
•

-
-

tw!

•

I

~,LY 200 1

ISSUE ' 4 8 8
USA $3 .9 5

CANADA $ 4 .9 5



Meet Our New Family
01 MobilelBase Transceivers

Fantastic Features • Rugged • Good Looking • Superior Alinco Value!

- l Oa memory channels
- large alphanumeric display
• cress and DeS encede-decede, DTMF encode and

European Tone Bursts
• Large. comfortable backlit mic
• Ten autodial memories
- Accepts optional EJ-41U intemaI 1200/ 9600 TNe
• Rear panel DSUB9 serial connector for packet operation

Each member af our new '1amily" includes:
• Front panel input for GPS/APRS'!l operations
- Ignition key on/off feature
• Theft alarm feature
• Multiple scan modes including (less and DeS
• Available with classic btack(T) or pewter(TG) colored chassis
• Narrow FM operation feature
- 1200/ 9600 bps capability with internal or external TNe
• Wire done feature

DR·135T/TP/TG/TPG 2 Meter FM Transceiver

•
NEW!

Additional features include:
- 144 ~ 148 MHz TXjRX
• AM Airband RX (118 .. 136 MHz)
• Extended Receive 136 .. 174 14Hz (FM)
• MARS capability
· 50/ 10/ 5 watt power output settings
• Available with or without internal 1200/9600 TN(

TP and TPG indude factory-installed TN(

Additional features include:
· 430 .. 450 MHz TX/RX
• Extended receive 350 .. 511 14Hz (FM)
• AU memories capable of odd splits
· 35/ 10/ 5 watt power output settings
• Accepts optional EJ·41U 1200/9600 internal TNC

,D DR.435T/TG 440 MHz FM Transceiver

www.AlINCO.com

DR·235T/TG 222 MHz FM Transceiver

Additional features include:
• Amazing low price for 222 MHz
• 222 - 225 MHz TX/RX
• Extended receive 216 .. 280 14Hz (FM)
. 219 .. 220 14Hz TX/RX capability (see FCC rules)
• MARS capability
. 25/ 10/ 5 watt power output settings
• Accepts optional EJ-41U 1200/9600 internal TN(

Distr ibuted in North America by ATOC Amateur Distr ibuting LLC • 23 S. High SI., Covington, OH 4531 8 • (937) 473·2840
Producl intended for properly licensed operato rs. Permits required for MARs/CAP use. Specifications subject to change without noUce or obligation.

Performance specifications only apply to amateur bands. APRS is a registered trademark of Bob Bruninga, WB4APR.
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Ham Radio In Space:
Tlto Comes Home

Dennis Tito KG6FZX and two companion Russian
cosmonauts landed on May 5th at 05:41 UTe near
Astana. Kazakhstan. On landing, theham radio space
traveler was quoted as saying his stay on the Interna­
tional Space Station was a personal experience that
went well beyond his dreams.

Titc. who reportedly paid the Russians 520 million
for the fl ight. and his fellow flyers Talqat Musabayev
and Yu ri Batenn were each given an apple. The apple
is a national symbol in Kazakhstan and is traditionalfy
presented to cosmonauts returning from space.

During his visit, KG6FZX was t ested by Russian
commander Yury Usachev UA9AD, along with U.S.
astronauts Susan Helms KC7NHZ and Jim Voss. But
Ilto's voyage 10 the ISS is not wi thout continued con­
troversy. Former U.S. senator and astronaut John
Glenn, who himself returned to space at age 77, told
the Cable News Network on Saturday the 5th that he
believed Ilto's trip wasa misuse of the spacecraft .This,
because Glenn believes that the ISSis supposed to be
for research.

But Yuri Semyonov whose RSS Energiya corpora­
lion built Russia's segments of the ISS, says that his
nation is satisfied with this flight. And rumors continue

Ccn nnued 0 11 poqe 6
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...POWER ON WITH ASTRON

SWITCHING POWER SUPPLIES..,

AVAILABLE WITH THE FOLLOWING APPROVALS: UL, CUL, CE,TUV.

MODEL 55-1 OTK

MODEL 55-121F

SPECIAL FEATURES:
• HIGH EFfICIENCY SWITCHING TECHNOlOGY

SPECIFICALLY FILTERED FOR USE WITH
CClMMUNICATJQNS EQUIPMENT. FOR ALL
FREOOENCIES INClUDING liE

• HEAVY DUTY DESIGN
• lOW PROFILE. LIGHT WEIGHT PACKAGE
• EMI FILTER
• MEETS FCC CLASS B

PROTECTION FEATURES:
• CURRENT UMITING
• QVERVOlTAGE PROTECTION
• FUSE PROTECTION.
• OYER TEMPERATURE SHUTOOWN

SPECIFICATIONS:
INPUT VOlTAGE: 115 VAC 5O.'6OHZ

OR 220 VAC SO/60HZ
SWITCH SELECTABLE

OUTPUT VOLTAGE: 13.8VDC

MODEL 55-18

DESKTOP SWITCHING POWER SUPPLIES
MODEL CONT. (Amps)
55·10 7
55-12 10
55·18 15
55·25 20
5$·30 25

ICS
to
12

"25
30

SIZE (inches)
ta xexs
H', x 6 x 9
1%x6 x9

V. x 7 x %
3'1. x 7 x 9'10

Wl.{lbs.)

",.
as
a.a
' 0

MODEL 55-25M

DESKTOP SWlTCHING POWER SUPPUES WTlll VOLT AND AMP METERS
MODEL CONT. (Amps) ICS SIZE (1nchH)
SS-25M" 20 25 2''' ~ 7 ~ 9'>0
SS-3OM" 25 30 3¥" x 7 ~ 9%

Wl.{lbs.)•.,
' 0

MODEL 5RM-30

RACKMOUNT S'MTCHING POWER SUPPLIES
MODEL CONT. (Amps)

SR',4.25 20
SRM-30 25

WITH SEPARATE VOLT & AMP METERS
MODEL CONT. (A.mps)

SRM·25M 20
SRM-30M 25

105
25
30

ICS
25
30

SIZE (inches)
3:4x 19 Jl 9'>0
3'.h 19 ~ 9'10

SIZE (inches)
3'/, ~ 1h9'''
31'> x 19 x 9'1,

WI.(Ibs.)

6'
7.0

Wl.(l bs.)

6'
70

2 ea SWITCHING POWER SUPPLIES ON ONE RACK PANEL
MODEL CONT. (Amps) ICS

SRM-25-2 20 25
SRM-30-2 25 30

MODEL 5RM-30M-2

WITH SEPARATf
MODEL

SRM-25M-2
SRM-30M-2

VOLT & AMP METERS
CONT_(Amps)

20
25

105
25
30

SIZE (inches)
310 x 19 x9'-f,

3'1> x 19x 9%

SIZE (inches)
3:4Jl19x ~

3·... ~19x 9%

Wl.(l bs.)
10.5
11 .0

Wl.{Ibs.}
to.s
11 .0

MODEL 55-10EFJ-98

CUSTOM POWER SUPPLIES FOR RAOIOS BELOW

EF JOHNSON AVENGER GX-MC41
EF JOHNSON AVENGER GX-MC42
EF JOHNSON GT·Ml81
EF JOHNSON GT-ML83
EF JOHNSON 9800 SERIES
GE MARC SERIES
GE MONOGRAM SERIES & MAXON su.acoc SERIES
ICOM IC-Fll020 & IC·F2020
KENWOOD TK760, 762, 840, 860, 940, 94 1
KENWOOD TK760H, 762H
MOTOROLA LOW POWEA SM5O, SM1 20, & GTX
MOTOROLA HIGH POWER 510.450, SM12O, & GTX
MOTOROLA RADIUS & GM 300
MOTOROLA RADIUS & GM 300
MOTOROLA RADIUS & GM 300
UNIDEN SMH1525. SMU4525
VERTEX - rn.i cu . FT- l 0l l , H2O" . FT-7011

NEWSWITCHING MODELS

SS-lOGX. SS-l2GX
S5-18GX
5S-12EFJ
SS-18EFJ
55-1Q-EFJ-98. SS-12-EFJ·98, SS-IS-EFJ-98
SS·WAC
SS-'OMG, SS·12MG
SS·lOl F, SS·121F
5S-10TK
SS-12TK OR 55-1STK
SS-lOSMiGTX
SS-lOSMiGTX, SS-1 2SM/GTX, SS-lSSM'GTX
SS·lORA
SS·12RA
SS-ISRA
SS·10SMU, SS-12SMU. SS-lSSMU
S5-1 0V, SS-12V, S5·18V



5399.99
$399.99

$69.95
$499.99

$34.00
$49.00

$109.00
S109,00

Prlced for the hobbyist!
You can create aootcst AC and DC crcuas
rnnctes after install ing this package oo )'QUr

Iec. Start from scratch. or from the included

I
libra ry of pre-designed circuits. Drag and drop
placement from a complete list of active and
passive compoocnrs. Test using a complete list
of virtual lnslrumentS. Oscilloscope. voltmeter.
ohmmeter, ammeter. and wan meter.

$49.95

HolJbo,;sts and edJcators have ellllll3ced the Basic St~

farnIy of miemcontrollen thaoks to their power. ease
of progromming and SifTllle inlerface. Ramsey now
offers popular 8S boards. kits. and II3irJeB. If you've
been wanting to learn microcortlrollers. or build them

into a project. now's the time!

I 1 I , .

, I t .
I •• ,

Basic Stamp I Module
Basic Stamp II Module
Basic Stamp 1 Starter Kit
Board of Education Full Kit

~
;~ We've got the kit ! Our K4500 is a synthesized

FM stereo nmer. the K4100 is a matching pre'
amp. Both are fully digital ly cootrclled with an
optiona l lRremote control (k~ also). Add our

K4020 2 x 155W Class A powt:f amplifter kit 10 complete youc- d-op-desd
stereo. We also have tubea~flt:f kits. Visit us 011 the.....ro. or request our
newcataloglor IT"IOfe informalion.
K4500 Synthesiled FM 5tereo Tuner Kit
K4100 Digital Preamp Kit
K4 101 IR Remote Control Kit
K4020 Solid State 310W Power Amp Kit

RAMSEY NOW CARRIES BASIC STAMPS-- ~ - -

MINI,KITS
, ~

_ ELECTRONIC PROTOTYPING SOFTWARE,", _

BSl lC
BS2lC
27205
28150

Our FM broadcaster designed specifically lor PC
sound-cast. Broodcasl MPls. internet radio and
ITlOl1: to any FM f3dio in your house Of yard. You
can't buyan assembled broodcaster this~

Of clean. Kit inck.ldes case and power supply.
MP3FM $99.95

Greal el1lr)' Ievd FM lxooxbsl a:.:. Thousands in use. H3rld'j
lor senlllg mec through house and yard. ideal lor school
projects too - you'. be amazed aline OlCeplional audio qu;1Ii.
ty! Runs OI l 'N battery or 5 to 15 VDC. Add matdling case
and whip arltem\1 set for great pro look.

Tunable FM Stereo Transmitter Kit $34.95
Matching Case and Antenna Set $14.95
12V DC Wall Plug Adapter $9.95

FM10A
C'M
FMAC

• Synthesized 88 to 108 MHz tor no frequency drift !
• Bui ~ in mixer - 2 lifle illlJUlSand one
microphone input!

• Strappable for higher power otI\j.U
• l ow pass fi~er IOf great .ujjo

Our FM100 is used aI 0'YCl" !he 'NCll1d by serccs hobb)tsts as wei as duches.
drM: n eeaes, and schook. The IQt incltdes metal case. 1Potip ¥Jtern3and~·

in 110 'od AC. power SlWIY.
FM100 Super-Pro FM Stereo Radio Slatioo Kit 52 49.95
FMl00WT 1 Watt. Wired Export Version $399.95

FM100 SYNTHESIZED FM STEREO RADIO STATION, , .

Clean and powerful, plus an on
bead computer that's your
"virtual" slalJon engineer! We can
now supply ltKn-key packag.es fOf
'jOOf COITll'T'mity Of lPFMstalion.

Cal or visit (U tJro;d;;r;t web site, ~.highpowerim.com. lor ITIlI"e details.
PXl $1,795.00

_ COMMERCIAL 3SW FM TRANSMITTER -,-

~-L_.f ll ~¢

~I'ftlB

,
BROADCAST YOUR MP3 AND ,WAV FILES_. -- - " - - --" ~- - ~

,
_ FM STEREO RADIO TRANSMITTER

GET YOUR COPY
TODAY! Over 100

......===;;,;;;;== :...=:......:.N..::fW:..:..:.... roducts!

DIICevER
" " _._-- "

•SAW Resonators lof high stability - NO Drift!
• PQwerful ...10 dbm ou~

•Range up to 600'
•433 MHz liceose·free band
• Sensawe superhet receiver ....nth RF l NA
•Stable over ItJII J- 12 VDC range
• Optional on-board 12 bitencoder/decoder

uslflg HoItek HT12 sereschips
RXD433 433 MHz Receiver/Decoder Mod., Assembled $26.95
TXE433 433 MHz Transmitter/ Encoder Mod., Assembled 524.95
RX433 433 MHz Data Receiver Mod., Assembled $21.95
TX433 433 MHz Data Transmitter Mod., Assembled $19.95

RF WIRElESS LINK MODULES
~-~-~ -

These are easy to build loiSthat can be used ellher stand
aIooe or as butiog blocks for IT"IOfe complex projects.
BN9 Super Snoop 2W Audio Amp $8.95
MBl Mad Blaster 15WWarole Alarm $4.95
151 Touch Switch 56.95
SA] Rf Broadband Preamp +20 dB $14.95
m Touch Tone Decoder 529.95

This adv.Jna:d kJ. is an 8 '" 8" dfferenlialy steered
base 1Nl is exa:IeIt lor carpe:( or lied floor~.

fT'It:fUion.. uses the /IIeld:Step~. a
BASIC~ 2 cooooIer !hat can use the 852 or
BSH (sold sep;:dety-l. Ahost PC is required 10
dowllbad PfOl:fal'llS to the robot. This (:(lI'llllete kJ.
lnWdes the RoYer. prograrrmI1g cable.IR prOO'nily
delector. btmper S'Mtch kJ.. artd IOe lolowef kit
Carpet Rover II Complete Kit $185.00

Build this kit and detect combustible gases and vapors
including naturol gas. gasoline. propane. and dozens
more. Model GLD1 000 is a local alarm only. GLD1010
lncludes a relay to control extemel alarms.
GlDl000 $29.95
GlDl0l 0 $39.95

Ramsey Electronics· 793 canning Parkway· Vietor, NY 14564
Order Toll Free, 800-446-2295 • Technicalln!o or Order Statu", 716-924-4560

See our catalog online and register to receive our FREE newsJetter: www.ramseyktts.com

RK3000

CARPET ROVER II ROBOT KIT- , -
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But not much more. Last Mine ' s September J rd. so
month I mentioned NASA naturall y I looked through
spokesman Brain Welch. but Rod McKucn's Birthday Book
I didn' t give you the gory de- to see who else was born on
tails . He's the NASA repre- my birthday, If there 's an y­
scntative who was on the Fox thin g to astrolog y, those
TV show which questioned people should be a lot like
the Moon landin gs back in me, right? Well, shari ng my
February, and was repeated in birthday, according to Rod.
March . Too bad if yo u missed arc Hank Thompson. Charli e
this one . Nnw here 's the rest Sheen, Alan Ladd. Kitty Carl­
of the story. isle. Steve Boros, Freddy King.

If you watched the show Valerie Perrine, Ferdinand
you know that Welch had no Porsche, and Dixie Lee Ray,
answers to the many qucs- Clearly pro ving that there ' s
tions raised by Rene, Bill not much to astrology.
Kay sing . and John Percy. His Ferdinand Porsche is the
on ly answer was a defiant, guy who designed the origi ­
"We went to the Moon and nal VW bug. And then, la ter.
anyone who doesn 't believe it the cars bearing his name.
is a nut case." For a while I was buy ing

After the program was Porsches every year or so, but
fil med, Welch went hack to I got over it. The old Porschc
NASA. co mplaining that he Speedster was the most fun
was really embarrassed at not car I've ever had . I' ll bet I
having any good answers for put o ver a hundred tho usand
the q uestions raised, ami that. mi les on it, j ust on car rallies,
by God, he was damned well My Jaguar was the most
go ing to get some answers. trouble, by a very wide mar­
Two da ys later he d ied , at 42 . gin. llove the look of the new
Heart attack. hugs and their colors knock

I did me ntion astronaut me out. I'm glad to see other
John Irwin, who had ca lled car makers like Ford qu ickly
Bill Kaysing on a Tuesday. imitating this new bug look.
explaining that he had I:le- Dixie Lee Ray was the gov­
come a born-again Christian emor of Washington . chair­
and wanted to ge t together man of the Atomic Energy
wi th him Thursd ay to ease Commission. assistant seere­
his con ..ciencc. He died tary of state in the U.S. Bu­
wednesday, Anothe r timel y reau of Oceans, a 10010gy
heart attack . professor, and a winner of the

Just a coincidence, of United Nations Peace Prize.
course - like the death o r the She 's also the author o f End ­
eleven astronauts in the few rrmmemaJ Overkill. which de­
months back in 1967 " he n hunks the crapola Gore has
they would have had to agree been spreading about eco­
to go along with the hoa x. logical disasters such as glo-

I've got to stop making so hal warmi ng. air pollution. en-
much of tbcsc coincide nces. dangered species. wetl ands.
4 73 Amateur Radio Today . June 2001

Yeah. ~Iore ~I()()ning Birthdays overpopulation, etc. It's re­
viewed on p. 15 o f my lHsdom
Guide.

Yes, bless his heart, Rod
even has me on his Birthday
Book list.

PiJi:S is Pigs

When I went to Erasmus
High in Broo klyn (NY). they
had a booklet of recom­
mended hooks to read . I natu­
rally turned to the humor sec­
tion, and listed there was Pigs
is Pigs. It had to do with a
Railway Express agent who
received a freight collect ship­
ment of two guinea pigs. The
agen t looked in the manual to
see how much to charge, but
co uld on ly find pigs listed , so
he used that price. T he cus­
tomer looked at the bill and
said hey, no way I' m going to
pay that muc h for two little
guinea pigs. The agent argued
that. "Pigs is pigs." He sent
word back to the home office
asking fo r clari ficati on .

Weeks wen t by with no re­
spo nse . T he two guinea pigs
turned into eight, then twenty.
More weeks and a second gen­
eration was propagating, with
the agent now de aling with
hundreds of guinea pigs. Soon
it was thousands.

I was reminded of this
story when I read about sci­
entists using pig organs for
tran splants. T he problem is
that the bod y's immune sys­
tem immediately rejects the
implant. That was only a small
pro blem for doctors, who
solved it by destroying the
patient's immu ne system with
very to xic drugs.

Their next approach. they
decided. would he to take

some bone marrow from you
and inject it into a pig fetus
before birth. Then, after
they're horn, some of their
bone marrow cells could be
removed an d injected into
you, making you like brother
and sister, making the pig
part human and you part pig .
Theoreti cally it should work
and genetic engineeri ng will
have done it again . Of course,
it co uld have a side effect of
giving yo u a strong desire 10
ro ll around in shit.

Hey, why bother 10 live a
healthy life so you won 't de­
stroy you r organs when ge­
netic engineering will soon he
solving the organ transplant
problem? There arc, by the
way, 65,000 dy ing Americans
who arc desperately waiting
for human organ tran splants,
but on ly a third of them wi ll
ge t one in time .

On the brigh t side, the
Mayo Clinic, the best hospi­
tal in America, claims that
95% o f their organ transplant
patients live normal healthy
lives for at least one year.
W hat a fabu lous SUCCeSS!

\ \'ar a n d Peace

Why are we so warlike '! I'll
be t that you've never given it
any serious thought. War is
bad. Peace is good . Righ t'!

Okay. now let' s actually
thi nk about it.

I love walking around my
north pasture every spring ,
wit h new wi ldflowers pop­
ping up almost every day. Ev­
ery inc h of the ground is con­
tested. Vigorously contested.
It's warfare at the plant level.

Contin ued on page 8



Big Savings on Radio Scanners

•••""...••••••••••••

•
•

• COMMUNICATIONS
ELECTRONICS INC.

Emergency Operations Center

i'liit

For credit card orders call
1-800-USA-SCAN

AOR- AR8200 Mark 118 Radio Scanner
N:lR82OO Mort.IIIl-A _oj , _ -=---JSPeCIAL U3lI.15
1.000 C • 20 50 S8tel scan en--
'""SS _ : 50 p"" ...-en to..nl • 50 for VFO ...-.:h
F.-.quenqo atep prog............. In Ilipln of 50 ttL
Size : 2..... Wide x 1- Deep x 6' High
F_ nq Cow,age,
5O(l M'" '" Iln.__. ""'j .O'~._ 5U'25-2.0<0 ,QOO .....
(F.... __ ,oooi-. .._lot •.".". FCC~_"' .J
Tho AOR AR8200 Mark liB is the ideal handheld rad,o _nno<
forcommu"cati ons prole"""""'ls. I1 l00t"",s all mode recei....:

WFM. NFM . SFM (Super N..-row FM), WAM. AM , NAM
(wide. stanclard. narTO'W M41. USB. l SB & CWo Su­
per narTOlOl' FM plus Wide lnl N.arroooo' ...... in 8dcl­
lion 10 !he -.dard rnodfIs. The AR8200 IIlso hM a
......lile muII>-h.ndion t...:l aalpl! _ ...... _

~ !win~ readout";lI> bar signsI..-.
battery ..... JeIoCure _ baIlery low legend. sepa-
rate control. for volume and squelch ....
way _ roct.er with separ.'e main luning d .
conf,guarable keypad bee9I~kJrni""lion and LCD
contrast. writa protect and keypad Iod<. program-
mable scan arld search ioouding LINK. FREE. DE·
LAY. AUDIO. l EVEL. MOOE. compute, sod<et fIl·
led for control. clone and 'eoord. Flash- ROM no

ba ttery <eqoUWeCl ..-nary. true <:srrier .e--insertion in
SS8..-. RF pre•• t. <:lion 01mid VHF -.os. Oetad\sble fof'N
bar -.aI.T~ steps ere programmallIe in mullIple&oI50 Hz
in all rroodes. 8 33 KHz -." step .....,_" suppor1ed, Slep­**.~ oIIset. MC. _limiIed & aIIenuator._
and Narmw ...... in IIddIbOn 10 !he -.dlwd modes. For ma><i­
mum _.Iiolll pIe8sI.n.)'OU can IIdd one oIlhe "'*-'U 0p­
tiona l sloI caon:Is 10 this seaor-: CT8200 CTCSS squelch &
search decoder $89.95:EM6200 Exler....14.000 ct>anneI bad<up
memory, 160 search banks. $69.95; RUB200 al:loul 20 $(IOO(IIjs
chip baMld ~no.ro::t pja,,_ $69.~ ; TE8200 2506 slap lone
alimi....tor $59.95. In add'bon. two 18a<I. ara a... llabla for u.. with the
opIion 1lOCkel. CC8200 PC control _ with CD Rom l"''''Iamming
"",,*..-e $109,95: CR8200~ '8COf<lirlg lead $59,95, Ina.-. ~

1.000 ""'" M ...,.., boIn..... et-<}wr. C3(IiIr _ . whip -"'I. Mw
"'" _ . __, Itr." and one ,... -.- AOR _'.oIy.
e_ '""" orde< __ • 1"Clp~_._ ""'"

e-mail: cei@usascan.com
www.usascan.com

PO 80.1045, AnnArtlor. M ichiga n 4 8 106-1045US A
Fa information can 734-996-8888 or FAX 734-663-8888...... .....,.,""""""._'c ." ==k-

I Buy with Confidence I
Order on-nne and get big savings

Fa over 32 years. m.lions fA communications spaaalists
and enthusiasts worldwide tIava trusted Communications
Electronics b' thoir mission critici<1 communications needs.
It·s easy to order, For fastest delivery, order on-Hne al
w w w .u. ascan.c om . Ma il orders to : Communicati ons
Eledronics Inc.. P.O. Box 1045./uln Arbor. Michigan 48 106
USA, Add $20.00 pel radio transceiver for UPS ground
~. handling and insuranolIlo the 0l:X'lbnenta! USA Add
$13,00 shipping tlr itH ecceseceee and p"lllicat"",• . FOI
CaniIda. Puerto Rico,~ !'Iaska. Gtan. P.O. BoxOII>POI
FPO delMwy. shippoIlg c:harges are two limes all ,tilllllltal US
",I" . MIChigan residents add sees Ia~ . No COO·s. Your
salisfaclJol. is guaranleed a retu.n item in..,used oondllJon

in aiginel pad\aglfl9 WIthin 61 days for refund. less shipping.
handl,ng and insurnnce charges. 10% sun;harge lor net 10
billing to qualified accounts .All sales are subject to availability.
acceptance enc veencatcn. Prices. ter ms !Ind specrceeoos
are subject to change wilhoot notice. We welcome jour
Di5C:CMlr, V ISa.~n El<pl"ess, MastelCard . IMPAC a
E l.W<:8f'd , Call anytme 1.eCJO-USA-SCAN a 800--8n-n26
IoOfderlOl--free. Call 734-996-88ll8lfQUlside Canada or the
USA. FAX a nyllm e . dial 734-663-8888. Deater .nd
inIemationa1 inquines invited. Order ycu radio ........~ from
Cornrrunication E Iecb OiIOCS lnc.lOdlIy. _.''''3s ....'.curl.

)

1-800-USA-SCAN•
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More Radio Products

Bearcat" 245XLTTrunkTracker II
M fg. suggested liSt poice $429.951CE I price $ 189 .95

300 Ct'Ianneb . 10 banka ' Trunll Scan Mel Scan Uats
TNnk lockout ·Trunk [)May' Cloning Capability
10 Priority Ch annels' Prvgrammed s.rvlce Sean:h
Size; ZIIrWide x 1- Deep x 6~ High
Fnqw ncy Co~:

29000.5<1.000 MHz., 108-17~ MHz" 40&-512 MHz.. 806-623995
MHz" 1149.0125--B6ll.ll95 MHz.• 894 012 5-956000 M,.,..

Our Bearcat TrunkTrad ""r BC245Xl T. is the world '. fl " t scan­
net desi\lned to tr.ck Moto ro ta Typ . I . Type t1. H"bri d .
SMARTNET, PRIVACYPlUS and Ecw::5" analog lrunl<ing IIY'IJ-­
1_ on eny band. Now. IoIIow UHF Hogh B.nel. UHF 800I90O
101Hz Inned pulllic; saleIy and ~...-vocesysterns jusI_ if
......_ ....... two~ c:ornrno.roi<:a~__ used. Our sc:arv.­
oftsrl;....-.y .-wtw.,q such 81 Multi- Track - Track MOre ....

one IrunIcing syslOm at. lime MId sca'l__MIdtr_
systems at ltre ...me I""". 300 Channels _ Program one fre­

quency into each Choannel, 12 Bands. 10 Banks · Includes
12 bands, wiltl Aircreft and 800 MHz. 10 banks wilh 30 Choan­
nal, ead> "re uselul for sloring .imila' ' reQue""ies to main­
tain laSI.,. sca..ning~es or for storing ail ltle f""luendes
of • lrunked 5~tern . Smart $carner _ Aulome~C8l1y pro­
I7"m,..,... BC2~5XlT with all !he frequencies and trurOcing

talk. IJ'OUIl'I for ycu local ar_ by _sing !he Bearc.a1
nstoon8l~ ...Ih )'OU' PC. If you do not e PC
~ use an -.... modem- T.-tlO s-t:h - ~ ...
ltre _rch opeed 10 300 stepe pe< 18COOd.,."., ,'ulilo ­
ing frequency bAnds with 5 KHz. steps.. 10 Pnorrly CtIar>­
....... - You can WIJW'll" """ pnor;ty ct-Inel in ......-J1 bank.
"-\I..ng a pnor'ly channel allows you to keep track. 01
adivily on 'fOUl masl ""perl""'l CI'Ulnnels while monotOling
Olt"l'I" chann~ls for IransmissiOflS. Preprogrammed Service
(SVC) Sea rch - All ows you 10 toggle Ihrou\lh
I"'eprogrammed poI,ce. f"elemllrgency, railroad. a,rcraft.
fTIa'ione. and _a!tleo freq oono::>ea. Uniq.... Data Skip - Al­

lows your scaor- 10 Skip u""""nled dala
tr~lnl reduoes ....-.led bird­
... 118 lOy Bect.up .1f ltre batter)' com­
pIefeIy d_". ... if __ ill disc:or>­
neded. ltre IreqlHlflOe5 I"OQI.I"..:I in
your seanr>er are r~ta;ne<l in ..-nory.
M....... Channel Acc::ess - Go directly 10
any channel. LCD 8acII Lighl . An LCD
lI\lht remains on for 15 seconds wr.en the
back light key Is p,essed . Autaligh l _Au_

tomatically lums lhe back light on when
)'OUr sc:a.... 1ItopI on. llarrI;;m;ssion. Bal­

le." Save - In manual mode, Ihe
BC245XLT .uloma~C8lt" .educes its
po.er requ iremenlS to extend the
~ c:rwv-,Attenuator -R~!he

IJIII"III stJ eoogll' to~ p e...~ liIJr18IIowrr­
_ ,The 8C2a5XlT aIso""""S ... con­
-.tiOna1 """""",, Now it's _y to con­
"nuou81y monilor many radio conversa­
tion. even lhough tIlIl message is SWlIch­
ing IfeQu" ncie• . The BC245XlT comas

with AC adaptar. one red>argeabje long life ni --<:ad battery pack.,
bell dip, fte. ibte ruDber .ntenna.earp/'looe. RS232C <:sble. Trunk
Track... ".........". tp.Jide, owner-. manual end one .,.. .mited
u-. -.anry. No< <>:>rnpalible ..... AGEIS, ASTRO. ESAS or
LTR . ystems.. .- """" _ on your ,_ scanner klday,

Order on-line al _ .'.... : ..~....... for 0JiC*.--,.

Save-....... on radio scanr-. wtIen purc/>Bsed dinK:lI'y from
CEI, 'lbI.- CEI price aft.... instant rebate ill listed below:
8e<lrca1 895Xl T 300 ch. Trunktracker I baselrrotlole scanner.S179.95
Bearcco1 780XlT 500 cnl"t1.ri.tr",*", III baselmobole ._...•.•. $339.95
a--cet 278ClT loocll, AMlFWSAME WX~~...... 51 59 95
ElefIreal2a5IU.T300ch. T~ II ~fI(;.lW'W . ••.SII!995
BeM:at 248ClT 50ch _AMlFIoIIo...- alerlllCai ..... ...~ .. Io89.95
e-a.I~ 200",'.4><oId 1JfXJ'IS_••.__.__. SI69 96
e-a.I~ lace,.......,sports _ _.__...__..SI49 96
e-a.I8OXI.T50u. ,..d..., ..."
e-a.I6OXlT30ct ,......., ,.$7a.95
e-a.I8CT7 "_I..- . $I3IIl96
N:lFt N{82OO MarllIIWldi Band ta.._ . . S539 96
N:lFtAAl6BQ WIde B8ncl fI(;.lW'W willi quicII. dIaf9sr S209.95
K;OOICR8!lOO_oj~_ , S l ,~ee 96

ICOM PCR1000comput.-corrm.o-oicatio_" ,.,$319.95
ICOM Rl 0 hi>n<t\old wklaOOnd <:om'T'OJnications """"""r., ,,$.219.95
Unlden WXl 00wealtlef Alerl "";!11 SAM E,....1..,a..,.,.,..,.., ".,S049,95

Visit WWW.USASCAN.COM

Unil:len®
NEW!

Bearcat8 780XLT Trunk Tracker III
MIg . suggested list plice $529.95
Less ·$190 Instant Rebate I Special $339.95
500 Channels '10 banks' CTCSSlDCS ' S Meter
Size : 7- Wide x 6' '''''''- Deep x 2 ,~r High
F,..qwncy co.-..-:2~0000-5120000 MHz . 606000­
823.9815MHz" 6<l9 0' 2~1l6ll ,9Il75 r.lHz" 894 ,0125-' 300,000 MH:t.

The Bearcat 780XLT has SOOchannels and Ihe widest
frequency coverage of any Bearc.at SC<!nner ever. Packed
with lealLl.es such as TrunldrackGf III 10 cover EDACS.
MocOtOla and EF Johnson syst-. control channef only
mode to llIloW you 10 automatically trunk certain s)'Stems
by simply programming the control channel , S.AJ,tE.
_ 'tv alert,~dispIay&bed<litCOi"'ols.~·

in CTCSSIDCS 10 assign analog and d igital subaud.b1e
lone codes to a specific frequency in memory. PC Control
with RS232 pori. Beep Alert, Record function, VFO con­
trol, menu-d riven design, total cha nnel control arld much
mor• . Our eEl package deal includes telescopic antenna,
AC adapter, dgarette ligher cord, DC cord, mobile mount­
ing bracket with screws, owner's manual , lrunking fre­
quency guide and one-year limited Uniden factory war­
ranty. For maximum scanning enjoyment. order magnetic
mount antenna part number ANTM M BNC br $29.95 ;The
BC780XLT comes with N:. adapter. telescopic anlenna,
O'M'>'!lI"s manual and Ol'le year limrted lkliderl wananty. Not
eompabble with AGEIS. ASTRO or ESAS systems. For
fastesl delivery, order on-line a t www.usascan.com

Bearcat" 895XLT Trunk Tracker
Mfg. suggested list p rice $499.95
Less ·$320 Instant Rebate I Special $179,95
300 Ch.nnel . · 10 banks · Bulh-in ctCSS' s Meter
SIze : 10''''' Wld e x 7''''' Deep l( 3.... High
FIWIIIMICy CtwfIraga: 28.000-54000 MH.t.• 106000.174
MHl.. 216llOO-512 OOO~. 806.000-623.lI9S MHl., lW~ Ol2S­

Il6lIlI9S r.II-tt-. 894012:5-956.000 MHz-
The Beareal895XlT .. "4*b kif •• "'ng Inri.ed (XJm-

tI'U'lications~ Wl1tl tea""" like TlA'boSclln- to
M¥ChVHF cl\atIIWlIs at 100 SlepS per second. Thls base and
mob... scanner .. also ideal lor inlelligence professionals
IItt<;auM ~ has a Sill"'" Strength Mel...., RS232C Port to .......
comptl ter-control 01 your s<:aflller via oplional hardware and
30 trunking channel indicator annuncialors to show you real­
time trunking activily tor an entiro l runking system. Olher fea­
lures induda Auto Store - Automatically stores ail adiva fra­
q......ncies within II\e specified bank(s). Aula Recoo:hng - Lets
you record chan..... i1divity from the _nner onto a tape r&­

eorder.CTess Tone eo.d (ContInuous Tone Conlrol SquoeIcI>
System) aIows ee SQUelch 10 be broken during scanning only
"""'"'. correct CTess lone is .eclI'iVed. For ma..imum &can­
ning enjoyment, ord.... the l<>IlowonlI optional aocessorie-s :
PS001 Ci!;ar>!tle IIgMer~ cord for ,....opooaoy opelalio..
from your vehK:Ie'. cigarenelighler $" 95; PS002 DC powef

cool - enables pe<manent operalion from your .....nic;Ie'. fusft
bwl $14.95; M8001 Mobde roount,ng brad<el $14,95; EX711
E.lernal speake. w,lh roounting brackel & 10 foot of cat*e
with plug attached S1995, The BC895XlT comes with AC
adapter. telescopic antenna, ownor'. manual and one year
limrted Uniden wananl)'. NO! compa tible wrth AGE IS. ASTRO.
EOACS. ESAS or LTR .ystems.

I
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.....and since Jim's wife didnt want
him setting up a slation in the house..:

Continued on page 58

accreditation; reimbursement for expenses: VE
conduct: preparing an examination: examination
elements:definition of code andwritten elements;
preparation responsibility; examination require­
ments; examination credit; examination prcce­
cure: examination administration; temporary
operating authOrity.

E1 G Certification of external RF power ampli­
fiers and external RF power amplifier kits; Line
A; National Radio Quiet Zone; business commu­
nications; definition and operation of spread
spectrum; auxiliary station operation.

Subelement E2 - Operating Procedures.
(5 Exam Questions - 5 Groups]
E2A Amateur Satelli tes: Orbital mechanics:

frequencies available for satellite operation; sat­
ellite hardware; satellite operations.

E2B Television: fast scan television (FSTV)
standards; slow scan television (SSTV) stan­
dards; facsimile (fax) communications.

E2C Contest and OX operating; spread-spec­
trum transmissions; automatic HF forwarding:
selecting your operating frequency.

E2D Operating VHF/UHF digital modes :
packet dusters;digital bulletin boards;Automatic
Position Reporting System (APRS).

E2E Operating HF digital modes
Subelement E3 - Radio Wave Propagation.
[3 Exam Questions - 3 Groupsl
E3A Earth-Moon-Earth (EMEor moonbounce)

communications; meteor scatter.
E38 Transequatorial; long path: gray line
E3C Auroral propagation : selective fading:

raoro-pam horizon; take-off angle over flat or
sloping terrain: earth effects on propagation.

Subelement E4 - Amateur Radio Practices
[5 Exam Questions - 5 Groups]
E4A Test equipment: spectrum analyzers (in­

terpreting spectrum analyzer displays; transmit­
ter output spectrum): logic probes (indications 01
high and low states in digital circuits: indications
of pulse conditions in digital circuits): Pc-baseo
testing procedures and performance limitations.

E48 Frequency measurement devices (i.e.,
frequency rounter, oscilloscope, dipmeter); meter
performance limitations; oscilloscope perfor­
mance limitations: frequency counter perfor­
mance limitations.

E4C Receiver performance characteristics
(i.e.. phase noise, desensitization, capture effect,
intercept point.noise noor, dynamic range (block­
ing and IMO). image rejection, MOS, signal-to·
noise-rat io); lnrermooutatron and cross-moon­
lation interference.

E4D Noise suppression: vehicular system
noise: electronic motor noise; stenc; line noise .

E4E Component mounting techniques {i.e.,
surface, dead bug (raised), circuit board]:direction
finding: techniques and equipment; fox hunting.

Subelement E5 - Electrical Principles
19 Exam Questions - 9 Groups]

N u-7R

Question Pool Syll abus:
Element 4 - Extra Class

Subelement E1 - Commission's Rules.
{7 Exam Questions - 7 Groups)
ElAOperating standards: frequencyprivileges

for Extra class amateurs; emission standards;
message forwarding : frequencysharing between
lTV regions; FCC modification of station license;
ac-meter band sharing; stations aboard shipsor
aircraft; telemetry; telecommand of an amateur
station; authorized telecommand transmissions:
definitions of image, pulse and test.

E1B Station restrictions: restrictions on sta­
tion locations; restricted operation; teacher as
control operator; station antenna structures; defi­
nition and operation of remote control and auto­
matic control; control link.

E1C Reciprocal opera ting: reciprocal operat­
ing authority; purpose of reciprocal agreement
rules; alien control operator privileges; identifi­
calion. (Note: This includes CEPT and IARP.)

E1D Radio Amateur Civil Emergency Service
(RACES): definition;purpose; station registration;
station jcense required;control operator require­
ments; control operator privileges; frequencies
available; limitations on useof RACES frequen­
cies; points of communication for RACES op­
eration; permissible communications.

E1 EAmateur Satel­
lite Service: definition ;
purpose;station lceose
required for space sta­
tion; frequencies avail­
able; te lecommand
operation: definition;
eligibility; telecommand
station (defin ition) ;
space teteccmmano
station; special provl­
scos; telemetry: defini­
tion; special provisions;
space sIaticwl:definition;
eligibility; special pro­
visions; authorized fre­
quencies (space sta­
lion); notification re­
quirements; earth op­
eration: definition; elig­
ibility: authorized fre­
cueoces (earth station).

E1 F Volunteer Ex·
aminer Coordinators
(VECs): defin ition:VEC
qual if icat ion s; VEC
agreement; scheduling
examinations; coordi­
nating VEs; rernburse­
ment fo r expenses :
accrediting VEs;ques­
tion pools; Volunteer
Examiners (VEs): defi­
nition; requirements:

New Element 4 Syllabus
for Comment

conlilluedJrom page I

that the cash-strapped Russians will fly more
high-roller space tourists later this year. This
could include Titanicproducer James Cameron.
'Nho has already said that he wants 10 walk in
space.

Thanks to Henry Feinberg K2SSa, VIa

Newsnne. Bill Pasternak WA6ITF, editor.

TheQuestion Pool Committee, National Con­
ference of Volunteer Examiner Coordinators,
has released the draft syllabus for the new EI·
ement 4 Question Pool. This question pool will
become etleclive July 1, 2002. The draft sylla­
bus is available for download at [hll p:/I
www.arrl .orglarrlveclpool.html]. The public is
invited 10 comment on this syllabus. All re­
sponses must be received prior 10 August 15,
2001 . Please direct your comments 10: Scotty
Neustadte r W4WW, chai r, QPC , E-mail
[W4WW@arrl.net];BartJahnkeW9JJ,member,
QPC, E-mail [vec@arrt .org]; and/or Fred Maia
W5YI , member, QPC, E-mail (l maia@
prodigy.net].
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Contin ued on page 6 1

More Famous Hams

thoug h the ir being hams
hasn't been mentioned in all
the media attention, far ' s I
know.

Number o ne on our 2001
hall o f fame ham list is Den­
nis Tito KG6 "''ZX who, de­
spite every effort o f NASA to
prevent it. made a $20 million
tourist trip to International
Space Stat ion "Alpha." Den­
nis, who had been a rocke t
eng ineer for NASA'~ Jet Pro­
pulsion Lab, wised up and
le ft NASA to s ta rt an invest­
ment co mpany. Did well, of
course .

Number two was Veronica
(Roni) Bowers KD..K KM,
the Baptist missionary \\00
was sho t down by a Peruvian
Air Force plane . The story is
tha t the Bowers Cessna Float
plane was spoiled by a C IA
survei llance plane, whic h re­
ported it to the Peruvian mili­
ta ry, requesting them not to
lire on the Cessna si nce it did
not seem to be carrying drugs.

T he third ham in the news
is Robert Hanssen K9Q VL.
the accused spy. Oocps.

How many famous hams
have you worked '? How many
do yo u, or have you known
personall y. Ho w many have
yo u visited in their ho mes?

I remember one time I al­
most worked Art hur Godfrey.
He was on a DXpcd ition to
French West A frica a t the
time and I really wanted to
comuct him.bur I didn ' t have
enough s ignal to cut it. It
wasn 't that I was anx ious to
rack up a new country, or
even to have the bragging
rights for co ntac ting Godfrey,
which probahly would have
made my Been-There. Done­
T hat list. What was drivi ng
111e was that with him on the
expeditio n was Colonel Carol
Cone, who was a good per­
sonal friend from hack in 1933.

Col. Cone was a fe llow stu­
dent with my father in 1920
at Kell y Field (San An ton io),
and often visited us for dinner
when we were living in Wash­
ington DC. He and I would
play games while my folks
cooked di nne r. So I was
mighty di sappoi nted when I

Three hams have recen tly
made the news hig time -

Famous Hams

" 'omen Smokers

As had as smoking is for
men, it's far worse for women,
according to a report from the
National Institutes for Health .
Wome n arc up to tw ice as
likel y to suffe r strokes, lung
cancer, and heart a ttach as
men smokers . It also can
cause bi rth defects. lower IQ,
and low hirt h we ight for their
babies. Then there's se vere
PMS and early menopause.
The bottom line is that any
young girl these days who
takes up cigare ttes is either
pathetically ignorant. or flat ­
out stup id. O r both.

be surpri sed if it can't. T he
study found that vitamins
co uld prevent Al zheimer 's
dementia.

I suspec t that the reason \'i­
tarni ns and good nutrit ion
make the difference is that
they keep the immune system
strong enoug h to keep the
brain fro m turn ing to mush.

No. Coke docs not qualify
as good nutr ition. Nor do Big
Macs. Nor frie s .

In another report it was
poi nted o ut that 88% o f all
med ications use aluminum
hydroxide as a stomach buffer.
This, and antacids, a re major
sources o f alumi num.

As I' ve mentioned before,
we also get a luminum from
vaccinations and anti-perspirants.

So what's the big deal
about al uminum'! Excess ulu­
minum in the blood gat hers in
the brain , in terfe ring with the
microvolt bruin wiring, slow­
ing down and eventually stop­
ping the circuits from worki ng,
Pffft goes short- ter m memory.
and then longer and longer.

My mother, who died o f
Altheimer' s, could remember
her address whe n she was
seven years old in Denver, but
couldn' t recogn ize the people
she was living with a t the
nursing home.

I bel ieve that Alzheimer 's
can he reversed wi th diet.
Please, someone with a sic k
relative, tryout what I rccom­
mend in my health guide and
let me know ho w you do .

Vitam ins a nd Alzheimer's

On the other hand, I've also
read that JFK had just pro­
posed that the U.S . issue its
own currency instead of bor­
rowing it from the Fed and
paying interest on it. S ince
th is would cost a very small
group of in te rnational bank­
crs tril lions of dollars. that
story also made se nse as a
reason for JFK 's shooting.

There could have been quite
a crowd o f shooters on that
grassy kno ll.

JFK and the ETs

are faulty and you almost get
sunk as a result? What 's it
sound like when a ship you've
torpedoed is sinking'!

Still another who-sbot -Jf'K
sto ry arrived via E-mail. I en­
joy conspiracy theories, hut I
don't buy in to them wit hout a
lot o f reli able information 10
support ' em.

T his o ne has Kenn edy,
shortly befo re he was shot,
handinu Te xas eovcmor John- -Connally the notes for a
speech he was going to make.
Connally was serio usly
wounded. Once he read the
notes he was terri fied for his
own life, so he put the notes
in a safety deposit box . not to
be opened until afte r his
deat h. He died in 1993 and
his aide took them fro m the
box and kept them.

Enter Profe ssor Lawrence
Merr ick o f Cambridge, MA,
who got the notes from the
uidc.Tbc result is a book due out
SO)I1, Killing the Messenger:
The Death ofJFK.

His speech was announcing
govcrnm•.'m cor aect with aliens.
sayi ng that they are frie ndly,
not to be concerned, and that
details would be released
soon , His shooti ng had 10 do
with keeping this information
from the public.

Truth or hoa x?Submarines

How key were submarincs
in WW IP Well. with just two
percent of all the :o-.'avy \ . per­
sonnel , o ur submarines ac­
counted for more than half
o f all Japanese shi pp ing de­
stroyed during World War II,
Two hundred forty-nine U.S.
submarines made Pacific war
patrols. Of those. 52 were
los t. with a casualty rate of
six times that of non -subm a­
ri ncrs - the highes t loss of
any brunch o f the mi li tary.
Our subs san k 1.392 Japanese
vessel s.

What was it like on a sub
during the war? Read my $5 Just as I've predicted, a
book. Submarines ill W\VII. Swedish study reported in the
for the story o f 90% boredom Journal of Neurology says
and lOCk excitement none of that nu trition can help pre­
us will ever forger. What's it vent Alzheimer 's. I haven' t
like to he depth-charged? seen any reports of st ud ies to
What's it like when your sec if nut rition can act ually
new-model e lect ric torpedoes reverse Alzheimer's, but I'll
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In the fores t surround ing the
meadow, every inch of ground
i", the site of constant warfare.
Vicious, to-the-death warfare.
Only the strongest and most
adaptable survive.

When I sc uba di ve the reefs
arou nd the world , I enjoy the
beauty of the coral. Yet. if
you' ve watched the PBS
shows about the oceans yo u
know that every inch o f terr i­
tory in the ocean capable of
supporting life b a hattie­
ground mo st ly with
chemical warfare .

Then there 's the food
chains, both under water and
on la nd, including ours . More
vic ious warfare, as the meat­
caters kill the vegetarians and
eat them. The so ngs birds
sing are war so ngs, warning
other hin ts that th is is the ir
territor y and don 't mess with
it. Birds eat hugs. Hugs cat
bugs. Even an!'> have wars .
Mess with a bee hive and see
what happens. T hat ai n ' t love
and peace.

Male animals and birds
battle for mates. So do fish.
So do men.

Everythi ng live is lighting
for life . territory, and repro­
duction.

Peace? Not if you want to
survive.



Hamtronics, Inc.
65 Maul Rd; Hilton NY 14468-9535

Ph: 116-392-94 30; EmaIl; sales@hatntronics com

COR-3. tnexpensive. fleXible COR module with limeffl.
cotnesy beep . audio mixer. . only S491lo. il, $19 w/1

CWI0-2. Eprom<:on\1oIled ID ar. .•..onl)" $54/kiL $19 wit

DVR.1. Record your own voice up 10 20 sec. For VOICe

id or pIaymg dub amouncements $59Jk it, $99 wit

COR". CompIele COR and CWIO all on one board 10
in eprom Low power CMOS onl)" $99lk lt, $149 w/1

COR-6. COR wilh rear-voce re. Low power CMOS, roan­
volaIiIe memory ....."""" .... kit only $99, wit only $149

COR-5, I'P conlroller with autccatch. revers-e ap, phone
remote control. lots of DTMF control f<lnClions. all on one
board. es used in REp·2QO Repeater , $319 wit

AP·3 . Repeater au&opa1ch. reverse auIOpalch, phone line
rerno1e cortrol. Use with l 0-2. __ kll $89

TO·2. F(U'.ogil DTMF dec:oderfcontroller Five lalchng
on--oII" 1u'>cIions. toll can restridor kit $19, w/1 $129

TO-4. OTMF contrOller as abovfl 8llO!!pt one 0fK)II

function and no toll c;a.ll reslrictor... 10'1/1 $89

Pocket st~ed, bullab qual ityl ]GH;z
bandwidth. 1ppm acetJ"a(:y. very afford-­
able NiCd bal1ef'y. ac adapter/charger.
rugged bIadI ancdlzed aluminum ease.
1e\e5COpIng wtlip antema and great
SBrlSltJYily allow meaSlRmerJlS even from
a d,Slarr::e
Th rH models wllh prices from $99 10
$219. Altgo up to 3 GHz. Somegoas
low as 10 Hz wilh no4se fillers and other
advanced features.
See our website for details.

A mieroprocessor-controlled repeater with full
autopatch and many versatile dtmf remote con­
trol features at less than you might pay for a
bare bones repeateror controller alone!

Digital Voice Reco rder Opt ion. Allows message up
to 20 Sec. to be remotely recorded off the air. Play
back at user rBqUBSt by DTMF command. or as a
peOOdlC voice id , or both_ G.eat 10f" makIng c lub
announcements! _..__ _.- only $100

REP-2OOC Economy Repeater. Real-voice lD. no
dlmf or autopatdl .-_ .Kil only $795. w&t $1195

REP-200N Repeater . W ithout contruller so you can
use your own Kit only $695, w &t $995

HANDY FREDUENCY COUNTERS

• llit still only $1095
• factory assembled stili only $ 1295
50-!14, 14J.-174, ~t:l·133.~15 U fi2
( FCC !~_.",0<1 f", """,,,,..cia! """'Oce In 100 & 400 U><z b_ )

Hamtronics has the
m ost complete line
of modules fo.
making repeaters.
In addition t o
exciters , ce's, and
recei vers, we offe r the following controllers.

/}•

No need to spend thousands
on new transceivers fo r each
bandl
• Convert vhf and uhf slgnais

to & from 10M.
• Even if you don~ he'o'll a t OfJ

rig. you can pod< I4l YfN'I good
used ~mtrs & rcvrs lor ned to......

• Reuiving con...rte~ (shown ab<M:t) available for
valious segr1Mlf1\S oI6M. 2M, 220. and 432 MHz.

• Revg Conv KilS trom $49, wiredltesle<l unils only 599

Access all yo ur favorite
closed repeaters!
• Encode. all stardan:l sutlao.»­
ible lones ,."lh crystal aceuracy
and convenienl DIP swilch
setection,

• Decoder can be used to mute receive audio and is
oplimized for installation in repeaters to prcvtoe dosed
eccess. High pass filter gels rid of annoying rcvr buzz.

• TO-5 CTCSS EncoderlOecode. KIt $39
• TO-5 Cl CSS EncoderlT)ecOOer Wiredltesled $59

CTCSS TONE ENCOOER/DECODER

CRYSTAL CONTROLLED;
• R1 00 for 46-54, 12-16. 140-1 15. or 216-225 MHz, .
............................. ........ .... .... .......... til $129, wit $189
• R144 l ike Rl00. for 2M, WIth helical resonator in
fronl end k it $159, wit $219
• R451 lor 420-415 MHz kit $129, wit $189
• R901 for902-928MHz , kit $159, wit $219

R304 Synthesized UHF Receiver :
various bands 400-410MHz.
• Kit (44G-t5llhamband oniy) (incl lC.O) $119
• Wiredllested $209

FM RECEIVERS:
Very sensitive - 02pV.
Superb selec tivity, > foo dB
down al t 12 kHz. best avail­
able anywhere. f1uller-proo(
",,,,,,,,,.

R301 Synthesized VHF
Receiver: variouS bands
139-114MHz, 216-226 MHz_
• Kit (ham bands onty) (TCXO oplion $40l _.. only $139
• W,red/tested (iod l CXOl $209

FM EXCITERS:
Rated for continuous duty.
2W continuous duty output
n01 SynthesIzed VH F
Ex-c ite. : for varIOUS
bal'lds 139-174MHz. 216­
226 MHz_ Dip SWItch Ireq
settIng.
• Kit (tlambands only) (TCXO opllon S040j .............• , $109
• W iredl1ested. incITCXO $189

T304 Synthesized UHF E.cite. :
for venous baMs 400-410 MHz.

• Kit (440-45() ham band only) Incl l CXQ ,.." $149
• Wired/tesled ., , , , , $1B9

CRYSTAL CONTROLLED:
• TAS1 : for6M,2M.220MHz kit$99,wlt$169
• TM51 : for 420415 MHz kit $99 ,wlt $169
• lA901 : for 902·928 MHz. (O.5W out) wlt $169

VHF & UHF POWER AMPLIFIERS:
Output levels from 10W to lOON Starting at $99

• TransmittIng conve rters for 2M, 432 MHz.
• K;!s only $89 vht or $99 uhf,
• Power amplillers up to SOW.

' 0 .<l.-'.' ~ ' .... 'c ~
... i .~__ ·',.-Jo

.. •• > ..
- r __~ ~~~. •

LNK-{ )
PREAMP
ONLY $591w&1
low noise lNY-lype preamp
in alum case wi BNC jads.

-
~
~~~~~~ A ..enslli... end selective protes.

.. sionat grade receiver to monitor
crtticat NOAA weather broad·
casts. Good reception even at
d,slaroces of 10 miles or more with
SUlla t>le anlerna. No C()rnparison
,."th ordinary consumer radios

'
AulomaIJC mode proYldes storm watch. alerllflg you by
LnnuIlng receiver and providing an output 10 tnp rernole
equipmenl when an alert lone is broadcast. Crystal
CXIIIlrolled lor ilCCU"acy; all 1 channels (162 40 10 162.55).

RWX Rt;vf U . PCB 0I'Iy .._ _ ._.._ ..•.._•.._ .._ ..•.. .._ $n1
RWX R~vr k~ wltIl cabif\tI, speak &. AC adapter _._ $!9
RWX R~vr wiredltnll'd in cabinet with IJltaker &. adapter " $139

LNP-( } PRESELECTOR ONLY$39/w&t

• Eliminate inlBrm<Jd1
• Sharp a-eecrce flltl!f
• lO'Nnoise preamp
• AvaIlable for bands from

13710 170 MHz.

WEATHER ALERT RECEIVER

LNY·( ) ECONOMY
PREAM P ONLY$291w&t
• Miniature MOSFET Preamp.
• Low noise figure.
• Allai/able for various baoos from 28 to 450 MHz.

Get time & trequ.ncy chec ks
without buying rnuhiband hI
t(:vr. Hear 50Iar activity reports
a"8dm9 radio proplI93tion.
Vwy sensllive and -.elective
crystal controlted superheL
dedcated to lislening to WlNV on
10 MHz. Performance rivals the most expensive fCYffl.

• RWWV Rcvr kit, PCB only ... ".. "..."...".... ".."....... " " " ,, $59
• RWWV Rcvr kit with cebt, spkr. &. 12Vdc Ildaoler " " $89
• RWWV Rcv. wit til cab! with spl<r &. adapler " _ $129

Join the fun. Get slTlklng
Ilmge. dired'y from the weather
...tellim !

A wry sensllive Wtdeband 1m

receiver optimiud fof NOAA APT "''-''_'''::::::::-1
& Russlan MeIeof' ... athe, fax on -
the 137MHz band.

Covers all 5 salejhte channels, Scannef ci rcuit & recorder
control allow yoo to automatically capture sigrlalSas satel­
lites pass overhead, even while away from home
• R1 39 RecelverKtt less case , $159
• R139 Receiver K tt with case and ac power adapttlr.$1S9
• R139 R&eeiver w/1 in C856 w,lh at power adap1er....$239
• Internal PC demodt.4alor board & imagIng software . 5289
• Turnstile Ant6ma _ 5135

• Excit ing new AM receiver lor
the 118-137 MHz aircraft band.

• ldeal for monitoring at airports.
• Allows pilot control of runway

lighting.
• ElT /11001101' to detect aoo

locale lkIwned aircraft.
• Dip switch fr~ seIecliorl.
• soceoo- senSItivity and selechvTly.
R121 Receiver rnodiNl wrredIl&Sted $209
R121 Receiver in cabinet 1_ _ . )... .,.••.•$299



Phil Whitchurch G35WH
21 Dickensons Grove
Congresbury, Bristol
B549 5HQ United Kingdom

The Antenna That Never Was
. .. . and the 4S7WHG DXpedilion that ALMOSTfollowed sui t.

It all started to go wrong wlJen jan and I arrived aL Sri Lanka 's Bandaranaike In ternaLional
Airport, ,1 bout 30 km nonh of the capi tal, Colombo, at aboul 5 a.m. on 9tlJ November
Ins; year. Having clear ed immigraLion, we ivere horritied 10 discover IlJaL the airline
lJad lost 11m of our three bags - one conta ining the R-7000 vertical, and the other my
clothes, cools, s/ibroplcx key, MFj-269, and headp hones. j an's bag ar rived safely!

Photo t\ . G3SWJf operating (/I Miltou \ Hotel. U lIlllI"ll(IIIW.
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H
aving spe nt what see med Ii kc
ages fi lli ng out a lost baggage
report for the a irl ine . we

stumbled through the "Green' channe l
and met up with o ur Eng lish-speaking
driver/guide. Karu .

We explained ou r predicament. a nd
Karu immediately look us to our tra ve l
agen t' s desk in the arrivals area . whe re
I sig ned a number of forms and handed
over my passport and the keys to our

missing hags so that the agent cou ld deal
with the Custo ms formalities when the
hags d id arri ve. In an tic ipation of hav­
ing the R-7000 with me. which I curry
in a six -foot-long sk i hag. I had asked
for a cur with a mol' rack. Such things
arc unknown in Sri Lanka. and we
were provided .....-ith a six-seater mini­
bus, which was a lot more comfortable
than a car. part icularly o n the lo ng
journeys over very poor roads.

We the n se t o ff o n a 3-ho ur d rive to
thc Kandalama Hotel . near Dam bulla.
arriving in time for lunch. With a six­
hour time shift. a 13-hour night and
no sleep on the plane. thi s was no w
about 7 a .m. body-clock time and we
were exhausted.

I had fi rst made contact w ith Dam­
mi ka Fernando 4S7DP. the pre sident
o f the Rad io Soc iety of Sri La nka
(RSS L) in October 1999. via the
RSSL Weh site Iwww.qsl.ne tlrssll] .
which contains a section on how for­
e ign ama teurs can obtain a license to
opera te from Sri La nka . Damm ika re ­
spo nded very pro mpt ly, indicating that
he was willing to he lp with the license
application process. w hich in vol ved
subm itt ing copies of numerous docu­
mcnts. incl ud ing m y U K license . a
document from the Briti sh police
sta ting that I do not have a c riminal
record , and a copy or the Icor n IC-706
tec hnical specifications.

This was a ll se nt o ff by snai l-mai l on
II th February :!OOO. and o n 6th July I
received an E-mail from Dammika
saying that their Ministry of Defense
had appro ved thc lice nse application.
It was the n necessary to snail-mail the
document hack to the U K for me to
sig n and return to Dammika. together



H '
525· .3.3" . I.T

TE--32 '1IItH'lII cress E.cHer ' ....95
•E9t P'O\Ir.1mmalll1 ,

sell table mes'll9f$
• Fully tiekIj1f~
via IllCludell keypad

• Meets aHFCC
KJentlhcatlon r~Qui,emenlS

• Fufy enclosed CTCSS

- """• All 32 EIA tonesecm
61,0 to 2113 SHz included

• PerlflC! tor mobile I
base awlications

Anyone participating in Sri Lankan
traffic seemingly does so with some
contempt for life . Basically. the
Singalese philosophy on traffic boils
down to the idea that every two-lane

Cont inued on page 12
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66" .1.08' • .21·

SS-64 DIP S.IIt ~~l1mmJb II CTtSS flce' " $2U 5

• 51cress Tones
• 106 OCS COdes
• Supports 151 Repeater Su!lsaibers
• Qn·Urw Computer H~lp

• Repealer CW 10
• Ai r nm~ loading & Analys;s Graphs
• S i ~ na ll ino sonrets: CTCSS
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•TP-3200RM-BTri"" Rfcl Mo." 'IIItio1 $219.95 IKII ~. Ill'"'~ Morse Colle klelltIlier
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• DIP swrtch P'O\Ir~bIe
• MiniatureIII siZtl
• 37 EIA tones, 21 >lOfl·sttndil rd
tones from 330 to 2S41 Hz inclu(led

• ROlVlIrse Burst own-in
• Easy 3 wIre hool<up

orld's best ham weather station*
The ULTIMETER" 2000 tracks
more than 100 values so you can
monitor and record weather
extremes in your area.
In stant a e c e s s 10: • cu rre n t value s -

Yo' " \ y,' today's highs and lows « long term highs and lows e

~,-r.c'. bY,' "" 1. time/date for all highs/lows • rain totals'[ for today. yes·
.-., \ua\ Icrday. and long term- alarms, and much mo re, Easy to Install.
• C on nect data output dtrecuy to TNC Ior APRS weather sta uc n.

Features superbly accurater- baromet- Only S379 plus shipping (t Opuonal
ric pressure • 3-hr, pressure change · sensors add'l.) Other ULTIMETER mod­
indoor/outdoor humidity] • dew poi nt'[ e cis starting at $ 189.
wind speed/directio n · indoor and out- - Bvcn WeatherWarch magazine con­
door temperarure > wind chill tempera- eludes "t he best we have seen."
ture « rainfall t .

The Weather Picture"
An eyepopping add-on to )'our ULTiMETER

The most popular accessory for OU f precision weat her
systems, The Weather Plctu("('- continuously displays
all the villl i weather data you've pre-selected from your
ULTIMETER- w eather Station . Big red nu merals are
eas y to read from ac ross the room , da y or night.
Available in two sizes. in brushed aluminum, traditional
oak. or solid leak. STii 4ov,'n: I S~' 1 Il l'

Call TOLL-FREE: 1-866-364-7338 FAX 407-892-8552
PEET BROS. COMPANY, Inc. 31 E. 17th Street. St. Cloud FL 3-1769

Our 26th Yell' C 200 1 Peel Bros. Co.
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Visit our Home Page to see and actually try our Weather Stations:

www.peetbros.com

to the best way of documenting such
eq uipment as I would be carrying. so I
was left with preparing a list with an
official-looking UK Customs stamp on
it and following Romcsh's advice and
taking my chances with the Sri Lankan
Customs.

with the modest fee of 650 rupees
(about £6.50). upon receipt of which
the Sri Lankan Telecom authorities
would allocate the calls ign. On 25th
September, I received another E-mail
from Dammika telling me that I had
been allocated 4S7WHG. I had asked
for 4S7WH. amongst others. but they
always add a "G" for "guest" opera­
tors. I asked for him to send it to me by
snai l-mail, or even a copy by Eernail,
but he was strangely reluctant to do so,
preferring to meet me on arrival and
hand it to me then. This was not practi­
cal. given the ungodly hour at which
we arrived. so we arranged for Karu to
collect it the night before.

Clause (9) of the license states, 'The
licensed stat ion shall only be operated
at the address shown in the license."
Dammika had inserted his own address
for convenience as, at the time of ap­
plication, I had no idea where we
would be staying. As I was planning to
be active from a variety of different 10­
cations around the country. he la ter ad­
vised me to append "/A" to my call
and to inform the Sri Lankan Telecom
authorities by fax of my itinerary.
which I did. Unfortunately. I never re­
cei ved any form of acknowledgment or
confirmation fro m them.

We actually hooked our trip through
Jetwing Travels in Colombo. and
Dammika told me of an amateur who
worked there. This turned out to be
Romesh 4S7RF, who is also G0TAO
and the chief executive of Jetwing Ho­
tels. In an exchange of B-maits in mid­
October. Romesh mentioned the
theoretical need to obtain an "equip­
ment release letter" from the Sri
Lankan Telecom authorities to present
to Customs on arrival. He told me that
this process can take 2- 3 months and
that most visiting amateurs take thei r
chances with the "Green" channel. He
added that there had never been a
problem to his knowledge.

As there were only a few weeks be­
fore we left UK. obtaining an eq uip­
ment release letter was not prac tica l. I
made various inquiries of the Bristol
Chamber of Commerce, the Sri Lankan
desk at the DTI. and the UK Customs at
Bristol Airport. No one was able to
give me any sort of sensible advice as



Photo C. Left ro rig/If, Phil G3SWH and Romesh .JS7Rf:
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Photo R. The setup at Milto" s Hotel.

The Antenna That Never Was
comuured j tom p age 11

road is wide enough for three cars.
buses. or trucks - all at the same time.
This naturally leaves enough space for
two bicycles and cows on the loose.
not to mention pedestrians. At times.
traveling on the island requ ires some
extraordinary driving skills but. in the
end. there is always some maneuver
you can make to avoid the bus or truck
that is coming stra ight at you . making
you reali ze that you may have just
avoided reaching a premature end to
your ho liday. During the Jirst few days
of our stay. driving on these roads

caused us to miss an occasional hea rt­
heat. hut after that we (more or less)
came to accept the situation as part of
the experience.

On arrival at the Kandalarna. I had
literally only the clothes in which I
stood up. plus two pairs of underpants.
which Jan had carried in her bag, For­
tunatcly, essentials like toothpaste, ra­
zor, etc.. were also in her hag. A visit to
the hotel shop provided two tee-shirts.
but nothing like socks or shorts. The
hotel is literally in the middle of no­
where. so there was no chance of buying
any other emergency clothes. After a
wonderful Ayurvcdic head massage

and an exce llent dinner, I washed my
socks and we went to bed feeli ng
some what numb.

Next morning, we we nt off to the
spectacular rock fortress of Sirigiya .
Built in the 5th century on top of a
2(X}- meter-high rock . it 's compared by
guidebooks to something like a Euro­
pean chateau plonked on top of Ayers
Rock . We decided not to c1 imh the pre­
carious staircase to the top and went
on to the ancient capita l of Polon­
naruwa. The ruins here date from the
I Ith century and include some re­
markable Buddhist temples and rock
carvings. It started to rain whilst we
were there and, due to the necessity
to re move one 's shoes whe n vis iting
Buddhist temples. much of the visi t
was conducted with wet feet.

On the way hack to Kandalarna. my
mind started to work, and I began to
think of what cou ld he achie ved radio­
wise with the equipment I had on
hand. I carry the Icom IC-706. power
supply, laptop. wire antennas, coax. and
various odds and ends in my hand lug­
gage. so I had the basis of a station.
Keying the transmitter was possib le
using the laptop's keyboard and CT.
but I was missing a pair of head­
phones. Jan came to the rescue with a
pai r of simple ear piece s from her
portable CO player. J was in business!

The Kanda lama hotel is an architec­
tura l gem. built into the side of a
mountain. facing north. and overlook­
ing a l st century manmade lake called
a tank. The ex terior of the l -km-long
building is covered in carefully cu lti­
vated vegetation to hide the concrete
outline. Our room was on the third
floor. with a convenient tree in the gar­
den below, so a sloping dipole was
practical and the takeoff looked good.
I already had permi ssion from the ho­
tel manager to operate. so I set about
rigging the antenna. Thi s proved much
more diffi cult than expected. mainly
due to the ny lon string tangling in the
vegetation. and I had to abandon my
efforts when dusk fell.

We left next morn ing for a three­
night stay in Kundy, the ancient capita l
of the country. so I was hopeful of
some acti vity from the Citadel Hotel.
When we arrived, there was a message

•
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COR RATI ON

ITwo Speed WOmJ Gear Motor(

Powerful winClShield
Wlpllr molOf fOf
20CJ0.2001 SatlA'T\ L
series automobiles.
Two speeds; higtl speed
is 106 APM at 12 VOC,
4 Amps. l ow speed is
41 APM al1 2 vee. 0.91 Amps , 3/8' threaded
drtve shaft with nul . A 2.25' levtlr with a univer­
sal joint, atlad'led to lhe shaft. is eaSily remcv­

able. T overallength x 3.5" x4'$1915
CAT ' DCM-171 each

I Rechargeable Battery I
Eveready # NH22. Nickel Metal
Hydride rechargeable battery.
Replaces 9 VOlt batteries in many
applicat ions. Actual voltage
72 Volts. can be dlarged in most

Nickel-cadmium chargers,$3~
CAT' NMH-9 each

I Miniature DC Motor I
Mabuchi" FF·N2OPN a
Miniature 1.5 to 3 Volt DC motor.
Ideal lor modelsand radio control
appliea tions where sma ll see is important.
No load rating: 15,800 RPM 0 2.4 V, 96 mAo
l ength (exclOOing shalt), 0.654 ' long x 0.4T x
0.39", 0.0391 1mm) 00. II 0.13" long shalt ,
SOlcjer~ terminals. large quanlity available,

CAT'DCM-166 1SO for6OCea.

2 for $150 1 5:OP::~;~'

I Solar Panel I
Output: approx .
3 Votls 0' 40 mAo
2.40' square x 0.13'
thick epoxy-encapsUaled
Silieon photcwottaic panel removed from solar
lighting system. Solid, almost -unbreakable
module with easy-lo-solder spots on backside.

Ideal lor soIar1XlW6recl battery 35n
chargers and other projects. $ ~

CAT. SPL-60 each

MAll ORDERS TO:

ALL ELECTRONICS
CORPORATION

P.O. Box 567
Van Nuys , CA 91408

__ FAX (818)781·2653

e-mail a llco rp @allco rp .co m

TERMS: NO IAINIMuM OROtR. SIloPll'"\l.-.:l1." ,,*'lIlor "'"
48 I;OOIInental u,s.". $5,00~ Ofd&r, ..... -.. ondudi"ll 1.1\.
HI. fOR Of c__ m....., P8Y fu. shiPll'"\l. ". orOOrS~811l1

L:.:C~=."'OA:::'~";m~~~~::; local .ta'" ...... lIlo. Quanll_rl ~, tKl COO. I'nceo ...,e
CALL, WRITE Ikl'--"" -.cd"""",
FAX or E_MAIL
for our FREE

96 Page
CATALOG

Outtide the u.s .
..nd $3.00 p(n'U1 .

few unanswered CQ calls on 18073 kHz,
I moved up the band and found Kjell
SMOCCE just finishing a QSO with
another 457 station. I called him and
he came straight back and gave me 549
- my first QSO at 11:08 UTC nn 13th
November! After a short chat, Kjell
kindly left me with the frequency. I
had about 40 QSOs, mainly with east­
ern Europe, but including G3JZI over
the next hour or so. hut 1 was obvi­
ously not getting out as we ll as 1would
have liked.

We then moved on 10 Nuwara Eliya
in the hill country for one night. Even
though I had permission to operate at
the Galway Forest Lodge. overhead
power lines surround the building and
we were scheduled to leave at dawn
the following morning, so amateur ra­
dio was not on the agenda for that day.
There was a fax from Jctwing to say
thai the Customs would not release the
antenna to them as they required some
more documentation. I spoke to Dam­
mika 4S7DF by telephone. who told
me not to worry, as a friend of his was
the chief Customs Officer at the airport
and he would try to arrange the re lease
of the equipment on my behalf. I asked
him 10 arrange to forward it to our last
hotel a t Unawatuna. where we were to
spend five'nights relaxing after a fairly
grueling tour,

We then moved on for two nights at
the Yala Safari Beach Hotel. close to
the entrance to the Yala West National
Park on the southeastern coast. What a
superb hotel! We arrived in the late af­
ternoon after a long journey via Horton
Plains. where we made a 10 km trek to
see World 's End. an awesome 7(X)..meter
precipice with magni ficent views. Our
room faced onto the beach and was
about 150 meters from the sea itself.
There were two lines of stunted trees .
between which 1 rigged a horizontal
dipole running east/west. By this time,
1 had calculated the length of a 20­
meter dipole. and adjusted the so­
called 17-meter dipole to this hand.
Without an ATU, the SWR was 1.3:I;
the first QSO was with RIANZ at
12:40 lITe, j ust about d usk, on 15th
November. The choice of 20 meters
proved to be a had one. as activity was
a lmost nonexistent at the times when 1

from the airport saying that they had
received my bags. which had been left
in Amsterdam. but that the Customs
would not release the antenna or other
items without a copy of my license. so
could I please fax them a copy. The
good news was that the bag containing
my clothes was en route from Co­
lombo. The hotel's fax machine failed
to co-operate. but I was fortunate to be
able to send the copy document back
wi th the driver who delivered my
clothes.

Again. I had permission to operate
from the hote l manage ment and made
contact with the chief engineer almost
as soon as we arrived. He could not
have been more helpful. even arrang­
ing one of his electricians to scramble
over the hote l roof to help rig the an­
tenna - much to the alann of some of
the other guests!

There was no opportunity to operate
that day. as we went off to see the
Temple of the Tooth and a typica l Sri
Lankan cultural show. Later that
evening. the hotel laid on some live
music. which was very loud in our
room. resulting in a laic night change
10 a quieter room on the ground floor.
The antenna thus had to be taken down

. again very early the next morning be­
fore we set off for the day's visit to the
Pinewella Elephant Orphanage at
Kcgalle. The highlight of the morning
was to see about 50 elephants of all
sizes being driven down the village
street to bathe in the shallow river.

The antenna I rigged at the Citadel
was a simple wire dipole for 20. 30. or
40 meters. adjusted by means of croco­
dile clips and supported by a length of
nylon string. I have successfully used
this particular antenna in Tanzania and
on Reunion. and lastly on the Wasini
Island expedition in Kenya. I was
rather taken aback to see that the 20
meter section had been folded back on
itself. presumably to resonate on 17
meters during the visit to Wasini Is­
land. The new room was not so we ll
situated for a horizontal antenna, but a
sloping dipole from a tree was pos­
sible . The assumed 17-meter dipole
didn't resonate on 17 meters. or on any
other amateur band, but I did manage
to tune it by means of an ATU . After a
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Photo D. 11Ie QSL card.

As it tu rned out. it was extremely over­
crowded a nd noisy. T he last straw was
a disco du ring the first evening, the
no ise from which was inescapable . Jan
was in hysterics by 10 p.m. When I
complained. the duty manager cheer­
ful lv told me it would be over bv 12:30• •

a.m.! There we re no a lternative, qui ­
eter rooms available, and we moved
out the followi ng morning.

With Jetwings agreement and the
he lp of a loca l tuk-tuk (three-whee led
taxi) drive r, we found and moved into
a smaller hote l called Milton 's, about
0.5 km away, which was much more
suited to us. Telephone calls to Jetwi ng
re vealed that the Customs would still
not re lease the antenna. and they rec­
ommended I go to Colombo to try to
sort it out myse lf. I re luctantly agreed
to trave l earlier than planned on our
las t day, wi th a view to negotiating its
re lease so as to he able to take it home
with me on the outgoing aircra ft.

With the hotel owner's perm ission . I
set up a sloping di pole for 12 meters in
a tree on the edge of the Ind ian Ocean.
This was fac ing southwest. which was
not the best d irection for Europe. hu t I
managed to generate a respectable pile­
up between mid-a fternoon a nd du sk on
Saturday. 18th Nove mber. My signal
was obvio usI)' not very strong. and
G3HTA gave me 22Y. He was a com­
fortahle 579 himse lf. When the hand
died. I' d made 2 14 QSOs. I was hop­
ing for a repeat performa nce on Sun­
day 19th. hut there was a tremendous
e lectrical storm that aft ernoon which
not only made operating slightly dan­
gerous. but a lso was accompanied by
torrential ra in that reduced visibility to
about 50 meters for se veral hours. The
centerpiece of the d ipo le fi lled up with
water a nd had to be dried ou t the ne xt
day whe n the rain had stopped.

Sessions on the a fte rnoons of the
20th and 2 1st produced 174 and 134
QSOs respectively. I tried extending the
dipole to wnrk on 15 meters and 17 meters.
but was obviously not gell ing out so
we ll as on 12 meters whe n the band
was open. Fluctuations in the e lectric­
ity supply vo ltage sometimes mea nt
that there was not enough voltage to
operate the interface between the com­
puter and the rad io. whic h was most
frustrating and led to reports of QSD.

lTU ZONE: 41

Loc: NJ07ih
Loc: NJ06ri
Lac: NJ06cb

we left. it was ra ining and I was up be­

fore dawn. ru nn ing around the beach
in swimming trunks with a torch be­
tween my teeth. taking down the an­
tenna.

We were look ing fo rward to spend­
ing a few days relax ing at the
U nawau ma Beach Hote l. ncar Galle on
the southwestern coas t. T his hotel was
our choice. rather tha n a rccommcnda­
tion from Jetwing, and it very quick ly
proved to havc been a mi stake . Our
room was on the third floor overlook­
ing the garden and was reall y qui te
comfortab le. e xcept that it sta nk of
paint. We had expected a much larger
property. with some space for antennas.

CQ ZONE: 22

The Citadel Hotel, Kandy
The Ya.la Safari Beach Hotel. Yala
Milton's Hold, Unawaruna

ISLAND OF SRl LANKA

4S7WHG/A
13 Nov 2000
15-1 6 Nov 2000
1&-21Nov 2000

oru

73 and mxfor the QSO
l:l!~~Qj Phil v.-bitchurch. G3SWH • operator and QSL manager.

IOTA: AS-003

was active. A short session before
dawn (about 23:(x) UTe) the next day
produced QSOs with several Carib­
bean stations. Canada. and the eastern
seaboard of the USA. but only 15
QSOs in total.

One of n UT pri nci pal interests on our
travels is birdwatching . and we we re
well revvanlcd in the Yuln area with
painted storks. blue swamp hens. and
three spec ies of bee-eaters. as well as
elephant. buffalo. and wild hoar. The
hote l docs nOI ha ve a swimming pool.
which was probuhly just as we ll. as
there we re severa l crocodiles in the ad­
jaccru lagoon who wou ld probably
have take n up res ide nce. The morning

My partklar thanks go to my XYL Jan: Dammika, 4S7DF: Romcsh. 4S7RF. and to the
management 'earns of the above holds. ....ithout whose bejp and co-operation this

operation wo uld not have been possible

Photo E. Til e Kandutama Hotel. near lJambll/la.
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at the

4S7RF/G0TAO ; and to the manage­
ment teams of the C itade l Hote l
( Ka ndy). the Yala Safari Beach Hotel
(Yale). and Mi lton's Hotel (Unawatuna),
wi thout whose help and cooperation
this ope ration would not have been
possible . flJ

ever ~limb
A Tower Again'

Wdh.lfllrfi 'Tllwers&\the Hllzer '''20~'''::~=~sezsr

A N~.climb TO~\ r Systeml The Hazer brings even the
, la est antennas nd rotors down to ground-level for safe

a convenient in tallation and repair. No climbing required!

Convenient I A ordable tower packages. including
everything you ne 10 get started!

Strength - Stron yet lightweight ali-bolted. diagonal con­
struction. Rated at 7 MPH. Most manufactures only rate

\ their towers at 50 PH. Ever wonder why?

\
Safe, Easy Installation- Includes hinged base for easy
walk-up erection. No gin poles!

Lifetime Investment- Qualrty materials! Anodized finish
resis ts corrosion & rust! Maintains a 'like-new' appearance!

before arriving at Amsterdam at 17:20
local the same day. There was a short
delay before our night to Bristol ,
which arrived at 20 :25 local. To crown
it a ll. our very carefully arranged lift
home got the day wrong and we had [ 0

take a taxi from the airport. Once we
got home. we had been traveling for 26
hours. and were again ex haus ted and
in need of a holiday to recover. We
were waking up at 4 a.m. every day for
the following week!

I made a total of 584 C W QSOs
with 63 DXCC entities . 507 of which
were on 12 mete rs . which was no­
where ncar the level of activity th at I
had planned . O nce aga in, I have
pro ven to myself (i f to no one e lse)
the need to have a simple hut flexible
antenna sys tem where band changes
can be easi ly made to suit the prevailing
propagation. .

C hris Page G4B UE at the Adur Vil­
lage Press pulled out all the stops and
both printed and despatched ' the QSL
cards within 24 hours of receivi ng the
fax of my very rough design. The fi rst
direct cards we re sent c ut withi n a
week of returning home. QSLs are
available from either my Callbook ud­
dress with return postage and SAE or
via the RSGB bureau.

My particular thanks go to my XYL
Jan; Dammika 4S7DF; and Romesh

We trave led back to Colombo on the
morning of 22nd November and were
taken to the airport to meet the C us­
toms offic ials. Bandaranaike Airport is
subject to very strict security precau­
tions. One guidebook says it's prob­
ably one of the most secure airports in
the world. It 's certainly bri stling with
armed troops and machine gun nests!
After much del icate negotiat ion, I was
ab le to persuade the Customs to allow
me to collect the antenna, etc., on pro­
duction of my boarding card . They
took some convincing that I needed to
check the antenna as hold baggage,
i.e ., before I was given my boarding
card, but eventually agreed for me to
call back at 2 a.m. the next day. When I
was checking in the rest of our bags,
they would release the equipment. Un­
de r no circumstances would they even
consider releasing the goods to me that
aftern oon! So much for Romesh's
claim of there never having been a
problem with the Customs! However, I
remain convinced there would have
been no problem at a ll if the airline
hadn't lost the bags .

At 2 a.m. I duly reported to the Cus­
toms officer in the depart ures hall .
Check-in desks at Bandaranaike Inter­
nationa l Airport open promptly three
hours before departure time, so we had
to hang around for another 45 minutes
before we could even think about
checki ng in. Once through the security f..------------- --- -------------­
check, I was whi sked o ff to the arrivals Ir--:
area and produced my authority to col­
lect the equipment. After much further
deliberation and form filli ng. I was a l­
lowed into the store to identify the
bags. The ski bag was immediate ly ob­
vious, hut the two boxes conta ining the
M FJ, Vibroplcx, etc. , had been put into
a large plastic hag and both secured
with wire sea ls. There was a further
difficulty when I tried to take both par­
cels, as the C ustoms paperwork only
related to one parcel ! After much fur­
ther negotiation and the payment of a
500 rupee "storage cha rge" (about £5),
I managed to extricate myself and the
two bags to the departures area and
check them in.

The night home left at 06:45 local
time and called at Male in the
Maldives and Abu Dhabi in the UAE
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Parker A. Cope W2GOMf7
8040 E. Tranquil Blvd .
Prescott Valley AZ 86314

Power Supplies Explained
The esoteric facts.

-

In some places, power supplies are called power conditioners, and power supplies are
reserved [or the AC mains, generators, or batteries. I'll call those things thaI change
the AC mains 10 DC, power supplies.

The process of converting AC Rectificat ion is usually accomplished
vo ltagc 10 DC req uires rcctifi - with silk-on diodes. Aside from their
ers to change the AC (0 pulsat- sma ll size and long life expectancy.

ing DC which must then he filtered or semicond uctors are preferred because
smoothed to a more or less constant o f their low forward \'oha"c drops.e
value. The filtering can he complex or as Low forward voltage drops leads to in -
simple as just a capacitor. The current to creased efficie ncy a nd lower tra ns-
he provided usually dictates the kind of former vo lt amp ratings. In the ' 50s.
fi lteri ng that is used. T he vo ltage may selenium slacks were used fo r rccti fi-
have subsequent regulation depending on cation. and he fore that vacuum tubes.
the needs of the circuit.. to he powered. e ither diodes or mercury va por. we re

D1
, + / '\ / '\ / '\
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- >- ;>
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D1, + / '\/ "\ / "\/ "\ / "\

>- >- >- LOAD-
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>-
>- - (b)

"
" ,

-
Fig. J, (a) A tow Cllrre" t slIl'ply can be half-wave. (b) A single-phase center-tapped rectifier
uses the transformer more effectivetv:

used. Silicon rectifie rs have vo ltage
drops in the order of a volt o r less,
compared to the fift y vu lts or so with
tubes. It's easy to see \vhy tube rectifi­
ers are seen only in o ld eq uip ment. If
vou modify some old "car hv swap'• e •
ping tubes for semiconductors , he sure
to allow for the increased ou tput volt­
age that w ill occur with sem iconduc­
tors . or course . you can add resi stance
in se ries wi th the diodes to provide the
extra vo ltage drop that ex isted in the
tubes.

A transformer is usually used to
c hange the input AC to the le ve l
needed . The transformer is rated in
terms of volt amps (VAs ) instead of
watts. The ph ysica l size of the tra ns­
former is direc tly related to VAs: small
VA, sma ll size. There is some latitude
in the re lationship. hu t a sma ll trans­
former deli vering high VAs will oper­
ate with a high temperature and have
poor regu lation. That is. the secondary
vo ltage will drop under load. For e x­
ample , a transformer may he ra ted at
25 volts at 2 a mps, but unloaded or
lightly loaded , the tran sformer 's o ut­
put vo ltage may be 28 or 30 vo lts. You
can live with that if yo u accept the fac t
that the output vo ltage will vary with
load.
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Pix. 1. (a) A full-wave bridge uses a sing le
secondary. (b) A three-phase system uses tI

bridge.
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I I I I I

I I I

\ \ \
(b)

The phase re la tionship of the wye
and delta arc 60°. The secondaries of
the wyc have a common terminal. the
neutral. If the line-to-fine voltage of the
delta is 20R V, the fine-to-neutra l voltage
of the wye is 120 V. Unfortunately three ­
phase power is not commonly ava ilable
to residential customers and we have to
settle for single-phase power. 220 volts
sing le phase is usually avai lable and a
20 A branch can easily supply the
power for a kilowatt station.

The semiconductors have a forward
voltage drop given as V

f
for some

specified current. The forward drop of
the rectifi ers subtracts from the volt­
age of the transformer. This effect on
the output is small. effectively reduc­
ing the transformer 's secondary volt­
age by a volt or so. This di fference is
usually ignored unless the seco ndary
voltage is very low and you' re work­
ing wi th a tight m ilage budget. When
the forward voltage drop of silicon
rectifi ers is too great, a cha nge to
Schottky diodes may he in order be­
cause they have a forward drop tha t is
about ha lf that of a silicon rec tifier
such as the IN-1.001.

Fig. 3. (a ) Afull-wave rectifier can IUH'e a capacitor fil ter. (b) The rectifier cl/rrell1 flows
in short pulses.

Some transformers that arc wound
on special cores like Hypcrsil . a
Westinghouse trademark, can reduce
the size a litt le bit, but they arc morc
expens ive . T he transformer can be a
tapewound toroid, but it will be cven
more expensive for a given VA. There
are no rea l standard transformers. but
voltages of 6.3 V, 10 V, 12.6 V, 18 V,
20t V, and 25.2 V arc fairly common
with a range of secondary currents .

Rectification of the output of the
transformer comes in two forms : ha lf­
wave and full-wave . Half-wave rcc tifi­
ers [see Fig, l (a)) conduct only for a
half-cycle and consequently produce
DC current in the transformer second­
ary. The DC current can lead to satura­
tion of the core , which results in
red uced output voltage and heating in
the primary. For light loads. the trans­
formers probahly have enough iron in
the core so they won't saturate. Still.
it's a poor use of the core 's VA capa­
bil ity, and full-wave rectifica tion is
usua lly used.

Full-wave rectification. shown in
Fig. l (h). conducts on both halves of
the cycle: 0 I conducts on one ha lf of
the cycle and 02 conduc ts on the othe r
half. The DC curre nt in each ha lf of
the centertappcd seconda ry produces
oppos ing magnetization and doesn' t
saturate the core, Full -wa ve rec tifi ca­
tion can he accomplished with two di­
odes and a transform er with a center­
lapped secondary or with a single sec­
ondary trans former with four di odes in
a full-wave bridge as shown in Fj~,

2(a ), Since two diodes of the bridge
are in series. the bridge has a higher
forward voltage limp. An untapped
secondary also means the transformer
can be margi na lly smalle r and cheaper
for a given VA because a single sec­
ondary is smalle r and cheaper to wind
than two.

The bridge arrangement is com­
monly used for higher currents or when
only a transformer wi th an untapped
secondary is available .

A three-phase transformer is a lmost
a lways used with a bridge rectifier as
shown in Fig, 2(h). Three-phase trans­
formers .are usually wound with a delta
connected primary to ensure balance
on the lines. The secondary can be
connected e ither as a wye or de lta .
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f';g.4. (aJ A choke in/J ill fi lter is used h";,11 higher currents. (b) A multisection fit ter
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Fig. S. (a ) A zener diode is (/ shunt voltage
regulator: (b) Zener diode 's forward con ­
auction is simila r to an ordinary silicon
diode' s. (c) A field effect transistor Cl m be
used lIS a cu rrent regulator.

the voltage on the capacitor. When the
ripple voltage is low. the conduc tion
time is short and the ratio of peak-to­
average rec tifier currents is high. For
low currents this can he tolerated. but
when the currents arc high . ra ther large
diodes are needed and the trunsfurmcr
must tolerate the high peak/a verage ra­
tio. T he result is poor utilization of the
transformer's VA capabil ity.
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T he fi lter for the pulsating DC from
the rectifier can take se veral forms. the
choice being determi ned by the current
levels . For ex ample. a low current sup­
ply will prohahly ha ve a simple ca­
paci tor fi lter. T he capacitive filter IS

shown 111 F ig. 3(u). The waveforms
and currents arc shown in Fig. 3(h).
The recti Iicrs charge the capacitor to
the peak of the pulsating DC. and the
capacitor is discharged by the load cur­
rent. For example. a full-wave rectifi er
will replenish the charge everv half
cycle or every 8.3 milli seconds for 60
Hz mains. The vol tage on the capacitor
can be expressed a.. dV/dt = UC. where
dV is the change in voltage; dt is the
time of charge or di scharge in seconds;
I is the current in amperes; and C is the
capacitance in Farads .

Rewriting the equation for 60 Hz
mains. dV = I x 8.3·JtC.

When C is 1000 IlF and I is 0.1 A
the peak-to-peak ripple will be 0.8 3
volts.

A capac itive fi lter takes current from
the rectifiers for that time when the
output of the rec tifiers is greater than

For example. the rectified voltage
from a 12 V transformer is about 16 Vpk
even though the transformer's pe ak
voltage is 17. With a full-wave bridge
recti ficr. shown in Fig. 2(a), there arc
two diodes in series and the output will
he about 15 vol ts.

111C unfi ltered ripple voltage .11 the
output of a full-wave rectifi er. the RMS
of the ripple voltage 10 the DC voltage
(the average voltage). will be -l8%. hut
that is not a ncccssarilv useful fiaure. In- -many applications the peak-to-peak ripple
after fil tering is the important value.

The RMS ripple for a three-phase
bridge is -l .2<k of the DC voltage. and
the ripple frequency is six times the
line frequency. whi le the ripple fre­
quency for a single-phase full-wave
rectifier is twice the line frequency.
The ad vantages of a three-phase power
supply are apparent: high ripple Ire­
quency for easy filtering and high cu r­
rent. Unfortunate ly, three-phase power
is not common for resident ial custom­
ers. so the discussion of three-phase
power supplies is on ly mentioned in
passmg.
18 73 Amateur Radio toaev » JulV200 1
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.The peak inverse voltage (PlY) rat­
ing of the diodes is influenced by the
voltage on the filter's input capacito r.
When the voltage on the capacito r is
equal to the peak pulsating DC volt­
age, the PIV is equal to tw ice the sec­
ondary voltage. For example, if the
voltage on the capacitor is, say, +15 volts
on the pos itive half-cycle, the peak volt­
age on the negative half-cycle will be
-15 volts and the inverse voltage
across the diode will be 30 volts.

A choke input fil ter as shown in Fig.
4 is usually used for high currents. The
input choke prevents the capacito r
fro m charging to the peak, and when
the choke is greater than a critical
value , the current flow is continuous.
The cri tical inducta nce is R...Il OOO
Henrys. With an inductor greater than
the cri tical value , the peak-to-average
current ratio is about one, and the cur­
rent rating of the diodes and the trans­
fanner is about equal to the load
current. Findi ng a choke with the cri ti­
cal inductance will be a piece of luck,
but any choke with more than the criti­
cal value is fine . The ripple at the out­
put of a choke inpu t filter can be
expressed as Enppk =:: Eoc x 0 .83/LC.
where Enprk is the RMS ripple vo ltage
and L is m Henrys and C is in Farads.
The inductor is assumed to be greater
than the cri tical value.

A multisection filter is often used
when the ripple must he low. A two­
section filter. common in tube type ap­
plications. is shown in Fig. 4(b). The
first section can e mploy a relatively
small choke whose reacta nce varies
with current, a swi ngi ng choke. A
swinging choke uses less iron in the
core and operates ncar satu ra tion. At
high current, the choke operates ncar
saturation and the inductance is rela­
tively low, but at low c urrents the op·
eration is below saturation and the
inductance increases . A second filter
section can be used to reduce the
ripple voltage. II reduces the ripple by
approximately 1/[(21t60f L2C2]. In
many applications, a regulator follows
the filter to stabi lize the voltage and
further reduce the ripple. A typical
regulator IC reduces the ripple by as
much as 50 dB.

Regulators can be either series or

• :E
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Fig. 6. A fixed three -terminal regulator
call hare a variable output voltage.

shunt. A ze ncr d iode shunt regu lator as
shown in Fig. 5(a) is equiva lent to the
VR tube of days gone by. The zcncr
diode 's c haracteristics are sho wn in
Fig. 5(h). When the vo ltage exceeds
the zener knee, th e diode breaks down
and becom es a lo w resistance . The
breakdown re sistance is lo w and th e
vo ltage almost co ns ta nt. The resis­
tance in series w ith the d iode lim its th e

sum of the c urre nt in the load and the
diode. As the load current decrea ses,
the diode 's current increase s. The
source voltage is Vz + RX{lz+ I

h oJ
) . For

good regulation . th e series resistance

junction to c ase thermal re sistance R fJC
o f about 83 0 C/W and a juncti on to
ambient of something in thc range of
2000 CIW, the large TO-3 metal case
ty pically has a n R JC o f about 2° C/W,

o - • °
and th e TO-220 has an R¢>lCo f about 5
CIW. These resistances aren 't e xact, of
cou rse, but th ey are in th e ballpark .
The maximum junction temperature is
usually 150° C or 200° C. In the ab­
se nce of better information. these esti­
mates can keep your transis tors from
becoming toast, at least until you can
determine ho w hot they are .

From these estim ates of thermal re­
sis tance and the rated power d issipa­
tion , yo u can calculate th e maximum
thermal re sistance from the j unc tio n to

the ambient (air), Rq,JC to R¢lJA' For ex­
ample , if th e maxim um o perating tem­
perature is 150 0 C a nd the power

d issipated is I W. then R¢>J('+ RQCS+ Rq,SA
must be less than 150 0 C/W. If R4>JC is
83 0 C/W. and th e therm al resistance
case-to-sink Roes is 10 CAY, then R"SA
must be less than 65.]0 CIW.

If the maximum operating tempera­
ture is 1500 and the de vice is dissipat­
ing 1.5 W. there must be less than
150°11 .5 W (l()()0 C/W ) of thermal re­
sis tance betwee n the j unctio n and the
ambient. With a TO-92 package with

R¢lJC o f 83° C/W then between ~he

junction and the ambient, the heat sink

must offe r less R¢5A than 17 0 C/W to
keep the junction less than 150°.

The th ermal re sistance o f the heat
sink R is strict ly a function of heat

~'A

sink size. and construction . Big heat

sinks have lower R~A than small ones,
and copper is slight ly lower than alu­
minum. Of cou rse, coo l air moving
o ver any heat sink lo wers the R ¢lJA e ven
more , and the more air, the lower the
R¢lJ A' T he cross-sect io n of the sink at
thc transis tor determines how quickly
the heat is carr ied away. A large heat
sink like th e fo il on a circ u it board can
be coo l at the edges but hot at the tran­
sistor. A little more mass is required to
keep th e transistor from frying .

A smoo th interface between the case
and the heat sink is very important. us
is the thickness of thermal ' grease
smeared between the case and heat
si nk. More grease isn 't better, either.
The lowest case-to-sink resistance R..cs

~lSV

~,

220
5W

02

sho uld be high compared to the break­
down resistance . A t the knee, j us t at
brea kdown. the diode generates con­
siderab le noi se a nd the breakdown re­
sistance is rather high. T herefore , the
diode curre nt should be g reater than
the current at the knee. Zener voltages
are avai lab le from 1.8 volts to 200 volts
in approximately 1O"fu steps , with power
ratings from 0.25 watts to 50 watt".

Special-purpose field-effect current
regulators are sho wn in Fig. 5(c).
Regulators for currents from 0.22 rnA to
4.7 m A are available from Motorola.
The regulators prod uce a cons tant cur­
rent for supply voltages up to 100 volt".

While shunt re gulators are simple.
series regu lators are very com mon for
higher curre nt. For example , the
LM78LXX and LM79LXX arc posi ­
tive and negative three -terminal reg u­
lators in a TO-92 package. These
regu lators maintain a cons tant output
voltage from 5V to 15 V for inputs of
about 30 vo lts . T he on ly requi rement
for the input vo ltage is that it be more
than 2.5 vo lts above the regulated o ut­
put voltage. These regu lators can regu­
late about 250 mA when the case
temperature is held to 25 ° C. But.
that's an un likely cond ition.

Thermal problems are probably the
most bothersome
ones to be faced
in designing a
power supply, or
any high-power cir­
cuit for that matter,
becau se the ther­
ma l constants o f
the sem iconduc­
tors are not al­
ways given in the
data sheets . While
th e maximum op­
erating temperature
is always given. the
therma l resi stance
or derating fac­
tors are nor. For­

tunately, all pack­
ages of a similar
type have similar
thermal resistance.
For examp le, the
TO-92 small p las­
tic package has a
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Fig. 7. A variable slIpply C(/II he simple.
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regulation won't be quite as good as
with the LM78L05 because the emitter
follower can' t have uni ty gain, and the
emitter won' , exactly follow the base.
but it's close.

A simple variable 5- to 15-voll supply
capable-of about 2 A is shown in Fig. 7.
The transformer secondary voltage is
24 volts RMS. The input filter inductor

is obtained when the grease is barely
visible.

The output voltage of a three-termi­
nal 5- volt regulator like the LM78L05
can be increased by floating the com­
mon terminal on a constant voltage.
Fig. 6 shows how the output voltage
can be varied. The voltage across R J is
a constant 5 volts; therefore , the cur­
rent in RI is also constant at 5/RI.
This constant current flowing in the rc- \- .J L --'

sistance R2 raises the common termi­
nal or the 78L05 to 5 x R2IR I volts.
The current in R2 is the sum of the cur­
rent in R I and the quiescent current or
the reg ulator. The quiescent current or
the LM78LXX varies from about 5
rnA to 4 rnA as the case temperature
approaches 50" C. Without RI and
only R2 in the common terminal, the
voltage at the common tcnninal could
he raised to the required value , hut the
regulated voltage would be tempera­
ture-sensitive. It 's beucr to have a
reg ulated current as a significant part
or the total current in R2. The outpu t
of the reg ulator is then the sum of the
voltages across R I and R2.

A higher-current reg ulated supply
can be made by applying the output of
the LM78LXX to the base of a power
transistor as shown in Fig. 7. The
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should he larger than the critica l va lue
at the lightest load . Therefore. a 200 n
5 W bleeder resistance on the fi lter is
used to establish the minim um load.
The cri tical inductance then is 200 ml-l .

The LC product o f the f Iter must ex­
ceed a certain minimum III ens ure a re­
quired ripple fact or, The ripple factor
for single-phase full-wave input is r =
0.83/LC, whe re L is in Henrys and C is
in 1lF.

When L is 2(X) mH and C is 100 J.l F
with 50 \VVDC. r = O.()..I 15. When the
unfiltered ripp le is -I.HIK, the resulting
ripple is ubout 21k or O.!D V.

The output of UI. the LM7RL05 . in
Fig, 7 cannot he greater than about 16
volts if U I is to remain in regu lation.
The output of V I can he made variable
as described earlier (sec Fig. 6). When
R I is ahout6HO n. the current in it will
be about 7 mA and the current in R2
will he about 12 mAoWhen R2 is l k.
the output voltage wi ll he about 17 V.

The h~l'. of the 2N659-1. Q I is typi­
cally 90 whe n the collec tor current is 2
A and requires ubout 22 mA of base
curre nt to he supplied hy V L The cur­
rent supplied by V I is base current

We pay $CAS H$

(well. dlCt: k )

for articles!
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Exa mination Test
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pl us 7 rnA for R I . W hen the output is
5 V and the inpu t is 20 V, the power
di ssipation in U1 wi ll he 15 V x
0 .029 A. or 0. 3 W. With the junction­
to~case thermal resistance R.

"
for a

TO-92 package about 83° C/W. a small

heat sink with a R.."" of about 122° C/W
is required to kee p the te mpera ture
be low 125°.

The power dissipated in Q I is also
greatest when the output vol tage is
mi nimum. The maximum dissipation
is about 30 W when the output is 5 V
and the current is near 2 A. The
2N659-1. transistor is rated at 100 W
whe n the case temperature is at 25° C
and has zero di ssipation at 2000 C. The
thermal resistance junction-to-case.
R

OJC
, is 1.75° CI\V ( 175°/100 W ).

When the junction temperature is 200°
C and dissipation is 30 W, the thermal
resistance junction-to-ambient must he
less than 6.67° C/W (200° C/30 W).

Since RaJ(" is 1.75° CIW. the thermal
resistance from case to ambient must
he less than 5° CI\\'. With 30 W c f
dissipat ion. the heat sink wi ll he
about 122 ° F. That won' t ra ise a blis­
ter, but it ' s uncomfonubly hot.

Using an LM 79L05 and a 2Nfl59-t
will make a variable negat ive supply
from a ~20 volt unregu lated supply.

For those who need high power and
have three-phase power avai lable . a
de lta delta wye transformer with the
primary ami one secondary connec ted
delta and the other seconda ry con­
nected wye provides the opportunity to
have a very low ri pple supply with
minimal fi ltering. The line-to-neutra l
are displaced 30° from the line-to-line
voltages. Fig, 8 shows the phase dia­
gram of wye and delta . Tak ing the
delta con nection as the re ference of
one , the li ne-to-neutral of the wye has
a va lue of 0 .57735. A 20X V del ta pro­
duces 120 V when connected as a wye .
Since the delta and wyc have a 30° re­
lationship. full-wave rect ification pro­
duces a ripple frequency that is 12
times the line freq uency, with a ripple
of about 2%.

The matter of protect ion o f the sup­
ply and load should not be ignored. A
fuse or circu it breaker in the primary
of the power transformer may protect
against overcurrcnt. but even a fast-

acting fuse may not be fast enough to
protect tra nsistors that arc in the load.
Fuses and circuit breakers certa inly
aren' t variable. However, a solution is
at hand .

A small SCR like the 2N506() can
provide variable overcurrent protec­
tion. Q3 in Fig, 7 triggers when the
voltage at the gate exceeds 0 .6 V and
effectively shon s the output of the til­
ter. The main circuit breaker opens af­
ter a fraction of a second. The current
in the SCR will be high until the
breaker opens. hut the effec t is a trun­
siem that the SCR can tolerate . Of
course, a fast-acting break er is desired
that opens with 0.5 A. A large safety
factor in the current rat ing is not re­
quired, because the in-ru sh current is
limited by the filte r's inductor. The
va lue of the rheostat R7 in the gate of
Q3 should he 0 .6Il

Irtp
; a 25-011m rcsis­

ranee will trigger the SCR with 2-1. rnA .
whi le a resi stance of 0.3 ohms will
trigger the SCR \...·ith 2 A.

Ovcrvohage protection is provided
by Q2. When the gate vo ltage exceeds
0.6 V. the SCR triggers and effect ivel y
shorts the output of the fi lter. The gate
voltage is se t by di vider R5 and Rfl .
Again . the c urrent in Q2 lasts until the
mai n c ircuit breaker trips. Q2 ac ts like
a crow-bar placed across the outp ut
ICI111 inals of the filter,

The energy stored in the filter 's ca­
pacitor and choke 's magnet ic field
must be removed by the SCRs. T here­
fore, locating the SCRs after the filter
hut before the regulator minim izes the
time needed to reduce the voltage to
ncar zero. and pro tects the regulator as
we ll as the load fro m ovcrcurrents.

Designing a power supply is not a
dau nting task. although there are a lo t
of in terre lated things to be traded off.
From the theoretica l point of view.
power dissipation is a major item and
the transistor data sheets m USI he read
carefull y. From a pract ical point of
view. ob ta in ing the wo und pa rt s ,
transformers and chokes, is a grea ter
cha llenge.

A fle xible bench supp ly can be
built without a lot of head sc ratching.
O r the tradc-offs o f a cus tom sup­
ply can be j ugg led wi th predic ta ble
co nsequences. G9



Erik Westgard NY9D
3990 Virginia Ave.
Shoreview MN 55126

QRP Asylum Update
The latest from our build-crazy ham .. .

The decline ofhome equipment construction in .1nJ.1teur radio must surely rank as one
of the more grad ual of historical trends. ln Ole Sep tember 1956 issue of eQ. Radio
Amateurs' Journal, author DOll Stoner lV6TNS, gets Oil his soapbox: "Too many amateurs
would rather put the green a ll the line and bring home a factory-made ham sta tion,
never m ore to ge t burnt by a hot soldering iron."

L
ike those sto ries told bv our
g randparents of walki ng live
miles to school each day uphill

beth ways in the snow, the truth about
the beg innings of the "appliance op­
erntor" era and the decli ne of hor ne­
brewing is not so clearcut. In Solid
Start' Design for the Radio Amatt'llT;
the emine ntly qual ifi ed home builde rs
Wes Hayward W7ZIO and Doug
DeMaw WI FB open the ir chapter on
receiver design by pointing out that
"bv the time the I930s arrived. it was•
common to find an amateur station
with homemade transmitting equipment
and a commercial-bui lt rece iver. This
was the rule rather than the exception
in the I950s... ." T hey go on to say that
the origins of the "appliance operator"
era we re really marked by the transi ­
tion from homehui lt transmitters to
fac tory-built transmitters during the
rapid growt h of the fairly complex
sing le sideband technology.

One way to remove all guilt fro m
"appliance operation" is to start
scratch-build ing a nd operating your
own equipment. For those who saw
my last article CQRP Dri ves Ha m
Nuts:' 73. 3/01), we huilt se ve ra l
trans mitters from sc ra tch and then

some transceiver and basic receiver
kits . Like the hams from the 1930s, we
had a few problems wi th recei vers . III
this article , we 'll try to reverse 70
years of history, and get some of these
gomg.

WIFR Practical 20m DC Receiver;
W/FB QRP Notebook, ARRL, 1991

Doug De Maw W IFB says tha t sim­
ple receivers ha ve a lot of fla ws . hut he
has them in his books so that beginners
can build the ir con fidence and cxpcri­
meru . After sa lvaging seve ral four-lead
40673 .\tOS t-'ETs fro m some u ld C Bs.
I was ready to make ano ther run at re­
ceivers . tlow much can go wrong in a
receiver wi th just three active de vices?
This one we nt together easily on a
piece o f perforated hoard , which is ap­
paren tly no t a good way to build RF
equipme nt (sec the G3VA book sum­
mary below) . Th is circuit design docs
not have an audio amplifier, so I used
for the first t ime my Heathkit aud io
signal tracer. which was constructed
and she lved over 25 years ago.

I heard a shortwa ve station right
away, and had a feeling of pure j oy as I
listened. tra nsfixed. for maybe ha lf an
hour, I a lso heard an incredibly strong

image of our local A~1 broadcast sta ­
tion. so I built up the brcndcast band
f ilter fro m W4ZCB on page 169.

For the fil ter; I used a three- by one­

inch piece of cheap phenolic
perfb oard. rejec ted by some as inferior
to fibcrgfuss perfboard . which you are
no t supposed to use a nyway. Phenolic
is chea p. you can buy it e ve rywhere,
and to my way of thinking it does not

Plw tlJA . WI FB Un;,'erJelI IJC receiver ill
a Radio Siwek cabinet. Note the W'/ZCR
broadcast fitter:
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Photo H. Three of rile seven boardsfront a 1986 vintage VCR - grear source ofQRP parts,

Reuben Ruen WB0BWL has bee n
hearing of my QRP act ivi ties on his re­
peaters. He donated a collect ion of
parts inc lud ing a broken 19R5-vintage
VHS VC R. T his o ne turned into a rich
source of components . The one I got
bad over 35 marked RF c hokes (these
usc the resistor co lor code; brown­
green with black on the side is 15 ~H) .

These ha ve many small-s ignal transis­
tors, diodes, NPO ceramic caps. and

Like the ot her Ramsey kits I have
huiIt, thi s one is pretty basic hut has
good direc tions and goes toge ther
qu ickl y. I had a hit of trouble aligning
th is one (the 80m vers ion was a snap) ,
After draggi ng o ut my signa l ge nera­
tor, I fo und that I had failed to remove
the internal capaci to r on one of the IF
cans as specified in the d irecti ons.
With that done, the rig worked fine , If
yo u have a good antenna and a tuner.
these arc OK but do not have eno ug h
gain to overcome a poor ante nna . I 01' ­

dered a mult iturn pot for this radio, hut
wi ll likely put my e nergy in to building
another W I FB U niversal DC Rece iver
for th is hand.

The hoard lettering says the key switch
is a 2 N3907, but the sc he matic sug­
gests a (PN P) 2N3906. I guessed #24
on the wire , which is in an earlier Two­
Fer article. The transformer is a small
core that would not ho ld the 26 turns
of #24 in a sing le layer. so I tried #26.
Anv how, it docs not osci llate . and the•
2N3866 j ust gets hot. so I'm not sure
what is happe ning with th is one . I did
try two layers of #24 wire on the trans­
former ~ st ill noth ing , My best guess
here is that the crystals I ha ve (I tried
two) might be the wrong capaci tance.
So the idea wo uld he to try to get the
osci llator working by putting in some
trir mn cr caps in the osci llator ci rcuit.
There was ment ion of a matching re­
ceiver - I am curio us about that as
we ll. I a lso went crazy tryi ng to get the
right leads on the me ta l TO-3 2N3S66
matched up with the screening on the
board, which was in tended fo r the
plastic TO-92 case,

Ramsey 30m Receiver

Disca rded VC Rs as parts sources

The WDRVGE Two-Fer (73, 4/1993,
p.53)

no t have a val ue specified in my ed i­
tion of the book. A he lpful member of
the Minnesota QR P Club suggested
100 pF. which was confirmed in an E­
mail from FAR Circuits (who makes
the hoards), and on the correc ted sche­
matic in the newest, 1999 , printing of
the A RRL book. Prob ing the output
with my sig nal trace r, I d iscovered that
the fron t end Vias not working. The
VFBO was not osci llati ng e ither, ac­
cordi ng to my Rad io Shack freq uency
co unter. I remem be red only the n that
a 1 ml-l induc tor is not the sa me as a
I IlH inductor. Once both of these
we re replaced with the spec ified va l­
ues fro m the book, this recei vcr fi red
right up, I used a Dan 's Min iature 10 :1
Reduction Drive (S I5 .00) , coupled to
a home-made L-bracket on my tuning

capaci tor. Th is one abo needed the
high-pass filter fro m the back of the
WI FB book to e limina te local A M
inte rfe re nce . and works very we ll .

I was eager to get up on 20 meters .
This one went together rapidly. but had
two mysteries - an un labeled cap on
the diagram - which was on the hase

of the 2N3866 (it's 33 pF on the board
layout), and no specificatio n for wire
gauge on the chokes and transformers .

WIFB Universal Receiver (80m),
ll'l FB QRl' Notebook, ARRL, 1991
(note that t he latest updated printing
is 1999)

produce as tox ic a dust when sa nded or
drilled. nor d ull yo ur d ri ll bits as fas t.
A nyway, th is design lets you keep the
three RF chokes in the filter the sug­
gested mi nimum o r an inch apart. with
one on eac h edge and one in the cen ter.
T he add-on audio amp was another
story - the tex t suggests the 74 1 op
amp stage from Fig . 3~22. After two
comp lete several-hour tries at ,that. I
gave up and bui lt an Lf\.13X6 audio
stage from f ig. 3- 10 of the WJFE De­
sign Notebook - Sllccess.

I was stymied on this one . in part by
a mystery capaci tor (C3), which did

Ph oto C. HI1FB Universal DC receiver
with W~ZCR broadcastfilter:
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even some trimmer caps; and a color
burst crystal in each unit. I went out
and bought five more fo r two dollars
each from a loca l TV re pair shop,
which had at least 50 on hand . I have a
small Pierce oscillator runn ing on 80
meters with parts from one, and would
like to build a VCR-only 80m trans­
mitte r or recei ver. One difficulty is an
interstage transformer - the easiest
way to go is a with a mail-order to ro id .

I got some data hack fro m Radio
Shack on thei r late st (#273- 103C ) 100
IJH RF choke - actually, the core:

Eleme nt: Fe
2
0

J
ZnO CuD MgO

Initial Permeability: 220
Saturation Magnetization: 23{X) gauss

(l50e)
Resid ual Magneti zation: 900 gauss
Coerc ive Force: 0 .55 Oe
Loss Factor: 4 x 10 5 (0.1 MHz)
Temperature Coeffic ients of Vi: 15-

40 x 10.5 (20--40 degrees C)
Curie Temperature : >150 degrees C
Specific Resistivity: 107 (omega ­

infinity)
Density: 4.7 g/cm'
The idea wou ld be to develop

interstage transfonne rs with that core .
It would be fun to sc rap out a VCR a nd
tum it into a radio in an afternoon with
no advance planning . Our 1930s-era
hams wo uld no doubt approve.

RSGB Technical Topics Scrapbooks
by Pal Hawker G3VA

The ARRL has started importing
these , and I sa w a copy at Radio City. I
was immed iately impressed by the
sheer number of Q RP sche matics in
each volume - afte r bookmarking to
good projects in the 1990- 1994 vol ­
ume. I ran out a nd got the 1995- 1999
volume. While Pat says he is not a
QRP person per se , he gets all the vari­
ous amateur and RF engineering
magazines from around the world, and
pulls the goodies out o f them each
month fo r his RSGB Technica l Topics
articles, which are captured in these
scrapbooks. .

That was where I learned that using
perfboard for R F was bad (W IFB
seems to thi nk it's O K. tho ugh). and
that tinning the e nds orstranded wi res
before putting them on screw-type
te rminals blocks (w hich I ha ve been
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Photo n . \1/("1\ ' Of \VI FH Universal DC receiver in Radio Shack cabinet, Note reduction
drive and W,4ZCB broadcast fil ter:

Amateur Radio Consignment Ce n­
ter. 623 Pri or Avenue North, SI. Paul.
MN 55 1~. (65 1) 644·3102. ARRL,
[http ://ww w.urrl.orgJ.

ARRL QR? Notebook; Doug DcMaw.
A RRL. First Ed it ion. 1986. The AL
Facto r di scussion is on page 64. (O Ul
o f print.)

CQ Radio Amateur 's Journal. [http:!
Iwww.(xt amateur-mdio.l,.'()fn ). (The 1956
issue cited was edited by Wayne Green
W2~SD. )

FAR Ci rcuits. 18N640 Fie ld Co urt,
Dundee, II. 60 118; (847) 836·9 148
voice/Fax (hoards a nd matching art icle
reprints);[ht tp:/ / 169.207 .3. 68/-fa rc ir/
index. hun].

More projects

Sources

As I write th is. a no ther stack of
boards has arrived from FAR. These
incl ude a nother W IFE Universal DC
Receiver. a W I FB -loOm transceiver
that I want to convert to 80m. and a
W I FB Universal VFO. I also ordered
the filte r crystals for one of the more
complex WI FB superhet receivers as
we ll. I decided for the mome nt no t to
order the surface mo unt kit from the
Norcal Site - after building and re­
hu ild ing several 1.2 GHz am plifier
kits for a repeater project. I find I can
now reliably so lde r and dcsoldcr sur­
face mo unt parts. For dcsoldering you
need a steady ha nd and a supply of
top qua lity copper desoldcring bra id.
with rosin from your local TV pallS
supplier.

bU I d id not get anywhere ncar full o ut­
PUI. It run s g reat wit h m y finger on
one of the crystal terminals, hardly a
practical so lution.

.,

There IS somethi ng conli de nce
buildi ng abou t a PC-board -hased
project. A ll yo u ha ve to do. in theory,
is to gathe r up the parts a nd stuff the m
in. In thi s case I d id just that. a nd noth­
ing happened. I tried di fferent crys ta ls.
and tested and rechecked every part.
O ne time-saver is a transisto r tester. I
ha ve a 20-year-old Radi o Shack
model, hut they ha ve a brand new one
o ut for unde r $20. I fi nally noted a
comment from W IFE about adjusting
some of the caps in the osc illator to
match the crystal. I put in some trim­
mers and eor the crvstal to oscillate .e •

30m ' VI F" EX-l Transmitter.
II'I FB QR P Notebook, A RRI., \ 99\
(note tha t the latest updated prin t­
ing is 1999)

doing for a t leas t 25 yea rs) wil l tend
to cause the so lde r to co ld flow a nd
the connectio ns to loosen and fai l a f­
te r a year. Pat was al so a round in the
hobby for the beginnings of the
W IFB/W7ZIO e ra . which I mis sed. I
fo und a nice W7 ZIO article on

MOSFET powe r amp li fi ers. whic h
had not revealed itse lf before under
the ra ther basic index ing sys te m on
my ARRL QST CD-RO~1s . There is
only one mino r annoy ance with the se
hooks. W hen the RSG B redraws
sc hematics. they usc Bri tish cornpo­
ne nt -val uc no tat io n. I fo und an ar­
ticle in the boo k that I had in its
o rig ina l American form and bui lt my
own conversion table. shown in
Ta b le t.

Con llnued on page 5 7

100n =O.1IlF

10n = 0.01 IlF

3n3 = O.OO33IlF
,

1n '" O.OO IIiF

Plwlf) E. High-pass fil ter from W IFB QRP Notebook hy W./ZCB. p, 169.
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2k2 = z.a en

1m5 " 1,5 megohms
< ",/Ilir,,= r" , ,

Table J. Conversion table.



Hugh Wells W6WTU
1411 18th Street
Manhattan Beach CA 90266·4025

Your Long-Lost Transistor
Notebook

Part 1 0/4.

Are yOll a tinkerer and experimenter w!Jo enjoys working with transistors? If so. then
!Jow do you work o ut t!Je vanous parameters SIlC!J as bias, resistor values, lin earity ,
inputroutp ut impedance, gain , erc.. t!Jat s urro un d a transistor llsed in your circuits?

I
f you' re like me, you wanI to go
beyond just copying someone
else 's sche matic when you build a

project and tailor it to suit your needs.
Yes. working wi th transisto rs in audio
appl ications is pre tty much cut a nd
dried these days because most o f the
common circuit designs have been laid
out in schematic form for us 10 follow.
But if you' d like to sec how some of
the circuit values were deri ved. then let
me lake you on a tour of how transis­
tors react and how you can deri ve most
all o f the circuit values for your next
project.

Through the usc of the "tools" devel­
oped du ring this tour. you will he able
to character ize the transistors in your
"junk box." Aftc r character izing yo ur
transistors. yo u will be able to use them
in projects of your own design with all
of the correct values identified .

Our tour of "Long-Lost Notebook"
wi ll provide stops at the fo llowi ng

subjects:
• Testi ng tra nsistors
• Collecting data
• Plotting c urves
• Characteristic curves
• Dynamic trans fer c ha rac te r ist ic

c urve

• Power d issipation

• Load lines
• Stage gain
• Linearity o f operation
• QOP (quiescent operating po int)
• Operat ing range (signa l amplitude/

limita tions)
• C alcu lating resi stor va lues
• Inpu t and output impedance
• Frequency rol l-off
T he advent of thc computer. and the

myriad of computer programs avail­
able fur circu it de sign. has taken the
work out of se tting up c ircui t va lues
and removed all of the guesswork. But

. .. . .. .
as a n experimenter. It s mcc to sec 10-

side" the design and fi nd out how and
why the values were chose n. To get in­
side of the circuit. it's necessary to focus
on ho w a transistor reacts to a particular
electrica l stimulus, and with the wide
variety of transistors avai lable . cach
wi ll ha ve its OWI1 se t of reactions.

Working with transisto rs involves
developing a set of "tools" that will al­
Iowa spec ific tra nsistor to be exam­
ined . The oldest. and still the most
useful, tools invol ve c haracte rist ic
curves representing how a speci fi c
transistor responds to a surrounding
se t of circu it condi t ions.

To main tain a focus on understand­
ing how a transistor reacts. the tour
will be limi ted to C lass- A transistor
operation with audio signals. The tran­
sistor may react in a similar manner
hut the rules c hange some what when
an RF environment exi sts.

A lthough some characteristic curves
are available for some transistors, they
are rarely published these days unl ess
you have the opportunity to obtain data
sheds from the device manufacturer.
Even though the data sheets might be
available. de veloping yo ur 0\"/11 se t of
curves wi ll tremendously increase
your understand ing of how a specific
transistor wi ll react. I've included se v­
eral sets of characteristic curves in or­
der to illustrate what the c urve looks
like and how thc y are used to e xamine
a transistor. I' ve chose n three commo n
NPN transistors and one Ncchannc l
FET as examples. Fig. I shows the
characteristic curves for a 2N39Q..t . an
NTE-69. and an MPF-102. Fi~. 2
shows three sets of c urves for the
2N440 1 representing three different lc
c urre nt ranges. The upper se t of
2N..wO J curves al so shows the rated
po wer d issipation of 310 mW.

Continued un page 28
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Fig. J, Characteristic curves for two transistors and one FET:
2N3904, NTE-69, MPF-102.
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Fig. 2, Three characteristic curvesfo r three different Jc ranges for
a 2N4401 transistor. The ulJfJer high current set ofcurves shows
the rated power dissipation curw f or J 10 m\¥.

Your Long-Lost Transistor
Notebook
continuedJrom page 27

The curves

Curves arc plotted on graph paper in
order to provide an easy means for
readin g and extracting accurate data.
28 73 Amateur Radio Today. July 2001

The two main coordinates for the
charts shown in Figs. 1 and 2 are Vee
(vo ltage between the collector and
emitter) and Ic (collector current). A
curve is plotted using stepped values
of Ib (base current) for all values of
Vee and Ie within the operating range
se lected for the chart. As shown in Fig.
1 for the 2N3904, the highest current is

4.4 rnA and the highest voltage is 30 V
even though the transistor may be ca­
pable of higher values. Other voltage
and current limits may be selected to
meet your desired circuit operating pa­
ramcters, as shown in Fig. 2 for the
2N4401. As indicated earlier, some
transistors will operate at very low
voltage and current values, and a set of



characteristic curves may be generated
to support that application as shown in
the lower chan of Fig. 2 for the
2N440I . I' ve found it to be a lot of fun
pushing transistors to their limit , par­
ticularly to the low current and voltage
side of their capability.

Because usage applications vary
somewhat between projects. curves
may he generated with Ie values in the
low, medium, and high ranges to meet
the requirements of the project. One of
the objectives of this tour is to provide
the insight that allows transistors to be
used to suit the project.

Although I'd used transistors for
many years. I wasn't really aware of how
Iow an operating current value might be
and still have a transistor react correctly.
With that in mind, I'd li ke to tell you a
short story about low-current transistor
operation that brought things into fo­
cus for mc. Many years back, a ham
acquaintance was operating a manu­
facturing company making heart pace­
makers. Pacemakers operate oIT of
battery power. and the battery is ex­
pected to last for very long periods of
time. When we as experimenters build
up a transistor circuit, we rarely give
any consideration for the amount of
current that the device draws because
ample current is normally available
from a power supply. But .when dis­
cussing the current being drawn by the
transistors used in the pacemaker, I
was told that the current had to be lim­
ited to the very low microampere
range in order to conserve battery life.

Steppi ng away from the pacemaker
experience, the question arises as to
how you determine the circuit values
that continue to allow the transistor to
operate at low current values. The first
question that comes to my mind is
what transistor will operate in the mi­
croampere region, and then how do
you go about determining the circuit
values to be used with it'! Keep in mind
that the resistors used in the circui t
also draw current.

II's obvious that manufacturers' data
sheets provide little if any insight into
answering the questions regarding low
current operation; therefore, it is up 10

the ham experimenter to set up a test
for obtaini ng the desired information.

Although it' s unlikely that a ham
would, in general, operate a transistor
in the very low microampere region.
it's certainly within his capability to
evaluate the transistor at low current
values if he desires to do so. The tech­
niques prov ided in this tour are the key
to answering many of the questions
that arise.

Collecting curve data

Perhaps the most fun an experi­
menter will have with characteristic
curves as a project is in deve loping a
valuable database for the transistors
that he has in the "junk box." If you're
like me, you've collected transistors
from circuit boards and other places,
and have put them away for use in fu­
ture projects. But many of those de­
vices have strange part numhcrs that
arc not traceable to a data source . Well,
now is the time to pull those transistors
out of the "j unk box" and fi nd out
something about them by deve loping a
set of characteristic curves.

The test equipment needed to de­
velop a set of curves for a transistor in­
volves IWO variable voltage power
supplies and three digital multimeters,
along with a few selected resistors.
Fig. 3 shows the circuit that I've used
to develop curve data for small-signal
transistors such as the 2N2222,
2N3906, 2N440 I, etc. Fig. 4 shows the
same setup modified slightly for devel­
oping the curve data for the MPF-102
N-channel FET.

My power supplies are buill around
LM-317 variable voltage regulators ,
providing a controlled output voltage
from aboul 1.2-30V. Metering for my
test circuits was done with inexpensive
digital multirnetcrs, bUI analog VOMs
would work well.

Collecting data from the tests per­
formed requires some uniformity and
consistency in the way it is done. Be­
cause junction transistor characteristic
curves are reasonably "straight" after
passing to the right of the knee, only a
few verification poi nts need to be
noted. Contrary to the above, however,
if the power dissipation within the
device rises and/or approaches the

Continued on page 30
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Fig. 3. U'.I( circuit for collecting Vee -Ie characteristic curve data from junction transistors.
Table 1. Suggested table used for collecting

RJ = /Ok to J meg as needed. R2 = 150 ohms to .j.n as needed.
test tiara. A separate table is required for
each base Cllrrellf value to be examined.

Your Long-Lost Transistor In addi tion. for an Nccbanne l FET. the

Notebook ga le vo ltage polarity m ust he negative . 4. Sticky labels attached to the meters
con tinued from page 29 There arc a wide variety of FETs indicating lb. Ic . Vee. respectively.

available . and each type must be 5. Raise the base curre nt (lb) to the
rated power dissipation. the plotted hand led appropriately. T he JFET, such first desired value.
curves will arc upward with incre ased as the MPF- l02 . is the eas iest to work 6. Note the rise in Ic (collector cur-
Vce values. with whe n being te sted using a simple rent) as lh is increased .

Ta ble 1 shows a table form at that is tes t setup as show n in Fig. 4. A data 7. Raise the Vee power supply and
usefu l for co llecting data; o ne IS rc- table similar to the o ne shown in Table note the rise in Ie. It may rise rapidl y
quired fo r eac h busc curre nt value that 1 is used fo r co llect ing test data. It is approaching the knee - and will rise
is to be plotted. Base curre nt va lues arc necessary to co llect a la rge r num ber s lowly a fter passing the knee. Return
selected for unifor mity in incremental o f Vds te st points for a n FET be- the power supply setting to t OW.
steps that apply to eac h transis tor. T he cause the cu rves are generally more S. Raise Ib to the highest expected
lower Vee va lues are used to identify the "curved," not st raight as show n fo r a value for the char t be ing devel oped.
curve of the knee, and once fo und, o nly a junction tra nsistor. A se t o f M PF- l 02 9 . Note the increase ill Ie .
couple of data points are then required to characteristic curves is shown in Fig. 1. 10. Ra ise Vee and note the rise in Ie.
establish the slope of the curve . In preparat ion for running the tests Is it withi n the desired va lue for the

Deve loping c haracteristic c urve data and co llecting data, the test setup and chart's upper c urrent'!
for a n FET follows a simi lar pattern as an tic ipated ra nges sho uld he veri fied II . Should the Vee not rise to the de-
that o f the j unc tion transistor. How- in advance . To assist in o btaini ng the sired upper value at ma xim um Vel' ,
eve r. the ga te of an FET is vo ltage - desi red data prior to running the fi nal the n dec rease the value of R2 and re-
opera ted . no t c urrcnt-. and the o utput test, the follo wing steps are sugges ted peat s tep 10. Use the highest val ue of
(drai n) characteristics are simi lar 10 to establ ish the desi red data ra nge: R2 that will a llow Vee and Ie to reach
those of a j unct ion transistor. I. Power supply voltages set to the the desired value for each c urve .

To acco m modate the vo ltage co ntro l lo west value . NOT E: ' Powe r heing di ssipated by
of the FET gate , a vo ltage d ivider is 2 . Resistor s connec ted correctly. the tran sisto r can be determined hy
used to establish the vo ltage applied . 3 . Meter ranges set and veri f ied. multip lying Vee x Ie. The resu lting

power va lue must not exceed the rated
va lue for the de vice .

'D 12. When satisfied that the setup is
I operating as desired, run the test for

'> each set o f Ib va lues and record the
eo

data .
+ VDD

13. Return the Vee power su pply to1
1-3DV

<0 D _ VARIABLE
the lowest setting afte r eac h set 0 1G

VG + , DCT E VDS
curve data is obta ined .1-30V

VAR IAB LE_ 0- s
14. Collec t data fo r each transis to

VGS S e2
you desi re to understand and in prepa-
ra tion for plotting the data on grap

.L paper. Record the data in a format a.
- shown in Table I.

Fig. 4. Test circuit fil l' collecting vds-Id characteristic curve data f rom II junction FET
RI = J to 5 megs as needed. R2 = 10k to lOOk as needed. R3 = 150 ohms to 4.7k (I S needed. Continued on page 5
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Thumbs Up for ROTOR-EZ
This handy add-on fi ts inside YOllr control box .

Back in the '70s. when I owned and operated a ham radio store, many of us in the ham
population were excited when we heard that comp uters had become generally available.
The year was 1975. and it was before the appearance of {he Radio Shack TRS-80 Model I.
the Apple. or {he Com modore Pel. A company called MOS-Technology came o ut with a
comp uter prototype board celled (he KIM-1. all neatly packaged on an 8.5 " by 11 "
printed circuit card.

The KIM-I had IK RAM. 2K
ROM . a hexadecimal keypad . and

a li ne of 7-segment LED readouts
along with lots of documentation ; it
sold for 5289. The KIM-l was de­
signed for companies as a prototype
board 10 allow them to ex peri ment
with the newl y available computer
technology. Quite a few hams. how­
ever, saw this new technology as a
brand ne w experience. and were eager
10 gel one.

I became a dealer for the KIf\.1 - 1 line
and sold dozens of these little hoards.
along with the wonderful handbook
someone had wri tten called The First
Rook of KIM. The question wh ic h was
often asked by the less-than-exci ted

customer was. "W hat can Y<lU de with
. ?.
II .

I owned nne o f the KI~1-1 boards,
too, and was ofte n asked that qu estion.
The easv answer was, "You ca n do•
EVERYTHING wi th it computer like
thi s," hut many wanted me to he more
spec ific. The primary answer J used to
give was, " As a ham. I can hook it up
to my antenna rotator. Then. when I
hear a station in a foreign country and
need to re-orient my beam. I only need
to enter their call and the compute r

will automat ica lly look them up, de ter­
mine their direction from me. tu rn my
antenna to the correct position , a nd
then shut itself off:' Good answer.

huh?
Now, a lmost exactly 25 yea rs later. I

am able to accompli sh this task. thanks
to the help of a new product from
Idiom Press called ROTOR-EZ. It
comes as a kit and can he purchased in
either of two forms: the rotor control
hy itself or the same hoard comple te
with a n RS-232 in te rface to allow at­
tachment to a computer.

T he ROTOR-EZ is designed for
the Com cll-Dubi licr Electronics
(CDE). which later became Hy-Gain.
a nd is now MH. Tai l-Twister or Ham
IV mtatlJ. Tbc primary reason for specify­
ing those models is because they usc the
control box whic h has the individual
switch paddles for turning clockwise
o r counterclockwi se. and also has a
se parate switch for the brake . The earlier
mode ls of the CDE rotors used a single.
center-positioned, direction contro l
switch and did not have a separate

switch to allow for controlling the brake.
The ROTO R-EZ board fi ts conve­

niently ins ide the rota tor contro l box.
There arc fe w outward indications that

the control box conta ins anything
more than whe n it was received from
the manufactu rer, "at birth ." The se­
cre t. however. lies inside the box .

The sta ndard ROTOR-EZ board.
which does no t have the computer in ­
te rface . a llows the user to tum the cali­
hration control pot on the ro tor contro l
box to SCI the meter to the direction in
which thc y wish the rotor to poi nt their
array. The n, a tap on the brake padd le
ca uses the rotor 10 begin turning. Rota­
tion ca n be stopped at an)' t ime by a n­
o ther press of the brak e padd le. A
mult ico lored LED changes from red 10

/'11010 A. Tile photo shows the completed
hoard. It is a well designed and attractive
printed circuit board.

73 Amateur Radio Today . July 2001 31



Photo JJ. TIle relays are 011 the hi t. The
larger chip ill the 10l1't'/" right is the pro­
grammed PIC.

orange to gree n as it approaches its fi ­
nal locat ion. Watching the co lor of the
LED lets you know how close you are
to the fi nal destination directio n,

The hoard has severa l really nice
features both built -in and user-select­
able by usi ng on board j umpers. T he
5-second brake-set delay is standard
and very desirable to keep the brake
from slamming into the internal stop
grooves and damaging the tower. and!
or beam. and/or rotator. Note that if
you have added a brake delay to your
box already. it wil l need to be re­
moved. One programmable feature is
especially for the Tail-Twister rotor,
which often has a hard time mo ving
from an initial start command. If this
feature is jumper-se lected. the RO­
TOR-EZ will command it to go in the
reverse direct ion for a second and then
reverse direction to head off where you
want it to go .. . j ust like we have to do
manually with a Tail-Twister. I thought
that was an especially nice add ition.
since I am using my ROTOR-EZ on a
Tail-Twister.

Photo C. The board is easily constructed
when von take your rime.
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You can also jumper select a feature
wh ich removes power when rota tion
gets within 3 degrees of the destination
point. to lei you r array coast to its final
spot. Another j umper-selectable fea­
ture stops the rotor within 5 degrees of
the end of rotation points to protect the
rotor and tower from se vere stress.
Again. these are jumper-selec table ..
and if you do not desire to implement
them. you have that option .

A new programmable feature, wh ich
has been added to the latest version. is
especially for those who have a 40
meter beam on the same mast as a
beam for one or more other bands. O f­
ten. to co unteract the interaction be­
tween these antennas. the 40 meter
beam is mou nted 90 degrees off from
the rribander's heading . ROTOR-EZ
can be wired so the meter shows the
direction of the tribander or, by throw­
ing an added switch. shows the direc­
tion 90 degrees from the standard
di splay where the 40 meter ante nna is
aimed. T his is user-selectable, and the
switch becomes the jumper. Leaving
the added switch off allows the di splay
to work norm al ly and display only the
one direction . In the offse t mode. one
of the LEOs on the control box panel
will blink a hit at a different rate so as
to rem ind you that the disp lay is show­
ing an indication for the offset antenna
and not the standard array. I did not
try this fea ture. since I did not have a
40 meter offset heam on my tower.

T he board can also he purchased
with the extra components to allow
RS-232 attac hment and control. The
board is prepared for the add itio nal
components and the silk-screening is
there to show the appropriate parts
placement. RS-232 inter fac ing is
thro ugh a OB-9 connec tor attached to
a short cable which is wired to exit the
hack of the rotor control box. The in­
structio ns suggest that if you bu y the
standard hoard and want to add the
RS-232 feature later, this is easily done.
Since I espec ially needed and wanted
the computer interface , 1 chose the
hoard kit with the RS-232 interface.

The ROTOR~EZ kit comes wi th a
beautiful double-sided, si lk-screened,
glass-printed circuit board with plated­
through holes. It was obviously profes­
sionally manufactured. The instructions

Ph oto l). The board shows from behind the
hody of the ruete r:

were clear and easily followed but the
parts are small and myoid eyes arc not
what they used to he.

Back in the [970s, I remember
building a BIG Heath col or TV set
from the kit - from unpack ing to
turning it on took me a total of 36
hours. Ah, the enthus iasm of youth.
That. roo. is a thing of the past. I spent
something like 10 hours on the RO­
TOR-EZ hoard, checking and double­
checking, reading and rereading, wiring.
and checki ng some more. In my younger
days. it would have taken probably 4-5
hours - tops. Since parts are small.
polarities are important. and space on
the hoard is tight, I chose to take a bit
more time and usc the old carpenter 's
axiom - Measure Twice. Cut Once.

A couple of the capacitors arc ac­
counted for in the instruc tions and
have homes (and holes) on the PC
board . hut their locations arc not sil k­
screened on the hoard. An enclosed
letter from another ROTOR-EZ hoard
builder commented about lack of silk

Photo E. The hoard attaches to the large
sc rews 011 the rear oj the meter - although
the nuts had lIot been tightened when th is
picture was taken.



The Gordon West
Study Guides

Photo I'; The added LED ShOII'S between
the tlm knobs and above the original
BRAKE RELEASE LED.

Examination Test
Questions & Answers

for General C lass and Ext ra C lass
with ex planations of the answers

General Class
$ 12.95

Plus $3.50 S& H-
Extra C lass

$ 14.95
Plus $3 .50 S& H

Omega Sales
P.O. Box 376

Jaffrey, NH 03452 E
800-467-7237

The company has a Weh site at
[www.idiomprcss.com].

A recent trip to the Idiom Press Weh
page directs viewers to another site
where . for a fee . the ROTOR -EZ ki t
will he built for you and/or insta lled in
your rotator control box. This page
al so offe red a list of troubleshooting
sugges tions. should you run into a
problem .

If you have ever had the desire to in­
corporate a rotor-computer control. or
to have a manual/automat ic rotor con­
trol, or even to add a brake delay to
your Ham- IV or Tail-Twister nuor,
then ROTOR-EZ is for you. Automa­
tion is great whe n applied to the ham
radio bobby. Let's sec . now . . . all I
need is some sort of device to actuullv
make the contact ... Fa

at 1.5 amps and is in a round can pack­
age like a TO-5 transistor. The two
leads are soldered to the board. I cer­
tain lv like the idea o f fusine the board- "
hu t if that device blows. I can' t imag-
ine the replacement being very quick
or easy to locate . I hope I never have to
worry about that.

My ROTOR-EZ is used with the log­
ging program LOGGER by Bob
Furzcr K-lCY. ex -:-':6BF~t. Note that
LOGGER is freeware. i.e.. costs noth­
ing. Bob had rece ntly added rotor con­
trol to the program but nothing was
me nt ioned about ROTOR- EZ. The two
rotors that we re supported were the
Yaesu GS-23/GS-232 and the RC­
28000 (M 2 rotors).

I E-mailed the ROTOR-EZ company
and asked if the ir hoard would work
with the Ham IV and Tail-Twister ro­
tors. Idiom Press qu ickly a nswered
back that his board uses DCU-I proto­
col. which was the same as with the
Hy-Gain automatic rotor. He offered to
correspond wi th the author of the
LOGGER program about whe ther it
wou ld work. I gave him -Bob's name
a nd E-mail address and he sent Bob a n
E-mai l inquiry incl ud ing spe lling out
the protoco l used by DCU-I rotors.

In less than 45 mi nutes. I had a re­
turn E-mai l saying that the new proto­
col had bee n incorporated into
LOGG F.R ami Boh needed someone to
beta test that feat ure . The entire se t of f-- - - - - --- ----- - ­
Emails. from inquiry to having the new
program which interfaced with the RO­
TOR-EZ hoard was less than 3 hours .
Pretty neal. huh?

The LOGGER program is available
for free download on the Internet. but
at this writing . plans were being made
10 change 10 a different source due to
heavy traffic . A quick search for LOG­
GER or logging programs should pro­
vide a place for you to download the
program. As of the date this was sub­
mi tted for pub licati on. the URL to
download the program was: [hup://
www.qsl.nct/kc-tclo/] .

Cost of the standard ROTO R-HZ
board is $99.95 plu s $5 shipping in the
USA (S to for outs ide the USA. The
same board with the additional compo­
nents needed to a llow RS-232 interfac­
ing is $129.95 plus 55 USA shipping.

scree ning for these two compone nts
and. although I read that message. I
placed one of the capacitors in the
wrong spot anyway. There are holes on
the hoard for jumpers. to customize the
operation. and I mistaken ly borrowed
a couple of those jumper holes. I was
able to catch the error during one of
my rechecki ng or rc-rechccking activi­
ties. Just a word of caution here shou ld
he suffi cient.

T he hoard uses a preprogrammed
PIC chip and includes a socket just in
case the user chooses to trade for a dif­
fcrcnr preprogrumrncd PIC. The in­
struction sheet offers to burn a
different PIC if the rotor used is on a
side-mounted antenna se tup which
cannot (or should no t) try to turn a full
360 degrees. The cost of this special­
ized chip was not given. bUI a call o r
an E-mail to the company should
quick ly provide that information.

The ROTOR-EZ board attaches to
the two screw posts on the rear of the
rotor control box meter. If there is al ­

ready a ho ard attached 10 your meie r.
as there was on my Tail-Twister con­
trol box. it must he re moved com­
pletely with all its attached wires. T he
ROTOR-EZ board re places the origi ­
na l board. The instructions caution the
builder to make a sketch of where the
wires go. just in case you should ever
desire to put the box back to its ori gi­
nal condition. I even removed the origi­
nal LEDs (C W. CCW. Brake Release) .
since the kit came with new ones. This
allowed me to keep all the wires on my
original board. As a no te. I placed a
piece of white plastic tape on each
wire and wrote to show where it had
been attached . I' ll probably never need
to mess with that origi nal board and its
wires again. but if I did. those tape
notes should save a lot of time.

The added mu lticolored LED is
above the word BRAKE on BRAKE
RELEASE. A hole must he drilled .
and thc I,ED and mounting hardware
comes with the ki t of parts. T his is the
LED that cha nges colors as the array
turns from starting position to the fina l
desti nat ion position.

One thing that troubled me in the de­
sign was the use of a small. nonstand­
ard fuse on the board. The fuse is rated
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Dan Metzger K8JWR
6960 Streamview Dr.
Lambertville MI48144

Read All About It!
Part 8 ofgood stufffrom The Hertzian Herald,

All about Babbage 's AnalyUca l Engine; Who's a ll first?; and Wh at 's in a name?

I
n 1833, Britannia ruled the waves .
Eng land 's vas t colonial empire
was held toeether bv the Roval- . ,

Navy and the merchant marine . But
ships were occas io nally goi ng to the
bottom because the na vigator said they
were HX) miles from sho re, when in
fact they were litera lly on the rod s.

Na vigation, at that time, was done
by sighting on a fe w selected stars ,
check ing the ship's chronometer (a
vel)' accurate - fo r the time - clock).
and looking: up your position in a book
of navigational tables . (SOfT)", no LO­
RAN or GPS in 1833.) These table s
were produced by rooms full of calcu­
lators - but at that tim e a calcu lator
was not a pocket-si ze. or e ve n desk­
SiIC. machi ne - it was a hu man be ing .
Teams of calcu lators were hired to
compute the values that went into the
tab les by hand, w ith pencil and paper.

Of course, these human calcu lators
occasionally made a mistake , and that
mistake occasionally resulted in a ship
going down. The British Post Office ,

Reprinted with pcrrrussrcn from The
Herttian Herald, newsletter of the Mon­
roe County (Ml) Radio Communications
Association (MCRCA).

34 73 Amateur Radio Today . July 2001

which seemed to be in charge of every­
thing in England that wasn ' t nailed
down, was not amused. So, when a
gentleman named Charles Babbagc told
them that he could bui ld a mac hine
that wo uld generate the table va lues
and sta mp them into printing plate s ­
entirely eli minating the chance of hu­
man error - they gave him a pi le of
money and told him to go ahead .

Babbage ca lled his machine a differ­
ence engine, because it produced its

tables by using a process consisting
mainly of a series of subtractions. It was
to consist of hundred, of gears and lc­
vers . and was to be driven by a steam en­
gine. Unfortu nately, midway through the
construction process, Babbage had a
brainstorm .

"The difference engi ne can only do
one j ob." he said . " But if I make it sev­
eral times more complicated, I'll be
able to config ure or 'p rog ram' it to
so lve ANY mathematical problem. I'll
call it the Ana lyti cal Engine ." So he
pulled his machini st o ff the difference­
engine project, and told him to start
over on the Analytical Engine .

This was not a good move , because
( I) the requirements on the new system
completely overwhelmed the precision

available with the machine tools of the
day. (2) Babbage was already involved
in a d ispute over who owned the tools
that the machini st had developed for
the project, a nd (3 ) the government
was already balking at the cost o f the
d ifference e ng ine. (Push ing the e nve­
lope of a new technology, a product
that 's obso lete before it goes in to pro­
duction, labo r problems, cost overruns:
where have we heard all that before?)

The e nd of it was that Bubbage's
projects were both canceled befo re
they were fairly started, but computer
historians agree that, if it had been
built. the A nalytica l Engine would
have been the world 's first digital
computer. It had. all the essentials: a
Ccnuul Processing Uni t (he called it the
Mill), a Memory (Store, to Babbagc).
Input, and O utput unit s. Most impor­
tant. it was to have its program stored
in me mory, a de fini ng feature of the
modem computer,

Babbagc is generally cred ited with
the invention of the d igita l computer,
e ven though his design was never
buill. let alone operated . By thi s sta n­
dard, Samuel Langley, or even da Vinci.
sho uld he cred ited with the inve ntion

of the airplane . Langley ac tually built
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The impressive 1e-756 Pro covers HF plus 6
meters. The high resolution 5 inch TFT color
display provides mere operating informatioo
than ever, including a spectrum scope, The
32 bit floating point DSP provides crisp, clear
reception with 41 built-in filters. The ' Pro' is
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UME 12 has latest cable and satell i te fixes
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racy $59 .95/)T. Hacking Digital Satelllte Sys­
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unly $99.95. Free catalog.

The EDVAC, built in the next room
to the ENIAC at the U of PA, came
on line in 1950 . It was the first opera­
tional stored-program electronic digi tal
computer in the US.

Eckert and Mauchly started a com­
puter company which was soon bought
out by Remington Rand Corp. Th is
company delivered the firs t commer­
cial digital computer in the US in May
of 1951. It was called UNIVAC, for
Universal Automatic Computer. It con­
ta ined 5.()(x) tubes, had a 2.25-MHz
clock rate , and a memory of about 6 ki­
lobytes. UNIVAC was used amid great
fanfare to "predict" Eisenhower's e lec­
tion in 1952, and to "formulate" the
questions for the popular TV quiz
show, 'The S64.()(x) Question." T hese
stunts undoubtedly had much to do
with the public pe rcept io n of the
computer as a "giant brain."

The above. as I sa id, is the tradi­
tional American view. Now, for some
lesser-known fac ts:

I . John Atanasoff at Iowa Sta te Col ­
lege. was using vacuum tubes in a pro­
totype digital computer in 1941.
Mauchly visited Atanasoff in Iowa that
summer. and the ENIAC surely owed
much to what he learned there .

2. Konrad Zuse in Germany pro­
posed a computer using 2,(X)(} tubes
for calculation of stress on ai rcra ft
wings. The Third Reich would not pay
for the tubes, so he built . in 1941, a
machine using 2,600 re lays . It was
success ful, but was destroyed hy an
Allied bombing raid in 1945.

3. The British had built a computer­
like machine to assist in breaking the
German Enigma code in 1943. It con­
tained 1,500 vacuum tubes, and was
called Colossus . One o f its progenitors
was Alan Turing, who laid much of the
theoretical foundation for later corn­
puter development. and whose tragic life
was the subject o f a PBS docudrama.

4. Kilburn and Williams developed a
fully electronic. stored-program com­
puter. which they ca lled the Mark I, at
the University of Manchester. England.
in 1948 - predating the EDVAC by
two years.

5. Ferranti. Ltd.• in England, deliv­
ered a commercia l electronic computer

Conl inued on page 57

Who's on first?

a flyable plane before the Wright
brothers, but a caught rope caused it to
crash on its first tri al. Langley's plane
was rebuilt and flown after the success
at Kitty Hawk, but we a ll know who
gets cred it for inventing the airplane.

Ada, Countess Lo velace , the niece
of thc poet Lord Byron, was an ac­
quaintance o f Babbagc and a promoter
of his inventions in the fashionable
circles of London. Several moderns
have attempted to cast he r in the role
of the firs t compute r programmer.
Alas , she never wrote a line of pro­
gramming in her life - there was no
computer to write a program for! But
facts must never be allowed to get in
the way of a romantic story. When the
U. S . Defense Department set out to
form a standard programming language
several years ago, they called it Ada.

The conve ntiona l American view is
that nothing much happened in com­
puters from the time of Babbage until
the mid-1930s, when Howard Aiken
began work on the IBMlHarvard Mark
I. which was fini shed in 1944. The ob­
jective was simi lar to Bubbagc 's. but
with navigation under be tter control
since the advent of radio, the tables to
be calculated we re ballistics - the
aiming of big guns. A complete hook of
tables would require over two million
8-digit multiplications. an overwhe lm­
ing task for humans. The Mark I was
composed of motors, gears , and relays
- a 51-foot-long, g-foor-high mon­
ster. It did a 23-digit multi plication in
3 seconds. But it was not electronic .

J. Prespcr Ecke rt and John Mauchly
at the Unive rsity of Pennsylvania de­
ve loped a full y e lectronic computer for
doing ballis tics tables, which became
operationa l in 1946 . It was called
ENIAC (Electronic Numerical Inte­
grator And Calculator). and was l ()(x)
times faster than the Harvard Mark l.

It used 18,000 vacuum tubes. occu­
pied a 30- x 50-foot room. and con­
sumed 150 kW of power. It had a
IOO-kHz clock rate, and operated with
decimal. rather than binary numbers.
But it was " programmed" by hardwire
patch cords . Real computers today arc
expected to store their programs in
memory, the same as data .
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Listings are free ofcharge as space permits. Please send us your Cslendsr Event two months in
advance of the issue y ou want it to appear in. For example. if you want i t to appear in the
Sep tember issue, we should receive it by june 30. Provide a clear. concise summary of the
essential details about y our Calendar Event .

JULY 4

BRE SSLER. PA The Harrisburg Radio
AmateurClub, W3UU, will hold its Firecracker
Hamlest in celebration of its 29th year, at
Emerick Cibort Park, Bressler PA. Set up on
July 3rd from 6 p.m.~9 p.m., or July 4th at 6
a.m. The park opens 10 the general public at
8 a.m. July 4th. 80 covered tabl es, all with
electricity, only $12 each, prepaid by June
1st . All tables paid for afte r July 151 will be
$15 each, prepaid on a first come first served
basis. 48 hour cancellation notice required
for refund s. Contact Pete deVolpi K3PD, 408
Hillside Ave., New Cumberland PA 17070.
Weekday phone (717) 705-1370, weekends
and evenings 6-9 p.m. (717) 938-8249. E­
mai1lw3uu tlaol.com}. See the Web site at
{http://members.aol.cOmlw3uul].

JULY 7

OAK CREEK, WI The South Milwaukee ARC
Inc. will hOld its 33rd annual Swapfes t on July
7th, at American l egion Post 11434, 9327 S.
Shepard Ave., Oak Creek WI. The event will
run 6 a,m.-2 p.m. COT. Free parking. Picnic
area an d limi te d overn igh t campi ng are
available with plenty 01 nearby holels/mot els.
Hot and co ld beverages will be se rved.
Admi ssion is $5 for buyers or sellers. Thi s
includes a free "happy time ." Talk-in on 146.52
simplex as well as on many of the local
repeaters. A lIyer with map may be obtained
by writing to The South Milwaukee Amateur
Club, P O. Box 222, South Milwaukee WI
53172-0 102.

JULY 14

LOVELAND, CO The Northern Colorado
ARC will present the "Northern Colorado
Superfest 2001 " on July 14th , at the l arimer
County Fairgrounds in l oveland CO. Doors
open a t 8 a.m. Ta lk-in on 145.11 5 rp tr.
Activ ities include swa p meet , tutoria ls ,
demos , VE exams, and "ORP Corn er." Guest
speaker Paul Ha rden NA5N wi ll g ive a
pre sentation on Sola r Acti vity and HF
Propagation at tt a.m. Adm ission $4, tables
$12 eac h. To rese rve tabl es , ca ll Rod
Cerkoney NORC, (970) 225-011 7, or E-mail
{nOrc@arrl.net}. Vendor set up Friday at 5
p.m . and Saturday at 6 a.m. For more info
see the Superfest 2001 Web site at (http://
www.qsf.neVnOrclhamfest].
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JULY 15

VALLEY FORGE, PA The Mid-Atlantic ARC
will sponsor a hamfest Ju ly 15th, starting at 7
a.m. at Kimberton Fire Company Fair Grounds,
Bte. 113, south of intersection with Ate. 23.
Indoor-outdoor space: indoor tabl es with
electricity 1-4 $10 each; 5 or more S8 each,
not including admission . Tailgat ing $6, no
reserved tailgate space. Admission $6. Talk-in
on 146.835(-) and 443 .80(+). Computer and
electronics hobbyists are welcome. Write to
MARC, P.O. Box 21 54 , Southeastern PA
19399; or call Bill Owen W3KRB at (6 10) 325­
3995. E-mail {gem@op.net]: Web site at [http:!
Iwww.marc-radtb.orglhamfest.html] .

WASHINGTON, MO The 39th Annual Zero
BeatersARC Hemtest will be held Sunday, July
15th, 6 a.m.-2 p.m., at Bernie E. Hillerman
Park (Washington Fairgrounds). Free parking
and free admission. Technical sessions, ham
radio and computer Ilea market, ham radio
demonstrations. Talk-in on 147.24(+) rotr.
Watch lor green on white hemteet signs. VE
exam reg istration starts at 9 a.m. Walk-ins
welcome, limit 60 . Bring original license and a
photo copy. For info SASE to ZBARC VE Exam,
P,D. Box 1305, Washington MO 63090. For
hamfest info, contact Zero Beaters ARC, P,D.
Box 1305, Washington MO 63090; 147.24(+)
rptr.; Keith Wilson KOZH, (636) 629-2264. fax
(636) 629-1196; or Bob Goza WeBOB, (573)
484-3718, [w0bob @arrl.net}. Check the Web
site at [www.yhti.neV~wObob/zbarcJ.

JULY 22

SUGAR GROVE, IL The Fox River Radio
league will hold their Ann ual Hamfest at
Waubonsee Community College, Rte 47 at
Harter Bd., Sugar Grove Il (S miles NW of
Aurora). Doors open Sunday at8 a.m. Set up
Saturday at 7 p.m., Sunday 6 a.m.-B a.m. VE
exams at 10 a.m. Bring original license, copy
of license, and photo 10 . Talk-In on 147.210(+)
P l 103 .5/1 0 7.2 . Contact Mau rice L.
Schietecatte W9CEO, clo FRRL, P.D. Box 673,
Batavia IL 60510. Tel. (815) 786-2860, or E­
mail to {w9ceo @arrl.net]. The Web site is at
[h ttp://www.frrl.orglhamfest.html].

JULY 27-28

OKLAHOMA CITY, O K The Centra l
Oklahoma Radio Amateurs will sponsor "Ham

Holiday 2001" at the Oklahoma State Fair Pk.,
northeast of the 1-40 and 1-44 intersection.
This will be their 28th annual event. The event
will be held in the Hobbies, Arts & Crafts/
Modern living Building. Doors open Friday,
July 27, 5 p.m.-8 p.m.; Saturday , July 28 , 8
a.m.-5 p.m. Features : Technical and non­
technical programs, WAS card check, VE
exams, flea market. Advance tickets $7 , $9
at th e door. F lea market tables $ 10 in
ad vance , $ 15 at the door (i f avai lable ).
Elec trical hookup $5 . Talk-In on 146.82.
Addi tional info and registration forms are
ava ilab le o n the CO RA Web site
[ www.geocities .com/ hea rtland /7332].
Address other inquiries to Ham Holiday 2001 ,
PO. Box 850771 , Yukon OK 73085-0771; or
E-mail [co rahams@swbell.net}.

JULY 28

CINCINNATI,OH The 4th Annual OH-KY-IN
Amateur Radio Society Hamfest will be held
July 28, 7 a.m.-1 p.m. at Diamond Oaks
Career Development Campus, 6375 Harrison
Ave ., Cincinnati OH. This facili ty is located
just east of 1·275 and 1-74. Take 1-74 to the
Rybolt Rd.lHarrison Ave. exit (ExitIt11). Go
ea st on Harri son Ave. Diamond Oaks is
located on the right (south side) of Harrison
Ave., less than one mile from the 1-74 exit.
Spec ial seminars, transmitter hunts, indoor
vendors, outdoor flea market - first space
free with admission ticket. additional spaces
$3 each. VE exam s a t 8 a. m., walk -ins
accepted. Free parking; handicapped parking
available. Talk-In on 146.670(·) and 146.925(­
) rptrs . Advance tickets $5 , $6 at the gate.
Age 12 an d under admitted free . Indoor
vendor tables (6-11. with free electric) $1 0
each. Contac t Lynn Ernst WDBJAW, 10650
Aspen Place, Union K Y 41 091 -7665, tel.
(859) 657-6161 : E-mail lwd8jaw(Jarrl.net].
Web site at l www.qsl.neVk8sch].

JULY 28

LINCOLN, ME The amateur radio community
and the Bagley ARC of North Central Maine
will be holding a hamfest, rain or shine, on
July 28th, at the Ell a Burr School in Lincoln
ME . Thi s is the club's 11th annual hamfest.
VE exams will be held in the school complex .
For more in fo rm at io n co ntact Hamfest
Committee Cha irman David Baker at (207)
794-3398.



A UGS

BERRYVILLE, VA Shenandoah Valley ARC
will host their hamfest at Cl arke County
(Ruritan) Fairgrounds in Berryville VA starting
at 6 a .m . on August 5th . Take 1-8 1 a t
(Winchester) Exit 315 to Rte. 7 East (9 miles),
bear right onto business Rte. 7 just before the
traffic light. Fairgrounds on the left ; OR
Intersection of Rte. 340 and Rte. 7 in Berryville,
go west approx. 2 miles. Fairgrounds on the
right. ARRL VE exams at 1 p.m. Ruritan
barbecue chicken dinners. Talk-in on 146.82.
Admission $5, tables $12-$20. Contact Brian
Mawhinney WB3FUM, 2432-69 Berryville Pike,
Winchester VA; (540) 665-0761. E-mai l
[WB3FUM@arrl .net ; Web si te [ h ttp://
www.Vvalley.com/svarc).

AUGUST 11

HUNTINGTON, WV Amateur radio and
computer hobbyists from all over the mid-west
will be in Huntington WV on Saturday, August
11th, for a giant hamfest and computer show
at the Veterans Memorial Field House, 2590
Fifth Ave., 8:30 a.m.-2 p.m. The event is being
sponsored by the Tri-S1ate ARA. Tables paid
for by July 31 st are $8 each; $12 at the door (if
still available). Call Ezra Taylor NBKTA, (304)
429-1667. VE exams at the Field House; be
there by 10 :00 a.m. for registration. All
exam ination elements , written and Morse
Code, where applicable, will be offered for all
classes of amateur radio licenses. A fee of $1 0
will be charged per test. Pre-registration is not
necessary but applicants must present two
forms of acceptable identification, including
one picture ID. Bring the original of any ham
license currently held, and any Certificate of
Successful Completion of Examination
(CSCE) to claim credit from a previous exam.
Garry Ritchie W8DI. leader of the TARA VE
team, may be contacted at (304) 733-1300,
for further details.

AUGUST 12

PEOTONE, IL The Hamfesters Radio Club
Hamfest, featuring amateur radio, computers,
and electronics , will be held at Will County
Fairgrounds in Peotone IL. Exhibits open at 8
a.m. in a fully air-conditioned building. Flea
market open 6 a.m.-3 p.m. No add itional
charge for flea market space. Set up Saturday,
August 11th, 1 p.m.-11 p.m. Advance tickets
$5 wldouble stub , $6 at the gate wlsingle stub .
Children under 12 free. For advance tickets
(SASE and check by July 25th), and info,
contact Robert Nelson WB9WFR, 1720
Vollmer Rd. , Flossmoor IL 60422; tel. (708)
756-7984, or E-mail [ WB9WFR @aol.comj.
Talk-in on 146.52 simplex and 146.64(-107 .2)
STARS rptr.

AUG 18- 19

HUNTSVILLE, AL The Huntsville Hamfest and
Alabama ARRL Section Convention will be

held Saturday and Sunday, August 18th and
19th, at the Von Braun Center, 700 Monroe
SI., Huntsville AL. Admission is $6, under 12
free. Doors open both days at 9 a.m. VE exams
will be held both days at 10 a.m. Forums
include ARRL , MARS, Skywarn , aRP and
more . Convenient parking . Giant dealer!
manufacturer show, huge flea market, E-Z
drive-in vendor unloading , DX banquet and
more. Friday and Saturday night hospitality
rooms at the Huntsville Hilton. Talk -in on
146.94(-), ca ll K4BFT. For special hamfest
rates at the Huntsville Hilton, call (256) 533­
1400. Other contacts: Dealer show, (256) 536­
3904; flea market (256 ) 883·2760; Forums
(256) 539-8950; OX banquet (256) 721-5996.
For general info call (256) 880-8004. Visit the
Web site at [www.hamfest.org}.

AUG 25

LaPORTE IN The LaPorte ARC will host the
LPARC Summer Hamfest Saturday, August
25th , at laPorte County Fairgrounds , State
Road 2 wes t of LaPorte , 7 a .m. -1 p.m.
Admission $5, tables $10, outdoor tailgating
$2. Talk-in on 146.52 and 146.61 (-) PL 131.8.
For more info con tact Neil Straub WZ9N, Po.
Box 30, LaPQt1e IN 46352; leI. (219) 324-7525.
E-mail [nstraub@niia .nef}. The Club Web site
is at [www.geocities.com!K9JSI).

SPECIAL EVENTS, ETC.

JUNE 3o-JULY 2

DeSMET, SD The Huron ARC, and the Lake
Area Radio Klub , will host a special events
station to celebrate the 30th Anniversary outre
"Little House on the Prairie" Paceant. They will
be on the air 1600 UTC June 30-Q200 UTC
July 2. Frequencies: 7.265, 14.265. 21.365,
28.465 and 50.165. To get a certificate or a
QSL card, write to Huron ARC, P.O. Box 205,
Huron SD 57350 USA; or Bill Kerker [WaOldk@
arrl.net). Tel. (605) 352-1577 .

JULY 20--22

IRVING, TX Seven members of The Jim Smith
Society will operate station W9JSS at the 31 st
annual Jim Smith convention, July 20, 21 and
22, in Irving TX. The society has about 225
FCC licensed members. Contact W9JSS and
receive a unique QSL card - one name with
seven different callsigns . Try 14.280, 21 .380
or 28.380 +1· aRM. 1530Z-1730Z all three
days. Requests for a QSO on other bands, or
other times, can be sent to [JimWB9UKK@
aol.com). For more info about The Jim Smith
Soc iety . check the Web site at [ ww w.
jimsmith2.org).

JULY 21

OGDENSBURG, NY The Ogdensburg ARC
K2RUK, will sponsor a special event station

Saturday, July ztst, to celebrate the maiden
voyage of the USCGC Maple WLB-207to Sitka
Alaska, and its visit to Ogdensburg NY (the
home port for 17 years of its namesake
USCGC Maple 234). The event will start at
1800Z and end at 2400Z. Frequencies: 7.240
and 14.240 MHz ± aRM, to run simultaneously.
For a certificate, send a 9 x 12 SASE to Walt
Brady N2YMY, 17 Birch HIs ,. Edwards NY
13635 USA.

AUG 18-20

42nd AN NUAL NEW JERSEY aso PARTY
The Englewood ARA, Inc. invites all amateurs
the world over to take part in their 42nd Annual
New Jersey QSO Party. Rules: (1 ) The time of
the contest is 2000 UTC Saturday, August
18th-Q700 UTC Sunday, August 19th, and
1300 UTC Sunday. August 19th-Q200 UTC
Monday, August 20th . (2) Phone and CW are
considered the same contest. A station may
be contacted once on each band - phone and
CW are considered separate bands. CW
contacts may not be made in phone band
segments. New Jersey stations may work other
New Jersey stations. (3) General call is "CO
New Jersey" or "CO NJ." New Jersey stations
are requested to identify themselves by signing
"De NJ" on CW and "New Jersey calling" on
phone. Suggested frequencies are 1810, 3535,
3950,7035,7235,14035, 14285,21100,
21355,28100,28400,50·50.5 , and 144-146.
Suggest phone activity on the even hours; 151
10 meters on the odd hours [1500--2100 UTC);
160 meters at 0500 UTC. (4 ) Exchange
consis ts of aso number and QTH (statel
province or country) . New Jersey stations will
send coun ty for the ir QTH. (5) Scoring : Out­
of-state stations multipiy number of complete
contacts with New Jersey stations times 3
points per aso times the number of New
Jerseycounlies worked (maximum of21 ). New
Jersey stations multiply number of complete
contacts times 3 points per aso times the
mu ltiplier. The multiplier is the sum of the
number of states (other than NJ), Canadian
provinces, and NJ counties worked. Maximum
is 49 + 13 + 21 = 83, (6) Certificates will be
awarded to the first place station in each New
Jersey county, state, province, and country. In
add ition, a second place certificate will be
awarded when four or more logs are received.
A total of two plaques have been donated by
the ARRL Section Managers for NNJ and SNJ
to the highest scouring single operator station
residing in each of their sections. (7) Logs must
show the UTC date and time, aso exchange ,
band , and emission, and be received no later
than September 15th, 2001. The first contact
for each claimed mulfiplier must be indicated
and numbered. and a check list of contacts
and multipliers shou ld be included. Multi ­
ope rator stations should be noted and calls of
participating operators listed . Lo gs and
comments should be sent to Englewood

Continued on page 58
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HnMsnTS
Amateur Radio Via Satellites

Hams in Space

Andy MacAllister W5ACM
1471 4 Knights Way Drive
Houston TX 77083-5640

During th e 1970s. the focus at NASA was on moon missions and Sky1ab. One of th e SkyJab
astronauts, a ham , thought it would be great W take a ham transceiver along into spare. NASA
thought otherwise. It wasnr until th e early day s of the Sh uttle progr.1m that this astronaut,
Owen Garriott W5LFL, would ge t his chance.

Photo A. QSL card from W5LFL 011 STS-9 i ll December; 1983.
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O n November 28, 198 3, the Space
Shuttle Columbia went 10 orbit with

the first man ned amateur radio sta tion,
W5LFL. The radio was a specially modi­
lied 4.5 watt Motorola ~1X-3{X) 2·nwler
transceiver buil t by the Motorola Amateur
Radio Club in Florida. Volunteer Lockheed
employee" crafted a directional ring radia­
tor antenna that could be fitted inside spc­
cific shuttle windows. There we re a number

ofbattery packs for the radio. cables. a head­
set. and a small tape recorder to co mplete
the station.

During the lO-day mission. Owen found

time fo r almost fin: hours of ham activity.
There were ~50 veri fi ed two-way contacts and

over 10./XX) SW L (Short Wave Listener) re­

ports from 23 countries. It was an exciting and
highly successfu l debutfor hams in space. The

SAREX (Shuttle Amateur Radio Bxpcrtmcnn
group continued to work with NASA and

individual astro nauts for ove r two do / en
ham-in-space mi ssions duri ng the nex t III

years. While contac ts wi th schools were the
pri mary goal. an increasing number o f hams

around the world managed to make random
co ntact... with the astronaut hams .

While t wo meter FM voice operatio ns
were very popular. additional systems were
tried. Speci ally config ured AX.:!5. 1200­
baud packet provided a mode tha t a llowed

an unmanned system o n the shuttle to es­
tabli sh verified tw o- way c o ntac ts with

ground stations. Other e xperime nts included
SSTV (Slow-Scan Televi sion] and FSTV
(Fast-Scan Television) .The SSTV was very

popular and easy to receive o n the ground
since it o nly required normal audio band­

width via the 2-rnctc r HT. T he FSTV W:lS

more of a d osed test wit h prede termined
stations that sent video 10 the shuttle using
AM TV in the 70-cm ham hand.

Next stop - MIA

W he n the Sovie t Union la unched the

fi rst co mponent of the ~II R Space S tatio n

o n February 19 . 1986. no one kn ew tha t

thi s fi ve -year project wou ld e xtend into
15 , a nd that ham radi o would he o n hoard

within tw o years. in a big way. ~lIR was

inte ntiona ll y hrou ght hack to ea rth o n

March 13. 1001 . The fi ery reentry marked

the e nd o f a hi ghly successful m iss ion in

space hy the Soviet Unio n a nd Ru ssia .

While the io n tra il left by ~t1 R may

have provided some meteo r- sca tter- like

propagation. i t a lso represented the e nd

of a lo t of ha m gear. Mi le s Man n W F I F
of MAREX-NA (Ma nned Amateu r Rad io

Ex peri me nt. Korth American Di visio n )

listed the equipme n t that was onboard at

th e e nd on his We b pa ge [h tt p ://
www.murcx-na.orgl: lCO M 228 H tra ns­

ccivc r. ICOM 70-cm re pe ater. Ken wood

TM -7 3 3 duc t-ba nd FM tr a n s c e i ve r.

Kuntronics KPC-96 12 packer T NC (Ter.

minal Node Corurotlcrr. PacCom TNC.

and th e popul ar SSTV ( S low Sca n

Tclcvislom syste m .

while ham communic ations wi th the

Shuttle were limi ted to sbon-d ura uon
ni ght s. opera tion s with MI R were a lmost

conti nuous. \Vhen a ne w cre w o f cosmo­
naut s (and sometimes astronau ts ) went up

to MIR fo r the ir tour o f duty, ac tivity via

the ham ge ar wo uld sto p 0( s lo w down fo r

a while . Ine vit ab ly tho ugh , afte r a fe w

da ys 0( we e ks . the ne w M IR reside nts
wo uld loo k to th e ha m gear for live lei ­

sure convcrsauons with amateurs on ea rth .

When crew mem bers were no t uvullable
for voice o pera tions, the packet system.

th e 70 -Clll re peate r. or the automatic

SSTV eq uipme nt wou ld be o n the ai r.



1'11010 R. QSL card from U2M IR 011 AIIR in November; 1988.

Soviet s pa ce st a t io ll M I R ,

And now for ARISS

, The ARISS (Amateur Rad io o n the In­

ternatio na l Space Statio n) prog ram repre­

sents a logica l e xte nsion of Shu ttle and MIR
ham activities , Partner countries incl ude

groups from the US A, Russia, Japan, Bel ­

gium, France, Germany, Ita ly. Portugal, and

Canada , ARISS has two pri ncipal goals: to

provide school contacts from Space Station
Alpha. and to promote general amateur-radio

operation from space.
Ham activities in ear ly 2001 inc luded

school contacts, sched uled family contacts

for the astronauts, and a fe w random ham
QSOs. Later in the spring. the packe t sys­

tem was activated. Unfortunately the TNCs
in ternal battery had given o ut and all of the

packet settings had defau lted to their " fac­
tory" sett ing. Thi s meant that the system was

ide nt ify ing it sel f a s NOCALL. but the
diglpcar function was on. Rather than tum

the system o tT till the laptop thai was loaded
with the appropriate Tl\'C settings could be
repaired, it was dec ided to leave the packet
sys tem o n-li ne . This delig hted those of us

Oil the ground who wa nted to ex periment
with the gear. and perhaps use it fo r short
packe t co n tac ts with ot he rs withi n the

coverage footprint.
There are o nly a few frequencies to re­

mem herfor 2-meter ARISS activity: 144.49

MHz voice uplink, 145 .99 MHz packet up­
link, and 145.80 " 1Hz for all do wnlinks.The
hand-held Eric sson M-PA se ries transce ive r

is cnpabte of operations anywhere within the

NSVFF·1>DM79, NOCALl" <UI>:N9AB · hi
andy, here brian

range 144 10 146 ~tHz, hut the no ted fre ­

q ue nc ies arc those used for general ham
contac ts. Ifyou hear ISS astronauts on o ther
frequencies. the y arc either partici pating ill
schoo l contacts or pe rso nal co mmunica­
tio ns, T ry anothe r pass if yo u want a con­

tact. o r mo ni to r the 145 .80 MHz do wnli nk
in case they finish with the ir sched uled ac­
tivit )' and want to make a few general QSOs
while sti ll over your area ,

The USA voice callsign is r-."A ISS . Rus­
s ian callsigns include RS OISS o r RZ3DZR
fo r voice. and when a lapto p is available to
gel the TNC straightened nu t. the packet
mailbo x ca ll will he RZ3DZR· 1. Keyboard
packet o pe ratio ns wi ll U5>e the ca ll sig n

RZ3DZR. An excellent description o f the
complete ham radio system o n the space
snnion can he fou nd at the ARISS Web page:
[hltp://ariss.gsfc .nasa],

The rad io sys tem is located in the Ru s­
sian Service Module - hence the prcdomt ­
nance of Russian callsigns. The antenna is

a specia l mu ltihand un it that is clamped to
an EVA I Extra Vehicular Activi ty ) handhold
on the o utside of the Service Module . Signals

arc usually very good from this arrangement.
II doesn 't take a lot o f power to make

contact wit h ARISS, but co mpeti tio n from

other ha ms is usua lly the limi ting fac tor,

Con lillued 011 page 58

I: :ZN>EM55, NOCALl" <UI R:.:wtla ls urqth

IWSACM·2>EL29EO,NOCAlL" <UI R>:hi bnan!

rKSPK>EM96TO, NOCALL' <UI>:

N9AB>CO, NOCALL' <UI>:qTH ENS2xg

KD4ROB>APRS, NOCAlL" <UI>:

WSACM·2>EL29EO, NOCALl' eur R>:

I KSPK>EM96TD. NOCALL' <UI>'

IWSACM·2>EL29EO, NOCALL' <Ul A>:hi kSpl<

, KSPK>EM96TD, NOCALl' <UI>:HeIIo ACM

INSUXO>CO, NOCALL' eu r R>:de NSUXO,
FM17ho, ' rom Central VA

IWSACM·2>EL29EO, NOCALL' <UI R>:Andy hr

1KSPK>EM96TO, NOCALl' <UI>:Steve hr

IW5ACM.2>EL29~O , NOCALL" <~I A>:,? ~

Table 1. £ UJmple ofearly packet operation
via ,\'OCAU in space on April N . 2001.

/'11010 C. At \V5ACM the Palm VII plots the orbits. 'while the Poqet PC is used as a terminal
with the Kenwood' s internal packet TN C f or It RISS communications N O W
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THE DIGITRL PORT
Jack Heller KB7N O

P.O. Box 179 2
Ca rson City NV 89702-1792

Uheller@sierra .netl

More New Stuff

Here 's whet 's new. 1 talk to a lot of hams witti th e m ullimode controllers sitting around, and
they are straining to get modern "bells and whistles "<styie software to run on their old computers
such as til e one I am using and older.

Fig. I. Screenshot I - This is the log progra//l reduced 10 fi t ol'a
the communications program. You call see the received text is dis ­
played ill both windows. If .1'011 hare a larger monitor; these call
be side hy side. Once you ha ve established COllfact, you G ill maxi­
mi:e the Log lViI/doli'S panel and simply carry 0/1 from there,
sending and receiving text and doing the "overs " with thc [un c­
tion keys. The Log program has rig control as 11'e11as rotor con­

trol, allowing .1'011 to autolllate your station to whatever extent you
desire. Rig control speeds up the action as the mode and fre­
quency are automaticalty inserted along with the time and dale
which is supplied by the conunucr; lfyou are usin g all older con­
troller that U//lllot sinudtaneously access the packer cluster and
the HF mode in the controller: the sys rem has provision and ill­
struction to set lip AG W packet engine to run from a separate se­
rial port. This ShOT was takenlate in the morning here in the we.\!,
and 15 meters was the hot band of the day. The received sigs were
barely moving the S-meter and yet, as yon can sec. the HIT Y print
was excellent,

~.,. '.,.Ot. .....

I....... or .. ,."••, ,..,.. Ol'.,.. ",. .. ..,.., 0' "".... •
..... J ........,.... ... _ .." •• • " ..... .,... 0 ' .

accompanyi ng scrccnsho t. You ge l the best
otboth worlds and I like that. T he combined
di splay onl y took a fe w minutes in actio n

to move from sense of no ve lty to fu ll-blown
necessity,

T he macro s took me a bit 10 get used to .

Fort unatel y. the o ptio n to invoke macros
with keystrokes is there. as wcll as " trans­
mi t" and " receive," O r you c an go at it via

"

bu t I wou ld hate to think of the ho urs it
would ta ke to set up a new computer to do
what th is one does (that is another story).

The real story is that I have been work­
ing wit h a pre-release vers ion of thi s soft­

ware for my P K-232M BX and the more I
use it, the more llikc it. As I said. the PSK) 1

mod ule is impressive. It does emp loy the
soundcard. as do other programs fo r this
mo d e , and s imp ly
uses t he P K- 2 3 2

M RX fo r PTT i n
that mode ,

What im p re ssed
me was its sensitiv­

i ty. a n d abil ity to
lock on to just about

any signal in the tun­
in g d i s p la y if I
clicked somew here
reaso nably d ose to

the sig nal trace . It
has a fea ture I would
have passed off as a

no velty o nce upon a
time, bur I find the
combined waterfa ll
and spectral display
a g reat way to go . I
us ua lly prefer th e
spectra l display fo r
de ter mi nin g t h e
strength of a signal
and show i ng th e
ce nter to c lic k, but I
prefer the wa terfall

10 watch for a new
signal to show up
that might be a new
sta tion calling CQ ,

T he P KTe rm soft­

ware d isp lays one
a bo ve the other as
you can see in the

T he folks at C reative Services Software
(lw ww.cssincorp.cor nl in The Cha rt ). have
worked ou t ne w pac kage s tha t take advan­
tage of the o lder conrrottcrs suc h as my PK­
232~I BX and the Kantrc nlcs and MFJ
munimodc uni ts that will have you thinking
you arc Hying a super-computer.

The packages run under the fam iliar Wi 11­

dews plat forms . have in terfaci ng logging
mod ules, and also run PS K3 I all in the same

boot-up. That is. if you do it right. you can
hoot the programs and run the co urse from
RTTY. Puctor, CW. and other modes that
make you r o ld controlle r come a live to a
very well done PS K3 1 mod ule with a few
cl icks and a switch . I will describe in a
m inute.

The price o f the software may just be the
rcasouabte alternative to buying new gear
and starting from scratc h wi th a new com­
puter. I don' t kno w about your co m pute r.
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The solution

Most of my ham friends . a nd that in
eludes you readers. realize that I use

so me old . cl unky com puters . I have one in
the ho use that is a hit faster. hut fo r the reat
work, I usc th is [20 M H z C PU with 32M b
RAM. 1\ few years hack that would have
been considered blazing fast. Now ... Well.
recent ly. one of my buddies. who enjoys
heckling. asked if I needed any software
upgrades fo r Illy Commodore 64. Hmmpf

All kiddi ng aside. there is a reaso n for

using th is machi ne . If it will run 0 11 this.
you can be preny we ll assured that it w ill
run on that new whiz-hang cornputcr down
at the bargain center with the gtga-wbatcvcrs
inside.

Since I full. atleast partly, into that same
category, I discovered a welcome answer.
T hough I have a lo t of stuffthat works pretty

well. the new packages arc o ften geared for
the high-horsepower processing un its.



Contin ued on paye 42

Beaut iful ly hand-polished.

Stamped brass case and
bezel.
Curved glass crystal.

Wall or bulkhead mounting .

Made so we ll they last from
generation to generation!

O rder this month and save
$20!

Your price 575

Omega Sales

P.O. Box 376

Jaffrey NH 03452

1·800·467·7237

----

even in the co nt rolle r mo des. I have le ft the
filter wide u pen on rhe rig, And that has been

wide as in the 3.0 kHz that works so we ll

with the DSP soundcard programs I have

been accu stomed to using .

.--...

Chelsea Clock

- .

Clockmakers since 1897

The choice of The Coast
G uard Foundation .

Quartz Clock

4~ Dial

Fig. 2. Sen'emlwt 2 - This is the program ill the PSKJ I mode.
The PSK31 tuning module ell/I be moved wherever works for YOIl.
III this case. I left it flllly disp layed so you could see all the but­
to/ IS. This shot mu taken within 15 minutes of the R7TY-wg
screenshot, also on 15 meters. For a few minutes. there were
about twice as mallY signals trueing dawn the waterfall, Tile EA4
signal is tlu: trace that is 110 longer transmitting [uhout a third of
it Icfl 01/ the waterfall di.fplay) below the cloned linejust below the
"Data" tab. nil' other 111"0 signals 10 its right not only an ' visible
ill the waterfall. hut also ill the spectral disp lay directly above the
II·a /erft/ lI. 11/('s(' wert' a lso weat: signals that did little more than
tease the S-meter. TII'O most impressive features an ' the ease of
tuning and the rema rkable sensitivity to received tex t. Signals
have to be j lls t about buried beneath tile 1I0iu level to avoid
readable prim .

ware printing very
weak signal RTTY

a s we ll a s o t he r
modes. The refo re ,

the re has no t bee n
a real need fo r ad­
di tiona l filt e ri ng ,
Now. this is surpris­
in g . si nce a ll the
time I have been us­
ing th is so ftw a re ,

Now, 1 ha ve to

con fess to a few
things I d id to make
t hi s, set u p a bit
easier to hand le . I
rea lized I was going
to have a conffic t of
hookups and would
h a ve to d o so me
cab le switchi ng a ll
10 0 often if I didn't
g e t se r io us about
th is lash -up, 1made

a li tt le switchbox.
w hich is a b reakout
bo x in the ca b le
from the rig to the
controller.

T h at way I can,
with the ni p o f a
switc h. redirec t the
so und going to and
from the rig to the
co ntro ller and redi­
rc c t it 10 the
so un dc ard w he n I
want to work PSK3 1.
That seemed like a
reasonable project
vi mpte. But of
course I sa w another
p o s sibi li ty, w hic h
led to a few mo re

j acks allowing a route through the OSP
59 9 zx. A ll thi s can be le ft hooked up o r

rea rranged for d iffe rcnt tes t purpo ses .
The switc hi ng was a n e xcellent idea. I

will never regret that pan of the proj ec t.

Strangely, other thun the lime spen t ex pc d ­

mcuting with and opumizi ng the 59(hx that

part was not really a

nece ssit y thus fa r.

T he copy. as I said.
has been phenom ­

e nal wi th no e xt ra
help. So take that as

a p lus for the caliber
o f the soft ware.

I di sco vere d I
have excelle n t re ­

sults with nus so ft·

On to success. T his rea lly h. not d ifficult
software to set up. In the case of the PK­
23 2~lBX. I am a lways a bit hesitant with
new so ftware because there are so many
parame ters that one 1.';\11 mess with and ge l

wrong. Well. m y fears were for nau ght : the
so ftware has its o wn SCi of parameters that
j ust plain wo rk . That means, install softw are
a nd fo llow the d irection s. suc h a s. and

mo stly limited to , start the program .
You will have to se t the Com m port and

po .;.;ibl y the baud ra te p lus e n ter your
callsign. and if you are to choose to operate
A~1TOR there is a selcal requirement. T he
auto mated settings arc those o ther 100+ in­
cldcnrals you just don ' t nccd to bother with.
T ho ugh it is po ssible to tamper ..vith the m
if yo u lnslst. but I d id not find it nece ssary.

Once you have the prog ra m install ed, you
can start working the modes inherent to your
controller, plus you will ha ve the abili ty to
operate PSK3 1 with the sa me software. The
mode s available from the controller wo rk
as well as. o r be tter than. I ha ..·e e ve r see n
..... ith any other software, T he RlTY is very
se nsi ti vc. plus it to ggle s transmit/ rece ive
quickly, I was co pying and wo rk ing stations
that were not moving the Scmcrer with no
additional filteri ng he lp in both RTIY and
Pacto r,

Easy setup

the slo wer and more delibe rat e mode by
clicking buuons and menus.

Speaki ng o f additional mode s. Well, I
shouldn' t say it that way, T he multimode
controllers all do packet. Howe ver. the re­
all y o ld stu ff. such as the PK - .:!32~IBX. can­
not sim ulta neously run packet. as 10 a O X
cluster. while working one of the other modes
such as RTfY. There is a plan . described in
the Help Files. to usc the A(JW softwa re
through a separate se rial port to accomplish
th is slick Irick. So he re is another place 10

save a few bucks. In my case, I need to add
se ria l po rts and the w ho le opera tion will
dovetai l while el iminating the necdto spri ng

fo r a late r controlle r.
The Hel p Fi le is wen written and con­

tains about all you need to get over any o f
the humps for setup and o perat ion. I down ­
loaded the optio nal Operat ing Manual in
Adobe Acrobat format . I lind it is less fru s­
tratmg to ha ve a handful o f hard co py than
to g uess at the jargon some of the documen­
ration fulk s put in the He lp File s. That is
j ust a ru le that works fo r me. not a critic ism
o f these Help Files: it is an automatic pro­
cedure, Howe ve r, you may wish to skip that
part w hen I te ll you the Manual printed o ut
to nearly a hundred pages. It is. by certain

standards (mine). recommenced readin g .
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Continued 011 page 58

Ah. but there is still more . Within this
package is contained an e xcellent rig con­
trol tha t works. Log Windo ws ha s mo re
good ies than you can shake a stick at. There
is an up-to-the-minute listing of rig s that yo u
can se t up to cont rol through yo ur serial pen
and, in the process. automatica lly record
mode and frequency in yo ur log hook. It
works.

A lillie more '! Yup. there is a lso a con­
troller for your computer-controlled antenna
rotator, The art o f working DX has become
a push-buuon performance with a ll the au­
tomatio n avai lab le these days. And you call
get it all in o ne in tegrated package.

And perhaps yo ur interests are just a bit
broader. They also have a Wefax program
to work with your co ntro ller. Pretty fancy
stuff As I was reading through the docu­
mentation on that. it was telling about auto­
mati ng to a poi nt that i t w ould re co rd
specific weather images at preset times and
yo u do n't need to he there; just simply have
the equipment turned o n. Beats wa tching
TV for the weather pies.

Now. the credibility factor shoul d he dis­
cussed . You may q uestion j ust ho w slow­
moving can your computer he and still run
all this fancy stuff. I was d iscussing this with
Rick W4PC. the developer. and he tells me of
running the PKTenn on a 486DX/2 50 MHl

Endless features

mgchcwcr and m ust uphold that image ) and
nscniug QTH in a logging pro gram a long

with o the r pertine nt and ind ispensable in­
formation, those clicks 10 the task bar get
more frequ ent and very distractin g .

Here is the best so lution I ha ve seen fo r
that dilemma. Log Windows is e ngi neered
to work hand-in-hand with PKTerm or with
the software by the same folks for one of the
other controllers. and you will find it is on ly
necessary to di splay the logging program
whi le yo u are in contact. Why ? The log­
g ing so ft ware also has a rece iv ing pane
and a composing area and yo u c an do it
all from the Log Wind o ws panel o nce the
contact is esrabltshed.Agcnuinccurc fur my
problem arrived at last.

While I was do ing this e valuation. there
came .. message of an upd ate for cnu y into
the l.og Windows fro m a pop-up in the
Comm unications pane l. Wit h the version in

front o f me . it is nece ssa ry to highlight the
other sta tio n's callsign and o perator name

and do a rcw ca lis the nics j ust to get this info
into the macro and that still docs not put it
in the Log Window. This add itio n will be in

the version you will download .

so ."' " au:: e;;;: ,
iSource for: Web addres s (URL): ,

Mi. W SOunde8"j PfOO'am for PSK31. ATTY. rmp:lllav.kiev.uaI _nicklmy_h.am_so/l.htm
new modes. Mn y . FSK31. more hItp:l/users nais conV-jalfejinvmi. wpage.htm

I FREE MMHam site - MMTIY - MMSSTV www.geociIjes.corrvmrnnamsoltl

I FREE VK7AA8 - SSTV·PAL - PSK·PAL hItp:llusers.ong;n. neu~-et~

I Ioludl ham info wiSSTV <:kM'~ www .conIo'leI,OQIfrI-kblhf\'ldex.htm

I TNllTIV - Sol.nd can:l ATTY wi PSK31 www dxsofl.ccmimilfttV·htm I
I P.$OkOI'I SSTV pn:grams " har""'.", www.ulIranet.OQIfrI-Mtv"'M.hImI I
I PSK31 - F." - and much PSK info hnp:/leinlel bi ehu elilpsk31.h.....

I In.erface lor dgttaI - rigs 10 computer'S www.weslfTIOunIIan radio.oomtFllGblaste•.htm

I SOundean:l interface info - irdudes A1lnto www,paO<.etradio.comIpsl<31 htm

I Interface Inlo fo< DIY digital hams W'NW. qsl.nettwm2uMlerface html

WlnWarbler Inlo and free download www.qsl.nel/winwarble"

MFSK·relal6'd lech into - how rt wOl1< s W'NW,qsl,nellzll b-pul

I Throb _ New - loi s 01 info w_ ,ls&ar.freeSllfYe.co.lirJ
W'NW,bl,ntemel,corn!_g3v1p.1

I ()ownlDad Lower. also Zakanai<a http:!""-.qsl.eev'k~e1a' I
I PSKGNR - FronI end for PS!<31 www.aI-Wllliams.comIWd5gnr!pskgnr. htm I

I Oiglpan _ PSK31 - easy to use hl1P:I/mem~,home.COA\ItIlellerldiQipanl I
I TAPA - Lets 01 inJo www.laprorg I
I TNC to radio~ help hItp:l"'~.pdq neVmedcall/ZW

I CIwornaPlX WIdCtlromaSol.nd DSP software www.lIIik:onpi.fIol&,com

I hItp:l.w-.as· ooorpcanlprodUcts,h1mCfealive Services S"N MuItIrnodr:l wlPSK

I T~av. DSP " AEA. (prev.) products www."mew.va.com I
I AulO,,,,",,,,, and other kits www.ldgeIllCIr(lf'IQ.com I
I XPWar& _ TNC soItwar& wiIt1 sampl& DL www. goodneI .~-lJoIYl son/

RCKRIty Windows program wrtll I r" DL http://www,fCkr1ty,de/

HF s&nel modem plans & RTTY & Paclor hnp j /home,atl,net!_k7szll

SV2AGW eee Win9S programs www.raag,orgiindex l ,hlm

Source for BayPac BP-2M " APRS www.tiger'lronics.coml

Inn Visual eomm"'ications Assn. - nonprolil
W'NW . mndsp<t ng.~_asTv'

org. d&dicate-d 10SSTV

I HelItclWlIHbef & UT63" MFSKI6 (Slream) htlp J r\zSbIy .Iysonline • I
I HamScope _ muIIomode wi MFSK1 6 hllp:llusers.m&SaIOp,eamI_gha..-...enf I
I YPLog sha fl!lWa", log - rig control - '-' demO www.nu<::lrluseaml- r.tIc)' I
Table I. The ln j amous Chart ... updated monthly.

THE D IGIT RL P ORT A s you may recall. th is station is moni-

conllfl ued J rom page 41 lor-challenged . with the smallest monitor

There is more to this so ftware tha n shu- commonly available for the wannabe com-

ply printing to the monitor and be ing heard . puteri sr (I3
H

d iagonal) . This lea ves me at

Speaking of bei ng heard. I have goncn ex- odds when it comes to d isplaying panels

ccncm reports on quality and readabili ty, side by side . The y o verlap and become

which I had neglected to me ntion earl ier. nearly unreadable in most instances. The

But the ne xt phase of the program was res u lt is that l must frequently cl ick the hid-

probably the most impressive . T here is a den pane l up from the task bar and sec on ly

logging program d ubbed Log Windows you a part o f the act ion :11 a lime .
must download from the same site . It has at This wo uld not he so had. except that
least one feature that I feel is the resu lt o f d uri ng the fray of keeping a co nversation
inspired geni us. go ing (I am the re s ide n t wo rld-cla s s
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HOMING IN
Radio Direction Finding

Secrets of the RDF Whirligig

Joe MoeU P.E. KOOV
P. O. Box 2508

Fullerton CA 92837
[Homingin@aol .com}

{http ://www.homingin.com]

America's Cup sailors alwa.ys ""an l faster boals. NASCAR drivers always \\'.lnl [aster cars. Fighter
pilots .11l,,'ays wan t tester planes. Their goal is to \'':;11 the race or the dogfigh t. and it takes the
fastes t and most "user-friendly" equipmen t to do thac. The same is true in hidden transmitter
hun ting, wh ich we hams call T-hunting or toxhuniing.

Photo A. The Hewlett-Packar d shaft encoder (/11(/ gearing system provides (/:-;/1111111 data.
(Photo by n ave Hulloct: G6UWO )

Everyone knows thai the fastest mobile
T-huming setups usc Doppler units.

right "? Well. sometimes. On the plus side, a
Doppler lakes bearings hundreds of times
every second and displays them instan tly.
even on very short signa l bursts . VHFIU HF
Doppler Installationsare inconspicuou-•. easy
to use. have no mo ving parts. and interface
readily with a computerized mapping and
navigation system.

I usc' my mobile Doppler on two me ter
Tt.hunrs whe n it's the rig ht tool. B UI some­
limes it isn't. A Doppler o utputs a sing le
bearing indication for each rotat io n of its
array, no maile r how many direc t and re­
fl ected signa l co mpone nts arc present . So
in an are a o f h igh sig na l re fl ec t io ns
un ulti purhj . th e di splay often bo unces
around aiml essly.

'Ivhunters here in so ulhe m California and
elsew here prefer rotating gain antennas such
as beamsand quads in these situations. Their
rece iver S-meter shows the azimuth of each
incoming signa l peak. That mak es it easier
to determine (or should I say g uess? ) which
one is di rect and which others are reflected .
A beam SClUp is mo re sensi tive than a Dop­
pler. giving greater range . II ....o rks be tter
0 11 horizontal ly polarized signals. too.

Some T-hunters ha ve taken the idea of
separating the direct and reflected signa ls a
step further by making polar pIOIll'TS 10 show
sig nal amplitude ve rsus direction on a cath­
ode-ray tube (CRT) or computer screen. The
operator "eyeba ll averagesvthc fluctuations
resulting from ve hicle mo tio n. A large rc­
peatablc lone ide ntifies the most like ly di­
rect heari ng {tl the T. Reflection s and noise
in other d irection s sho w up as a j umble of
noncorrelatcd traces afte r severa l rotations
of the mast. If two or more keyed-down
transmitters in different d irectio ns are on the
frequency simultaneo usly (such as a jamme r

and the station be ing jammed ), a po lar dis­
p lay ca n resolve hearings for each of them.
Try that with a Doppler:

O ne more plu s for po lar displays: The
multiple overlaid sweeps on a CRT will give
accurate bea rings of single-sideband sta­
lions a nd pu lsed no ise sources, Doppler..,
o n th e other hand. can' t do th is because
th e y requ ire carrie r- type signal s. Th ey
aren ' t desig ned to track em!ssions wi th
large a mpli tude variations.

For good eyeba ll a veraging. meCRT must
display severa l ro ta tio ns or swee ps of the
RDF antenna at a time . An ord ina ry oscil­
losco pe w on "t do. You need a storage- type
oscilloscope or a hig h-pe rsistence CRT lik e
the ones in radar sets o f the pre-co mputer era.

Notes from Nottingham

Last mo nth. I began describing the po lar
plo ttin g sys te m used by Dave Bullock
G6UWO and John Wood GOI~SI . They ha ve
a motorized Scclcment f -bca rn a to p their
sedan. A sha ft encoder (photo A l and d igi­
tal logic generates beam azi muth data in sine
and cosine form. When combined with S­
me ier values fro m the receive r. the CRT di s­
play shows incoming signa l le vel in all
di rec tio ns simultaneo usly. As me y d rive the
roads ar ound Notting ham. England. Dave
and John use the n ickering lobes of the d is­
play to deter mi ne which is the most likely

Continued Oil page 44
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Photo B. lravc (J1ll1 John's fina l unit (for /l OW) is ill a recycled instrument case ttiat fits
easily 011 the dashboard. (Photo by Dave Bullock G6UWO )

Photo C. A rtificia l pe rsistence creates a trace witli consistent intensity. The sharp point
is a marker f or precise plotting. (Photo by Dave Bullock G6lJWO )
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slig htest changes in q uieting of the FM
• ••norse.
Dave 's prototype po lar plo tter was a sur­

plus video display unit with medium CRT
persiste nce . He modified it by making his
own X and Y deflection amplifiers fro m
Ll65 ICs to drive the horizontal and vcrti­
cal deflection co ils, which he re wound with

more turns of f ncr wire for g reater screen

deflection. He had to substi tute a toroidal
ring inductor for the horizontal coil in the
high voltage DC-to-DC converter to keep it
working properly.

The prototype proved the advantages of
a polar RDF display, but Dave and Jo hn
wcrcn' I satisfi ed. "It worked well," G6UWO
wrote. " We successfully competed in our
co unty c hampionship for a whole season,

winn ing by a narrow margi n. Bu t the dis­
play was too large . It had to sit on the floo r
between my feet and all the wires would

get caught in my legs e very time I jumped
our to investigate possib le hidi ng places.

" From a safety point of view, th is was
very unsatis facto ry," he contin ued. "Ope ra­
tio na lly it was a nightmare ! The large fold­
ing maps o n my knee obscured the display
and strong sunlight refl ected o il the scree n.
Al so there was the problem of mentally
tran sferring the ang le of detected transmis­
sio n from the display o nto the map. Some­
th ing ha d to be done to im pro ve th is

situation. Wha t we needed was a more
compac t, user-friendly se tup.

"During the summer months, we scoured
the radio rallies. John discovered a 2.5-inch­
d iameter radar display mod ule from a Phan­

tom figh te r a ircraft in one of the Ilea fair
stalls. Fo r fi fty dollars, he snapped the bar­
gai n up and then worried if the tube would
tum o ut to be faulty. Of course there were
no circ uit d iagrams and most of the e lec­

tronics was ' tropicalized' in a thick clear
coating of a varnish -like material.

" I stripped the disp lay to find that the

power supply ran off 24 volts. It was a self­
co ntained unit that would supply most of
the po te ntials for the CRT. The o nly extras

needed were negative grid bias and 9.7V for
the tube heater. The heater was easy wi th a
vari able reg ulator. r used the hig h-voltage
modu le recyc led from an o ld fluorescent
calculator display to give me up to -SO vo lts
for the g rid.

"The rest o f the electro nics was junk.
apart from the deflection driver and output
transistors that were on the end plate of the
modu le. I decided to build my own dcflcc­
uon amplifiers incorpo rating these trans is­
tors. as I re aso ned tha t they sho uld be
matc hed 10 the coils. I used a c o uple of
o peratio na l ampli fiers and tied the o u tput

" We get a good indication of signal di­
rectio n from a rock-crushing 6 feet away

from the transmitter to an extremely weak
sig nal in the noi se," Dave continues. " We
a lso de ve loped a noise detection add-on that

improves the sensirivity by a further 20 dB.
The new circu it gi vcs a full -scale indication
with as little as 0.5 dB of quie ting on the
unsquelehed FM background noise."

Figs. 2 and 3 in last month 's " Ho ming

In" are the sc hematic and board layo ut for
the no ise detector. G6UWO explains it this

way: "Based o n an ' abso lute value ' full
wave rectifier, this circuit has perfect lin ­

earity and responds to the smallest of input

vo ltage s, making it ideal for detecting the

HOMING IN
continuedJrom page 43

signal so urce direc tion and wh ich o ther
lobes represent mul tipath.

"Having hunted with the system fo r two
full years now, I can re port that it is almost
unbeatabl e when pitched against both
Do pplers and no rmal manu a ll y turned
beams," Dave says proudly. The primary
indication of signal strength co mes from the
S-meter output o f GhUWO's rye M2000
recei ver. This set is unusua l because its
meter circuit output changes about one volt
for each 20 d B change in signal strength.
This gi ves the system a very wide dynamic
range .



I'lwlo D. Transferring bearings f rom display to map is easy with this wand of light-emitting
diodes. (Photo b\· [JOl"C Bullock G6UWOJ

tran sistors into the feedback loop to keep
the whole circuit linear.

"1 now had the problem of find ing a 24­
volt source. Our local military surp lus de­
pot came to the rescue. By modifying so me
ex-airc raft 400 Hz in ve rr crs that produ ced ­
32V fro m +32V. I was able to get the in­
verter to produce - 12V from a +12V input.
Now I had ± 12V for my deflection amplifi­

ers and 24V for the HV supply. The whole
module co uld run o fT the car battery.

" T he ne w sca n a mp lifiers and co il s
worked ex tre me ly we ll , a llow ing me to
mo ve the trace arou nd the screen at great
speed withou t distortion. But that ex po sed
my next prohlem. Being a white screen. the
phosphor had a very short de lay persistence.
making the readout look like a tadpole
swimming around. rather than a coherent
po lar plot !"

Constantly refreshing

Dave realized thai he needed an "artifi­
cial persistence" ci rcuit. He designed it us­
ing a dual -po rt RAM . w hic h has
independent input a nd OUIPUI ports tha t
point 10 the same memory loca tio ns. The
memory is loaded wi th signal-stre ng th data
atthe ant enna rota tion rate. hu t read s out to

the display at a muc h higher rate . It g ive s
the appe arance of a cont inuous display by
refreshing at a rate that is faster than the
persi stence of vision.

" Whilst I was working on the redesign. I
also had a stroke of luck with the antenna
position encoder." Dave says. "At work I had
a broken g raphics plotter co me into the
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slack in the mechanics, and the arbitration
log ic in the RAM invisibly takes care of any
bus clashes."

Even with the high-tech CRT di splay,
Da ve and John put an Scmcrer o n the con­
sole (Photo B). Based on experimentation
with the system. they put marks on the meter
to indicate approximate " mi les downrange"
for a tra nsmitter of typical po we r o utput.
The console also has a swi tch to selec t sig ­
nal strength o r noise mode, plus an RF at­
tenuato r in 10 dB steps from 0 to 100 dB .
It goes be twee n antenna and receiver to
prevent o ve rload.

"The re is also an ' inch' contrct tc zero
the antenna dead ahead for high speed mo­
toring between transmissions," Dave adds.
"T he Rearing contro l is another recent im­
proveme nt. As can be seen on the di splay
in Photo C, there is a sharp 'g litch' on the
peak of the polar plot on the C RT. This is a
pip marker that can be rotated 360 degrees
around the di splay. The navigato r moves it
to select his best guess at the incoming di ­
rection. The pip data also goes via a ribbon
cable to a clear-window wand that transfe rs
thi s bearing to the map via a ring of LEOs
(P hoto D)."

"The system has perfonncd extremely
we ll and we have been ablc to stay at the
top of the Nottingham club 's foxh um cham­
pionship for the last fou r seasons," pro­
claims G6UWO. "Dispensing with paper
maps, we have adopted a GPS-based navi­
gatio n syste m using a laptop computer. As
an effort to make things work e ven better,
we ha ve modified the rotator to make it start
and stop in two stages. The s low start sho uld
take some of the load off the mechanism as
it gets up 10 speed. Whcn 1 switch off, the
rotato r drops back to slow-rno and then
autoparks de ad ahead. "

Docs thi s inspire yo u to try a po la r dis­
p lay in your o wn mobile T-hunting setup?
Check your library for "Homing In" art icles
o n five other suc h projects, as listed last
month . The n decide what's best for your
needs. Every system is unique and you prob­
ably won' t want to copy any of the m ex­
actly, bUI a complete circuit description and
schematics for the G6UWO/G0PSI version
is available . A lthough there 's no room to
publish it a ll here, I'll mail a paper copy if
yo u send me a se lf-addressed 9 x 12 manila
envelope with postage for three ounces (77
cents in the USA).

Happy e xpe rime nting ! Please se nd re­
po rts and photos of your successful po lar

Cont inued on page 58

Many thri lls of victories

"All the afore ­
ment ioned prob­
lems with wire s and
maps were elim i­
nated by our minia­
turi zati on, and the
controls were much
easier to access, too.
We didn 't ha ve any
problems with jitter
on the d isplay due to

A GREAT gift idea for yourself, your ham
friend(s), or your child's school library

is a subscription to 73 Magazine ... only $24.97!
CaIlBOO-274-7373 or write to 70 Route 202 North.

Peterborough NH 03458
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workshop as scmp. It contained some very
nice optical shan encoders made by He wlett
Packard that had 5 12 steps per re vo lution .
This was an ideal o pportuni ty to increase
the resolution of the display from 208 steps
to 512. I decided in the end, as e verything
else wac; 8 bit, to make it 256 points.

"I added a mechanical adjuster to tum the
encoder with respect to the rotator system.

With a sig nal source directly in front of the
vehicle, the adj uster is rotated until the di s­
played lo be is drawn 'dead ahead' o n the
CRT. All misa lignments in the system are
remo ved in o ne go with this control. includ­
ing any skew in the response of the antenna.

"As in the prototype, when the antenna
turns, clock pulse s from the shaft encoder
drive an 8 -bit co unte r tha t progresses
through the RAM input addresses. The same
clock pulses are fed to the 'sta rt con vert'
pin o f an AID converter that digitius the

value of the Scmerer voltage at that instant .
An g-bit nu mber appears at the output of
the converter, representing the magn itude
of the signa l at that position, and is sto red
in one of 256 RAM allocations.

'The antenna rotates continuo usly, sror­
ing data in the memory as it goes. At the
'dead ahead' position, a pulse from a sec­
o nd optical ring o n the shaft encoder resets
the address counter so thai the antenna keeps
in sync hrony with the counter. I feared that
under high-speed travel cond itions and the
hig h resolution of the e ncoder, extra pulses
could be generated d ue to wind pressure
on the antenna and slig ht back lash in the
mech anic s.

"T he clock osci llator provides pulses that
advance the output address counter. It steps
through the o utput addresses o f the Dual
Port RAM and simultaneously, the EPROM
address lines. T he EPROM is loaded with

s ine a nd cosine
- - - - - - - - - - --- - - - - --- --- - - --1 waveforms. now re-

gene rated with 256
points . The stored
S- me te r le vel s in
rnemory.are o utput
to the DIA converter
that restores them to
a varying OC le vel.
Thi s, as befo re ,
controls gain of the
slne and cosine DIA
converte rs.

" As the clock os­
c illator runs, a cir­
c ular ti me bas e i s
created and signals
arc d isplayed on the

CRT. The osci llator
cl ocks the ou tput
s ys te m at a much
higher ra te than the
input sys te m i s
clocked by the an­
tenna. so the displ ay
is that of a continu­
o us plot bei ng up­
da ted a t the rota ­
tional speed of the
antenna.



ON THE Go
Mobile, Portable and Emergency Operation

Pocket APRS

Steve Nowak KEBYN!O
16717 Hick04)' SI .
Omaha NE 68130

(keSyn@netzero.net)

APRS. the Automacic Position Reporting System in vented by Bob Bruninga (lVH4APR), is one of
the really f un aspects of the hobby . lVith APliS you grap hically disp lay sta tion locat ions on a
nwp on .1 computer screen and track moving objects such as cars. sutellites. balloons. etc.

While man y APRS stations are com­
posed of a desktop PC, a TNC (ter­

minal node contro ller), and a z-rncte r trans­
ceiver. m uch of the equipment has been
getting smaller and smaller. There are now
man y mobi le APRS operators, and some
stations have become portable by util izing
handle-talkies and laptop computers. Radios
such as the Kenwood THD-7A handle-talkie
and the TMD-700A mo bile ri g have built
in A PR$ capabi lity includ ing the T NC as
we ll as an APRS program. No w. if we co uld

on ly shrink the computer down 10 a more
reasonable size , we' d be all set.

Th e good news is that we can now do just
tha t The popular personal dig ital assistants
(PDA) that everyone is using 10 manage
their schedules ha ve gi ven Mike Musick
(I'\0QBF) the plat form to de velop a tru ly

po rtable APRS display system. His system.
ca lled pocke tA I'RS . ope rate s un de r the
Palm as. the o pe rating system de veloped
for the Pa lm Computing Palm PDA (for­
merly called the Palm Pilot). Thi s operat­

ing system is also used for compatible PDAs
suc h as the Ha ndspring Visor. Mike 's ap­
proach of using a PDA offers two majo r
adv antages. Obviously it mak es APRS much

more po rtab le when one can ca rry his com­
pute r in his shirt pocket. The o the r major
benefi t is that a d ig ital assistant is much
cheaper than the cost o f a dedicated com­
puter (especially a notebook), so it lowers
the overall cost o f an APRS sta tion. Natu­
rall y there are limitat ions, but none of any
sig nifi ca nce. The sma ll ...ize o f a shirt­
pocket-size system will limit the abi lity to

disp lay details. although o ne call Z(XJm and
scroll to vie w specifi c items. The Palm d is­
play is only 160 x 160 pixe ls and measures
about two and a half inches sq uare. so reso­
lut ion is not what you' d see on a l7-ineh
SVGA monitor. There are a lso limi ta tions
in the pocketAPRS program c aused by the

basic design of the Palm and Pa lm as.
POAs do no t utili ze hard d rive sto rage or a
multi tude of inputs the way a desktop com­
puter does, so the program iv written for a
memory-resident system. On the other hand ,
thi s does prov ide for more efficient opera­
tion whil e costing o nly 21 7K worth of
memory. The sys tem per fo rm ance o n the

d igi tal assistant e nds up abou t the same as
one wou ld ex pe ct from a 3H6 co mputer,
which is pretty im pressive from a device
about the same size as a calculator.

Ifyou have a rransceiver and a TNC, you

can usc your PDA with very litt le additio nal
effort . Your PDA m ust be running Palm as
version 3.0 o r later. Most o f the units cur­
rcnuy in use do j ust that, and upgrades are
o fte n avail able from the manufacturer as
downloadable fil es . You'I lnccd a cable that
co nnec ts you r POA to your T NC a nd of
co urse you' ll need the pocke tA PRS pro ·

g ram. The cable ha s been availab le from
se veral sources, a lthoug h some tha t sold

them in the past have gotten o ut ofthe cable
business. The program is share ware and
a vailable for download at the Tucson Ama­

teu r Packet Radio (TAPR) FrP site: (flp:/!
ftp .tapr.orgl/aprssigi pa lmstuff/ pa lma prs/
pctaprs.zip]. The current version is vl .Ia :
this ve rsio n fixes a series o f bugs fo und in
previous verslons. so make sure that you
have the latest upd ate . For a 10 1 o f good in­
formation o n this program, a trip to (hUp:/!
www.pocketaprs.com] ....-i tt prove to be time
we ll spent. Thi s site may also have current

in formatio n or links available o n vendors
for the required cable. By the way, since this
is shareware, good practice d ictates that if
you try this and like it you pay the $40 reg­
is tratio n to Mi ke Musick. More important
(so rry, Mike), the registrat ion fee enables
you to save se ttings betw een uses. which
otherwise must be re-entered at every power

up.

From a functional standpoin t, jlIJCke tAPRS
works j ust like any APR.S system. The pro­

gram is intense e no ugh that using a POA
for APRS will d isable almost a ll o ther func­
tions until yo u exit the APR S program, but
when I'm playing with my hobby. I don't
want any thing e lse to interfere . The APRS
functio n a lso places a higher demand o n
batteries. hut I\AA cells arc cheap, so this
is something that is more of a "so mething
to watch" than anything else . If you inad­
verte ntly run the batteries all the way do wn.

most PDAs will lose wherever is in memory.
which can he Inconveniem (or worse.j for­
tunately, the poc ketAPRS program map dis­
play includes an o n-scree n battery monitor
to he lp you keep tabs o n bat tery life .

The rDA can d isplay sta tio ns on a map
in real tim e ; send. recei ve. and track mes­
sages; and co ntro l the T NC . Many of the
comma nds utilize a "one touch" phi losopby

uti lizing the POA's bunons. He lp is readily
a vailable for most funct ions M) learning (or

remembering) a particular function is vi r­
tually painless. If you have a Kenwood TH ­
0 7 or TM-0700A, thi s comes as close to

"plug and play" as ham radio will allo w.
Since APRS is graphical in nature, the

baste fo rmat is to d isp lay stat ion locations
011 a map. There is a fa ir ly wide range of
maps available for locations in the United
Sta tes, and maps for other locatio ns a re be ­
ginn ing to be come available . C urren tly.
there are over 200 U.S. metropolitan areas
available for download. Convert ing a map
to this fermat requires an Apple Macintosh
compute r, so mapmakers arc so mewhat lim­
itcd . The map detail is p re tty impressive

considering the size and memory limitations
inherent in suc h a small package. By add­
ing the map fo r Omaha and the US Inter­

state system , my total memory co nsumption

Continued on page 59

73 Amateur Radio Today • JulV2001 47



----- - - - -

NEW PRODUCTS

Alinco Announces New North American
Distributor

USA r\ linl.:o Branch ha.. announced a major change in its d is­
rn buuon ..truc ture se rving North America . Effe ctive May 3. 2(x)1,
Alinco products will have been avai lab le 10 dea lers and cus­
tomer service obta ined through Aioc Amateur Distributing of
O hio. The announcement was made by Katsumi "Xaky" Nakata.
manager of Alinco' .. North American operations. and Ph illip A.
COla. president o f Aroc Amateur Distributing.

"We are excited and pleased to announce this change:' said
~ir. Nakata. "Our new distributor has long and valuable experi­
ence in serving the dealer network and they have demonstrated
a strong conuuitmcnr rc customer service with their product lines
over mall)' years."

Atoc Amateur Distributing will be headed by members o f the
Cote family. who a lso manu facture a nd distribute the Iron Horse
and ATOC lines of ante nna and radio accessories. The Irun Horse
line also includes O EM a nd afterma rket accessories fo r large

vehic les such as RVs, buses. and truc ks. Phi l' s fa ther. Glenn Cora.
is also remembered as the creator and distributor o f the Valor
rad io accessory produ ct line. whic h thc famil y sold to o the r
in tere st s several years ago .

P hill ip A. COla will lead the ne w d istribution company. " We

are proud to become the distributor fo r Alinco produc ts in North
America. Alinco has a well -e stablished cata log o f products and
a reputa tion fo r strength. value. and re liability. Our mid-America
location positions us we ll for unending to the needs o f customers
and dealers. It' s going to he a very strong operation."

Mr. Nakata sai d that Alinco's corporate functio n wou ld no w
concentrat e on design ing and man ufactu ring ne w prod uc ts
from its he adq uarters in Osaka, Japa n. He e mp hasized that
Alinco is a ve ry co mmitted. viable p la yer in the A mate ur
Rad io market place . It is a lso b ranc hi ng into rel ated a reas.

suc h as the desig n a nd munufucrure of high-quality scan ning
recei vers a vaila ble to the gene ra l p ublic as we ll a s to institu ­
tio nal use rs such as law e nforceme nt and the m il ita ry. "Hav­
ing a distributor bused ill Ame rica is good fo r Almco. good

fo r the dea le rs. and most im po rtan tly. good fo r the growing
Ali nco custome r base." he sa id.

T he transition for dea lers sho uld be a lmo st seamless. accord­
ing 10 Mr. Na kata. as co ntacts a nd in forma tio n will be handed
over to the ne w e ntity. Evelyn Garrison, a long-time A finco as­
sociate, will contin ue represen ting the Alinco line for the new
organization . Impo rta ntly. a ll Alinco warranties will remai n in
force and continue to he ho no red through the ir te rm. In add i­
tion. cus tome r support and out-of warranty service will be avail­
able th rough the new operation . Warranty c us tomers should not
be concerned. as wa rra nties that e xpi re in that period will be
ex tended to (over the transition period. Details for shipping any
radios in need o f repair " ill be announc ed o n the We b at
[www.ali ncc.ccm]. " Radios al ready sent to o ur Torrance. Cali­
fornia. address wi ll be transferred to the ne w faci lity without
fail: ' said ~lr. Nakata .

Mr. Cota added. " We want to assure everyone that our c us­
tomers wi ll conti nue to e njoy exciting ne w products. exce llent
support. and the fine c ustomer se rvice e xpected from a quality
o peration."
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Mini-News from ess
• Creative Service s Software has an nounced thai versio n

3 .07 .33 o f the popular logging program Log Windo ws has bee n
relea sed . This ve rsion supports Kenwood 's ne w TS-2000 (i n­
cluding the Packet C luste r Tu ning feature ) and the new Yacsu
Ff-8 17 Q RP rig. among many, many o ther features.

• CSS continues to work on 32-bit and M -bit versions o f Lo g
Windows. with compatib ility with the forthcoming Window s XP
a priori ty.

• Autologging technology, a llowing the user to log a contact
d irectly from the TNC prog ram without typing the da ta directly
into the logg ing program. has been added to CSS 's line ofTr-:C
pro gram s. whi c h include Pac'Ierm ' 98. P KTc rm '99, and
~lultiComm HostlMultimode (upcoming ).

• CSS is discussing with Larry (Tree) Tyree .\"6TR the pos sibil­
ity of incorporating both TRl..og and Log Windo ws tc-chnology into
a next-generation contes ting program.

For more information o n these or o ther products. please con­
tac t Creative Services Software, 50 3 We st State SI.. Suite ~.

Muscle Sho als.AL 35661; tel. (256) 381 -6100; fax (256) 38 1­
6 121.

SG·239 Smartuner Antenna Coupler

The SG-239 ushers in a re nai ssance o f HF comm unications,
as it will wo rk wit h any tra nsceive r to provide long d istance

communications across borde rs and continents. By using the SG­
239 antenna co upler. anyone can achieve great results with a
longwire amcnna or a coaxi al -fed m uture sonam antenna at the
window of a co ndo in a big c ity o r o n the roof o f a small ho use .

The unit will work with sile nt receiver tuning or within the
range of 1.5 to 200 wans with a high-power transceiver. 11 has
170 me mory bins. with fast. accurate tuning via independent
se nso rs, incl udi ng VSW R. phase, magnitudc . low impedance .
and forward se nsi ng.

For mo re info rmation. contac t SGC , 137 37 SE 26th 51. .
Be lle vue WA () S005 ; lei. (425) 746-63 10; fax (425) 746-6384 .

Rockwell Collins Propagation Software

Rockwe ll Collins has upgraded its highly successful HF Propa­
gatio n Resource Manager soft ware to provide custome rs with
the late st in co mmunications technologies. Co llins ' Pm pMan
2(XX) identifies and d isp lays the best channe ls for an HF commu ni­
cations link in a user-friendly graphical Windows/Windows r--'T e n­
vironment. It dramatically improves communications quality and
re liability, and is ideal fo r any HF radio operation.

Features incl ude: rea l-time p lo t update to user-changed HF
link parame ters; abili ty to simpli fy complex HF propagatio n
predictions : d isplay of current freq uency summarie s and rec­

o mme nd ations; tracks. analyzes. and stores HF propagatio n for
multiple -use r radio site pairs; and links degradatio n warnings.

Requires Windows 95fJ8/NT; VGA monitor. MOx4HO at 256
colors: 20 Mb ha rd drive space: CD-ROM dri ve for install :
Internet access: Internet Explorer 4 .0 or grea ter. $99 plus sIh
plus tax where applicable.

Fo r further info rmation. co ntact Rockwell Collins. Prop Man
Dept. 120-130.400 Collins Road NE. Cedar Rapids. IA 52498 ;
te l. : (800) 32 1-2223; fax (3 19) 295-4777; E-mail : (collins(gl
colli ns.rockwell.corn] : URL: [www. propman2000.comJ.
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By Eric Shalkhausser W9CI, SK

The History of Ham Radio
Parts 7 and 8: Broadcast radio and the early '20s.

In the early 1920s, what effect did the emergence of radio broadcasting have on the
amateur radio operator? Could it have been that he was directly responsible for the
great pop ulari ty of this new entertainment field? Was am ateur radio in some measure
the instigator?

I
n 1919, Frank Conrad 8XK, one of
our enthusiastic wireless amateur
pioneers living in Pittsburgh, used

his amateur station to entertain nearby
listeners with musical renditions. He
used an ordinary telephone mouthpiece
as a mi crophone. This same station,
with several modifications, went on
the air as KDKA on November 2,
1920, known as the West ing house
Pioneer Broadcaster.

Early broadcasting

History records that, as far back as
191 0 and 19 11 , there were voice­
modu lated signals heard via wireless .
These emanated from early experi­
ments with the quenched arc-gap
transmitters. Dr. Lee Def-orest, the
well-known in ventor of the triode, had
a voice-modulated vacuum tube circuit
in operation in his laboratory in these
early years.

With wirele ss broadcasting ushering

Reprinted from 73 A mateur Radio,
November 1978 and May 1979, where
this was originally reprinted from QCC
News, a publication of the Chicago Area
Chapter of the QCWA.
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in a complete new mode of living for
mill ions , the old system of dot s and
dashes had to give ground to modu­
lation of the ethe r waves by vo ice
and m usic . Norma l amateu r commu­
nication now had company, as the
general pub lic sudde nly took a fancy
to th is mysterious phenomeno n.
Such desira ble services as we athe r
and market re ports, no w via wireless,
became an essentia l part of the dai ly
menu for listeners - espec ially the
farmers and the country folks. A new
and exci ting national past ime was
ushered into being.

In the fall of 1920, station KDKA
anno unced the first nation wide elec­
tion returns of the Harding-C ox
presidential contest. The im mediate
result of the over-the-air broadcast
was hundreds of requests, directed to
the Department o f Commerce, for
broadcast ing station licenses. There
cou ld he no doubt tha t the entertain­
ment factor suddenly stemming fro m
dozens of stations would take over
the airwaves. Experimenters, many
companies , private organizations, and
even individuals vied with each other
to jump in and broadcast something,
jus t to be heard.

Licensing

In the very beginning, the Commerce
Department made available three gen­
eral types of license permits. These
were:

9XAF - experi mental, des ignated
by an X prefix;

9YAN - institutional and training
school, a Y prefi x; and

9ZHB - clubs and pri vate organiza­
ti ons, a Z prefi x.

The assigned frequency depended
somewhat on the type of program the
station intended to put on the air. The
department issued such licenses for only
three-month periods at a time . As the
number of requests to broadcast mush­
roomed, all licenses to broadcast had
more extended periods and were des­
ignated with either a W or a K prefi x.

Amateu r radio operators as
broadcast listeners

There was no doubt that this newly
disco vered scientific wonder of broad­
casting via radio had the amateur wire­
less operator deeply involved. He was
found in the forefront of all the act iv­
ity. With his innate knowledge of
radio's mystery, he formed the nucleus
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recog nized the
grea t national as­
set represented by
amateur activities.
Wi th the phcnom­
e na l growth of
broadcasting. how­
ever. it became
necessary to regu­
late operations be­
fore the situation
got completely out
of hand , It was
reasoned that. as
long as the gcn­
eral public inter­
es t was being
served. broadcast­
ing had to continue.
but rKlt merely to
satis fy someonc's
personal amuse­
ment desire. Coup­
led with miserable
p la te s upp lies,
some stations se­
verely cluttered up
the airwaves. Un­
der these condi­
tions, the a mateur
200 meter band
became so over-
loaded that amate urs were finally
asked by Secreta ry Hoover to collabo­
ra te and collec tive ly come up wi th
suggestions of
their OW11 for regu-
lating the traffi c in
their 0\1.n baili­
wick. The under­
sta nding was clear
to a ll. Between the
telegraph and the
phone. one 1lCt."CS­

sarily must be sub­
servient to the
other. There was
gra ve fear that the
parting of the ways
for amateur opera­
tion was imminent.

The first
Na t ional Radio
Conference

When the first
National Radio
confe re nce was

of the liste ning public. He was in great
demand to supply the in formation and.
what then became necessary, the re­
ceiving devices. to the non-amateur
publ ic . There soon appeared the first
one-tube " music box:' equipped wi th a
pair of earpho nes or just a sing le ear­
piece . Where distance from the trans­
mitte r was short, many early liste ners
used ordi nary crysta l detectors. The
music box hecame an addit ion to the
hou sehold. ofte n replacing the phono­
graph and/or the piano for the evening's
entertainment. Concerts, lectures. rccit ­
also and news we re there to enjoy as
these events took place. Nat urally,
these sudden changes thrust upon a n
unsuspecting public brought about a n
a lmost rcvolu tionari ly altered sta ndard
of living.

Major problems in the overall radio
field de veloped because of the wave­
length a llocations fo r hu ndreds of do­
mestic stations that were clamoring for
space in the ether spectrum.

Toward the end of 19 21 . the Depart­
ment of Commerce was compelled to
appoint a committee to try to devise a
new code of on- the -a ir ethics. This
was an attempt to correct a situation
brought about by radio phone . some­
th ing which cou ld not have been fo re­
see n in the origina l establi shed laws of
19 I2.

Now two important mailers came up
for consideration: ( I ) regulating ama­
teur broadcasting . and (2) so lving in­
terference problems between amate ur
transmissions. commercia l broadcast­
ing. and the novice listener.

In January 1922. Herbe rt Hoover.
secretary of the Commerce Depart­
mcnt. introduced proposed rad io legi s­
lation requiring all transmitting stations
used for broadcasting news, concerts,
lect ures , and sim ila r programs to e m­
ploy li mited commercial license opera­
tors at the controls and to adjust wave­
lengths to 360 meters , with 485 meters
to he used for iss uing crop re ports
and weather forecasts.

Although the regu lations issued hy
the Commerce Department we re only
temporary, they did cause concern among
rad io amateurs. They fe lt that some o f
their legitimate services were being cur­
tai led. whereas the department always



in the final report that was issued : no
more phone broadcasts by amateurs .

Although this verdict set certain
amateur stations somewhat aback , they
did come away from the sessions with
a recommended wave assignment ex­
tended to a range between ISO and 275
meters. At the confere nce. an amateur
was henceforth deli ned as follows:

"An amateur is one who operates a
radio station tran smitting or receiving
or beth without pay or commercia l
gain. merely for personal interest or in
connec tion with an organization of like
interest."

Amateur phone vs. CW

How did a ll this change affect the
amateur who had used the ether as his
own domai n for so many years? There
was no way in which he could escape
this "invasion" of his accustomed pri ­
vacy. An unavo idable comroversy soon
developed among the CW and the
phone hams. Without customary coop­
eration, it was recogni zed that the
ethe r waves were loaded with inter­
ference of a new kind. How could the

relation between the amateur phone
operator and the dot and dash propo­
nent avoid a serious break in the inter­
nal ranks, a situation that was ev idenced
in some QST correspondence between
the older dyed-in-the-wool amateurs
and the newcomers'!

Added to thi s internal trouble of ra­
dio phone vs. code men, wireless had
to come to grips with ye t another prob­
lem. namely, citizen radio as distin­
gu ished from amateur rad io. Would
you bel ieve that QST used its fro nt
cover page to designate its monthl y
magazine as fo llows: "devoted exclu­
sively to citizen radio" (August 1922);
and the following month it came up
with: "devoted exclusively to amateu r
radio" (September I922)'! Typical
amateur radi o stood at the crossroads
for a time.

To minimize chaotic interference, a ll
phone broadcasts, those operating on
virtua lly the same wavelength as the
code sta tions , soon discovered that
they were jamming each other unmer­
cifully. What was pleas ure turned into
bedlam. All early co urtes ies of the

e ther waves, which had become recog­
nized. were discarded and forgotten.
To the technician who operated on
phone, the code man was visuali zed as
an ignoran t brasspoundcr, Among the
old-time CW amateurs, it was sug­
gested that the phone man join a radio
club or visit another station and ob­
serve what was going on among us
"amateurs."

The need for order

By the fall of 192 1, the radio tele­
phone had heavy competi tion. There
was the commercial broadcaster, the
amateur broadcaster, thc code man,
and the many thousand helpless novice
listeners. The vario us problems tha t
de veloped were rapidly becoming
more serious to amateur radio. Also
apparent to everyone was the sudden
upheaval in the transgression of ex ist­
ing legislation to co ntrol transmitters.
For a number of years, as no consider­
at ion had been given toward ini tiating
revisions in the old 1912 law.

At the conclusion of the conference, all
amateurs were informed that. effective

This ;s a geog raphical list 0 1
radio sta tions tha t eKis ted
around 1922. The lis t is ar·
ranged alphabetically b y state
and also within each state.
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Photo C. This is a geographical list of radio stations that existed around /922. The list is arranged a/plwbeticaffy by state and also
within each .\fate.
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re search toward larger and be tter
vacuum tubes to replace the quenched­
gap and the alternator. They were Radio
Corporation of America, a group con­
sisting of General Electric Company,

ripe for abolishing one system for the
other, as much as this was desirable.
Patent litigations among the larger
companies and corporations hindered
many developments in equi pment and
accessory components. especially in the
vacuum tube area, where competition f------------ - - ­
for manufacturing rights was especially
keen.

By now, there were approximately
14 ,000 licensed amateurs in the United
States. The American Radio Relay
League made a request at one of the re­
gional conventions to lend a he lping
hand to the many broadcast listeners,
who, like the farmer, his family, the
grocer, and the banker, had no knowl­
edge of adjusting even the simplest re­
ceiver. The receivers ava ilable on the
limited market in many instances were
still so primitive and crude ly con­
structed that se lectivity was impos­
sible to attain, maki ng el imina tion of
interference out of the question. The
uppermost need for simple workable
rece ivers was at hand. Something
practical to place into the hands of the
folks who would become the vast au­
dience to mon itor and judge the future
broadcasting programs o n the air
beckoned.

The evolution ojradio before, and to
a great extent during, the 1918 war
year wasJor the most part in the hands
oj radio amateurs and the experiment­
ers. The development oj the vacuum
tube and its utilization required much
time Jor laboratory research. The
quenched-gap and crystal detector
were still vel}' much in use. Consider­
able effon was being put f onh by
commercial companies together with
government engineers, notably the NaV)~

to develop reliable means of generat­
ing undamped wm'es along semi-me­
chanical eiectricai lines.

The culmination of these effo rts was
the Alexanderson alternator, providing
high frequency energy with power up
to 200 kilowatts to satisfy navigational
and overseas communication demands.

Following the evolut ion of radio art.
two maj or pate nt-i ssu ing corpora­
tions emerged in America, undertaking

".
By April 1922, the re were 60 large

and powerful broadcasting stations op­
erating on the air, with approx imate ly
500 applications for broadcast licenses
pending. Such proli ferat ion of signals
emanating from so many stations in
the assigned operating spectra, wi th no
binding assigned frequencies, proved
chaotic. More hearings were scheduled
by the secretary, but, since recommen­
dations did not carry legality, the re could
be no enforcement, so agreements we re
not respected.

The amateurs at the conference heard
plenty of discussions about giving up
spark transmi tters a ltogethe r in orde r
to alleviate interference. CW had come
into its own in many stations. J ust one
paramount drawback, however. slowed
the changeovers. The cost of the
higher-power tubes for conve rsion
necessary to compete with the power
output of the spark was still a factor.
New power supplies required a new
approach to deliver a signa l. Such
costs put a decided crimp into the
ham 's pocketbook. The lime was not

immediately, a silent pe riod must be
observed from 8:00 to 10:30 p.m . dai ly
and during Sunday morni ng church
services . The first National Radio
Conference placed commercial broad­
casting into the 310 to 435 meter
range. The amateur was not only as­
sured his existence, but also came out
ahead in the assigned waveband terri ­
tory in which he could operate. Hc was
asked to so divide his newly desig­
nated territory to the satis faction of a ll
concerned.

The radio conference in Washington
was well attended by all parties af­
fec ted and served to allay a number of
conflicts. Tbe regulations proposed were
only recommendations to be observed
among many interests. All realized that
this was no binding law, although it
was a hope that all would cccpcratc- In
an attempt to approve wave lengths.
however, the al locations came to naught.
because the m ili tary interests still
dominated the delibe rations and a ten­
tative internationa l agreement drawn
up was promptly repudiated.

Proliferation of broadca sting
stations



Photo D. Annstrong s Super-Regenerative Receiving Set.

Photo E. COI'a (if Radio Hook-Ups. 1922 Edition, hy M.B. Sleeper
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manu facturers, or assemblers to go
into business. With such regulations.
back-door trading became common­
place, and many instruments found
out lets designed to circumve nt the
restrictions .

It was to he e xpected that to satisfy
the demand o f the listening pub lic,
there wou ld be concerns engaged in
bui lding a nd asse mbling receivers.
During this period, it was not possible
to standardize an y speci fic design be­
eausc of the extremely high ra te of
turnovers and obsolescence . The radio
amateur was busily building and as­
semb ling se ts fo r his friends and
neighbors, who reaped the benefits of
his expertise in wireless .

T he marke t m ush roomed wit h the
proliferation of broadcast transmitters
throughout the United States and the
rapidly increasing avai lability of radio
receivers. Improvements in quality and
re liabi lity a lso contributed to lowered
costs . Vacu um tubes were produced by
the thousa nds. gradually im proving
thei r func tion but remaining far from
being a uniform product. The UV-200
detector and the UV-20 1 amplifier
were the mainstays . All others were ei­
ther ex per ime ntal or leftovers from
previous designs.

The year 1921 saw a rapid growth of
broadcas t radio serv ice . Electric man­
ufac turing companies, univers ities.
ne wspapers. and many indi vidual s ob­
tained permission from the Depart­
ment of Commerce to become broad­
caste rs. Radio amateurs had pcrmi s­
sion to transmit news, music , and
items of interest over their stations.
Broadcasting recei ved the attention
and guidance of various government
departments . Inte res t in rad io was
universal.

Thi s rapid ex pansion a lso had its re ­
verse effects. Interest waned whe n dis­
turbances occurred . The reason
- genera l ne ws and entertai ning music
was relegated to one wave- length, i.e ..
360 meters . Officia l go vernment sta­
tions broadcasting information, weather,
and marke t news were on a waveleng th
of 485 meters. No t all stat ions held to
these wave assignments accurately.
De viati ons gave some stations adv an­
tages over others. There was no t

Hazeltine Corpo­
rat ion , an inde­

pendent licens in g
holde r. Thi s was

a time when many
patent applications
were flooding the
patent office cover­
ing circuit designs,
and many compo­
nent pans were
entering in to the
asse mbly of radio
receivers and trans­
mitters. T he two
compan ies acted
initially as holders
of patent rights

and issued licenses. Many individuals
and small organizations, do ing private
research. were filin g patent applica­
tions on hu ndreds of ideas pertain ing

to radio. thus
leaving the bud­
ding industry wide
open to massive
confusion. The li­
cense holders tricd
to meet this ava­
lanche of new de­
velopments hy is­
suing warnings to
developers. inven­
tors. and all those
who were active
in the field, in­
cluding those who
purchased radio
parts from dealers
and jobbers . The
wa rnings read,
'The assembly of
a recei ver is only
for your own pri­
vate. experi mental
use . wh ic h in­
cludes broadcast
reception of mu­
sic and entertai n-
ment. no t for
broadcast trans­
mission and NOT
FOR SALE." In
other words , li­
censes had to he
obtained first by
dealers or jobbers,

@
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Westingho use Electric and Manufuc­
luring Company. and American Tele­
phone and Telegraph Company. which
ponied paten t lice nses . and the n
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receivers for the monitoring of phone
and/or continuous wave signals. It cov­
ered 160 to 450 meters and was desig­
nated the three-coil ultra-audion. It was
designed as a short-wave regenerative
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unreliable, and not readily available.
Consequently, very little development
took place before 1917 to test the
unique application of the Armstrong
circuit wireless signal reception.

The regenerative principle in the cir­
cuit is most simply described by stat­
ing that when energy is applied at the
input terminals of a circuit connected
to a vacuum tube in oscillation, the cir­
cuit presents either a more negative or
a more positive reaction. The objec­
tionable feature of a regenerative cir­
cuit was se lf-oscillation, which was
uncontrollable in the hands of the aver­
age user. The whi stles and how ls com­
ing from the loudspeaker or head­
phones were shocking and became
unhearahle.

Under such unstable conditions, the
radio amateur came up with novel in­
novations, espec ially when tun ing to
continuous wave signals. When using
his audiotron tube or his Marconi, De
Forest, Donle, or Connecticut "vacuum
hattie" for that critical adjustment to
bring the reception under control, the
presence of a magnet in the proper vi­
cinity of the tube, held at certain
angles to the bulb, would increase the
intensity of the signal. Close adjust­
ment of the mag net gave excellent
results.

Early in August, 1919, the De Forest
Company announced one of the first

eno ugh room for all to communicate
without excessive crossovers. The
1921 - 1922 receivers were not built to
be selective or 10 avoid overlapping
signals. Unless stations geographically
close together decided by agreement
to broadcast at different times of the day
or were located some distances apart.
the listener was denied satisfactory
reception.

This trou blesome problem of inter­
ference became so acute that in Febru­
ary. 1922. the Department of Commerce
drew up plans which rearranged wave­
lengths to the broadcaster and to other
services as follows:

Public Broadcasting , signifying
broadcasting from uni versities. puhlic
ins titutions, and stations licensed for
the purpose of dissemination of infor­
mation and for educational services,
was assigned 485 to 495 meters.

Private Broadcasting, signifying
broadcasting by a newspaper, private
or public organization , or person li­
censed for that purpose, including ama­
teurs, was assigned 100 to 150 meters
and 285 to 485 meters.

Other wavelengths were intended
for commercial ship to shore and
overseas communication.

General broadcasting stations were
on wavelengths sufficiently different
so as not to be heard when a receiving
set was tuned to another station. This
was to be determined by the broad­
caster himself, using his own equip­
ment. Amateurs were supposed to
operate mostly late at night, using
wave lengths below 275 meters. The
early receivers had practically no se­
lect ivity. They were very broad tuning,
unstab le, and consumed a great deal of
energy, operating from dry cells and
storage batteries . Radio receivers
which could be operated from the
standard 11 5-volt circuit had not yet
arrived .

In 1914, Major Edwin H. Armstrong
invented a radio receiver circuit known
as the regenerat ive ci rcuit. He ob­
tained a patent from the government
on October 6, 19 14 . This circuit de­
scribed the use of the vacuum tube in a
detector-oscillator combination. Vacuum
tubes were at that time on ly in the ex­
perimental stage, crude ly constructed ,
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lattice) , luning condensers (of the
straight line wa ve-length. straight line
frequency, bonk-type design), variom­
eters. and variocouplcrs tied to a
vacuum tube or two in cascade .

In 1920. the radio amateur and the
avid listener had ava ilable receivers
manufactured under license. They
were kno wn as Grebe CR instruments.
These recei vers were not the type to
place into the hands of the uninitiated.
They were mean t for the radio amateur
and experimenter.

For short-wave reception. which in­
c luded broadcast. the interna l capac ity
of the tube proved a bar to any
st raight forw ard solu tion. Reali z ing
that the vacu um tube was at the heart
of the probl em , Major Armstrong
came up wi th a solution in the ci rcui t
princ iple named the heterodyne and
super-he terodyne. It is based on the
mixing together of two frequenc ies in
order to produce two frequencies
which are eq ual to the sum and differ­
ence of the other two. In so doing, an
intermediate frequency was produced
which could be more effective and re­
sponsi ve to the characterist ics o f the
avai lable tube. The resultant amplifica­
tion was a comparison of the voltage
applied to a second detector in the cir­
cuit to that of the incoming terminal
vo ltage.

A receiver bui lt a long these lines re­
quired a series of 6 to H tubes and gave
excellent amplification. It required
skilled ma nipu lation of the controls,
since adj ustme nts had to be made at
numerous positions to track the fre­
quenc ies of the incoming sign al. Sen­
sitiveness of the superhe terodyne
rece iver was proven hy Paul Godley
while at Andresen. Scotland, in De­
cember, 1920, when he logged numer­
ous American stations during the
transatlantic in iti a l OX contest, re­
lated in part 5 o f "T he History of
Ham Radio."

In ana lyzing the various circui t com­
binations of the heterodyne, it was
found that the operation of the system
proved a little too critical, especia lly
since, to avoid interaction, individual
tubes were required for detect ion and
for rec tificat ion. As a result. tuning
became more complicated. Engineers

actcristics as ex­
cessive filament
current drain, ob­
jectionable inter­
electrode capac­
itances. and ShOI1·
l ived fila me nt
crmssion.

The rad io litera­
ture of Lhc 1920s
carried instructions
on how to as­
semble receivers
utilizing various
types of coils (these
included uni ver­
sa l, honeycomb.
unilateral, duo-lat­
eral. bi- and mu lti-

, "'*"
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hooked up as a
composite assem­
bly. Hardly a re­
ceive r for use by
the general public.

Receivers cou ld
he assem bled fol­
lowing the cir­
cuits illustrated in
handbooks like the
one issued by M.
B. Sleeper entitled
Radio Hook-Ups.
The illustrations
basically used a
coil or two. a tun­
ing conde nser. and
e ither a crystal or
vacuum tube de­
tector plus a pair
of headphones. TIle
tube s ava ilab le
were le fto ve rs•
designed during the
war by French.
German. Eng lish,
an d Ame ric an
laboratories.

T hey were not very rel iable and
rarely gave uniform res ults. It was not

uncommon to find
a back-room labo­
ratory coming up
with some exotic
lube design. The
intent was to try
to improve such
undesirable char-
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instrument com posed of a series of in­
dividua lly-wired sections and was

Photo P; Wd l-kno ll'n ill 1Y22, the neutrodyne receiver was de­
signal around a non -regenerative andnon-oscillating configura­
tion. This circuit did 1101 emit objectionable whistles when properly
constructed and assaubted.



What's in H name?

Read All About It !
conrinuedJrom page 35

(another Mark I) in February of 195 1.
three months before the U NIVAC.

So. who built the fi rst d ig ita l com­
puter? I guess it's not so simple a ques­
tion as. "Who in ve nted the light bulb?"

Radio City. 2663 County Road I.
Mounds View. ~1N 551 12. J·ROO-426­
289 1. [www.rudi oinc .com].

Radio Shack. [www.rndioshack.com].
Radio Soc iety of Greal Britain.

Ihup://www.rsgh.org].
Ramsey Electronics. 793 Canning

Pa rkway. Victor. NY 1-1.564. (7 16) 92-1-­
4560. [hnp:l/wv.'W.ram<;cyelcctmni<.'s. corn]

73 Amateur Radio Toda v Maga::. ine.
70 Hancock Road. Peterborough. l'H
03458- 1107.

Solid Stale Design for the Radio
Ama teur. Wes Hayward and Doug
De~1aw. ARRL. 3rd Printing. 1995.
ISB:\, 087259-Q..l0-2.

Technical Topics Scrapbook. 1990­
1994. Pat Hawker G3VA. Radi o Soc i­
e ty of Great Britain. 1999. IS BN
1-872309-5 1-8.

Technical Topics Scrapbook. 1995­
1999. Pat Hawker G3VA. Radio Soci ­
e ty of Great Britai n. 2eO). ISB N"
1-872309-61-5.

WI FB 's Design Notebook. ARRL.
l st Ed .. Znd Printing. 1994. ISBN:
087259-3 20-7.

WJFB's QRP Notebook Doug DcMuw.
ARRL. Second Edi tion. 1991. ISBN:
087259-034-8. fll

• Pick any field of study you like.
and chances arc the ancient Greeks
orig ina ted it. The word for our tech­
no logy. e lectronics. comes from the
Greek c lckt ra. meaning amber. Amber
is the dark translucent ye llow sub­
stance obtained whe n tree sap harde ns
- a n early plastic . if you will . When
amber was rubbed with lamb's wool.
the Greeks noticed the cl inging phe­
nomenon fami liar 10 any modern who
has ever taken a piece of nylon cloth­
ing out o f a dryer. Ben Franklin and
others picked up this investigation of
electrostatics 2.000 years later. with
results known to us all.

The words electric and electron we re
widely used in the firs t decades of the
twe ntieth century. but the word elec­
tronics. implying applications o f the
vacuum tube bevond the ori ginal rad io. -
area. did not gain currencv until a- -
magazine bearing that name appeared
in 1930.

• Lee De Forest. inve ntor of the tri­
ode vac uum tube. ca lled his inventio n
the audion - a contraction of audio
and ion. He remained convi nced that
its operation depended on ionized gas

f------ - --- - - - - ---l inside the bulb long afte r nearly every­
one e lse had recognized the need for a
ncar-pe rfect vac uum. Def-orest also
used the term "wing" for the clemen t
wh ich eve ryone now call s the plate . Of
course. Ambrose Fleming. who invented
the vacuum diode. called it a va lve.
and the British continue to say "valve'
whe re we would say "t ube" - such
are nationa l loyalties .

• The word transistor was coined as
a contracti on of transfe r resistor.
Transfer is an e ngineering term imply­
ing a relationship between an electrica l
outpu t qua ntity a nd an input vo ltage or
current. The idea was that an input cur­
rent would control an output resis­
tance . The leon is not a good one.
beca use the transistor 's output charac­
teri stics are not at all like those of a re­
sistor. Doubling the collector voltage
docs not double the collector current.
for example: it hardly changes collector
c urrent at all .

• We call a three -terminal variable
resistor a pote ntiometer because an
early version of this de vice was used
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Your Long-Lost Transistor
Notebook
con tirlucd from page 30

Worki ng with transisto rs is a lot of
fun when you understand how they
arc going 10 react to a stimu lus. Du r­
inc the course of our tour vou will- -
gain the understanding and insight to
design and analyze a c ircui t using
" too ls" developed during the tOUT.

Sort out your transistors and begin (,.'01­
leering data on each type . Part 2 in your
" Notebook" will begin with plott ing the

- - ---- ----- -------j data that vou' ve recorded usina the data- -
format shown in Tah le l. fa

QRP Asylum Update
ronlinuedJ rom page 26

Wes Hayward W7Z0I and JefT
Damm \VA7M LH. Technica l COITC­
spondcncc. QST. No vember. 1989. Dis­
cussion on MOSFET power amplifiers .

Minnesota QRP Cluh (hup://www.
qsl.netJmnqrp/) .

Norcal QRP C luh [hup .r/www.fix .
nets-jparkcr/norcal.html].

remarked that if some way could be
found for tuning adjustments to he set
and scaled in the laboratory by skilled
engineers leaving relatively simple ad­
justme nts to the operator, the recei ver
would he the idea l.

T he mai n difficulty which had 10 be
overcome was the instability from the
combination of high ampl ifications de­
sired. T he solution hinged on over­
coming the generated osci lla tions
when the number of tubes of the 1921­
1922 vin tage were hoo ked to one an­
other in cascade . Much effort was
expended in designing intcrtubc trans­
fonners of air-core . special iron-core.
spec ia l couplings. and windings. to
balance the impedances from stage to
stage. Instability was the problem. again
depending on the tubes available.

Well known. in 1922. was a receiver
ca lled the ncutrodyne. It was designed
around a non-rcgcnerutivc a nd non-os­
c illating configuration. When properly
construc ted and assembled. the: one
thing this circuit did not do was e mit
objectionable whi stles. T he neutro­
dyne re lied on struiahtforward cascade- -
amplifi cation of the incomi ng signal. It
started with one or two stages o f radio
frequency amp lifi cat ion. then dctcc­
tion and reinforceme nt with one. two.
or even three stages of audio freque ncy
amplification . It was a popular receiver
in its day. The set suffered fro m an un­
due amount of interna l noise . ge ne r­
ated and amp lifi ed due to mis-matc hed
compone nt parts. internal tube di stur­
banccs. and lack of sufficient tu ning
contro ls to bal an ce out the inherent
design faults .

About this time in the era of wire less
evolution. the amateur's thoughts were
directed toward mobile and portable
gear. m



Say You Saw Il In 73!

HOMI NG IN
continuedjrom page 46

display installations. E-mail and postal mail
addresses are at the beginning of this article.
as is the URL for the "Homing In" Web site.
There you' ll find lots of information about
transmitter tracking in the USA, plus a li nk
to the Amateur Radio Club of Nottingham
site for more news of radio foxhunting in
England. iI

TRE DIGITRl PORT
contfnued j rom page 42

Later activi ties will include more modes and
even HF operation. fa:

[RlENORR EuENTS
continuedjrom page 37

Amateur Radio Assn. , tnc., P.O. Box 528,
Engtewood NJ 07631-0528 USA. A #10 size
SASE shouldbe included forresults. (8) Stations
planning active participation in New Jersey are
requested to advise EARA by August 1st of your
intentions so that plans can be made for lull
coverage from all counties. Portable and mobile
operation is encouraged. fa

the company related that the original
production run was done under pres­
sure approaching panic - it was a
Hell of a Rush Order. 1 can believe 1--- - - ----------
such flippancy, because when I
worked for an elevator company the
prototype for a certain controller was
built on a wooden frame. Someone had
scribbled the size of a saw cut on one
of the boards: 4 x 5 inches . It became
known throughout the industry as the
4XS controller. fa:

laptop. I have programs that won' t even
open on my 120 MHz laptop.

However, he did qualify the PSK31 mod­
ule as needing a Pentium 90 or better. Well,
most of the computers with the needed
soundcard have at least a low end Pentium.

I----- - - - - - - - - - - - --l Rick added that the LogWindows program
would run on a 386 with Windows 3.1 and
subsequent faster mach ines with Windows
versions to the present.

One of the secrets of this success story is
the use of (an effort) C and C++ program­
ming. There arc some very nice working
programs written in Visual Basic. but many
of these will slowdown. perform poorlyand
crash often when put in the slower hardware
envi ronment. There is a difference.

So you should be able to assemble a genu­
ine whi z-hang, high-duty, do-everything

1-- - - - - -----------1 computer coordinated stati on with the least
outlay, especially in the computer depart­
ment. A little software will do for most of
your needs, and possibly a soundcard and a
little additional cabling can do wonders .

There are a lot of things happeni ng on
the digital fron t in ham radio. This is only
one of the interesting happenings. I see
several more developments coming up that
will make good fodder for the nex t few
months.l don't see a slowdown in the cre­
ati ve imaginations of those who arc keeping
thi s digital revolut ion going.

That will have to do for this month. If you
have questions or comments about this col­
umn, Ecmail me [jhcllerw sierra.net]. I will
gladly share what I know or lind a resource
for you. For now, 73, Jack KB7NO. fa:

P: (ROO) 258·7805
P: (760) 79R-96R7
F: (760 ) 798-9689

R educed Price!
,w,,' " ,,/.1' $399.95

Specifica lly
Designed
fo r the RF
ServiceTechnician.

i
..I

Come take a look
at our updated website

e-mail : aea@aea·wireless.cum

www.aea-wireless.com I

Time Domain Reflectometer (TOR)

Detect and Locate Faults (HealTime)
in cables ra nging from 16 to 2.000 fe e t.

RF and Audio Equipment

CableMate®

14fi7 Poinsettia
Suite #12 7
Vista. CA 92()X3

..t'Ct\. R F alld Audio Eqllipmellt

in a potential-measuring ci rcuit. A
known voltage was voltage-divided
down to exactly balance the unknown
voltage, as indicated by zero reading
on a galvanometer. Today, of course,
a "pot" is but seldom used in a po­
tentiometer c irc uit.

• No naming question generates so
much heat on Internet newsgroups as
the BNC connector. Some say it means
British Naval Connector, while others
insi st it stands for Baby N-series Con­
nector. One authoritati ve-sounding post
said it simply recognizes the style and
designers: Bayonet Neill Conce lman.

• There is less controversy over the
XLR mic connector. X is simply the
manufacturer 's series, L denotes a
newer Locking version that won' t fall
out, and R is for the Rubber inset for
the pins, replac ing the hard plastic ,
which resulted in pin damage.

• National Radio's famous top-of­
the-line receivers, beginning in the
'30s and culminating in the ' 60s, were
named the HRO series. An old-timer at

HRMSRTS
------------------1 continued from page 3 9

During the early "NOCALL" packet days I
used a Kenwood 1'0-07 Hl'with an antique
hand-held Poqcr PC to successfully send nu­
merous unconnected packets through the
ARIS S TNC. I did have the advantage of a
14-elemem circul arl y-pola rized crossed
yagi, though . For the packet configuration
J only needed to SCI a few items in the HT's
internal TNC. 1 ser MYCALL W5ACM-2
and UNPROTO EL29EQ VIA NOCALL,
ANDY,STEX. I then went to CONYERS
mode and started transmitting 0 11 the packet
uplink when the space station was over my
horizon. The unique UN PROTO setting al­
low ed my unconnected packets to be
digipeat ed via NOCALL, and when they
did, other Earth stations would sec my gri d
locator EL29EQ, along with my name and
general location in Texas. The NOCA LL
problem won 't be around long. but it was
good fun to communicate via NOCALL in
space while it lasted.

Even with their ex tremely busy schedules
on the space station, the astronauts seem to
find more time for ham activities the longer
they arc in orbit. Plot some orbits, or at least
set up a scanner to monitor 145.80 MHz.
MIR lasted 15 years, and Space Station
Alpha's operations have only begun. In the
near term we will have voice, packet and
multimode SSTV on 2 meters and 70 em.
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in resonating elements [loading coils, matching
networks, etc. (i.e., mobile, trap)]; SWR bandwidth;
efficiency.

• E9E Matching antennas to feedlines: charac-
terisncsof open and shorted feedlines: 1/8 wave-
length; 1/4 wave length ; 3/8 wavelength; 1/2
wavelength; 1/4 wavelength matching transform-
ers; feedlines:coaxversus open-wire; velocity tac-

• tor;electrical length; transormanoncharacteristics
of line terminated in impedance not equal to char-

• acteristic impedance; use of antenna analyzers.

• FISTS Fighting
Don't look now, but Morse advocates are far

•

from giving up on the code , and their organized
advocacy continues togrow. For example: FISTS
is the worldwide group dedicated to the preser-
vation and use of code in the amateur radio
bands. It now has member services that include

•
a requrar newsletter called Keynote and a QSL
bureau for the exchange of cards betweenFISTS
members - who now number almost 5,000.

Thanks to Q-News , via Newsnn e, Bil!
•

Pasternak WA6ITF, editor.

Gumming In
Now com es this bit of news from across the

Pacific, where a Japanese dentist recently in-
vented a way to implant a microchip locator into

• false teeth.The microprocessor can be detected
wi th a radio transceiver, enabling the dentu re

• wearer to be gummed ... er ... homed in on and
identified.

Why do this,you ask? Well, it seems that some
medical facilities such as senior citizens' homes
collect dentures from their owners after each

• meal. They then wash all 01them together. The
inventor says that his micro implant would en-
sure that the correct set of dentures goes back
to the rightful owner.

Now that's a plan with some teeth in it!
Thanks to Q·N ews. via Newsline, Bill

Pasternak WA6ITF, editor. Ell

We r ay SCASH$

(well , check)

for articles!
• SEND FOR " HOW TO WRITE FOR 73"

AD SALES
call

Evelyn Garrison, WS7A
1-425-557 -96 11

or fax
1-425-557-96 12

I

displays (LCDs); toro ids: permeabil ity, core
material , selecting , winding.

E6E Quartz crystal (frequency determ ining
properties as used in oscillators and fillers)
monolithic ampl ifiers (MMICs) .

Subelement E7 - Practical Circuits
[7 Exam Questions - 7 Groups]
E7A Digital logic circuits: Flip-f lops; astable

and monostabre multivibrators; gates (AND
NAND, OA, NOR); positive and negative logic.

E7B Ampl ifier circuits: Class A, Class AS
Class B, Class C, amplifier operating efficiency
(Le., DC input versus PEP), transmitter final am­
plifie rs; am plifier circuits: tube, bipolar transistor
FET.

E7C Impedance-matching networks: Pi, L, Pi­
L; filterci rcuits: constant K, M-derived, band-stop
notch, crystal lattice, pi-section, t -secnon, t -sec­
tlon , Butterworth, Chebyshev, elliptical ; filter ap­
plications [audio, IF, digital signal processing
10SPII·

E7D Oscillators: types, applications, stability
voltage- regulator circuits: discrete, integrated
and switched mode,

E7E Modulators: reactance, phase, balanced
detectors; mixer stages; frequency synthesizers

E7F Digital frequency divider circuits: fre­
quency marker generators; frequency counters

E7G Active audio fi lters: characteristics: basic
circuit design; preselecto r applications.

Subelement E8 - Signals and Emissions
[4 Exam Questions - 4 Groups]
E8A AC waveforms: sine wave, square wave

sawtooth wave; AC measurements: peak, peak­
to-peak and root-mean-square (RMS) value
peak-envelope-power (PEP) relative to ave rage

E8B FCC emission designators versus emis­
sion types; modu lation symbols and transmission
characteristics; modulation methods; modulation
index; deviation ratio; pulse modulation: width
position.

E8C Digital signals, including CW; digital sig­
nal information rate vs bandwidth; spread-spec­
trum communications.

E8D Peak amplitude (positive and negative);
peak-to-peak values: measurements; Electro­
magnetic radiation ; wave polarization: signal-to­
noise (S/N ) ratio.

Subelement E9 - Antennas And Feed Lines
[5 exam questions - 5 Groups]

E9A Isotropic radiators: definition ; used as a
standard for comparison; radiation pattern : ba­
sic antenna parameters: radiation resistanceand
reactance (including wire dipole, folded dipole)
gain , beamwidth , efficiency.

E98 Free-space antenna patterns: E and H
plane patterns n.e., azimuth and elevation in free­
space) ; gain as a function of pattern; antenna
design (computer modeling of antennas).

E9C Phased vertical antennas; radialion pat­
terns; beverage antennas; rhombic antennas
resonant; nonresonant; radiation pattern ; an ­
tenn a patterns: elevation above real ground,
ground effects as related to polarization , take-off
angles as a function of height above ground.

E90 Space and satellite communications an­
tennas: gain; beamwidth; tracking; losses in rea
antennas andmatching: resistivity losses. losses

QRH
conrrnuedjrom page 6

E5A Characteristics of resonant circuits: Series
resonance (capacitor and inductor to resonate at
a specific frequency); paral lel resonance (capaci­
tor and inductor to resonate at a specific Ire­
quency); half-power bandwidth .

ES8 Exponential charge/discharge curves
(time constants): definition; time constants in AL
and AC circuits.

ESC Impedance diagrams: Basic principles of
Smith charts; impedance of ALC networks at
specified freq uencies; PC-based impedance
analysis (incl uding Smith Charts).

ESD Phase angle between voltage and cur­
rent; impedances and phase angles of series and
parallel ci rcu its; algebraic operations using com­
plex numbers: rectangular coordinates (real and
imaginary parts); polar coordinates (magnitude
and angle).

ESE Skin effect; electrostatic and electromag­
netic fields.

ESF Circuit Q; reactive power; power factor,
ESG Effective radiated power; system gains

and losses.
ESH Replacem ent of voltage source and re­

sistive voltage divider with equivalent voltage
source and one resistor (Thevenm's Theorem) .

ESI Photoconductive principles and effects.
Subelement E6 - Ci rcuit Components
[5 Exam Questions - 5 Groups]
E6A Semiconductor material: Germanium,

Silicon, P-type, N-type; Transistor types: NPN,
PNP, junction, unijunction, power; field-effect
transistors (FETs): enhancement mode; depletion
mode; MOS; CMOS; N-channel; P-channel.

E6B Diodes: zen er, tunnel, varactor, hot-car­
rier, junction, point contact, PIN and light emit­
ting: operational amplifiers (invert ing amplifiers,
noninvert ing amplifiers, voltage gain, frequency
response, FET ampli fier circuits, single-stage
amplifier applications); phase-locked loops.

E6C TTL digital integrated circuits; CMOS
digital integrated circuits: gates.

E60 Vidicon and cathode-ray tube devices;
charge-coupled devices (CCDs) ; liquid crystal

ON THE liD
continued from page 47

is only 73H K. bu t I don' t think I'd want to
have a large co llec tion of maps loaded at

all times .
With more pu blic service and weather

com munications occurring via APRS, the

abili ty to set up a station quick ly and easily
or even carry one with you enhances our
ability (0 be a communications resource .
This program moves APRS 10 its next logi­
callevel. This definitely is another fun as­
peer to the hobby that has some real practical
im plications as well. If you are into APRS,
or have been tempted to try it, pocketA PRS
will be wel l worth your time . .iI



PROPRGRTION
Jim Gray 11

210 East Chateau Circle
Payson AZ 85541

[akdhc2pilot@yahoo.com]

The Doldrums

Signal absorption during the day and atmospheric static at night. are the hallmarks of July ,
placing it al the heart of the "summer doldrums" ~ a very challenging period for DXers. Expect
intense noontime ionization to weaken signals on 10 through 20 meters, and heavy atmospheric
static to limit nighttime activity on 30 meters and above. Altbouglt early mornings, la te afternoons,
and evenings wiJJ provide workable Hf on at least half the days this month plan all consoling
yourself with other activities occasionally.

D espite this less than enthusi astic outlook, and what you may EASTERN UNITED STATE~

have inferred from my ca lendar, the re is reason for a little i~ ";-2<)

04_ -: \JII t :.: . 1f1' 1
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will take so me effort and a little luck to uncover. ~on ec eo ,- , ,"I , lrol , 0 , , lrol zo
""

By definition. a pea k in the so lar cycle means that we have a 1.- • (40) • 1"1 • • 0 • (1S) (lS) • •
large average da ily number of sunspots, and these are close ly re-
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rad io operato rs should remember, ultraviolet radiation causes the
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gases in our upper atmosphere to beco me ionized , formi ng the HF- ..
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reflec tive ionosphere . As a rule. greater ionization means greater ~".,..,.. (1 5) (15) • • 120':1°1 ,~""
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reflectivity and better propagation.
_..
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to d isruption. When ionization is high , only the larger so lar event s I CENTRAL UNITED STATES TO;
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Tahle 1, Rand, time, COI/Ill,.y cha rt. Plain numerals indicate bands
which should be workable on Fair to Good (F-G) and Good (G)

15 f -P 16 P 17 f -P 18 F 19 P 20 F 21 f -P days. NUll/hers ill parentheses indicate bands usually workable on

22 F 23 f-P
Good (G) days only. Uual numhers indicate ttiat the intervening

24 F 25 f-G 26 f -P 27 f ·P 28 P hands should also he usable. When olle number appears ill paren-

29 P 30 f ·P 31 F theses. that end of the runge will probably he 01'01 on Good (G)
days only.
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"gold" is to be found: The E-layeroften fails
to comp letely disappear after sundown.
Operato rs with sensitive equipment and
properly tuned antennas ean often take ad­
vantage of this weak-but-steady condition
and make some surprising contacts, so don't
igno re this possi bi lity whe n the charts
show an apparcrulack of usable nighttime
frequencies.

Happy hunting, and happy Fou rth!

Band-by-Band Summary

10 and 12 Meters

Daytime absorption will weaken' signals,
but reliable DX contacts may be found in
the Caribbean and Latin America, with oc­
casional openi ngs to Africa or Australia.
Expect signals lO peak in the morning or
late afternoon, but don't forget that these
low bands could stay open well into the
evening at this time of year. Expect short­
skip to fall between 1,000 and 2,()(XI miles.

15 and 17 Meters

Viable DX will he available to many parts
of the world. Expect the strongest signals
in the early morning or late afternoon .These
bands should hold up well into the evening
throughout most of the month. Look for
short-skip out to 2,300 miles .

20 Meters

Good daytime OX will be possible with
the strongest daytime signals occu rri ng
shortly after sunrise or in the late afternoon
or early evening hours. Some decent night­
ti me OX will also be possible , especially to
the west and northwest. Expect short-skip
to vary from 500 to 2,000 miles during the
day and from 1,000 to 2,300 miles at night.

30 and 40 Meters

Some good OX is likely to be heard
throughout the night as long as atmospheric
noise isn' t too great, but static from noctur­
nal thunderstorms will undoubtedly domi­
nate many nights. Good daytime openings
should again be found between the coasts
and to Alaska, but skip will be limited 10

750 miles or so. At night, skip can fl uctuate
from 500 to over 2,000 miles.

80 and 160 Meters

High sta tic wi ll mask sig nals on these
bands most ofthe lime, but occasional weak
openings may occur between sunset and
sunrise. Peaks will usually come near mid­
night and in the predawn hours. Short-s~
will vary from 1,000 to 2,0(Xl miles. fa

NEUER SRY DIE
conHnuedJrom page 8

couldn't get th rough to him in Africa to
say hello some 25 years later, We1l, all I
had at the time was a d ipole antenna.

Barry Goldwater K7UGA was a good
frie nd . I had lunches with him at the
Capitol and dinner wi th him at his home
in Scottsdale . I visi ted fo r two weeks
with King Hussein JY1 in his summer
palace, just outside Amman . And re­
cently I visi ted with Art Be ll W60BB at
his home in Nevada. Oh, yes, I had lunch
with Freeman Gosden (Amos, of Amos
and Andy), at his home.

Bill Leonard (W2SKE), the head o f
CBS TV news, and I flew around the
world together, working thousands o f
hams on 20m as we flew, and visiting
hams in 23 countries.

Hmm, that's about it. How about you?
I admit that being the editor o f a ham

magazi ne helped . but what betrer could a
dyed-in-the-wool ham do but be the edi­
tor of a ham magazine? Talk about the
best in the world of all possible jobs!
Nirvana.

Brea d

T he staff of life, right? No, make that
the shaft of li fe .

Grains make healthy food - when we
sprout them, but when we grind them
into flour, a process we invented around
10.000 years ago, and which had not ex­
is ted for 99.999+% of m ankind' s his­
tory, we did not do ourselves any favors .

Robert Crayhon, in his Paleolithic
Diet, says that the combination of low
physical activ ity, hypcrcaloric intake,
and overconsumption o f these neocarbs
(new carbohydrates) is at the root of our
obesity crisis , plus a long lis t of ot her
health miseries. His cure is simple ­
just return to our historical diet of lean
meat, seafood, fruits, vegetables, raw
nuts, and moderate physical activity.

O ur guts over m illennia adapted to our
eati ng raw food. Thus, the more you go
raw, the healthier yo u're going to be and
the beuer you're going to feel. You' ll
lose unwanted weight, have more en­
ergy, and even your brain will respond
o nce you stop sandbaggi ng your body
wi th sugar, flour products, and cooked
food.

T hat's r ight - no pasta, no pizza, no
hot dogs, no Big Macs. T hat is, un less
you don't mind being grossly fat, tired
all the time, constipaturd, and diffic ult to
li ve with. Ohh, boy!

I j ust love the letters and E-mails I'm
getting from people who have changed to
raw food. They 've lost their unwanted
weight, and say they're looking and feel­
mg years younger.

Is it really surprising that when you
put the wrong fuel into a machine that
it ' s goi ng to work poorly?

In looking through The Concise Medi­
cal Encyclopedia, a 500-page 1998 book
describing tho usands of illnesses, I
could see that around 99% of these i1l­
nesscs are caused by a poor die t. And
most can be cured by a die t change. It's
your healt h, your body, and yo ur cho ice.

Con J ob!

This whole business of "jobs" is an in­
credibly enormous con. "Employment"
is a scam. You, your fo lks, and their
folks have been co nned for the last hu n­
dred years or so by the big corporations,
the media, our schoolteachers, and the
government .

It all started with the industrial revol u­
tion, which needed factory workers. They
needed to move workers off the farms
and onto prod uction lines .

So now we are thoroughly inculcated
(brainwashed) into thinking in terms of
being workers. Of hav ing jobs. Prefer­
ably, secure jobs. We thi nk it 's perfectly
normal to commute to work on the Lo ng
Is land Railroad - which I did fo r al­
most a year when I worked at Ai rhorne
Instrument Laboratories as an engineer­
ing project supervisor. r made the hour
drive from Brooklyn to Mineola, Lo ng
Is land, fo r a while, but at least on the
train I could read for an hour. Eac h way.

Now I see millions of workers driving
in heavy traffic to their jobs. It 's pa­
thetic! We have people driving two hours
into Boston to their jobs every day from
New Hampshire. And two hours back,
bumper to bumper. Tal k about stress! No
wonder we' re seeing "road rage. " And I
see this repeated in every city I visit.
What does it take to wake people up and
realize that they are like oxen in a yoke?

The alternative, you won' t be sur­
prised to know, is to own your own busi­
ness. If your bus iness is at all successful
you won' t have to commute, you won't
have to get permiss ion [Q take off on a
trip somewhere if the fancy strikes . And
you will be able to pay yourself what­
ever the traffic wi ll bear. It makes you
feel good when you can pay yo urself
$500,000 a year. Been-there, done-that.

You don 't need any college degrees to
run your own business. In fac t, a college
degree is a serious handicap. That means
yo u've wasted fo ur extremely valuable
years and a bu nd le of money memoriz­
ing answers to pass courses which have
no thing to do with running your own
business . In a year yo u can learn every­
thing yo u need to know, wi th someone
else happily paying you to learn .

Continued on page 62
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Congress Did It

Judges' Sweet Deal

NEUE R SRY DI E
ccnrmuedjoom page 6 1

Yes. I know I' ve been writ­
ina about this over and o ver, I
c\:en have a $5 book going
into the detai ls on the subject.
Okay. how many times do I
have to write this to get the
message acm...s? Please stop
being a sucker and working
for SOI11L'o ne else, complete
with commuting. Get the news
to teenagers.

T his is the same prediction
made for some time in the
next couple o f years by
Nostradamus . as reported by
Dolores Cannon in her COII­

versaiions With Nostradamus.
which I re viewed a while
back. He predicted that 97%
of the people on Earth would
be killed when the Earth
shifted o n its axis, with the
new poles being over Siberia
and South America.

Then we have Rene' s The
LaST Skeptic of Science,
where he makes a good case
for there neve r having been
any icc ages, just pole sh ifts
which have sudden ly made
new polar regions. This ex­
plains why there are places in
Siberia and Alaska where
there arc huge piles o f prehis­
toric animal ho nes. remnants
of some super major catas tro­
phe. it explai ns why mam­
moths have been found fro­
zen in S iberia with tropical
plants sti ll und igested in their
stomachs.

If that' s not enough to

worry you. then start reading
the Edgar Cayce predictions
of a pole change coming up
in the ne xt few years.

If yo u arc able to snid er
all that o ff, be lieving that pre­
dicting the future is a bu nch
of baloney, the n (3 ) you 've
never been to a really good
fort une te lle r, and (h ) yo u' re
unaware o f the work do ne at
the Prim..-eton University PI-::AR
labo ratories which has con­
clusively proven that prccog­
nition is a reality. You also
haven' t read the wonderful
book on the subject by Dean
Radin. 171e COIJScilJlL5 Universe.
Or you 're in patho logical
denial.

Then there's Chet Snow's
Mass Dreams of the Future.
Chct's group hypnotized over
2,500 people, but instead of
regressing them to the ir past
lives. they progressed them to
fut ure lives. And what they
fou nd was that over 95% of
the m were unable to find a
body into which 10 rci ncar­
nate in the 21 st century. A
few more managed to reincar­
nate in the 22nd century, and
so on. A ll indicative o f some
sort of mass human extinction.

Continued on page 64

Ed Dames, a frequ ent guest
on the Art Dell show, did re­
mote viewing for the mili tary
fo r many years. Nnw he 's
teaching others how to do it.
Ed ' s been predicting a ki ll
sho t to come from the Sun
fairly soon, but he ' s not sure
whe n. T his would be a huge
narc which would cause a
woddwide calamity. That's why
he's being called Ed D ooms.

Ed says that the people in
the future they were able to
remote view were liv ing un­
derground. He also predicted
that the calamity would send
waves miles hig h around the
globe, with wind.. in many places
over 300 miles per hour. That
wouldn' t leave much of civili ­
zation. W hore ' s my sho vel?

My ears perked up when he
elaborated on this theme in
early March, sayi ng that the
kill er tl are would destabilize
the Earth . Hmm, tha t sounds
fam iliar. That could mean a
shi fting of the po les, and I
don ' t mean emigra tion from
Krako w and Warsaw.

Doom!

wanting to computerize its
opera tion would go to a soft­
ware developer who would
buy the mi nicomputer from
the manufac turer. adapt the ir
proprietary software pack­
ages for the customer. and in­
sta ll and maintai n the system.

The software usually cost
as much as the computer.

Maintrane systems cost about
a million dollars. complete wiih
software . Minicomputers cost
about S IOO.cx.o. so they quickly
put the mainframe companies
out of business. Then. when
microcomputers came along
with co mplete systems in the
$ 10,000 range. another 90%
drop in cost, I knew mini­
computers couldn' t last long.

At any rate, Congress man­
aged to put the count ry into a
huge depression for several
years, and force thousands of
banks out of busi ness. T hanks
a bunch. guys.

And what happened to
Trump? He got busy making
more deals and is doing better
than ever.

And what happened to my
real estate developme nt in­
vestments? Pffft .

real estate values climbed and
cl imbed.

Whcn I sold a bunch o f my
compu ter magazines for $ 16
million in 1983. for ta x. rca­
so ns quite a bit of the money
was put into real estate dcvel ­
opmcnts. By 19 86, at the
peak of the real estate boom.
Congress decided it was time
to rein in developers. so they
revised the 198 1 tax code
with the Ta x Eq uity and Fis­
cal Responsibili ty Act of 1986.
This not o nly revised the (ax
breaks for developers. but was
re troactive. M y real estate in­
....cstmcrus. which had been
worth millions sudden ly were
worth virtually nothing. Like
this year's dot-com catastrophe.

T his was bad enough for
business properties. but it also
hit the home market, driving
home prices do wn, o fte n far
below the mortgage values. It
became less expensive to
walk away from a house than
to keep paying the high mort­
gage payments, so banks
found themselves with rising
inventori es of vacant homes
- and huge losses.

This was when virtually ev­
ery bank in New Hampshire
eithe r went out of business. or
was bo ught for pennies on the
doll ar by hanking cong lom­
erates . And this happened
e very where.

Maybe you remember the New Hampshire got hit
1990 recession. I sure do. part icularly hard because at

this same time the microcom­
New Hampsh ire was hit par- pu ter (the PC) \I.'W'; putti ng the
ticularly hard. with our uncm- minicomputer giants out of
ployment rate making records. business .
What I don' t remember ever Tho usands of the employ­
reading was what caused the ccs of Digital Equipment, Data
recession . How about you? General. Wang, Centronics,

Do nald Trump, who was and Prime lived in southern
hit particularly hard by it. go- New Hampshire and co m­
ing from having several hi1- muted to these Boston-area
lion to being almost a bi llion comparues.
in the red. explained it in his Not that I hadn't done my
The Art of the Comeback. best to warn the heads o f
Sherry found the hook on sate these companies. I had lunch
at a Dollar Store. T hese stores with An Wang in 1980 and
are springing up everyw here, tried to conv ince him to adapt
the 2otK)s vers ion of the old his office systems to the
five-and-dime stores . Well . a whole new world o f micro­
nickel in the '30s bought co mputers . He said I was
whal a dollar docs today. wrong. I sat down with the

Anyway, what happened other presidents and laid out
was that because of some tax the future as I saw it . and they
breaks on real estate in the all told me I was crazy.
1980s. developers were build- With minicomputers. which
ing all around the country and a few years earlier had put all
ban ks were doing a land office but IBt\.1 out of the main­
business with mortgages as frame business, a company
62 73 Amateur Radio toosv » Jury 2001

Buried in the US Code.
28USC sec. 37 1 (a) & (h) Ar­
ticle (3) is this gem. in case
you' re interested in yet an­
ot her way Congress is spe nd­
ing your tax money for yo u.
District court j udges have no
re tirement or pension plan.
Instead. they arc appointed
for life, so they get the ir fu ll
paycheck . plus benefits. fo r
life - even after they step
down. UJXln death. under sec .
371 (b) they can assign the ir
paycheck to their wife or a
close depe ndent relat ive.
About fou r years ago they
pushed through a 26% pay
inc rease fo r themse lves to
compensate for inflation.
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Here are so me orm}" hooks which can
change J our life (lf you'Illet ' em). t f
the idea orbeing healthy, wealthy and
wise interests ) 'IJU, start ft'adi n~. Yes,
J Ou can he all that, hut onlvwhen vou• •
know the secrets which I've spent a
lifetime uncovering.

......1fJ~

The Secret Guide to Health: Yes,
there really is a send to regaining your
health and adding ) 0 to 60 years of
healthy li ving to your life. The answer i,
simple, hut it means making some se ­
rious lifesty le changes. Will you be ski­
ing the slopes ofAspen with me when
you're 90 or doddering arou nd a nurs­
mg oome?Or pushi ng updaisics? No, I'm
not selling any health products , but I
ca n help you cure yourself of cancer,
heart trouble, or any other illness. Get
th is new, 200 1 e xpanded edi tion
(l 56p). $10 (#05)
The Secr et Guide to Wealth : Just as
with health, you 'll find that you have
been brainwashed by "the system" into
a pattern of life that will keep you from
ever making much money and hav ing
the freedom to travel and do what
you waruJ explain how anyone ca n
get a dream job with no college, no
resume , and even wi thout any ex ­
perience . I explai n how yo u can get
someone to happi ly pay you to learn
what you need to know to start yo ur
own business. $5 (#03)
The Secret Guide to Wisdom: This
is a review of around a hundred hooks
that wi ll bogg le your mind and help
you change your life. No , I do n't se ll
these books. They're un a wide range of
subjects and will help to make you a
very interesting persott. Wait' II you sec
some of the gems you' ve missed read­
ing,You'Il haveplcnryoffascimting stuff
to talk about on the air, $5 (#02)
The Rioclectrifier Handbook- This
explains how tu build or buy ($155) a
little electrical gadget that can help
clean your blood of any virus, microbe,
parasite, fungus or yeast. The process
was discovered by scientis ts at the
Alber t Einstein College of Medicine,
quickly patented. and hushed up. It's
curingAJDS, hepatit is C. and a bunch
of other serious illnesses, It's worki ng
miracles! The circuit ca n he built for
under 520 from the instruc tions in the
book. $10(#0 1)
l\1J" WWII Submarine Adventu res:
Yes, I spent from 1943- l945 on a sub­
marine, right in the middle of the war
with Japan, We almost got sunk several
times, and twice I was in the righ t place
ar the righ t time 10 sa ve the boat.
What's it re ally like to be depth
charged? And what' s the daily life
aboard a submarine like? I low abou t
the Amelia Ea rhart inside srory Zlf
you're near Mobile. please visit the
Drum, 55 (#10)
wayne's Caribbean Adventures: My
super budget travel stories - where I

visit the hams and scuba dive most of
the islands of the Caribbean. You'H
love the special Liat fare which let me
visit II co untries in 21 days , div ing
all but one of the islands, Guadeloupe,
where the hams kept me too busy with
parties . $5 (# 12)
Cold Fusiun Overview: This is bo th
a brief history of cold fusion, which I
predict will be one of the largest in ­
dustries in the world in the 21st cen­
tury, plus a simple explanation of how
and why it work>. This new field is
going to generate a whole new bunch
of bill ionaires, just as the personal
computer industry did. 55 (#20)
Cold Fusion Journal: They laughed
when I predic ted the PC industry
growth in 1975, PCs are now the third
largest industry in the world, The cold
fusion ground floor is still wide open,
but then that might mean giving up
watching ball games. Sample: $10(#22).
J ul ian Schwinger: A Nobel laureate 's
talk about cold fusion-c-confirrning its
validity, $2 (#24)
Improving State Government: Here
are 24 ways that state governments can
cUI expenses enormously, while pro­
viding far better service. I explain how
any government bureau or department
ca n he gotten 10 cut it's expenses hy at
least 50% in three years and do it co ­
operatively and enthusiastically, I ex­
plain how, by applying a new tec hnol­
ogy, the sta te can make it possible 10

provide all needed services withou t
having to levy allY taxes at all' Read
the book, run for you r legislature, and
let's get busy making this country work
like its founders wan ted it to , Don ' t
leave this for "someone else" to do. $5
(#30)
Mankind's Extinction Predictions: If
anyone of the expe rts who have writ ­
ten hooks predicting a soon-to-come
catas trophe which will virtually wipe
most of us out are right , we 're in
trouble . In this book I explain about
the various disaster scenarios, like
Nostradamus, who says the poles will
soon shift (as they have several times in
the past), wiping out 97% of mankind.
Okay, so he's made a long string of past
lucky gues.-.es. The worst part of these
predictions is the accuracy record of
some of the experts, Will it be a pole
shift, a new ice age, a massive solar
flare, a cornet or asteroid, a bioterrnrist
attack? I'm getting ready, how about
you'! $5 (#3 1)
:\Ioondoggle: After reading Re ne 's
hook, NASA Mooned America, I read
everyth ing I co uld find on ou r Moon
landings. I watched the NASA vid­
eos, looked carefull y at the photos,
read the astrona ut's biographies, and
talked with sorne readers who worked
for NASA . This book cites 45 good
reasons I believe the whole Apollo
program had to have been faked. 55 (#32)
Classical Music Guide: A list of 100
CDs which will provide yo u wit h an
outstanding collection of the finest
cla ssical music ever written. This is
what you need to help you reduce
stress. C lassical music also raises
youngster 's IQs , helps plants grow
faster, and will ma ke you healthi er.

Just wait' II you hear some of
Gotscbalk's fabulous music! $5 (#33)
The Radar Ccverup : Is police radar
dangerous? Ross Adey K6UI, a world
authority, confirms the dangers of ra­
dio and magnetic fields, including our
HTs and cell phones. $3 (#34)
Three Gatto Ta lks: A prize-winning
teacher explains what's wrong with
American schools and why our kith are
nut be ing educated. Why are Swe dish
youngsters , who start school at 7 years
of age , leavi ng our kids in the dust?
O ur ki ds a re inte ntiona lly be in g
d umbed down by our school sys tem
- the least effective and most expen­
sive in the world, $5 (#35)
Aspartame: a.k .a . Nut raSweer, the
Sluff in diet drink>, erc., can cause all
kinds of serious health problems. Mul­
tiplc sclerosis, for one. Read all ahout
it, "'..u pamphlets for a buck. (#38)
$1 :\lilIion Su les Videu: The secret of
how you can ge nerate an ex tra mi l­
licndollars in sales justby using PRo This
will be one of the best investments you
or your busint's.s willevermake.$40 (#52)
Reprints of My Editur'iuls from 73.
Very few things in this world areas we've
been taught, and as they appear, I blow
the whistle on the scams around us, such
as the health care, our school system, our
money, the drug war, a college education,
sugar, the food giants, our unhealthy food,
fluorides, El\lFs, NutraSweet,etc.
1996 Editorials: 120 pages, 100 choice
editorials. $10 (#72)
1997 Editorials: 148 fun-packed pages.
216 editoria ls. $10 (#74)
1998 Editorials: 16Rpages that' lJ give
you lots of co ntroversia l thi ngs to talk
about on the air, $10 (#75)
1999 Editorials: 132 pages of ideas,
book reviews, hea lth, ed ucation, and
any thing else I think yo u oug ht 10
know about. $ 10 (#76)
2000 Editorials: 76 pages (thinner
magazine as a result of our slowly dy ­
ing hubby). $5 (#77)
Silver Wire: With two 5-in. pieces of
heavy pure silver wire + th ree 9V
batteries you can make a thousand dol­
lars wonh of silvercolloid . What do you
do with it'! It does what the antibiot ics
do, but germs can't adaptto it. Use it
10 get rid of germs on food , for skin
fungus, warts, and even to drink. Read

some books on the uses of silver col­
loid, it's like magic ,$ 15 (#80)
Colloid Reprint. April97 articleona sil­
vercolloid maker, history, and how to usc
tile sruff $5 (#98),
Colloid Kit. Three 9V bancry clips, 2
aligator clips & insnucucns. $5 (#99).
wayne's nen Saver Kit. The ca ble
and instructions enabling you to in­
expensively tape An Bell W60BB's
nightly 5·hr radio talk show, $5 (#8 3)
NH Refor m Part}" Keynote Speech.
It wow'd ' em when I laid out plans
fo r NH in 2020, wit h much bener, ye t
lower COSI sc hools. zero state taxes, far
better health care, a more responsive
state government, etc. $1 (#85)

St uill.did n' t writ~1 you need :
NASA xt cnncd America : Re ne
mak es an air-tigh t case that NASA
faked the Moon land ings. This book
will convince even you, $30 (#90)
Las t Skep tic of sctence : T his is
Rene ' s book where he debunks a
hunch of accepted scientific beliefs ­
such as the iceages. Ihe Earth beinga mag­
ner, the Moon causing the tides. and etc.
$30 (#9 1)
nark ;\I uun: 568 pages of carefully
researched proof that the Apollo Moon
landings were a hoax-a capping blow
for Rene's skeptics. $35 (#92)
Dark Moon Vidco:222·minute expose
nailing NASA with their ow n photos,
If you've watched the NASA film , of
the astronauts walking on the ~1{J(JIl

you wondered at their weird gate ,
Wait' II yo u see it speeded up , It looks
exactly like they're running on Earth!
The)' catch NASA in dozens uf give
aways that the photos and films had to
have been faked , $46 (#93 )
Travel Dia rie s : Yo u can tra ve l
amazingly inexpe nsively - once you
know the rope s.Enj oy Sherry and
my budge t visi ts to Europe, Russ ia.
and a bunch of o ther inte resting
places , How about a fi rs t class fli ght
to M unich, a re nted Audi , driving
to visit Vienna, Krakow in Poland
(and the famous salt minesj. Praguc.
back to Mu nich, and the first class
flig ht home for two, all fo r under
$ 1,000. Yes. when you know huw you
can travel inexpensively, and still stay
in firs t cia", hotels , $5 (#1 [)
73 Writer's Guide: It' s easy, fun, can
pad your resume, and impress the hell
ou t of your friends $0 (#78 )



Barter 'n' Buy:....- _

Turn your old ham and computer gear into cash now, Sure, you can wait for a hamlest 10 try and dump it, but you know you 'll gel a far more
realistic price if you have it out where 100,000 active ham potential buyers can see it, rather than the few hundred local hams who come by
a flea market table. Check your att ic, garage, cella r and closet shelves and gel cash for your ham and computer gear before it's 100 old to
sell. You know you 're not going to use it again, so why leave it lor your widow to throw out? ThaI stull isn't getting any younqer!
The 73 Flea Market , Barter 'n ' Buy, costs you peanuts (alrnost)- comes to 35 cents a word for individual (noncommercial!) ads and $1.00
a word lor commercial ads . Dan', plan on tell ing a long story. Use abbreviations, cram it in. B ut be honest. There are plenty of hams who love
to fix th ings, so if it doesn't work, say so.
Make your list, count the words , inc lud ing you r call , address and phone number. Include a check or your credit card number and expiration.
If you 're placing a commercial ad, include an add itional phone number, sepa rate from your ad.
This is a month ly magazine , not a da lly 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, 100 high.
So get busy, Blow the dust off, check everyth ing out , make sure it stil l works right and maybe you can help make a ham newcomer or retired
old timer happy with that rig you're not using now. Or you might get busy on your computer and put together a list of small gear/parts to send
to those interested?

Send your ads and payment to: 73 Magazine, Barter ' II' Buy, 70 Hancock Rd., Peterborough ~H 03458 and get set for the
phone calls. The deadline for the September 200 I classified ad section is July 10. 200 I.

ROHN TOWERS HUGE DISCOUNTS CHECK
PRICES AT HILLRADIO.NET BNB600

K8CX HAM GALLE RY http ://hamgallery.com
BNB620

TELEGRAPH CO LLECTOR 'S PRI CE GUIDE:
250 p ictu res/prices. $12 postpa id. ARTIFAX
BOOKS. Box 88, Maynard MA 01754. Telegraph
Museum: [hnp:llwltp,com]. BNB 113

New miniature OSCillator modules are now avail­
able ... all under $20 ... plus our great reference
book is still tor sale. Write to RMT Engineering ,
6863 Buffham Road , Seville, OH 44273 or see
our Web site at www.oh io.netl-rtormetl
index.htmf. BNB640

RF TRANSISTORS TUBES 2SC2879, 2SC 1971,
2SC1972, MRF247. MRF455 , MB8719, 2SC1307,
2SC2029, MRF454, 2SC3133, 4CX250B, 120Q6,
6KG6A, etc. WESTGATE , 1-800- 213·4563.

BNB6000

aSL CARDS. Basic Styles; Black and White and
Color Picture Cards; Cus tom Prin ted . Send 2
stamps for samp les and literatu re. RAUM'S, 8617
O rchard Rd., Coopersburg PA 18036. Phone or
FAX (215) 679-7238. BNB519

Cash f or Collins: Buy any Collins Equipment.
Leo KJ 6HI. Tel.lFAX (310) 670-6969. [radioleo@
earthlink.net]. BNB425

Browse our web site and check out the
"Mont hly Special." TDl Technology, Inc. www.
zlanet.comftdl. BNB500

MAHLON LOOMIS, IN VENTOR OF RADIO, by
Thomas Appleby (copyright 1967). Second print­
ing available from JOHAN K,V. SVANHOlM
N3RF, SVANHOLM RESEARCH LABORATO­
RIES , P.O. Box 81, Washington DC 20044, Please
send $25.00 donation with $5.00 for S&H.

BNB420

Ham Radio Repair, Quality workmanship. All
Brands, Fast Service. Affordable Electronics,
7110 E. Thomas Rd. , Scottsdale, AZ 85251. Call
480-970-0963, or E-mail HAM SERVlCE@AOL.
COM. BNB427
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METHOD TO LEARN MORSE CODE FAST AND
WITHOUT HANGUPS Johan N3RF. Send $1.00
& SASE. SVANHOLM RESEARCH LABO RATO­
RIES, P.O. Box 81, Washington DC 20044 USA.

BNB421

SATELLITE TV - Large se lection of Items at
reasonable prices. We specialize in Big Dish
TVRO C & Ku Band equipment. Check us out at
www.daveswebshop.com. BNB646

HEATHKIT COMPAN Y is selli ng photocopies of
most Heathkit manuals. Only authorized source
fo r copyrig ht manuals. Phone: (616) 925- 5899,
8--4 ET. BNB964

"MORS E CODE DECIPHERED" Simple, el­
egant, inexpensive, comprehensive, logical. easy!
E-mail Uudlind@earthlink.netl. BNB428

Electricity, Magnetism, Gravity, The Big Bang.
New explanation of basic forces of nature in this 91­
page book covering early sclenunc theories and ex­
ploring latest controversial concl usions on their re­
lationship to a unified field theory. To order, send
check or money order for $16.95 to: American Sci­
ence Innovations, PO Box 155, Clarington O H
43915. Web site for other products [http://www.
aSi_2000. com]. BNB10Q

COLLOIDAL SILVER GENERATOR ! Why buy a
"box of batteries" for hundreds of dollars? Current
regulated, AC powered, fully assembled with #12
AWG silver electrodes, $7450. Same, but DC pow­
ered, $54.50. Add $2.50 shipping. Thomas Mil ler.
216 East 10th St., Ashland , OH 44805. Web ad­
dress www.bioelect ri fie r.com. BNB342

COLD FUSIONI • FUEL CELL! • ELECTRIC BI­
CYCLE! Each educational kit: (Basic - $99.95, De­
luxe • $199.95. Information - $9.95.) CATALOG ­
$5.00. ELECTRIC AUTOMOBILE BOOK - $19.95.
KAYLOR-KIT, POB 155OS1, Boulder Creek CA
95006-1550, (831) 338-2300. BNB128

AN TENNA SCIENCE: Why do antennas radiate
electromagnetic waves? Lea rn for yourself from
this enl ightening paper by MAX RESEA RCH.
Gain an understanding of the radiat ion mecha­
nism of antennas! wreten in a clear style for radio
hobbyists, inquisitive amateurs and experimenters.
$4.95 ... ppd. Order from MAX RESEARCH, P.O.

Box 1306, East Northport, NY 11731.
BNB426

Wanted: Manual or copy for 14AVOIWBS Hy-gain
antenna. Bob , 35 Clarence St., Belleville , Ml
48111. K8HHP@Yahoo.Com. BNB635

Exot ic 2002 Caribbean Hamboree -- Join us in
meeting with Caribbean Hams, Visiting interest­
ing Georgetown , Guyana, operating from great
OX location. March 29-31/02. For information
con tact KK4WW, 8R1WO or [www.public.usit.
netfdlarsen], BNB6 40

NE UER SRY DIE
conr rnued from page 62

Is it (he Inca calendar that ends around
2012'!

Dolores has maps Nostradamus drew
of the U.S. and Canada after the catas­
trophe (page 296. volume 2) . II looks
like my part of New Hampshire might
make it. Whew!

Gordon Michael Scallion K IBWC has
been predicting a global catastrophe for
this same lime period. His future map
also shows my part of New Hampshire
sti ll a land area. Gordon lives not far
from me, so that's reassuring.

So what?
Well, if any of these predictions arc

tight, the world's civ ilizations could soon
he wiped out. Winds and earth upheavals
would wipe OUI all of our energy sources.
Solar power might survive, once the dust
settles , but no more oil , coal, or natural
gas. No hydroelectri c dams. No power
grid . Most roads would be destroyed.
Bridges gone. Radio and TV pffr. The
only communication there will be in the
world will he hy amateur radio - if we
have emergency power. Fa
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