters WQ3A JAN28

CW - Code
Build this Simple CW Identi fier You. too, can program EPROMs KA2CWL JUL 15
Electronic Bug Emulator Put personality into your CW W4WD DEC 27

Digital Modes
Carr's Comer Internet: tis meaning to ham radio K41PV MAR 50
The Digital Port Packet programs and SSTV KB7NO JAN51
The Digital Port HF modem for $15 KB7NO FEB 61
The Digital Port Freebies in ham radio : PCFlexnet KB7NO MAR 59
The Digital Port PCFlexNel; BayCom KB7NO MAY 60
The Digital Port SSTV-Kenwood VC-HI KB7NO DEC 45

OX
73's OX Dynasty Award Awards t lst Staff JAN 36
OX Dynasty Countries Lisl 1998 Countries List Staff JAN 38

Editor ials
Never Say Die Virus Allack!, Heritage W2NSD/1 JAN 4
Never Say Die Alarmist, Global Warming? W2NSD/1 FEB4
Never Say Die Super Gardening W2NSDI1 MAR 4
Never Say Die Depression. Political Spending W2NSD/1 APR 4
Never Say Die New l icenses. Morse Requiem W2NSO/l MAY 4
Never Say Die Mea CUlpa , l icense Numbers. Rumor W2NSD/ l JUN 4
Never Say Die Rx Laughter, Staples vs. Paper Clips W2NSD/1 JUL 4
Never Say Die Barry, Peoria in s ect.. Catastrophe W2NSD/1 AUG4
Never Say Die Anniversary, Smatter Magazine W2NSD/1 SEP 4
Never Say Die Nothing To Say, Motivation W2NSD/1 OCT 4
Never Sa y Die Improve Your Memory, Spirit Memories W2NSD/1 DEC 4
Never Say Die Incentive Licensing, Code Preservation W2NSD/1 NOV4

Education
Get Kids Involved-and Keep 'Em That Way! l essons from the "22 Crew" WB2JKJ JUN 46
Hams With Class Mayor's proclamation lor hams WB2MG P JAN 53
Hams With Class Raising student expectations WB2MGP FEB 51
Hams With Class Demos by kids WB2MGP MAR 77
Hams With Class A lesson of Titanic proportions WB2MGP APR 58
Hams With Class NASA activities WB2MGP MAY 53
Hams With Class Ham radio Salute to Gershwin WB2MGP JUN 60
Hams With Class NASA resources WB2MGP JUl57
Hams With Class Teachers' Workshop at Dayton WB2MGP AUG 77
Hams With Class The Dayton Youth Forum WB2MGP SEP 45
Hams With Class School Demos- A great experience! WB2MGP OCT 39
Hams With Class Plug with passion WB2MGP NQV44

Emergency Preparat ions
On the Go Plan to plan KE8YN/4 JAN 56
On the Go Emergency communications KE8YN/4 MAY 57
On the Go Field Day, Disaster Dritls KE8YN/4 JUN 56
On the Go Florida wildfires KE8YN/4 NOV51
Preparing for the Big One Don't get caught short .., XF11KB6ASH FEB 24

General Interest
1997 Annual Index Check it out! Stafl JAN 41
1997 Never Say Die Index Volume I - Itt W2N$D/1 FEB 83
A Hamlest Every Day The lun never stops? W2BLC JUN 40
And the (zero) Beat Goes On... The Fessenden Fenomenon VE3MJF NOV29
Carr's Comer US Air Force QSO Party K41PV JUN 50
Carr's Corner Radio way-backs , CW K41PV JUl 74
G'Day. OM! RV tour: Australia , New Zealand N5MFG OCT 30
George's XE-Ient Adventure Mexico, Part 1 WB2AQC NOV 34
George's XE·lent Adventure Mexico , Part 2 WB2AQC DEC 32
Ham to Ham Lightning protection, Part 1 NZ9E JAN76
Ham to Ham Lightning protection, Part 2 NZ9E FEB 54
Ham 10 Ham Lightning protection , Part 3 NZ9E MAR 52
Ham to Ham Lightning protection, Part 4 NZ9E APR 60
Ham to Ham l ightning protection, Part 5 NZ9E MAY 62
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Ham to Ham Lightning protection, Part 6 NZ9E JUN 52

Ham to Ham Lightning protection, Part 7 NZ9E JUL 54

Ham to Ham Lightning protection. Part 8 NZ9E AUG 54

Ham to Ham Lightning protection, Part 9 NZ9E SEP 42

Homing In Italian Connection (Guglielmo Marconi) KOOV SEP51
How About A Kinky. lnteresting-Sexy-Sexy? A trip down phonetics lane GOJOE APR 66

How Safe Is Your Mobile? Assuming you want to know... W6YBT MAY 46

Marsha and Me Making friends via hamming WF6P JAN 64
No-Honestlyl I'm Not a Pirate! British Novice 2E1DPG JAN 70
On the Go OOPS!~ver ... KE8YN/4 JUL 62
On the Go We provide services, save the bands KE8YN/4 AUG 60
On the Go Satellite disruptions and Y2K KE8YN/4 SEP53
Out of Sight. Out 01Mind Getting along with the neighbors WB4BNU MAR 80
Probing Auto Electronics Hams can be good neighbors W6WTU DEC 10
Publish or Perish Club newsreners (Reprint) N1BLH JAN 66
Roamin' Romania Part 1: 'nmrscara... WB2AQC JUN 67
Roamin' Romania Part 2: Amateurs of the Jiu Valley WB2AQC JUL 65
Take the Jekyll and Hyde Test Which shack is yours? W2CQM JUL34
Techno-Trouble lor Know-it-Ails 50 questions WB2WIKl6 APR 28
Techno-Trouble II Another 50 questions WB2WIKl6 JUN 29
The toea! Log Computer-styl e card file W6BNB OCT 21
The Pertect Field Day Did everybody have fun? N8lDA OCT 54
The Shelby Hamlest Shelby'S a tst year KA4J JUL 64
Tips from a QSL Guru Here's how to make your card count W6BNB JUN 64
Vintage Values Heading for a hamlest? W2BLC JUL 25

Ham Radio Fun Section
A Krystal Kludge A book excerpt from The Xtal Society WOIZC FEB 65
Adventures in Regulation How to use a fixed voltage regulator W6WTU APR 64
Bridge Over Troubled Watters Why buy what you can build? NOBLX MAR 67
Determining Antenna Feedpolnt Impedance Even you can learn from this tutorial W5WTU AUG 54
Don't Leave Home Without It Ingenious tester for wallet or purse W2UW MAR 64
Home-Brewing Italian-Style ! A two-element phased beam for ARDF IK8VWA MAY 64
How About A Kinky-Interesting-Sexy-Sexy? Down phonetics lane GOJOE APR 67
In Search 01a Simple Capacitor Tester A midsummer nighfs dream project KD60RG
l etter from Down East One ham won't clam up W3UWH FEB 64
Marsha and Me Making friends via hamming WF6P JAN 64
No--Honestly! I'm Not a Pirate! A tale of travaillrom a British Novice 2ElDPG JAN 70
Roamin' Romania Part 1: Timisoara... WB2AQC JUN 67
Roamin' Romania Part 2: Amateurs of the Jiu Valley WB2AQC JUL65
Scrounger's Delight The Minnesota miser's magmount NOBl X FEB 77
The Shelby Hamfest The weekend befo re Labor Day KA4J JUL64
Tips from a QSL Guru How to make your card count W6BNB JUN 64
Ya Gatta Shop Around Do your homework, get the best deal K5LAD MAY 66

Mobile
On the Go Mobile antennas KE8YN/5 MAR 58
On the Go Kenwood T$ -1 3OS KE8YN/4 OCT 43
On the Go Up, up, and away KE8YN/4 DEC 47
Trvckez-Vous Man Boar? Ham friends rescue the Voyageur N4UAU MARlO

Modif ications
A Silk Purse... Upgrades lor Heathkit SB- l04 Xcvr K9ARF AUG 10
Modifying Your Ramsey xcvr Kit ...the ultimate ham experience NOBLX APR 18
Tear Apart Your Tube Supply Drake AC4 modifications W82CQM FEB 33
Upgrading the 209 (MFJ anI. analyzer) Add a resistance meter KG5CM JAN 15

New Products (by manufacturer)
Alinco DJ·S46 HT Staff JUN 72
Allison Technology Corp. O·SCope 11 oscilloscope module Staff JUl72
Alphalab. Inc. Micro Alert alarm Staff AUG 72
ARRL 1998 ARRL Handbook Staff MAR 79
ARRl 1999 ARRL Handbook Staff NOV48
ARRl Radio Frequency Interlerence... Staff SEP48
ARRL Radio Ama teur 's Sat. Handbook K2UBC MAY 72
ARRl RF Exposure and You Staff JUL 72
Buckmaster Copy this and pass™ audio CDs Staff DEC48
CCTV Corp. BC·450 and BC-935C Ball Cameras Staft APR 72
Comm. Spec. ANI-1 10 Encoder Staft FEB 72
Contact East 1998 General Catalog Staft MAY 72
Cushcralt TechExpress online tech help Staff OCT 48
Cutting Edge Enterprises PowerPort PowerSafe Staff APR 72
Cutting Edge Enterprises PowerPort RF·35 Staff FEB 72
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Environmental Technology. Inc. ACD-1 ' ACD·2 Passive Dehydrators Staff JUl72
Grove Enterprises SP-200B Sound Enhancer Staff JAN 72
Hall Bros. Manulacluring Decoder Coin Stall FEB 72
Hamco Hidden Antennas catalog Sta ff DEC 48
Hammond T304 exciter, A304 receiver Sta ff SEP 48
Hamtrontcs 40 page catalog Sta ff APA 72
Intuitive Circuits DTM F-8 decoder board Stall JUL 72
Janus Computer Services Little Little Book About Yaesu VX-1R McCUlly AUG 72
Jensen Tools Free catalog Siaff JAN 72
Jensen Tools HotRod Safety Screwdriver Staff MAR 79
Jensen Tools Crescen~ insulated nutdnvers Staff AUG 72
xenncrecs:Creative Services Software PacTerm 98 for me Kantronics TNC Staff SEP 48
Kenwood RadCam Staff NOV 48
Kenwood TK-290 and TK·390 transceivers Staff OCT 48
Kepro Circuit Systems Kepro BTE-302 glass bead etcher Siaff NOV 48
lakeview Company, Inc. Tri-Magnetic Mount (Cal. #375) Stall NOV 48
larsen Electronics YA3220 line of Vagi directional ants. Staff AUG 72
llH Technology Publishing Simple, Low-Cost Electronic Projects Blechman OCT 48
MAXAAD FME Universal Connectors Staff JUl86
MCM Electronics New cata log Staff FEB 72
MFJ MFJ-118 Jumbo l CDTM Staff FEB 72
MFJ MFJ-270 Guardian AngellM Staff NOV48
MFJ MFJ-292 Featherweighl Earphone Sta ff JAN 72
MFJ MFJ-295Y Mlni-SpeakerMic '" Staff JUl72
MFJ MFJ-310 HT window mount clip wfBNC Staff JUl86
MFJ MFJ-414 Morse Code Tutor Staff SEP 48
MFJ MFJ-641 AapidBatteryTM Charger Staff APR 72
MFJ MFJ -1736 Six-meter J-poIe ant. Staff AUG 72
MFJ MFJ-1 7623 EI 6m Vagi Staff DEC48
MFJ MFJ -288 1; MFJ-288K Stall MAY 72
MFJ Mlghtylite™ Switching Powe r Supply Staff JUN 72
MFJ Publi shing Morse Code: Breaking the Barrier NlIRZ MAR 79
Milestone Technologies Electrolnsl rument Key-B Paddle Kever Statl JUN 72
Milestone Technologies Tokyo Hi-Mound Morse equipment Emm MAY 72
Mirage B-24-G Docking Booster Sta ff JUN 72
Mirage B-51o-G a-meter amplifier Staff OCT 48
Morse Express G4ZPY keys and paddles Staff DEC 48
Novarecn Instruments. roc. 2950AAI01, 102, 103 Freq. Standard Staff JUl86
Old west Graphics Banners Staff JUN 72
AF Connectors AFN·1001 .5 N Male Universal Plug Staff JUl86
Pelican Products Alignliten,o zenon beam Itashlight Statl AUG 72
Pho!ograFix Ham Radio: Simplified Cornwell OCT 48
A.l. Drake Company RBB Staff JAN 72
Sony ICF·SCIPC Scanner Staff MAY 72
svenene Electron Devices. Inc. 1998 Audio Tube Catalog Staff DEC 48
TAB Books Home Video Yoder NOV 48
The Radio Works Catalog 981 Staff JUl86
TIE, Inc. Model 305·1270M·8OM 5-Pole Filter Staff JAN 72
Universal Radio, Inc. Discover DXing ' Zondlo MAY 72
Vectrooics More man 30 kits Staff OCT 48
Wm. M. Nye Company Model 330C Key Staff OCT 48
Xuron Corporation l X Series Micro-Shear<Jl Staff DEC 48

Packet
The Digital Port Packet programs and SSTV KB7NO JAN 51
The Digital Port HF modem for $15 KB7NO FEB 61
The Digital Port Freebies in ham radio KB7NO MAA59
The Digital Port Serial modem, scurccarc. TNC? KB7NO APR 53
The Digital Port t 200b packet modem kit KB7NO JUl52

Power Su pplies
Pentium-Style Positive and Negative PS New technology is great... N4UAU JUN 10
The Evolution of Power Supp lies Part 1: Dynamotors and vibrators W6WTU NOV t 3

ORP
Announcing the QAPeanut Compact QAP transmatch N5GZH DEC 14
Five-Band Magnetic l oop Antenna Build a loop for QRP K2KSYIHl9BK JAN 18
ORP Heathkit HW-8 WB8VGE JAN 50
ORP VFO WB8VGE FEB 57
ORP HW-8 mod ifications WB8VGE MAR57
ORP High-eurrent sealed battery charger WB8VGE APR 75
ORP QRP rigs WBBVGE MAY 58
ORP A QAP Field Day WBBVGE JUN63
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ORP Tne basics WBaVGE JUl58
ORP New equipment WB8VGE AUG 61
ORP NorCal's 38 special WBBVGE SEP 54
ORP Norcers 38 special-a closer look WBaVGE OCT 44
ORP Revenge 01the oscilla tor from hell! WBBVGE NOV 52

Rad io Direc tion Finding , Fox Hunts
Build Ihe FoxTTl Foxbunt Transmitter Simple. inexpensive AH2AR/8 NOV 10
Homing In Field Day KOOV NOV 47
Homing In Friendsh ip and fOJ(hunting KOOV JAN 62
Homing In Ca nadian capers KOOV FEB 58
Homing In Build tough toe-boxes KOOV MAR61
Homing In Build the Montreal Fox Controller KOOV APR n
Homing In Build an offset attenuator KOOV MAY 76
Homing In ARDF is 0" and running KOOV JUN 75
Homing In Receiver hunt ing KOOV JUL 60
Homing In Track ing owls. cranes , and foxes KOOV AUG 58
Homing In Italian Connecti on (Gug lielmo Marconi ) KOOV SEP 51

Repeaters
On the Go Steve Nowak KE8YN /4 APR 58

Reprints
Publish or Peri sh Club newslett ers N 1BlH JAN 66

Reviews (by manufacturer)
Advance Design labs CodeKey KB1UM FEB 68
Alinco A Real Handlul-DJ-C5 transceiver VE3EGA DEC 24
C&S Engineering SatTrack: Automatic Ant. Tracking KAOSNL JAN 32
Comm Spec Mode11D-6 Morse Station IDer K4CHE MAR 46
Drake TR Se ries Some of tne best vintage equip. W2 BLC DEC 52
Embedded Research Just the TICK Kit K4CHE OCT 33
GMSK Data Products High-Speed Packet Modem G3LDI MAY 40
Hamnooics CC432-5 Receive Convener Kil WB9R RT APR 37
Hamlronics R301 Synthesized VHF Receiver WB9RRT NOV 26
Kachina 505DSP HF transceiver N1 VXW AUG 27
MFJ MFJ-2 14 linear Amp. Saver NZ9E OCT 18
MFJ MFJ·224 2m FM Analyzer NOBLX MAR 36
NHRC Repealer Controllers Build the NHAC-4 linking Aptr. cntnr. N1KDO SEP 26
Paddtette Company Paddlette Micro x ever WB8VGE FEB 37
Pasokcn 3 .1 SSTV System KB1UM JUL 31
Ten-Tec 1210 T·Kit W9NU P FEB 39
Vellem an Electronics K2659 Morse Decoder Kit N1FN DEC 29
Whi terook Model MK·88 Pocket Electron ic «eyer AD1B AUG42
Yaesu VX·1A Micro Dual-band HT KB1 UM JUN 32

Reviews (by produ ct )
3.1 SSTV System Pasokon KB 1UM JUl31
12tO T·Kil Ten-Tec W9NUP FEB 39
AX384 & AX576 High Speed Packet Modems GMSK Data Products G3lDl MAY 40
CC432 -5 Receive Convener Kit Hamtronrcs WB9RRT APR 37
CodeKey Advance Design labs KB1 UM FEB 68
Computer Controlled HF Transceiver Kachina N1YXW AUG 27
DJ-C5 Transceiver Al inco V E3EGA DEC 24
ID-8 Morse Station IDer CommSpec K4CHE MAR46
K2659 Morse Decoder Kit Velleman-8eeing Drts and Dahs N1FN DEC 29
MFJ-214 linear Amp. saver MFJ NZ9E OCT 18
MFJ·224 2m FM Analyzer MFJ NOBlX MAA 36
MK·88 Pocket Electronic Keyer Whiterook AD1B AU G 42
NH RC-4 linking Rptr Cntrlr. NHRC Repeater Controllers N1 KDO SEP 28
Paenene Micro Keyer Paddlette Compan y WB8VGE FEB 37
SatTrack System C&S Eng ineering KAO SNl JAN 32
TiCK Kit Embedded Research K4CHE OCT 33
TA Series Vint age Equ ipment Drake W2BLC DEC 52
VX -1A Micro Dual-band HT Yaesu KB 1UM JUN 32

RTTY
RTTY Loop l etter lime WA3AJR JAN 75
RTTY Loop AEA WA3AJA FEB 71
ATTY Loop Klingenluss's CD WA3AJR MAA 74
ATTY Loop Kl ingenluss 1998 Rad io Station Guide WA3AJR APR 74
RTTY l oop Teleprinter ribbons WA3AJR MAY 78
RTTY l oop letters WA3AJR JUN 57
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ATTY Loop 22nd year Anniversary WA3AJA JUL63
ATTY Loop Letters from readers WA3AJA AUG 63
RTTY Loop Eimers Web site WA3AJR SEP 55

Satel lite Operation, EME, Space
Hamsats Space symposium W5ACM JAN 54
Hamsats Soviet space W5ACM FEB 52
Hamsats Are radio nets dead? W5ACM MAY 71
Hamsats Salellite Experimenter's Handbook W5ACM JUN 58
Hamsats European Space Agency, Arianespace W5ACM AUG 56
Hamsats Ariane 503 and Phase 3D W5ACM SEP98
Hamsats TMSAT·f, Gurwin-II Techsat W5ACM OCT 40
Hamsats SEDSAT-t ,ARISS W5ACM DEC 45

Test Equipment
Already Have an Oscilloscope? A cheaper add-en capacitor lester N4MCZ NOV5?
An FET Probe to MMIC Relatively new tech for your test bench W6WTU AUG 48
Bridge Over Troubled Watters AF impedance bridge NOBLX MAR 67
Don't Leave Home Without It Ingenious tester for wallet or purse W2UW MAR 64
High Impedance Analog VoltfTest Meter Useful gadget to build W6WTU MAR 26
In Search of a Simple Capacitor Tester Construction project KD60 RG AUG68
Penny Pincher's Digital Ammeter Inexpensive, accurate, seaworthy N4UAU MAY 32
The zenerweter Test set for zener and other diodes KA4J MAR 39
VHFIUHF Signal Source Another piece of test equipment W6WTU NOV21

Tutorial
Adventures in Regulation How to use a fixed voltage regulator W6WTU APR 64
A Pleasant Visit 10 the DDS Direct Digital Synthesis W6WTU MAY 15
Ask Kaboom Sound ' KB 1UM JAN 58
Ask Kaboom I'm bored! KB1UM FEB 50
Ask Kaboom New modes: Packet voice KB 1UM MAR 55
Ask Kaboom Trends KB1UM APR 52
Carr's Comer Randomness; SESCOM Lab-x K41PV JAN 79
Carr's Comer More on Magnetometers K41PV FEB 74
Carr's Comer Internet: Its meaning to ham radio K41PV MAR 50
Carr's Comer Receiving loops & loop preamps K41PV APR 55
Carr's Comer Receiving loops... Part 2 K41PV MAY 54
Carr's Comer SETI League , Hospital Operations K41PV AUG52
Carr's Comer Receiver accessories K41PV NOV 54
Carr's Comer Hybrid couplers K41PV DEC 42
Cool JtI Keep your transiters cooler W2GOMf7 AUG 24
Delermining Ant. Feedpoint Impedance Theory, finding element impedance W6WTU AUG 64
Electronic Construction from A to Z, Pt. 3 Everything you wanted to know N1FNNK5FN JAN 22
Electronic Construction from A to Z, PI. 4 Conclusion : You can be Mr. Fix-It! N1 FNN K5FN FEB 44
FM Revisited Modutation W6WTU JUL 21
tntro 10 Supemets Part 1: History and overview W6WTU AUG 38
tntrc to Superhets Part 2: From oscillators to detectors W6WTU SEP 22
tntro to Superhets Part 3: Accessories and conclusion W6WTU OCT 26
Keys to Better Operating Much of it is common sense W6BNB DEC 17
Meeling Your Match Understanding matching networks W2GOM/7 OCT 47
The Dig ital Port Modems KB7NO SEP39
The Ins and Outs of Surface-Mount Everything you need to know... Davidson OCT 10
Secrets of Deviant Behavior Measuring FM deviation W6WTU AUG 18
Sens i1ivity Training Increasing receive r sensitivity W2GOM17 MAY 19

Updates
Beeper Short Circuit Detective DEC 1997 Ham 10 Ham MAR 84
Automatic Morse StatiOfl IDer MAR 1998 K4CHE APR 87
Limited Space Antenna DEC 1997 K2KSY/HL9BK JU L 87
SatTrack JAN 1998 KAOSNl MAR B4

VHFNHF
Above & Beyond Frequency counters; accuracy WB61GP JAN 60
Above & Beyond Freq. reference oscillator stability WB6tGP FEB 63
Above & Beyond Filters for ham microwave bands WB61GP MAR 74
Above & Beyond Oscilla tor considerat ions/1296 MHz WB61GP APR 50
Above & Beyond Surplus 1152 MHz synthesizer WB61GP MAY 50
Above & Beyond Bits and pieces for microwave &VHF WB61GP JUN 61
Above & Beyond Making antenna measurements WB61GP JUL 50
Above & Beyond Test equipment. junkyard acquisitions WB61GP AUG 50
Above &Beyond How 10 repa ir old beam antennas WB6IGP SEP36
Above &Beyond VHF to microwave preamplif iers WB6IGP NOV 42
Above & Beyond HP power meters/thermistor mounts WB61GP DEC 39
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SPEC/RL EIJENTS

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 April '99 issue, we should receive it by January 31 . Provide
a clear, concise summary of the essential details about your
Special Event.

ALBUQUE RQUE , NM Th e
A lb uquerque W in te r Tailgate
Swapfest will be held Sat., Jan.
30th , 8 a .m .- 2 p .m .• (w eather
permitting) at the Del Norte High
School parking 101, at the corners
of Montgomery and San Mateo
Blvds. Adm ission is free. For more
info please contac t Tom Ellis
K5 TEE, 9 12 Lomas Ct. NE,
Albuquerque NM 87112·5515. E­
ma il [K5 TEE@QSL.NETJ. Tel.
(505) 291-8 122.

VILLA PARK, IL The Wheaton
Community Radio Amateurs will

host their 32nd Mid-Winter Hemtest
at the Odeum Exposition Center,
8 a.m.-2 p.m. Th e Hamfest and
Electronic Flea Market will include
commercial booths in the North
Ha ll. Reserved flea market tables
in the South Hall and Mezzanine,
computers and software. acres of
parking , and VE exams on site.
Gordon West wiDpresent aseminar.
Tickets $6 in advance (with four
prize stubs). or sa at the door. Mail
advance ticket payments by Jan.
8th to be sure you will be in the
prize barrel. Make checks payable
to WCRA. Send with a business
size SASE 10 WCRA P.O. Box
OSLoWheaton IL 60 189. Tel/FAX
(630) 665-7757. Free bus service
from remote parking; see the map
on the Web s ite a t [ www.
w9ccu.orgJ.

24th . at the Ohio National Guard
Armory, 2800 North Wooster Ave.,
Dover OH. Exit Interstate 77 at exil
it87 (StrasburgH um right at the
exit stop sign. heading south on
County Road 74 to the first traffic
light. Continue through the traffic
light intersect ion. The armory is on

the right. Admission, $2 donation
at the door. Tables $8 each. Open
6 a.m. for setup, 8 a.m.-12 noon
for the pub lic. Food available on
si te and at th e res taurant next
door. which opens at 7 a.m. For
additional info and to reserve
tab les , contact Howa rd Blind
KD8KF, 6288 Echo Lake Rd.,
N.E" New Philadelphia OH 44663.
Tel. (330)364-5258. Talk-ir'Vcheck·
in on 146.730(-).

NO. CHARLESTON, SC The 26th
Annual and Original Charleston
Hamrest and Computer Show will
be held Feb. 6th at the Stall High

FEB 6

JAN30

DOVER, OH Th e Tusco AR C
Hamfest will be he ld Sun., Jan .

J AN 24

RICH MO ND, VA The Richmond
Amateu r Telecommun icat ion s
Society (RATS) will ho ld "Frostfes l
99" a t th e Showctace-aucu.
Mechanicsville Tpke. 1·95 exit 75
to 1-64 Easl, then exit 192 (Rt. 360
East), go 1/2 mi. on left. Hours
8:30 a .m.-3:30 p.m. with indoor
dea lers , flea market , forum s.
Handicapped accessible. Admis­
son 56. Write to P.O. Box 14828,
Richmond VA 23221 -0828. For
genera l info call (804) 739-2269,
ext. FEST. The Web site is at
[http://frostfest.rats.net}. Talk-in on
146.88.

YON KERS, NY The Metro 70 ern
Network w ill present another
G iant Electronic Flea Marke t at
Lincoln High School, Kneeland
Ave., Yonkers NY, 9 a.m.-3 p.m..
ra in or shine. No tailgating . Indoor
Ilea market only. Vendors: $19 1st
table, $1 5 each additional table.
All tabl es 30· x 5'. or bring your
own tables at $14 for a 6'·0· space.
At the door. 525 each tab le, $20
for a 6'-0' space. Full payment is
due with registration . The Giant
Electronic Flea Market will also be
held on May 2nd and Sept. 26 th,
so there is a speci al offe r for
vendors who wan t to register for
all three events: $16 1st table. $13
each additional table. All 6'·0·
spaces $13 each. Full payment for
aUthree events is due with regis­
lration. No paid reservations for
space will be held past 9 a.m. No
refunds given IXlIeSS prior notifica­
t ion of cance llation has bee n
received 72 hours in advance of
each event. Donation $6, kids
under 12 adm itted free . Table
setups at 7 a.m. For registration,
call Otto Supliski WB2SLO, (9 14)
969-1053. Mail paid reservations
to MetrO 70 em Network . 53
Hayward 51. , Yonkers NY 10704.
We will return a rece ipt showing
the amount paid and the table o r
space location rese rved . Show
receipt at the door lor entry. Talk·
in on 440.425 MHz PL 156.7;
223.760 MHz PL 67.0; 146.910
MHz: and 443.350 MHz PL 156.7.

reserva tions for tables must be
rece ived w ith a ch ec k . No
reservations by phone . Talk-in on
146.64(-), the DART rptr. For in fo
about the swap, tickets. or table
reservations. ma il to HPARC. P.O.
Box 368, Hazel Park MI48030.

JAN 17

JAN 16

ST. JOSEPH, MO The Missouri
Valley ARC and Ray-Clay ARC
wi ll ho ld the ir 9th annual
Northwe st Missou ri Winter
Hamlest 8 a .m.-3 p .m . at the
Ramada Inn. 1-29 and Frederick
Av e . (EXi t 47 on 1-29) , in St.
Joseph MO. The re will be special
roo m ra tes for hamfest par­
t ic ip ants . V E exams , majo r
e xhibitors and f lea market all
indoors. Free parking. Advance
tickets $2 each or 3 for $5; at the
door $3 each o r 2 for $5. Pre­
registrat ion requests received
after Jan. 5, 1999. will be held at
the door. Dealers: Swap tables
$10 each for the first two tables .
Commercial exhibitors welcome.
Write for deta il s : North west
Miss ouri Winter Ha mlest, c/o
Gaylen Pearson WBClW, P.O. Box
1533, St. Joseph MO 64502. or E­
mail [WBOW@IBM Netj.

HAMMOND, LA The Southeast
Louisiana ARC, Inc., wi ll present
the 191h annual SELARC Ham­
mon d Harnfes t a t unlverstty
Center on Un ive rsity Drive. Easy
access via 1·12, 1·55, US 51, or
US 190 . Free admissio n, free
park in g . VE exam s ; MARS ,
QCWA. ARES forums. To request
more info . write to Southeast
Louisiana Amateur Radio Club,
Inc., P.D. Box 1324, Hammond LA
70404.

$44; 3-4 persons, $51, continental
breakfast.

JAN 9

J AN 10

SOU TH BEND, IN The 22nd
Annual South Bend Harnfest &
Computer Expo wi ll be held at Ihe
Century Center. located at US 33
N . and Jeffe rson Blvd . Th e
Michiana Valley Hamfesl Assn. will
host th is event 8 a.m .-3 p .m .
There will be a large flea market
with setup at 6 a.m. on Sunday. 5·
foot round tab les are $5 ea.•8-foot
rectangular tables are $15 each .
8-foot rectangular wall tables are
$20 each. Electric power $26.25;
please sta le whether you wan t it
or not. Advanced tickets $4 ea. For
inlo or ordering . please send a
business size SASE to Michiana
Valley Hamfest Associa tion ,
21970 Kern Road. South Bend
IN 466 14, or contac t Denny
KA9WNR. M-F 7 p.m.- 10 p.m.
EST at (2 19) 291-0252. Talk-in on
145.290(·). Several motelvhctere
have offered discount rates for
Sal. Jan. 9th: ask for "South Bend
Hamfest di scount rate ." Make
reservations early, discount rates
expire Dec . 20th . Ho liday Inn
Downtown. (2 19) 232 ·3941 , 1-4
persons, $79. pool. Marriott Hotel, HAZEL PARK, MI The Hazel Park
1-800-328-7349 , 1-4 persons , ARC will hold its 33rd Ann ua l
$64. pool. Super 8 Motet, (219) Swap & Shop on Jan. 17, 1999.
272-9000. 1-2 persons. $51; 3-4 at the Hazel Park High School,
persons. $65 (7267); continental 23400 Hughes St. , Hazel Park MI.
breakfast. Days Inn, (219) 277- The pubnc is welcome 8 a .rn.-2
0 510 , 1-4 persons . $42 ; con- p.m. General admission is $5 in
ueenta! breakfast (29889) . Best advanc e o r at the doo r. Plenty
Inn, (219) 277-7700 , 1-2 persons, of free parking . Table s $14 ;
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LOVELAND, CO The Northern
Colorado AR C will ho st th eir
Winter Superfest 9 a.m.-3 p.m. at
the Larimer County Fairgrounds,
700 Rail road Ave . VE exams,
commercial exhibits . compute r
and radio good ies . and more .
Reserve tables f rom Jeanene
Gage NOYHY (970) 351 ·7327.
General info (970) 352-5304. Talk­
in on 145. 1 15 (- 100 Hz), o r
146.85(-).



Your Input Welcome Here
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HRM TO HRM

Dave Miller NZ9E
7462 Lawler Avenu e
Niles IL 60714-3108
E-mail: [dmiller1 4@juno.comj

I t's the January Issue again
already. so Sue (KA9UCK ) and I
would like to rake this opportu­

nity 10 once again wish evel)'onc

a H appy New Year.

I would also like to encour­

age readers 10 keep sending in
their ti ps. ideas, suggestions and

short cuts for a bigger and better
" H am To H am" col um n next

year. JU<,I send your ideas to the
address (postal or E-mai l) shown

above. and there's a good chance

you'll see them in p rint in the
comi ng year.

Keeping a cool watch

What's perh aps the easiest
w ay 10 dest roy a n ex pe nsive
modem computer microproces­
sor chip'! Heat! Today's computer
m icroprocessors are compact.
fast and reasonably robust . hUI
they need to he: kepi cool to do
all that they' re called upon to do

quickly . M ost desktop computer

m icroprocessors arc fi n ed wi th

a husky heat sink and a 12 VDC
cool ing fan to help maintain a
safe case operating tem perature

fo r the devi ce-hut lack ing
forced cooli ng. a high-speed pro­

cessor can destroy itself pretty
quickl y v ia thermal runaw ay.
But how would you even know

if your processor's case tem ­
perature was too high? Perhaps.
not unt i l it w as too laic !

One day. the sleeve-heari ng
f an on my Penti um - m icropro­

cesso r ga ve ou t w i thout m y
knowledge. Fortunately, I noticed
that the computer was behavi ng
oddly before the microprocessor
was damaged. but I was luck y !

After that incident, I installed a
ball-hearing fan for the proces­
sur (which wi ll hope full y pro­
vide longer l i fe, as we ll as a

processor heat sink temperature

ind ic ato r in t he for m o f an

inexpensive indoor/outdoor au­

romorive digi tal thermometer.
I wa nted a thermometer that

wou ld neat ly lit on a standard
l -Jzx-inch by 5~3/4- i l1ch com­
puter single-bay hlank panel.

and I found what appeared to he
the per fect one at my local au ­
tomotive supply store-c-i t mea­
sures about I -IIR inches by 4-1/2
i nch es. It wa s made for usc in­
side an auto or van. and came
wi th an " outdoo r" temperatu re

probe coupled by about 10 feet
of small two-conductor w i re. I
used this probe as lily processor 's

temperature sensor. tr i m m ing
t he I O-foot interconn ec tin g
cable dow n to just what I needed

10 reach from the com puter 's
empty front -pane l hay to the
processor's bea t sink; 1 also in­

stalled a small two-pin in-line

Cultural Center. The $10 tailgate
lee includes admission. VE exams
begin at 8 a.m. sharp. Walk-ins
permitted. For more inlo, call Jim
Parsons WA4LTO at (703) 392­
0 150, or E-ma il [k3mt @erols.
com]. The Web site is at [M p:!/
www.erols.com!k3mt/VWs].

J AN 26-27

SP ECIAL EVENT
STATIONS

FEB 13- 14

ALEXANDRIA, VA The Mount
Vernon ARC wi ll operate K4US
16:00Z-2 1:00Z Feb . 13- 14 to
commemorate George Wash ing­
ton's Birthday. Transmission will
take place from MI. Vernon (VA).
Frequencies include 7.240 MHz,
14.240 MHz sideband and 10.110
MHz or 18.080 MHz CWoFor an
8-112' x 11 " cert ifica te, send a SL
and SASE to M VARC. P.D. 80x
7234, Alexandria VA 22307. flI

ST. LOUIS, MO All Amateur
Radio c rubs 01SI. Louis (MO) will
sponsor Special Event Station
WOK during the papal visit of
Pope John Paul II, Jan . 26-27,
1999. Operations Irom the Mon­
santo Amateur Radio Assn. shack
will be an 10-80 meters , 24 hours
per day. QSL with #10 SASE via
Rev. Mike Dieckmann KAOIAR, 703
ThirdSt., Hillsboro MO63050USA.

FEB 28

Hamtetr & Computer/E lectronic
Swepmeet. Sat., Feb. 20th , at the
Polk County Fairgrounds in Rick­
reall. Doors open at 9 a.m. Pre­
registrations postmarked by Feb.
5th will receive an extra door prize
t icket w ith each regis tration .
Aegislratiorls received 00 or atter
Feb. 141h will be held for pickup at
the door. Participants 13 years of
age or older must be registered
to enter the hamfair. For pre­
registration , contact Evan Bur­
roughs N71FJ at (503) 585-5924
(be fo re 8 p.m.), or E- ma il to
[n7if]@teleport.com]. Swap table
setup will be Fri. night. 6 p.m.-9
p .m. and Sat. morning at 7 a.m.
S e lf-co nta ined RV spac es
available. Features include: swap
tables , com merc ia l dealers :
meetings-ARRL, ARES/RACES,
and others as announced. No VE
testing is planned. For more info
contact tne Web site at [http://
sra.goldcom.com/srallyer.htm].
Talk-in onthe 146.86 rptr.

ANNANDALE, VA The Vienna
Wireless Society will conduct its
23rd Winteriest on Sun. Feb. 28th ,
1999, at the Annanda le (VA)
campus of the Northern Virginia
Community College, in the gym­
na s ium of th e Erns t Cultu ra l
Center. Admission $5, XYL free.
Tailgating starts at 6 a.m. in the
parking lot south o f the Ernst
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Turn righ t at the next traff ic light ,
remaining on PA-441 . Turn at the
stop sign. The Fire Hall is 0.2 mi.
on the right. There will be signs
from 1-283. General admission at
8 a.m.. $2; sweethearts , XYLs,
and harmonics free. Table setup
at 6 a.m. Friday night setup if
needed . VE exam s wi ll be
conducted nearby at 9 a.m. Tables
are $8 in advance. Very limited
tailgating,$2. For table registration,
contact N3NJB, 2501 S 2nd St.,
Steenon PA 17113-3009. Phone
(717) 939-4825: or E-mail [n3njb @
juno.com].

FEB 20

FEB 14

RI CKREALL, OR The Salem
Repeater Assn . and Oregon
Coast Emergency Repeater, lnc..
wi ll pre sent the 1999 Salem

MANSFIELD, OH The Mansfield
Mid'Win ter Hamfest/Computer
Show wi ll be he ld Sun ., Feb .
14th , at the Rich land Coun ty
Fairgrounds, Mansfield OH. Doors
open to the public at 7 a.m. TICkets
$4 in advance and $5 at the door.
Tables $10 in advance and $12 at
the 0001", if available. For additional
info or advance tickets/tab les ,
send SASE to Pat Ackerman
N8YOB , 63 N , f/I ino is Ave..
Mansfield OH 44905 , or phone
(419) 589-7133 after 2 p.m. EST.

School, near Ashley Phosphate
Road in No. Charlesto n. No
tailgating allowed until all tables
are sold inside. TICkets $5 at the
door (includes one prize ticket).
Add itional prize tick et s are $ 1
each, or six lor $5. Children under
12 admitted free. Pte -registered
tables $8 per 8 It; at the door $10
as long as they last. Make checks
payab le to C.A.R.S. Ham fest
Committee, enc lose an SASE ,
and se nd to Jenny Myers
WA4NGV. 2630 Dellwood Avenue,
Charleston SC29405-6814.ARRL
Natural Disasters.and olher lorums
will be held . BINGO for spouses
and harmonics. VE exams will be
given on site. Please bring the
original and a copy of your amateur
license, any CSCEs you have, and
two lOs.one witha photo. All testing
will be on a walk-in basis and will
begin at 12 noon. For further n to.
call Ed KE2Dat (843) 871-4368, or
E-mail [efrsnk@Charleston.net]: or
call Doc W4MUR at (843) 884­
5614.

FEB 13

HARRISBURG, PA The Harrisburg
Radio Amateur Club will hold a
Valentine Hamfest, Sat. Feb. 13th.
at the Oberlin Fire Company in
Harrisburg. Direct ions: 1-283 to
Swatara PA-441 Exit (#1). Turn
north onto PA-44 1 (toward Bob
Evans Restaurant). Tum left at the
traffic light 0010 Eisenhower Blvd.



From He r b Foster AD4 UA:
"Ifyoure 'borrowing' 12 VDC
from yo ur HF tra nscei ve r ..
po wer supply. and you' ve e ver
e xperienced a s udden. un an­
noun ced powe r ..upp ly sh ut­
down. the n maybe it's beca use
yo ur transceiver's po wer supply
is being strained very close to
its limits. It' s te mpting to sim­
ply hook up a num ber o f pcrlph ­
c ra ts acro ss a tran scei ver' s
ma tching supply ... afte r a ll. it' s
just a fe w milliam peres here and
there! It 's so ea sy to lose co unt.
but after some time. those few
mi ls here and there add up! The
re sult. o f course, is an unce r­
emonio us shutdown of every­
thing. and u..ua lly at the wors t
possibl e lime . if M urphy has
any say in the mailer!

"M v own solution to this situ­

at io n wa s to buy a se pa rate
three-ampere regu lated 12-"'011
power -supply from Radio Shack".
along with the parts shown o n
the schematic ill Fig, 2 from
their parts pegboards. and (hap­
p il y) the problem ha s d isa p­
peared from my operating desk.

..It ' s an o hvious ty si mple "00
lui ion. but o fte n o ne that we
keep putting o ff until we see
how someone else has done it.
;"'I y ne w three-amp 12-mlt sup­
ply feeds into a project box via
a short length o f # IH gauge lamp
co rd and a three-ampere fu se .
where it is paral leled off to six
chassis-mounted, RCA phone

specialty) components and semi­

cond uctors . There arc al most
a lway s cross-reference cquiva­
lents available for the hulk o f the
parts used in these sets. and even
mo re modern parts ca n some­
times he substituted if all o ther
ave nues for repl acemen ts fai l.
All in all. midd le -aged ham
eq uipment can he a very good
buy, especially co nsidering the
fac t tha t most o f the in itial pur­
c hase depreci ation has al ready
been a sse ssed . So keep yo ur
eyes and ears open at hamfests.
auctions, equipment trader pub­
lications. Internet s\vap pages.
e re .. fo r these unsung bargains.
Sec you at the ne xt ' fe st !"

00 it your wayl

shacks. packet BBSs and repeater
sites across the country. Tbcy' ve
especially found homes in re ­
peater usage because their re ­
ce iver a nd tra nsm itte r boards
a re easily separated (fo r split
receive/transmit sites) and. like
the famous bunny. they see m to
just keep o n go ing.

"The un it pic tured in Photo

A is typi cal. It originally came
eq uipped wi th a four-pin con ­
nec tor on the rear apron. which
was designed to provide easy
acc e ss for addi ng a Touch ­
Tone· pad o r a d iscriminator

o utput meter. Also . unlike the
cluttered rear aprons o f today's
rranscci.. crs. there was plenty of

additional room for adding con­
nectors to bring signals in and
out for frequency synthesizers
a nd o t her us e fu l udd -o ns ...
pretty mu ch as th e ow ne r
deemed necessary.

" Likewise there was ucruallv• •

e xtra space inside the c abi ne t
for carefu lly addi ng small PC
boards for add itional fea tures,

something that's nearl y impos­
s tb le 10 do in m an y o f the

cur rent se ts. If the e xtras arc
consc ientious ly built. they ca n
act ually hi.' a honus, rather than

a hindrance. at resale .
" Here are a fe w co nside r­

ations to keep in m ind if yo u
decide to add Oil to one o f these
transceivers. Obviou sly, every
effort shou ld be made to kee p

any add-o n circuits reliable and
low-pro file. as well as to make
sure thai any cond uctive sur­
face s are wel l insulated. It lakes
just a hit o f carefully placed and
secured .....axed c a rd boa rd to
keep everything isolated. so that
unforeseen shorts won' t occur.
Try to keep any add -on board s
we ll away from e xisting RF cir­
cui try, and d igital logi c boards
s ho u ld ne ver be placed near
low-leve l audio stages whe re

the clock pu lses can end up he­
ing induced into yo ur transmitted
audio signal. A little lime and ef­
fort in studying the prob lem a t the
o nset (perhaps even slee ping o n
it) will pay b ig di vidends.

"Ano ther advantage to middle­
aged ham transceivers is their usc
of 'stnndardtzcd' (rather tha n

Ahhh, middle age !

position reads the heat sink tern­
pennure of Ihe microprocessor
itsel f. buried dee p wi thin the
computer. The automotive ther­
momcrer that I fo und places the
LCD d isplay at a ~ 5° a ng le ,
which makes it verv easy to read• •
eve n in subdued lighting . The
e lec tron ics for the thermo meter
ope rate from a pair of built-In
" A A" alka line ce lls. and sho uld
provide a reasonably lo ng se r­
vice life (so the thermometer is
on. even when the co mputer is
o ff) . I d idn' t feel the need to try
adapting po wer from the com­
puter itself to run the thermom­
ctcr, hu t I' m sure that it could
hedone . The five-mit bu... from
the computer's supp ly could he
tapped. and a simple se ries re­
sistive vo ltage dropping circu it
added i f yo u prefer to he freed
from ever ha ving to change the
batteries in the littl e digital ther­

mo me ter. T he adde d c u rre nt
drain o f the thermometer wo uld
he insig nificant.

T here a re no do u b t mo re
e laborate ways of mo ni toring
t he temperatu re o f the micro­
proc essor's heat si nk than what
I' ve described above . bu t I was
shou ting for simple, ine xpen­
sive and easily accomplished ...
wh ic h r fee l tha t th is answe r
was. A progra mmable audible
al arm wo uld he nice too . hu t
tha t wi ll have to wait fo r a later
cot umu .c-dc :-OZ9E.

"i
rHUlMOMrn ~ El£CTltONIC5

195.6 FI

co urecior in the cehle. Ttc remote
sen..ing probe needs only ju..t to
touch the processor's bent sink. so
I was able to put a small adhesive
cublc clamp on the s ocket rim thai
holds the microprocessor. to ac­
complish what ..vas needed in the
way of a tic-down for the pr obe.
A spare 1 ·318-in~h hy 5-3/~- i nl.'h

computer single -hay blank panel
was then drilled to pass the remote
sensor's cable. and the rhcrmom­
etcr it se lf w as attached 10 the
panel via do uble-stick ad hesive
foa m pad s. 10 c o m ple te t he
modificat ion (see FiJ:: , I ).

The " indoor" positio n on the
the rmomet er ' s probe se lec to r
switch now reads the co mputer 's
exterior case tcm pcnn urc (((10 m
temperature). and the "o utdoor"

Fig . I , An outomonve digital
thermometer II/a.'" he /I .\(·cI to

h '('I' careful watch over the heal
sink temperature ofa eOlIlIIllIt'r S
mtcroprocessor.

From Klaus Spes \\"U9Yn~l :

He re ' s some advice on ho w to

deal with middle age ... in ra­
dio gear. that is: " While muc h
is writ ten about bo th brand new
a nd very o ld (an tiq ue) radio
equi pment. the most neg lected
group seems to be those radios
in the ir ' middle years ' ... and

Photo A . WB9YBM i- modified they ca n be a ve ry attractive

Clegg FM-76 transceiver is buy!
shown, along with SWIII,les of " In the mid-seve ntie s. there
his outboarded svnthesizers appeared a se ries o f VHF trans­
and deviation meier. If done ccivers fo r the 14-1 MH z and
professionally. add-om can oc- 220 i\1Hl bands that were nearly
w all).' enhance the resale mille identica l. except for the front
of "middle-aged" ham equip- pane l name plate. Clegg. Cobra

mcnf. See the f llll test for fur- and Midland all had 12-chanllel .
ther details , (Photo 1'I"OI'il!('d crysta l-co ntrolled transceivers
by KI(lI/.\· Spies WB9YHM .) that can still he seen ill many
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by its readers have not necessar­
il y been tested by the column's
moderator nor by the staff of 73
Magazine . and thus no g uaran­
tee of o perationa l success is
implied.

Always use your own best
judgment before mod ifying any
electronic item from the origi ­
nal equ ipme nt manufacturer's
specifications. No responsibility
is implied by the moderator or 73
Maga zin e fo r any eq uipmen t
damage or malfunction res ulting
from information supplied in this

column.
We will make every attempt

to respond to all leg itimate ideas
in a timely manner, but please
send any specific q uestions, on
any particular tip, to the origi­
nator o f the idea , not to this
column's moderator nor to 73

Magazine . fa

If you're missing any past
columns, yo u can probably find
them at 73's "Ham To Ham"
column ho me page (with special
t hanks to M a rk Bohnhoff
WB9UOM), on the World Wide
Web. at : [http ://www.m ta.com/
hth ].

Note : The ide as and sugges­
tions co ntributed to this co lumn

Herb Foster AD4UA
3020 Pennsylvania Street
Melbourne FL 32904-9063

Klaus Spies WB9YBM
1709 Dennis, Apt. 3A
Moun t Prospect IL 60056

A great li:il't idea for yourself, ham fr iend(s) , or a school library,
is a suosononon to 73 Magazine ... only $24.971

CaI/800-274- 7373 or write to 70 RO(Jle 202 North , PeferbOfO(Jgh NH 03458

CIRCLE 13 ON READER SERVICE CARO

Just jot down your thoughts and

send them to the add ress at the
masthead .

Those who accepted the chal­
lenge th is month are:

" Ph o to B sho ws you ho w
m ine turned o ut, but feel free to
add as many fri lls as yo u thin k
migh t be worthwhile (such as an
LED to sho w that power is be­
ing s upplied to the box, or e ven
a sma ll inexpen s ive panel ­
mou n te d d ig ita l vo lt me ter ) .
T here are some commercially­
made vo ltage 'breakaway' boxes
on the market, but this one is a
whole lot less expensive and it
gives you the freedom to do it
your own way!"

Murphy's Corollary: When all
of your problems become crystal
clear, that's the time when you
need to begin wo rrying!

M any thanks, as always, to
o ur loyal contributors . Remem­
ber, I'm always looking for in­
teresting and inno vative tips,
ideas, suggestions and shortcuts
to include o n the pages of 73
Magazine within this column.

1Kn LED
3A 1I2W

SlO·BLO
fUSE "3.

12VOC 1 2 4 5 6
REGUlATED

PQlNERSUPPlY

CHASSIS MOUNTED PHONO CONNEO ORS

jacks (usc as many jacks as you
think you' ll need for now and
the future). All of my 12-volt
peripherals can now be plugged
directly into the new 12-volt DC
di stribution box an d easi ly
connected and disconnec ted as
desired.

"Usc whatever style plugs
and jacks thai you wish, but the
type specified are very inexpen­
sive, fai rly well-made. and will
carry the peripheral current with
little or no voltage drop. Of
co urse the femal e connector
should always be on the power
supply side. and the male con­
nector on the eq uipment side.
Using only phono connectors
with red plastic shells, o r paint­
ing the connectors wi th red
model ai rplane pa in t, will alert
you to the fac t tha t th is is a
po wer co nnector, no t an audio
cabl e.

Photo B . Herb Fos ter's home-brewed 12-\'011 DC distribution hox
is shown neatly lucked away amid the equipment on his operating
desk.

Fig. 2. Easily-duplicated J2 VDC auxiliary power distribution box
idea suggested by Herb AlJ4UA. See the text for a full description .

<:;::~12OVAC
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Friday

time c hanges. Satellite trac king
is no e xce p tio n . Roy We lch
W()SL ta lked not o n ly about
conce rns and fixes associated
wi th AMSAT sarcnnc-rrackmg
software. h ut also about poten­
tial hardware and firmware Y:!K
problems in com puters.

Most AM SAT so ftw are has

been c hecked for co m p liance
with the date change to the year
:!OOO, T he programs that have
s he ....,11 problems h a ve be e n

mo d ifi e d . Soft ware au t hor s
have been provided with guide ­
lines to use when writing new
soft ware o r nux.!if) ing legac y

code. Roy also provided some
good sim ple te st s that can be

Arrow a nte nnas were also in
e v id e nce fro m o the rs in the
group. vicksburg dominated the
satellite during the pass .

After the long break for sa tel­
li te chasin g , Ken Ernand e s

N:!WWD tnol.. the gm up through
a tec hnic a l sessio n describing
the advantages of intermediate
circular orbits for amateur sat­
ettitcs . ~1 (J s t humsats are in low
circular orbits. wit h the current
exception of AAfSAT-OSCAR-/0,
wi th its high e lli ptica l o rbi t.

As we upprouch t he ye ar
:!()( )(I. many hams have begun 10

recognize that the re a rc pro·
grams ami o ther app lications
that are sensitive to date and

Photo C, Biff Tvnan W3XO /Ill/kl' ,S (I quick co ntact wish K10AG 's
fiT via A-O-27 .

Pll oto B . Chuck Olley KI(M G and many others took a break from
the presentations 10 chase A-O-27 from the pllr kill f<: lor of the
Battlefield IlIn ;II Vicksburg. MiuiuiPl'i .

Acu.. ities o n Friday morning
began prompt ly at H:JO a.m.
with introductory comments by

Russ T illman K5NRK. the sy m­
posium chain nun. Un li ke man y

ham radi o conventions thai on ly
lasta day. usually pea l ing during

the morning hours of a Saturday.

T he AMSAT 16 th Annual
Space Sym posi um a nd Ge neral
Meeting got off to a superb sta rt
at the Baulcficld Inn ncar the
Yazoo River in vicksburg. Mis­
sissi ppi. Attendee s began show.
ing up around midday Thursday.
October 15th . T he vick sbu rg
A mate ur Radio Club. worki ng
in conjunc tio n wi th the local
A~lSATGroup. provided regis­
tra tion services. Those w ho
c a me we re we lc omed w ith
pac kets of information about the

meeting. sy mposium. end local
auructions. Event o rgani zution
was excelle nt.

the AMSAT Space Symposium
gets moving on Thursday night
a nd co ntin ues a ll wee ke nd
through Monday of the following
w cek.

Dr. Martin Davidoff K2UBC
made the first presentation. with
a brief history of the amateu r
satell ite program. Marty's long
association wi th the program
brou ght uu t many bits of ob­
sc ure , ye t fasci nati ng. fa c ts
about the ear ly sate ll ites . Did
you know that OSCAR-} went

up o n a mi litary launc h. o r that
AMSAT-OSCAR-6 required daily
commands from the ground 10
slay on the air? How about the
hivtorv of Plum> 3..-\ ? This sal­
c tli tc was 10M on the second
fli ght of an ATiaue rocke t in
May 19XO. It was the firs t ham
sate llite to have its own kick
motor for orbital maneuvers.

C h uck Due y KI0 AG gave

the second Friday tal k. com plete
wi th slides. o n his e ffo rts to
ma l e con tac ts from over 100

g rid sq uares via satel lite. While
ma ny have obta ined the ARRL
VUCC award via the hamsats.
C huck has made it a personal
goal to travel to over 100 grid
squares. mostly in western sta tes

and Alaska. and operate portable
via e ve ry a..'ailabl c voi ce and
CW~mode OSCAR. The heart of

hi s station is the Yacsu FT· l{4 7.
H is antennas ra nge from q uar­
ter-wave whips on the HF bands
to beams and ~-Squared "egg­
beate rs" fo r the VHF and UHF
bends. Following his talk. C huck
took his gear. and mo st of the
sym posi um attendees. to the

Ph oto A. D r . ,\lartill Da vidoff parking lot for a live ocmonstra­
K2UHC. author of the Radio tion of his portable sys tem via
Amate ur 's Satellite Handbook. A M RAD·OSCAR-2 7. Chuck
gOi the presentations rolling used an HT in co nj unc tio n with
wit" " is all/areur radio satellite the A rrow Antenna hand -held
history. dual-band yag l. Se ve ral other
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Andy MacAll ister WSACM
14714 Knights Way Drive
Houston TX 77083

Amateur Radio Via Satellites
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around the wo rld rece ive the

A PRS d ata from the pucsars and
make it available via the Internet
an d o t he r A PR S c ha nne ls .

Check our Bob's site at [http://
web.ucna.navy.mi1/- bruni nga/

aprs.hrmlj.
Dr. Pa ul Shuch N6TX has

become a regular at the A~ISAT

meetings in recent year5. Hi..

talk. "SETI o n the C heap: Af­
ford ing the Uuimntc OX: ' pro­
vided an update 0 11 some of the

prog rams a nd hardware no w
unde r development for use hy
individuals in the Search for

Bxtra'Ierresrriatlntclligcnce.Jn
addition to the serious technical
side o f his material. Pau l always
succeeds in bringing so me le v­

ity to the day with his gui tar and

songs.
Dr. Boh Twiggs KE6QMO. or

Stan ford University. was pan of
the last afte rnoon session. Boh
de tai led efforts with a class o f
smal l sa te lli tes called nanosats .
Whi lc microsat s ha ve be en

loosely defi ned as pay loads in
the 10 kg (22 po unds ) category.
nauo sats are to he about one kg
(2.2 pounds) in weight with .1

similar reduction in size from the
eight-inc h cubc o r a microsat. Bob

pointed o ut that so me se rio us
science and intriguing amateur

Photo G. Dr. Palll Sh /lch N6TX

explained advances for cheap
SETI receive I<l'llr.

computers and the appropriate
so ft ware and Inte rface hard­
ware. i t is usually done by hand

whi le attempting 10 tune out
Doppler shift and kee p up with
a conversation through the sat­
e llite tra nsponder. Many hams
have tried sim ple antennas for
sa te llite work that do not requi re

a iming. usua lly with marginal
results or serious compromises.
Anthony Monteiro AA2TX has
been experime nting extensively
with a mod ified doub le -loop
antenna fo r 70cm rece pt ion. His
paper. as presented in the Pro­
ceedin gs of the AMSA T l oth
Annual Space SyIllI'O.l';IIIII . de­
sc ribed the problems and solu­
ti ons a ssociated w ith si mple
omnidirectio nal an tennas. His
antenna is very si mi lar 10 an ~1 ­

Squared eggbeater. with a few
changes to optimize it for space
comm unications. Comp le te d i­
mensio ns arc given in his paper.
alo ng wi th an tenna mo de li ng
plo ts and real-world results.

Bob Bruningn W B4A PR. o f
APRS (Automatic Po sition Re ­
poning System ) fame. was next.
He wac hard to miss in the white
hardhat resplendent wi th di gita l­
ready HT. SSTV camera-mike.
and (iPS rece ive r. T his real ty
got the attention of the audience.
Boh provid ed some introd uc ­
tory mate rial. and then reported
o n advance s in the APRS net­
work a nd the potential uses o f
the Kenwood SSTV mike and
d ual -band packet -ready n :"c
inside ) HT.

His talk. however. foc used o n
the usc of 1200-baud pacsats such
as A ft4SAT·OSCAR-16 for APRS
experiments . W hile many a reas
of the United Sta tes have terres­
tri al APRS syste m coverage.

using the pac sa rs would provide
global coverage. Sending data to
a pacsar requires about 25 watts
to a n omnldirecnonut antenna
o n two-meter F~I . a TNC (Ter­
minal Node Contro ll er) with a
minor modific atio n to provid e

Manchester encod ing . and a Pc.
T he pacsat do wn lin k is not easy
10 receive. but fo r AP RS pur­
poses. the uplink of jocational

data is the mo st important part
of the eq uation. A few stations Continued on page 50
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Photo F. A $3 mod to a .~1ll1f ­

dard TNC call make it compat­

ible with the required "plint
signalfor A-O-16 . Tile result is
simple APRS ria A~O- 16 .

avai labl e via the Interne t a t

(h tt p :/ / w w w.q s l .net/n 6 1Yt J.
M ore c hanges arc in the works.
h ut the initia l iterati on offers the
promise o f working o n any sys~

rem that will support the Java
1.1Vinual ~ l aehineJ\\ like your
Internet browser softwa re.

One o f the higgest problems
with sate llites is the fact thaI all

o f the amateur radio sa te llites
mo ve wi th respect to the users.

O ur hamsnrsa re not geosta tion ­
ary like the TV satellites. T he

usc of directional ante nnas for
harnsat chasing requires that the

user aim the antennas whi le the
sate lli te travels ac ross the sky.
While this can be d one with

Photo E . Hoh Bruningu
WB.JAPR gets (l little extra el·
evasion while monitoring a
96OO-Ikw d digisat us ing the
nell" Kenwood HT at tile
AMSAT Sima Symposium,

tried o n PC.. to check fo r prob­
lems in the internal BIOS. So me
good Internet sites to check for
PC Y2K te sts inc lude [h llp:11
wwwrigfui me.com l and [htt p://
ww w.de II.com J.

Jo hn Melto n G 0 0 RX fin­
ished Friday morning wi th a
presentation abo ut his e ffo rts
to de si gn automated sa te ll ite
ground station so ftw are written
in Java" . He first pre sented his
work at the 1997 AMSAT sy m­
pos iu m in To ro n to . Ca nad a .
Jo h n has made hi s softwa re

1'11010 D. Anthony AA21X explains the[undamentals ofhis IIIOtfi­
fled double-loop 70 cm Wllell1Ul 10 one of the AMSAT members .



replaceable butan e cartridge
that will provide 20 minutes o f
conti nuous use . You can crank
up the fl ame and get the tem­
pera ture to 23750 to perform a
variety of tasks requiring high

heat. T he unit ha... a windProof' l
weatherproof flame and oper­

ates at various angles without
e xtinguishing itself.

Th e EZ ·To rch · s s ma ll
(palm-size l. lightweight design
ma kes it ideal for use any­
where, so make sure yo ur tool
ki t and emergc ncy go-bag in­
dude EZ-Ton:h. It' s $2 1.95
well spe nt !

improves the smooth contact o f

the Hazer with the tower. The
bearings e asily roll o ver to wer

jo ints or other rough spots. The

bearing system eliminates an)'
p re v io u s pl ay o r sid e w a ys

mo vement 0 11 your Ha zer.

Suggested re tail price for the
rolle r bearing sc i (HR-20 40)

for Ha ze r 2. 3. and 4 is $59.95.
Fo r Hazer 5 and 6 (HR-6040 ).

you'll pay $44 ,00. For more in­

formation. contact Glen xtar­
tin Engin eering . 13620 Old

Hw}' ~O. Boonville MO 65233 :
c a ll ( 6 60) 8 8 2-7500: FAX
(66 0 ) 882·7200. C heck t he

web slte a t lh ll p ://www.

glcnmartin.com).

Quick Soldering
AnyWhere!

The Ez-Torcb port able mini
torch from Wahl Electronic s is
po we red by a readily a vai lable

Do You Have a Hazer?

Glen M a rtin Engineering
produce s a roller bearing set for
Hazers that fi t on Rohnand Mar­

Itin towers. The roller bearing set

Virtual An tennas

I .~EC4WINt)5 is a n anten~a si mulation software ~nning o n
\\'mdo \'o sc 9 5. 98. and NT.lt s an easy-to-usc. powerful. affo rd­
able too l that will meet the needs o f a broad range o f amateurs
and professionals. :-;EC4\VIN95. from Orion ~lk rosYMems in
Q ue bec . is based on Mintncc 3c. Wires arc ente red in a spread­
sheet. The softw are suppo rt" w py. paste, taper. rescale a nd rota­
tion of wires. 20 and 3D views display the current antenna design,
with sources. loads. wire dime nsions and Interconnections. An­
tenna and pancm are displayed in 3 D and rot ated freel y. using
the rnouse. Abo . with j ust the mouse. you can reco mpute pat­
terns at different heights and angles. :'oo'EC4WI:"'95 performs a
series o f consistency checks and will prompt or warn u...crs when
data is mi ssing or badly defined.

Get the full ..tory on the frie nd liest antenna simulatio n avail­
able today for novice and e xpert alike hy looking up the w eb site
at (hllp://www.cam.org/-mhoukri ]. A 30 -day personal e valua­
tion version can he downloaded from the Web site- ...o check it
out!

hun t. cl imh moun tain s
whatever!

It's durable eno ugh for years
of use, and comes in two mod ­
e ls: MFJ · 29 1I fo r IC OM.
Ync su. S tandard. Armco. ADr.
Radio Shack and other compar­
ihlc tran sce ivers ; l\IFJ -29 1K
fo r Kenwood and compatible
handhclds-c-and o f COU1""C they
come with ~1Frs famous No
Matter WharTlt o ne-year lim ­
ited warranty-all for 4 .95 !

To order, or for the name o f
your nearest deale r. call (800,
64 7 . 1800: FAX (6 0 1) 3 23­
655 1: Ecmail lmfjet mfjcnter­
pdscs.com ]: or take a gander
at the Web site: [hllp:l/www.
mIJentcrprt scs.coml.

windi ngs. Winding reac tance is
as much as 5(}q- higher than with
previous models.

If a direct earth ground is not
avail able a nd the cop per
ground strap isn ' t nece ssary.
try the T-t inserted in series
with coaxial cable connecting
yo ur transmitter to your linear
and between your linea r and
yo ur transmatch. RF in the ra­
d io room call cause TV!. RFI.
and RF feedback prohlem s­
and the insta llation of line ico­
lators is often the best (or o nly )
so lution . TheT-~ replaces the
4KRr-LI. the 4KV·LI, and the
T-3 .

The T-4G is priced at $33.95:
the T-4. at $29.95. Order by
calling T he Radio Works a t
(8OU ) 2S11-8327. You can also
get a nifty catalog by ca lling
that number. o r E-mail you r
reque s t to J im W 4TH U at
[jim earadiowo rks.com]. If al l
else fails . write to T he Rad io
Works. Box 6 159. Po rtsmouth
VA 23703.

Sorry About Calling the
Bomb Squad ..,

Earbud from MFJ

MFr~ HanJ )"PaI' M Earbud
Earphone is the perfect com­
panion for your speaker mike
and handhe ld transceiver. It's
a super-Hgfuwcigfu foa m ear­
piece that fi ls corntonably and
sec urely in yo ur c ar. You can
li sten to your radio and st ill

carryon a conversation. o r jog.

Numt»r 48 on your F..obec. c¥d

NEW PRODUCTS

He Who Dies with the Most Tools . ..

... So start filling in the blank spots in your workshop with the
he lp o f Jensen Tools' latest catalog! T hey 're a lway" adding and
upgrading so you' Il want the most recent of thei r great co lo r
catalogs. To get yours . ca ll (800) 42fi . 1194; FAX (800) 3fi6-9662:
or write to Jcn "1.'n Tools at: 78 15 S. 46th St.. P hoenix 1\2 K5~4,

We ll. wasn't that \,01/1' fi rst
reaction to the pic ture? Maybe
it's true, what the XYL claims
about ham rad io affecting the

mind ...
What this is. ac tually. is the

T·4G Line lsolarorr» from The'

IRadio Works. and it achieve s
the maximum possible iso la­
tion by providing a direc t path
to ground fo r stray Rf trave l­
ing along the o uter shield sur­
face of coaxi a l fccdliuc s. Wit h
the "J'·-4G. stray RF o n the coax
doesn't sec a secondary path 10

your station equipment because

of the cxrrcrnely high inductive
reactance of the Lim: lsolarors
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CAU
OR WRITf

FOR AFREE
CATALOGUE!

ri-Ex®
TOWER CORPORATION

7182 Rasmussen Ave.· Visalia, CA 93291

Where engineering and qua lity come firs t!

• Our LM-470D is now redesigned

to hold 15 It. of antennae at 70 mph!

• Tri-Ex builds the finest in crank-up ,

free-stand ing or guyed tow ers .

• All towers are c omplete with

rig id concrete base mount,

•

New in this third edition book arc world fre­
quency maps to help you tune into a spec ific
country. anywhere in the world. The new quick
country guide will help you tune in almost any
time of the day or night. $1 9.95

__ A perfect travelling companion. The Mapbook
~'J' Ht pellirr . . f'bundreds uoon hundred f1<.::;" MapBuok'" contains locations (J hundreds upon uncrecs (J

bi __ a; open repeaters throughout the U.S., Canada and
~ -- -.... . Mexico. These detailed maps show all highways
If,l~ ,1_:::" and major ci ties in each state . If you travel
~I :::~:"- anywhere in the United States, this Mapbook

A-l ~:=- will be the best investment you ever ma~~~95

A true cornuco pia o f technical information
for ham radio . Not only will you find the
theoret ical aspects. you will find real practical
information presented in a no nonsense form.
Equipment & Log Sheets, Charts. Tables
showing: worldwide callslgns. world limes.
shortwave listening freq uencies. coax losses.
crcss 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 03-152
800-467.7237
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•J 'f.,,

Photo I. AMSAT President
Keith Baker KBISF gtll 'e an
update 0 11 the launch ,H atIU of

Phase 3D.

more bands. mod es. and some
pallet-mounted gear that will op­
erate autonomously outside the
station, but using station pow er.

T he S aturday morn ing pre­
se ntations concluded with an

e n lig h ten in g and educationa l
description of the e xp lo its o f
Ron Ro ss KE6JAB during his
trip to Antarctica . Ron look a
9600-baud d ig ita l sa tellite sta­

tion to Antarct ica. A laptop com­
pute r. T NC. t wo MeSq u ared
"egg beate r" a n te nna s. a 19·
Amp-hour G el -ce ll battery. and
some coaxial cable wo rked we ll
to provide excelle nt communi­
ca tions from o ne o f the most
remote p laces o n earth. Ro n' s
slides and videotape presenta­
tion were quite en terta ining and
exci ting.

Photo I , Bdale Gorbee N3EUA
showed attendees (I prototype
of the Japanese SCO PE cam ­
era 11011' onboard Phase 3D.

a n att it ude de te rm ination and
control subsyste m. SA PPH IRE
is complete . The Stanfo rd group
is work ing to obta in a la unch

oppor tunity.
D r, Robert Zee from the U ni­

ve rsity o f To ronto Institute fo r
Aerospace S tud ies pro vided an
e xc e lle n t in troduc tio n to the
Microvanabiliry and Osc ill a­
tions o f STars (MO ST) project.
This new program has been se­
lected for funding. and support I:Iy
the Canadian Space Age ncy 's

Small Paylo ads Program to be
Ca nada ' s firs t space sci e nce
mic ro sate lli te . The pay lo ad
mission is to co nd uct long-du­
ration ste llar photometry obser­
vauons Irom space of several
nearby metal -poor. sub-dwarf
s tars to possibty allo w a lower
lim it to he set 0 11 the age of the

Universe .
AM SAT will provide a com­

m unicatio ns pay load for ham
use and \.\'i11 wo rk with the Ca­
nad ian groups to pr ovide edu­
c a t io n a l a sst s tuucc fo r t he
s a te ll i te . A MSAT "rccfues"
ho pe to build a "do-every thing"
transponder for tho.' ha m co m­
mu nicati ons part of tho.' space­
craft . It would usc a 1.2 GHz
uplink coupled to u 2.4 G H z
do wn lin k, II wo u ld be capable
or eve rything from high-speed
data operation to e m ulation o f a

vo ice repeater.
A MSAT' s Vice Pre side nt of

Hu man Spaceflight Prog rams.

Frank Bauer KA3 H DO. cou ld
not attend the confe re nce this
year, Will Marchant KC6 RO L
fil led in and presented a detailed
update on activities assoc iated

wi th the amateur radio presence
o n the International Space Sta­
tioIl IISS ). As reponed in an ear­

herHamsars'' cotumn. thc firs t
eq ui pme n t is to c o nsis t o f a
tran sportable system, similar to

cu rrent S AR EX (Space A ma­
teur Radio EXperiment) gear.
i.e.. an HT-tyfIC transceiver. but
with a better T NC for pac ket.
a nd an o utside a ntenna. Up­
grades for 1999 inc lude a 70 er n
Eri csson band held a nd a d ig­
italker module capable o f acting
a.. an in formati ve voice beacon.
La ter enhanccmcms will include

(C X- l ) satellite project envisions

a low-cost small satellite designed
to measure atmospheric ezonc
and UV rad iation w hile circling
the Earth. The data would then
he tra nsmitted for la ter study,
O n the ed ucational side, the 01:1­
jccuvc o f the program is to in­
vclve students in grades K-1 2.
Techno logy goals include stud­
ies o n d at a co m m u nications.
sate llite auto nomy. and fubrica­
tion using otf-tne-shelf compo­
ncms. Sc ientific pursuits include
the investigation of global OLOne
levels and solar UV levels at the
spacecra ft. More inform ation
can hi;' fo und on the Internet at
Ih II p : llei t i zen- cx p l o r e r.
colorado.edu].

Tho.' Friday presentat ions con­
tinued la te into the e vening af­
ter a break fo r dinn er. Ke i th
Ba ke r KB ISF a nd Ste ve Bi ble
N7 H PR provided introductory
hamsar in formatio n with their
talk. " Gett ing S ta rted on the
5ats-A n A mateu r Radi o Satel ­
lite Comm unicatio ns Tutorial."
E ven fo r the long -t ime . ad ­
va nced sate lli te c haser. the ir
presentatio n pro vided insi g ht
and ideas for eve ryone.

--I; ("

HR MSRTS
oolullluedJrom page oJ 7

radi o payloads can I'IC accommo­
dated even wi thin the diminutive
constraints of a nanosn .

A n u pdate o n t he EZ-S a t

proj ect was provided I:Iy Fred
Winter N1XOU and Ken Eman­
des l\'1\\'W D, The program ell­
visio ns the design. construction
a nd launch o f an en try- level
amateur conun umcutlons sate l­

lite. built and comrotlcd I:I y un­
dergrndunrc s tuden ts. T hose
invo lved vvith the project be!icvc Satu rday

that it wo uld he a we lcomc .ul-
Saturday is tradit ionally th o.'ditionto the curre nt h.rmsat fl eet

day for the "se rious" prcscnra­
s ince i t wo ul d e m p has ize

tions . Thi s year was an excep­
gro und station simplici ty, The

n on . Ta lks o n Frid a y were
Primary payload is to he a Mode

exce lle nt and we ll wo rt h the
"A" trunspondcr u wometc rs up extra day away from jobs fo r
and 10 meters down ). The de-

those w ho could attend.
sien srecifics a se nsitive two-

~ I'~ BoI:I Twigg s fro m Stan ford
meter F~1 receiver that would got the Saturday pre sentatio ns
a c hie ve fu ll q uieti ng w ith a ro lling wi th his slide pre serua-
grou nd- based tra nsm itter o f tiou o n SA PPHIRE (Stan fo rd
on ly' five walls EIRP t ElTcl"tive I· P H hiA ut io t'ho ntc o togra p IC

Isotropic Rad iated Po wer ). A InfraRed Experi men t) . T his is
typical fi ve-wan HT wi th a q uar· Sta nford's firs t amate ur rad io
rcr-wuve w hip would do the job. sate llite. It provides two ama-

The do wnlink would have 2.5 tour-re lated missio ns. incl udi ng
walls output on In-meter S SB , a d igi ta l c a me ra that can he

The program has a long way to co mmanded to take pictu res and
go. but the e ffort has been we ll the n dow nload the m . and a

received hy educators and others voice synthesizer that can be
intrigued hy the EZ·Sat ideas. easily programm ed to accept

Ellen Riddl e and o thers from text. phonetically translate the
the Colorado Space Grant Cot- tex t. and genera te an analog a u-
lege at the U niv ersity o f Colo- dio output eq uivalent to human
rado at Boulder presented the ir s peec h. Two studen t-derived
paper on the Citizen Explorer miss io ns i nclud e a sa te ll i te
~I i ssion . The C itize n Explorer I hea lth mo nitoring beacon and
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Ph olo II . Dr. 8{11~ Tll"iggJ
KE6QMD presented 111"0 Im­
pen Oil .\ III t'lIi' I' progmms he
I" H started al Stlmfl lrl/ .



Photo /'.t , T1Ii.~ Conf ederate WIll/O il hy the pool at the Houlefietd
Inn i ll Vh-h hllfR is slill aimed northward ...
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Phota L. Robin Heighton
VE3FRH is ctoselv involved
with the /lell" MOST satellite
project and has accepted the du.
ties of AMSAT Executive wee
President.

meeting began promptly at I p.m.
The fi rst order o f business in­
vo lved the agreement AMSAT
has been pursuing with the Uni­
vers ity of Toronto Institute fo r
Aerospace Stud ic .. Space Sys­
tems Group (lffIAS). The agree­
mcnt and as..ociarcd contract
representA~ISAr .. invol vement
in Ihe ~tOST program. A~tSAT

has ag reed 10 provide educa­
tiona l assistance to UTIAS for
the design , construc tion. intc­
gruuon. and lest of the tl-IOST
spacecraft . T h is project is a pri­
ma ry prog ram for the AMSAT
organi zation for the next three
years.

Bill T\'I1an W3XO resiuned
• •

from the post of preside nt o f
A~1 SAT a ft er ma ny years of
service to the o rgan ization. In

---

nator Geo rge Caswel l K IM E.
The A~tSAT Area Coo rd inato r
volun tee rs p romote AMSATac­
tivities and programs at loca l
ham e ven ts and convent ions .
T hese individuals are AMSAT s
rcpresenrauves In d ub s and ham
groups around the co untry, They
a re availabl e to answe r ques­
tions and make prese ntat ions.
Co ntac t the AM SAT offi ce at
(30 1) 589-6062 10 lind the o ne
nearest you.

Ru ss K5:"JRK and his votun­
tcers from the Vicksburg Ama­

te ur Rad io Cl ub arra nged a tour
o f the US Anny Engineers \\'a·
te rways Exper iment Station
(W ES) for those who stayed fo r

the A~1SAT Sunday events. The
grou p visited the Coast a l and
Hydrau lics Laboratory where
wo rking scale model s are built
to study navi gation c ha nne ls .
harbors, a nd reservo irs . T hey
then make recommcndauons o n
dredging . shoa ling . groundwa­
ter concerns. a nd sali nity proh­
lem s. The Geotec hnical Lab­
o rato ry a t W E S , wi th the
world's large st centrifuge. was
the h ig h light o f the tour. II is
used to recreate fi eld phenom­

e na and envi ronments under
laboratory conditio ns, They then
ge nera te data to validate com­

puter model s and engineeri ng
analyses. You can check out their

Inte rn et Web si te a t [h u p :JJ
www.wcs.army.milzcemri fugel.

After the to ur of the US Army
Engineers W ES facil ity, the
A MSAT boa rd of d ir ec to rs

require a different adapte r ring
or system 10 mate the sate lli te
to the launche r.

A status report on the condi­
tion o f the hard ware and son­
ware fo r Phose 3 D was g iven by
Lou Mc Fadin WSOID and S tan
Woou WA4 NFY. A c o mp le te
description o f the mallY tra n­
sponders und modes of opera­
tio n call he found on the Interne t
at [bttp.ewww.amsat.org]. T he

satellite is co mplete. and ....'Ith
the e xce ption o f some final tests,
re ady to fly.

The Pha se 3D talks merged
into the AMSAT Annual Meet­
ing hosted by Bill Tynan W3XQ
ami Ke ith Baker KBI SE Bill
and Keith discussed the finan­
c ial concer ns of the organization
d ue to ongoing Phase 3D sup­
port. Phase 3D has been a large
project, and the work is not done
until the sate llite is in orbit. The
launc h campa ign and its a..so ·
dated costs remain. Follo wing
a short break the group moved
on to the a nn ual banquet. Joel
Harriso n W5Z N. A RRL Vk e
President . wa .. the fea t ured
spea ker. He was jo ined by the
Ru ss Ti llman K5NRK for intro­
d ucto ry remarks and the Mayor
o f vi ck ..b urg , Robe rt Maj o r
Wa lker, w ho welcomed th e
AMSAT g roup to the city.

Plaques and awards were pre­
scntcd to AMS AT volunteers,
follo wed by the pri ze drawings.
Over IDO pr ize.. were dona ted
10 AM SAT for the symposi um
banq uet. T he grand prize s in­
eluded a Kenwood TM~G707A

d ua l-band mobile transc e iver
from the Kenwood Corporatio n.
an ICO M IC-T7A HT from
ICO M America. a Kansas City
Tracker/Tuner pac kage fro m
L.L. Grace Com m unic a tio ns
Products, a round-trip ticket fo r

two on South we st Airlines from
Bruc e Pa ige KK5DO , and a
$200 gincert ifica te to Ham Ra­
d io O utlet from the Vicksburg
C hemica l Company. For those
attending. it was a great evening .

Sunday

S unday begun early with an
Area Coordin ators ' b reakfast,
chaired by A~lSATArca Coordi-

Satun lay afternoon was.. domi­
nated by Phase 3D prcscnta ­
tion s and di scu s sion v. Di ck
Jansson W[)4FAB gave a very
dctai led description of the basics
otspucccruft thermal desi gn and
the requi rements of Phase 3D.
Small , spinning satelli tes, l ike
the mic rosuts and most o ther
LEO (low Earth orbin hamsars.
are rela tive ly easy to c haracte r­
ize a nd insula te 10 ke ep the
elec tronics and batteries at an
optimum te m pe rature . Phase
3 D , ho we ver. i.. d e signed 10

present one side tow nrd the sun.
It uses en internal th ree-axis sta­
bilizat ion systcm instead o f the
easier spln-s tabifizarion method .
PIII/,I£' 3 D uses an array of heat

pi pes to transfer heat from the
hot "sun" side o f the sa te llite to
the co ld "back" side .

Keith Baker KB IS F brought
up the d ifficu lt to p ic o f t he
launch st at us o f Pha se 3 D .
Si nc e t he c a nce ll a t io n o f
AM SAT·DL's (Germany ) co n­
trac t with the European Space
Agency (ES A ) a lmost a year
ago, we have not had a ride to
orbit for Phase 3D, While ESA

had con trol of the pay load s for
the fi rst t...vo fli ghts of the Ariane
5 r ocket. Ari anespace. the com­
mercial company- takes o ver for
subsequent fligh ts .A~1SAT· [)L

i.. continuing 10 work to ward a
launch o n an Ariane vehicle. b ut
is also investigating o ther ways
o f gelling the ham..at into orbit.
P I /(/ .\ t' 3D is a large ..atellite that
wa s designcd fo r flight on e ither
an Ar ianc oj or 5 rocket , Using a

different launch vehicle wo uld

Photo 1\. Hill Tvnan W.~XO has
resigned as president ofAMSAT,
bill remains ill the position of
Chairman of the Board of
Directors,
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HOM I N6 IN

Joe Moell P.E. KOOV
P. O. Box 2508
Fullerton CA 92837
[Homingin @aol.com]
[http://members.aol.com/
hominginl]

A Banner Year ­
More to Come

Hams who enjoy the "port of
hidden transmitter hunting will
remember 1998 as a year of
firsts . It started in January. when
the ARRL's Board of Directors
authori zed the nppoinuucnt of
thi s co unt ry's first ARDF Coor­
dinator. Th is o pened the door 10
the USA officially joining o ver
three dozen other countries of
the world in compe titions of in­
te rnationa l-s ty le foxhuming .
also ca lle d Ioxtnjlin g, fox­
tecnng. radio-ortcmecrtng and
ARDF. Most of these ruuni-na­
lio n events arc organized under
the auspices of the l ntcmanonal
Amateur Radio Union (lAR U).

An informal IAR U Region 2.
(N ort h and So ut h Ameri ca)
ARDF Organi zing Task Force
had al read y for med se ve ra l
mo nths earlie r. Its members
was ted no time building E-mail
fri endshi ps with o ther ARDf
e n th us ias ts world wide . On e
who offered lots o f support was
Rik Strobbe ON7YD, Interim
Chair of the Region I ARDF
Working Group. Region I (Eu­
rope and Africa] b. by far the
most active of the three IARU
regions, with over two dozen Eu­
rupcun co untries having forma l
AROF programs .

Rik was exci ted abou t the
western He mi sphere bccom­
ing much more active in the
world o f ARDE Heretofore.
the USA's o n ly part icipation a t
an IA R U ARDF competition
had been in 1996. when Ke vin
Kelly ;o.;6QAB we nt to Austra­
lia fo r the Re gion 3 Champ i­
onships. (Sec " Hom ing In" for
December 19lJ6 .) Rik enco ur­
a g e d us 10 se nd a tea m o f

fox huruers to the 9 th AR D F
World C hampionships. to he
held in Nyi rcgyhaza. Hungary.
in ea rly Se pte mbe r.

I put o ut the word about thi s
e ven t o n the Internet. Amateur
Radio Ncwsline. ARRL Letter
a nd he re i n 73 Ma ga zine .
W hen D a le Hu nt WB6BY U

vo lu n tee re d to head u p the
USA's d elegatio n. I kne w we
we re o n the roa d to succe ss.

He and o ther Team US A 1998
mem hc r s fu r iou s l y begun
hui ld ing RDF se ts and trans­

mille r.. fo r prac tice . Info rmal
train ing ..cssions were he ld in

the Portland. Oregon . area. as
well as the Santa Barbara and
Oran g e Co u n ty r e gion s of
southe rn Ca li fo rnia. All ses­
sions were open. so o ther hams
a nd thei r fam ilie s cou ld sec
and try A RDF adve nt ure s for
themse lves .

The final Team USA
19 98 roster:

• Dal e Hunt WB6BYU o f
Yamhill. Oregon. ably handled
the team 's udruinivtrative duties
and served as Team Captain .
Da le compe ted at t he 19 9 7
Frie nd ship Radiosports Games
fnxh unt in Japan, where he fin­
ished first a mo ng a ll e ntra nts
fr o m Nort h Americ a . (Se c
" Homing In" for January 1998 .)

• Marvin Jo hnsto n KE6HTS
of Santa Barbara. Cal ifornia. is
an avid trunsrnincr hunter. both
mobile and on foot. He says that
he got his ham license because
o f his intere st in radio direct ion
fi nding . He has partic ipated in
two fo rm al ARDF competitions

in the Los Angeles area. winni ng
fi rst place in his age division at
one o f them .

• Barbara Jo hnsto n KE60 T F
is the wife o f KE6HTS . S he

se rved as observer and photogru­
phcr during. the Championships.

• J ack l otlin KC7CGK o f
McMinnvi lle. Oregon . is 17
yea rs o ld a nd live s c lose tu
WB6BYU. He also attended the
1997 Friends hip Radiospc rts
Games ARDF competition in
Japan. where he won the go ld

meda l in his age d ivision . Jack
a lso track s aircra ft e me rgency
locato r tra ns mitte rs wi th hi s
local C ivil Air Patrol unit.

• G yuri (G eo rg e ) N a gy
HA,3PA is a native o f Hungary
who has won medals in prior
AROF Championships. He was
able to compete for the USA
because he has resident s ficn
status in this country, Gyuri gen­
ero usly provided additional 80
me ter AROF eq uipme nt fo r usc
by the USA te am du ring the
Championshi ps . T his offe r was

welco me. as o ur ARDF eq uip­
mom-bui ldi ng e ffo rts to date
have primari ly be e n for two

meters.
• D enni s Sch wendmer

WB60BB of Santa Barbara is a
pro fe ssi o na l p ia no tune r who
has been on mobile transmitter
hunting learns for many years .
He wo uld like to co mpete in the
Wo rld C ha m pio ns hips wh e n
and if t he IA R U ru les are
changed to accommodate handi­
c apped pa rt icipant s . (He i s
h lind.) Meanwhile, Dennis has
competed at ARO t-' eve nts in the
Los Angeles area with the assts­
ranee o f an exte nder. He was
US A"s Team T rainer for t he
C hampionsh ips.

The triumphant return

"Th is was a grea t ham event!"
wrote W B6B YU just after his
return from the Championships
in Hungary. "T he people were
quite friend ly and glad to finally
have reprcscnrad vcs from Re ­
g ion 2. We got a lo t o f advice
o n eq uipment and strategy from
members o f the o ther teams. For
in sta nce . I sa t up late in the
n igh t with Tchermen Gouliev

UA3 BL. who was hel ping me
repair and rea lign my 80m rc­

ceiver. He went o ut the next day
and won the Gold. And my re­
cei ver worked we ll e nough for

me.
"T here were almost 250 COlO·

pct itcrs from 3 2 cou ntries:'
Dale continued . "Terra in was

pretty fl at and sa ndy. mostly
wood lots with an occasiona l

corn fie ld o r pasture. Co urse
le ngth s were around 5 mile s.
The two meter competi tion was
fai rl y stra igh tforward . as the
transmi tters were in somewhat

addit ion to h is lo ng tenure as stepped in to fill the Executi ve
president. Bi ll wa s a part of the VP slot.
creation of A~ISAT in 1969 . In addition to the beginning of
Bill will co ntinue his Involve- the MOST project. A~ISAT is
rncru as chairman o f the board working dili gently to find a ride
ofdirectors.A~ISAT Executive to space for Phase 3D.This is the
Vice P re side nt Keit h Baker foca l po int o f AMSAT's current
KB ISF ag reed to take over as efforts. In October 1998, the sat­

President of AM$AT. whil e ellite was se nt to Maryland for
Rohin Haigfuon VEJ FR H has ther mal-vacuum test ing . Shake
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tes ting is scheduled for January
1999. and li nal documentatio n
and laboralol)' CklSC-OUl are scbcd­
uled for February 1999.The corn­
pleted sa tellite should be boxed
up and ready to move by the end
of February. Phase 3D willthen
he stored in the O rlando area to
wai t for a launch opportu nity.

The 1999 AMS AT Gene ral

Meeting and Space Symposium
will be held in San Diego. Cali­
fornia. The Vicksburg event will
be hard to heat. hut the volun­

tccrs from southern Califo rnia
arcconfident that they can match
the quality of the 1998 effort.
Many exciting. sate llite projects
are nearing launch Of jus t getting

d Do ' '" ...started. n t miss 11 . !iii



I
•

Photo ,t . Dapper Doc O 'Connor
K6DOC girl'S instructions to the
hunters as he starts the ARRI.
Southwestern Division C OIIH'I/ ­

tion 5 mobile T-11lI1If.

took o ff from the start ing po int
o n Su nday. Ap pare nt ly many
teams co mbined. as some cars
we re fully loaded ut the sta rt
wi th a d r iver, beam t urne r.
na vigator. timer, CIC . T hat's a
good strategy on a hu nt in which
time is the o nl y criterio n fo r
winning . More minds and hands
shou ld lead to better results.

T he sho rtes t route to a ll three
Ts a nd hack was abo ut 100
mile s. O f course there was a
" ho rne co urt a d van ta ge" fo r

And furthermore ,..

C hallenging transmitter hunts
arc a tradi tion at the So uthwest­
e rn Divisio n co nve ntio n o f the
A RRL. Thc l l)l)g conven tion in

San D ie go was no e xcep tion .
D o c O ' Con nor K6 DOC of
Ram o na. California was 'f-hun t
C hair this rime . He e njoyed the
3- transmiuer mobil e hunt at the
1997 get-together in Rive rside
so much that his own hunt was
in the same style . Hi s three fox
boxes were se t o ut withi n a 1135
sq uare mi le area o f San Diego
Co unty tha t includ ed the San
Diego me tro area, a 6500-fool

mountain peak and so me de sert
terrain. Ion. Starting from Mo nt­
gomery Field. hunters had four
hours to pick up the lags at eac h
transmitter a nd gel back 10 that
airport. Anyone a rri ving late
wou ld be ineligible fo r prizes
pro v ide d b y the conven t io n
orgaruzers . Photo B . Bob Le gg \V6Q IT

T he re we re about two do zen hOJ his dual-antenna rDOA set
signups at the 'f-hunt table at ready f or ··sniffing" dutyat the
Conve ntio n Headq uarters o n Montgomery Field starting
Saturday, but on ly 14 vehicles point near San Diego .
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from US A, Canada. Japan. and
Russia. Ma rk yo ur calend ar and
watch fo r mo re announcements.
f urther information about thi s
eve nt is available o n the FARS
USA Wo rld Wide web Si te .
There you will fi nd the fu ll of­
ficia l anno uncement. sched u le
of events and dales. and Leiter o f
Intent forms, You can get there by
a lin k from the " Hom ing In"

site.
If the games in Portland do n't

p rovide enoug h ARDF thri lls
fo r 1999, you could also com­
pete in Asia . T he IAR U Region
3 Championships will lake place
at Konyang Un ivers ity in Non­
san, Korea, about 90 miles south
o f Seoul. It's about a three -ho ur
ride by b us or train from the
Seoul ai rpon to the C hampio n­
sh ip ve nue . T he even ts run from
2 1 10 26 J une 1999. Natio nal
reams from o utside Region 3 arc
not invited to the Ko rean event.
but individuals from these co un­
trie s m ay to c om pe te in th e
Friendship Di visio n . Fo r mo re
in fo rm ation. co ntact me or visit
the "Horning In" Web site .

Region 2. P lenary Confe rence in

Ve ne zue la approved a req uest
hy the Friendship Amateur Ra­
dio Socie ty (FARS ) to include
IA RU Regio n 2 ARDF C ham­

pionship foxhums as part o f its
19 9 9 Fr ie ndsh ip Radi ospon
Games (""'RG-99). FARS and the
Friendship Game s have p layed
a m aj o r ro le in d e ve lo ping

A RDF in the USA. S tories of
pre vi ous Friendship G am e s
have been in "Horning In" for
September 199 1. October 1993.
De cember 1996 . a nd January
19 98 . Da le Hunt WB 6BYU,

team leader for the Hu ngary trip.
will be responsible for putting
o n the FRG-99 toxhunrs.

Now is the time to start plan­
ning fo r FRG-9 9 , to be he ld

Au gust 10--14 in Port land. Or­
egon. AlIlTU Region 2 nations.
throug h the ir IAR U Member
Soc ie ties. arc invited to se nd
teams fo r this histor ic event. In­
d ivid ual entrants from Region I
a nd Reg ion 3 co un trie s ma y
co m pe te i n the t ra d it io na l
Friendship Division. To cnco ur­
age more Reg ion 2 parti cipa ­
tion. indi vid ua l en trants from
Regio n 2 co untries that are no t
send ing teams wi ll also he ac ­

cepted . Medals will be awarded
to indi vid ual contestants and 10

natio nal te am s for qual ifyi ng
fi nishe s in se veral age/gende r
division s. VHF (IWOmeter) and
HF (80 meter) ARDF competi­
tions will be he ld Oil separate

days .
In order to properly plan fo r

e xpecte d atte nda nce , FARS ­
US A is re q ue s ting th at an y
IA RU Region 2 society inter­

ested in sending a team pro vide
a Letter of Intent to Participate

as soon a" possib le . T he dead­
line for ret urn o f Lener o f In­
tent Form s is Janu ary 10. 1999,
h ut later applica tions m ay be
cons ide re d if space remain s
avai lab le .

FRG-9 9 is sure to be a time
o f fun, camaraderie and Interne­
tional goodwill. e specially fo r
o n-foot foxhu nting enthusiasts.
It cou ld bringARDF enthusiasts
from many Korth. Ce ntral and
South American co untries as we ll
as FARS member delegation s

of a giant ci rcle. On the e ig hty
meter course, they were in more
of <'I d iamond with the sran a nd
fini sh at opposite corners. mak­
ing it a more d ifficult deci sion
to c hoose the o ptimum o rder to
find them. Fa...test times we re
around 45 to 50 minutes, and the
time limit wa... 130 minu tes. For

a relat ive ly inexperienced team
(except for Gyuri ), we did rcla­
tive ly we ll. Nobody was dis­
qualified o r came in la st in their
age d ivision, tho ugh the latter
was a rea l squeaker o n the 80 m
hunt !"

Te am USA 19 98 membe rs
were some of the most e xperi­
enced ARDF enthusia... ts in the
United Sla tes. b ut they were pit­
ted against the best in the world .
Although the ir running abilities
did not place them amo ng the
medal winners. it Is important
to note that they found a ll but
one o f their 34 aggregure hid­
den fox transmitters. Eac h USA
competitor ga l to the I1nish line
within the allotted time , to avoid
disqualifi cation.

Winne rs o f the overall med al
count we re the Russians with
seven gold. seven silver, and two
b ronze . Ukrai ne a lso had 16
medal s. hut only four were go ld.
The Czech Republic, Hungary.
Germany uud Belarus follo wed
with 13, se ve n. three , and two
re spe c t ively . Li thu ania a nd
Roman ia each gOI one medal.

Team US A 1998's trip was a
great success because our de l­
egates created a visible presence
for our co untry in thi s interna­
tio nal SP0 rl. T he y g e nera ted
publici ty and inte rest in ARDF
and fostered international good­
will am ong competing societies.
They also gained intimate knowl­
edge o f the mechanics o f inte r­
na tiona l A RDF competit ions,
which will prove usefu l in put­
ting o n future Region 2 events.
To top it off. they made lasting
personal contacts wit h ARDFers
from o ther countries. .... hich will
help develop the sport he re in
IARU Region 2.

Later that mo nth . anome r
ARDF first occ urred . The IARU

1999 will be even better
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THE DI61TRL PORT

Jack Heller KB7NO
P,O. Box 1792
Carson City NV 89703-1792
[jhelle re sterre.netl

Th is month-SSTV, APRS,
and packet adventures

You can j ust about pick yo ur
favorite digital topic this month
and I may haw something fOT
you. It is. a lot of fun experiment­
ing wi th different ideas.

Fo r openers. I wa s putting to­
gerber SST V o n the laptop us­
ing Pa..o kon and a se rial mo ­
dem. This is worki ng out ....'ell.
Boh W6 EUZ and I reg u la rly
trade a few images on -loll meters.
We urc doing thiswith lcs -, tha n
100 wat ts. in the daytime . about
7 .190 at 12:30 loc al. I was hav­
ing a problem wi th recei ved
image s tilling w ith ha..h from
t he: sporad ic noi se. a nd th us
be gan a sma ll project .

There isn"t much choice of
fi lt e r sy stems when runnin g
SST\! on this laptop. Chrnlll.IPIX
ge ts the hiccups and there: is no
p lug -in hoard to gain DSP. But
there is a so lution. I was look­
ing atthe Ttmcwnve DSP-599zx
and think ing ho w nice n wo uld
he if I cou ld run the SSTV sig­
nal th rou gh its buill -in modem.
I gave it a qu ick try. hut I thi nk
they ha ve a di ffe rent co nfigura­
lion at the serial pen that on ly
works with their excellent DS P­
RTTY software .

Want in g 10 d o somet h ing
si mple (here we go ). I decided
to make a breakout box In TUn

the received aud io SSTV signa l
through the DS P-599l.x before
it got to the mode m . Afte r a
quick lo ok around for jacks and

a ill), . I decided the parts sup­
ply was e xhausted and headed
to the loca l Rad io ShadTJ.I

store.
I am using te lepho ne n a t

cable. One o f the downsides to
that is the COSI o f jacks. Look­
ing over the available assort­
mcn t or telephone good ies. I
found .1 small baseboard-style
doubl e o ut le t wh ic h is b ig
eno ugh to allo w the insta llation
of two phone jacks. With jacks.
the lillie box. and a made-up flat
pigtai l (I was even o ut of those ).
the total tab set me back abou t
SI I . Not bad. so far.

This was going to he a snap.
T he phone jacks mounted eas­
ily in quarter-i nch holes. T hen
it was time to think. When you
look at the color codes on the
ma de -up fl at wire. you reali ze
that the colors are reversed from
o ne end to the o the r. I co uld see

a problem ari sing . After c heck­
ing 10 he sure I was rou ting the
proper audio and ground wires
to the DS P uni t, I reversed the

wiring. colorwisc. between the
two factory- wired soc ke t ..
within Ihe RS box.

Thi s little work of art kept me
o ccup ied th ro ug h seem ingl y

countless dist urbances. but af­
te r about four hours. including
numerous restarts. I plugged it
in and it worked like a cham p.
T he SST\! choke on the DSP­
599zx says fi xed filter. Th ai
me an s th ere is no t we a king ,
which is good for me-one less
se t of decisions 10 make.

I understand some other DSr
units 0 11 the market cause proh­
terns with SST V. but th is une is
supcrb. T here is a by pass toggle
so you can observe the e ffects
of the fi ltering . When the bypass
is pressed. ei ther to take the fil ­
ter out OTput it back in. a no ise
line is inserted in the image. I
won't say that is good but it give..
a definite boundary to compare
the fi ltered 10 the non-filtered
signal.

More on SSTV
to get you started

As you Ircqucru readers are
aware. I have been d abbling in
SSTV from lime 10 time . There
are several low-cost packages
available to those who wi sh to
joi n in the dahhl e p ro c e s s .
Check Table I for ChromaPIX
and Pasokon. Both have sampler
downloads tha t wi ll get you into
SSTV for a tria l run in the 15 ­
to 30-dollar bracket.

The programs arc wel l done
and you can use the m forever
(they aren ' t cripples and they
don ' t go up in s mo ke at 30
days). bUI you will find reason
to upgrade . which. ine vitab ly.
co ..ts. That is part of partici pat ­
ing in a great hobby. Some folks
spend their money skii ng and
some go hunting; I know people
who could ha ve a great ham
shack for the price spent skiing
or hunting each ycar.

The only crippli ng factor with
the ChromaPIX is that the pro­
gram will only run fo r 30 min­
ute s a t a st re tc h unti l you

register it. That is n 'l too bad.
Some hams may lind they wi ll

run the program ::!Oo r 30 times
before breaking down and send ­
ing the $ 120 10 avoid telling
t he ir fri e nd s wh y th ere is a
d e lay in the next transmission.

One o f the ncar features o f

C hromaPIX is tha t it utilizes the
so und card in yo ur PC. The pro­
gram runs in Windo w.. and you
do need a fairly up to dale com­
puter. If yo ur computer fits the
parameters of a q uality sound

card. eno ug h RAM. and a fast
processor. the program not o nly
works hu t a lso affords DSP for

excellent receptio n.
The o nly hard ware yo u need

deal wi th is assembling a few
cables bet ween your so und card
and yo ur rad io . One other thing:
You will want to e ventua lly as­

semble a PTf interface that is
descr ibed o n the ir Weh site.
Lacking the P1T cupability, you

will do some manua l switching
to transmit and receive. :'\01too
diffi cu lt to master to see thi s

work in your own shac k.
The Pcsokon system has an

ent ry level E'lsyS STV which is
a free hie piece of so ftw are. An­
ot he r s ma ll ca tc h: You mu st
bui ld a sim ple serial modern

before you call usc it. The cost
of buildi ng the ..imple modern.
in most cases. is less than S20.

The program ru ns in DOS and
d oc s not requi re a ..uperfast
modem PC.

With the in troductory le vel

Pasokon prog ram. yo u willlack
the filtering 10 recei ve images

teams of San Diego County re si­

de nt.. e xperienced ut hunting on
those roads and terra in. Not sur­
pri singly. the firs t three places

a nd fifth place w ere taken by
local teams .

Only ten ve h icles returned
in lime . five with th ree: lag s
and five wi th o n ly two. The
best t ime was a li t tle und e r
three hour...
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T he " Homi ng In" feature on

tr ac k ing burrowi ng o w ls
brougfu exccl lcnt response fro m
readers o f 73 Magazine , A s yo u

read thi... the fall southward rni­
g ra ti on o f th e owls from
Saskatc hewan and Alberta is
over. They are in their winter
homes. thought to he sca ttered
throughout southern Texas and
New Mex ico. and pe rhaps in

January 1999

nearby northern Mex ico. More
hams a nd mon itoring enmu..i­
asts a re need ed in these areas
rig ht now. as the re a rc stil l

t a g ged ow ls that are u nac ­
counted for. Fo r more informa­

tion on this project. go 10 the
" Homing In" Weh site . If you
don't surf thc Web, send me a self­
addressed stamped envelope for
info rm ation by return mail.

O th e r w i ld li fe tra ck ing
projects are in the works. Over
5 0 hams aro und the coun try
have signed up to part icipate .
and more are needed. To join.
send E-mail or postal mail with
your location and a descri ption
o f your eq uipme nt and sui table
RDF SCIs . if available.Tag tra ns­
mitte r.. arc in the 150 to 174

~I Hl. range . m



when the signal!'> become mar­
ginal. For example. a transmi s­
sion o f a typica l image lake s
we ll o ver a minute. and a si mple
d ip in signal strengt h can leave

a blurred di stort io n across the
image for the d uration of the dip
in to the noise le vel.

Paso ko n ma ke s a vail abl e
sta te-of- the-art DOS so ft ware
and a hoard to insta ll in yo ur PC
to make SSTV a real p lea sure
to o pera te. To get the high -end
performance. yo u will need to
spe nd a bo ut $20 0 . Thi s c a n
make sense wh en com pared to
upgrad ing your computer for the
so le purpose of running SSTV
if yo u are sa tis fied with the
com puter otherwise.

All the inform ation you need
to help make these decisions and
get started can be fo und on the
Web sites in Table I . There is
quite a bit o f activi ty on 14 .230
and 14 .233 . Yo u can recognize
the signals due to thei r unique
warbling sound that changes as

the differen t pa rts o f the image s
arc scanned.

O f int e re st to th o se w ho
would like to get their feet wet
o n a "local" basis here in the

we st. I ha ve been gett ing o n
7, I90as many early afternoo ns

as po s sib le , The adve rti se d
7. 171 appears to have too much
in terference at this end o f the
country and the 7 ,190 lend... it­
self we ll. There have been no
compla ints about it being a re ­
ser ved freque ncy for a net o r
emergency service. so come and
visit. Break in if it is busy, If it
is no t busy. I may j ust be mo ni­
toring . If I am there. I will trans­
mit a n occ a sional SSTV CQ
Image,

Oneof the hot topics nowadays
with packet is the Automatic Po­
sition Repo rting System (APRS ).
1 kepi runn in g across packe t
sig na ls fro m reg ular repea te r
frequencie s a s I tra veled and
couldn't gel anyone to e xplain
them. T he signals were o b \'i­
ously APRS packets beca use I
co uld copy the format with my
reg ular pac ket program but the
inform ation didn't make sensc .

So I we nt to the so urce to
lea rn about th is secret. I fir st

bought a co py of Getting 0 /1
Tra ck Wi th A PRS b y S ta n
Ho rzepa WA ILO U . T h is i s
good info nnation . Howe ver. the

way technology develops. it is
quickly becomi ng o ut o f date.
A re a l so urce of in fo c a n be
found a t the T ucso n Amate ur
Packet Rad io (TAPR) Web page
(sec Ta ble I ). There yo u' ll fi nd
a we a lth of in fo rm ati on 1,.'0 11 ­

cernlng theory. ope rat ion. and
how-to, and yo u can do wn lo ad
shareware for Windows, Mac.
and DOS 10 get goi ng ,

I found much o f the posted
in formatio n wa s also getting the
antique flavor, so I subscribed
10 the APRS S IG ncwsgroup
from the same addre ss, T his has
to be the busiest ham ncwsgroup
I have ever see n. T here are a
m inimum o f 25 postm gs e ac h
d ay, The good part is that the
right people are po..ting mes­
sage s and they are se rious about
APRS. After about tw o weeks.
it appeared I had my q uestions
answered either d irec tly o r by
simply " lurking" a nd reading
messages, It was time to " unsub­
scri be" and get some se rio us
work done ,

I attempted to get going with
the PK 232MBX. I w a.. assured
that others were usi ng them, hut
there is a problem in thai they

reve rt back to other mode s when
tu rne d o ff a nd the Wi ndo w s
APRS program won' t bri ng the
232 up in packet mode if it hap­
pe ns to have gone to res t in
Raudol unless you tweak the ini­
uallzatlon in the APRS program.

I d idn ' t want to co nfuse the
startup parameters in the 232, so
I went to the MFJ 1274 . It is a
lit tle simple r (not so so phis ti­
ca ted) and coopera tes for this
purpose .

As I have me ntio ned before.
th is home QTH is a Hnte remote
a nd th e re is a di sad van ta ge
whe n wo rking w ith a syste m
that requires inp ut fromline-of­
sight transmissions. APRS ap­
pears to be in working order,
The te st will be to observe wh at
it doe s wh en I take it to the big
ci ty in a wed. o r so. Mo re to
repo rt a fte r that,

Some inte res ting things ... till
happen with normal packet radio.
I recei ved word a few months
hack fmm JeITKf4K GQ. who is
a Bay Pac BP-2~1 user, that he
wa s building o ne o f the kit s
fn un LOG Electronics to give to
his brother whe n he got his ham

ticket. Recently. Jeff sent me a

Current Web Addresses

Source for: Web address (URL)

HF serial modem plans + software http://www.accessone.com/-tmayhanlindex.htm

PCFlexnet communications free programs htlp:l/d1Otd .afthd.th-darrnstadt.de/- ftexnetlindex.html

Tom Sailer's info on PCFlexnet htlp:l/www.ile,ee .ethz,chl-sailer/pcfl

SV2AGW free WingS programs http ://www,forthnet.gr/sv2agw/

BayCom - German site htlp:/Iwww.baycom.del

Pasokon SSTV programs & hardware http ://www.ultranet.comt- sstv/lite .hlml

Winpack shareware for Windows http://www,duckles.demon,co.uklhamlwp,hlm

Baycom 1.5 and Manual.zip in English http://www.cs.wvu.edul- acmlgopher/Softwarelbaycoml

ISource for BayPac BP-2M htlp:l/www,tigertronics,com/
,

Tucson Amateur Packet Radio-where packet started-new
htlp:l/www.tapr.org

modes on the way

TNC to radio wiring help htlp :/Iprairie .lakes .com/ -medcalf/ztxlw irel

ChromaPIX & W95SSTV http://www,sil iconpixels.coml

Tlmewave asp & former AEA prod http://www.timewave.com

VHF packet serial modem kit htlp :llwww.ldgelectronics .com

Table t . Current Web addresses. lf yOIl encoml1er a problem witn a European address , the network is of ten at f a/lit , Try ugain later.
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So what" Well. we have
this controversy about immi­
gration. Should we seriously
limit immigration or should
we maintain our loose bor­
ders which bri ng in millions
of illegal immigrants every
vear"
• Oh. I can under..tand how
our country would benefit
from all owing highly cdu­
cared or skilled workers to
move here. butt hat isn' t what
we 're getti ng most of the
time.

The open borders believers
point to all of our undevel­
oped land . What they don't
poi nt to is our more and more
crowded cities. which is
where most immigran ts head .
That's where the jobs are. not
out in the desert or remote
mountain areas. If you ' ve vis­
ited a city lately you' ve seen
the jammed highways. Califor­
nia"s freeways turn into gigan­
tic parking lots at drive time, as
do the highways around every
major city. I' ve been in the
traffic jams that surround Xcw
York City. Chicago. Denver,
Dallas. and so on.

Are we going to just build
more and bi gger roads and
watch while our citie.. gradu­
ally creep toward each other?
In the northeast, Roston. New
York. Philadelphia. and Wash­
ington have just about con­
nccted. They cnl l it a mega­
lopo lis. Just what we need is
to double the population of
this area, which is what's
happened within my lifetime.

Without immigran ts our
population has stabilized and
i.. not growing much. So. if
you really want to let in any­
one who war ns 10 come, be
prepared to pay the price. The
immigran ts sure aren' t going
to pay it And the price is
sliff, with the need to virtu­
all y rehuild our city infra­
structures to accommodate
everyone.

Our subways arc already
jammed solid. Are we going
to build more tracks and sta­
tions? Thai means digging up
our streets for years. plus
spending hill ions of dollars.

More cars and buses mean
more pollution and SO'K)g. That
what you want?

We have the laws limiting
immigrati on: we're just not
bothering to enfo rce them.

Yes. America has millions
of acres of unused land. Of
course. most of it is owned by
the governmen t. and lillie of
it is of any real interest for
human habitati on.

Sta r r Nonsense

The book goes over the
math in depth and explain...
each change needed. and why
vested interests will make it
difficult to make the changes.
We have to decide whether
we want the entrenched inter­
ests to continue to run our
government. or us. I suspect
that even the prospect of scv­
cral million dollars at retire­
ment isn' t enough to get most
people to take any interest in
changing things, or even
bothering 10 vote at all. Few
people worry enough about
the fu ture to spend any time
or effort on it. If thev did they•
wouldn't be eating the garbage
they're eating and downing
endless known poisons . It
takes years for cigarettes to
kill you. so why worry now'?
And yes. I know Social Sccu­
rity is a tax scam. but what
can aile person do? Where
did 1put the TV remote'?

scenario. it's a worst case deal.
where some guy is only mak­
ing the minimum wage. So
how do they manage this
miracle?

First the book tackle... So­
cial Security. Here it cites the
change that Chile made in
their system. which has been
so amazingly successfu l that
one country after another has
been changing to their sys­
tem. Our Social Security sys­
tem has unfunded benefits of
SI I trillion. which Congress
has conveniently taken off the
budget so we don' t see it. By
privatizing Social Security the
lowest-paid worker would. at
age 67. have 5380.952 in his
account.

Xcxt. by allowing workers
to set up medical savings ac­
counts. our worker would, at
07. have an additional $475,(XXJ
saved up. That comes to
5856,716 total.

Next. the privatizing of edu­
cation via school vouchers
would cut school costs
(taxes) enough to provide our
retiree with an additional
$15.9-n . Elim inating govern­
ment regulations which cost
the economy 5600 billion a
year would add another
534.000 to our suffer ing wage
earner's retiremem package. If
the government got the heck
out of the wasteful environ­
mental husiness that would
add another $35.000 to the
lowest-paid worker 's retire­
ment bundle . By limiting
frivolous law suits and exces­
sive punitive damages. legal
reform would add another
$37.000 to the pile. That
brings our suffering worker
into ret irement at 67 with
about $ 1 million. The average
wage earner would end up a
multimillionaire .

note that the project was up and adventures there. Ihope that at the
runnmg. time this i\ published the picture

The exciting pan of the mcs- and story will still be there. Weh
sage was that he i\ the staron the sues do change.
opening page of the Tigcr'Tronics If you have questions or com­
Web page. (See Table I.) Jeff ments about this column. E-ntail
has do ne some re markable me at [jbcllcrrs'sierra.netj andror
things wi th his miniature packer ComptrServc [72 130.1352).1will
station. making contact with the gladly share what 1know or lind
orbiti ng space station M/R , and a resource for you . For now. 7~ .

there is a good write-up on hi s Jack KB7NO. iJ
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I\l i1 liona ires

Don' t you wish you could
retire with at least a million
dollars sal ted away'? The fact
is. if we could straighten out
our government. virtually every­
one could rcurc as millionaires.

l' vc just read a very inter­
esting book that explains just
how this could he accorn­
plished. Ir s A Nation of Mi/­
tionaires. by Gcnctski. puh­
lisbcd by The Heartland Insti­
tute. ROO E. Northwest Hwy.
#1080, Palatine IL 60067:
(847) 202-3060: 168p, 1997.
paperback; ISBN 0-9032017­
-I-X.

First. the book shows that
the net family income (with­
out the wife working) has
dropped about 16tK in the last
25 years. It explains the So­
cial Security disa..rcr ahead.
which Congress can' t force
itself to face. Then it proposes
solutions. That retirement with
a million dollars isn' t a rosy

Those endless negati ve sto­
ries about Judec Kenneth Starr
originated fmm the White
House spiomeisters and none
are true. The White House
spinners have been at work
steadily from the first White­
water investi gations attacking
Judge Starr. The sad part is
that our journalists and the
public have bought this
smear. There are so few
people left who seem to be
able to think. that I despair.
Yes. I know. our school sys­
tem was imported from
Prussia for the ..pecific pur­
pose of keeping people from
thinking, and it has been a re­
sounding success from that
.... iewpoint . That's about its
ontv success.

Every target of the Starr in­
vestigation has routi nely been

_______ _______ _ ______ _ _ _ -j smeared by the White House

spinners. And I' ll bet you've
been suc kered into believing
their version . How could we
have elected ...uch a sleazy
president? Shame on us.

Wetback.'!'

Art Bell show. that group
alone could start the dominoes
falling.

Well. weH see how it
shakes out.

No. I don't sit up all ni ght
listening to Art Hell. As I' ve
said, I tape it with a VCR and
listen while 1'111 fixi ng and
eating meals. and while I 'm
doing mindless stuff like col ­
lating the pages of my books.
The most interesting parts of
Art's show are during the sec­
ond hour, and half of that can
he fast-forwarded through the
news and commercials. This
is the hour when Art starts
interviewing his guests.

N CUCR fR V DI C
contlllued Jrom p<lge 6
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In God We Trusl

all of the Moon landings, the answer is
no. Having gone to some lengths to ex­
~mine all of the evidence, I must say that
It sure tends to lead o ne to that concl u­
s ion as being the o nly realistic one.

One night o n the An Bell show I was
asked by a listener if 1believed in God . 1
dodged the question by saying that the re
is considerable evidence supporting the
co ncept. Well, that was better than get­
ling into an argument with someone who
is a be liever and ready to quo te scripture .
Am I an atheist ? That 's someone who
disbelieves in God. No, I don' t disbe ­
lieve, there no t being enough evidence to
support such a belief. M y approach to
life is the scientific one of investigati ng
things with an o pen mind, not with thc
end of pro ving or disproving anything . I
try to let the evidence speak for itself
and look at as much evidence as I can
find .

Any discuss ion o f God is a minefield,
because of the strongly held beliefs. It
isn 't something that many people are
even able to think about.

I notice that Art Bell quickly cuts off
any callers who start quoting the Bible.
W hen I was a youngster my folks sent
mc to Sunday School at the local Dutch
Reformed Church. At four and five years
old the stories .....e re no more real to me
than the Oz stories . Thi s continued o tT
and o n into my teens . I have no recollcc­
tion of what I was " taught" at the time;
the only thing I remember is that one
Su nday when I was 14 some guy
brought in a box o f o ld radio part s and
gave them to my best friend , Alfie. He
took one look and gave the box to mc .
And that got me started on a lifetime in
electronics.

It was at this same time that I audi­
tioned for the SI. Paul's Church choir,
where I sang until my voi ce changed.
That was one o f the biggest churches in
Brooklyn and we not only got paid to
sing, but we had a free month of choir
camp out on Long Island every summcr.

For some reason all this chu rc hgoing
didn't "take" as far as giving me reli ­
gious co nvic tions . The sing ing was fun
and the sermons we sat through were re­
ally boring .

O h, I've read parts of the Bible now
and then, but its 17th-century English
was difficult to deal with.

I did business o nce with a born-again
Christian who had been saved by Jesus.
He took me for several million dollars.

Once I'd read the stories about how
the major religions were started. I'm
afra id I lost respect for them, at least as
far as providing mc with any g uida nce .
But, being a pragmatist, I' ve kept my
mind open abou t God. The more I' ve

A really weird thing happened to mc. I
likc to be a guest on radio talk shows so I
can get more people interested in (a) re­
gaining the ir health. (h) making more
money, and (c) giving amateur radio a
try. I have a long list of things I can talk
about tha t I send to the talk show hosts.
One of them has to do with the predic­
tions of soon-to-come catastrophes
which will supposedly wipe o ut most of
mankind.

TIle other day on an upstate New York
sta tion I was expla ining what various
people (Gordon M ichael Scallion
K IBWe , Ed Dames, and Scan David
Morton ) have been pred icting in the way
o f killer solar nares, a pole shift, a new
ice age, and so on . The host cut me off
and asked where these people were get­
ting the ir information fro m. I said from
remote viewing an d med itat ion . He then
asked whether these predictions were
from God or the Devil. He explained that
he is a devout Catholic and that any such
predictions would have to come either
from God or the Devil.

Hmm. I explained that I couldn't care
less where people were getting their in­
formation. Their cred ibili ty with me had
no thing to do with their sources, it lay
entire ly in the accuracy of their predic­
tions. If they've a good solid record of
past hi ts, I'm goi ng to pay attention. I
further explained that it has been scien­
tificall y proven that we can predict the
future.

He c ut me off, saying that this all
sounded like the work of the Devil to
him.

Sigh.

Belief

Every now and then I'm forced to
drive on a jammed highway and I won­
der at the patience of people who have to
commute to and from work every day
under those conditions . That 's a terrible
waste of time and a lousy way to live.
It's even reached New Hampshire, where
the interstate highway going into M assa­
chusetts is absolutely terrible at morning
and afternoon drive times.

The fact is that there are very fe w jobs
for unskill ed or uneducated workers o ut­
side of the cities, so that's whe re immi­
grants are forced to go - and forced 10

live under awful condi tions. But that 's
still better than where they came fro m .
At least here, in a generation or two,
their children will be part o f the middle
class. They'll be Americans.

God or Ihe Devil?

My dictionary defines be lie f as accep­
tance of the tru th o r the actuality of an y­
thing without certain proof. Hmm. So if
you ask me if I believe that NASA faked



Even More Poisons!

mat h o f the 1100d when it
must have taken centuries for
the trees and grasses to regrow
as food, And who cleaned out
the massive amounts of dung
that had to be dealt with '? And
ho w did Noah keep all the
animals from continuing the
usual food chain system.
where there was j ust o ne pair
o f each kind of animal or
fish?

A true believer in the Bible
wouldn ' t want to know about
the histories o f this same pe­
riod recorded in other lands
which don' t mention the
fl ood which the Bible says
covered the enti re Earth to a
depth o f almost fiv e miles .

Say, where did Noah get
kang aroos. penguins. and po­
lar bears in the Palestine area
for his ark? And eucalyptus
le ave " to feed those pesky
koala bears?

People all though history
(and way before history) used
gods to e xplain the things
they didn' t understand. We're
still at it, though most reli­
gions ha ve settled o n one God
instead of a bunch to explain
what arc still mysteries to us.
Science has helped to exp lain
a lot . though our re lig ious
leaders have done their best
to kill these meddlers. But
sc ience has been stopped by
the mysteries of consci ous­
ness, which is forbidden terri­
tory. Botti sc ie ntists and rel i­
gio us leaders are very ner­
VOli S abo ut the way science
has been goi ng rece ntly, with
the development of quantum
and chaos theor ies. And then
the recent scientific validation
o f psychokinesis, clairvoyance.
precogni tion and such has
dri ven many sc ientists into se­
vere denial.

Yo u can get a copy of the
book from VE RVE, Box 750.
Madiso n WI 53701 for $ 12
ppd. But if you want to con­
tinue to believe in God. Sa­
tan, and so on. yo u'd better
pa..s th is up. Ignorance will
probably keep you happier.

read about what we call the
next world, e ither as reported
back by the deceased . lly
communications with psy­
chics. or via ncar-death expe­
riences , the more I' ve heard
about there being a God. but
not one anything like the one
being worshipped hy Chris­
tians. Moslems. and so on ,

Frankly, C hristianity has
worried me. Its believers have
sanctioned endless kill ing.
suc h as we 've been seeing in
Xortbcrn Ireland. which is
warfa re between two C hris­
tian sects . And both are con­
vinced that God is on their
side. I won't even get into the
Inquisition or the abortion
clinic killings. Or abortions.

Which bri ngs me to an in­
teresting book I' ve j ust read .
It's ln God We Tn/Sl. The
Holy Bible. the "Good Book,"
is held lly C hri...uan funda­
mentali st s as being the re­
veal ed word of God . Every
word in it. they believe. is
true . After reading what 's re­
ally in the Bi ble . I doubt seri­
ously that the fundamental ists
who believe in the hook could
have actuall y read it. Good
grief. wait "ll you read ahout
the endless carnage tha t God
has sanctioned, incl uding mass
murder, rape, and eve n abo r­
tion . T hat's right. abortion.
See Hosea 13:16. where God
orders fetuses to be ripped
from their mothers.

If you are ,I devout C hris­
tian this is not a book you
want to read. It cites chapter
and verse o f what the Bible
says. le ttin g God speak for
Himsel f. rill sure yo u' re
aware that the Pontiff in the
Vatican. who professes to he
the Catho lic C hu rch's direct
co nnection to God. and who
was well aware a t the time of
Hiller 's extermi nation of mil­
lions of Jews. said no thing
agai nst "hat was goi ng o n.

God ' s biggest coup was the
drowning o f everyo ne and ev­
cry beast. every tree, every in­
sect, everything al ive on
Earth except for Noah and his
group during the flood. Try' to
imagine the work it must Despite intense pressure
have taken to feed that large fro m the food gia nt lobbyists
an assortment. including cl- o n Congress and the media,
ephar us. for all that time - the EPA pla ns to start thi s
not to me ntio n in the after- year to screen all chemicals
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found in food and drinking
wa ter for e ndocrine di srupt­
ers . They 're going to sort
through the 87,000 chemical s
which are in co mmo n use,
narrowing them down to
around 15,000 which are sus­
pected as being the most
like ly to d isrupt the endocrine
system,

By the end of 1999 the
agency plans to test a ll 15.£XXl
- at a cost to the manufactur­
ers o f about $200.000 per
chem ical - to see which arc
the most likely to interfere
with hormones. That's a $3
billion bill the EPA wi ll be
handing to the food industry.

The worst suspec ts wi ll
then be tested on lab animals,
wi th those tests runn ing a
projected $2 million each.

In the meanwhile you. the
unsuspecting pub lic, are in all
probability going to continue
to buy pac"aged food products
which contain these 87,000
marvels of chemistry. most of
which have never been tested
for long-te rm effec ts on us.
O n the bright side, these
chemicals do keep food from
spo iling , o fte n for decades.
T his is the stu ff you have
been eating. This is the stuff
you ' ve bee n feeding your
family,

Scientis ts are worri ed, and
with good reason. that many
of these chemicals may he do­
ing us irreparable harm , com­
plete with genetic changes
whic h will a ffect o ur kids and
the ir kids.

With gi rls reaching p uberty
earlie r and earlier. wi th birth
defects escalating, with breast
and testicular cancer soaring,
with low sperm counts being
reported everywhere. sc ie n­
tists arc fi nally starting to
zero in on po iso ns which are
in o ur food. water. and air.
We "now the plastics in o ur
cars arc coating the wind­
shie lds with a film. bu t what
are these chemicals doing to
us as we breat he them? No
one kno ws yet . We put out
food in plastic containers ­
we bu y it in plastic containers
- yet we don' t know whether
or how much the plastic may
be get ti ng into o ur bodi es or
what mischief it may be doing.

Prudent people no longer
arc cooking in aluminum pots

and pans. Nor iro n, either. Fo r
years it never occ urred to
people that these could po i­
son them. How much of what
metals are you getting with
your Coke. Pepsi. or beer'!

I' ve writte n recently about
the aluminum in most de­
odorants and the awful stuff
in pestic ides and bug sprays
- stuff that can be absorbed
through the skin.

If you stic k totally to raw
food and keep it in glass con­
tainers, yo u' re going to be
fai rly safe. Oh, yes. wash
most of your food off well
with water to remove pesti­
c ides and wi th s ilver colloid
to get r id of E. Coli. salmo­
nella , and other passengers .

O r you can carry o n as you
have and wait to see what
those 87.000 chemicals are
going to do to you and your
fami ly.

Check out the article on the
subject in the 9/1-l.I9R Business
Week, page 105.

:\Iore Poisons

My thanks go out to Swede
WD0AXP o f Reno, Nevada,
for a clipp ing from Popular
Mechanics about the behav­
ioral effects caused by some
metal tox ins. II cited the
Huberty killi ng spree in 19M.
where he killed 2 1 people in a
restaurant. T hey found that.
" He had the highest cadmium
le vel we had ever seen in a
hu man bcing.vThey've found
the same problem in testi ng
other mass murderers . The
metal goes to the bra in and
di srupt s the bra in's inhi bi­
tions. Metal toxins such as
cad mium, lead and manga­
nese have been found to be
contribu ting to children's be­
havior problems. Indeed. the
presence of these metals in
the environment has been stu­
tisticully shown to s ign ifi­
cantly increase the crime rate
in those areas.

A recent Dateline program
fea tured the rebellious behav­
ior of a young child. A doctor
"solved" the problem by hav­
ing them let the kid cat what
he wanted when he wanted,
go to bed when he wanted,
watch whatever TV he wanted
when he wanted. and so o n.
T he family, or the doctors
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Hospitals Again

The cost of running o ur schools has
been escalating at over double the infl a­
tion rate, much like our so-called health
care costs. Meanwhile, as yo u know, the
quality of education has been going
do wn even faster than the costs have
been rising. Well , holy moly, Batman,
what can we do about this?

Unfortun ately the situation is in the
hands of our beloved politician s you
keep reelecting, so it's going do wnhill
from hopeless to whatever the next step
in d isasters is .

I' ve written a good deal about this be­
fore , with my efforts apparently going in
one eye and o ut the other. Maybe it's a
form o f Alzheimer's caused by being too

when I tried smoki ng and found it stank,
I stopped. I tried drinki ng and didn't like
that effect either. I stopped. Unfortu­
nately, eating foods that are destructive
10 the body is very pleasurable and
doesn' t take a lot o f ge tting used to, so
I've eaten my share of doughnuts. pies,
cakes, candy. and so on. I never got
much into coffee or Cokes, so I was
spared those addictions . I tried ' em and
didn ' t like 'cm mu ch.

A report in the Jo urnal of thc Ameri­
can Medical Association (JAMA) by Drs.
Pomerantz, Lazarus, and Corey said that
o ne in 15 hospital patients has serious
reactions to prescribed drugs. 5% o f
them die! About a quarter of them are al­
Icrgy-related. In 19942.2 million hospi­
tal patients were affec ted and 137,000
d ied. I thi nk that's wha t they call an ac­
ceptable loss. Re member what a fuss we
made over 58 ,000 Americans getting
killed in Viet Nam. and that was over a pe­
riod of years! Hospitals arc very dangerous
places to go.

Schools

On my dad 's birthd ay I gOI 10 think­
ing, if he'd only known better he'd be
celebrating his IOl st birthday today and
going out fishing hefore the birthday
party. "If I'd only known better" is
something we tell o urselves now and
then . If my dad had known better he
wouldn't have smoked for 40 years, and
drunk all that time too. He'd also have
eaten an cntirely different diet. The
amazing thing is that he still man aged to
live 87 years, though the last 10 were
spen t wit h an oxygen boule or generator
nearby, Emphysema.

I' d be in a lot be tter shape if I'd
"known better." But where do you ge t
dependable information so you can
"know better"? I' ve read hundreds of
books on health, nutrit ion, and illness ­
plus hea lth newsletters and endless j unk
maillhcalth product bmchures. They all
have o ne thing in common: None of
them tell s the whole story of how to be
healthy.

My dad smoked and drank. Both of
my grandfathers did the same, and thei r
fathers before the m a hundred years ago.
But I was luc ky. For some reason I've
never been driven by peer pressure , so

they consulted, would have do ne well to
have a copy of my S5 review of books
you're crazy if you don't read. One o f
the books I highly recommend is The
Impossible Child by Dr. Doris Rapp.
$13.50 (ppd.) well spent.

Dr. Rapp exposes ho w the foods kids
cat and things in the air they breathe can
affect not only kids, but o lder peop le as
well. Children called lazy, dumb, nasty,
rude, hyperactive, irritable, with attention
deficit disorder (ADD), crc., may be re­
acting to chemical sensitivities. A simple
lest for al lergies is described in The Pulse
Test. which is also reviewed in my guide.

As I watched the Dateline program I
was yelling at my TV set to, for heaven's
sake, find out what the kid is allergic 10
and stop feeding it to him. After reading
Lick The Sugar Habit (ye s, of course
it 's reviewed in my guide), I' ll be t that
j ust cutting sugar o ut of the kid 's die t
would make for a miracle in behavior
improvement.

Unfortunately for those o f us (and
that' s almost everyone) who have been
taught to believe in doctors and depend
o n them, many (most?) doctors secm to
stop their medical education at the mo­
ment they gel their license to kill. If
something wasn't tau ght in medical
school, they don 't know much about it.
Like health, for instance .

Are you and yo ur family st ill drinking
tap water? Are you living downwind o f a
smokestack belching toxic metals?

Knowing Detter



close to an HT o r something . tum out far better educated
There are several basic prob- graduates than the public

lems with our public school schools, and at half or less the
system. One is the abysmal cost. That' s right. 50l,f of our
quality o f the teachers our school budget is wasted ! And
teachers ' colleges arc gradu- that's big bucks out of your
uung. with thei r jobs protected pocket. And, if you're an em-
by the enormously powerful ploycr. you'll suffe r again
teachers' union s. HUI perhaps whe n you hire the se public
even worse is that the whole school graduates ami try to
fu ndamental school system get them to do some useful
W,IS ado pted us a way to take work , or to do anyth ing he­
kids with a wide assortment yo nd the absolute minimum
o f iruc lltgcnccs ami tempera- 10 get a paycheck.
mcnts and turn them into as Our co lleges, both public
identical a product as possible. and privat e, are no better.
Then there's the enormous hu- T hey j u..t co st more.
rcaucraric overbead that's built I've proposed an ine xpcn­
up - wh ich we cupbcmisti- sive way that every pu blic
cally call administrators . school could be provided

Tbcrc are some private with just about any kind of
schools which have done away workshop needed to help
almost Hxn with adminisuu- teach manual skills. I' ve also
tors. with no detectable down- proposed a way fo r kid s 10 he
side. taught hy some of the best

One more obs tacle to cdu- teachers in the co untry ­
cation is the many local oars teachers who could make
in the water by local school their subjec ts fasci nating and
board members. These, fo r exci ting to the kids and
the most part. assholcs don't would have the kid.. figh ting
know diddl y-sq uat about edu- 10 take their courses.
cation, so they're busy argu- If we could get kids inter­
ing about ho w many desks to cstcd in what thcv were lcurn­
a classroom. ing there would he no need

I'm nOI going to plunge for any homework assign­
into a book o n the subject. mcnts. The kids would read
YCL BUI how about us ing the books at home because they
Japanese system of having were interested enough to do
the students do most o f the it. I' ve been reading in eve ry
rou tine maintenance " Like spare moment for dccades c-.

empty ing the \...ustc baskets. because I enjoy it so much.
keeping the hall s and wa lls And, eve ry now and then I
dean'? That would end all come across a book that' s so
rbut graffiti crupolu in a hurry. incredible that I just hart' 10

Look, every kid is differ- share it with as many people
ent. Diffe rent IQs. Different as I can, so I review it in my
interests. Different goals. Dif- ed itorial and then add a re­
ferent families . Different up- view of it to the next edit ion
bringing. If teachers o ffered of my Secret Guide to ",io5 ­

cl asses as an opt ion instead dam, Parents could do a lot
o f making them mandatory worse than ann their kids
they'd have tojustify the ti me wit h my Guide, On the othe r
and work involved to their hand , th is could upset every­
potenti al custome rs. Good thing, because I preac h that
reachers would get crowds e veryone should thin" for
and the lousy o nes wo uld re- themselves instead o f accept­
tire to the teachers ' lounge ing co nve ntional wisdom ­
and watch Jerry Springer o r which I' ve found to be any­
the soaps. From what I know thing hUI wise, and to almost
now, some 60 yea" later, wi thout exception be a tissue
the)' never would have pu t of lies intended to impri son
me through the- to rture of them .
trigonometry or calculus. They Roughly, 99% of the career
cou ld have made a good case advice our kids get is bale­
for algebra. which I enjoyed ney, Ditto health ad vice, po­
at the time. litical . religious , and so on.

Many pri vate schoo ls have Boy, have I turned int o an
proven that they arc able to iconocl ast! Soc iety and the
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media pressure our kids to
poi son their bodies and stunt
their minds. and you parents
arc wi lling co-conspirato rs.
even if unknowing ones.

Grumble.

We, with the help of o ur
public schoo l system and me­
dia. have made o ne hell of a
mess o r things. Since our
journal ists arc a product of
the same schoo l system, it's
reall y unfair to blame them.
The end result is that we ha ve
allowed ourselves 10 be to­
tally dominated by a govern­
ment that's very different
from that envisioned by the
framers o f the Constitution.
We've continued to sit si­
lently while Congress has been
mak ing a terrible mess for us.

So we , through ignorance
and passivity, have allowed
our government to not just
waste billions of our dollars
on really stupid projects. but
we've seen these projects se­
riousl y hurting our cou ntry
- and our quality o f life.

Yes. I mean the so-called
War on Poverty and the War
on Drugs. But beyond those
incredibly expensive flascos.
I challenge you to name one
s ingle fed eral project that
hasn't caused more prob­
lems tha n solu tions. Co n­
g ress. bribed by lobby is ts,
has wasted our money o n
price supports whi ch make
us pay more for thi ngs, and
they've serio usly screwed
up ed ucation . agriculture ,
transportation. communicaions.
health care, immigration. and
so o n.

Before the War on Pove rty
it used to he thai poor immi ­
grants came here, worked like
the dev il. and their kids gradu­
ated in to our middle class .

But it 's the War on Drugs
that's done eve n more dam­
age. We managed nor to learn
anything fro m the outlawing
of alcoho l in 1920 . That was
a bonanza which brought us
organized crime, which is
still with us . Before Prohibi ­
lion alcoho l use had been
dropping - particularly ha rd
liq uor. Prohibi tion increased
the prices and the desirability
of liq uor. Dri nking was the

"smart" thing to do.
You probabl y were amazed

a t the black reactio n to the
OJ . Simpson verdict. I don't
recall seeing much in the me­
d ia about lI·hy that happened.
If you knew that o ne in four
blac ks was either in prison or
on parole , with around 90%
o f them there for drug arrests ,
and that in virtually every
case the police lied at the tri­
al s, you migh t ge t a hin t as
to why black s don't trust the
po lice, our Courts, or the
government.

We have over two mi llion
peo ple in prison. mostly black.
and it's costing us about $60
billion a year to house ' em . So
we' re busy hiri ng more po­
Ike, appointing more judges,
and building more prisons to
keep this farce go ing. We' re
also watching our constitu­
tional civil rights being trashed.
Yep, the Congress yolt elected
(and then reelected ) is spend­
ing around $300 a year of your
hard earned money to continue
this mess.

Am I suggesting that we
legalize drugs '? Horrors!

Let me exp lain thi s clearly:
No one who is in favor o f
continuing the drug prohibi ­
tion has made any effort to
understand the whole picture.
We ll, ex cept those who are
mak ing money as a resu lt o f
the program. The police arc
all for it. We'd need about a
tenth a.... many police witho ut
the " Drug War: ' Our lawyers
and courts arc making bil­
lions on the deal. M) the)' have
a powerful vested in terest in
its pcrpctuuuon.

II seems as if every time
Congress tries to do social en­
gineering they end up wasting
billions of our money, building
a new bureaucracy, and provid­
ing us with a host of really
aw ful uninte nded co nse­
quences. Ou r school system,
because of government con­
trol, is the worst in the devel­
oped world - a!'l well as the
most expensive. T he same
holds for o ur he alt h (bar-de­
har) care system. welfare,
farm controls. and so o n. It's
been one incredibl y expen­
sive debacle afte r another. Yet
you ignore all this and hap­
pil y reelect the guys who are
doing this to yo u with yo ur



money. Wake the hell up!
I don't even know where to start in ex­

plaining about drugs - orbcr than that
almost everything you've been told or
read is probably a lie. Yes, your beloved
government has been and is lying to you
These are the people who have brought
you the IRS, the FDA, the EPA, and
other bureaus which arc gradually taking
away your freedom. I should say corrupt
bureaus.

Why do we have the huge escalation
of crime in America? Why do we have
the spectacle of hundreds of thousands
of corru pt police, lawyers, judges and
politicians? It's the money, stupid! The
incredible profits selling drugs generates.
Profits which make America the murder
capital of the world. Profits which sub­
vert all but the stupidest public o fficials.

You don' t sec anyone mak ing a living
selling beer to l ids, do you? The gang­
sters went o ut of the alcohol business
when Prohibition was repealed.

But, the cry goes up, if we legalize
drugs, we 'll have a nation of drug ad­
dicts. I heard that from Senator
Humphrey when I tried to discuss the
problem with hi m several years ago. He
wouldn't even talk about it. He was ig­
norant on the subject and had no interest
in learni ng . And th is, even thoug h he
had picked me as o ne of h is personal
advisors.

You've heard the government mantra
that smoking pot leads to the usc of
harder drugs. What you don' t hear is that
every research report on the subjec t says
this is baloney. The fact is that pot is a
lor less addictive than alcohol , and much
less damaging to one's body.

In the Netherlands, where they've le­
galized d rugs, drug use has dropped
significantly.

Then there 's the horror of crack co­
caine. What you don't know is that when
drugs are legalized crack disappears.
The main reason crack is so popular is
that it's easy to make and cheap. Co­
caine, which is more expensive. pro­
vides a longer and better hig h, so those
who can affo rd it go for the better drug.
If we legalized drugs their cost wo uld
drop about 90% and our black youth
could start working at jobs instead of
selling dope. Murders would drop by
around 95%, o ur prisons wou ld gradu ­
ally empty, our police would have to fi nd
more honest work, and our lawyers and
j udges would be up that famous creek
without a paddle, there nOI being all that
much honest work for them.

No, I'm not suggesting that our ciga­
rette companies be permitted to sell
marijuana. I do have a plan which would
make it so addicts wou ld be able to get
their drugs at a minimum cost, ye t
would not encou rage new people to get

involved. This approach has worked
wherever it's been tried.

Right now, as a res ult of the ovcrzcal­
ous police and ever more strict laws,
physicians are quite reasonabl y afraid to
prescribe painkilling drugs which are
desperately needed by dying cancer pa­
tients. The medical association has been
taking the licenses away from physicians
who have been doing that - backed up
by our courts . The result is that if you
continue to abuse your body, reducing
your immune sys tem's ability to keep
cancerous cells under control, you arc
very likely going to be in for months to
even years of excruciating pain before
you die. Sure, there arc painkillers
which would make life bearable for you,
but no doctor will let yo u have them.
And never mind that research has shown
that the medical use of narcotics rarely
results in addiction .

Please read so me of the literature and
find o ut how you' ve been lied to by the
government and the media about drugs . I
wro te about this in my 1992 book (now
out of print), We the People Declare War
on Our Lousy Government. I explained
the problem and the solutions that have
been successfully implemented in a few
other countries. Yeah, I should take a
few days, update the book, and put out
another edition. But there's o nly so
much of me to go around, so that'll have
to wait.

An excellent recent book is Drug
Crazy by Mike Gray. The subtitle is :
" How We Got Into the Mess & Ho w We
Can Get Out." It's $24 from Random
House .

Or you can do nothing and continue to
live in a crime-ridden country with ever­
worsening race relations. paying around
$500 a year out ofyour ow n pocket via the
IRS for your laziness. Your choice.

Oh yes, I' d almost forgotten : When
they legalized pornography in Denmark
and the Netherlands. porno shops
opened up all over the major ci ties.
Wit hin a co uple o f years they were al­
most all gone, j ust through a lack of m­
terest and customers. As soon as the so­
cial do-gooders get something madc ille­
gal, in rush the criminals. the pri ces go
up, and suddenly it's attractive to the
public.

Today, after hundreds of billions of
dollars wasted o n the drug war, drugs
arc available anywhere in the co untry.
There are crack houses in Manche ster,
New Ham pshire, and I could score j ust
about anything I want, even in tinv
Peterborough . S
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Here aee seme or the books way ne
has written . Some can chanlte your­
lire , if yuu'IlIet t hem. If the idea fir
I~in~ healthy, wealthy and wise is
e rt nterea 10 j ou, slarl l"('ad i n~ . y~,

~ ou ran be a ll t hai , but onl~' .. hen
you kno.. the secrets .. hich Wa~'ne

has spent a lifetime unco' erln~ .

T he Secret Gu ide 10 Health : Yes,
there really is a secrettoregainmg your
health and adding 30 to 60 years of
healthy living 10 your life.The answer
is simple, but it means making some
very di fficult changes. Will you be
skiing the slope . of Aspen with me
when yo u' re 90 or dodde ring around
a nursing home ? O r pushing up dai ­
sies? l'\o, I' m 001 selling any he'allh
product». SS (H)

The Secret G uide to Wealth : Just as
with health, you"Il find that you ha ve
been brainwashed by " the system"
into a pattern of life that will keep yo u
from ever making m uch money and
ha ving the freedom 10 trave l and do
what you wanr. t explain how anyone
can gel a dream job with no college,
no resume. and even without an}' ex­
perience. I explain how you ca n get
someone to happily pay you 10 learn
what you need to know 10 sian your
own busill('ss. S5 ( ~ I )

The Secret G uide to Wi-.dom : This
is a review of around a hundred books
that Will help you change your li fe.
No. I don't sellthese books, They' re
on a wide ra nge of subjec ts and wi ll
help 10 IJ1<Ike ) 'OU a very inleresling
pen.on_ Wai l ' JI ) 'OU see some of the
gems }'ou'\e missed reading. S5 (B l
Col d Fu..ion Onniew; Thi. i. both
a brief hi..lory of cold fusion, which I
predic t wi ll be one of the larges t m­
dusfries in Ihe " 'o rld in the 2 1.1cen­
tUT)', plus a simple e \ planalion of how
and why' il wons. Th is ne\'" fie ld i.
going 10 generale a '" hole ne '" bunch
o f billi onaires. JUSl as the perso na l
computer industry did , 55 (Cj
T he Blot'ledrifier IhlOd houk : This
u:plain. how to huild or buy a lill ie
electrical gad get thai can help clean
the blood of all)' viru •. microbe, para­
~ite_ fungus or )'eas!. The proce. s was
discovered by Scienlis l' :lIthe Alben
Einste in C\lllege of ~ledi cin e . pat­
en ted, and then hushed up , 11 \ cu rin g
AIDS, hepat ili s C. and a bunch o f
Olher serious i l l~5'>l:s . The Cin.:ull can
be buill for under S20 from Ihe in ·
sl ruc tiuns in the book. $ 10 (AJ
i\l oond ()~~ le : Afler re:lding Rene ' s
book, NASA AfoOlll'd Amai('(1. / reat.!
es'erylhing / could find on ou r fo, loo n
landings. I walched the videos. looked
carefully a t the phOIOS, read t he
astronaughts ' biogmphies, and taIled
wilh 'iOllle of m)' readers who wOfked
for NASA. This book cile s 25 good
reasons Jbelieve the: whole Apt'Uo pro·
gmlll had to have blocn faked, $5 (0)

~ Iankind 's EUinl,"l io n Predict ions :
If an}' one of Ihe e \ pens IIoho ha\e
written hoI:>ks predicling a soon- IO-

come catastrophe which will virtually
wipe us all out are righ t. we're in
trouble. ln this book I expla in about
the vario us disaste r scenarios, from
Nostradamus. w ho says the poles will
soon shift_ wiping out 9 7% of man­
kind. 10 Sai Baba, who has recently
warned his fo llowers 10 gel out of Ja­
pan and A ustralia be fore January 61h
this year, Th e wo rst part of these pre­
dict ions is the acc uracy record of
some of the experts. Will II be a po le
shift. a new ice age. a mass ive solar
fl are , a corner or asteroid. or even
Y2K? I'm getting read)" , how abou t
)'ou? SS (E)

w ayne's S u hma r ine Ad ventures in
WWn- Yes, I spent from 19·0 - 1945
on a submarine, right in the middle
of the war with Japan. We almost gOI
sunk several times. and twice I was
in the righ l place at the right lime 10
save the boat . What's it real ly like to
be depth charged ? And what' s the
daily life aboard a submarine like?
There are some very funny ston es. If
you're near Mobile. please visit the
Drum. S5 ( S)

Improvtng Sta te G ov em ment: Here
are 24 way . that ahllosl an}' ' late gov­
e rnme nt c an cu t ex pe nses eno r­
mous ly, while providing far better sc r­
vices. I explain how any go vernment
bureau or department can be gotten
10 cut its C\pense~ b )' at 1easl 50':l in
three }'ea rs and do it cooperali\el}'
and enthusiastically. I explai n how, by
app lying a new tech nology. the state
can make il po..s ihle to provide all
needed sen 'ices withoul ha vi ng 10
le\'y on.v' la Jles at all ~ Read Ihe book,
run fo r }'our le g i ~lalure , and let's gel
busy making this cou nlry work lik e
ilS fou nders wanled it to. Dt>n' t leave
lhis for "someo ne else" to du. 55 ( l)

Tr a \'el ))illries : You can travel amaz­
ingly in~\pensi\e1y - o nce }'ou know
Ihe ropes.Enjoy SherI)' and my bud­
ge t \'isit. 10 Europe, RU'is ia. and a
bunch of olher interesling place •.
How abo ul a first class flight 10
Munil;h, a reOll'd Audi. dri s'in g 10 visit
Vienna, Krakow in Po land (and the
famou s ~lt mines). Prague, back 10
~Iu nich . and the fino t class flight home
for IWo, all for under S l.OOO. Yes,
w hen yo u know how you can fra \ e1
inex pensi vel y, a tHI slill s tay in fi N
cia» holel s. $5 (T)

Wa~ne's C a r ib hea n '\dH'n lure~ :

More bodgel travel sto ries - '" here J
\isil the hams and scuba di\'e most o f
the is lands of tbe Carihbean. Like the
spe cia l Lial fare which allowed us 10
\'isi t I I ,ountries in 2 1 da ys. with me
diving a ll bUl o ne o f the is land s,
Guadeloupe. whe're lhe hams kepi me
so busy " ilh parties I didn 't haw lime
10 di\e. S5 ( V )

Sih er Wire: With two J" pieces o f
heavy pure silver wire + three 9V bar­
ten es you can make a tho usand dol­
lar. worth of silver colloid , What do
you do with il? It doe s what the anti ­
biotics do, but germs can' t adapt 10
it . Use il 10 get rid of genm on food.
for slin fungu s, warts . and even til
drink, Read some books on lhe' uses of
silver collo id, it's like magic. $15 (Y)
Clasxlcal Mus jc G u id e: A list of 100
CDs wh ich will provide yo u with an
o utstanding collecnon of lhe fine st
classical music e ver written. Th is is
what you need 10 hel p you reduce
stress. Classical music also raises
youngsters' IQs, help. plants grow
faster, and will make you healthier.
JuS! wair'Jl you ~arsome ofGolschalk'~

fabul ou s music! SS (Z)
Reprint.. ol l\l~' Editorials from 73,
GrN I. SO of my best OCoIl-h...n onemed
editorials from before 1997. $5 ( F)

G risl II 50 more choice non-ham
ed itoria l. from be fore 1997, S5 (G )
1997 Ed itor ials: 2.$0 pages. 2 16 edi­
toria ls di scussin g hea lth, ideas for
new buvinesse... e xciting new books
I ' ve discovered, ways 10 cure o ur
coumry s more serio us prob lems.
flight MOO. the O klahoma City bomb­
ing, more Moon madness, and so on.
In three S5 volumes. SI5 (0)
1999 J an-Aul( Ed itnr ia ls: 188 pages
in Iwo 5 \·olumes. Bringing }'ou up
Io date. S IO( P)
H a m-lo- lI am : 45 of m y ham-ori­
ented editorials . These will he lp you
bont' up on hwn hislory. G rea l stuff
fO£ ham d ub newsletter filler. Yes, of
course Ihese are conlro \ e rsia l. $5 tQ)
SI ~ I i llion Sa le'!> Video: How to gen·
erate t\ tra mill ion in sales using PR o
This "' ill be on e of the be' l ins'esl ·
ments yllurbusiness ewr made .S4J (V)
O ne IIlIur C W ; Using thi s sneak}'
me lhod ew n mu can learn the ~ lorse

Code in one hou r and pass lhat dumb
S"'pm Tech-Plu , bam les!. $5. cC W)
Code Ta pe (TS): Th is tape will leach
you the letters, numbers ant.! punelUa-

lion you need 10 know if }'OUare go ­
ing on 10 learn the code at 1J wpm or
20 wpm, $5 (TS )
Cede Tape (T I3): O nce you know Ihe
code for the letters ITS) you can go
immediately 10 cop) ing IJ "' pm code
(using my systenu, This shou jd on l)"
ta ke IWo or three days . 55 HI 3,
Cod e Tape (1"20): SIan right out a t
20 wpm and master if in a weeke nd
for your Extra CI.1SS license . $5 (T20 j
C ode Ta pe (T H I: Same deal . II
doevn'r teke any longer to handle 25
wpm as j t does 13. Or use the ARRL
sys tem & take six month s.55 (TIS )
w a yne Te jks at Dayton : This is a 9Q.

minut e tape of the ta lk J'd have given
atthe Dayton. ifinvited. S5 (WI )
Wa~ ne Talks a l Ta mpa : This is the
talk I gave at lhe Tampa G lobal Sci­
ences con ference. 1cover cold fusion,
amateur radi o, health, books you
sho uld read. and . 0 on. $5 (W2)
St ulT ( did n " wri te , bUI )'OU need ;
.'lAS.-\. \Io one d Ameri ca : Rene
make s an air-tight case Ihat KASA
faked lhe Moo n landings. This book
",ill convince even you . 525 (Rl)
La sl Skeptfc uf Science. Th is is
Rend's book w he re he de bu nks a
bunc h of acce pted scienti fic b-e fiefs ­
suc h as the ice ages. the Earth being
a magne t. lhe Moon causing the lides.
and etc . S25 (R2)
Elementa l Eller~~' Subs-cription : I
predict this is going 10 be the largest
industry in the world m about 20-30
years,They laughed at me when I pre­
die ted the personal computer growth
in 1975 . PCs are now the third larg­
est induslr)' in the wOfid. The elemen ­
tal e~rg)' ground floor i ~ still wide
open, hUl lhen thaI might mean giv­
ing up wafching ba ll games and lalk
shows on the "oob rube. $30 for 5h
iss ue, . (EE). A sample issue is S10 .
Th rre Gallo Talks : A prile-" inni ng
teac her u plams "hat'. IIorong with
American schools and 110 hy our kids
are nOI being educa led. W hy are
Swcdi,h young'lc rs. who slar( sc hool
a t 7 yean; of age. lea\'mg ou r kid s m
the dust? Our kids are inle nlionally
he in g dumbed down h ) ' o ur school
.}'stem - Ihe lea, t effec li\e and mO~1

e\pensh e in Ihe world. $5 ( K)

, . , ,, .~
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North invites all amateur operators

and SWLs to participate in the 28th
annual Hunting lions in the Air Con­
test. from Saturday, January 9, 1~
(0900 UTC). to Sunday, January 10,
1999 (2100 UTe), How many people
get invited to hunt Indian lions? Don't
miss this opportunity! Gel in touch
and get the rules at {h ttp://www.
angelfire.com/inlvu2jhmj or {http://
welcome.fGl1ionsclubj. E-mail the li­
ons Club at {lions.324dl@u5a.netj.

The Bangalore ARC issues a
warm welcome lor any ham visiting
Bangalore, in person or on the air,
especially on two meters. asp,
aSls are handled at the BARC,
Post Box #5053, GPO, Bangalore
560 001 , INDIA: E-mail [vu2arc.!t
hotmail.com). flJ

VlsualRad i~ is a powerful Control
software for AOR, ICOM. Kenwood,
JRC, YAESU and more. Starting at
US $122. Download demo: [http://
ou rwo ri d , com p u se rv e . co m!
homepageS/visualradio]. For inf% r­
der: Computer Interna tional . St.
Johns MI. TEUFAX: (517) 224-1 791.
E-mail : [SchuetteO email.minlcity.
com]. BN B601

HEATH COMPANY is selling photo­
copies of most Heathkit manuals.
Only authorized soorce lor copyright
manuals. Phone: (616) 925-5899,8­
4 ET. BNB964

parll.lng witheiecec and water. Com­
mercarrrsormaton. Tim starr. (407)
850-9258. E-mail (AE4NJ @ao!.com].
visit ourWebpages at [WWW.OARC.
ORG] or send SASE to: Orlando
HamCation"' , P,O. Box54781 1, Or­
lando FL 32854. BNB213

SPfC/RL ROO/TiON

--_.-.......

~

Hunting Indian
Lions in the Air

Bangalore. the "Garden City of In­
dia" and "India's Silicon Valley," and
the cap ital of Kametaka. is also
known as "India's Ham Capital,"
since nearly 10% of India's hams re­
side in the city, II was the first In­
dian city 10 have an amateur radio
club. a repeater, a digital mailbox,
packet BBS, radio direction finding
competitions ... and last October
the Bangatore ARC held India's first
hamlest. a three-day event that at­
tracted nearly 800 attendees from
allover the subcontinent of India.

Th e Lions Club of Bangalore

TELEGRAPH COL L ECTOR' S
PRICE GUIDE: 250 pictures/prices.
$12 postpaid. ARTIFAX BOOKS,
Box 88. Maynard MA 01754. Tele­
graph Museum: [hnp:Jlwllp.com].

BNB1l 3

WANTED: NYE VIKING STATION
MONITOR RFM-ClO3, RFM-OOS. Pay·
ing S6OO. Randy BallardN5WV, (903)
687-3002; [TMTC Prysm,net].

BNB5001

Orlando HamCatlon'" and Com­
puter Show Feb. 12-1 4, Central
Florida Fairgrounds . ARRL North
Florida Section. Commercial areas
feature over 200 vendors, and swap
area includes over 400 tables. Tail­
gatlOg. forums, testing. Ovemight RV

ASTRON power supply, brand-new
w/warranly, RS20M $99, RS35M
$145, RS50M $209, RS70M $249.
AVT. Gall Jar other models.. (626) 286­
0'18. BNB411

WWII MILITARY TELEVISION
WANTED : Army/Navy SCR, ATJ,
ATK, AAK. ARJ, CEK, CRY. Receiv­
ers. cameras. monitor, transmitters,
dynamotors. Maurice seeeemer.
590 Willis Ave.• Williston Parll. NY
11596. PIF (516) 294-441 6.

BNB69

METHOD TO LEARN MORSE
CODE FAS T AND WITHOUT
HANGUPS Johan N3RF. Send $1.00
& SASE. SVANHOLM RESEARCH
LABORATORIES. P.O. Box 81 .
Washington DC 20044 USA.

BNB421

aSL CARDS. Basic Styles:Black and
White and Color Picture Cards: Cus­
tom Printed . Send 2 stamps for
samples and literature. AAUM'S,
8617 Orchard Rd., Coopersburg PA
18036, Phone or FAX (2 15) 679- 1- --- --- - --- - - -- - --,----- --,
7238. BNB519 :

1I
WANTED: High capacity 12 voII so­
lar panels for repeater. [kk4_ @
fairs.org] or (540) 763-2321.

BNB2630

Barter 'n' Buy
Tum your old ham and computer gear into cash now. Sure , you can
wait lor a hamfest to try and dump it , but you know you 'll get a far
more realistic price il you have it out where 100 ,000 active ham po­
tential buyers can see it, rather than the lew hundred local hams who
come by a Ilea market table, Check your attic . garage, cellar and
closet shelves and get cash for your ham and computer gear before
it's too old 10 sell. You know you're not going to use it again , so why
leave it lor your widow to throw out? Thai stuff isn't gelling any
youngerl
The 73 Flea Market , Barter 'n' Buy, costs you peanuts (almost}­
comes to 35 cents a word lor individual (noncommercial!) 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 honest. There are plenty of
hams who love to fix lt1ings , so if it doesn't work, say so.
Make your list, count the words, including your call, address and phone
number. Incl ude a chec k or your credi t card number and expiration. If
you're placing a commercial ad, include an additional phone number,
separate Irom your ad.
This is a monthly magazine , not a daily newspaper, so figure a couple
months before the action starts: then be prepared. If you get too many
calls . you priced it low. If you don't get many calls, too high,
So get busy, Blow the dust off. check everything out, make sure it sti ll
works right and maybe you can help make a ham newcomer or re­
tired old timer happy wilt1 that rig you're not using now. Or you mighl
get busy on your computer and put together a lisl of small gear/parts
to send to Ihose inte rested?

Send your ad... and payment to: 73 Magazine, Barter 'n '
UUJ , 70 RI . 202N, Peterborough NH 0,3458 and get ..et for
the phone calls . The dead line for the April 1999 classified ad
seclion is February 10_ 1999.

-'-"----------'

RF TRAN SISTORS TUBES
2SC2879 , 2SC197 1, 2SC1972 ,
MRF247, MRF455, MB871 9,
2SC 1307 , 2SC2029, MRF4 54 ,
2SC3133, 4CX250B, 120 0 6 ,
6KG6A, etc. WESTGATE. 1 (800)
213-4563_ BNB6000

BIOELECTRIFIER'M5 Hz micro cur­
rent supply for plant and animal re­
search. Semi-Kit 538.00. Assembled
complete With baneries and silver
electrodes 589.50. Add $2 .50 post­
age. Thomas Miller, 314 South 9th
Street, Richmond IN 47374.

BNB343

President Clinton probably doesn't
have a copy of Tormer s Electron;cs
Bench Reference but you should.
Check it out at [www.oh lo .netl
- rto rmeVindex .htm]-over 100
pages of circuits, tables, RF design
information, sources, etc. BNB530

Cash for Co llins: Buy any Collins
EQuipment. Leo KJ6 HI. Tel.fFAX
(310) 670-6969. [radioleo @earth­
link.net] BNB425

PIWlOA. Special Indian postal cover celebrated m·)rld Amatellr
Radio Centenarv,

ir3I.~~ ." • ~ 'Ill/. _o:lסi ftl

h~~~. ~_-..a._'i

0lIR II • ;QVO!I!ll • ""'""'2~ _ ."
I li>T«i{ m -IlJ.. J99tl B.,.,a1on WWJOK1l

1-,-- - -

COLLOIDAL SILVER GENERA­
TOR ! Why buy a "box 01 batteries"
lor hundreds of dollars? Current regu­
lated. AC powered, fully assembled
with #12 AWG silve r electrodes,
$74.50. Same, but DC powered,
$54.50.Add $2.50shipping. Thomas
Miller, 314 South 9th Street, Rich·
mond IN 47374. BNB342

MAHLON LOOMIS, INVENTOR OF
RADIO, by Thomas Appleby (copy'
righI1 967). Second printing available
from JOHAN K.V. SVANHOLM
N3RF. SVANHOLM RES EARCH
LABOR ATOR IES, P.O. Box 8 t ,
Washington DC 20044. Please send
$25.00 donatlOO with $5.00 lor S&H.

BNB420
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•
160-10 Meters PLUS 6 Meter Transceiver

Fifteen reasons why your next HF
transceiver should be a JST-245. . .

1 All-Mode Operation (SSB,CW,AM,AFSK,FM) on all HF amateur
bands and 6 meters. JST-1 45, same as JST·245 but withoul6
meters and built-in antenna tuner.

* JST-145 COMING SOON *
2 MOSFET POWER AMPLIfiER · Final PA utilizes RF MOSFETs

to actueve low distortion and high durability. Rated output is 10
10 150 watts on all bands including 6 meters .

3 AUTOMATIC ANT ENNA TUNER · Au lo tuner included as
standard equipment. Tuner settings are automatically stored
in memory lor fast osv.

4 MULTIPLE ANTEN NA SElECTION . Three antenna connec­
tions are use r selectable from front panel. Antenna selection can
be stored in memory.

5 GENERAL COVERAGE RECEIVER · 100 kHz·30 MHz, plus 48·
54 MHz receiver. Electronically tuned front-end littering. quad­
FEr mixer and quadruple conversion system (triple conversion
lor FM) results in excellent dynamic range (>100dB) and 3rd order
ICP 01+2OdBm.

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 taters for 2nd and 3rd IF optional.

7 QRM SUPPRESSION - Other interference rejection features
inClude Passband Shift (PBS). dual noise blanker, 3-step AF atten­
uation, IF notch filter. selectable AGC and all-mode squek:h.

8 NOTCH TRACKING - o nce tuned, the IF notch tnter wm track the
offending heterodyne (± 10 Khz) if the VFO frequency is changed.

9 DDS PHASE LOCK LOOP SYSTEM - A single-crystal Direct
Digital Synthesis system is utilized lor very low phase noise.

10 CW FEATURES - Full break-in operation, variable CW pilch. built
in electronic keyer up to 60 wpm .

11 DUAL VFOs - Two separate VFOs lor split-frequency operation.
Memory registers store most recent VFO frequency, mode, band­
width and other important parameters for each band.

12 200 MEMORIES · Memory capacity of 200 channels, each of
which store frequency, mode, AGe and bandwidth.

13 COMPU TEA INTEAFACE • Built-in RS-232C interface for
advanced computer 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 - Buill-in switching power
supply with "silent" cool ing system designed for con tinuous
transmiSSiOn at maximim output.

IJRCI de:;pe;n. Rtidio CO.,J'Jd.
430 Park Ave., 2nd Floor New York, NY 10022 Phone: (212) 355·1180 Fax: (212) 319-5227

CIRCLE 159 ON REAOER SERVICE CARO
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