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• 100 memory channels, + a "cal" channel for each bdnd
• CTCSS encoded+deroded and rOM' scan
• Cross-b.md repeat and full duplex capability
• 9600 bps panet ready with dedicated terminals
• 'nlt-rnal dupleKer - one easy antenna conneclion
• RX.VHF 136-173.995 MHz. UHF420449.994 MHz
• TX-VHF 144-147.995 MHz, UHF430-449.994 MHz
• MARS capability (permit required)
• OUTPUT H/l • 50/5 watts VHF, 35/5 Mo'atts UHF
• lime-out timer (ideal for repeater and panet

operation)

R-605TQ VHF/UHF
Dual-Band Mobile/Base
Full 2 Meterl440 Performance

• Full 2m and 440 bandCOl'ffage
• Accepts 6 to 16 VDC' direct input
• Illuminated Keys and display
• Wide and narrow FM modes
• 10 autodidl memories
• Theh alarm feature
• Optional EJ-40U Digital Voire Board!
- Programming/Clone sohware available

Dj-V5TH VHF/UHF
Dual-Band FM Transceiver

5 watts of output power, in a compact package.
• Alphanumeric Display, up to 6 characters
• TX-VHF 144-147.995 MHz, UHF 420...449.995 MHz
• 200 memory channels plus two call channels
• Full VHF + UHF Amateur Band COllerage
• Receive Range, (76 - 999MHzj

includes Wide FM capability
• Up to 5 watts output, 3 output settings
• CTC5S encode+rkcode DTMF squelch and

European Tone bursts
• 4 scan modes,S programmable scan bdnks
• MARS capability (permit required)

Unleash The Power

Ask your dealer
about the ful1line of
Iron Horse antennas &

accessories!

• Full 4.5 watts output VHF/4w UHF
• Powerlul NiMH Nttery
• 100 memorirs in any combination

of VHFor UHFchannels
• Direct frequency input from keypad
• Each memory capable of -odd splir-operation.
• Alphanumeric channellabt-Is
• CTC551DCS m code+decode plus tone bursts

Distributed in North AJMric~ by Am.litt'Ur Distributing LLC • 23 S. High SL, Covington, OH 45318 • (937) 473-2840
SpKiflC.itioos wbjKt to change without notice or obligation. 'Oigil~ CM'IITluniUhons ncoquire ~ ~ two similarly equipped tlatl$O!'Mn.
DigiLiI~~ nof be Ieg.1I in~ coe-mes. See FAQ 011 digit" ",l _w.,ltinco.oom. Pmducb intended lor use by PI"llp('fIy lil;~ opera~

~;b ~ired!of ..v.RS use. ~iflCtions sOOje<;I IO ch.ange without nol ice or oblig.Jlion.

Dj-596T VHF/UHF Dual-Band HT with Digital Voice Option"
Loaded with (eatures! The- breakthrough design supports optional digital voice communications
and you can easily switch the unit between analog and dig;ul modes!

• RX-VHf 108·173.995 MHz, UHf 335-480 MHz
• TX·VHF J44·147.995 MHz; UHF430419.995 MHz
• Recei~ Airband and Wide FM
• Front control unit separation (option.d EDS-9 kit required)
• Advanced lOF3 digital mode with speech compression

technology fEJ.47U required)·
• 200 memory ch.lnnels
• Advanced EI-SOU TNC (optional) supports digi-peat mode
• Remote control features including parameter settingand direct

frequency entry through the microphone
• Dual-Band receiver with VlU, VI":: UlU capability
• CTCSS/DCS encode/decode and European Tone-bursts
• OUTPUT: H/MlL.50/IO/ Swatts VHF
• OUTPUT: HIMlL-35/IO/ 5watts UHF

DR-620T VHF/UHF
Dual-Band Mobile/Base
First Amateur Twin Band Mobile To Support
Optional Digital Voice Communications*
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Why Computers Crash
It a packet hits a pocket on a socket on a port,

And the bus is inte rrupted at a very last resort,

And the access of the memory makes your floppy

disk abort,

Then the socket packet pocket has an error to report .

If your cursor finds a menu item followed by a dash ,

And the double-clickinq icon puts your window in

the trash ,
And your data is corrupted 'cause the index doesn't

hash ,
Th en you r situation's hopeles s and you r system's

gonna crash!

li the label on the cable on the table at your house,

Continued on page 6
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SWITCHING POWER SUPPLIES...

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

...POWER ON WITH ASTRON
PROTECTION FEATURES:
• CURRENT LIMITING
• OVERVOLTAGE PROTECTION
• FUSE PflOTECTlON.
• OVER TEMPERATURE SHUTDOWN

SPECIFICATIONS:
INPUT VOlTAGE: 11 5 VAC sa'6OHZ

OR 220 VAG S(J;fiOHZ
SWITCH SEl ECTA8l.E

OUTPUl VOLTAGE: 13.8VOC

SPECIAL FEATURES:
• HIGH EFFICIENCYSWITCHING TECHNOLOGY

SPECIFICAllY FILTERED FOR USE WITH
COMMUNICATIONS EQUIPMENT, FOR All
FREOUENCIES INCLUDING I:iE

• HEAVY DUTY DESIGN
• LON PROFilE, LIGHT WEIGHT PACKAGE
• EM! FILTER
• MEETS fCC ClASS B

MODEL 55-121F

MODEL 55-10TK

OESKTOP SWfTCHING POWER SUPPlIES
MODEl CONT. (Amps)
$5-10 7
55-12 10
$$·18 1S
$$-.25 20
S$-.30 25

ICS
10
12

"es
30

SIZE (inehe$)
1lh 6 x 9
1 ~. 6 x 9
1%x6119

2:4II 7 II 9'JIi
3¥. x 7 x 9:~

Wl(lbs.}
32
3'
3'
e.a
5.0

MODEL 55-18

MODEL 55-25M

DESKTOP SWITCHING POWER SUPPLIES 'Nmi VOLT " NO AMP METERS
MODEL CONT. (Amps l ICS SIZE (Inches)
SS·25M' 20 25 2',1, .7 . %
SS·3OM' 25 30 3¥'. 7 . %

Wl(lbs.)
ca
50

RACKMOUNT SWITCHING POWER SUPPLIES
MODEL CONT. (Amps)

SRM·25 20
SAM·30 25

Willi SEPARATE VOLT & AMP METERS
MODEL CONT. (Amps)

SRM·25M 20
SRM·30M 25

ICS
25
30

ICS
25
30

SIZE (inches)
3\1,. 19 . 97'i
3Y,.1 9x 9¥.

SIZE (inches)
3Yi. 19 x 9'10
3Y, . 19 x 9%

Wt.(lbs.)

' .5
7.0

Wl.(lbs.)
6 5
70

MODEL 5RM-30

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

SRM-25·2 20 25
SRM·30-2 25 30

WITH SEPARATE
MODEL

SRM·25M-2
SRM·30M·2

VOLT & AMP METERS
CONT. (Amps)

eo
es

ICS
25
30

SIZE (inches)
3Y, . 19 .9'/.
3~ x 19 x 9'J'o

SIZE (inches)
3'1 x 19 . !W.
3\1, x1 9 x9%

Wl.\lbs.}
10.5
11 ,0

Wl(lbs.)
10,5
11 .0

MODEL 5RM-30M-2

MODEL 55-10EFJ-98

CUSTOM POWER SUPPUES FOR RADIOS BELOW

er JOHNSON AVENGER GX·MC4 1
EFJOHNSON AVENGER GX-MC42
EF JOHNSON GT-MLaI
EF JOHNSON GT-ML83
EF JOHNSON 9800 SERIES
GE MARC SERIES
GEI.tONOGRMl SERIES & MAXON StA 1000 SERIES
ICOM IC·F11020 & IC-F2020
KENWOOOTI<760. 762. tl4O. 960. 940. 941
KENWOOD Tl<76OH. , 62H
UOTOROI.A lOW POW'ER $USO. 51.4120. & GTX
UOTOROl.A HIGH POWER SMSO. SUl lO, & GTX
MOTOROLA RADIUS & GM 300
MOTOROLA RADIUS & GM 300
MOTOROLA RADIUS & GM 300
UNIDEN SMH1525. SMU4525
VERTEX - rn·1011 , FT-1 011 , FJ.1011 , FT·7011

NEW SwrrCHIHG MODELS

5S-1OGX, S$-l2GX
SS-t8GX
S$-l2EFJ
S$--lBEFJ
S$-t()-EFJ·96. 5S-12·EFJ·96. SS·18-EFJ.98
SS-t2MC
S$- tOUG. SS·mAG
SS-I01F, SS·121 F
S$-10TK
SS-l2TK OR 55-18TK
SS-lOSM'GTX
5S-1OSMGTX. 5S-12SM.'GTX. SS-l 8SM.GTX
55-lORA
55-12RA
SS-l8RA
SS-1 0$MU. SS·l2$MU. 5S-18SMU
$$·1 0V. 55-12'1, 55-181,1



$249.95
$399.95

$169.95
$109.95

$9.95

$155 Sold Separately
Visit WW\tI,ramseykits.com/qf{,?

to order this special deal!

./ Synthesized 88 to 108 MHz whh no drift!

./ Built-in mixer - 2 line inputs and one
microphone input!

./ Hig/1 power modufe available for export use

./ Low pass filter for great eooo response

Super-Pro FM Stereo Radio Station Kit
1 Wan, Wired Export Version

Our FM1 00 is used allover the woOd by serious hob
byists as wel l as cnurches. drtve-in theaters. and

schools. Frequency synthesized PLL assures drill-free operation with simple front panel
frequency selection. Built-ill audio mixer features LED bargraph meters to makeselling
audio a brCC1C. The kif includes metal case, ..mip enteooa and built-in 110 volt AC
power supply.
FM100
FM100WT

AUTOMATIC COLOR/BW IR CAMERA

PROFESSIONAL FM STEREO RADIO STATION

./ Buill in IRillumrotion!

./ Sees in tota l darkness!
What a deal! Th is miniature B&W video camera has 6 hiJ:11 fXJVIef
fR LEOs built into it to provide illumination in total d:lri<:ncss! No
need lor extemal lR il luminators. Attractive black afuminum hoes
il lg easjly mounts at any angle with the buill-in swivel bracket
Runson 12VDC. and includes professonel BNC output plug·in
harness

CCD303 Mini B&W IR Illuminated Camera $59.95
AC125 11 0 VAC Power Adapter $9.95

Check out all our other new cameras at www.ramsevkits.com

./ Color during the day, IR B&W at night!

./ AutomatiC<llly turns on tR Iliumill3tion! ,clffY

./ waterproof to IPS] standards ! ~f..'!!!'.;' ,

./ Black anodized housingwith universal mount
Best of both wor1ds! Thisvideo camera is a waterproof
COLORcamera during the day. 'M'!cn the ~ght leve l

_ ~_ drops. rt automatically changcs to B&W and turns 00 its
,. '1 built-in I~ il lumination. with 10 IR LEOs, Powered by

....._ ..." 12VDCand terminated with aprofessional BNC covcc

... tor. B&W onlymodd also available if color is not needed.
Both in heavy anodized black housing.
CCD309 Color/B&W IR Waterproof Bullet Camera
CCD308 B&W IR Waterproof Bullet Camera
AC125 110 VAC Power Adapter

./ All new design & fea tures for 20021 ~'f#.rrlC"

./ Fully adjustable RF output --::p.' "..,- ,
Our".1 kit for years has just gotten better for 20021
Totally redesigned, the f M2SB has all the features
you 've asked fOl". From variable RFoutput. F connector
RF output jack. line input, loop output, and more.

Includes case, power supply. whip antenna. audio csbles.
FM25B Synthesized FM Stereo Transmitter Kit $129.95

$99 price includes QRP rransmirter kit, fiR Receiver kit, and GV700 Micro·MeITlQ{)'
Keyer kit. al/ the matching case & knob sefS shown.

Visit WIIW.ramseykits.com/qrp to order this special deal!

$59.95
$14.95

$9.95

HR RECEIVER
Avai lable in 20, 30, Of 40 Meters, 1.0 uV sensitivity
rivals the big rigs...31 a fraction 01the price!

QRP TRANSMITTER
Available in 20, 30, Of 40 Meters, these nearllttle nans
miners put Oull wan!

CW100 KEYER
With adjustable pitch & speed from 3-60 wpm, features
true iambic keying and EPROM memory!

TOUCH·TONE TONE GRABBER

XLR TO RCA AUDIO CONVERTER
./ Connect consumeroutpuIs to XLR inputs
./ Left & rig/1t audio gain adjustments
So you're trying to cor rect consumer audio outputs with RCA
connectors {unbalanced} to XLR (balanced) inputs. Nways a
problem.,.Not anymore with the R2XL11

Unbalanced to Balanced Audio Converter Kit
Matching Case & Knob Set
12VAC Power Adapter

./ Visible and <IDd ible display of your heart rhythm

./ Re-usable sensors included . just like visiting the hospital, ~~

./ Brig/1t LEO "bear indicator ~'t#~1L

./ Monitor output for oscilloscope disfJby ~'f..:.'" .
Enjoy leameg about tbe inner workings of the heart ..mile cover
ing the stage by stage electronic circurt theory of ECG/EKG sys
terns. Be heart smart and leam at the same time!

Electrocardiogram Heart Monitor Kit $34.95
Matching Case & Knob Set $14.95
110 VAC Power Adapter 59.95
Replacement Reusable Probe Patches (10-Pack) $7.95

ElECTROCARDIOGRAM HEART MONITOR

...._- - .
. -- '

• • • •

35 WAn LPFM STEREO TRANSMlnER

ECG1
CECG
AC125
ECGP10

./ 3SW RF output VSWR protected

./ Automatic audio & power controls

./ Digjtel synthesized PLL

./ Full front panel control

./ 110! 220VAC. 12VDCoperation
Whether your application isexoort or LPFM, the PXl hasyou covered. From the
over-rated continuousduty power supply & power ampliflCr to the 21ir.c vacuum fluo
rescent dispay. your staten wdl be the easiest to setup and the most reliable for COIl ·

tinuous ocersnon. Full microprocessor controls pr~ a"virtual engineer". Check
out v,ww_highpowerim for full details.
PXl 35W Professional FM Stereo Transmitter $1 ,795.95

~
./ New-buih-in RJl1 phone jack
./ large memory holds over 500 numbers
./ Big bold 8 digit display, ano mserton of dashes
./ New-outf-MJllatch jack
Dialed phone II UInl:>eP.; on the radkr. repeater codes. control
codes. anywhere tccch-toncs arc used, you can read and store

them! All new design for 2002. Capture those tooes wrth the TG2!
TG2 Tone Grabber Tone Reader Kit
CTG2 Matching case & Knob Set
AC125 110 VAC Power Adapter



NEUER SHY 0 I E
Wayne Green W2NSDIl
w2nsd@aol.com
www.wayn egreen.com

I don' t care where anyone
or their parent (or grandpar
ents) came from ... they
came to American because it
o ffered a better life than their
home country did. What I
wish to hell all of 'em would
do is accept our la nguage,
speak it, accept our culture . . .
and live it.

I don't want to hear any

Continued on page 8

Immigrants

a n ill ness th a t d e bi li t a ted
many of the Allied troops.

The ability of silver to kill
germs was known long be
fore doctors stopped denying
that there was such a thing as
germs. A silver dollar was put
into milk to keep it fro m
spoi ling. Of course, that was
back when s ilver dollars were
actually made o f silver. And
guess what the wealthier
people ate with? Silverware.
The hoi polloi ate with their
hands ... and got sick .

I' ve been doing a very
brisk bus iness selling silver
colloid kits. They're item #82
from Radio Bookshop, and
consist o f an AC power sup
ply, two #10 pure silver wires,
instructions, a reprint of an
artic le on making silver col
loid, and priority mail shipping
.. . all for $37 .

If any of this bioterrorism
materia lizes, this stuff could
hel p.

Meanwhi le, I' ve been hear
ing from a lot of people who
have bee n downin g a fe w
teaspoons of 10 ppm every
day without turning gray, and
reponing no more colds or
flu .

Du r ing W WI the Ger
m an sol d ie rs use d sil ve r
canteens . T h is all o wed
them to dri n k the local wa
ter as they moved around
withou t getti ng d y sentery,

Silver Canteens

obliterate an Iraqi village as a
demo. When our armies come
to a city I suggest they circle
it and wait for the food to run
out. It won't take long before
the inhabitants get hu ngry
and will begin to he inter
ested in an alternative to
street by street fig hting . Let 's
see videos of long lines of
Iraqis surrendering their guns
and then sitting around hav
ing their first good meal in
wee ks with our army as hosts.
No, le t' s not be mean and
serve them pork pies .

The Iraqis obviously learned
from our super botched Soma
lia. If you watched the seg
ment on "50 Minutes" you
saw men , women and chil
dren all be ing given guns and
ammun ition in Baghdad so
that every one of 'em could
take o ut as many Americans
as they could . And I'll bet
this is happening in every
ci ty, town and vi llage in the
cou ntry.

BUl, what abou t a few die
hard snipers who stay in the
village, waiting for our soldiers
to come into the evacuated
town? Hmm, we co uld he
sure the villagers are kept up
wind and fumigate the place
with poison gas. Or we could,
at the first shot, level the
town ala Khan, and move on,
leaving the villagers to start
rebuilding.

But no one asked.

Bookshop . $15 each, items
#94 (Hazelwood) and #95
(McCanney), and scare yo ur
se lf into getting a good QRP
rig working.

X Again

Have you got yo ur QRP
gear in good shape yet? How
about emergency power for
it'! Well, hold tight...l may
have more news on Planet X Iraq
next month.

I' ve been talking with the If you are reading this be-
experts . . . trying to find out fore we attack Iraq, fine . No
who 's real and who's bogus body has asked , but natu rally
when it comes to Planet X . I have some advice for our
Like Nancy Lieder l www. military commanders . My ad
zcratalk.coml, who 's heen on vice? Drop everything and
the tal k shows givi ng us a read Black Hawk Down or
May 15th da te for a pole watch the movie. Wise up and
shift. Now I'm hearing tha t don' t get o ur troops involved
she may just be a shill for with fighting in the cities .
NASA and the sneaky p lan Learn from the mess you got
is for May 15th to go by into in Somalia.
with nothing happening . .. thus T he alternative? Go back a
blowing up all the P lanet X few hundred years when
stuff as baloney. Whew! Dam, cast les were being attacked .
just whe n I thoug ht the world The dumb (military) way was
as we know it was about to 10 throw big stones with cata
end. pults, use batte ring rams, lad-

Co uld Nos tradamus, Seal- dcrs to ge t over the walls, and
lion and the other doomsaycrs so on . T his killed a lo t of the
have it wrong? invading army, which prob-

Na ncy's story, that she got ably was n' t a bad thing. The
her info abou t Planet X psy- more econo mical way was to
ducally from the Zeta Reuculans surround the castle and wail
does not ins pire my confl- for the people ins ide to run
dcncc. But, on the other hand, out o f food .
I see the eve nts predic ted by T hen there ' s the Genghis
Mark Hazelwood in Blindsided Khan approach. When he and
And Jim M.'Canney in Ptanet-X his horde started on thei r
happening right o n schedule. campaign they came to the
Like our having weird weather. first village on the TOad and
Like more volcanoes and gave them an ultimatum : sur
earthq uakes than in recorded render or be killed. The vil
history. Like both Mars and luge fough t back. And lost.
Pluto heating up. Like the The invaders proceeded to
weirdest sun spots in history. level the vi llage totally, kill
Hey, something is going on . ing every living thing in it.

You can j oi n the fun via Men , women, children, and
[www.zctatalk .com], [www. even the chickens.
jmccanncyscience.com]. and From then on they never had
[www. planctxv ideo.com ]. another problem with villages

Yo u ca n get co p ies o f and tow ns.
the two book s fro m Radio No, I' m not suggesting we
4 73 Amateur Radio Today . March 2003
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Emergency Operations Center

AOR~ AR8200 Mark liB Radio Scanner
AOR8200 Mil"" tlB-A-.oJ handheld lC/l"""'ISPE C....L l-:i3995
1.000 Chlnnel,. 20 banks . 50 Select Scln Chlnnels
PASS chan n.ls: 50 per sea rch bank + 50 lor VFO ....rch
Frl Qu ency III P prollrllmmabla in mulliplu of 50 H~.

sue: 2' ''" Wide II 1W' Deep x 6"" High
Freq<I*lcy eo....."Il. :
ecc KH7 '" ~3 _ loOt<' . llU.012!>·JI6S._ .......... O'lW.OOO lDl_[f " _ _ • IIx __ rc:c _ •• J

The AOR AR8200 1.4..... liB is \he _ handheld t8dio IClD'lM

for~ professionals. 11 ........... .. mod& recer..;
WFM. NFM. SFM (~__FM). WAM. AJ.t. HAM
1_. slMderd. ......... AM). USB. LSB & CW, Su
P&' narrow FM plus WIde <WId Nem>w AM ... addi
lIOn kI _ -.dar'll modes. The AFIIUOO :ollo '-a
_~ band soopa WIth_traao
leaIory.-.~~WI\t1 bar S9llII meler.
betl1lfY ...... IealI.ra WI!h blllIefy low leg&nd. sepa-
rata CDibob for -.... and SQU8Ich. __ Jour
wey side rod<..- wi\tl S&polfll\e rnaon Iuo1ing dial. user
HlecIable keypad t-pIilIuminalion end lCD (rJf1

Irlst. _ protect and ~eypad lock. progra~
seen and _rch including LINK. FREE. DELAY.
AUDIO. LEVEL. MODE. cornpul... sod<el finedfor
conlrol. ckloe and record, Flash-ROM no battery

reQui 'ed memory, true carri. r re inserllon in SSB
modes. RI' preselo<:tion 01 md VHF bands, Detachable MW ba,
aOO:ol. Tuning slep" are p«>gramma bl" in mutti f" eS 01 50 Hz in
alt modes. 8.33 KHz airbllnd step correcIly eupported. Sto..-ad
just. ll'e<:lueney otfsal.. AFC. Nooiw I_led & a"enuetor. Wide lind
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I Buy with Confidence I
Order on-line and get big savings

For /)Vf!f 33 Y1lars , mi llions of OOffimunicalions ececensra
and enth usiasts worldwide have nustec Commu nicat ions
Electronics for lheir mission cr itical commu nicat ions needs,
It's ea sy 10 order. For fllStest delive.y, order o n-line lit
www_u SaSCan.Co m . Mai l o r ders to : Commun ication s
E~ Inc" P.O Box 1045. Ann Arbor. MIChigan 48106
USA,Add $20,00 per radio roceMlr lor UPS ground shipping.
handling and inSlnnce 10 the conlinental USA Add $15.00
shipping lor all ac:cessories and publieations, For Canada.
Puerto Rico. H...... Alaska. Guam. PO. Box or APOIFPO
delivery. shlppoIlg chllrges are two limes WI..... otaI US rates.
ldichigan lilsiden!S add sales tax. HoCOD's.. 't'bur sa( fl· · ,
is goa"anteed Of relum item in unused mndibOn in original
packQr}ing WIltOn 6 1 days br reft.n:l.1oss shippillg.~
and ins<r.lnee <:narges. Hl"llo SIId\afga br net 10 biIing 10
qualirred aceounts. All sales ar e subjec1 10 availability.
ecceceerce.venlicalion and authenbc:alO"l ,Pnees. terms and
speciflcattORS ara subted to change WithOut notice. We
,.eIool'1llyour~. ViiSa. lvrleliean Exp-ess. MasleoCYd.
IMPAC and Eurocard . Cal anylYne 1-8Ol).USA-SCAN Of aoo.
612'-122'6 to otdel" toll-free, Can . 1-734-996-8888 if outside
Canada Of tbe USA. FAX anytime. d ial . 1·134-663-8888.
Dealer 800 inlarnetoonel inquiries Inviled. Order your radio
p«Xlucts from CEI today at www.US8SClln.OOffi .

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

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

PO Box 1045, Ann Arbor', Michigan 48 106-1045 USA
For- inlonnatiorl cal 734-996-8888 or- fAX 734-663-8888
____.. """ "' ..,.,.,. e _ t _ ...-
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More Radio Products

Bearcat" 245XLT Trunk Tracker II
Mfg. suggested list pece S429.951CEI price $189.95
300 Channels . 10 banks ' Trunk Scan and Selin L ists
Trunk lockout ·Trunk Oa lay · Clon ing Capability
10 Priority Chan naIs · Prolilrammed Service Saart:h
Size: 2''''' Wide x 1 ~' Deep x 6~ High
Frequency Cover."e:
29.lIOlJ..S(.ooo MHz.. IOIl-H4 MItt . .co&-512 MHz .~995
MHL. 8490125-868.995 MHl. . I!l94 01U-956.000 MHl..

Qu- Bearcel TrunkTrad<... BC245XLT II \he 'fI'OrId'1 fi... Ka">

ner designed 10 Uacl< MOlo rol. Type I. Type It , Hybrid.
SfAARTNET. PRIVACY PLUS end EOACS" anaiIcIg !r\ri:.""ll SyI
...... on any band Now. lclIow UHF High Banj. UHF 8Ol)'9OQ

MHz lrunl<ed pullIic uIely end pullIic service~ juSt as •
~ two "'It)~WM1I.-. Qu- .............
oI*'In-<y ... ber1eIilllUCh _ MtA-Trad< _Tradl ll'lOl8 tr\&I"l
one Inn"ng system al a _<WId scan~ <WId~
sys1t1m5 III the same lime. XlO CherJnels - Progr.... one ...

quancy into each CI\&r'O'Iel. 12' Bands. 10 Banks _ IndudeI
t2 bands. with am;t;rf\ .-.:I 800 MHz. 10 bellks WIth 30 chan
nels each are useful for storing similar l""lllenOas 10 man
lain fast... !ICIIming cycIft ot for Storing all \tie frequencies
~ a trunked syslem. Smarl Scanner - Automabcetty pro
1l'8fTl your BC2~5XLT with 81 \tie I ,equenaes and t 'unking
talk groups lor YOU ' local area by accessing the Bearcat
nalional detabase With your PC, If )'OIl do not havo a PC
simply use an axlernal modem. Turbo Seafct1 _ Increases
the searct1 spe8(l 10 300 steps per second when monilot
ing freq"'-"'CY bands with 5 KHz, steps, 10 Pliotily Chan
nels - YOu can e!lllign one priority channel ... each blink.
Assigning a priority chennaI allows you 10 keep track 01
ectMIy on your most ."P()lt.~ "'-"- wtoIa _tonng
_ etI8IY'oaIS b --...ens. Preprogra,."ed Ser'VIC8
(SVC) Search _ AII_s you 10 loggl. th.ough
pntpOOQlamma<l poIoce. /inlI~. _ . air1:nII.
marina. and _ ar.. rr--. Unique Oete SIup • AI
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~progr-..edinyour-..-...._
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pren ed . .....loI ight - Aulomallcelly lurns
lhe baddlght on when yOUf scanner elope
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ReduoeI ee signal strenglh to help 1"'"
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bee SG FW lor $99.95 Of 1M surve illance enhafl{;1l(l version
with audio reoord ing part numbe< SGfWSE lor $159,9 5,
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_ BCi250 I<P(XJ Prqect: 25dljjila1 *""- CIII1l ._ . $299.95
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Bearccu- 7850GV APeO P·25 Digital Ready
with tnte deluxe scanner headset
eEl o~line or phone special price $339.95
1.000 Channels' 21 bands' CTCSSJDCS ' S MeIer
Size: 6·....... WI6e x 6""""" o-p .2'" High
_-... Id '_"'__-"1"2101~_

j",: ,00 _ 2$ 0IXJ0.5' 2 0000 _ . _ 0»8ZI.!III15IlI'il.,
_.Q1~llSl'S_._D1~001 , ;z.o lD). ' )OO lDl _.

Wt.n l'W buy .,.,.. Bear1:al 1MO -.of-lhe art DigiIaI C.
p&t1Ie T~ III pad<8Qe deo1l from~ EIeQ.
~ ycu gel The GV ..-.. "Grea1 \'aIue,' Wrln .,.,..
8C1MO pun:hase. l'W ..., gel • free deluxe sal....,
M.lpl designed for tone ot rece l1edo ...... The Bearcal
18~O hN 1.000 channels and the widest ffequeJ1Cy COV&f"9a ~
9fIy B<larcal scanner aver,Wh8f1 you ortlar lha ""bonaI BCI2s0 ,
APCO ProJact 25 Digital Card lor S2'99.95, when Installed, you
can monilQl' Public 5alety Organizations who curH>nlly uS<! COI'>o

..enllonal. trunked 3.600 baud and mi.ed mod.. APCO Projad
25 . ytll","", APCO I"ojad 25 ill a modulation p«>CeSS~

IIOice oonvnunocalioos are~l<>d 10dIgotat <:omm<.nicallons
simila/' to digOlal mobile phones, 'rbu also ""","tor UoIorola.
ECW:;S, EDACS $CAT, and EF ..Iohreon Iystems. Many more
lea!J.nos -.ch as S ME._lhet~. "'--f1'1oquency dispIa)'
.-.:I bId<IIl. coo bulIH1 CTCSSOCS to assign analog <WId
...............llIe Icne c:odofts to.~ frtq.IIIf'ICy in """0 y.
PC ComooI with RS232 pori. Beep Alert. Reoonl fundIon. VFO
concrol.~ des9'o. Iot5iI dWvMl conlroI <WId rNM;h
mor-.. Our CEI pert.age deal~ III : I :opi< anIeo'lnII . N;
edl4*i".~ Ightw cord. DCoord. mobile """'"'"'Q brad<el
'""" --. OMW'I ..-...aI. hIr*""ll hq.Mncy g<*M <WId .....
yeer ~moted l,.In;den Iaclay vwaIT8Il "y. Fot 1TIlI"'....m SC8nrWlg
..Ijoollrellt. _ ate .,.,.. scanr- In1rn .,.,.. ex>rnpU\er ruming
Windows. 0nIer Scancat Gold for ...... 0:10*>• • Pl"1.....-t>er SGFW
lor S99 .9 5 and mag netic moun l .nlenn. par t number
ANTMMBNC for S29.95. No! compallbla _ 9,600 baud APeO
dlgilal conlrol channeI"""h d>gitiH YOica. AGEIS. ASTRa ot ESAS
Sytll...... For lastosl delivery. otd... on-lir>a al WWW.usescan.CIlm.

Bearcat" 895XLT Trunk Tracker
Manufacturer suggested list pr ice $499.95
Less -$320 Instant Rebate I Special $179.95
300 Chen nels • 10 banks' Bu ilt-In CTCSS ' S Mater
Size: 10'''" Wide x 7'''" Deep x 3.... High
FreqU*1Cy Cavenoge : 29 l1OlJ..S( 000 MtV_. 1 08 000-1 7~

_ .• 21li,lIIll).512.ooo MHz. . lI06.lIlIO-lI23 995 MtU-, 849.0125.
868 995 MHz. . 1!l94 .0125.1l56000 MHz.

The esa ....u895XLT is S<.f"I'b lor •• "'~., ........-
~~ witIllaoatl.rn Iika Tl.Ot>OScan",
kI _ VHF ctIanneIs at 100 o:tep& per sea>nd. n. base
_ mobile ......... ill also _ for .~iCI& ""or II ': ...!w3_. hes a SogneI StrengtI'l MeW. RS232C Port k1"
~~ d jIIIU' _ '" tn:l 30
IIU'Iking d1e.... inckator arn.onc:ieIorIto SI'iOW ycu ,.:01 "lire
Irunlcing ecbVlly lor .... entire In,inking iJYIICWft- Other ""'I....
indude Auto StortI - Au\ornt1bcaIly stores a' actIW~
-.m ltIe opecified bank(s). Auto R........ dN'll - Lets y<:JU record
channel ectIvrty from ltIe SCllIV'IM onto a lapa 'econ:ler. CTCSS
Tona Boetd (Conlir<.ooYS Tona Control Squalch System) allOwl
the squ" ch to be broken during IICIInrMng only IOtIen a correct
CTCSS 100& il re<:eivOO, Fot ma.imum IICII nrMng pleasure, or
der \he Iollowing optional acce""",le.: PSOOl Clga,ette lighl...
powe' COfd tor 1empoo-ary ope,abon from your vehicle's cig.a·
,ette l~hl'" Sl~95: PS002 OC~ cord - e,,"blos pariTlafWnl
operltion trom your vehide tUSfl bo>: $1 ~ .95; MBOOi Mobile
moonling brad<et $14.95: EX711 EX1ema1spa"",,, wi1h mount_
ing brad<eI & 10 Iaeldcallle witl1 plugall&chad S19.95. CATnS
Con1puI8- $29,95. The BC895XLT comes with AI:,

adapl.... I1I 11 • ., ric a",......... .--.ar's .......... end """ yewr 1m
i\e(l UnM:len .....My. Not comp.allble ,",Ill AGElS. ASTRO.
EJ:W:S. ESAS ot LTR ..."5I , " ,
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Says the network is connected to the button
on you r mouse,

But your packets want 10 tunnel to another
protocol,

That's repeatedly rejected bythe printer down
the hall.

And your screen is all distorted by the side
effects of gauss,

So your icons in the window are as wavy as a
souse,

Then you may as well reboot and go out with
a bang,

'Cause sure as I'ma poet, the sucker's gonna
hangl

Thus when the copy of your floppy's getting
sloppy in the disk,

And the macro code instructions causeunnec
essary risk,

Then you'll have to flash the memoryand you'll
want to RAM your ROM,

Then quickly turn off the compute r - and be
sure to tell your mom!

Thanks to unknown author, from the Internet,
Dec. 2002.

Down Under Up",d=.at:::e_ _
The Wireless InstituteofAustralia has recently

updated its We b si te . All those who wish to ap
ply for Wi reless Institute of Australia awards
certificates shou ld immediately check out their
new Web si te data at [hltp:llwww.wia.org.au]. and
use the following address: Malcolm K. Johnson
VK6lC, Wireless Institute of Austral ia, Federal
Awards Manager, P.O. Box 196, Canntnqtcn
6987, Western Australia, Australia; [awards@
wia.org.auJ,

Thanks /0 VK6LC.

Element Two Technician
Question Pool Revised

The FCC question pool for Element 2, the
Technician written exam, has been revised. The
new511-item pool will take effect onJuly 1, 2003.
The older pool contains 385 items. The new
question pool can be viewed via [www.arrl.org/
arrlvec/pools.htm I].

Thanks to BalancedModulator,Jan.-Feb,2003,

Here's Lookin' at the
REAL Va!

In more news from Venus. we've learned that
our sou rce for last month's item on the canals
had ITS source wrong, so we hasten to credit
BobGonsell andhis eGe Communicatorfor that
eye-opener.
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Dog Days of Winter
An inter-species communications apparatus

as in a dog-to-person translator - was one of
the winners of the 2002 Ig Noble awards.

What are the Ig Noble awards, you ask? They
are a spool of thefamed NobelAwardsceremony
and are given annually at Harvard University to
recognize achievements that cannot or should
not ever be reproduced.

Winners are selected by a secret committee
from Ihousands of nominations.Actual Nobellau
reates prese nt the Ig Nobles at a ceremony
where the winners are hailed with cheers and a
flurry of paper airplanes. And if a recipient feels
insulted or Slighted by the award, it is withdrawn.

For 2002 , those victorious included thepeople
behind the definitive study on belly-button lint,
and an inquiry into what arouses ostriches. But
by far the dog-to-person translator was one of
the most popular. It works by listening to the tone
of a dog's bark , convert ing th at data into an
interpretation of the dog's mood.

The device is already on the market in Japan.
An English language version called Bow-Wow
lingual - nope, we are not kidding - Bow
Wow-lingual - may be on the market here in
the USA in about a year. And we thought that
you'd want to know,

For more about the 19 Noble awards, see
[www.improb.comlig/ig-top.html].

Thanks toScience Frontiers, viaNewsline, Bill
Pasternak, editor, wilh special mention 10 hisdog,
Daisy.

Beam Me Up'----- _
As incredibleas it may seem, a StarTrek-like

transporter may be a step closer to reality. This,
after physicists in Denmark make two samples
of trillions of atoms interact at some distance.

The experiment involved a science called
quantum entanglement. This is a mysterious
theory of a controlled spiraling of two or more
particles without any physical contact. Scientists
say that these entangled states are needed for
quantum computing and for tereportaton.

Before the team at the University of Aarhus
made its breakthrough, other scientists had suc
cessfully developed entangled slates of a few
atoms, But the scientists in Denmark have now
done it with very large numbers.

At the moment. nobody is about to teleport
anyone, anywhere. But the research, which was
reported in the science magazine Nature,makes
the idea of instantly transporting an object from
one place to another less far-fetched.

If all goes well, maybe the term 'Beam me up,
SCally" will be reality in our great, great, great
grandchildre n's lifetime. The only question is
whether a 5 woro-per-mmute Code lest will still
be required to "communicate" using that rather
exotic mode.

Thanks to Future Technology, via Newsline,
Bill Pasternak WA6/TF, editor.

Zero Gravity _
When NASA first started sending up astro

nauts, they quickly discovered that ballpoint pens
would not work in zero gravity. To combat this
problem, NASA scientists spent a decade and
$12 billion developing a pen that writes in zero
gravity, upsidedown, underwater, on almost any
su rface, including glass, and at temperatures
ranging from below freeZing to over 300 degrees C.

The Russians used a pencil.
Thanks ro t heTuned Circuit, November2002.

Dumb Newspaper
Headlines

• Include You r Children When Baking Cookies
• Something Went Wrong in Jet Crash, Experts

Say
• Police Begin Campaign to Run Down Jay-

walkers
• Drunks Get Nine Months in Violin Case
• Iraqi Head Seeks Arms
• Is There a Ring of Debris Around Uranus?
• Prostitutes Appeal to Pope
• Panda Mating Faits;Veterinarian Takes Over
• British Left Waffles on Falkland Islands
• Teacher Strikes Idle Kids
• Clinton Wins Budget; More Lies Ahead
• PlaneToo Close toGround, CrashProbeTold
• Miners Refuse to Work After Death
• Juvenile Court to Try Shooting Defendant
• Stolen Painting Found by Tree
• Two Sisters Reunited After 18 Years in

Checkout Counter
• War Dims Hope for Peace
• If Strike Isn't Sellied QUickly, It May Last a

While
• Couple Slain; Police Suspect Homicide
• Man Struck by Li ghtning Faces Battery

Charge
• New Study of Obesity Looks for Larger Test

Group
• Astronaut Takes Blame for Gas in Space
• Kids Make Nutri tious Snacks
• Local High School Dropouts Cut in Half
• Typhoon RipsThroughCemetery; Hundreds

Dead
Thanks to the "Giggle Hertz" section of Radio

Flyer, the UBET ARC news/e rter, April 2002.

Hot Air
Well, another would-be tallest man-made

structure could soon be towering over the
Australian outback. Th is, as part of a plan to
capital ize on the global push for greater use of
renewable energy.



By 2006, the Australian power company
EnviroMission lid. hopes to buikl a 3,300-foot
high solar tower in southwest New Sooth Wales
state. The 200 megawatt solar generating sta
tion will cost nearly $563 million dollars to buikl
and will be the width of a football field.

The technology behind its operation is very
simple.Thesun heats air under the tower's glass
roof. As the hot air rises, a powerful updraft is
also created by the tower Ihat allows air to be
continually sucked through 32 turbines, which
spin 10 generate power.

EnviroMission hopes to begin construction on
the solar towerbefore the end of the year. It says
that it plans on generating enough electricity to
supply 200,000 homes around the beginning of
2006.

Currently, the world's tallest free-standing
structure is the Canadian National Tower in
Toronto. II's about 1,650 feet high.

Thanks to W8HDU, via Newsune. Bill
Pasternak WA6ITF, editor.

W60BB Retires
Art Bell W60BB bid a final farewell to his

"Coast-to-Coast A.M" radio show as 2002 gave
way to 2003. Over the 15 years he hosted the
show, Bell took it to the very lop of the ratings

peak. It was on over 450 radio stations in North
America and heard worldwide over the Internet.
and had an audience estimated in the tens of
millions.

Bell had departed the show once before due
to a family situation that needed his full time and
attention. The show did not do well under the
substitute hosts. Bell returned the following year
and rebuitt the program to its powerhouse posi
tion on the Premiere Radio Network. Often, after
the program, Bell could be found on 75 meters
chatting with his friends.

In saying good-bye to his listeners, W60BB
explained that this is not the end of his career in
radio. Actually, it's a new beginning.

Bell says that he and his wife have made one
of their dreams come true. They builtlheir own
radio station - KNYE - located in Pahrump,
Nevada - and it's now on the air. Bell says that
building KNYE into the station he wants it to be
come \WI be the next. challenge i'I hs broaOCasting
ca reer.

Meantime, you can still hear - and talk to 
Art Bell, but only if your signal can be heard in
Pahrump, Nevada. Just listen on or near 3.640
MHz for the ceusqn W60BB. If you hear Art,
please say hello, and you might add, "Thanks
for the ride....

Thanks to Newsline, Bill Pasternak WA6ITF,
editor.

Words That Don't Exist,
But Should

AQUADEXTROUS (ak wa DEKS !rus), adj.
Possessing the ability to tum the bathtub tap on
and off with your toes.

CARPERPETUATION (KAR pur pet u AY
shun), n. The act, when vacuuming, of running
over a string or a piece of lint at least a dozen
times, reaching over and picking it up, examin
ing it. then putting it ba ck down 10 give the
vacuum one more chance.

DISCONFECT (dis kon FEKT), v. To sterilize
!he piece of confection (lollipop) you dropped on
the floor by blowing on it, assuming this will s0me

how "remove" all the germs.
ElBONICS (el BON iks), n.The actions of two

people maneuvering for one armrest in a movie
treater.

FRUST(frust), n. The small line of debris that
refuses to be swept onto the dust pan and keeps
backing a person across the room until he finally
decides to give up and sweep it under the rug.

LACTOMANGULATION (LAK toe man gyu
LAYshun), n. Manhandling the "open here" spout
on a milk container so badly that one has to re
sort to the "illegal" side.

Continued on page 6 1

Smart Choice! Smartuner!
Do YOU want to be heard? OF
COURSE! Then usc the SGC
Srnartunert'" - the Essential link
between your IIF tr ansceiver
and antenna. Matching at the
transceiver is good, but matching
at the antenna is better. SGC
Smartuners are designed to do
just that. They operate com
pletely independently to provide
the best match between the feed
line and the antenna, eliminating
SWR problems complete ly.

SGC Smartuners are designed
to work with any transceiver
(including the lCOM 802) and
allY antenna. They arc fully
automated, intelligent enough
to select thc best match be
tween feed line and antenna in
seconds and remember it so it
can recall that match in milli
seconds . The Smartuner sets
the standard. It is the original
and still the best,

Once ),OU 've
learned how the

Smartuner works;
)'tJU won 'I want
an)'thing else!

I,
!
I
I•I
j

50-23 1

~~J
. " - .

;;;;;;;;;;;;;;;;;;;;;;;;;;;;..
No Compromise Communications

Visit www.sgcworJd.comformoreinfonnationontheentireline ofSmartuners

SGC Inc. 13737 SE 26th St. Bellevue, WA 98005 USA Tel: 425-746-6310 Fax: 425-746-6384
sgc@sgcworld.com www.sgeworld.com
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LETTERS
From the Ham Shack

Herman KS5GRK. I read "Never Say
Die" in the November issue of 73 Amateur
Radio Today. Your column brings out how
important a mobile emergency communi
cations vehicle will be in time uf a disaster
such as the ones yo u mention ill this arti cle .
I don ' , subscribe to 73 hut was referred to
your article by a fellow ham who realized it
had a beari ng on o ur club project.

Our club purchased a 1987 Chevrolet step
van, and we are curre ntly gelling it ready to
make a " mo bile operations center" - some
of the reasons we feci we need this van
are mentioned in yo ur article. We are in
the process of obtai ning letters of recom
mendation from local emergency agencies,
police, sheriff. fi re, mayors. school board,
ctc., in order to obtain a fede ral grant from
the FDA to purchase the equipment to be
used in this project.

I would also like 10 have your pcrmis
sion to use this art icle or portions of your
article in our next ne wsletter and as a rctcr
cnce to some of these agencies to get o ur
point across . Credit will be given to you and
73 magazine.

I see that yo u would like to have a report
and pictu res of these emergency mo bile
communicatio ns ve hicles. I have added a
photo gallery on our van project with a link
to "Scope of Project" that explains what we
plan to do with our van. We have a long
road to travel. bu t I think the waiting and
work will payoff, plus provi de a lot o f fun
and education in amateur radio for our club.

If yo u would like to see our pictures.just
go 10: [htlp://www.w5ddLorg/cluhsite/
vanproject.htm1.

Permission grunted, for this worth"

NEUER SR Y DIE
continuedjrom page 4

more c rap a bout Irish-Americans . Ger
man-A mericans, A frican -A mericans.
Ita lian-Am er icans , and so on. Loo k ,
g uys, you 're he re, a nd if you pl an to
stay get ri d of that crummy hyphen and
start thinking of yourselves as Amen
cans . Accept a nd live o ur culture .
Please don 't continue to try to keep the
"o ld cou ntry" cu lt u re a live here. You
left that for something bet ter.

Yes , a b unch o f Americans ha ve
d i ffe r e n t ski n colors. Get over it.

I t ' s about damned time fo r b lacks
to forget Africa. I'll b e glad to start
8 73 Amateur Radio Today· March 2003

project. OM ... but please be sure 10 include
subscription information in the reprints, in
case anybody who has been too cheap to
subscribe thus far feels so inclined .. . ifyou
know what we mean. Good luck. and keep
up the good work! - ed.

Tracy Markham N4LGH. l just want to

say thank you, heart ily, thank you, for the
QRX article on Dollar Po wer in the Jan
2003 issue.

I un derstand a lot of the symbo lism that
Ben Frank lin and T homas Jefferson and
thei r "gang" bui lt in to our insig nias and

other marks . But I never looked at the do l
lar, and the symbols on it, lik e I have since
I read that article.

Thank you for fi nding it - I kno w you' re
no t sure of the author, and perhaps it's best
that way really. Agai n, thank you .. .

Clinton Pe ebles VE7KN L. It ' s a sad

fact, but there are dishonest hams out there.

At least they call themselves amateur radio
operators , b ut in my opinion the y are
nowhere c lose . I have re ce nt ly had th e

unfortunate opportunity to deal with o ne. I
purchased a Kenwood TMD-700A radio, sc
ri a l n umber 30100018, from K .A . in
Edmonton . It 's now been 6 months and I
still haven 't seen the radio, nor do I ex pect
to . Like a fool, I trusted him and sent him a
money order. Never do this! C.O.D. charges
are small compared to what yo u will lose . I
know of at least one other ham who was

also taken in by this thief for the same radio.
Don ' t count on he lp from the R.C.M .P. 
you won 't get it.

ta king up a collection to pay blacks their
fare to any country in Africa they ' d like
to move to and give them a stake to get
them started there .

It won't la ke much of a collec tion
because I do ub t I' ll have any takers.
I' ve been to a hunch o f A frican coun
tries ( 10 so far) a nd there is n 't one I' d
want to l ive in. No A merican bl ack
wo uld e ither, if they'd ever visited any
of ' e m .

Let 's stop this destructive no nsen se
of sc hool cla sse s for no n-A m erican
speaki ng child re n. Government fo rms
s ho uld be in A meric a n. and no t in a ny
other languages. Le t's even get ri d of
A merican newspape rs p ublished in

There is a group on [www.yahoogroups .
com] ca llcd BADHAM . If you arc planning
on a private purchase, it ' s a good idea to
use this group, If you've been ripped off,
p lease list the culprit there so others don't
get ripped off by the same crook.

R ay J . Howes G40W Y. Wow, "440
home-brewed projects" (t'Letters," January
2003) . KC6WZ K, I salute you! This man
puts me to shame - and how many others,
too, I wonder? And what's even bette r, he's
a QRPer as well!

Yes, as Dain rightly implies, home-brew
ing ham equipme nt (not kits), e specially
transceivers, is no w unfortuna tely a minor
ity intere st amongst hams. No doubt this
is due in pa rt to many things - comme r
cialization of our hobby a nd a lac k of a
wi llingness to j ust get on and do it, to name
just two,

Anyhow, I' m sure that anyone readi ng
KC6WZK ' s letter (and seeing his station
photograp h) can't fai l to he tired up to try
to em ula te, if only in part, this particular
ham's obvious love of rolling your o wn !
Here's to many more constructive years of
home-brewing and QRPing, Dain!

Edwin Olsen W4G ES. My most recent
lip id pane l resu lts are be autiful, and this
without Liptor or Zocor, or any other cho
lesterol- lowering drugs. I attribute this to
fo llo wing yo ur dietary guidelines. Each of
these drugs had had a very adverse effec t
on my liver. In the case of Zocor, it took
months before my liver enzymes went back

to normal. Thank yo u for your pioneering
efforts in promoting good health .

foreig n la ng ua ge s . A merica, lo ve it or,
dammi t, le a ve it!

Fo rei gne rs com ing here shou ld accept
our American he ritage an d fo rge t th e
o ne they left be h ind . O UT heri tage is a
combo of Eng lish, Scotc h, Irish , ital
ia n, Germ a n. R ussian, Jewi sh, Ameri
ca n Ind ia n , a nd so o n. No, I have no
problem with Chinese, German, and so
o n restaurants. The more fore ign food
restauran ts, the beuer. Wel l, that's as
lo ng as you insist o n po ison ing your
body with cooked food a nd shortening
yo ur li fe. Bon a ppeti te . Bon obesity,
d iabetes, and heart attacks .

Continued un page 42



Hamtronics has the
moat com plete line
of modules for
making repeaters.
In addition to
exc iters, pa's, and
receivers, we offer the following cont rollers.

Pocket s ized, but lab quality! 3GHz
bandwidth. 1ppm accuracy. very affol"d.
able. NiCd battery, ac adapter/charger.
rugged black anodized alumil1Um case.
Telescoping whlp antenna and great
sensi~vlty allow measurements even trcm
a distance ,
Two models with prices from $149.
Both go up to 3 GHz; one goes down to 10
Hz with noise filters and other advanced
features. See our webs ite for details .

HANDY FREQUENCY COUNTERS

A mlcroprocessor-controlfed repeater with full
autopatch and many versatile dlmf remote con
trol features at less than you mightpay for a
bare bones repeater or controller alone!

There are more REP-200's on the air than any
other repeater in the world.

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

Ph : 585-392-9430; Emai l: sales@hamtronicscom

Digital Voice Recorder Opt ion. Allows message up
to 20 sec, to be remotely recorded off the air Play
back a l user request by DTMF command, or as a
periodic voice id, or both. Great for making club
announcements! , ,.., , only $100

REp·200C Economy Repeater. Real-voice 10 , no
dtmf or autopatch ,Kit on ly $795, w&t $1195

REP.2ooN Repeater. Without con troller so you can
use your own Kit only $695, w&t $995

• kit stifl only $1095
• facto'}' assembled still only $1295
51).54, 143--174, ;'13-;'3.>, 4;!0-475 MH<
( FCC Iype oec""," Ie<~ teN"'" in 150 & 4SO IdI1z Dends-l

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

CW\[).2 . Eprom-controlled 10 ·er......only $54Iklt, $79 wit

OVR_1. Record your own voice up to 20 sec. For voice
id or playin9 dub announcements $59/kll, $99 wit

COR-4. Complete COR and CWID all on one board. 10
in eprom, Low power CMOS .. __ .....only $99I1<.1t, $149 wit

COR-6. COR with recorded-voice id. Low power CMOS.
no.....volatile memory..." ........ kit only $99, wit only $1. 9

COR-5. Microprocessor COIltfolier with autopatch,
reverse ap. telephone remote control , ~1s of DTMF
control functions. all Of! one board , as used In REP-200
Repeater ,........ . $379 wit

AP·3. Repealer autopatch, reverse autopalch , phone Hne
remote control. Use with TO-2. .. kit $89

TD-2. Four-di9lt OTMF cecooerzcomrcaer. Five latching
on-off functions, toll call restrtcior kit $79, wit $129

$109
$189

•-
No need to spend thousands
on new t ransceivers for each
b and!
o Convert vhf and uhf s ignals

to & from 10M.
o Receiving converters ava ilablE

for various segments of 2M and 432 MHz bands,
o Revg ConY Kits from $49, wired/tested unrts only $99

R304 Synthesized UHF Receiver :
various bands 400-470MHz.
• Kit 44Q.-450 only (incl TCXO) . ,.. $179
• Wiredltested $209

FM EXCITERS:
2W continuous duty
oufput

T301 Synthes ized
V HF Exc iter:
for various bands
139-174 MHz, 216-226
MHz. Dip switch freq
setting, TCXO freq
stability.
• Kit 2M only (TCXO option $40) ..
• Wiredltested, inel TCXO......

T304 Synthesized UHF Exciter:
for various bands 400-470 MHz,

• Kit (440-450 hamband only) inelTCXO $149
• W iredltesled .., $189

CRYSTAL CO NTROLLED:
• TA51 : for 8M, 2M, 220 MHz k it $99, wit $169
• TA451: for 420-475 MHz, ki tS99,wl t $169
• TA 901: for 902-928 MHz, (0 ,5W oul) ...,.... wIt $169

• Transmitting converters for 2M.
o Kits ooly $89, • Power ampl ifiers up to SOW,

VHF & UHF POWER AMPLIFIERS:
Output levels from 10W to 1QOW Starting at $99

Access all your favorite
repeatersl
o EnCodes all standard subaud
ible tones with crystal accuracy
and DIP switeil tone selection.

o Decoder can be used to mute receive audio and is
optimized for installation in repeaters to provide closed
access . High pass filtEll' gets rid of annoying revr buzz.

• TD-5 CTCSS EncoderlOecodEll' Kit , $39
• T[).5 CTCSS EncoderlDecoder Wire<lltested " $59

CRYSTA L CONTROLLED:
• R100 for 46-54, 72-76, 140-175, or 216-225 MHz.

. kit $129, wIt $189
• R451 for 420-4 75 MHz. , kit $129, wIt $189
• R901 for 902-928MHz kit $159, wft $219

Ve'}' sensiti ve,
0,2/JV.
Superb selectivity,
> 100 dB down at ±12 kHz,
best available anywhere,
f1ulfer·proof squelch,

R301 Synthesized
VHF Receiver:
various bards 139
174MHz, 216-226 MHz.
Dip switch freq . setting
TCXO freq stability,
• Kit 2m only (TCXO opbon $40) , only $139
o Wiredltesled (ird TCXO) . $209

FM RECEIVERS:

LNK·( )
PREAMP
ONLY $S91w&t
Low noise preamp in
alum case wi BNC jacks .

-

A sensitive and selective profes
sional grade rece iver to monitor
crit ical NOAA weather broad.
casts. Good reception even at
distances of 70 miles or more with
suitable anterma. No comparison
with ordinary consumer radios!

Automatic mode provides storm watch, alerting you by
unmuting receiver and providing an output to trip remote
equipment when an alert tone is broadcast. C~tal

controlled for accuracy; all 7 channels (162.40 to 162.55).

• RWX Revrkit. PCB only " , $79
• RWX Rcvr kit with cab inet, spkr, & ac adapter $109
• RWX Rcvr wit in cabinet with spkr & adapter $1.9

Join the fun. Gel s triking
Images directly from the weather
Ulellile,,1

A YefY sensitive wideband 1m
receiver optimized for NOAA APT I"'-"_-':::"":-J
& Russian Meteor weather fax on
the 137MHz band

Covers ailS satellite channels, Scanner circuit & recorder
control allow you to allloma~cally captvre signals as SatEO"
lites pass overhead, even while away from home.
• R139 Receiver Kit less case. . " $169
oR139 Receiver Kit with case and ac power adapter. $189
o R139 Receiver wit in case with ac power adapter $239
o Turnstile AntelYla " .......... . $135

• AM receiver for ttle
118-137 MHz aircraft oanc.
• AIiOWli pilot control of
runway lighting.
• ELT monitor to detect and

locale downed aircraft.
• Used at small airports
across the country.

• Dip switch frequency selection
• Superior sensitivity and selectivity.
R121 Receiver module wiredltested ..$209
R121 Rece iver in cabinet (s.... _t>aM) . ...,$299

LNP·( ) PRESELECTOR ONLY $491w&t

• Eliminate rntermcct
• Sharp 3-section filter
• Low noise preamp
• Available for bands from

137 to 170 MHz.

!'I'P.

LNY-( ) ECONOMY
PREAMP
ONLY S29fw&t
• Miniature MOSFET Preamp.
• Low noise figure ,
• Available for various bands from 28 to 450 MHz.

Getllme & frequency cheeks
w ithout buying mult lband hf
revr. Hear sorer activity reports
affecting radio propagation,
Very sensitive and selective
crystal controlled supe.-het.
dedicated to listening to WWV on
10 MHz, Performanee rivais the most expensive revrs.

• RWWV Rcvr M , PCB only, , $69
• RWWV Rcvr kit with cabt. spkr. & ac adapter $109
• RWWV Rcvr wit in cabt with spkr & adapte r ., $149



Edward Oros AC3L
2629 Sapling Dr.
Allison Park PA 15101

Build Your DREAM Antenna
As in "Dual-suspension. Removable. Easy-to-build. Amateur-radio. Multiple-band.

IO-meter mobile antenna system.

Take a couple of h ours, mix In a little crea tivity, and you can change that boring
comm ute to work every day in to hours of glowing reports and solid con tacts.

T
his article describes an effec
tive, effici en t, broadband, 10
meter OX mobile antenna.

Now, don 't let poor past experie nces
with mobile signals pur you off 
you' ll he surprised at the di fference a
full-s ize quarter wave antenna makes,
especially if you 're used to dea ling
with magnetic-mount antennas. The
best mobile signal reports I' ve ever re
ce ived were from I02-inch stee l whips
that were cut down to the IOeneter
band.

Let's quickly review some of the
prob lems with using a short an tenna.
You already know they' re inefficient
because of their size and use of coils,
not to mention the narrow SWR band
widths. And hey, get just a litt le hit of
dirt or grit under the magnet and you
get this interesting circle of annoying
scratch mark s right on the top o f your
car. On the other hand, quarter wave
antennas are efficient and broadbanded,
and thi s design docs not cause any
damage to the car! Plus, since wc' u be
using a standard antenna mount, if you
ever get tired of 10 meters (can' t hap
pen, by the way!), you can just swap
the whip for one of the many other
an tennas on the market.
10 73 Amateur Radio Today' March 2003

Fig, I, Dual suspension.

String

Antenna lowered
position with excess
string tied under the
roof racksI

Roof racks



Even with all these reasons to do this project, that doesn't
mean there aren 't any drawbacks to having an 8-foot monster
antenna tacked onto the back of your vehicle. One problem
to watch out for is the low-hanging trees in the neighborhood.
I' ve whacked many a branch, so be on the lookout. And what
about the fast food drive-through or even garages? Height
limits arc a problem there as well. Don' t worry. My patented
(yeah, right) design will solve these problems for you. To
see how, le t's start by taki ng a look a t the promise of the
article title .

Dual-suspension (Fig. 1)

Okay, so the dua l suspe ns ion is just two pieces of
string, bu t thi s very simple system is ex tre me ly effective.
It' s great for ti mes when you arc entering places wi th low
overhead cl eara nces . It so lves these prob lems by allow
ing you to bend the top of the whi p down to the roo f of
the car. If you are lucky eno ugh to have a roof rack avail
able (F ig. 1) , one end can be tied near the top of dte an
tenna with the other ti ed off to the roof rack nearest the
front of the vehicle. Plus, if the roo f rack is adjustable
(with the abi lity to slide back and forth), there will pro b
ably be some sort o f latch that opens . Ju st open the latch,
pull the top string and antenna down toward the car, and
wrap th e ex cess line under it. And whe n yo u are ready to
put it back up , all you have [ 0 do is just re lease the latc h.
If there is jus t no place to tie the top part do wn, you
might want to try another setup I' ve used (P hoto A) [0 a t
least control the sway of the antenna.

Photo A. Stabilizer tic-up.

Removable
Am ateur-radio

My goal was to put together an antenna system that does
no damage to the vehicle at all. That way, when it comes
time to buy a new vehicle , you don 't have to j ust leave the
mount on the old car and buy all new parts for your next car.
It's non-invasive since no dri lling (at least externally visible
drilling) is needed . T hat way you don' t have to worry about
any loss in the price of the car. Even the cable and ground
wires can be removed easily.

Well ... No dahl ! Or, should that be "No dit"?

Multiple-ba nd

This one may surprise you. A qu arter wave antenna is
very broadbanded . In fact, after you get the entire system
working perfectly on 10 meters, switch down to the 12-meter
band and try a signal there. You can do this either through a

Photo B. 1/4" tubing supporting Th e mirror moum.
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Easy-to-build

Besides the antenna whip and coax, there is only one
other key component to this sys tem. T hat is the antenna
mount itsel f. It 's actually a mi rror mount (sec the parts
list ), and it in stall s on the end of the 1/4" tubing (P hot o
B) that is used as the mounti ng support. A lthough it' s
easy to build (it genera lly just ta kes a few If-bo lts and
clamps) , remember that I mentioned you 'll need a litt le
creativi ty? I wish I could j us t gi ve one method of con
necting up the antenna that wou ld work for all cases, but
if you take a quick look unde rneath various vehicles ,
yo u']] see that each is different and you' ll need to come
up with some possibi lities for your particular ins tance .
See the section on putti ng it a ll together late r in the ar
ticle for information and some ideas to get you started on
thi s .



Fig. 1. Bolt and clamp assembly.

Photo C. Slip the cable into the trunk
through the wafer seal if there are /10 water
holes that vall call use.
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up above where the tubing will be po
sit ioned or perhaps even horizontal to
the tubi ng. Another option is to look
for an y ex isting bolts in the frame that
ma y be extending out enough to be
useful. If you find one long enough
you can just lay the V-bolt over it and
use that as the support. The best thing
to do though is to draw a quick picture
of what you see under the re and then
take a trip to the hardware stores, auto
parts stores, and even plumbing supply
stores to come up with some ideas .
Some things that might work for you are
toggle bolts, turnbuckles, and Milford
hangers.

I did come up with a way (Fig. 2) of
combining a few If-bolt and clamp
parts toge ther that you' Il likcly be able
to use one way or an other, so I' ll take
the time to describe it here .

In my case, my van hap pened to be a
1993 voyager. It had a vertical plate
with some holes already drilled through
it. Actua lly, one hole is all you need,
that is, if it is ncar the bottom of the
plate . This is because you can use the
free space below the plate to act as the
second hole . You 'll end up running one
of the V-bol t rods through the ex isting
hole and the other bolt will hang be low
the plate.

You' re going to need 3 se ts of the V 
bolts with clamps to do this, plus one
extra se t of nuts. S tart with one of the
Ucbolts an d screw on the two nuts.
Take them all the way to the end of the
threads nearest the V. This wi ll pro
vide a stopping point for the I st clamp.
Nex t, place the I st damp on with the
" teeth" end going in first. It will stop at
the nuts you've just pu t on. This makes
the flat end av ai lable as a stopping
point against the metal p late. Run the
V-bo lt though the hole (s) in the plate
of the vehic le and the whole thing will
stop against the plate .

Next, we need anothe r clamp to
brace against the other side of the car's
plate . Pu sh it on with the Ilat side first
this time , to butt up against the plate .
Now screw on another set of nuts and
tighten them so the whole thing
doesn' t move at all. We ' re a lmost done
now.

Next, pu t on a third clamp and slide
it in toward the last one . This time
"teeth" fi rst. Thi s provides us with a

Existing vehicle 's
vertical plate

TUbing for the mirror
mount inserts here.

power. Sure it's reduced power, but
hey, QRP can be a lot of fun . Plus,
the band isn' t crowded so it doesn' t
take much to gel a signal through.
The antenna is pretty efficient at
least down to 12 mete rs . Beyond
that, you' ll spend a lot of time yell
ing and screaming before making any
contacts.

Putting it all together

Start the whole process by crawling
under the hack of the vehic le to decide
on a mounting design to connect the
two feet or so of the 1/4" tubing to the
underside of the car. The length of the
tu bing wi ll depend on just how far
back under the car you need to go in
order to find a place to attach it. Trying
to figu re out how to mount the tubing
is go ing to be the hardest part of this
project. You ' ll need to find at least two
support spots . One will jus t support
the weight of the mount and antenna;
the second keeps the whole thing from
swaying hack and forth . Search for
holes under the car that can be used as
an attachment point for the V-bolts.
Look for potential spots in the frame

IU-Bolt Nut I

D

U-Bolt
Clamps

mobile antenna matcher or do what I
do and j ust run it direct. If your radio
has buill in SWR protection. it will cut
back the power 10 a sa fe level and
you' ll end lip funning 12 meters at low



Continued on page 56

IC-746 Pro t/ 160 to 2 Meters! .

The 1e-746 Pro covers 160-10 meters plus
6 and 2 meters with 100 watts OIl all bands.
Can or visit our website for further details and
pricing on this and other leOM radios.

Universal Radio
6830 Americana Pkwy.
Reynoldsburg, OH 43068
e Oroe-s: 800431-3939
• Info: 614866-4267
www.uniYerYkadio.com

The impressive IC-756 Proll covers HF plus
6 meters. The high resolution 5 inch TFT color
display provides more operating information
than ever, including a spectrum scope. The
32 bit floating point DSP provides crisp, clear
reception with 41 buill-in fitters. The "Pre 11- is
the choice for serious Dxers and contesters,

whip and cut down from there . Before
you start cutting anything off of the
whip, check the SWR as is. Depending
on the type of vehicle (van , car, truck,
etc .) and how close the antenna is to it,
as well as how much o f the antenna
runs along side the vehicle , [he length
for a good match will vary. If you do
need to shorten the an tenna, only snip
off 1/8"- 1/4" pieces at a time. Decide
ahead of time which portion of the
band you' Il be spending most of your
time and go for the I : I match there.
Note: Most of the voice SSB activity
exists from 28.3-28.5 MH z.

If you plan to bring the rig into the
house nightly. you should take care to
insta ll easy disconnect connectors of
so me sort. I won't go into a ll of the
possibilities here, but I ended up using
banana plug binding posts and that
worked nicely. If you plan on j us t
runn ing QRP you can ge t away with
run ning di rect to a cigarette lighte r

I typically start with the full 102"

WR

Routi ng the cables
and ground wires

Notice that I 've listed RG-58 (the
thin stuff) as the coax to use. We need
to be able to route the cable fro m the
outside of the car to the inside of the
trunk area. First check to sec if you
have any rubber water plugs in the
trunk that will give you access from
below the trunk to the inside. If so, this
hole must be at least big enough to
pass the diameter of the cable through
or be tter ye t, the diameter of the PL
259 connector. If the size isn't big
enough or if there are no water plugs
there. you'll need to cut off the con
nector from one of the ends of the
cable. With no hole available what
we're goi ng to have to do is to sneak
the cable in through the wa ter sea l that
runs along the lip of the trunk <111010 C).
I've usually seen thi s sea l with holes
predrilled on one side of the seal. By
putting one on the opposite side too,
you can slip the RG-58 and even a
ground wire though the sea l.

Start by connecting the PL-259 end
of the cable to the mirror mount con- f--- - - - - - - - - - - - - 
nector and run the cable up and under
he bumper or other path that works for

your car. Open the trunk and route the
cable up and through the water scal
holes. Once through, you can use those
handy dandy quick connect crimp
tyle connectors to easily attach the

male connector to thc end of the cable
which is going to the radio . Attach a
ground wire around the antenna mount
ubing and secure it via hose clamps.

Run that wire up along the coax and
hrough the same hole. or another, if
he size is a problem. Connect the

other end of the wire to any convenient
ground screw you can find.

This is one of the two grounds you' ll
want to have in the system. (Note: I've
ound that some ground spots are be t
er than others. so you migh t want to
heck with an ohmmeter to see that
ou've got a good short to the main

body of the car.) The second conncc
on should be a ground wire from the

radio to a ground screw ncar the radio
t the fron t of the car.

hbespace now tween I c two sets of
tee th to grab the antenna mount tubing.
Don' t press it all the way in, because
you' ll do that once the tubin g is ready
to be connected up. Again put on two
nuts. This will hold the outside clamp
in place against the tubing when you
are ready to attach it. And last, put on a
final set of nuts. This last set will help
keep the outside two from unscrewing
over time due to the vibrations of the
car.

Okay, now take the remaining u-
holts in to your back yard . Drive a peg
into the ground and start practicing
horseshoe throwing - because they
are of no use to the rest of this project !

Once you've go t a mounting system
plan ready, the hard part is out of the
way. Before you ac tually mount the
tubing to the vehicle, first take the tub-
mg, and attach the mirror mount
(P hoto 8 ). That way you can gauge
when there will be enough room for
the antenna to clear the back of the car.
At this time you can also ge t the whole
thing aligned correctly too, so the an-
tenna is goi ng to be vertical and not ofT
on some angle. Be sure to place some
lube pipe insulation around 'he an-
tenna mount tubing to keep it from I

rubbing up against the botto m of the
bumper. We don 't want to do any dam-
age there eithe r. Besides, I think II

looks cool. Tighten everything up and
then screw in the I02-inch whip. Now s
you're ready to run the cable.

Part Description I

STeel whip 102 1rdl, Radio SIladr. 1121-903

U-tdl WIth darT'4' 3 Ot "setlI, RS 11'15-826
I

I I
I

RG-58 cab1e 50 ohm. 20 ft.

I
Mormr and h'OO'9' RS 1121·937

""" """""
I 1'" inch tubng

2 10 3 ll.. lor \Me in II'llUtCIng
!he mnor mount

~

""""- .. ll.. enough lD lind so "'able
........-,., points I

To anacto !he Vound won lD
C- ..... 1,.. inch!ubO'lg Y

I Tube pipe ....4.... ' -
.",..,...

Ii

--- 12 V power PdapW. 10 A.. RS a- 11210-1521

Banana jao:*. boo llloI "iI S
p:l$I!IaM _ '"'.....

RS 11'274·718 . 11'27....716

Table I, Parts list.
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Jack A. Smith K8Z0A
Telecommunications Consulting
7236 Clifton Rd.
Clifton VA 20124
[Jack.Smith@cox.netj

All Keyed Up
Over this neat proj ect.

Hand-sene Morse is enjoying a rcnaissancc. A variety of straight key s are availahle for
,purchase by Morse aficionados, including some that tip th e price scale near S200.
Alth ough my surplus ] 38 is still fun ctional 40 plus ycars after I bought i t, I decided 10
design and build my own straigh t key.

I
used a mi lling mach ine. lathe. and

meta l-cutting handsaw 10 make my
key. With a hit of redesign and a lot

more work. you could build a similar
desi gn using on ly a drill press and
norma l hand too ls .

A note on materials

I' ve made aluminum. brass. and stain
less stee l vers ions of my design. Alu
minum and brass arc much easier to
work than stainless stee l and should be
used if you only have simple tools .
Brass has a nice color. polishes up eas
i ly. and is the tradi tional construc tion
material for "brass pounding: " It can
he lacquered to retain its sheen. If you
usc stainless steel . I suggest drilling all
tapped holes one or two drill sizes
larger than normally recommended .
There isn't much mechanical stress in
the key, and oversized holes will reduce
the risk of tap breakage in stainless stee l
without impairi ng performance.

Hearing block

I made the bearing block (F ig. 1)

from a I" length of I" square bar
stock. In my design. the armature is re
strained from side-to-side movement
only hy the clearance in the hearing
14 73 Amateur Radio toaev » March 2003

block slot. Mill the slot for the arma
Lure. making it slightly oversize so as
to pe rmit the armature free rotation.
but without excessive side-to-side
play. I found about 0.005" of excess
width worked well . If the SIOL is too
wide you may usc shim washers to
control excess side play. If yo u don ' t
have a milli ng machine , it should be
possible to make the bearing block hy
drilling and filing. In this case, alumi
num or brass is a much more practical
ma teria l than stainless stee l.

The armature rota tes in Oili te'" bear
ings. (Oifitc is a porous bronze material.
with oil trapped in iLS intcrstices.) The
beari ngs are a press fit into the hearing
block. Oi fitc bearings arc nut strictly
necessary, and a plain bronze hearing
would likely work. An even simpler de
sign would om it press-in beari ngs and
instead usc the hearing block itse lf.

For the hearings to fit, the 0.375"
mounting holes should be drilled slightly
undersize using a "U" drill and reamed
to fina l size with a 0 .375" reamer.
Press or drive the hearings in place .

T he bearings and their mounting
holes must he accurate ly aligned, or
else the armature may hind. Drill and
ream in one pas:; from one side, ra ther
than separately from each side.

I made the inner diameter of the
Oilite heari ng slightly oversize with a
0.252" reamer to case the lit with the
0.250" a xle shaft. (Passi ng a dri ll or
reamer through an Oili rc heari ng closes
up the pores and may tea r the hearing
surface. This wou ld he inadvisable if
the hearing were to he used at high
speed, but is acceptable for a hand
key.) I reamed to 0.252" a fter pressing
the hea rings into the bear ing holder.
taking care to align the reamer to the
bearing hole. Alternatively, the axle shaft
could he reduced a couple thousandths
of an inch in diameter with sandpaper
and the O ilitc heari ngs kept as-is.

Armature

The armature (F ig. 2) is made from a
4- 1/2" length or 1/2" x 1/:2 " bar stock. I
mi lled the knob end of the arma ture to
1/4" to give me a better grip on the
knob. but this is a persona l preference
item. If a mill ing machine isn 't avai l
able. the thickness reduction could he
accomplished wi th a hacksaw. or a file ,

It's importa nt that the axle shaft hole
is made at right ang les to the armature
as accurately as possible. as any angu 
lar error may cause the armature to
hind in the bearing block slot.
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Base plate

The base plate (F iR_3 ) is made from
a 5- 114" length of 3" x 112" cold rolled
steel bar stock. I like a heavy base , and f-- - - --- - - ------- - - - - ---- - ---- -
hi h ' J hi k f I

I d rilled the a xle sha ft ho le with a
1/4" dri ll and reamed with a 0.252"
reamer. If you instead decide to reduce
the axle shaft to a couple tho usand ths
below 0.250" , the 0.252" ream isn ' t
necessary.

My design uses an upper spring ad
justment washer with a huh that whe n
fully retracted fi ts into a pocket milled
into the armature. I used a 3/8" end
mi ll to produce a flat-ho ttomed pocket.

The spacing adjustment screw can
work loose as the key is used, so I
added a 6-32 locking screw at the end
of the armature.

, IS su stanna <>C ' 0 stcc meets
my desires. attach the bearing block be acc urately IIO1y, Description

The hearing block and the ground loca ted so that the armature is ce ntered

I I xl xl l11. ma!ertal for bearing t*lck.,
connecuon po st are mou nted ' 0 the a nd para llel wi th the long axis of the brassiaiurmun/S!all'i(!SS Sleel

base plate with 6-32 screws. J used base plate . I 11201/2)<415 ,n armalUro.,
socke t head ca p scre ws. and used a 1 didn 't want the spac ing adjustment brassialumir'Ulllslainloss Sleel

countcrbore to recess the heads of scre w to contact the hase plate, as it I 2
Oilile brOf\Ze beanngs, 318 in . OD 0.25 in. 10 _

the SHeS screws to be fl ush with the would. over time . chip away the paint.
0,25 in,

bottom of the base plate . A lternative ly, To give the adj ustment sc re w a safe , baseplate. 1I2X3xS-114 In. cold rOiled Sleel

6-32 fla t head screws could he used contac t point. I d rilled and tapped the
2

31e .n cern. x 1 in. Ioog dnll rod 10' ConnectIOn

and flush countersunk . base plate for a 1/4-20 thread and "".,
It's important that the screw holes that screwed in a 1/4-20 x 1/2" stainless steel 3

1/2 in , 00 x 1/8 In thick [)(llrin washer,

Iclearance~e lor &32 screw

1/2 in. 00 x 1/8 in thick Deltin washer. 025 in.,
clearance hole, # 36 Dri l l s 6·32

... 0,50 '-i tap . 2 pies , 0.250 in. diam. • 1 in long drill rod lor axle

,
6·32 he. key head set screw x 3Ia In . long, cone

: ... ,-,- .. ~"
, - polnt. stainless seer, ..,

-U ' Drill s 0.375

I 1/4·20 x 1· 112 in. stainless sreer boll, CVI downI Ream preferred W illII'! 01 llot 10 PfOville
,

0.75 I Iclearance. but not sloppy
lor fixed ccraect

I

• i '"
fti lo armature

I , 114·20 x 112 in. stainless steel boll. 100 II_ad

- - - - -. ..... . , - - - space co-sect SUI1ace. .~.
• ,

I
:"' - 1.00 I a 6-3203la in. he. key set sc",ws

0 125

I I a 6,320112111, socket head cap SI:~

• - ' 00 • I- 0 .375 • &320112 in , SOCo<eI head cap SCfew$

0.5<>< • • 6·32 he _ key set screw x 311I '" long bIacl< ox>Oll I, ,
• 0.248 • f- -. ,~ .--

-8-- - - ".
I t

6-32 he . key set SC'f!W x 1/4 in. long black OXIde I-,- - - "".-1.00 -
•- - - - -- I t lowe! spmg s..qXlIl lmm 112 111. SlHII rod0625 • , Jjl-- > - - 0 ,375

~• • ! .- ; I 1 upper 5POO9~ In:.m 31" on. Slael rod

I , spmg. 12T 0.021 on. . ", 1 111 long 0.2'6 on. lD,

I , knob. plastic or ce<amIC~ p!Jl

Bea ring Bloc k
Ma t'l: 1·x1 -x1- Bra s s , o r I • felt or p1as:oc leet, seI·adr'eSiI'e I

All d imensions in inche s Aluminum o r Stainless S te e l I , &320318 in. sccee: head cap screws

Fig. 1. Bearing block. Table 1. Pan s list.
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Phu A. Completed key. Photo B. Milling the bearing block.

bolt. positioned so that the adjustment
scre w strikes the bo lt head . To dress up
the striking po int. I surfaced the he x
holt head and turned the head round.
The appearance is of a smooth cyl in
drical p in . The round-headed holt can
be turned in linger tight a nd then final
tightened with padded jaws pl iers .

I also wanted the bottom of the spring
to not contact the painted base plate. I
mil led a 112" diameter pocket 1/ 16" deep
to hold the lower spring retainer.

The hot side co nnection post and the
fi xed co ntact must be insulated from
the base plate . I made insulating wash
ers from a 1/2" diameter Delrin rod .
Nylon or other sim ilar plast ics would
work as wel l. T he base plate has Fl at
bottomed poc kets to accommodate the
washers. The poc kets arc mi lled 1/4"
deep to permit the screw heads to he
flu sh with the bottom o f the base plate .

In addition. I milled a 1/4" wide slot
between the hot side co nnection post
and the fi xed contact to contain a con
necting w ire. I insulated the lugs with
heat shrink tubing to prevent shorting
agai nst the base plate .

~tiscellaneous parts and assembly

Fig. 4 details the remaining custom
parts required for the key. The dra w
ings are se lf-e xplanatory. Since many
of these parts are visible. try for good
quality workmanship - chamfer edges
and polish out any nicks or scratches.
When drilling and taping the connection

posts, so ft jaws on the lathe may reduce
mamng.

I use a standard drawer pull. availab le
at any hardware store , for a knob. I' ve

used both plast ic and ceramic pulls. If
you use a ceramic pull you may find it

necessary to go to a heavier sp ring [ 0

offset irs increased weight.
I found a suitable spring at the hard

ware store. It is wound frum 0.02 1" d i
ameter wire. 12 turns/inch. with an inner
diameter of 0 .26 inches. Tbc spring was
two inches long. and I cut it in half for
my key. Spring tension is a personal
preference. and I like a small spacing.
soft ten"ion key.Agoodhardware store \\; 11
have a selection of springs. so experiment
until you find one to your liking.

T he armature contact is a 6·32 x 3/8"
stain less stee l cone tip set scre w. ad
j usted to have the cone part of the tip
pro trude below the bottom of the ar
mature . T his resu lts in a stuin less
steel-to-stain less-stee l contact. which
has proven satisfactory. If you can' t
fi nd the co ne tip set screw. you can
grind the tip o f a sta ndard stainless
s teel se t screw into a c one shape. To

Plio C Ream the 0.375" hole for the bearings.

16 73 Amateur Radio Today . March 2003

Photo D. Milling the reduced pan of the armature.



•,OSO .1 __
, 025• • ,,

-' - ' - " .~ - - --- -+-
r-~-1.75---~

/

-,
0250 I-.-,--
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r-r-r 6-32 threaded

/

,
~' ~- 0.315

- # 36 Dril l & 6·32 ta p
5 pies # 27 Onll &8-32 tap

1 pie
Section A-A

,
,

on ho w close to the bottom you
were able to b lind tap th e ho les in
the connec tio n po sts and beari ng
bloc k, it ma y he ne cessary to gr ind
a litt le bit off th e 6~ 32 x 112"
mounti ng sc rews .

•
I,
I• ,

I
•

• ... 0 250

I • 0.25•

1 125
,
•

--2.125

3250

"'-- - - -=--

•,a OM)

I

0 0 .252
025 doll

0.252 ream

•
0.50 - ,

025_l_ .- _

.. 0.375 ... 375 O,a pocket
0 25 deep

Finis hing

Armature - Mat'I 1/2" x 1/2 x 4-1/2"Brass ,
or Aluminum or Stainless Steel Bar Stock.

the axle shaft to the armature. A 6-32 x
3/8" set screw locks the spacing adjust
ment screw in place. Again, I used black
oxide set screws, but stainless steel
would provide a diffe ren t appearance.

The connec tion pos ts and the bear
ing block are held in p lace hy 6-32 x
1/2" SHe S. I used 8~32 set screws in
the top of the connection posts, but you
may prefer 8-32 thumb Sl.TeWS. Dependi ng

•

Fig. 2. Armature.

retain the set screw contact in the ar
mature, I used Locktite 222 small
thread locking compound. Fingernail
polish would likely work just as well.

The spring tension retaining screw
and the spacing adju stment screw are
6-32 x I" SHeS screws. I used black
oxide screws to provide color contrast ,
but you may prefer stainless stee l.

Use a 6-32 x 1/4" set screw to hold

' '''
I

• I A fter m ak ing the parts , asse mb le
the key and verify th e fi t. In pa r
tic ul ar, check the arma ture for free
movemen t, hu t w itho ut excess ive
s ide pl ay.

When you are satisfied, disassemble
and prepare the key for painting and
polishing.

After dcgrcasing the parts, I sanded
the base plate with a medi um-grit em
ery paper and {hen painted it with a
bare metal primer coat, followed with
a finish coat or Kry lon "Black
Wrinkle." I like a wrinkle finish be
cause it covers up mi no r blemishes in
the base plate that might not have been
removed with the sand ing. Insta ll

Photo E. Drilling the armature.
Photo f : Using a hand tapping nil/chine to tap the threaded holes
in the armature.
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• ~3_750

•
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••
0053
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.. 0.500 ..
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Section A-A

Fig. 3. Base plate.

Say You Saw it In 73!

se lf-adhesive felt or rubber pads at the
four corne rs of the base plate to stop
the key from sli ding or marnng your
desk.

I fini shed the arrnaturc and bearing
block with fine-grit emery paper, fol 
lowed by an automobile "scratch and
swirl remo ver." Th is produced a

The Gordon West
Study Guides

Examination Test
Questions & Answers

for Genera l C lass and Extra Class
with explanations or the answers

Ph oto G. .'!-Iark ing the base plate using a height gauge.

General Class
S12.95

Plus $3.50 S&H

Extra Class
S14.95

Plus $3.50 S& H

Omega Sales
P.O. Box 376

Jaffrey, NH 03452
800-467-7237•
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Bearing - Qt'y 2
Mal'!: Oilite Bronze

tn1 Drill & 8-32

liop 112" deep

0//27 d'i ll

00.50

Insulating Washer
Qty: 3 wI lD = 6-32 clearance

Matl: Delrin or similar
0 .125" thick. Turn from 1/2" ora

rod
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025'd~
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0.25

Fixed Contact
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Connection Posts Qty: 2
Mat'l: 3/8" dia drill rod

Tllrough hole
1140 d,iU

Axle Shaft my 1
Matt- 0 .250 Drill Rod

Mill fla t for setscrew centered
horizontally Chamfer ends

Spacing Striking Surface Oty: 1
1/4-20 x 1/2" Sta inless Steel bolt ,

turn head round and surface head

.. 050 ..

Upper Spring Adjustment QIy: 1
Turn from 3/4" dia brass or

stee l rod

Insulating Bushing for Lower
Contact Oty: 1

turn from 1/2" uta Delrin rod or
similar

~O" " 'i
'0::J); 0'0 25 : :, :

• • •, 0375

0 .25 .. ..

•
0375

•

Lower Spri ng Retainer Oty: 1
turn from 1/2" brass or steel

rod
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Call Today
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ARRL
TRA,,'SEI ,
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AND l\IORE!

217-352-1725

Reprints
of

7.1 MaKazillf' articles
On I)' $3.00 Each !
Call 8(XI-27.t-737)

"Our name says it all!"

• Keepi ng the FUN in Ham Radio
is what we're all about! Since 1980:

• G rea t prices & customer care on
today's major brands, including:

\IFJ
QRZ

,ORVOS WEST
PROCO.\ I !\-I

, CALLIIOO K
IR OS HORSE
LDG ELECT.

Amateur P.O. & . 7333. Champai~n. II 61H26

A
. wv. .....a"'atcuracecs....r ics.com

ccessones kr4s @msn .com
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can treat the armature and bea ring r ----------------
block wit h clear lac quer if yo u

nice luster when app lied to brass
and aluminum. After polishing, you

Fig. 4" Miscellaneous parts.

Photo H. Use II plastic bushing to prevent marking the connection posts while drilling

and rapping.



Photo 1. The knoh is (/ drawer pufl. The upper contact is a cone-pointed set screw.

Photo J. The space adjusting screw is locked in ptace with a set screw.

wis h to preserve the co lor in brass
or a lumi nu m.

After painting the base plate, go
back in with the counterbore too l and
remove any pain t that may have
found its way into the th ree 6-32
SHCS holes, as these screws must
make good electrica l contac t with
the base pla te .

Make a short connecting j umper be
tween the fixed contact and the hot
side connec tion post, using ring lugs
on both ends of the wire. Route the
wire through the milled slot.

Parts avai lability

Buying small quant ities of metal is
often difficult. I ordered the bar stock
and base p late stock from Online
Metal s, at Web site Ibttp :/lww w.on
linemetals.com/].

I ordered small hardware and plastic
stock from MSC Industrial Supply, at
Web site [hllp:llwww. mscd irecLcom/ ).

Nei ther company has a minim um
order quantity. fa

SAVE 47%!
on 12 months of 73

Only $24.97

Call 800-274-7373

73 Ad Sales
Ca ll

1-800-677-8838

Photo L Route the connecting wire through a milled channel.

•

Photo K. Oilite bearingsfit into the hearing block.
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Paul C. Florian KC5M FY
1300 N. Redbud Blvd. # 247
McKinney TX 75069-3355

Junkbox Telephone
Recording Adapter

Caught on tape.

Before using th is device, be s ure co check with your l ocal author ities co find o ur if it
is legal.

Fig. 1. Schematic ofa Telephone Recording Adapter:
73 Amateur Radio Today . March 2003 21

Circu it descript ion

The TRA is connected 10 the phone
line at J I . The "on-hook" voltage at J I
is -48Y. 0 2 through D5 form a fu ll
wave bridge rectifier. Positive 48 volts
is connected to D1 (a 24 V zcncr I.E
ode). When all the telephones on the
monitored li ne are "on-hook." the
voltage at the anode of 01 is 24 volts.
This turns on the LEO in the
optoisolator through current-limiting

-

resistor R I. When the LED in ISO I IS
on, it causes the transistor in ISOI to
tum on. When the transistor in ISO I is
on. Q I and Q2 are off.

However, if the line has a telephone
that is "off-hook," (he line voltage is
much less than 24 volts. Therefo re, the
LED in ISO I is off, causing the tran
sistor in the optoisolator to be high
impedance. R2 then pull s up the base
of Q I and Q2 . Q2 turns on D7 (the yel
low LED), denoting the "off-hook"

~7l: rf" 2Y.N 11 C2 O. 010 P2

C, ,~

' NolI4$ I11'+1'"
1111 PlIo; " \.:;

- " eoo ()twn 10 GlXl CI\nl

~~

0''''' 01 R1 R2 '" '" '" " '"
..._l.¢

escceo ~" 1;011 " 0 _
,~ .~

0 ' ".

'"R2 - =
".

_W>

"".;.J ;:J ' *~ 0'..~ s, + 10"'_

o, ~ ~
• :::r ....n

:Y.l2" pI.og b RaIOTE
~<>1.. sssr •

J2
~- 0 ,

,

J'

•

M
any times it may he neces
sary to record telephone
calls. The circuit in Fig:. 1

will allow the user to automatically
record incoming and outgoing calls.
In order to do this. the tape recorder
must have " REMOTE" and "MIC"
inputs. The Telephone Recording
Adapter (TRA) connects to the " RE
MOTE" of the tape recorder. Th is al
lows the adapter to start and stop the
recording process. The device also
connects to the "MIC" input of the re
corder. The telephone line is plugged
into the TRA and power is supplied to
the uni t from a wall transformer, If
there is no unused telephone jack to
connect to the TRA, a one-to-two
telephone jac k adapter is required.
This will allow the TRA and a tele
phone to he plugged into the same
telephone jack.

Once all of the connections arc
made. the tape recorder is put into
record mode. For an outgo ing call .
the TRA will begin recording the con
versation when any handset on the
monitored line is lifted. If there is an
incoming call the device wiII also
record the conversation once a handset
is lifted.
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Examine the cordless phone or modem
circuit board and remove these compo
nents (refer to F ig. 2 and Tab le I ).

If any of these parts cannot be lo
cated . they can be purchased new. A
salvaged optoisolator is most likely to

have a pinout shown in Fig. 2a or
F ig. 2b . An example of a 6(X) ohm to
600 ohm transformer is shown in F ig.
2e. The primary and secondary may he
center-tapped or the seconda ry wind
ings may have t ....'o 600 ohm windings.
Note that the impedance ofTI at audio
frequencies is 600 ohms. but the DC
resistance for a 600 ohm winding im
pedance is usua lly bet ween 75 and
200 ohms . The prim ary and second
ary windings may have the same im
pedance without hav ing the same DC
re sistance.

Once these wind ings have been de
termined, use a permanent marker to
label the location of the windings ter
minals on the transformer, K I is a 5 V
NO reed relav, To vcrifv the coil ter-. . . .
minals. use an ohmmeter to look for a
resistance of a few hundred ohms.
When the coil pins are determined. use
the ohmmeter to check contact resis
tance with 5 V applied to the relay coil.
T he contact resistance shouId he ap
proximate ly zero. When the coil volt
aile is removed. the contacts should be
open circuit. When connecting J I to the
Adapter. only the two center terminals
out of the six are used.

Assemble the ci rcuit on a piece of
perfboard using point-to-poi nt wiring.
A printed circ uit board is not give n

Construction

1'11010 A. Telephone Recording Adapter.

(Record) condition.
QI turns on KI
(which isconn..cered
[0 the tape recorder
'"Ra10TE" input).

Yben the tape recorder is in the
ECORD mode, the contact closure of

K I starts the recording process. The
00 ohm primary ofT I is connected to

the phone line through C I. The 600 ohm
econdary has its output clamped at

+700 mY by D9 and D ID to protect the
ccorder input during telephone rings .

This damped voltage is connec ted to
he tape recorder "MIC" input.

Because the ring voltage osci llates
be low 24 vo lts, the yellow LED will
l ash during telephone rings. Similarly,
Kl will open and dose its contac ts at
20 Hz during the ri ng. Depe nding 0 11

he tape recorder, this may cause cl icks
or tones to be recorded on the tape he
'ore the handset is lifted a ll an incom
ng phone call. V I (7805) pro vides 5V

to power the TRA from 9 VDC at 12.
In this design. a heat sink is not re

qu ired for V I. S I is used to turn the
recording adapte r on and off. OX. a
green L ED. glows to indicate power
to the device is on. Turning o ff S I
will di sable the recording func tion
when it is not needed (duri ng modem
communications . for example).

This design uses several components
which can be salvaged from a defunct
cordless phone or out-of-date modern
card. Some of the components that can
be salvaged are V I. C2.ISOt . rr , KI.
JI. and the 9 VDC wall transformer.

, =-0
- sec

Fig. 1. COIII/ IIJI/em pinouts.

\

r --
Source I RPort Description

I R' • 7k M. , /4W - I 6
I "' 101< 5' l1'W I
I A3. R4 220 0I'\m1 5' 1/4W - I s

I C, 470 nF 250V Salvlt9ell I
i r

I ca '"' -
I a t , Q2 2N39O<l - [

I ur UA7M5 Salvagec

I D' 1N52528

1N400 7 - I I0 2-05

00.09.010 lN4 , 4S -
D' Yellow LED

[

I DB Green LED -

I "'" OplOillOlalor SaPvaged I

600 OI'Im 10 600 otYn 1
n Salval/&d, lranslormer

! " SV SPST N O reed relay Sa'vaged !
I .n Telepl'\One J8CI'. ".- i
I " l /801rch J8C~ - I

I
R..,

" ."....".'" "''''-.274-269C

, R..,

'" , r1Hrlcn IIIug "''''' 21&286

S< SPST lOggie a....lCl'1 I
, WoO

9V 200 mA transformer -,., I,-
R..,

Pe<'boaId - """I ..".,..
HOOkuP 1IOi<e - -

Table J. Parts list.
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John Pivnichny N2DCH
3824 Pembrooke Ln.
Vestal NY 13850

Meter Made
Here ,. how to recycle those VU meters ill old stereos.

Meters from discarded stereos can be used in many ham radio projects. This article shows
holV to measure their cheracteristics and put them to use as ammeters and voltmeters.

A
typical stereo set. such as thc

Rea listic 13-1 198 originally
sold by Radi o Shack. will

have two VU mete rs on the front
pane l as s ho wn in Photo A . This
meter is 1.5 inchcs sq ua re ami it
has a whi te poi nter with a hluck
backg round .

Another stereo rescued from the

trash man, a Supcrscopc Imperia l
Model C·5()60. is shown in Photo 8.
This one had a bonanza of five
meters . T hcy are 1.9 inches squa re .
Two had a leve l sca le (VU) shown in
Pholo C and two had a watts scale.

The fifth meter has a tuning scale .
All fi ve have a black pointer wi th a
silve r background.

Radio ama teurs sho uld have no
d ifficu lty in loca ting an endle ss sup
ply of similar mete rs fro m di scarded
stereo sets . C heck out ne ighborh oods
whe re renters a rc frequen tly moving
in an d out, espec ia lly college stu
de nts . The meters arc easi ly re moved
from the se ts . T here may also be
other part s of usc to the radio ama
teur such as a power trans former.
heat sink, variable capacitor. switches,
potentiometer. etc .

~Iea'\uring the meter's characteristics

A meter can be characterized by the
current level required to drive it to a
full -scale readi ng and by its inte rna l
resistance . One way to measure these
characteristics is to set up a ci rcuit
shown in Fi~. 1. A L ' i- volt "0" ce ll
and 10k ohm potentiometer arc con
nectcd in series with the meter, Adj ust
the potentiome ter for a ful l-scale
read ing on the me ter as shown in
Photo D.

Now measure the vo ltage o f the
" 0" cell wi th a digital voltme ter, I

Plroto A. VU meterf rom Realistic J) ./J98. t 'noto B. Superscope Jmperial C-5060 AM/FM stereo.
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Photo C. IA'Tei meterfrom Superscope set, Photo IJ. Measuring meter characteristics.

SA O~

Fig. I . Circuit for measuring meter characteristics.

Table I. Meier characteruncs. Superscope
Imperial C-5060 AM/FM stereo.

Use as a voltmeter

For example, the Realistic meters
measured: Full-scale current = 277 JlA,
Internal resistance = 10 13 ohms. Table 1
gives the measurements for all fi ve of
the Supcrscope's meters. The average
is 258 IlA and 658 ohms.

A resistor placed in series with a
meter allows it to he used as a voltme
ter. The series resistor value IS given
by fonnula 3.

(2) Internal resistance = V........ / Full
scale current

Remove the potentiometer from the
circuit and measure its resistance with
the digital multimeter. Then, using for
mulas I and 2 below, calculate the
meter 's characteristics.

( I ) Full-scale CUTTC nt = (Vhow - V 10("",)
I R""

DesIred Current Res istance ('I) I
t rnA see I

" rnA 28 9 I
' 00 rnA 2.81 I
,.

"" I

meter with
unknown
charactertstics

meter when this
measurement is
taken. If there is,
then your digital
voltmeter is draw
ing too much
current and the
measurement wi ll
no t be accurate.
The pocket digi
tal multimcter has
a high enough in
put impedance so

lhcre is ahsolutcly no movement of the
needle pointer when this reading is taken.

Table 3. Sill/ lit resistor values.
Series Resistance (UI

100 K Ohm

~
-L

I

Meter Current (j.IA) Resistance
(~))

Levell 280 ' '9

LIlY" 2 "" 80'

Tuning 250 '"
WIlda 1 '" e-s

w.~, ,.. ,5<

U Volt
"0 " eel

Desired Full-Scale
Vol"

17.0k

20 712k

' 00
RIGHT WAY WRONG WAY

Table 2. Series resistors.

SHUNT
RESIST~

SHUNT
RESISTOR

1721 01<200

used the inexpensive Radio Shack
pocket digital muhimeter shown in
Photo D. Then measure the voltage
across the meter. There should be no
drop in the fu ll -scale reading on the
24 73 Amateur Radio Today • March 2003

METER

Fig. 2. Proper way 10 con nect meter ill pa rallel with a low-value shunt resistor:



SHUNT
RESISTOR

o
SERIES
RESISTOR METER

Fig. 3. Use of a standard value shunt re
sistor by adding a resistor ill series with
the meter.

UK

" ~,-

~
,~

,-

"
" " 1N5231

Fig. 4. Expanded scale voltmeter circuit. Photo E. /2 -voft adjustable power supply.

(3) R"'rie, = (Des ired full- scale vons /
Full-scale current) - Internal resistance

See Table 2. The closest I% resisto r
can he used, or two or more 5% resis
tors can he com bined in series or par
a llel to provide the necessary value .

Use as an ammete r

A resistor placed in parallel or shunt
wi th the me ter a llows it to be used to
measure current in milliamperes or
amperes, The req uired shunt value is
given by formu la 4, The val ues will be
in the low ohms range .

(4) R'h'lnl = Full-scale c urrent x Inter
nal resistance / (Desired current - Fu ll
scale curre nt)

Table 3 g ives some typical values for
the Realistic meter.

Two or more standard-value re sis
tors can be com bined in series or par
alle l to provide the se odd values . For
low values below one ohm. it is impor

tant to connect the meter across the

shunt properl y to mi nimize the effec t

o f resis tance in the connections. See
Fig. 2 for details.

The se lection o f low-va lue resis

to rs avai lab le to the ex perimente r is
very limited . If a parti c u lar lo w
va lue res istor is available, it may be

possible to use it in the c irc u it show n

in Fig. 3 . A resistor is placed in series
with the meter. The series resi stor is

calc u late d fr om fo rm ula 5.

(5) R'<'Iit'S = [(Rwunl x Desired curre nt) I
Full-scale c urrent] - R'hunl - lnterna l
resistance

Of co urse, if the calculated va lue

of R co mes o ut to be nega tive.ene,
wi th th is formu la , then the c irc u it of

Fig. 3 canno t be used with that sh un t
re si stor. A higher-value shun t re si s

tor m ust be se lec ted. No te that th e

circ ui t o f Fig. 3 w ill also ha ve a

large r (but s till sma ll) vo ltage d rop
ac ross the te rm ina ls than the di rect

shu nt circ uit o f Fig. 2.

Use of meter as a suppressed-zero
(expanded-scale) voltmeter

In some applications. such as the 1 2~

vo lt power supply described later in this
article, it is desirable to have an ex
panded vo ltage scale. A circuit devel
oped for the battery fuel gauge from
Electronics Now, April 1997, pages 58
59. 74 can be used. See Fig. 4.

A percentage of the incoming voltage,
set by R6, is compared to a fixed voltage
set by a zcncr diode D I . Only when the
voltage exceeds this value docs the
meter start to indica te. The left and right
ends of the meter scale can he set hy
adj ustment of R6 and R7 respectively.

Circuit boards for the fue l gauge. as
we ll as full kits, are sti ll availab le fro m
Unicorn Electronics at 1-1':00-221
9454 or [www.unicomclcx.com].

Variable power SUPI)ly using
recycled meters

You ca n use recycled me te rs to read

Continued un page 57

gA
kt.

12 K
'AA

Radio
Shack ~.~ 10W TIP42C
276-1661 •

~
,J ""'Z: 1.85W

J'-~ ?:J. • • LM
~I

• 0 317T FI'L» .c ~1N4001 3.3 K C-
33,000 uF •••

18 V. 50 v. 412' , A A A

8 A. •• '1 K

0 /
Une
117v.

/0

Fig. S. Adj ustable power supply circuit diagram.
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Klaus Spies WB9YBM
815 Woodland Heights Blvd.
Streamwood IL 60107

Autobiography of Everyham
Part 1

How many times do you see yourself ill this story?

Amateur radio has, for many decades, been one of the more undervalued contributions to
our comm unities. Having begun as a group of experimenters before the term "engineer"
was used for much more than the guy driving a locomotive, these early pioneers
helped develop radio com munication as we know it.

D
uring the evolution of radio.
these experimenters were
pushing the envelope with the

devel opment of new transmiss ion
modes. transmitters. and. well. basically
anything radio.

As technology progressed. it devel
oped complexities that could no longer
be dealt with effective ly (and deve loped
fu rthe r) without the aid of an elec tron
ics laboratory. or at the very least.
someone with scienti fic training and
access to appropriate tools. T his led to
the lament that the modern amateur
radio operator was no more than an
"appliance operator" - one who buys
his equipment ready-made. and is either
not incl ined or not trai ned to repai r it.
Combined with certain antisocial habits
ex hibited by a minority of ope rators.
iL has often been asked. "What's the
future of amateur radio?"

To give credit where credit is due.
there arc a few remaining operators
out there who realize that amateur ra
dio is. indeed. a service (the rules and
regu lations publ ished by the Federal
Communications Commission state that
ve ry clearly) . When conventional
communications sys tems are ove r
loaded during emergencies. there are
26 73 Amateur Radio Today · March 2003

sti ll amateur rad io operators who will
jump in and volunteer their services .
During special events. special service
clubs often contribute their communi
cations skills to keep things running
smoothly, A certain minority still even
use amateu r rad io as a "test bed" for
their experime nta l circuit develop
ment; learn about the propagat ion
charac teristics of various frequency
bands, or of antenna types. or indulge
in other learning processes that add to
e ither their own knowledge pool or the
accumulation of knowledge for the
amateur radio community as a whole.

Wh ether these contributions will
suffice to convince the FCC that we
are al lowed to mai ntain our access to
valuable frequency spectrum. and for
how long, remains to he seen. The only
thing for certain is that demands for
more radio spec tru m will conti nue to
increase (brought by pressures from
the ce llular telephone industry and the
public service sectors. especia lly in
larger metropolitan areas where there
arc many such services requiring an
ever increasing amoun t of "e lbow
roo m").

My amateur career is rather unique
in that it began at the cusp, between
the age of experimenters and the era of

the "appliance operator:' Having one
foo t firmly plan ted in each epoch has
given me insights into. and the best of.
both worlds. For those who share this
unique position (or those I met on the
way who came along for the ride). the
experiences have, for the most part.
been interesting at the very least . if not
memorab le. Having rece ived my first
license in 1976, I have had the longcv
ity in the serv ice that has given me the
opportuni ty to not only he part of
many unique experiences and his tori 
cal events (such as having been ac ti ve
on the first 220 MHz repeater in Illi 
nois), but to have also pro vided the
chance at reflec tion and introspection
over several decades.

The longer I am arou nd. the more
newcomers seem to ask me what it
was like. either in amateur radio in
genera l. or on their favorite band . At
other times. one of the twists and turns
that commonly Lake place in a longer
conversa tion spark a memory of a cer
tain event in history that lead to an in
teresting or otherwise useful anecdote.
Whi le r don' t mi nd rehashing some of
the more poignant or humorous eve nts
(espec ially when suitably bribed with
beer) . I am as susceptible as anyone
else to the foibles of memory, especia lly
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signals from far-off lands. it didn ' t
seem all that long afterwards unti l, a
few years later in junior high sc hool . I
came across a fictional boo k in the li
brary (even back then I was an avid
reader) whose main character gOI his
"ham" license.

This sparked my curios ity even fur
ther. and one coincidence led to another
(the first bei ng that I had found that
book in the school library to begin
with) . Shortly after I finished the book.
the junior high school's vice principal
started an amateur radio club. Thinking
it had been established for those who
already had a licen se, I missed the first
meeting. but after mentioning the in
terest to my parents, I was encouraged
10 attend subsequent meetings. Fortu
nately. my first assumption had been
wrong; the club had been set up for
those who wanted to learn to get their
license. This was back in 1976. the day
when the basic begi nner license was
the Novice class: Slow Morse code
speed and technica l knowledge were
both req uired for the test ; licensees
were still given the unique prefix of
" WN" to denote thei r status; license
terms were still two years. and; a
single person holding a General c111SS

or higher-level license could still ad
minister the FCC theory test. after
sending in paperwork stating the stu
dent had successfu lly passed the
Morse code requirements. This was
still the case whe n I was in college in
the ea rly 1980s, and I administered the
test to a few people at the college I was
attending.

My dad (an electronics engineer at
that time) built my first code-practice
oscillator, and helped with tutoring
o uts ide the junior high sc hool club
environment. Of about ten members,
approximately half survived the code
test ; of those. only two of us passed the
written test to get our licenses. Back
then, there didn't seem to be all that
many school clubs. Either they had
gone defunct (like. as t learned later,
my high school club had), or they had
not gotten the word out as successfully
as clubs seem to do today. Relatively
recently I even read in a ham magaz ine
that there was a Special Event day
where school clubs tried to work as

• • •
rrumrruze
a written

Earl)' years

as the years advance . To
these pitfa lls in memory.
version seems in order.

The majority of amateur radio op
erators I met in my early years - and
this happens to a more limited extent
today - earned their licenses as an
off-shoot of their employment: mari
time radiomen wanting to extend their
interest to other serv ices; radi o engi
neers who thought it would be the fun
thing to do; or military radio operators
wanting a place they could carry on
with what they enjoyed doing hut in a
more leisurely environment.

From them. I learned many good
operati ng practices (most led by ex 
ample), or in the case of the engineers.
got help in developing my first in
sights into what it takes to put together
a good radio setup (and other technical
advice).

But, as far as the ac tual licensi ng is
concerned, I was a bit of the "odd man
out"; I was too young to be a ship
board "sparks" (my dream job that
I' ve never been able to get - born too
latel), and it was too early in my
schooling to be considered anythi ng
even remotely resembling an engineer.
Instead. I had developed my interests
in radio by other means. The first ex
posure to radio was gained via an old
shortwave receiver t found in my
grandmot her's closet when I was very
young. They had bought the rad io
when they first emigrated to America:
it was about the size of a small suitcase
and was a tube radio - the early ver
sion of a Zenith Transoceanic. One
thing t always enjoyed about the old
tube radios are thei r ambiance: the soft
glow of the tubes (unfortunately not
visible on the Transoceanic. but on
subsequent radios I had, they made a
unique night light l). the subtle hum of
the power transformer, and after hav
ing been on a while, the smell of the
oil used to machine the metal pans (a
residue always seemed to be on the
chassis). Too bad even the best modem
technology can't find a way to recreate
that kind of nostalgia !

After establishing my initial fasc ina
tion with hearing all those interesting



Photo It. biller sanctum: Klau s WH 9YH,lf at his operating position. Hidden f rom view 011

the aliter shelf is a 220 AJH:, radio andIrtm all-mode transceiver: To the lef t. flext to the
cordless telephone (on the shelf). is his SWL receiver and scanner, conveniently located
lIe.H to his bed.
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many stations as they cou ld. garnish
ing extra points for working other
cl ubs. Although we had di scussed put
ting together a school radio station in
my junior high . it unfortunate ly never
came to pass.

Even the process of getti ng licensed
provided its entertaining aspects. Al
though I may not have been the "per
feet" student. I was abl e to avoid
more serious trouble. When the
school's inte rcom paged me to the vice
pri ncipal's office (he was respo nsible
for looking after the troublesome stu
dents, among othe r things), my esteem
in the eyes of the tougher kids went up
a notch, Keeping the act ual reason for
the page a mystery enhanced my sta
tus: having been one of the students
singled out for be ing "picked on" by
other kids. the status as an imperfec t
stude nt encouraged others to look
e lsewhere for whom they picked on.
Fortu natel y (as an additional benefit).
these calls to the vice principal's office
were rel ated to urgent cl ub business.
typicall y a last minute schedule
change for our meetings. Getting out
of what I thought to be a boring class
didn 't hurt. ei ther!

A surprise from the FCC

The curly days of my amateur career
also provide d my first scare. My dad

•• •-~ :

..

and Mr. Pan czyk. the school's vice
principal. pu t up a 40-meter inverted
"V" on the house : the old tube radio I
had (a Drake TR-3) would tune it on
40 and 15 meters (a solid state radio I
upgraded to many years later, a Drake
TR-7, proved to he more fussy and I
needed a separate antenna for 15). 1
had barely any time at a ll to get on
the air (the firs t time was with M r,
Panczyk: we spent more time on the
telephone than on the air), when 1 re
ceived a letter from the FCC. It put me
into shock; realizing my inexperience
on the air, I had always used above
average caution to avoid problems.
Besides, I hadn 't even been on the air
long enough to get into trouble ! Fortu
nate ly, it turned out to be a pleasant
surprise. I had received my lice nse at
the point where the FCC dropped the
rule of giv ing Novice class ope rators
d istinctive callsigns. Typically novices
who were licensed before then had to
upgrade to the next higher class to lose
that prefix, but since I was pretty much
right on the dividing line between the
two. they had given me an updated ca ll
without my having to do anything.

Trying to get on the air in the fi rst
place can present its own set of prob
lems, as a test of the determination of
the licensee. Afte r a pleasant Saturday
morning outing 10 a ha m store abou t

75 miles away during beautiful weather,
going through some very enjoyable
Wisconsin scenery, we got back to
within two miles of home, only to have
a car accide nt (fortunate ly, no inj u
ries), Shortly thereafter. the one and
only family car was sto len (a 1968
Ford Galaxy - a car I was hoping to
learn how to drive in, and buy from my
dad at the appropriate time). Although
my dad was a help initiall y in getting
licensed and on the air. it wo uldn' t be
for a few more years that an y mobile
radio work would be done. This was
approximate ly 1977 , when my dad in
stalled a C B in a used 1974 Mercury
Comet, a car 1 would learn how to
drive in, and use as my car for almost a
decade afterwards.

Just like today, the best bargain and
best way to get on the air was with
used equipme nt. Back in those days
whe n I firs t got licensed, that still
meant man ua lly tuned tube equipment ;
the opera tor would pick an operating
frequency, and through the turning of
severa l controls in a given sequence
specified by the radio 's owner 's
manual (usua lly read three or four
times through) would tune the radio.
The radio was then tuned to a certain
ope ra ting frequency, give or take a
few tens of kilocycles either way. The
operators who could afford to huy the
parts typically did most of their tuning
with the radi o switched to a dummy
load, and then tweaked the tuning on
the antenna afterwards. This was the
politer, and probably more lega l, way
of doing things. More creat ive ope ra
tors wo uld ca lculate how ma ny light
bulbs were required to handle the out
put power of a radio, taking into ac
count the "on" impedance of light
bulbs. Some of these operators re
ported surprising results with light
bulbs. typi cally in the fonn of working
anothe r station a few states over with
their "light bu lb antenna," 10 the aston
ishme nt of both parties involved. The
rest of us just tuned up right on the air,
after listening for a clear spot on the
dia l.

The actual act of tuning a radio, in
itse lf, was not that big of a problem to
anyone who could understand the
radio 's owner's manual and have a bit
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meeting halls in hotels in suburbs to ad
minister them. Further upgrades seemed
a long way off, since 1 was now al
lowed to operate everywhere, and with
every mode, that interested me.

This was the time when there were
still two further license classes to go:
Advanced and Extra. The benefi t of
worki ng up from license class to li
cense class during the period licenses
were structured like thi s was that it
was like going up a ladder run g by
rung: You weren 't overwhelmed by
needing to take theory and code at the
same time, except for the Novice and
Extra exams. Since my upgrades were
spaced apart a good amount due to my
school obligations, my voice commu
nica tions was limited to listening to
shortwave. To help me avoid frustra
tion at not being able to join in that
aspect more directly, my dad got us
started on citizens band during my
high schoo l years, initially getting a
licen se for his business. I would late r
ge t my own CB license when I was of
lega l age to do so. We lived two miles
away fro m an expressway, so 1did my
share of community service by helping
the truck drivers find their de stinations
in and around our suburb, and stee r
them towards restau rants where truck
parking was allowed. During bad
weather, I'd listen to the emergency
channel and provide help there (too
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matched sets. Even add ing a fan to a
transmitter didn' t seem to extend the
tube life all too much longer, espe
cially when the modulation mode used
increased the duty cycle, as with
RITY.

Rule changes

During my high school years, being
too busy with school studies, I had
little time left to thi nk about upgrading
my ham license . Fortunately, duri ng
this time the FCC came to my assi s
tance with two ru le changes. First, the
two-year license became renewable,
and when I we nt to renew, they had
changed it from a two-year to a five-year
license. Luckily, I enjoyed Morse-code
operations, and took every chance 1
could to operate. This stood me in
good stead when I upgraded to Gen
eral class a few years later (code speed
requirements were still 13 wpm back
then). During summer breaks I stud ied
for my upgrades, first to Techn ician
class in March of 1981 (this was when
exams were still given at the Federal
Building in Chicago); this was probably
one of the more unique graduation
gifts anyone could receive, since I
graduated from high schoo l in June of
that year. I earned my General cl ass
license in March of 1982, whe n the
exams were no longer at the Federal
building, and the FCC was renting

• MFJ • Kantronics • Daiwa • Comet · ARRL • P me· Iron Horse Antennas ·· ~E CALL FOR 0 IC-756 Pro II TI

8 DETAILS ICOM 160-6 meter, :-
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of decent dexterit y and eye-hand co
ordination, since tuning involved
watching a meter while twi rling
knobs. The challenge was in the tech
nique of tuning. Even when owner's
manuals provided pre-sets of the tun
ing contro ls, these were typically just
rough estimates used as a starting
point, with variations being caused by
exactly where in a given band it was
that the operator was tuning, how
well the antenna was matched in its
tuning point, and variations in all the
myriad components in the transmit
ter. It was not unknown for an opera
tor to blowout expensive transmit
tubes because key-down times during
tuning were too long, or the pauses
between transmissions were too short
to allow component cool-down.

At the very minimum, the clumsy
operator would cause damage to com
ponents just short of total failure, leav
ing him to wonder why things like
transmit finals didn't last as long as
they did for othe r operators. Usually
the more astute operator would add lis
tening as a positive attribu te to prop
erly tuning a radio - danger signs like
arc ing between the tuning plates of the
air variable capacitors could be heard
in the early stages of improper tuning,
as could the smell of ozone in the more
severe cases. A good operator knew to
have eyes in two places at once - the

tuning meter, and looking through the f--- - - - ---- - ---- - - - - - ---- - - - ---- - - 
cooling slots of his radio, backing off
Ihe power when the cherry red glow
of the tubes' pla te got a bit too
bright. It 's unfort un ate that these
tech niques aren ' t be ing properly
passed down fro m one generation to
the next; inevitably, there are always
goi ng to be hams out the re interested
in antique radios who need to know
these tuning techniques, and to this
day I haven' t seen them mentioned in
any manuals, nor have I heard too
many teachers pass these things along
to their students.

Since actual transmit tubes were ei
ther unavailable or too expensive for
the ham community, most early radios
used television sweep tubes (two or
three in parallel) for finals. Just like
their transistor counterparts, they had
to be replaced in, and bought as,
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Photo C. Joe WA9ZMY. providing a uno
rial 011 repeater maintenance 011 the
224.78 IHH: repeater site.
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I've never been a "paper chaser"; if I
happen to qua lify for an award some
where along the wa y, fine, but I refuse
to break my neck in the process. If a
DX station doesn 't ackno wledge me
on my third or fourth try, to heck wi th
it; I' ll wait either for another DX sta
tion, or until I catch the same station
hut without the pile-up. I' m probably
the only station that took an entire
seven years to complete the Worked
All States award (would've been a
year or three earlier if Wyoming
would' ve shown up sooner. As it was,
I caugh t it more by a bit of luck than
actual intent). Of a ll the places to find
Wyoming, it was on 75- me ter phone
(the last place I expected to hear that
state). Thanks to a bit of insomnia, I
was up to the unholy hour of eleven in

Chasing paper - NOT!

kept in the rear of the property and
covered hy several trees in the front
and side yards . A ll th at passe rs-b y
saw were a few masts rising up and
vanishi ng into nowhere .

One of these new additions (a dipole
for eighty meters) led to a memorable
QSO. It was late in the evening (which
may be part of the reason that the band
was as empty as it \....as), and the band
seemed reasonably open; I heard one
or two stations, very faintly, coming in
from some far off land. After scanning
the band, I was surprised at how under
utilized it seemed. Arter not fi nding
anyone to call, I decided to call "CQ"
on my own. A station in sou thwes t
Wisconsin answered my ca ll, coming
in about S-2 to S·3, with a lmost S-O
noi se leve ls. We we re pounding brass
(me with a home-made keyer I had
built for a high school electronics
project, him with a straight key ) for
about two hours. At this point, he
begged off, claiming his li st was ge t
ting tired, Although it 's hcen many
years s ince this hap pened, I'm still
curious how long we could ' ve contin
ued - we we re deeply involved in an
interesti ng discussion, and who knows
where it wou ld have led. Eve n more
phenomena l is that during the entire
time we had no interference, no detri
menta l signal fl uctuatio ns, and no one
chased us off of "their" frequency.

might change in the future , hut for
other reasons), I still find CB a useful
tool when driving long distances, CS~

pecially on the hi gh way. I' ve never
understood the reason for some hams
havi ng a snobbish altitude towards
CBers. There have definite ly been sev
e ral instances (and these have not been
isolated cases) where I received more
courteous treatment from C bcrs than I
did from some ham s.

Getting on voice the firs t time on the
ham bands - and for me that was on
forty meters - was a real treat. in that
comm unication we nt at a hetter cli p
than what could be done with code . I
could finally gel a much be tter fi rst
hand glimpse of far-off places than
previously. The main draw back I saw
firs thand (I had heard others discuss it
before, but up unti l then it was only a
theory to me) was that voice gets clob
bered real quick with noise, and on
forty that meant (especially at night)
fighting all those shortwave broadcast
ers sharing the band back then. Si nce
tha t time, there has been a bit of re
shuffli ng of the voice subband on
forty, and due to budget cuts many
shortwave broadcasters have left the
air (or as a minim um drastica lly cut
back on their transmitting schedule
and frequencies).

Of course, this did not mean forget
ting the code entirely. Whenever my
parents went on vacation, there was a
strong possib ility that another antenna
would find its way to the roof. Since I
was studying e lectronics throughout
high school and college, the primary
equipment was financially subsidized
until I was eighteen, since my dad felt
he should help with my education.
Subsidies were typically limited to
50% and to primary gear (not the "ex
tras"), because I was a lso using the
station for enjoyme nt. So, the ex tra
an tennas we re something I could af
ford on my own money, and did not
need to ask for extra cash. After my
dad's initia l screaming that his house
was starting to look like a porcupine, I
reminded him how important he thought
education was and this was, when all
was said and done, part of my educa
tion. Wire antennas were, fortunatelv

• •
not very obtrusive espec ially when

bad the amateurs have never decided
on any one frequency as an emergency
frequency; it has its uses").

Although now I live (00 far fro m an
expressway to he of much use to the
professional drivers out there (and this

"Photo R. Joe W9CYTISK. long-rime Elmer
and [riend. ,\"!Jo\\'!1 operating 220 MH~.

Note the 160m AM Collins cabinet ill the
hackgmulld; and home-brewed coffee-call
duplexers for 220 M1/:. standing 011 a stack
ofmagazines next to the Collins.
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have a hard time figur ing out what
possesses someone to put a 1/4-wave
antenna up , especially for 440 MHz.
Even though I was not talking with far
away places on two meters, it had its
own type of perks - like getting the
chance to actually meet the faces be
hind the voices (have you ever noti ced
ho w se ldom people look the way they
sound") . Given the type of operating
going on , on two meters. especially in
the crowded, big-ci ty environment. it
did not take long fo r me to want to
escape to new frontiers in VHF or
UHF operation . Six meters - the only
band (except for the remaining UHF
frequencies) that I had not explored
yet - was out of the question, since
it 's a neighbor of television channe l 2
which is in acti ve use in the Chicago
area . and I was creati ng enough QRM
already. Besides. the things called
"cable te levision" and "satelli te televi
sion" hadn 't even been heard of in the
early days of my ham radio operations
- people were sti ll using antennas to
receive their television signals.

Good fortune once ag ain intervened,
and just at the righ t time. One of my
uncles . who at tha t time was a car
mechanic. knew a tow-truck driver
who was an avid CB enthusiasr c-. the
type of CBer who was perpetua lly
looking for a radi o with more chan
nels. more power, more this, more that.
Somehow. someone sold him a Mid
land 13-509, and then realized that he
(after a few tries) couldn' t usc it. He
cou ldn' t figu re out why and was at the
point where he was frustrated enough

the evening, tuning across 75/80 meters.
I stumbled across a net, and checked
in. Although I finall y got tired, man
aged to stay awake when I very faintly
heard a station mention he was in
Wyoming. Although he signed off, his
XYL picked up the microphone during
the last portion of the net, in order to
finish things up. After the net closed
down for the ni ght, I tried giving her a
call, but she didn' t hear me. Fcrtu
nately, the net control station was still
around and offered to relay any mes
sages that I might have. I explained the
situation to h im, and thanks to him
encouraging the Wyoming station to
crank up her volume control and to
" listen real care fu l," I was ahle to
make the contact. She included a very
nice hand-written note with her QSL
card (which I' ve kept along with my
QSL card collection), wishing me luck
with the WAS award. That award
might' vc taken longer than usual. but
unique contacts like this made the
journey a lot more interesting. What
good is an award, if there isn' t an in
teresting story to go with it? (Like the
time I got my Worked All Continents
award ; when I realized all I needed
was Afri ca and I heard a station from
that conti nent the fi rst time. he must've
thought I was going nuts by the way I
was hegging him for a contact - "yes.
yes , OM, I know your dinner' s getting
cold; with profound apologies to your
wife, just a quick contact puh
lcccczc !" - by this lime. both of us
were chuckling; more importantly, I
got the QSL card.) Would ' ve helped
having an antenna farm mounted on a
ridiculously high tower and running a
nuclear-powered amplifier into melt
down conditions, hut what 's the point
lO an award if it's that easy? Did it all
with inverted "V" or dipole antennas,
running legal limi t power only when
necessary (it isn ' t as necessary as often
as one might think) ; otherwise I made
do with 200 watts.

By this time I managed to jump on
the 2-meter bandwagon. It was a big
thrill heing able to put up an actual
gain antenna, because at those fre
qucncies even a gain antenna is a lot
more reasonable in height than the HF
equivalent. With this in mind. I still
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Photo D. Fellow home-brewer Ken N911XD, unwinding afte r a long (lay of discussing
projects.
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to toss the radio out , and my uncle
mentioned to him that his nephew
(meaning me) was into rad ios, a nd
there might he a chance I cou ld use the

"
radi o for somethi ng or another.

Sometimes the most unique flashes
of opportu nity produce the most inter
esting results, and this was one of
those times . The Midland 13-509, a
rock-hound twel ve-channel 220 M Hz
radio, was huilt in the early to mid
1970s; several other manufacture rs such
as Cobra and Clegg marketed identical
radios hut with diffe rent face plates,
making the m the default standard
types of radios for 220 M Hz operation.
The 2-me ter vers ions of these radios
were prac tica lly identica l, except that
one of the frequency triplcrs in the
power amp li fi er stages was replaced
with a douhler. These radios were huilt
in an era before manu fact urers were
over-caut ious wi th part numbers; all
the part s found in the Midland Radios
were labeled with the generic part
numbers found in parts stores, making
repairs easy. Back the n, the idea of
shrinking radios as far as possib le had
not been though t or, leaving plenty of
room in them for mai ntenance, and
even adding sma ll liulc circu its a
home-brewe r wo uld think of in orde r
to add little "extras' to the radio. These
radios were a lso desig ned with every
thing on a separate pri nted circuit board,
making the rece ivers or transmitters

easy 10 remove for use in home-made
repealers.

Although I had a radio with only two
frequenc ies - the nationa l simp lex
calling frequency and one major Chi
cago repeater - I was soon led to one
or two other frequencies by the "regu
lars" on that band, found a few addi
tiona l frequencies to tryon my own,
and quickly g OI hooked on 220 MHz.
The operations on that band certainly
seemed a lot more relaxed and polite
than I had seen on 2 meters, so I had
fewer qualms about investing mone y
in the band. By this time, I was through
college and on my way to the wo rking
world, making equipme nt purchases
easier. My interests in 220 had gotten
to the point where I wanted a sy nthe
sized rig, but since I had my trusty 509
as a mobile and base radio. I decided
on an HT.

The big rage at the time were the
learn-series HTs; the se lling point was
that they had shrunk a radi o to the
height and width of a dollar bill (w ith
out the batte ry pack), although they
were st ill re latively thick . It would be a
trusted companio n for many years,
eve n in the mobile (with a variety of
ampl ifiers for mobile opera tion, rang
ing from [5 to 25 wa tts ). 220 MH z
operation brought new friends, and a
better class of operation. It was the
first VHF band whe re rag-chewing on
repeaters was actually not only allowed

but encouraged, some thing that had
been unheard of during my 2 meter
days. It got to the point where a friend
of mine and I not only played chess
games on a repeater, but the gent leman
we recei ved permi ssion from for that
rag-che wing even kibi tzed, and my
chess playing certainly needs the help!

Even duri ng periods of high activity
on that band, people could he found
rag-chewing on the national simplex
ca lling freque nc y; if someone else
needed the frequency, th ings were so
ciable enough so that there was never
any problem letting them in or having
them join in the conversation. I be
came part of a group that boasted being
the first 220 M Hz-only repeater club
in Illino is (maybe even over a larger
region). Luminaries like Bill Halligan,
founder of Hall icrafters Radio, had
been a member of that group before'
came along. I regret having missed him,
although plenty of in teresting e the rs
made up for that along the way. That
repeater was unique to the point where
even several years after the repeate r
had gone off the a ir, people were still
talking about it. T hat led me to re
search the repea ter and assemble a
history for it; copies we nt out to all the
past members that I could find . Subse
que ntly, it was p ubli shed in a more
offic ial manner by QST, in their "PM"
column - page 11 2 of the ir Novem
ber 1995 issue. Unfortunate ly, my
friend Joe W9CYT passed away in
September of that year: he missed see
ing the advanced copy I recei ved from
the ARRL hy a mailer of only a few
weeks . Having stayed in touch with his
widow Emma, I made sure to drop off
a copy with her, a long with an I I x 14
picture of Joe in his ham shack.

Although declined somewha t from
its initial splendor, 220 had always been
known as the "gent leman's gentleman
band," so any prob lems on that hand
were typica lly handled in a polite way.
O ver many years of operation, there
were two or three of us with qui te the
talent for being able to rag-che w for
long periods of time; three to live
hours were often typical. O ne operator
in partic ular I me t on the ca ll ing fre
que ncy was a local , only a bout five
miles away from me, living in Chicago.
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Close in age , we shared man y commo n inte rests which
included science fiction and a wide range of technical
topics, fuel for our rag-chews . He is a bit of an unusual
character, and unconventional attitudes and thinking (to a
ce rtain extent on both our parts) led to inte resting topics of
discussion, and provided good "brain exercise." Years later,
his mother commented to me that she was glad her son had
a friend like me; I guess she considered me to be the most
"normal" individual that her son socialized with . A rter we
shared common laments about the thi ngs we put up with
from him, she as ked how we eve r put up wi th him ; my
comment was, "Everyone else is 100 normal !" I'm glad we
got the chance to share a laugh - I guess some times the
truth can be as funny as the nest joke.

Another noteworthy individual I met through my VHF
act ivities was Roy W9FHS (who passed away in 1995).
Both he and Joe had worked for Motorola as far back as
World War II (Joe having ret ired in ' 76) , and had the chance
to he involved with, or at least he witness to , many of the
developments in radio communications throughout those
years. At one point , Roy sent two pictures of hi m - one as
he was working on a test bench, and th e other whi le he and
Joe were about to take some amateur radio equipme nt for
aeronautical mobile tests in what looked like a Piper Cub;
the equipment they were test ing was for 2- 1/2 meters , the n
available to amateur radi o operators. These were two other
indi viduals I shared many long and interesting QSOs with,
although seldom with the variety of topics being discussed
as with my frie nd in Chicago . The unusual point abou t Roy
was that he never wanted to be seen; whenever a ham of
fe red to give him a ride to a harnfest, or to play chauffeur
for whatever errands Roy needed run, or just to drop by for
a socia l ca ll, Roy always demurred . Roy was also known as
"Mr. HT." Every time he spoke with someone, it seemed as
though he would mention a new HT he had recently ac
quired ; it was also general knowledge that Roy only used
HTs.

Joe was active with tinkering after one fash ion or an
other, we ll past his retirement in ' 76. He kept track of
220 MHz propagation, worked DX whe n it was available,
in spite of ha ving only indoor antenna s, and was fre
quency coordinator for over ten years . Thanks at least in
part to his effo rts, 220 MH z operation in the Chicago area
stayed as well organized (and some say as civilized) as it
has been, even several years after he retired from acti ve co
ordinatio n. Several people helped Joe with coord ination,
since we had our outdoor antennas; initially, I think it was
Ken (KA9BTJ/N9H XD); then, as Ken became less active , I
helped out (eve n retyping the list on a computer, and dis
tributing it on an as-reques ted basis), as did Dave
KA9KWR, (another friend and fellow rag-chewer I met on
220, although Dave became act ive on 220 a few years after I
had become established on the hand). During his latter
years, when his eyesight became less than ideal and hands
weren't as steady as they used to be, Joe 's home-brewing
dealt main ly with the larger things that were easy to see and
handle, like a dual-band 220 MHz and 440 MHz 5-element



loop antenna and home-made du 
plexers for hi s repeater. made fro m
coffee cans.

For smaller things like fi xing micro
phone connec tors. I was always glad to

help out. In spite of the difference in
our age. we became friends. lie was
very much like a favorite uncle until
he passed away. Although our discu s
sions usually centered on amateur radio,
we had the chance for lunch ge t
togethers. trips to the odd hamfcst. and
barbecues at my parents' place. My
mom and Joe 's wife Emma became
frie nds during that period of time. AI'·
ter Joe 's passing. until her passing in
March 200I. I was sure to always send
flowers to Emma at Christmas. even
through those years when my visits
were infreque nt.

There don 't seem to he all that many
hams Icft (if any! ) willing to go to that
ex tent for their home-brew projects as
Joe did with his coffee can du plexers.
although a few of us came close, In the
early days of our friendship. Ken
wanted to take along 220 ~lHL gear in
the 197~ Mercury Comet I urovc: all I
was sct up for was two meters and CB.
I wanted to donate some World War Il
aircraft radios to an aircraft museum I
had heard about in Michigan . as well
as stop by a winery on the way hack
(in Paw Paw, Michigan) to pick up a
few bottles to take home . We thought it
would be the ideal time to test the
range of a few of the Chicago repeat
ers out towards the east/southeast. a
direction we didn 't drive in too often,
and if we got lucky even meet up with
another well-known 220 ~tHl. user
and friend. Dennis KA8BND,

So, here 's a rusty '74 Comet. already
bri stling with antennas for 1M MHl.
28 ~lHl. and the ~1 stereo (they were
still external back in those days. in
stead of in the winds hield - that came
about fi ve to ten years later), and Ken
adds a 1/4·wave for 220. Ken 's an
tenna consisted of the stiff hou sehold
wiring used in the walls for hou sehold
power, soldered to a hu lkhead (SO
239) connector, and wedged in the
passengers' side window. Whenever
we accidentally keyed up II meters and
220 MHz at the same time. an unde r
rated fuse would blow under the dash.
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Fortunate ly I knew which fu se, so all it
cost u~ was a side trip to a Radio
Shack. All those antennas on some
thing that was obviously not an offic ia l
test vehicle by any stretch of the
imaginat ion makes it surprising we
didn't look suspicious enough to ge t
pulled over.

Unfortunately we missed Dennis. but
did get a tour of the 22~ .30 repeater
site ncar Niles, Michigan. by "Doc: '
the system's owner. and had a pleasant
..... isit with this 220 regular whom we
didn' t ge t the chance to talk to all that
often, This took place at the beginn ing
of a time when we wou ld go on trips at
the s lightes t excuse; Ken shared my
interest in studying the range of our fa
vorite repeaters (I was to continue this
later. in a time when it became increas
ingly hard to gain Ken 's participation
in much of anything. due to his health
situation). Either with a group of oth
ers or on our own. we would make
trips to sites within a day's drive of
Chicago (like the Oshkosh Aircraft
Museum. and the architectural museum
in Spring Green. Wisconsin ). It was
the one of few friendships in amateur
radio that developed to include inter
ests other than strictly radio communi
cations. and extended to such di verse
things as Halloween parties and laser
tag competitions at the local laser-tag
establishment (which has since gone
out of business, at least in this area).

The mention o f road trips brings
back memories of a business trip my
dad took with our two meter portable
(for those who might remember the
old anti que radios. it was an Icorn IC·
2AT). He favored 2· meter operation
longer than I did. mostly from a practi
cal standpoi nt way back then: there
were still more repeaters on two
meters than there were on 220 MHL,
and he did a lot of travel ing for busi
ness. He usually did more listening
than talking, si nce he was never sure
what to talk about on the radio. a l
though in one particular trip when he
was driving I had actually been able to
convince him to transmit a hit. I was at
the home station, and he was providing
a commentary about his locat ion, traf
lie, when he ' d be back, and such.
when his signals started to get noisy. ln

order to keep ta lking for a le w more
miles. he ended up placing the HT on
the roof of the car (both to ge t the
ducky antenna outs ide of the shielding
of the ear's metal body. as well as to
get a decent ground plane effect from
the car 's roof). using the speaker/mi 
crophone with his other hand. and
steering the car with his left knee; a ll
while doing the speed limit on the ex
pressway, for a half hour or so follow
ing my dad signing out, all that the
hams on that repeater cou ld ta lk about
was "the nut with the HT," (At least
for a short time, this resulted in my 110t
ge tting the standard lect ure about what
dumb stunts kids do.)

Some of the friendships in amateur
radio can be conside red unusual. in
their consistency (longevity ) or lack
thereof On the HF bands. due to the
variabilities of propagati on. it is often
difficult to meet the same person twice
with any consistent regulari ty, making
the development of friendships at least
mi ldly challenging. On VHF and UHF
bands. though. much lime is spent
drivi ng to and from work with basi
cally the same group of people ridi ng
along with you. via radio. This usually
happens long enough (and usually
longer) to have acquaintances tum into
at least mild friendships, Yet. people
seem to come and go (some switching
jobs. work times, or freq uency bands:
ot hers move out of the area, or re tire )
\vithout keeping in touch with fri ends
left beh ind . By the time this phenom
ena had developed from a curiosit y
into some kind of cosmic ritual. I
pointed this out to Dave (KA9 KWR).
mention ing that the situation seemed
like we were the " reg ulars" on a televi
sion show and we 're watching the
comings and goi ngs of the "guest
stars, " Some would even go so fa r as
to say our antics qual ified this as a
comedy show. but more on that later.
Maybe I'm bei ng too sentimental or
nostalgic. but occasionally it seems a
hit sad to think a lot of the voices and
conversations of the past long gone; the
sentimentalist in me wishes that. way
back when. when these conversations
took place. I would ' ve had the fore
sight to capture at least a fe w on tape.

Nex t time: Fun times, bedsprings.
and flagpoles . fa



Hugh Wells W6WTU
1411 18thSl.
Manhattan Beach CA 90266-4025

All About Electronics Frustration
Or, what to do when neighborly theory meets neighborly reality.

IIams get in volved in some interesting and sometimes weird electronic projects. H.1Ve
you ever had a neighbor walk up y our driveway and hand you something electronic
and ask you to repair it? Because hams are in volved with electronic theory, techniques.
and h,l rdlvare. they're liable to be asked 10 repeir most anything, but does it m atter
what the application might be for the device that's to be repaired?

O
nc of my neighbors asked me
to look at and repair, if pos
sible. a pocket Panasonic RF

455 Alvt/Ff\.1 broadcast radio as shown
in Photos A and B. Normally the time
required [0 diagnose and repai r such
a radio is very short, and of course
believing that. I accepted the task.

Guess what '? As you perhaps ha ve
already guessed. the task turned ou t 10

Photo A. Shown is the f rom face of a
P OlUlSOII ;C model RF-.J.55 broadcast ,t MI
H I/H I-STEREO pocket radio.

he very time consuming . It wasn 't that
the circuit was too complicated. but
the AAA cells had leaked inside of the
case, causing corrosion and da mage to
the board circuit traces. At this point
most hams in their right mind would
return the radio as "not repairable ."
Well, either I'm gullible, out of my
mind, or just curious about the cha l
lenge of a somewhat common circuit; I
decided to see how far I could go in
sorting out the problems. You see, it's
always been my phi losophy that if a
device once worked, that it should be
capable of working again.

Since the battery leakage had dried
and was left as hard corrosion, chip
ping it off with an X-acto knife worked
quite well. Once the hoard had been
cleaned up, power was applied. and as
expected. the radio failed to play.
Originally, the circuit board had been
coated with a green solder mask. but
some had been undermined by the bat
tery fluid, causing black corrosion
along portions of the trace. Scraping
the circuit trace lines with the knife
revealed two obvious circuit breaks.
These breaks were repaired by bridging
them with wire jumpers soldered across
the gaps. Photos C and D. respectively,

show the top and bottom sides of the
printed circuit board. Fig. J shows the
parts placement and identificati on for
the major parts on the hoard.

Applying power again to the radio
created a new set of circumstances tha t
led me down a serious troubleshooti ng
path. With 3 volts applied , the radio
failed to play. However, after decreas
ing the voltage to 1.7V, the AM radio

Photo H. Show" is the backside of the
Panasonic broadcast rad io.
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Ph oto C. The compo"ent side view of the printed circuit board.
Photo IJ. The bottom side ofthe circuit board. Circuit traces were
damaged by leaking battery electrolyte.
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dri ve a varactor diode used for AFC of
the F~1 osci llator.

The detected audio output. which
also contains the FM mul tiplex signal,
is routed to IC3. IC3 is made up of the
stereo multiplexer, two preamp audio
channels and the stereo lamp driver.
Output audio from each preamp is fed
through individual volume controls
mounted on a common shaft to dri ve
two individual discrete transistor am
plifi crs . One path is used for both AM
and monaural FM audio. and the sec
ond path is used for the second audio
channel during a stereo broadcast. Be
cause of the interesting design used in
the two audio amplifiers, I've shown
them in F ig. 3. There are slight differ
ences between the two circuits , and
both are shown instead of one to rcprc
sent both. These amp lifiers operate
from a S-volt battery and provide an

enable my understanding of what was
going on in order to troubleshoot the
circuit.

Since IC data except for one chip
was unavailable. pin functions for the
two unk nown chips left a lot to be de
sired. The signal path information de
veloped through the circuit tracing
allowed me to assume circuit path
functions for most of the IC pins. From
my circuit tracing, the comhi ned block
and schematic diagram was developed
and is shown in Fig. 2. Circuitwise. the
radio is made up into sections, with
IC I being the PM mixer/oscillator
feeding a 10,7 MHz signal through a
ceramic filter into IC2. IC2 is a com
plex device in that it contains the AM
oscillator and mi xer in addition to the
10.7 MHz IF and FM quadrature de
tcctor. A detected DC voltage level
from the detector circuit IS used to

....... -.- ...
'"'''' . '. ,.._, ....... ,, 0_' .
' _ •• __' •• • d

showed signs of life. though poor. Af
ter operating for a while. the sound
would fade away a:c. if the supply volt
age was being reduced . Raising the
voltage above 1.7V caused the sound
to stop as well - so where to go next?

At this point I concluded that I
needed to kn ow more detail s about
the circ uit than what I could view by
looking direc tly at thc circu it hoard,
Correct. I wasn 't familiar with the ICs
used on the hoard. so they provided a
level of unknown. Therefore , some
logical troubl eshoot ing techniqu e was
warran ted. This step required a sche
matic. but where docs one get a sche
matic? After an Inte rnet search for
either a schematic or data on the ICs
used , the onl y thing available was data
on one of the three ICs. Be li eve it or
not. that's the one IC that appeared to
be working properly. Therefore. the
on ly avenue left open to me was to
trace the circuit and draw OUI a sche
matic. Tracing and drawing the circuit
took some time. hut a suffic ient
amou nt of the circuit was developed to

II /

o

- ~-.........

Fig. J. A drawing showing the placement
and identificution of,I,e major components.
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Fig. 2. This is a combination signa l path diagram and partial schematic with Ie pill
numbers identified.



.,. wi ll he lost forever (biblical terms are
usua lly expressed as the clip goes fly-

'" ing away). Fig. .. shows the dial string.,. ...Boor-- '" '"., ••• L
., ." .... .' configuration. Yes. I certainly needed

'" •• < h • • J. J _ .I ...... ". the diagram during the re-assembly
---i '

0 ' .. ., ...... ..
<H' e." " "

, ,...
NO .......... process.AM,. ", .. ' • ,.,., •• .J,'.' ".,-L Equipment required for troubleshoot-' " ... '",. ,.. ...... ... •, ... . .

voltmeter, signal...... ''''' mg IS: a generator,• ."" ,
H I- '

,,,
and a receiver tuned to 10.7 MHz. The

• ,,,." j1j ... ~u •
first troubleshootingstep In was to

". • •• check the FM mixer-oscillator to de-... ,..
'" ...

tennine if signals were passing into the... --"", J.,_ 1
o.,., ••• . n ,...,

B-~ '
•• ... ' -" IF path. The receiver was connected to... "Uu •~ ,,, .,.... .. • " the output of the 10.7 MHz IF ceramic• .. ..

-j .,.. ..... ., ,,, ;.I] -: filter. and signals andr.. 1 .... u • ,. lUI" were present
•• • .,.

tu nable indicating the front end was,~ ... "' 1~ " ........ .-.~.

". .., ... .......... <J. . ...... - .. .... operating correctly. With the front end.. ....
-

ITO
operating. the next step was to deter-... , . s . , •... .... l ··~ ·- I · · · : l mine if the 10.7 MHz IF and quadrature- , . . . . . -

.. • I • .. •• detector were operating. At this step I...- a-~
S"',nol U'l "'''' ' .' " . "" .,~ ran into an interesting set of circum-'.n~ ~. .. .

stances . At first, the IF/detector
Pig. 3. Shown is the schematic diagram of the discrete audio amplifiers. Included is a failed to opera te. However, after
pictorial view of the plume jack and internal switching arrangement. Also shown is a rai sing the generator 's s ignal output
truth table identifying switch pin positions for the dual three-position AMIFM selector
switch.

Continued on page 57

audible signal level that seems to be shown in Fig. 3. The stereo headphone
BAl360 Iquite adequate for a small handheld jack was interesting in that I hadn 't Pin , lA7358 ANn26

radio . I would have to conclude that seen one previou sly that contained I 00 ' ,,:, ic I
the power drawn from the battery is three switches and the only way I had I A" '" I
minimal but varies directly with the of interrogating it was to remove it It 071 ,., " , 1,01
desired volume level. At least with my from the board . You ' ll note that the
heari ng capability, there is no detect- AM/FM switch is a dual three-position a 1.45 " ' " o.oe I
able distortion in the audio until the selector switch, with pins 2 and 6 being a a.a " '"

,,.
speaker cone strikes a travel limit. independent common wiper pins. • 141 0.71 o.s c

Of importance during troubleshooting The slide-rule dial assembl y had to , o z.s 2.6 7 o
is the identified signal path and the be removed to obtain access to the bot-
associated Ie pin. To obtain a reasonably tom side of the ci rcuit board, otherwise

, ac '" 281 c

accurate schematic. it was necessary it would have been better to leave it r 2.16 ,'" ". '"
to remove the dial assembly, MUFM in-place. On a cautionary note, a • ,.. o c ,.
selector switch. and the stereo head- Circ lip (or " E'- cl ip) is used to hold the , ac 1.67 ,,, 1.41 I
phone jack. Detailed information nn dial's tuning shaft in place . The clip

I " - 1.28 'os 1 07
both the switch and headphone jack is must he captured during removal or it

I " - 0 ,01 001 '"
I ra - ,,, 2 31 t o

n I ta - 2,33 " 005

I .. - o • 1,01

( 0 LJ II'" '\ I 15 ". I- 251 o
0 t o ~"

,/ i " - 2.51 '" 1.37 I
I IF;

~~~S " - zs ae -
13

I I~\; " - a.• '" -
/.

Table I. Shown are the voltage readings
taken at each lC pin using a high imped-

Fig. 4. This is a drawing showing the dial cord rowing including the correct orientation ance digital voltmeter. At the time ofmea-
of the tuning capacitor 's pulley. surement the supply voltage was 3.0V.
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Henryk Kotowski SM0 JHF
Sibeliu sqanqen 28, XI
SE·164 77 Kista
Sweden
[www.smOjhf.info]

Travels with Henryk Part 10
Lithuania: "elementary essence ofour hobby. "

It is a small coumry, exac(/y in the middle of Europe, at least accor ding to the French
Geographicai Society . Tucked away on the eastern coast of the Baltic Sea, between the
Russian province of Ka liningrad (UA2F). Poland, Bela rus, and Latvia. Lithu,w ia is
similar to Ireland in respect to land area and population figures. It is also a green, agri
cult ure-dominated country . But amateur radio activity is dcllni tely higher in
Lithuania. There are also tens of active radio clubs in LY-I,wd. I visited two of them.

T
he capital city is Vilnius. and
there I found a we ll-eq uipped
cl ub in The Youth Technical

Creativity Center. The callsign is
LYIBZB hUL sometimes they use the
shorte r contest callsign LYSX. The
shack is prepared for multi-operator
efforts {Photo A ). The roof, from
which I had an impressive view over
the who le city. is armed with HF and

V HF radiating arrays (P ho to B).
Maintenance of some of these antennas
is not easy (P ho to C). as the building
is more than I DO fL high and balancing
on the edge is risky. T he larger part of
the club's eq uipment and measuring
instruments is bulky and obsolete
(Photo D) , hut they do have a few
modern-tech no logy items . However,
an average income is still low here and

new equipment is not a ffordable by
everyone. This club we lcomes mainly
yo unger people who are attracted by
our hobby, There are o ther depart
ments in th is Creativity Center. covering
most technical hobbies like bui lding
aircraft mode ls. go-carts. or computers .

On a more advanced level of technica l
know ledge and of more mature age are
the mem bers of the radio club at (he

I'hoto .4 . Tilt' radio room at LY IHZH club. From left: viaceslav LY! FF, Ernest LY3PH.
Roy LY2HKf: (Photos by Henryk Kotowski 5M0 1HF)
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Photo H. The roof of LYIHZH club with:
HF antennas upfroru,



Photo C. At the roof of LYIBZB radio club ill Vilnius. Roy LY2HKF, and tower: Ernest
LY3PH.

=--""
Ph oto 1>. SOllie measuring instruments of
LYI H7.8 radio club.

Kaunas University of Technology.
Their Wcb site is at [http ://www.ktu .h/
radio/]. Out of nearly 100 members .

students and grad uates. teachers. and
researchers. I met only two.

When I met Ricardas LY2FN, who

lives in Kaunas. second-largest city of

Continued on page 58

Photo E: Ricardas LY2FN shows his lunnemade HF tra nsceiver:

•

- -
----

Photo (;. A1gis LY1NK in the Kaunas University of Technology
radio club LY1Z0.

Photo F. Ricardas LY2FN at II/{, club LY1Z0 disl,lays l)(1lH'r
tubes commonly used by (lfll(ltellr radio operators ill this part of
The world.

Photo H. Algis LY2NK at aile of Ihe contest operating positions
0 111 Of T()\1"I1 at the LY7A site,
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Carl Herbert AA2JZ
43 South Plank Rd.
Newburgh NY 12550
IHERBERT982 @AOL.COMJ

Front and Center
How to use your computer to make personalized fron t panels.

By using a "word processing" approach, you can personalize y our next project and have it
"stand out [rom the crowd." Using readily available technology and a little imagination,
you will be able to create ,1 distinctive "panel cover" to complemen t your next crea tion!

Fig. I, Typical WOrl//ayout/ace plate,

40 73 Amateur Radio Today· March 2003

T
herc 's always a project brewing:
o n my bench. and as ofte n as
not. I'm anxious to "sec" what

the fi nal appearance will be . This is
usually the case long before a ll the
"hugs" arc worked o ut o f the design .
How many limes have you placed a
co ntro l on the fro nt panel o nly to fi nd
it is in an inipossib!e tocatinn when it
comes time fo r labeling the front

pane l? The sty le and size of control
knobs play a big part in where the la
be ls arc placed. what size they should
be , etc . Wouldn ' t it be nice to be able
to add "spec ial eff ects" to have yo ur
project he more appe aling to look at?
IL is my goa l to create projects that not
o n ly work as requi red. but are pleasing
lo look at.

T he o uter dime nsi ons o f proj ects

today arc ge neral ly smaller than in
days gone by. Th is size difference can
be a proble m ! The " tape wr iter" or
"rub-on" lettering isn' t the correct
size. and is o ften d ifficult ifnot impos
sib le to apply. It so me times j us t
doesn 't look good whcn you ' re fin 

ished . Today's compu ter techn ology
has give n us a way to create front
panel " labe ls" that arc easy to create ,
look great, a nd can be reproduced ei·
ther in w hole or part for future
projects .

My co mpute r uses Microsoft Word
20020 as its word processing software
with Microsoft XP Professional. For
those of you who are less computer-lit
crate than I (and there are n ' t many of
those around anymore!). you will need
to " turn o n" the followi ng. options if
they aren ' t activated a lready. Located
in the top menu bar, click o n " Vie w:'
then d ick on " Rulers:' This wi ll acti
vate rulers on the top and side of your
screen. Next click on "Vie w" again
a nd se lec t "Standard, and Drawing "
too l ba rs . The Standard toolbar is lo
cated at the top of your scree n and d is
plays icons such as "print , save ABC,
etc ." The Draw toolbar is ut the bottom
of the scree n and has "Autoshapes.
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Photo A, 5,25-5.4 MlJ:. receiver project. 11,e case is {/ "left over" computer item. The
word p rocess ing approach 10 faceplate design dresses it up just right.

Photo H. The panel slips into slots and the top snaps over it all to keep it togethe r:
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Continued on puge 58

a design you find attractive for your
project. Print a copy of your des ign.
Now, while holding it aga inst the
blank taco plate, make sure that the
layout is correct. By this, I mean that
the hole locations are where they
should be, that the lettering will fall in
the proper place. I said to make the
overall size of the pri nt sl ightly larger
than the measurements of the blank
face plate. I do this to ensure that the
design I created will fi ll the entire
length and width of the plate, and that
the callsign or othe r des ign will have
some space at the end and not run off
the end of the plate.

Printing the fi rst few lries on plain

• • •

• • •
• •UN...-.t· ~2~ " q o.llu

,'I'(JJ1Mll " • f1 ''-1-:

making the "holes" for the controls
li ne up? Draw guide li nes using the
"lines" option from the Draw toolbar,
They can he deleted later. Fill color

ca n be added to different port ions of
the drawing using the "willing paint
can " command from the Draw toolbar:
Lettering colors can be changed by us
ing the Font color command from the
Drawing too/bar. There are many
things that can be controlled from the
toolbars: centering the lettering. chang
ing the border line co lors , etc. The
man ual that came with the compute r
will list them. Unless of course, your
computer is like mine and is minus the
manual. In this case, you just have to
play (design) and try things out!

Let's assume that you've put together

tines, a rro ws, e tc.," located on it Ei
ther o f these toolbars can be moved to
other locations you may find more
convenient. I happen to work wi th
them in these locations,

Begin hy measuring the face plate
material, make note of the length and
width. Don't forget to measure where
needed holes are to be dr illed . A rough,
hand-drawn picture on scrap paper
will suffice at this point Then , on a
blank, open "Word" docu ment, create
a "Text Box " from the "Draw" toolbar
by clicking on the "page" icon (a
.I·quare with lines on it representing a
p rimed page ), Make the rectangle
slightly larger than the measurements
of the blank face plate. Use the Ruler

at the top and side of the scree n as a
guide. Th e excess paper will be
trimmed away later when the fin 
ished print is adhered to the face plate
material.

Select the "s lanted A" (WordArt)
from the Draw tool bar, choose (he fi rst
example in the upper left comer of the
menu , set the type stze to 18, and type
your call, When you're done, select
OK. The open-faced capital lett ers
should have appeared somewhere on
your Word document It can be moved
10 your beginning panel by left click
ing on the WordArt to bri ng up the
"handles" (little squares) and dragging
the WordArt to where you desire it.
Those hand les allow the work to be
stretched, skewed, moved, rotated, etc.
If you aren' t pleased with what you've
added, on the Standard toolbar are two
curved, pointed arrows. Click on the
left one and your last attempt is re
moved, while clicking on the right one
will put it hack. Key strokes ca n be
removed or replaced in the order in
which thev were created, until the file

•
is saved . What you've created should
resemble the drawing in Fig, 1, with
your callsign of course!

The neat thing about using a Word
program to design a front panel face is
that none of it is permanent until you
want it to be. Go ahead, move things
around, try different lines and shapes!
The file you create is limited in design
only by what you try, Having trouble

Now the fun begins!



NEUER SRY UIE
Continued from page 8

Van Allen

The Van Allen rad iation belt. ongr
nally predicted and desc ribed by Nikcla
Tcsla, protects us from high energy ra
diation from the Sun. Okay. so what's
the big deal'? We 're shooting astronauts
into Earth orbit all the time. Some even
stay there fo r qui te a while in the space
stations .

The big deal is that all of this activ ity
is going on hundreds of miles up. not
thousands. where they 'd have to deal
with the intense radiation in the Van
Allen Belt.

One mission did get up around a thou
sand miles . where the Van Allen Belt is
just barely starting. hut they reported
seeing intense light Ilashes in their heads
res ulting from the radiation and had
to quickly be bro ug ht down to a
lower altitude .

Bart Sibrcl reponed on the C2C show
that he asked one of the men who SUp4

poscdly went to the Moon about seeing
this phenomenon while passing through
the Belt. No. he'd seen nothing li ke that.
None or the Apollo astronauts reported
anything like that. This further convinced
Bart that the Moon missions bud been
faked.

Barfs the guy who got socked in the
jaw when he asked Buzz Aldrin to swear
on the Bible that he'd actua lly been to
the Moon .

More Moon

A ham friend who worked for NASA
in the '70s explained why the engineers
at NASA duri ng the Apollo missions
had to usc slide rules for their orbital
calculations. The co mputers NASA
used in the Apollo days were surplus
fire control comp uters-30 bit ma
chines with 32 kb of memo ry. T hur 's
kilobytes. not gigabytes.

What fantastic luck to be able to get
all those missions to the ~100n and back
safely with slide rules and a black board
for calcul ations.

WA6VPS Rides the Airways Again?

One of our most famous brethren,
Kevin Mi tnick WA6VPS, is getting his
ham ticket hack!

Mitnick. "the most wanted computer
criminal in U.S, history," says he's spent
over $16,000 in legal fees to get his ham
license back. He claims this is the most
expensive ham license in the world.
When you hear him on the air be sure
you do your best to give him his money 's
worth. None of this stupid "the rig here
is ..." crap. Ask him about himself.
42 73 Amateur Radio Today • March 2003

Kcv was on with Art Bell W60 BB on
one of Art's final C2C broadcasts. It was
nice hearing from the subject of so much
furor. I only wish the interview had been
more interesting. Zar.

Ooops!

Your friendly drug companies and the
FDA goofed again, killing a lot of cus
tomers . This time all drugs containing
pheny lpropanolamine arc being recalled.
Seems the stuff has been causing strokes
and seizure in children and in particular
with women in the 18-49 group.

The stuff is in Acutrim, Atka-Seltzer.
Be Conurcx. Contac. Dcxatrirn, Dimetapp,
Robitussin, and Triarninic products, so
check the fine print on the labels carefully.
You can probably get a refund.

If you'd keep your immune syste m in
shape you wouldn ' t need any of this
junk anyway, Rememher, every drug has
side effects, it' s just that most aren't this
serious. Or they haven 't found out that
they arc yet.

Oklahoma

A letter from a reader says he talked to
a nearby seismograph operator a few
days after the bombing. He said there
were two distinct tremors recorded
about nine seconds apart. The govern
ment explanation was that the second
tremor was from the impact of the build
ing coming down. Later, when the re
maining building was brought down by a
controlled detonation there was no
tremor recorded, eve n though there was
about five times the tonnage this time.

I've cop ies of the TV news broadcasts
of the bombing available for SI0 (Radio
Bookshop item #53) . It shows interv iews
with several of the building 's occupants
testifying that the first explosion was in
side the building, and the truck bomb
went oil a lew seconds later. It also shows
bomb squads removing two unexploded
bombs from the building,

There are suggestions that Mcveigh
wasn't rea lly executed, but is livin g com
fortably somewhere v·vith a new identi ty.

Money Talks

One of the biggest mysteries in Wash
ington is who inserted a two paragraph
rider in the homeland security bill which
confers virtual immunity to drug makers
against any vaccination suits. The sus
pected culprit is the mercury-based pre
servative used in vaccines for diseases
such as mumps and measles . Hundreds
of parents have sued the drug manufac
turers for including mercury in their
vacci nes after their children have been
diagnosed as autistic.

I read that in 2002 Eli Lilly alone gave

$1.6 million, mostly in cash, to GOP political
candidates. Their investment clearly paid
off. The Democrats fai led their biggest
co ntributors ... trial lawyers,

The War ming Crock

The ignorant and misinformed are still
making a stink about global warming .
They' re anxious 10 implement the Kyoto
Protocol , which would cost us at least
$500 billion a year and virtually destroy
many third world nations.

Warming'! Historically today's tem
peratures arc cooler than their average
during the human era. The record shows
that the world was several degrees
warmer 1000, 3000 and 6000 years ago,
long before we started burni ng coal and
oil.

Hrnm. 3000 and 6000 years ago were
when Planet X may have swished by.
That should warm things lip for sure.

I've been pooh-poohing global warm
ing for years and until I sec some reliable
evidence to the contrary I' m going to
keep at it.

Older-workers

As an em ployer my experience with
hiring older workers was that it wasn't
worth it. The lure is that they've experi
ence and therefore should be able to do a
better job. The reality was that in the
businesses I' ve been in things were
constantly changing and older workers
res isted change. I did far bcue r when I
hired young people and trained them.

Kids arc taught to get an education.
get a job that will provide security, and
eventually retire .. . life 's earned vaca
tion. Few youngsters even consider any
other route .

More and more companies are beg in
ning to wise up that older workers have
gold bricking down to a science and, when
revenues start dropping, early retiring
them. This gets rid of the employees
who've built up salaries through yearly
raises. Workers over 45 are discovering
that there arc very few jobs open for
them .

My recommendation: even if you to
ta lly believe in a job and job security,
give some thought to developing some
sort of home-run business all the side.
Maybe a mai l order business. Then
you'll have a cushion if your employer
downsizes or goes out of business.

Indian Casinos

Time did a l3-page article on the In
dian casino scam. Let me quote : "Imag
inc, if you will, Congress passing a bill
to make Indian tribes more self-suffi 
cient that gives billions of dollars to the
white backers of Indian busi nesses -



and nothing to hundreds of thousands of
Native Americans living in poverty. Or a
bill (hat gives hundreds of millions of
dollars to one Indian tribe with a few
dozen membe rs - and not a penny to a
tribe with hundreds of thousands of
members. Or a hill that allows select In
dian tribes to create husinesses that reap
millions of dollars in pro fi ts and pay no
federal income tax - at the same time
that tribes collect mill ions in aid from
American taxpayers. Can 't imagine
Congress passing such a bill '? It d id."

And we ' re the patsies paying for all
this. A tax cut'! H ar-de-har.

Cancer!

Si-i -i-igb. A five-page article in Busi
ness Week on cancer was all about tradi 
tional treatment. Well, they' re certa inly
not going to take even a slight chance of
offending the pharmaceutica l indu stry.
There was no hint of what's causing can
cer. No hint that there arc any treatmen t
alternatives .

Since no consumer publication dares
to challenge the medical industry, FDA,
drug industry, HMOs, and the parasi tic
sickness insurance industry, the only way
the word is going to get o ut is for you
to tell anyone who willlisten that cancer
is easy to cure . Any cancer. And with
no drugs. No chcmo. No radiation . No
surgery. And I mean cure, not remission!

This vei l of secrecy has been killing
millions of people.

No, I' m not an MD. Hell, if I was I
wouldn't dare make such a statement . . .
I'd lose my license in a wink. But I do
believe in the work of Drs. Lorra ine Day,
Bruno Comby, Henry Bieler. and a bunch
of others who are never mentioned in the
medical schools or medical press.

II's all explained in my Secret Guide
to Health.

Over half a milli on Americans are
dying every year of cancer. And when
cancer str ikes, the vic tims learn soon
enough that it's incurable .. . (hat the
best they can hope for is remission.
What a crock! But not one in ten or a
hundred thousan d will ever make any
effort to look into the situat ion and do
any research. The public' s heliefin doctors
is almost total.

If any cancer victims you meet don't
even want to look at my book , may be
you can get (hem to call 800-574-2437
and get Dr. Day's video, "Cancer Doesn' t
Scare Me Anymore !" Yes, she's a "rea l"
doctor.

With the medica l cabal making an av
erage of$345'(XXJ per cancer case, news of
how easy it is to totally cure any cancer
with no drugs co uld cost the industry
hundreds of billions.

Didja see the "50 Minutes" segmen t

where an A IDS patient was spending
56,000 a month for a drug that made her
fee l better? I sure wish someone \vould
clue her in that AIDS is as easy to cure
as cancer. Dr. Cam by in Paris has been
doing it for yea rs using the same raw
food approach as Dr. Day. as explai ned
in my book.

T he Amer ican Cancer Society

One of the guests on the Art Bell show
pointed out that of the $400 mill ion they
get a year. less than 5% goes to patient
ca re. 6 1%, he said, goes fo r salaries and
perks. Further, they' ve never made one
single advance in the treatment of cancer.

We have the spectacle of Dr. Lo rrai ne
Day easi ly curing her "i ncura ble" can
cer. Ditto Dr. Bruno Comby and a few
other renegades. And Dr. Henry Bieler
curing one chi ld "l ith "incurable" leukemia
after another.

A hundred years ago cancer was al
most unknown in America , but the
American die t (hen was totally different.
We were a country of farmers, ea ting
ho rne grown potatoes, tomatoes. grain,
raw milk. free range chickens and eggs,
and almost no sugar by today's nor m.

Cancer has gone from a rarity to caus
ing one out of three deaths by 1985 , one
out of two now, and it's projected to
reach everyone by 2020.

Maybe you can start gelling the word
out about how easy cancer is to cure as
long as people don' t fall for the medical
industry $345,(){)O chemot herapy or ra
d iation to death routes - and how easy
it is to prevent in the firs t place with a
saner diet.

Mercu ry

Dentists who have been using dental
amalgam for fill ings were fou nd to have
four times the normal le vel o f mercury
in their bodies by researchers at the
Glasgow Royal Infirmary. They also had
more kidney disorders and memory
problems. My dentist, who helped load my
mouth with mercury (since removed), d ied
of Alzheimer's.

And this is the stu ff that. as a child. I
played with and used to coat dimes. It
turns out that its vapors are easi ly in
haled, and it also migrates through the
skin to your brain . It takes from 15 to
30 years for half o f it to leave your body.

It ' s been found to ca use Alzheimer's ,
kidney dysfunction, mu ltiple sc lerosis,
food allergies, impaired imm une system,
fatigue, poor memory, and psyc holog i
cal disorders . Mothers with mercury
poiso ning ca n expec t birth defects in
thei r chi ldren.

Yet, with all this becoming common
knovvledge. many de ntists are still using
amalgam filli ngs and denying the long
range health danger.

If you still have any amalgam fi llings,
get 'em replaced with plast ic as soon as
you can.

Tora Bora

Wow, we' re se mi-famous ! D'j a sec the
report of a copy of 73 be ing found in one
of the Tali ban caves in Tara Bora. Af
ghanistan? Gee, I wonder if our guys
kil led my subscriber?

Senior Hams

Wel l. if we can't att ract the kids, then
how abou t going a fter the geria tric
generation?

Maybe you've read that o lder people
arc stressed by their iso lation. If I had to
depend on friends my agc around here,
I'd be stressed too. Most of my uld
friends are dead. John Peterson. who I
used to go hunting and skiing with , died
last year.

When you have a ham stat ion you
definitely are not iso lated. All I have to
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CRLENDRR EUENTS

Listings are free ofcharge as space permits. Please send us your Calendar Event two months in
advance of the issue you want it to appear in. For example, jfyou want it to appear in the
Jun e issu e, we sh ould receive i t by March 3 1. Provide a clear, con cise sum m ary of th e
essential details about your Calendar Event.

MAR1

KNOXVILLE, TN The Shriners of Kertiela
ARS will sponsor their annual Kerbela Hamtest
at KerbelaTemple,315 Mimosa Ave" Knoxville
TN. Admission is $5. Indoor vendor tables are
$8 each plus admission of $5. Setup Friday
from 4 to 8 p.m., and Saturday from 5 to 8
a.m. Overnight security will be provided . Talk
in on 145.43 (-600), or 146.52 simplex.
Smoking indoors is permitted in designated
area only. Contact Paul Baird K3PB, 1500
Coulter Shoals Gir., Lenoir City TN 37772 .
Phone 865-986-9562.

MAR 8, 9

CHARLOTTE, NC The Mecklenburg ARS
proudly announces the 2003 Charlotte
Hamlest and Comoutertalr. It will be held at
the Charlotte Merchandise Mart , 2500 E.
Independence Blvd. (US 74), Charlotte NC, on
March 8th and 9th. Commercial dealers will
be in Freedom Hal l. The flea market will be in
Independence Hall. Doors open 8:30 a.m. to
5 p.m. Saturday, and 8:30 a.m. to 2 p.m.
Sunday. All the top manulacturers will be
represented. Major equipment dealers, tons
01 great prizes, VE exams, ladies' programs,
forums, new and used radio and computer
equipment. Meet FCC's Riley Hollingsworth
and a NASA shuttle astronaut. Tickets are $8
at the door lor both days, $6 in advance or for
just Sunday. Kids 12 and under admitted Iree.
Flea market tables at $22 each are good for
both days. Pre-paid parking 53, good for both
days. Talk-in on 145.29 W4BFB rptr. For more
details check the Websiteat (www. w4blb.org),
or call Tom Hunt KA3 VVJ, 704-948-7373.
Dealers may E-mail to [dealers @w4bfb.orgj.
For table reservations E-mail to [f1eamarket@
w4bfb.orgj . Pre-registration tickets and table
orders may be sent to Charlotte Ham/est, P.D.
Box 669, Cornelius NG 28031 -0669. Be sure
to include an SASE!

MAR9

AMHERST, MA The M.T.A.A.A. 18th Annual
Amateur Radio Hamfest will be held Sunday,
March 9th at Amherst Regional Middle School ,
170 Chestnut St., Amherst MA. Directions:
From Mass Pike Exit 4: lake Rte. 91 North to
Exit 19, Ate. 9. Take Ate. 9 to Amherst Center.
At the light in Amherst Center take a left.
Proceed through several lights, pass Bank on
right (just past the bank) . Turn right on
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Chestnut SI. (not Chestn ut Court). and
proceed to Amherst Regional Middle School
on the left. There will be help unloading and
loading. Tailgating, no stairs, handicapped
parki ng, a snack bar, and 120 VAG available.
Doors open 7 a.m. lor vendors. 9 a.m. lor
bargain hunters. Admission $5 lor adults,
children under 12 free. Tailgating $5, 8 ft . tables
$15each. VEexams al 10a.m. Space limited,
pre-registration strongly recommended. To
register, contact Dave Cote WA1DG, [wa 1dc@
arrl.net]. Bring two forms 01 positive 10, with
originals and photocopies 01 any CSCE's you
hold. If licensed , bring your original licenseand
a photocopy. Walk-ins will be accepted, but
only as seating permitsI For commercial
license testing, GROL, GMDSS-O/M, ship
radar, etc., contact Steve N 1SR at 4 13-593
6554. Leave name, phone number, and
desi red license. Talk-in on the 146.940 MHz
Mt. Tom rptr. and KD1 XP's rptr. 145.130 MHz
PL 123.0 Hz.

MAR15

SCOTTSDALE, AZ The Scottsdale ARC will
sponsor a hamfest starting at 6 a.m. on March
15th at Scottsdale Community College, 101
North - exit Chaparral Rd. , 9000 E. Chaparral
Ad., Scottsdale AZ. Parking $2. Tables $10.
Sel f contained RV par king. VE exams .
Refreshments. Talk-in on 147.18. Contact Ed
Nickerson WU 7S, 902 North 73rd Place,
Scottsdale AZ 85257. Phone 480-949-5162.
E-mail to [enickerson427@aol.comj.

MAR16

JEFFERSON, WI The Tn-Ccunty ARC will
host "Hamlest 2003", Sunday, March 16th, at
the Jefferson County Fairgrounds Activity
Center, Hwy. 18 West, Jefferson WI. Open to
the public from 8 a.m. until 1 p.m. VE exams
start at 9 a.m. Vendors will be admitted at 7
a.rn. Vendors-only parking will be provided for
unloading. Food and beve rages will be
available. Talk-in on the 145.49 rotr.Admission
$4, 8 It. table space @ $6 each. Reserve your
space early! Contact TeARC, 213 Frederick
St., Fort Atkinson WI 53538. Call 920-563
6381 evenings. Fax 920-563 -9551 . E-mail
[tricoun tyarc@globaldialog.comj. The Website
is at [www.cmdline.com/tcarcl].

MAR 22

BRAMPTON, ON, CANADA The Peel ARC

and Mississauga ARC will host a hamfest on
March 22nd at the Brampton Fall Fairgrounds.
Take Hwy. 410 north until it becomes Heart
l ake Rd. just past Bovaird Dr. Continue
northward 7.5 km (4.6 mil to Old School Rd.
The fairgrounds are on the southwest comer.
This eve nt will feature amateur radio
equipment manufacturers, major commercial
vendors, new and used radio/computer
electronics equipment and parts, VE exams,
DXCC card checking, seminars, exhibits and
demonstrations. There will also be a gala
banquet and prizes. Guest speaker will beJim
Dean, VP, Radio Amateurs of Canada. Doors
open to vendors at 7 a.m. , and to the public
fl ea market 9 a.m. to 1 p.m . Exhib its ,
demonst rati ons and seminars will be
presented 9 a.m. to 5 p.m. Admission $C 6;
vendor tables $C 25 and $C 30 (6 ft. and 8
ft.). Inctudesone free admission pertable. Talk
in on VE3PRC 146 .880(-) and VE3MIS
145.430(-). Check the Web site at [http ://
www.pee/arc.orgjfor moreinfo. E-mail to [ham
8x@sympatico.ca]. Phone Victoria 905-846
0822.

MAR 23

MADISON,OH The Lake County AAA will be
holding it's 25th annual HamfesVComputerfest
on March zard , from 8 a.m. until 2 p.m. at the
Madison High School , 3100 Burns Rd.,
Madison OH. Great bargains on newand used
amateur radio equipment, computer and
various other types of electronic equipment.
There will also be hourly door prize drawings,
c raft de monstrations and VE exams .
Admission ticket s are $5 an d may be
purchased at the door. Tables are $8 each for
6 ft . or $1 5 for two 6 ft tables; $10 for an 8 ft.
table. Call Roxanne at 440-209-8953for table
reservations,or E-mail her at [roxanne@/cara.
orgj for any other questions.

MAR 29

ST. PAUL, MN The Robbinsdale ARC, Inc.
will hold their Midwinter Madness" Hobby
El ectronics Show Saturday March 29th from
7:30 a.m. to 1 p.m. at Ganglehoff Center, 235
Hamline Ave., on the Concordia University
Campus in St. Paul MN. Concordia University
is located off Interstate 94 near Hamline and
Marshall. Midwinter Madness has commercial
vendors selling new items in the line of

Continued on page 59
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Continuing Education:
Emergency Communications on the Go

In many profession s, th ere is a requirement to participate in continuing education in order
to maintain y our certification or license. In amateur ra dio we are also engaged in a dynamic
technology , and there are certain benefits to contin uing our education in our hobby as well.

M y professional field is in radiology,
and a lthough I have been in the man

agement end as opposed to the clinical arena
for many years. I keep my license and na
tional registration current in both radiogra
phy and magnetic resonance imaging. This
means that I must complete a minimum
24 hours ofapproved continuing ed ucation
every two years to be able to maintai n my
status as a Rad iolog ic Technologist. (Trivia
note: Since the early 1950s the correct title
has been Radiologic Technologist. People
who refer to X-Ray Tech nicians are over a
half century out of date.) On one ha nd, it
migh t he argued that wi th nearly thirty years
in the Held my ex perience should be fai rly
extensive and I should have a pretty good
understandi ng of it. On the o th er hand .
duri ng my career, healthcare has ad ded
Computeri zed Tomography (CT or CAT
Scan), Magnetic Resonance Imaging (MRl ),
and Positron Emission Tomography (PET
Scan). The requirement for continuing edu
cation has ens ured that 1 stay up-to-date in
my own clinical areas, as well as learn about
the new and emerging technologies.

Amateur rad io is also a technologically
oriented Held with many enhancements over
the twen ty years that I've been licensed .
While the International Morse Code hasn' t
changed, we've added many new modes,
partic ularly in the digital realm. The brick
size ha ndie-ralkie that my Elmer used has
given way 10 much smaller multiba nd com
puterized HI's with more features than 1
co uld have imagined back in the early '80s.
I remember amaz ing people by bringing up
a phone patch with my first HT. Today that
would only rate a yawn, but only if 1 could
get the other person to put the ir cell phone
down for a m inute or two. The world and
our hobby have changed phenomen all y,
an d that's why we 're beginning to see a

movemen t toward continuing education in
amate ur radio.

The American Radio Relay League is the
d r i vin g fo rce be hind t hi s m o vem ent.
W hether you love the League or hate it, you
have to admit that they ha ve given the hobby
some tools tha t we otherwise would ne ve r
have e njoye d. Co ntinuing ed ucation is
one such offering. While many ham s re ad
voraciously to keep up on the great ne w
technology (known to our spouses as toys),
there is something to be said for a struc
tured approach 10 learn ing. A structured
educational process attempts to ensure that
certain topics are presented in a certain way
so that the learner acqu ires certain ski lls or
concepts that may not have been present be
fore . Pilo t's training. fo r example, is ge ared
10 teaching the stude nt all the skills essen
tial for a safe ni ght unde r routine co nditions.
It also pro vides a framework so that othe rs
e ngaged in the same en deavors have a
reasonable idea as to wha t o thers' level
of training is. It ki nd of lets you know what
to expect when dealing with someone new
if you know what training they ' ve had.

With the state of the world today, a ile of
the key sets of skills that am ate ur rad io
operators can be expected to have arc those
relati ng to emergenc y co m munications .
With as near and dear as this topic is to my
heart, I think it was an excellent idea for
the A RRL to offer this as a cont inui ng
ed ucation course .

Th e re arc ac tua lly three co urses on
eme rgency co m m unic a tio ns tha t t he
ARRL offe rs . The first co urse is aimed at
amate ur radio operators who expect to be
called upon to pro vide co mmunications in
an emerge ncy . The Level II course deve l
ops net management skills fo r those who
want to participate as net contro l stations
and ne t m anagers. The third level is aimed

at those who manage emergency commu
nications at all le vels.

I had the opportunity to take the Ama
te ur Rad io Eme rgency Comm unicatio ns
Level l over the past few weeks . The course
is handled on line through the Connec ticut
Distance Learning Conso rt ium, and is kind
of like go ing to schoo l over the Web. To
enro ll in a course , yo u ca n go to th e
League' s home page lhttp://www.arrl.org]
and search for AREC. Or you can go di
rectly to [http://www.arrl.org/cce/courses.
html] , which will give you a description of
each cou rse and e nro llment in for mation.
There is a cost associated with the courses,
although all materials are provi ded via the
Web. Each leve l of the course costs $45 for
ARRL members and $75 for nonme mbers.
Upon submiss ion of your application and
fees, you'll receive instruct ions by E-mail
on how to access the Web site and how to
start the course.

Each stude nt is assigned a mentor who
will help him through the course. Mine, Jim
Stalzer WJ0 S, prov ided guidance, insight.
and encouragement during the process. In
my case the course bega n in mid-Novem 
be r, and rad iology has a major weeklong
trade show that starts the wee kend after
T han ksgiving . W hen he didn 't see the ac
tivity that would be expected, he gave me a
ge nt le nudge to make sure that I was on
schedule. The mentor is a key element to
this course and its success, acting more as a
guide and sounding board than an instructor.

T he re are twenty learn ing units . Each
is the equiv a lent of about fi ve to ten pages
and covers ke y concepts of emergenc y
commu nic ati ons . T he re arc sig nifica nt
references listed at the end of each unit from
such sources as the Fed e ral Emergency

Contin ued on page 61
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QRP
Low Power Operation

Geriatric Care for the Argonaut

Mike Bryce WB8VGE
Sunlight Energy Systems
955 Manchester Ave, SW

North Lawrence OH 44666
[prosolar@sssnel.com]

It 's hard not to mention the Ten-Tee Argonaut 509 when talking about QRP. For y ears it's been
th e standar d by which other radios have been j udged.

Photo A. The crystal fi lter used b.y the 509 is shown here.
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B ut the 509 is gelling old. Some of the
early model s arc approach ing 25 

years-old. Ifyou own a 509, you' ll find this
installmen t of the QRP column your cup of
tea!

What goes wrong?

Besides the usual prob lems of dried
out capacitors and ca rbon resi stors
changing va lues, the re' s no one sing le
problem tha t appears 10 be comm on 10
the 509.

One problem you will see in all of the
older Argona ur-serte s QRP transccivers
is loo se or bro ken dial s trings. Repl ac
ing the d ia l stri ng is no t ha rd, bu t ge t
tin g to it can be a challenge . You mus t
comp le te ly stri p the rad io dow n to get
to the subpanet th a t ho use s the dia l
str ing. It ' s not hard to do, bu t I mu st
wa rn those wi th weak hearts , it can be
overwhel ming!

Before you get started learin g into the
509, ca ll Ten-Tee and order a dial string

rebuil d kit. It co nta ins everyt hing you
need to res tri ng the tran scei ve r. As a
ma tte r of fac t, they ' re not ve ry ex pen
s ive - orde r two and keep one in the
j unk box .

A nd although I' JI be talking abou t the
Ten-Tee 509, the same procedure hol d s
t rue f or t he Te n-Tee 505 QRP trans
ceiver and the Ten-Tee 5 15 tr ansce ive r.
As a ma iler o f fac t, eve n the Ten-Tee
C e ntu ry 22 and the ori gi nal Ten -Tee
Argo sy use the same basic steps in d ia l
stri ng replacement.

T he fi rs t step in getting to tha t dia l
st ring is to remove all the fro nt knobs .
Make sure you have the rig ht tools to ge t
the knobs off. Some have set sc rews , o th
e rs have Alle n scre ws, and then some
knobs push on. A fter you have a ll the
knobs remo ved, pl ace them in a wa rm
bath of mild soap and water. Let ' em soak
for an hour or so to remo ve the dirt and
crud. Wash them off with c lear wate r and
towe l dry. You' ll be amazed how much
di rt can accum ulate on those knobs!

Now, remove the
two end pie ces .
There arc severa l
screws holding each
into the al uminum
chassis. Before you
can remove the two
end panels, there is
an aluminum brace
bar that runs from
o ne p ane l to th e
other. T his guy is
located at the very
to p of the radi o .
You' ll need a long
screwdriver to reach
the single screw on
either side.

O nce yo u ha ve

the end pieces remo ve d, place them down
on a soft clo th. T his will preve nt them
from picking up scratc hes 10 the wa lnut
in lays .

With the end pane ls off, there a re b ut
a fe w more sc rews hol d ing the fron t
pane l on . To get the f ro nt panel off ,
break out the hollo w shaft nu t dri ve rs
and remove the hard ware a ro und the
co nt ro ls . For goodness' sake, use the
nu t dri ve rs and not a pair of p lie rs to
remove the nuts. A s lip of the pliers will
se nd a sc ra tch acro ss the panel, leav
ing a deep gouge in it s wake. Use the
correc t too ls !

C are f ull y re move the f ront pane l.
No w, if you 're luck y, the di al s tri ng will
sim ply be worn out and not broken. T he
e lastic cord ro utes o ver and under the
p ulleys. T he e las tic cord is fas te ne d
do wn via a solder lug j ust abo ut under
the mai n VFO tunin g sh aft.

It ' s a lmost alwa ys the c las tic cord
tha t cause s the problems wi th the dial
o n the 509 . The e las tic cord lo se s elas
tic it y and the poin ter droops wh en yo u
tu ne toward s the lo w e nd of the band .
So me ti mes th e dro op is so bad the
poi nter fa lls dow n.

When I rep lace the cl astic co rd, I nor
ma lly don 't me ss with th e dia l s tring .
The elas tic co rd is fastened to the s lide
poi nter usin g a granny kno t. T he dial
stri ng is left a lone. Now, having sa id
that , if you ha ve purc hased th e re strin g
ki t fro m Ten-Tee , you m ight as wel l
insta ll a ne w d ia l string al o ng w ith a
ne w elastic cord .

Before yo u start re mo vi ng the ela s
t ic co rd a nd s tri ng, mak e a drawing of
how the str ing and cord wrap arou nd the
various p ulleys . Thi s sim p le ste p can
save you ho urs and hours of wo rk late r
on .



Photo 8. The main tuning knob has bee" ins talled. Notice the
lamps are 011 and the S-mt'ter is working. I was working with the
rig in this condition.

Photo C. The "will resonate rack: Just a dab ofgrease 011 the area
that moves 1/1' and down.

Since you now have the front panel off,
carefully rower up the radio and veri fy that
the two dial lamps are working. If not. then
replace them.

Some other tidbits before you
reassemble the radio

Before you reins tall the front panel and
end panels. flip the radio over so you can
see the rear end. The front end tuning rack
is now full y exposed . Check the front and
rear bush ing for grease. If your unit is dry.
apply ever so s light a dab of mu ltipurpose
grease. I use bicycle grease. Radio Shac k
sells some mu ltip urpose electronic grease.
100 . Remember, and this is very impor
tan t. only a very. very small amo unt is
needed. Too much wi ll really muck up the
works .

Some last minute touch-ups

Since you already have the radio torn

apart. tak e some tim e and remo ve , o ne
a t a ti me , the plug -in boards . All yo u
want to do i s remove the two scre ws
holding the hoard dow n. T hen carefu lly
pry up the hoard . Ne xt. re set the ho ard
hack do wn in to its soc ke t. T his b rea ks
up an y oxidation o n the pi ns and sock
e rs . Pay aucntlo n to ho w th e board goes
into the socke t. You can easily get it
t urned 180 degrees around an d then
yo u've re ally had it !

There is no nee d to u s e co n ta c t
cl ean er here . You shou ld no r eve n th in"
o f usi ng any clea ner with so lve nts in it
o n the c hassi s .

After you have reset the PC hoards , it's
time to reassemble the 509. J US{ reverse
the process you used to tear it apart and
you should have 110 trouble.

You may have noticed. in some of the
photograph s of the front panel o f my
509. that the meter i s readin g 5 7. We ll .

as I was rep laci ng the dia l s tring o n my
ra dio I had it se tting on the MIDC AR 5
fre quency o f 7 .258 . Of co urse I had to

check in to th e se rvice . and was g iven a
59+ re port. Not bad for Q RP and a radio
s pread a ll over the work bench ! fD

Surplus :\ticrowlnc Parts & Test
Equipment

dudleylab.com
Visaf.'ICfDiscover

732-240-6895
Toms River,:"I1 08757

Back Issues
of

73.Haga:j",
Only S5_00 Each!
Call SOO-274-7373

Photo D. Notice how the string is rim bet ween the two pulleys. Photo E. Internal gong switches for the band switch.
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NEW PRODUCTS

New RIGblaster Pro from West Mountain Radio

The new RlGblastcr Pro model from West Mountain Radio
is the fo urth in a series of RIGblastcrs . West Mountain radio
was the fi rst to offer sound card in terfaces. Thei r new Pro mode l
represents a revolutionary advancement in computer-to-radio
inrcrfuccs. It is not only a sound card interface . but also a com
plete computer interface that will do everythi ng you can do with
a computer and a radio - even functions that have never been
done before.

The Pro, like all o ther RIGblastcrs, supports operation with
almost 100 different ham radio sound card programs that trans
mit and receive. with over 20 distinct ly different moues. In
addit ion to fu nction ing as a sound card interface, the Pro also
has a built-in rig contro l interface for most radios, Having both
sound card and rig con trol in a single unit allows operation with
a single serial port ! HarrrScopc (freeware), MixW, writel.og.
and other mutnmodc amateur radio programs support using a
single porI.

The new RIGhlaster Pro has two separate key ing circuits,
one for CW and one for FSK. A configurablc secondary seria l
port pro vides compa tibility with a wide choice of software.

Another new feature innovation is the ability to bridge your sta
tion mic to the computer as well as a radio. You can do digital
recording of both sides of a QSO or perform high-performance
transmit speech processing. With software off the Web, cqualiza
tiou. compression and noise reduct ion during phone operation
is possi ble. West Mountai n Radio is developing a special ham
radio program optimized for phone operation .

New fea tures unique to the RIGblaster Pro, include: front
panel LED status indicators for PTT, CWoFSK, audio source,
and audio level. making soft ware setup easy: transmit computer
speaker muti ng; front panel audio drive level control: electret
nne bias: aux. plug-in headset mic jack; dual headphone jacks:
dual P1Tjacks. for foot switch or sequencing; radio and computer
speaker loop through: and a power switch.

A RIGhlaster Pro. a compu ter, and appropriate software can
replace a mtc equalizer/processor. rig control inte rface, multi
mode TNC, Internet remote link, con test digital voice keycr,
DSP receive filte r, receive enhance r. DX beacon d ock that re
ceives, and ofcourse a sound card interface . You have all of this
in one in tegrated package. fur $299 .95.

The RIGhIaster Pro is compatib le with any sound-capable
computer and any radio that has an S-pin screw on or RJ45 mic
jack. Accessory a-pin screw on and RJ22 adap ters are avail 
able. SOllie radios will work but their mics will not, only if they
use RJ 22 plugs or digital P1T butto ns. The RIGblaster Pro comes
supplied with the West Moun tai n CD, 12 VDC power supp ly,
and all the cables you need to get on the air.

Contac t West Mountain Radio at 18 Sheehan Avc., Norwalk,
CT 06854; 203-853 -8080: or go to [wes tmnuntainradio .com]
for full details and on-line ordering.
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Octavia Ann ounces New Release of
Visual Callsign Database

Octavia is pleased to announce the newrelease ofVisualCallsign
Database 3.0 ESD, a most comprehensive source of the Common
wealth of Independent Stares (CIS) callsign information.

First released in 1990 as R&R Callstgn Database, VCD is
designed to assis t hams in successfully QSLing the CIS coun
tries of the old Sov iet Union. The updated version offers more
photographs and most accurate and upda ted listings.

It covers all over the CIS {Armenia, Azerbaijan. Belarus, Geor
gia, Kazakhstan, Kyrgh yzstan, Moldova, Russia, Ukraine,
Uzbekistan, Tajikistan, and Turkmenistan) and provides instant
access to over 81,568 database entries.

VCD provides a wide range of Features:
• Instant access to 81.56Hentries, including current. contest,

specia l-event callsigns, radio clubs, and silent keys.
• Data co nverted into thei r Engli sh language eq uiva lents

and presented in a form which wi ll be recognizabl e by both
Internatio nal and Russi an (Ukrainian, etc.I postal workers.

• 23,495 cross-references from old to new calls.
• 1.592 personal photographs and QSL card images. Slide

show facil ity. AU images arc scanned and color-corrected by
Octavia. Limited feat ure in unregistered version .

• DXpeditions with photos .
· 986 e-mail and amateur radio packet radio addresses, WWW

URLs, and ICQ #.

• Over 5,500 home telephone numbers with area codes.
• Club membership information.
• Full date of birth and year first licensed .
• WW grid locator.
• Advisor utility. Marks incorrect/suspicious addresses.
• Powerful ad vanced searching capabilities: look up by

callsign, name, address, postal code, ex- and speci al event call.
region, WW grid toc., clubs membershi p. old calls, etc.

• QSL bureau listing.
• Data export into the clipboard/label printing.
Some of the VCD scree n shots ca n be viewed at

[www.octavia .comJcallsignserver/vcd.htm1.
A 30-day trial version is free to down load from Octavia Web

site at [www.oclavia.com/vcdJdownload.as pj.
Unlimited license can be purchased securely on-line or via

postal mai l for US$20.00. All major credit cards accepted. Reg
istered users will get the entire image library (l Oa Mb) to make
their program fully functional. and one year of free updates.

Productoptions: The fully functionalCD-ROM version is priced
at US$30.oo.A CD-ROM subscription is al so available. One year
subscription includes 6 fully functionalCDs delivered hi-monthly
by mail. The regular price is US$50.00.

About Octavia

Octavia Company. Ltd ., has been developing Vi sual Callsign
Database since 1989, and specializes in del ivering design. pri nt,
and Web solutions for hams, small businesses, and companies.

Octavia is a family-owned company based in Maykop, Russia,
with a Web si te at [www.octavia.com].

Please contact Octavia at [info@octavia.comj with any commen ts
and/or questions relating to this program/product. For further in
formation, contact Valery Kharchenko RA6YR at the same address.
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HOMING IN
Radio Direction Finding Joe Moell P.E. K00V

P.O. Box 2508
Fullerton CA 92837

[Homingin@aol.com]
[htlp:/lwww.homingin.com)

True Dopplers and Comical T-Hunting

Last month's "Homing In" took you on a journey that started with Christian Doppler's birth
almost exactly two centuries ago. wtiile trying to understand color changes in double stars,
this astronomer/physicist was the tirst to document the apparent frequency shift of waves
when source and observer are in relative motion.

from 300 to 1000 Hz, correspond ing to the
audio passband of narrowhand FM vo ice
rece ivers. Hi gher rates are avoided because
they produce audio harmonics that may be
interpreted as no ise by the receiver's sq uelch

circuit.
Peak FM deviation of the Doppler tone

is given by the formula in Fig. L For best
pe r formanc e , de viat ion mu s t be h ig h

eno ugh tha t the tone can be easily detected
and its phase determ ined whe n the signal
isn't fu ll-q uieting and when vo ice or other

mod ulation is present. A four-e lement set
with Whips in an I H-inch square, switched at
500 revolutions per second. produces peak
Doppler (one devia tion of abo ut 0.5 kHz.

The bouom of Fig. 1 illustrates the sin u

so idal waveform that would he prod uced in
an FM recei ver di scriminator by a sing le
moving vertical antenna. Fig. 2 is an oscil

loscope trace of the audio output of the FM
recei ve r in a typi cal four-wh ip Doppler
se tup. Signal wa vefront phase changes that
are presented to the receiver as the antenna

eleme nts arc seq uent ially switched show up
here as periodic pu lses . A ll o f the informa

tion necessary to determine signal bearing
is con tained in the ampli tude , polari ty, and
timing of these pulses. T he rise and fa ll
slopes of the pu lses and the "tilt" between
them a re functions of the freq ue ncy re
sponse of the audio stages, and arc incon
sequentia l. Note the large pulses of opposite
polarity when switch ing to ant ennas # I and

#3, and the very small jumps at #2 and #4.
From this, we can ten that the incoming sig
nal di rection is approximately perpendicular

to an imagina ry line through ante nnas #1
and #2.

A frequency domai n analysis of the a u
d io of Fig. 2 looks like Fig. 3. The funda

mental freq uency (474 Hz in thi s case. same

a time in sequence,
fo r eq ual periods of
time . Thi s simulates
a single whip moving

along the imaginary
circle at a physically

impossible high rate
of speed, suffici ent
to provide periodic

Doppl er freq uency
shifts in all incoming

signals .
Many hams con

fuse the rotation fre

quency, the Doppler
tone frequenc y. and
the tone's frequency
de v ia tion, all o f
which are staled in
Hertz (H7.). The ar
ray ro ta tion rate
( n um ber o f times

that eac h Whip is
sequenc ed on in a
seco nd) is at wa ys
the same as the fun

damental frequency
of the induced Dop
pl e r tone . Typical
rotation rates range

a

ad

R

In a typical VHFfUHF Doppl er RDF an-
tenna unit , three or more whips or vertical

dipo les are equ ally
spaced alon g the ci r
cumference of a n
imaginary horizontal

circle. An electronic
switch connects them
to the rccciver one at

some misconceptions about antennas that
produce Do ppler shift without phy sica l

motion.

b

e

,_ R-F..-Fc
s- 1880

I ..

ba

e

Fe

Fe· S

Fe + S

Incoming

_ ......;''''19n• 1

Fig. 1. A~' a vertical allfCllnQ element mows rapidly 011 a circular
track. the Doppler shift imposes an FM tone 011 received signals.
Peak FM deviation of the tOile (S in H: ) is a function ofsignaifrc
qucncy (Fe in MH: ), ci rcular rotation rate (Fr in 11: ), and radius
of tile circular track (R ill inches), according to the f ormufa.
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D oppler radio direction finding (RDF)
se ts for ham radio came along in 1978,

adapted from a spi nni ng antenna scheme
that was First proposed j ust after the Sec
ond World War. This month, we"Il clear up



as the rotat ion rate) is the only component
of interest for bearing determination. The
array of harmonics comes about because of
the switching steps of the audio. If you have
encountered Fourier series in a math class,
you' ll recognize the characteristic dec reas
ing harmonic values. Note that only odd
numbered harmonics are present (1 422 Hz,
2370 Hz, 33 18 Hz, and so forth ). Changing
the number of even ly spaced whips will
change the relative levels of the odd har
monics, bUI will not add any even harmon
ics to the tone spectrum. This is importan t,
as we will sec in a later install ment of this
senes.

In a practica l Doppler set, a very narrow
audio bandpass fi lter (as low as 2 Hz band
width) is synchronized to the antenna roo
tation rate. Because it is locked to the
fundamental frequency of the Fourier series,
this fil ter strips out the upper harmonics as
well as the unwanted noise and modulat ion
on the incoming signal. The output is a sine
wave (l ike Flg. 1) with just the RDF infor
mation we wanl (relative phase) on it. It's
nearly indistinguishable from what would
be achieved with an in finit e nu mber of
whips, which explains why it 's possible 10

have high bearing accuracy with jus t three
or four whip antennas.

Just like the movies

Despite the above explanation and the
good performance of Doppler RDF se ts,
some hams have trouble accepting the con
cept of a few sequenced vertical antennas
taking the place of a single vertical antenna
moving in a circular pattern. This was the
topic of considerable debate on an Internet
discussion group for transmitter hunters
about six years ago. Some writers claimed
that it is imposs ible for switched verticals
to produce "true Doppler" response. But no
mailer what you choose to call them, they
do indeed follow Doppler's principle and
the equations derived from it.

For those having trouble thinking this
through, I suggested an intermediate step.
Consider the theoretica l case of an infi nite
number of individual whips and a perfec t
switch ing sys te m in place of the single
moving whip. This is the same piecewise
approximation technique used in the calc u
lus. There arc tiny phase steps added to the
rece ived signal every time the switch oper
ates, creating an infini te-step sinusoidal
Doppler-induced carrier shift in the receiver
disc riminator output, identical to the physi
cally ro ta ting whip case. Doppler' s fre
quency shift pre d ic tion s ti ll exactl y
desc ribes the freq uency changes that the

. .
rece iver perceives.

Now reduce the number of whips from
infinity to a prac tical number. This reduces
the number of pieces in the piecewise ap
proximation of one rotation from infinity
to the number of whips. The receiver 's di s
criminator output still includes phase jumps
corre sponding to an tenna switching steps,
but they are fewer in number and greater in
amplitude. The phase information necessary
to determine our RDF bearing is still present
in the fund amental frequency term of this
series. The harmonic content is greater and
more filte ring is required than in a mill ion
whip array, but our narrow bandpass filter
strips all the harmonics out.

Some me mbers of the Internet discussion
group were still troubled about all the simu
lated an tenna movement being encoded in
very brief phase j umps, whi le the rest of
the ti me one antenna is connec ted to the
receiver. But the important thing to remem
ber is that it's the combination of both the
jumps and plateaus (swi tching and sitting
times) that simulates the motion . When you
watch a movie, you are seeing a series of
still photos (frames) tha t snap from one to
another with rapid transitions. It is the com
bination of tran sitions and still frames that
the viewer perceives as smooth motion. The
eye and brain act as a filter, just as the fil
tering in the Doppler set. If you were to
eliminate either the still frames or the transi
tions, then the simulation of smooth motion
on the screen would be lost. Similarly. the
combination of both the phase steps and the
plateaus in between creates the waveform
that the narrowband filter uses to extract the
Doppler data with high accuracy.

With this explanation, almost everyone
in the group was convinced. Then one writer
poi nted out that the peak ampli tudes of
phase j umps in the rece iver output are not
affected by the array ro tation rate. Ampli
tudes remain the same because the phase
steps are a function of the number of elements
and direction of signal only. They remain
the same number of electrical degrees when
thc rate changes. This appears contrary to
the Doppler equation of F ig. I , from which
increasing the rotation rate (Fr) should always
cause increases in the deviation amplitude
(S) . Does that mean that it isn ' t a true
Doppler after a ll?

This writer 's incorrect conclusion came
about because he confused phase modula
tion (PM) with frequency modulation (FM).
They are similar forms of angular modulation,
related mathematically but not identical. An
FM signal's deviation is a function of only
the amplitude of its modulating waveform,
and is independent of the modulation fre
quency. PM deviation is a function of both
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No matter how many vertical elements in
yo ur Doppler array. the adj acent clements
along the rotation ci rcle mu st not be more
tha n 112 free-space wavelength apart , to
avoid am biguou s bearings due to phase
steps of greater than 180 degrees. F urther
more, adj acent e lement spaci ngs of greate r
than 114 waveleng th will produce phase
steps of more than 90 degree s, lowering the
le vel o f the rec overed audio tone and wo rs
en ing the signal-to-noi se ratio . Wi th that in
mind , the optim um spacing fo r a four-whip
"square" mobi le arra y for VHF or UHF is
slightly less than 1/4 wavelength on a side
at the highest freq uency to be used . For two
meters, that is about 1g inches on a side .

Wou ld ei ght elements he an improve 
ment'? It wo uld reduce the harmonic content

of the reco ve red Dopp le r tone, but that
woul dn 't be noticed w ith a good 2 H z
bandpass fil ter. More whips in the same size
array would mean closer spaci ng and thus
more RF coupli ng between them . That
wo uld he detrimental to performance in areas
of h igh signal reflec tions, as we 'll see in a
future installment. So in practice, the dif
fere nce in perform ance between fo ur-whip
a nd e ig ht-whip Dopplers ofthe same array
size usually isn't significant.

On the other hand , for a fixed installation
such as your home rooftop where plenty of
space is a vailable , o r for a car-top array at
UHF or microwa ves, the added complexity
o f mo re e lements in a larger array allows
yo u to impro ve perfo rm ance by increasing
the overall array size (aperture). Consider a
two-meter eight-whip array in an octagon
pattern of 18 inches per side (i.e .• the same
adjacent whip spacing as the typical four
whip Doppler). Radius of rotation is more
than double that of the four-whip set, giving
over 1 kl-lz Doppler tone deviation at the same
rotation rate. The array aperture is more than
doub led, whi ch improves perform ance in
mul tipath .

The downside is that this array has a
diam eter o f almost 4-1/2 fee t, so it won' t
fi t o n m ost vehicles . Furthermo re , you
wo uld need 7- 112 feet tota l di ameter to
prov ide ground pla ne under the whip s.
But a similar size (in wavelengths) array for
the 70 em band (440 M Hz) would be o nly
2-1/2 feet d iame ter, which is practical.

A fin al caution: The equal spacing of

Continued on page 62

How many whi p s?

does indeed have propo rtionally greater
deviation . So the Dopple r equation is indeed
be ing fo llowed . and we do ha ve a true

Doppler RDF set after all.

invented an indirect method of transmitting
VHF-FM. A crystal osci llator was followed
by a "serrasoid'' phase mod ulator, and then
by se veral doubler and tripler st ages that
a lso conveniently multiplied the deviation.

Arm strong 's method d irectly varied the
phase of the RF signal. which indi rec tly
varied the frequency. By shaping the audio
to be transmitted prio r to applying it to the
phase modu la tion stage (i ncreasing t he
levels o f lo w fre q ue ncies at a 6 dB per
octa ve slope) . his transmitter' s output was
indistinguis hable from that o f a d irect-FM
transmitter. Phase modul ators with audio
process ing to achie ve FM were standard for
many years .These circuits were in the trans
mitter o f the FM broadcast sta tion that I
tended in c ollege and in the VHFIUHF
business-band rigs that we converted to ham
frequ encies in those days.

If we inc rease the switching speed of a
Doppler array, the phase changes and thus
the voltage peaks in the d iscrimi nator out
put do indeed remain the same for each j um p
in a cycle of rotation .The ind uced PM level
o n the signa l has not c hanged . But since we
have increased the rotation frequency and
henee increased the frequency o f all tone

components coming out of the discriminator,
the equivalent FM sig nal being detected
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the amplitude and frequency of the modulat
ing waveform. In P11, the higher the modu
lating wave's amplit ude and/o r frequency, the

greater the deviation.
A quick bit of history: In 1936, before

phase-locked loops and other modem d irect
FM producing techniques, it wasn't po ssible

to achieve distortion-free high deviation
in stable osci llators. So Edwin Armstrong
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Fig. 3. Frequency compollellts in the audio output of a typical f our-whip Doppler.
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Fig. 2. Audio output wavefo rm of a re
ceiver wuti 11 typical fou r-whip Doppler
set ill operation.



THE DIGlTnL Pnar
Jack Heller KB7NO

P.O. Box 1792
Carson City NV 89702-1792

(KB7NO @worldnet.att.netj
[hnp:/l1<:bzoo.borne.an.net)

New home of The Chart

A New Definition for "Narrow": SSTV within MFSK!

Advances in the digital art are surfacing rapidly . By the time y ou read this the narrowband
SSTV described here win have been added upon to such a degree that this article will take on
the appearance ofa Stone Age review. But, y ou call always say you saw it here first.

This is being written just after Christmas
2002. There are two reasons to men

tion the timing. First, there was an interesting
Subject Line on the MixW message reflector
where this new mode was introduced that
announced, "Merry Christmas," It was well
timed as a "gi ft" from Nick UT2UZ. The
second is, as I mentioned. that the lnforma
lion in this article will be pretty m uch o ut
of date in a very short few mo nths.

To ge t rig ht to the po int, we no w have a
narro wband SSTV mode that is legal in the
digital po rtion s of the ham ban ds, at least
as far as has be en in te rp re ted . The on ly
clutter that will result is that there are go ing
to be so many users, we will soon be stand
ing in line for a turn to tra nsmit. Well, that
is an exagge ratio n I am sure , but I found it
quite easy to initiate my firs t two contacts
to experiment with the mode.

What is needed is the latest version of the
Mix W software, starting with the beta pack
age MixW2.06xj , which was the release on
Christmas Day. It has a cost, but it is the
same as it ever has been, $50 US. To ex
pla in, if yo u paid o nce, you have paid for
all the updates with that o ne -time charge .
One other q uick point for those unaware:
The nonc rippled demo version can be had
for a free download.

I have read complaints that JPEG files
would not work and , as of this early us age,
I had four JPEG files and fo ur bitmap files
and the only success was with the bitmap
files. Someone offered the opinion that this
was because of some system abnormality.
The image shown in the screensbot here was
claimed to be a JPEG. So there is somewhat
of a learning curve as ye t. We wi ll have to
watch and sec how this plays out. There was
an early rumor there would soon be a color
version.

W hat i s impo r tant is tha t i t wo r ks .

W hatever bugs that surface will be dealt
with as usual. The other intere sting thing is
the mode hit the streets and sudde nly cv
eryone seemed to kno w ho w to use it. The
strange pa rt ab ou t that is up un til th is wri t
ing and a fter using it myself, I have not seen
an y color-by-the-numbers fo r setti ng up for
the mode .

That means the process is easy and intui
tive . I got some hints from the reflec tor
about a <PIC> macro and some suggestions
about which was the best way to use it. Then
I looked in the list of m acro commands that
come in the progra m and <PIC> wasn 't
listed . Of co urse I tried it anyway an d it
works .

I think everyone else who was fa scinated
hy the idea follo wed sim ilar steps . There
was mentio n on the MixW reflector about
approximate d imension s and that the images
needed to be in black and white. Quite a
fe w of us ha ve g raphics software to facili 
tate these conversions from reg ular digi tal
images we ha ve stored .

So , this was rea lly easy. In my case, there
was no outlay of cash to ge t into the M FSK
picture-send ing frenzy and have some fun.
Tha t is what I did . I realized after making
the scrccnshot that my log demonstrated this
to be my second venture into the mode. If
you read it carefu lly, yo u will d isco ver there
were at leas t two day s between those two
contacts.

Some of the time was de voted to other
rea l-time projects (some what related), and
a portion of the de lay was caused as 1went
through images and organized a fe w and
assigned them to indi vidual macro buttons.
The result was to see what the differe nce
was bet ween the JPEG and the bitmap for
mats, and I could choose them on the fly.
Thi s did not cure all my c lumsiness, hut
saves o ther operators from wa iting for me
to find im ages.

I did it the Hard Way fi rst

The re are other issues, such as another
way La use the <PIC> macro. I went with
the straig htforward me thod of wri ting a
macro to fetch a specific file from a spe
c ific d irectory (folder). That is, I made a
directory, C :\NarSSTVlmag, with the doc
to red im ages residing wi thin. So, the first
macro I wrote was <PIC:\NarSSTVlmag\
V&TinCC.jpg >

Yo u can see why I chose to write sepa
rate macro s for each image (leng th - hard
to do this on the fly). Incidentally, this macro
is written correctly but wo uld not transmit,
but the macro in the hutton next to it is the
same image in bitmap form, extender .bmp,
and it flie s j ust fine .

I learned to "go with the flow"

ln the end, at least at this writing (it keeps
evolvi ng as I write ). the newest and easie st
to use macro is <PIC?N>. With this macro
in place, all yo u do is evo ke it and the main
M ixW direc tory is displayed with o nly the
graphics files. To be clear, this means yo u
must store yo ur im ages in the MixW direc
tory (fo lder) to use this method. This allows
you to click on any file and a thumbnail is
displayed so yo u are sure of co ntent; then
double click and it is in place to transm it.

A s thi s is being written, I checked and
al ready someone had found the reason why
the abo ve JPEG file type would not trans
mit. It was a converted fi le using the Paint
Shop Pro software to co nvert from color to
gray scale which appears as black and white.
The au thor of the fix I j ust fo und said he
had discovered the working solution is to
"dccolonze" the pictures using the same
program. He gave an explanation, but I will
lea ve that to those who enjo y disc ussing
technicali ties.
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I got into too much of a rush

at [hllp:1/homc.att .ncr/- m nchap/hamhdtvI
hdsstv l.htm] .

T hese images easily equal the quality of

prints you see in the best slick magazines.
T he software for this is, as stated, free

fo r the download. I do wn loaded a nd in
stalled this program. It can be found at the
Web site where you download the SSTV~

PAL and other such programs that you can
link to from The Cha rt on my Web site . And
there are others a vailable from links to the
above referenced URL. Even a Linux version

is available . T he only d rawback I can read
into the literatu re co ncerning this program
is they say you should have a 2 GHz CPU
fo r best res ults. Mine is a bi t slower but

when I find someone willi ng, I will make
the test run. It is really worth a look and

appears ve ry simple to use .

And speaking of SSTV, I mentioned last

mo nth that it looked like the creators of
C hromaPIX , Silicon Pixels. had packed

their te nt. Just after that message got se nt
10 the magazine, I received word from an
alert reader there is a new Weh site, which I
edited into The Cha ri. So the link has been
ready for some time be fore you read this
and all is we ll. Another g reat software, o f
ten referred to as the benchmark for SSTV

software . is st ill with us .

d~JJJ:! J

!"",,<hotJ"'k 1
.. KB7N O <l< I{K" OU:

m :4MY-E 0< 1:/'.7HO V,'" fI'. AMt,w M<,.n.,., "n>.I' oj "''''' qrn AJ<o<.>' ~,rl«, J",' ~f.... <>01:'

_",~, ] "'" IV"" '" ,,00 "'" "'"" ,,".J .~, wOl ,,, ""'. "'"., 1b.'" "0< ,m ,",,, """" 1~.""_,, ""m
!;!~'" J~'4.

Fig. J. NRSSTV OI'a MFSK! Some realfun wilh images where you never expected to use
them. The f requency was at 14.(N1O.5. The mode is MFSK. bur the diffe rence is tne black
and white image to the right of the screcnshOl- under the world map - was received
using this mode. This was on e of the first[ew QSOs I had ill this mode and it was learn
ing tune, but it ll'as wor/.;illg and with no real instructions . The method is f airly simple,

see the test. Note the little icons i ll the text fields. These appear as you load all image and
when it begins to transmit, At the time of this shot, I was sending all image. {f you will
100" to the bottom leji co mer von will see the message, "Transmitted 12%." II takes
about the .Iame amollllf oftiine ro send all image ill this mode as by regular SSTV. All you
need is fo r horh stations to ha re the sallie software, and there are plenty of hams in the
action already at this writing . Ytnt won 't have a problem finding someone to try it OUI 011 .

A nd ifyoII ,10 /l ot already have a copy of Mix\¥, me 15 day noncnppled download isfree.
When you try it, vou are hooked!

HK4MKE Jo KIHNO V.<yfl'."""",," M<dmIimo&<oc:~qrn "",,,," p<ri<" J"" . f<w o«> "
."" I ... ,.,.. to , .... "'" ""'" '"'" w, ....... "'" •W<>tI« I""" O¢l ,<t' """ Mo. If,,,,,,_J thom.,

http://kb7no.homc.ll1t..D::t

The linux Project

This one really stretches the imagination.
I have been working, or reporting that I am
working , at getting a Linux wo rk station up
and running with ham software in place.

Been a rough go and many of you have been
very sympathetic toward the cause . I have
received a lot of encouragement and that is
appreciated.

T he latest is that it is getting closer to frui 
tion. At long last , I put a page on my Web

site about the L in ux e xpe rie nce. It is not
complete as yet because this thi ng is really
testing my sttck-to-i t-ivc-ness.

But the progress at this point in time is
that I have successfully gotten all the ducks
in a row as far as installing an " off-brand"
(l think all Linux software is considered off..
bra nd by those not involved ) ham ware
named KPSK. A bit more configuring and
it may just f ly by the time the last of the
snow is shove led around these parts.

T here have been some interesting learn
ing o pportunities as th is adventu re has un
folded . A lo t of this centers on support for
different operati ng systems . Linux can be
tough to get all the square pegs in the as
sorted matching ho les. b ut so can a lot of

There is another new mode out that I have
not as yet had the time to experience . I stuc k
in the little heading about the other end of the
spectrum after having given the Narrowband
SSTV a plug that incl uded low cost. You are
not to believe this next item is pricey hy con
trast. It is the idea of, believe this (it is diffi
cult to think abo ut), High Definition SSTV.
and it is freeware.

Whew! That beco me s a mind twi ster
when you think of it in the terms of ham
modes we arc acc ustomed to using. If you
want to see some tru ly great. about as flaw 
less as you can imagine images. take a look

usually automated manner. In thi s MixW
method, you can gather images or not hot her
with them, your choice . The only real prob
lem with saving them is remembering to
delete them before sheer clutter sets in .

Al l in all, 1 must say this is the regular
ham way to have fun. Spend a minimum of
bucks , if any, and jump into the middle of
the action . No one is upset if yo u blow a
few transmissions. Other users will do their
best to help you get it right the next time ,
hopefully before the end of the QSO.

The other end of
the SSTV spectrum

11Infw"M.n

Where is:

Speaking of the learning curve , the users
arc the best source of inform ation . During
the QSO shown in the screenshot. Andrew
sent back one o f my images and I mentioned
I had no idea ho w to save the image for re

turn as he had . He ex plained simply all that
was necessary wa s to click the lill ie emblem
in the upper left corne r of the SSTV screen
and fo llow the directio ns . From there it is
automatically saved to the MixW file by
default. Things a g uy can learn if he will
hut ask.

In the regular SSTV software there are
opportunities to save images in a similar anti
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Arkgnsas S Communication Store

1710 East Parkway
Russellville, AR 7280 1
Phone 479-% 7-8315
Fax 479·967·83 17
1-888·315-7388

Kenwood. loom. A/inco, ADI.
Police & Fire Communications Equipment.
Surveillance Electronics (Installed).
We sell amateur & commercial band radios.

www.rtselectrontcs.eom

3 Models from
$49.951 ------

runner
Intelligent DC power panel
• Convenientty power your station with Andefson PoINerPoIelY con,nnec:totect<",n;.
• 40 Amps total, outlets to run all ofyour transceivers and accessories.
• Each and evert outlet indMduaUy ATC fused with LED open fuse indicators.
• Precision lED and audio aIet1 of safe. aver or underYolt3ge, 4012 & 4008.
• No messy binding posts, frayed wires. tHack tape or short circuits.
• Safe, sect n . hot connect, polarized, color keyed, unisex. connector system.
• ConfOlll1S to the ARES, RAces, RSGB recomnended standard.
• Peifect for hOU le. mobile. rover, portable, emergency and OJIltest stations.

The only no compromise
sound card interfaces.

The easiesllo set up, high
quality, complete solution.

The besl support too!
Read our user comments!

See our new RlGbIaster pro
elsewhere in this QST
RIGblasters: Pro, Plus, MB and Nomic

http://www.westmountainradio.com
West Mountain Radio de N1ZZ and K1UHF
18 Sheeh a n Avenue , Norwa lk , CT 068 54 (203 ) 85 3 8080

aster
Have more fun with your radio

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

is a subscription to 73 Magazine ... onfy $24.97/
Calf 800-274-7373 or write to 70 Hancock Rd., Peterborough NH 03458

the tec hnology we see these days. Some of
the marketers make quite a point of tel ling
you about support, then when you ca ll for
help you are asked to ante up for each ses
sion. I have to be seriously desperate to suc
cumb to this blood letting , but I go along
on occasion.

As for the mutter of the Lindows ope rat
ing system, that tu med out to be a definite
pay-fo r-play adve nture, and that is okay for
some because that company appears to be
providing what they charge for. I have no
regrets . They were definitely part of my
education in the Linux vein. I was glad that
some other ave nues were open that I have
been following.

Currently, I am working with an early
release of Red Ilat, and a ham suggested I
join the Red Hat Network. This is a freebie
where updates are available for the down
load. Another education awaited me. They
ha ve this all set up to automatica lly probe
the system tha t connec ts to them - yours
or m ine - an d tell us what updates are
available and provide the download. Once
the files are in place the ins tallat ion is ex
tremely simple. Even for me.

I understa nd that the Mandrake package
for Linux has a sim ilar offeri ng. So here are
two major players in the Linux fie ld offer
ing automated support to he lp make these
things run .

Alas. this does not solve all the litt le prob
lems of gett ing everything sorted ou t. but
there are also a lot of folks, in our case Linux
using hams. who are very understand ing of
the problems that beset us when we attempt
to make these crazy machines work. And
that is another so urce.

Now. just a litt le side glance in defe nse
of the folks at Microsoft. They do similar
things. Many of you are aware of this. Re
ce ntly, I had occasion to stop by their upda te
area on the Interne t to download a file I
did not have, and fou nd a num ber of up
dates not in this Win98se. So I down loaded
the whole bunch of them, and when the fi les
were downloaded the sys tem automaticall y
installed them fo r me. Pre tty good. Le ts
of pros and cons to discuss the re bUI it is

Con tinued on page 56
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f-- - - - - --- - - - - - ---j Special swivel antenna mount pages

Plug in the 9 VDC wall transformer.

Test ing

[www.fir es t ik.com/Ca ta log/MK·
SBIx.lum]

[ ww w. f ires ti k. co m/Cata log!
d vsb.htm]

[ w w w . alf ent er p ri s e s . e om !
mobile l.htm]

[www. shakespeare~marin e . com!an ~

tennas!mounts/swi vcl -81-s.htm]
( ww w. so ft .d on ba s s .c o m !i g or!

YACHfA llshakespcat"C_mounts.htm] fa

Junkbox Telephone
Recording Adapter
continuedjrom page 22

because of the variety of pi nouts o f the
salvaged components. PI and P2 are
each connected to the pertboard using
about 1 foot o f twisted pair wire each.

Twi sted pai r wire can easily be made
with a variable speed drill. Simply put
the ends of the two wire s in the dri 11
chuck and tighten . Hold the other end
of th e wires taught while running the
dri ll at a slow speed. Turn the wires
until the pair has about two tums per
inch. Remove the wires from the chuck.
trim, strip, and tin the ends.

The 12 ring connection (~) is con
nected to ground with a fi inch piece of
wire. The 12 tip (+) connection is
wired to one side of switch S I . The
o ther side o f Sl is connected to the IN
terminal of vol tage regulator UI. Refer
to Fig, 2d for V I 's p inout. I will leave
it up to you to be able to mount th e
Telephone Recording Adapter assembly
into a suitab le enclosure .

turn the car away from the signal and
then hack agai n - you've got a mobile
beam ! When the signals are down, take
advantage of thi s fact, it d oes help!
I' ve logged many hours of fun with
this type of antenna system and you
can, too. I t's a great DX antenna and
you 'll see the best results on those
long hops.

Is this antenna system for everyone?
Of course not ! But for me, it's a
"DREAM" co me true !

Build You r DREAM Antenna
continuedjrom page 13

Testing it out - swinging the beam

to say to us, "If you want the advantages of
the system. you gotla learn to play our way."

To tell the truth. I don't mind that as much
as it appears. What I want to do is get the
ham community I can reach to take a look
at thi s stuff. My real hope is that I can tell
you a complete enough story so that you
can bypass some of the problems I have
encountered and get into this system and
enjoy the advantages yourself.

That' s it for this month. Keep those
digital fires burning. 73, Jack , [KB7NO@
att.net].

Find an empty parking lot some
where - up on a hill if possible - and
scan the band for a decent signal. It 's
important to know th is, so listen up.
This is a directional antenna. Try
pointing the front end (diagonally op
posite to the side you have the antenna
mounted) to ward the incoming signal.
While th e station is talking, slowly

plug or to an accessory outlet - watch
the current maximums allowed here .
T hey may be a lot lo wer than you ex
pect, so read your owner 's manu al!
Otherwise to run high power, run your
power lines directly to the battery with
fused lines. Be sure to run that second
ground wire I mentioned earlier from the
ground lug on th e rig and use some sort 1------------ - - - - 
of quick connect plugs to attach/detach
to the ground wire for ease o f removing
the radio each day.

[B y th e way, if yo u o wn a Scdoor
vehi cle and getting into the hatch is
going to be an issue for yo u (I j ust
don 't use it), check out some of the
sites I' ve li sted for special mounts to
handle this.]

As a last s tep, take a little time to ar
range th e cable neatly from the back of
the vehicle all the way to the radio. Try
to keep it out of tripping d istance by
tucking it under molding or carpet where
possible . I've found that especially
near the doors, it's easy to unscre w the
molding , place th e cab le down and
screw th e molding back in place all in
just minutes. It w ill save yo u a lot of
aggravation later.

A little in the form of editorializing

What I am saying is tha t there are some
rea l advantages to getting a Linux system
up and running . I feel I am a pre tty frugal
person whe n it comes to mo ney spe nt on
computers as I sit here with this machine
that once cost over $1,500. And if I we re to
update the operati ng system 10 the latest and
greatest according 10 Microsoft, it would be
faster but 1 wou ld then have to buy new
software to replace the stuff that is already
working.

There is a bit more to the story. The pre
vious mac hine ra n with updates for about
eight years before retireme nt and had
somewhere between $2,500 and $3,000
dollars in vested in orig inal outlay and
"improvements." Thi s allows me to make
a conservative estimate that I have spent in
excess of $4,500 in ten years to play the
"keep up with the Jones" computer game.

What is the point? This is a way better
method to acquire income than when razor
companies sold cheap razors that needed
expensive blades replaced every couple of
days. All thai is necessary to get us to spend
more on these Windows systems is to come
up with irresis tible games and toys that will
only run on newer systems that require
everything else to he replaced for more
expense . That is why I have found a kind
of ground zero with Wi n98se and attempt
to make it do everything I want.

Now, the idea of the Linux workstation
is to assemble a machine that never has an
expens ive major update . In the project I am
working on, I have not as yet finished buy
ing hardware because I am still dancing
around the iffy getting-it-going phase. When
I see the light at the end of the tunnel I will
have to go for a decent monitor and a few
small items, but I expect 10 get this thing
all together doing almost every essentia l
word processing, graphics, and bam-oriented
procedure that I do with this Windows ma
chine, with a total outlay of under $700, and
never need a major update! Quite a contrast.

The problem? Nothing about this system
thus far has been plug-it-in-and-turn-it-on
and start to usc it. It is a slow tinkering pro
cess. Sometimes I rea lly have negative
thoughts about the folks who build all these
little packages of software for the Linux
system that don 't seem to communicate with
each other. And you know what? I don ' t
think that bothers those folks. They seem
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definitely a service as good as any that we
don't hear much about.



For a "simple AMlFM broadcast ra
dio," th is Panasonic is sure packed
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Conclusion

Other uses

Dra wing t he new m eter scales

level, the detector hccame a live and the
FM radio played in a manner that ap
peared to be no rmal. Of course, after

range of voltages normally seen in
equipme nt powered by an automobi le
electrical syste m.

The voltmeter uses the expanded
sca le circuit of Fig. .s with expanded
scale marki ngs on the face . The ammeter
uses the circ uit of Fig. 3 and is placed
in the input of the regulator circuit.
T his placement e liminates the effect of
any voltage drop across the meter
shunt resistor from affec ting the output
voltage. With this placeme nt , c urre nt
d rawn by the regulator circuit itself is
included in the meter reading. How
ever, the regulator circ uit draws less
than 5 rnA. a neg ligible amount o n a
5-amp meter sca le.

New meter sca les are best drawn on
bright whi te paper with black ink . If
the original meter needle is white, you
can make it black wi th a black felt-tip
marker. Those with artistic talent can
envision many o ther possibilities. I
used a pen plotter to draw the sca les
for the meters on the 12-volt powe r
supply as seen in the photos.

I hope to see many projects de
scribed in th is j ou rnal using recycled
meters. It' s great fun to bu ild your ow n
instruments and gear. II

There are many o ther uses for re
cycled meters . An SWR bridge re
quires two me ters. If purchased new,
the cost would be prohibitive . With re
c ycled mete rs. the cost is zero! Re
c ycled mete rs can a lso be used in a
d ipper instrument. o r as an S-meter in
a home-built receiver. Other test in 
struments are described in the new
book Tesl Equipment by Guido Si lva
12EO, whic h is avai lable fro m Barnes
and Noble and al so fro m Amazon on
the World Wide Web [wwwamazon.coml.

All About Electron ics
Frustration
conlilluedjrom puge 37

droppi ng the power. then restoring it.
the FM radio was DEAD again. Re-

•
peati ng the signa l generator injection
again worked. but only periodically.
D uring the time the FM portion was
working, the AM portion worked as
well . O K. where do I go from here'?
The problem appeared to be around
IC2 - was the chip good or had '? And,
if it was bad. what then?

So how do I proceed to troubleshoot
a chip that has no pub lished available
data'? The firs t step duri ng this part of
the process was to exami ne the board
under a magnifyi ng glass to see if any
bad so lder joints or broken traces were
visible . As you might expect, e very
th ing looked good and no obvious
problems were detected.

Studying the schematic regarding
the part surrounding and connecting to
IC2 suggested that checking the parts
should he the next log ical step. Each
capacitor and resistor was removed in
d ividua lly from the board. checked.
and then returned. No problem was
found. The next thought I e nte rtained
was that perhaps one of the IC pins
wasn't properly soldered even though
it pas sed a visual inspection. Each pin
of IC2 was rcsoldcrcd. but that process
fai led to repair the problem.

What fixed the problem? Even
though the IC pins appeared to be sol
dered. I had to assume that the re was a
hai rl ine crack in the c ircuit trace con
nected to one of the Ie pins. Though
each trace appeared to be O K by visual
inspection, I chose to clean off the so l
der mask on a small section of the
trace adjacent to each pin of IC2. Each
trace section was then chased wi th sol
der that functioned as a bridge. O bvi
ous ly th is had to be the cure because
the radio , with power app lied. oper
ated as expected. Even varying the
supply vo ltage from 1.5 to 3.2 vo lts
failed to d isrupt the normal opera tion
- absolutely unlike previous tests.

1-- - - - - - - - - - - - - --1 With the radio now operating, more

data was desired for future reference.
A voltage chart for each Ie pin was
developed and is shown in Table 1.

Insert the wall transformer plug into
12. Tum on 51. The green LEO (08)
should glow. The yellow LED (0 7)
should al so glow. indicati ng an input
voltage at 11 of less than 24 volts. If
D7 and D8 are no t on. check for proper
insta llation of these LEDs. Measure
continuity at PI , tip to ring . The read
ing sho uld be a short circuit. Next,
p lug the phone line into J I . With all o f
the phones on the line "on-hook," the
ye llow LED should be off. If thi s is not
the cascoc heck for proper installation
of 0 1 throug h 0 5.

Us<

Meter Made
con tin ued from page 25

the vo ltage and c urrent in an adjust
able power supply. Fig, 5 shows a 12
volt. 5-amp circuit d iagram built
around an LM31 7T adjustable regula
tor tc . A PNP " wraparound" power
transistor increased the current capa
bility from 1.5 amps for the LM317T
to 5 amps. The voltage is adjustable
from 11.5 to 14.5 vo lts . This is the

Obtai n a tape recorder with "M IC "
and " REMOTE" inpu ts. The MIC in
put is a 1/8 inch (3.5mm) jack. while
the REMOTE input is a 3/32 inch
(2 .5 I11 m) j ack. Plug the power cord
of the recorder into the wall and inse rt
a hlank tape (i t should be re wound
comp lete ly ) into the mac hine .

Make sure the 9 VDC transformer is
plugged into the wall and its output
connected to 12. Verify that 5 1 is off.
Ensure that 1 I is connected to the
phone line. Next. plug P2 into the MIC
input and plug PI into the REMOT E
inpu t of the tape recorder. Put the
tape recorder in the RECO RD mode
(th is is usua lly accomplis hed by
pressing the PLAY and RECORD
buttons s imulta neous ly).

Then, tum on S I . The green LED
should glow. Tbc yellow LED will glow
if any telephone on the line is "off
hook ." When the yellow LED is on.
the phone conversation is being re 
corded . As mentioned earlier, tum off
S I (0 disable the Telephone Recording
Adapter. fa



Travels with Henryk - Part 10
contl'nuedfrom page 39

Lithuania, I could see that the spirit of
homcbrcwing is still high there (P hoto
E). Ricardas is not very active from his

The tried and true KT34 series antennas have
been made better using the lates t computer
modeling and mechanical desig n techniques to
provide you with the best tribander performer
available today. Just take a look!

apartment due to limited living space
and antenna restrictions. So he spends
quite some time at the club station
which has the callsign of LY2Z0 .
There is more space ... and provisions
for running more power (P hoto F ).
These Russian power tubes can del iver
much more than the official limit of
200 watts!

The LY2Z0 club is probably the
most successful contest club in thi s
part of Europe. This is a result of many
years of improving the skills, anten
nas, and equipment. The man behind
thi s achievement is Algis LY2NK
(Photo G ). He has spent the last 40
years, against all odds, building anten
nas and equipment, encouraging others,
going on contes t expeditions, winning

------- - - - - - - - --1 contests , and so on . His efforts have

been recogni zed internationally, and
Algis LY2NK was elected to the Con
test Hall Of Fame, Number 37. The
contes t station of LY2Z0 club is out of
town, with separate operating posi
tions for each band (Photo H) and an
impressive homegrown antenna farm.

------ - - - - - - - - - --1 More pictures can be seen at the club's
Web site. For contest purposes, the
club usually uses its shorter contest
callsign, LY7A.

I have often wondered why in some
places, without technological tradi tion
and appropriate industria l infrastruc
ture, amateur radio activity is high.
What is driving people to de vote so
much time and energy, overcome ob
stacles, deploy and develop ingenuity,
all not for profit? Maybe thi s is the
elementary essence of our hobby - to

learn and improve the skills, go forward.
The more difficult it is, the more fun
and satis faction it gives. Lithuanian
radi o clubs, and there are many more
of them than these two that I visited, can
serve as evidence of my point. Fa

with a lot of electronic features for its
physical size. As a result it was far
more complex to troubleshoot than an
ticipated from looking at the exterior
of the box.

You will always ask the question
"Should I tackle thi s repair task?"
when the neighbor approaches with a
project in hand. Although the AM/FM
Be radio isn 't ham-related, the elec
tronic portion and the troubleshooting
techniques involved certainly relate di
rectly to any ham-related piece of
equipment. Learning the skills for
troubleshooting problems can pay on
in the long run . So why not prac tice
on the neighbors' simpler equipment
before tackl ing a ham rig? EI

Contact us for our new catalog of
ALL the goodies l!
Can't wait? Visit our Website
@m2inc.com

1/1

Front and Center
conttnued f rom page 41

white paper is le ss expens ive than
using colored paper. I use the colored
paper for the background. My printer,
an inexpensive inkjet type, doesn't " till"
background well , and I like the total
color of the colored paper. Having
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The New Pools!
Examinat io n Test

Q uestions & Answers

Only
$9.95

Plus $3.50 S&H

Omega Sales
P.O. Box 376

Jaffrey, NH 03452
800-467-7237

The exact questions, multiple choices
ant! answers f o r the Technician C lass,

General Class, lint! Extra Class
operator's licen se.

•
LOW PROFILE HF ANTENNAS

NO Radials ' No Motors · MORE ANTENNAthanjust aCoil &Whip

III tSOTRON~
~ RlLA L COM PANY m

Can for a FREE Catalog
2003 71 9-687-0650 ~~85
is our 137 Manchester Dr. 50,4D,20,15& 10

23rd year Florissant, CO &J inchestall &
inbusiness! 81816 32 inclles across

www.rayficld. net/isotron

APR 27

APR 13

SEP 25--28

GALVA, IL The 4th annual W9YPS/AA9RO
Hamfest will be hosted by the Area Amateur
Radio Operators Club, 8 a.m. to 1 p.m. at the
Ga lva IL Nat ional Guard Arm ory on 150
Morgan Rd. Adva nce a-stub tickets $5, t-stub
tickets $7 at th e door. 6 ft . ta b les $ 10.
Reserved tables not paid for by April 15th may
be reassigned. Breakfast and lunch will be
available. Talk-in on 145.490 - 88 .5 PL. There
is a large outdoor flea market area with
handicap parking and the building is handi
ca pped accessible . Some elect ri c ity is
available, first come first served . Bring your
own extension cords. Please contact [wd9hcf@
arrl.net}for details about VE exams. For more
info contact Mat Bullock W9SIX, 419 College
St. , Kewanee IL 61443, [mbuJlock@theramp.
net}; Phil Imes WD9IRE, 908 Zang Ave ..
Kewanee IL 61443, [kewphi/@cin.net}: or Bill
Anderson WA9BA, 920 W Division St. , Galva
IL 61434, [wa9ba@arrl.net).

STOUGHTON, WI The MadisonArea Repeater
Assoc. wi ll host the Madison Swapfest on
Sunday, April 13th , at Mandt Community
Center, Stoughton Junior Fair Grounds, on
South Fourth SI. Doors open at 8 a.m. Talk-in
on 147.15. For more info contact MadisonArea
Repeater Assoc. , PO. Box 8890, Madison WI
53708-8890. Phone 608-245-8890. For fast
access to more info, check the Web site at
[http://www.qs/.net/mara!).

CRLfNORR EUfNTS
contfnuedJrorn p age 44

computers , software, periphera ls. hardware,
amateur radios, and components of all kinds.
There will also be flea market tables selling
used equipment inany of the areas listed, and
more that would attract me electronics hobby
enthusiast. Friday evening setup details will
be sent with table registration. Admission is
$6 in advance or $8 at the door, with people
f s-yea rs -otd and under admitted f ree.
Advance discount tickets are available at
Amateu r & Antiq ue Radio Con signmen t
Center, Pavek Museum, and Radio City. For
further info call 763-537-1722, or visit [http.-II
WWW.k0/tc.orgj. Send E-mail to {k0/tC@
visi.com}. Advance prices : All electricity paid
in advance is $15 extra, charged once per
vendor. 8ft. swap table $25 each. Table in Club
Corral $15 each . Commercial booth $125
each . VE exams registration required . NO
watk-ins. For info, contact Denny Ackerman
by E-mail at {kb00qq@arrl.net}. or call 65 1
769-0358. VE fee is $12 . Please plan ahead
and bring copies of all your documentation .
The site is handicap accessible . Send a check
payable to RARC (no cash please) and mail
by March 15th to Robbinsdale Amateur Radio
Club, P. O. Box 22613, Robbinsdale MN 55422.
You must include a legal size SASE. Requests
received without an SASE, or after March 15th,
will be held for pickup at ·Will Call ." After
March 15th, swap tables are $35 (add $30
for electricity) subject to availability. Club tables
$18. Commercial booth $135, electricity $30
extra , Swap table confirmation wi ll be mailed
after March 8th.

LATE MA RCH

ST. LOUIS COUNTY, MO, AREA Severe
weather ·SKYWARN" train ing is being
scheduled. Volunteer observers are sought in
the SI. Louis County area. There is no cost for
the training and it is offered numerous times
during the month of March to accommodate
as many trainees as possible. Reservations
are not required. There is ample space and
parking is free. Participants from out of the area
are also welcomed. The training is being
sponsored by the 51. Louis County 5KYWARN
Program. Leve l 1 (bas ic ) and Leve l 2
(advanced) traini ng is being offered, as well
as a Severe Weather Safety & Preparedness
Class, and a Disaster Damage Assessment
Class. For those wishing to become amateur
radio operators, an eight week class is offered
beginning in late March . For the schedule of
events , call 31 4-615-7857, or check the
Internet at (http://www.stlouisctrskywam.org!}or
[http://dlw.hispeed.comlsabreISkywam.html).
If you are in the local area, please check into
the month ly SKYWARN net on the first
Thursday of each month at 7 p.m. on the
146.940 rptr. For more info contact Michael
Redman at 314-615-5362 or at [Mredman@
stlouisco.com).

SEATTLE WA Microwave Update 200 3
orga nizers and the Pacific Northwest VHF
Society are joining forces to host a jo int
conference in the Seattl e WA area on
September 25--28, 2003. Registrations for the
joint conference will be accepted beginning
April tet . Cost of the registration will be $40
prior to September 12th, and covers all three
days. Single day or single event registrations
are not available. Late registrations, including
at the door, will be $50. Registration forms can
be downloaded at [WWN.microwaveupdate.org}
or send an SASE to John Price N7MWV,
12026 81stAve. NE, Kirkland WA 98034, and
a form wi ll be mai led to you . Completed
registrat ion forms and payment should be sent
to the same address. Make checks payable to
Microwave Update 2003. Jo int conference
sessions and the Saturday evening banquet
will be held at the Everett Holiday Inn and
Conference Center, a short dr ive north of
downtown Seattle. Special rates have been
arranged with the ho te l for confe rence
participants. Rooms are $69 per night plus tax,
a real barga in for the Seatt le are a! It is
suggested that ear ly reservations be made
directly with the hotel at 425-337-2900. Be sure
to mention "Microwave Update" to get this rate.

Continued on page 6 1
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PHOPHGHTION
Jim Gray II

210 East Chateau Circle
Payson, AZ 85541

[akdhc2pilot@yahoo.coml

The Good, the Bad, • • •

The first half of March should bring a welcome improvement in DXing conditions, someth ing
that we haven 't experienced in a while. However, the latter halfof the month will be rocky, witii
a particularly poor stretch from th e 14th to the 24th.

LOOkfor a major flare or large CME around the equinox, fol-
lowed within a day or so (if Earth-directed) by a strong geo- EASTERN UNITED STATES TO:

magnetic storm. Good propagation will not return again until early I~-~~~:z!!';:sr"
April, hut by then we should have a long stretch of decent conditions IAn:- (15) 20 (15) 20 20 (00) ' • • 110) 110) (H>'51 10 (17) '()'15 12-20

to look forward to. I I~...rico
(17) 20 20 (40) 20 (<0) ,- • • • 1' 0) 110) 1' (>,1 5) 1().IS 10 120)

I ~"
"..." '"~, - , ,~, • • (15 ·201 1'0·201 (10117 ". IHi) 20 ,.,

This month marks the IDOth anniversary of the first transatlantic '" (' 7) 20 ,,". ,ro, ,., 1' ° ) 10 (' 51 '~ 11 7) 1' 5-201,,- • • • •
daily "skcd." On the 20th of March 1903, in concert with the Lon-

I ~
(JO.OO) (20-40) (l H O) '''" ('0.1,) 11~) 117-201 ,ro, ,ro,

" • • •
don Times, Guglielmo Marconi established the first transatlantic •• • '''" ro "'~, ,~ • • • 1'Q.1~1 " 117·201 120)

news service between Glace Bay in Nova Scotia, Canada, and ,.
(17·20) (' 5' 17)

Pokoo'o" • • • • • • • • • •
Poldhu in Cornwall, England. This ambitious project came only • (17_20) "" I'S)

I ~"oa.[
, • • • • • • • •

two and a half months after the first successful transatlantic radio (17-20) • • • • • (17-20) (HH~) • • , •".
message was transmitted , and just nine years after Marconi began ..- ('5) (17-20) • • • • ,- , ,., ('°1 • • •

' QO (' 5120 ec ""'" (30-40) ,~ • • • 110-20) (' 0-20) ( \ 0) 17 ,5-",

experimenting with "wireless" telegraphy. ~~ 115120 • "..." 0><, ,~ • • • 1' 5-20) '''''' (10-10) ' 5-<0
.".m

That firs t "commercial" broadcast station on Cape Breton was ". ' 5-20 <0 100) 20 (40) (20) 00 ,-, • • (10.20) 10 (20) '0120) ' 0 (20) (10120

impressive, even by modem standards. The antenna array included CENTRAL UNITED STATES TO:

•• 110-20)four 200-foot wooden towers supporting miles of copper cables """.rica «140) .~ eo-eo "'~,
, (1\>-20) ' oro <oro '0120) ' 0 (20) rc-ac

that covered approximately 500 acres. The crude "spark" transmitter I I~m.rico (15) 20 ,,~ 20 (40) .,~ • • • 11<).20) ' 0 (20) '01' 5) ( ' <).20) 12 (?O)

I~'"was relatively powerful at 75 kilowatts, and the entire station was "
ec ,~, ,., • • • • (10) 115-' 7] (15'20) (17-20) ,ro,

". • ,., ". "" 1'°) (1<),'5) (1<).' /) (15-201
.~

, • • •powered by its own coal-burning generating plant! In addition to

I ~
eo ,., • • • • • (' 5) 115-171 117·201 "''' ,ro,

the transmitter "shack," there was a home for the station manager • • • • • • • • (15) (' 5) ,., ,.,.,
and his family, plus several outbuildings to house various pieces I I ~""",,,," (17_<01 11~-<O1 • • • • • (15·<01 • • • •
of equipment. In size at least, Marconi' s station was something

I ~ '
117' 201 ,., • • • • • • , • • (' 51, ,

any dyed-in-the-wool ham could fantasize about . [M ra 1'5·20) • • • • • • '" 1'0-201 • • •
Unfortunate ly, Marconi' s early attempt at establi shing a regular

IA.._ 11~.2O) ,., • • • • • 115-20) ('5-20) .- " 1' 120)
,AlB, ,,,, rs .ac (15) 20 zo 20 (:10) ,-, ,~, • • • 1' <).20) '". ' ° 120)

intemational broadcast schedule was short-lived. Only three weeks ,110_ rs-ec (15) 20 20(40) ,- , ,., • • • • (101 12 ,<).,~ (' 0)17

later, on April 6, an ice storm brought down the huge antenna array. WESTERN UNITED STATES TO:

Although it was rebuilt, this event and other technical difficulties ' ' '". 1~·20 15·:l) 1'4) 40 - ,- , • (1 5-201 10 1201 '0 (201 ' 0 120) ' 0 120)
~

I ~mo<ico (,OJ 20 (1 5) 20 20 (00) . ,~ • • • 11<).201 10 (201 1'''" ''1 10 (1~) ' 0 (20)

I~"" • • • • • • • • 1(5- 171 ('5-171 117·20) (17·201

IAI"""om ,., ,., ,., '''" ,., • • • • ('0.12) ('2) 17 (' 5·20)

I ~ • • • (17·20) 117·201 • • 11 5) (15) (15· '7) 117->0) (201

March 2003 • '''" '" ('5-17) '''" ,ro, ,ro,[·a,' • • • • •
• (17·20) ('5-11)PalOsta" • • • • • • • • • •SUN MON TUE WED THU FRI SAT

I ~" . rc-zo '''" • • • ,~, ,~ • • • • (1<).20)- ('<).1~) (',,"15) (15·:10) 1' 5 ·20) 1' <), ' 5)1 H • • • • • • •••
A..u'" ('0- 1~) ('5, [17-20) • • • • • {1 ~) 20 (,~.20) (15) ('°1
,~. ('0120 (10120 20(40) (20140 ,- , ,~, ,~ ,~ • (1\>-15) '0-1 5 ,"ro

2 F 3 G 4 F-G 5 F-G 6 F-G 7 G • G ~- (10120 eo (00-40) (20100 '"W, ,~ • • • ,,~ (10120 <>ro
• ' 5 ·:10 20140) 20 1401" . (20140 ,-, • • 0<).20) 10 120) 10120) 10 1201 (' 5) 20

9 F-G lO F 11 F-G 12 G 13 G 14 F-P 15 P
Table 1. Band. rime, country chart. Plain numerals indicate bands

16F 17 F-P ts P 19 F-P 20 F-P 21 P 22 VP which should be workable on Fair to Good (F-G) (110 Good (G) days.
Numbers ill parentheses indicate bands usually workable on Good (G)

23 F-P 24 F·P 25 F 26 F-P 27 F 2. F 29 F·G days only. Dual numoers indicate that the intervening bands should

30 F-P 31 F-P also be usable. When one number appears in pa rentheses, that end of
the range will probably be open on Good (G) days only.
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MAR 22-23

80-160 meters

SPECIAL EVENTS, ETC.

CALENDAR EUENTS

continuedjrom page 59

Reservations must be made by August a tst
for this rate.

despite rising atmospheric static. The Car
ibhoan, Central America, and the northern
half of South America will be particularly
good, with New Zealand and Australia of
fe ring other decent opportunities. Short-skip
at night will range from 500 to 2,500 miles
but will be under 1,000 miles duri ng the day.

Fairly good worldwide DXing should be
availab le from sunset through sunrise, but
will be limited by atmospheric static . 80
meters will he substantially beuer than 160
except duri ng the very quietest periods.
Daytime skip will be very short - under
250 miles - but nighttime short-skip can
range from 1,000 to 2.000 miles. Fa

If you are in terested in making a ses sion
presentation at one of the Microwave Update
2003 sessions, please respond to NU7Z
{nu7z@ao/.comj. For presentations at the
Pacific Northwest VHF Conference sessions,
contact N7CFO at (n 7cfo@ix.netcom.comj.
LCD projection equipment will be available lor
those using PowerPoint presentations. Slides
and video presentations can be accommodated
with advance notice .

"White papers" are cur rently being solicited
from potent ial au tho rs and speak ers for
publi cat io n in the 2003 conferen ce
proceedings. Topics specifically of interest to
Microwave Update attendees , as well as those
on VHF and UHF subjects usually associated
wi th the annual Pac if ic Nort hwest VHF
Conference are being solicited. Papers will be
accepted until July 1st, 2003, to allow enough
time for printing. White papers should be sent
directly to Jim Christiansen K7ND, via E-mail
a t {k7nd@a tt. netj. MS Word fo rmat i s
preferred. Microwave Update 2003 and the
Pacific Northwest VHF Society respective ly,
will be the sole jUdges of whether presentation
requests and white papers are accepted.

OKLAHOMA QSO PARTY The Oklahoma DX
Assn. will host the Okl ahoma QSO Party,
beginning at 1300 UTC on 22 March, and
end ing at 1300 UTC 23 March . All entries may
operate t 8 hours of the 24·hour lime frame.
Plaques awarded for high scorers) . Certificates
are available. For rul es an d in fo go to
{www.qsl.netlokdxaj. fa

ON THE Go
ccnrrnued jrcm page 45

Management Agency. the Red Cross, and the
League itself. These references are all avail
able on-line so you can check 0 11 a particular
topic during the lesson and thenjump back to
the lesson itself. You can print out the learn
ing units if you prefer to highlight key sec
tions. or if your eyesight prefers paper and
ink CO a CRT. Once you are comfortable with
the material, there is a student activity wherein
you are given one or more questions or situa
tions and asked to share your response with
your mentor. I' d Emai l my responses and
normally have a response back in just a few
days. This activity sort of takes the place of a
class discussion in a virtual world and fleshes
out the material.After completing the student

f-- -----------------j activity you can then move on to a series of
questions to check your understanding of the
material. Answer each question, then press a
button under the multiple choice answers to
check your answer.

When you fi nish all the learning units, you
then can take the fi nal assessment, which is a
twenty-five -question multiple-choice lest that
reviews the entire course. r found it interest
ing that the material stressed focused as much
on the people ski lls as the technical skills.This
only makes sense because people tend to melt
down in a crisis more frequently than equip
ment does. There are also sections devoted to
net operations, message handling, and equip
ment choices. The course spends time on
preparation for deployment, activation, and
initial operations as well as how to shut the
operation down. They even have a section on
the importance of your own family and how
to make sure they' re provided for if and when
you go. The material was useful, down to
earth, and well presented.

Some suggestions if youdecide to take this
course. If you' ve been out of school for a while
(and many of us have), get organized before
you start. I chose to print the materials and
keep them in a three-ring binder. If so, you
may want to have space for your own notes,
as well. Also. with exceptional reference ma
terials available for download, you may war u
to either print them out for future reference or
else bum them onto a CD- ROM and include
it with your other emergency supplies. Most
laptop or notebook computers now have CO
Ra M drives, so this is an easy way to have
reference materials readily available if you
have to pack up and go.

This cou rse was well worth the time and
effort. If you plan on doing public service
or emergency communica tions, you should
give serious thought to taking this course.
As rmentioned earlier, you may not always
agree with the League, but they do provide
some unique benefi ts. Fa
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20 meters

Band-by-Band Forecast

Expect excellent daytime propagation but
only fair conditions after dark. All areas of
the globe should be workable on Good (G)
days with peak periods coming for about
two hours after sunri se and another few
hours in the late aftemoon or early evening.
Europe should be particularly good from tile
eastem U.S . and the South Paci fic, and
Australia will offer excellent openings to
operators in the western U.S. Short-skip can
fluctuate between 500 and 2,300 miles.

10-12 meters

15- 17 meters

Good to excellent worldwide opportunities
should be available from sunset to sunrise

30-40 meters

Excellent worldwide propagation will he
available to most areas of the globe from
sunrise through mid-evening. Europe will
open before noon and the rest of the world
will be workable after noon . South America
and Australasia may stay open until mid
night during the best periods. Short-skip will
average from 1,(X)O to 2,200 miles.

brought an end to the fi rst com mercial radio
venture. Another six years elapsed before
daily transa tlantic radio communication
became a reality.

In retrospec t, it is amazing that Marconi
met any success at all. Those early messages
often took hours to complete successfully
and had to be repeated many times. Recep
tion was extremely variable, and although
Marconi had at least discovered that his
transatlantic transmissi ons worked better at
night, the reason why was not understood.
Solar effects were also unappreciated at the
time, and to make matters worse, those first
transatlantic broadcasts took place durin g
the sunspot minimu m at the end of Cycle
13. So, if you find yourself grumbling about
pro pagation conditions later this month,
think back on the incredible patience and
tenacity of our first "IjXcr," and perhaps
you will be inspired to hang in there.

Good openings into Europe should be
available before noun, and into Africa or the
South Pacific after noon. The st rongest
"pipelines" will be to Centra l and Sou th
America from shortly after noon through
early evening. Daytime short-skip will range
from I,(XX) 10 approximately 2,300 miles.



Rife e Bunk

Continued on page 64

N EUER SRY DIE
continued from page 43

do is turn on a switch and the whole
wo rld is my oyster. I tum off the switch
and I' m alo ne to read. think and write.
But jf I get lonely, I' ve got a bunch of
friends all aro und the world waiting there
for me.

Okay. how can we ge t the grays into
our hobby? That ' s easy. Start writ ing
articles about the fun you' re having on
the ham bands for your loca l shoppe r
paper. Tell ' em how easy it is to ge t a
ticket these days and how little it costs to
get a used ham rig. Invite 'em to a club
meeting . O ffer to help 'em put up an
a ntenna.

If we can' t ge t the kids, let's go for
their grandparents.

Danger - Blast ing

We ' ve all seen the signs asking us to
turn on rad io transmitters when passing
blasti ng areas . Well , a reader sent me a
download from newsmax.com of an ar
ticle recommending that Israel set up
narrow passages at every chec kpoint
with sandbags to absorb any explosions
and UHF transmi tters wh ich would deto
nate any blasting caps Palestinians mig ht
wal k or drive through with . That wo uld
get r id of suicide bombers in short order.

If we set up a system like that at ai r
line chec k-ins we might blow the feet off
some shoe bombers.

That got me to thinking - and I can
prove it.

How about using a psycholog ical ap
proach? I' d set up a series of radio and
TV broadcasts in Arabic of psyc hics in
terviewing dead suicide bombers who

And Ihen there's MUSTURD (MUSS terd), n.
That hard little cap of old stuff that forms at the
top of a squeeze bottle of mustard. - ed. fa

PHONESIA (fo NEE zhuh], n. The affliction of
dialing a phone number and forgetting whom you
were calling just as they answer.

Thanks to the USET ARC newsletter Radio
Flyer, Apri/2002.

QRH
contmuedjrom page 7

Congratulations to the T-hunters of Al
buquerque for showing the humorous side
of our sport to the whole country. What pub
licity has your club gotten for RDF contest
ing in your area? Send E-mail or postal mail
to the addresses at the beginning of this
art icle and tell me about it. fa

are screaming tha t they are roasting in
hell and that all that crap about they' re
having 73 virgins and living in paradise
are j ust terrible lies. All ah is furious with
them and has put a curse on their families.

I' ve always felt it' s far better to out
smart enemies rather than to try and
outfight them. It 's cheaper and saves a
lot of lives.f--- - - - - ---j

If you haven' t read Barry Lynes' The
Cancer Cure Th at Worked , the book
about the work of Dr. Royal Raymond
Rife. you've missed a fasc inating story.

Rifc is the guy who, bac k in the 1920s,
invented a super powerful microscope.
Like Bcchamp before him , he hetero
dyned two ultra-violet lights to produce
a vis ible light magnifi cation that allowed
him to watch live bacteria in ac tion. But
he made the serious mistake of curi ng
some of his patients of cancer. For this

1- .., error he was arrested, his microscopes
destroyed and he was put in prison. It 's
the good o ld American way. At least.
he di dn't d ie there as did Dr. Wil hel m
Reich- whose equipment was also
destroyed.

So where's the bunk?
Rife was usi ng a radio frequency ge n

erator, whic h he supposedly "tuned" to
frequencies which blew bacteria apart,
with each requiri ng a diffe rent frc
queney. So today we have so-called Rife
frequency ge nerators which are selling
in the mu lti-k ilobuck range.

So what's wrong with that? Why do I
think this is bunk?

Firstly, I' ve read everything I could find
about Rife 's work, looking futilely for some
hint as to the frequencies he was using.
Plus, it seems to me that if one is going
to blow up a bacteria one is going to
have to use one heck of a high freque ncy
to get a ha lf-wavelength down to microbe
size. With 1920s technology'! When I gal
sta rted building radios in !Y37 the ham
ten-meter hand was considered an ultra-high
frequency experimental band .

The second problem was stability. You
eithe r used a crystal in an ove n to gener
ate a stabi lized frequency or your signal
wandered around as your coil heated up
and cooled . Even temperature -controlled
ovens were crude by today's digital gen
erator standards. So how cou ld Rife have
known and achieved a frequency accu 
racy which targeted a spec ific pathogen'!

Third, this was way before accurate
frequency counters. There was no way to
accurately measure frequency.

Fourth , cancer isn' t caused by bacteria
anyway. It's caused by faulti ly repro
duced cells not be ing trashed by the im
mune system and thus being allowed to

Annually aro und New Year's Day, hams
from all over southern California gather for
a party in front of multiple TV sets, viewing
stacks of videos they have taken at Tthunts
of thepast year. J. Scou Bovnz N6MI hosted
this year ' s film-fes t and the video I brought
was a big hit, even though it wasn't about a
local hunt. Here's why:

Our strange mobile RDF setups and hid
den transmitte r hunt rules seem comical to
many non-hams, including news reporters.
Some years ago, L took a columnist for our
local newspaper on a hunt ride-along. The
story she wrote made it clear that the humor
ous aspects of the event made a much greater
impression on her than my explanations at
'l-hunting' s serious enforcement and search!
rescue value.

The 'l-hunters of Albuquerque have had
similar media cncourucrs, so they decided
that if it is some thing 10 joke about, they
might as well make the most of it. When
comedian Dave Anell came to Duke Ci ty
last June to videotape the city 's nightlife
for his weekly show on Comedy Central
cable/satellite channel. they put on a special
late-night 'l-hum.

As a result, Auctl's " Insomniac" Alhu
qucrquc ep isode includes a hilarious seg
ment on mobile T-hunting, as Dave rides
alo ng wit h Mi ke Pendley K5ATM and
Debbie Pendley KD5LOK in their Dopp1cr
equipped van. Waiting for the hunters on
a mesa above Pet roglyph National Monu
ment bes ide his T- in-a-bush is Jerry Boyd
WB8WFK. It first aired last December
and is expected to be repeated in the co m
ing mo nths (chec k li s tings at [ww w.
comedyccntral .com]).
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HDMING IN
continuedJrom page 52

elements along the imaginary ci rcle of
mo vement is critical. A four-whip array
must form a perfec t square: an eight-whip
array must Conn a perfec t octagon, and so
forth. Any error in element placeme nt can
cause significant bearing errors at some
angles. If you use magnetic-mounts instead
of a single fixed array-on-a-plate, be sure
co usc a tem plate or make careful measure
ments when putting the mag-mounts 011 top
of your vehicle.

That' s enough theory for this month. In
the next installment. I'll delve into practical
Doppler antenna switching schemes. There
are lois of circuits out there and some work
much better than others. I'll explain why
and describe some simple things you can
do that may improve the pcrfonnance ofthe

, .
one you te using now.

Duke City comics



Addrt">...
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Silver w tre: With two 5·in, pieces of
heavy pure silver wire of three lJV batter 
ies you can make a thousand do llars
W0l1h of silver colloid. Whatdo you do

with it? II does what the antibiotics 110,
but genns can' I adapt to it. Use il to get
rid of germs on food, for skin fungus.
warts. and even to dri nk. Read some
books on the uses of silver colloid. it's
like magic. SIS (#80)

CtllJIlid KeprinL April 97 aruc je on a
silver colloid maker, hi,Io1)', and how

10 use the Sluff. $5 (#981
CoIJcJidC~ Three 9V battery clips,
2 alli!!alOT clips & irn.lruclions.$5 (1199)
AC-pov. ered Col loid KiI: 12V JlOWa
supp ly. si l'er wires, reprint includillg
priori ty mail shipnenl. 537 (#K2)

tOur SmaD Bookk't.s Combo: Super
Organic Food: a biltioo dollar 11I."'olo' i nd us
Iry: Schools in 2020: another $ ml
lion indusu)'_Amhrax. a simple cure.
Do....'iing: whyand how it works.$3 (1t86)

My 1992 We T he People Declare
Wa r! On O ur LoII~)' Oe cem ment

0001-360 pages and pack ed wuh
ideas that'll get yoo all excited.Was 5 I).
While they las t SJO_Just a few left,
foond in !he warehouse. Last chance for
Ihis d assic.lli06)

St uff I didn ' t ",Otea " UWUnttd:
;'lIASA ~Ioon ed America : Re ne
makes an ai r-lig hl ca..e Ihal NASA
faked lhe Moon landings. This hook
will co nvince even you_$30 (#90)

Lust Skep t ic or Science : Thi s is
Rem~ ' s book wh ere he debunks a

bunch of accepled seientific beliefs 
such as the ice ages, the Eanh heing
a ma gnet , the Mill'" causing the tides,
1:11' . $30 (#91 )
Dark :\]uon: 56l'1 pages of carefully
resemched proof that the Apollo Moon
lanl1ings wcrc a hoaJl.-a capping blow
for Rene's skeptics. $25 (#92)
1982 General Class Uccnw Study
Gu idt'S. Tl'OIches the' fundamen tals of
radio & electricity. Was $7. I found a
few in llle warehouse. $3, while lbey
last. Greal blXlk l (#83)

nll '\ 4 16, Halll;Ol:k :"riH 03449

:"rillme Call _

"-'CN.... fcrllnb1.<wer Slo. • E.Ilpn _
" __,,.)~.(QD ' pb<.- ordtn: (:(J}-~I07 • fa: (:(Jl-}ll3-3:!05 . ..2Jud. aJI.oom

o y~' I'll: _ cl<!'n t<:-' a ,.arol7J for onty m l. 0ItaI1 CMaIl.l USS3~ ~ US$-« by __

o 1.-1 IIOftlt , .....1UUI strmetfI 0Im0l~" to ..-.I .., J'U'~...... IDM""" CD aulot
A_ .. -.to klI" de ll'ft)' ~la'pI f"""'ID- itIout:b _ UJ 10"" IDOSl ordm. " ipp<d .. a day or t_
Y.............d~: _

Classica l M usic G uide: A lis t (If 100
CDs which will provide you with an
outs tandi ng co llec tion of the fi ne st

classical music ever written. Th is is
wha t yo u need 10 help yo u red uce
stress . Classical mu sic a lso rai..es
yo ungsters ' IQs, helps plant .. grow
faster, and will make you beahhicr. Just
wait'H you hear sOllie of Goechalk 's
fabulous music! S5 (It_H)
The Radar- C OHT Up: Iii police radar
dangero us? Ross Adey K6UI. a world
a uthori ty. confir ms the dangers o f
radio and magnetic fie lds, including
oor HTs and cell phone-so53 (' 34 )
Three Gallo Tl/I IILs: A prize-winning
teacher explains what's wrong with
American schools and wh)' our kids
are not being edccaed . why are Swed
i..h youngwers, who Slarl school at 7
years of age, Ie.n'ing our kids in the
du.sr! Our kids are illlentiuoally being

dumbed do" n by oor school s)''' ' em 
the ka\l effective and I1lOSt expensive
in the world. 55 ('35)
A~partl/lme: a.k.a . :'OulraSwC'Cl. the
..lulT in diet drinks. e tc .. can cause all
kinds of Sl'TiOOS hi.'ahh problems. Mul
upte sclerosis, for one . Read all aboul
jt. two pamphleL\ f(¥ a bud c. (#38)
$ 1 Million Sl/I les Video: The secrel o f
how you can generate an eJl.l ra mil
li on~ in roak:sjust by using PRoTh is
will be o~ o f Ibe!lesl invesllnCnl..yon
I" yuur busirl's...wiII evt.'f Tltake.S40 (1152)
Reprints of ~I)' Edi to r ia ls from 73.
Vcryfew Ihings in this world are a..we' ve

hccn taughl, and as Ihey appear. As an
iCOIlOd a.' 11hlllw lhe whi,lIe on tho.: SI.·allls
around us, such as tho.: h,:ali h care, our
S\.·hool S)'stC111, Ollr Illlllley, the drug war.
a l'o [[egc t.'t!lk:Ol lion,Sllt:'LJ. the food giant...
our unhealth y food. nuoridcs, EMFs.
NUlr.lSWlXl. etc.
1996 100 I-:diluria! F..-...a) 'S: $5 (#72 1
1'J97 157 t:d itllriu l Ks.suys : $l'I (#74)
1'J9K192 F.ditnr illl Essavs: $10 (#75)
1999 165 l-A1 itllrilll F.ssays: S8 (# 76)
2()(MlIOJ tAl itorial t:ssays: $5 1#77)
2110J 11M t Alitllr ilil t:' SlI)-'S: 55 (#78 )

in Poland (and the famous salt mines),
Prague. back to M unich, and the firs t
class ni gh t home for IWO, all for un
der $ 1.(l(X)"! Yes, when you know how
you can travel inexpensively, and snll
stay in fi N class hotels . $5 (#l ll
Wriler 's G uide: It's easy, fun,can pad

your resume. and impress the hell OUI
o f your friends. SO (#781
Wa)lIe 's Caribbean Ad, en lurt"'o : My

super OOdget trave! s tories - where I
visi t the hams and scuba di ve most of
the is lands of the Caribbean . You' ll
love the ..pecial Liat fare which lei me
, i..it j L co untri es in 2 1 days, diving
all but one of the islands, Guadcksupc,

where lhe hams kepi me too busy with
panics . 5 (1112)
Cold fusion Overview: This is both

a I>rief hi"lOf)' of cold fusion. which 1
predict will be one of the largest in 
dustrie.. in the world in the 2 1st cen
tury. plu..a simple explanation of how
and why it works. This new fle ld is
going 10 generate a who le new huoch
o f bill ionaires, jus t as the personal
comperer induslry d id 55 (#20)
Impn)\-ing Sta le Ocvemment. Here
are 2-l ways Iha l sta te governments
can CUI expenses enormously, while
providing far be ner seJ\lice_ I explain
how any gowm men l bureau or de
partme nl Col n cui ils expenses by al
leasl 50% in three years an d do il
coope ra thely an d enthusia slica lly_
I exp la in how, by app lying a new
"."chnology, the .Iate can make il po~
sible to provide all needed services
wit hout having to levy OIly taxI's a t
all' Read Ihe book , run for yOIlT leg
is lature. and le!"s gel busy making Ihis
country work like its founders wanted
it to . Don't leave this for "so meone
else"lo do . $5 (#3 0)
Mankind 's Extinction Predictions: If
any one of Ibe expt:rts who ha ve writ
ten book s predicting a soon-to-come
CalaslTllphe which will virtually wipe
mo..1 o f us oul are righl. "'e ' re in
trouhle. In this book I ex plain alxml
the , 'arious disaster scenariO'i, like lhal
of f'O'ilradamu.., who s.ays the poles
will soon shil't(as they haW <.evcnl limes
in II.;: pa>;tl, "iping oul 97<7<- of mankind
Okay, so he's made a long string of pa<,(
ludy guesses. The worst pan of lhese
pred iclions i.. the acc uracy record of
w nle of the expens. Will il be a pole
..hifl. a new ke age. a massiw solar
flare, a come! or asteroid a biOlerrorisl
,mack? I'm gelling ready, how aboou l

you'~S5 ('3 1)

\loondOl:,gle: After reading Rene 's
book. NASA Mo(m('d AlIleri("(l. I read
c''el)1hing Icould fiOO OIlour ~Ioon \ard
ings.. 1waldlt'dthe NASA ,ldcos, looked
can.-fuUy III the~ readII.;: a<iUllDalJ:'s

btographio. and talked "ilb SIElC read
~ who worted for f'ASA. nu.. boJk

dIeS 45 good rea'\ORS I belie\e the v. hole
Apolkl progra.m had 10 ha\'e bet." faked
$5 ('321

... . ..Wayne

The Secret G uide III Health: Yes.
~ really is a secretroregaimng your
health and adding 30 10 60 years of
healthy living 1O)'Olr life. Tbe 3ItiW~ i..
simple. but il means ncling some sc
rioos Iifeuyk changes.. \\111 ) '00 he ski 
ingthe ~I~ of A..pen with me wben
yoc're 90 or doddering around a ners
inglllIn:"!(J pu-;hingupdUu.-s·! xc. t'm
l10I ~lJi ng any hea llh pnx!u.;b . hu t 1
can help ) '00 cure youf'e lf of cancer,
hean troubje, or any other illness. Gel
this new, 2002 expa nded ed iuon
(16Op). SIO1#04)
The Sec:n-I G uide 10 W"'llllb: Jusl a.~

with heallh, you' ll find that you have
been suckered by "Ihe syslem" into a
pauem of life thaI will keep you from
ewr mak.i ng much money anll havi ng
Ihe freedolll to Iravel and 110 whal
you wa nt. I e xplai n ho w anyo ne can
ge t a dream job wilh no cll lkg o: , no
resu me, and evo: n wilho ut any ex
perienc o: . I c xp lain how you cOI n gel
someone to happ iIy pa y yo u to learn
whal yo u need to knnw hl Slarl your
own business. $5 (/tin)

The St'cn'l GuiiJc til W isdllm : This
is a review of aro und a hundred 11IIoks
thaI will boggle your mind ami be ll'
you change your life. Nu, I lIun't se ll

the;.e t- lilks, lbcy're 'Ill a "'ide rnnge of
subjen s and wi ll bell' to make you a
very inleresling person, Wai([[ yo u
see ..orne of Ihe gelli' you've mi..sed
reading. You' ll have ~ll ellly o f fasci
naling Sluff to talk aboul llll lhe air_

55 (#021
~t)· WWII Submur in... Ad, 'enlurt"':
Yes, I ..pem fmlll 19·0 · 1945 on a sub
marine, righl in lhe middle of lhe war
wilb Japan. We aboost gul !>UI1l. Sl:'eral
times, and tv.ice I wa.. in the righl place
at Ihe righi lime 10 'ave the booat_
Wha t' s il really like 10 be depth
ch3l}!ed "! And what's Ihe dail) life
ahoard a submarine lile? How about
Ihe Ame lia Earha" in..ide slory?lf
)ou're near Mobile, pleolSC "i.. il lhe
Dnun_55 (1t10)
TnI'd Diam : You can lI'nel amaz·
ingly inex~nsi "el y - once )'ou know
II.;: ropes. Enjoy Shcny and my budgI:rI
visits to Europe, Ru... ia, and a hunch
ofother inlere.ti ng plolCC'S_Itow aboul
a fllSl cia...... nighl to Munich, a rented
Audi, dri\ ing 10 vi..it Vienna, Knlow

Here are MImI' ofm)' bOllk.~ whkh ean
changt' ) 'our lift' (if )'III,l' lI le l ' em). If
the K1""<l ofbt'ing health) ," t'lllthy and
" lw interests )'ou, start n-uding. \ 't-s,

)'011 can bt' all that, hul onl)' "hen ) 1111

kno" the !>«I"('l~ which I'"" spml a
lifrlime unem erinl:,.
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Barter 'n' Buy:....- _

Turn your old ham and computer gea r into cash now. Sure, you can wait for a namtest to try and dump it, but you know you' ll ge t a far more
realis tic pric e if you have it out where 100,000 active ham potential buyers can see it, rather than the few hund red local hams who come by
a flea market table . Check your attic, garage, cella r and closet shelves and get cash for your ham and computer gear before it's too old to
sell. You know you're not going to use it again, so why leave it for your widow to throw out? Thai stuff isn 't getting any younger!
The 73 Flea Market. Barter 'n' Buy, costs you peanuts (almost) - comes 10 35 cents a word for ind ividual (noncommercial!) ads and $1.00
a word for comme rcial ads. Don't plan on telling a long story. Use abbreviations, cram it in. But be honest. There are plenty of hams who love
to fix things , so if it doesn't work, say so .
Make your list , count the words, including your call, address and phone number. Include a check or your credit card number and expiration.
If you're placing a commercial ad, include an additional phone number, separate from your ad .
This is a monthly magazine , not a dai ly newspaper, so figure a couple months before the action starts ; then be prepared. 11 you gel too many
calls, you priced it low. If you don't get many calls, too high.
So get busy. Blow the dust off, check everything out, make sure it still wo rks 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 inte rested?

Send your ads and payment to: 73 Magazine, Barter 'n' Buy, 70 Hancock Rd., Peterborough NH 03458 and get set for the
phone calls. The deadline for the May 2003 classified ad section is March 10, 2003.

220 MHz Award ; see W9CYT on WWW,QRZ,
COM for information. BNB645

K8CX HAM GALLERY [http://hamgallery.comj.
BNB620

TELEGRAPH COLLECTO R'S PRICE GUIDE:
250 plct ures/prlces. $12 postpaid. ARTIFAX
BOOKS, Box 88, Maynard MA 01754. Telegraph
Museum: [htlp:llwllp.com). BNB113

New miniature oscillator modules are now avail
able ... all under $20 ... plus our great reference
book is still for sale. Write to RMT Engineeri ng,
6863 Buffham Road, Seville OH 44273 or see
our Web site at [www.ohio.netl- rtormetl
index.html/]. BNB640

RFTRANS ISTORSTUBES 2SC2879, 2SC1971,
2SC1972, MRF247, MRF455, MB8719, 2SC1307,
2SC2029, MRF454, 2SC3133, 4CX250B, 12D06,
6KG6A, etc. WESTGATE, 1-800-21 3-4563.

BNB6000

METHODTO lEARN MORSE CODE FAST AND
WITHOUT HANGUPS Johan N3RF. Send $1.00
& SASE. SVANHOlM RESEARCH l ABORATO
RIES, P.O. Box 81, Washington DC 20044 USA.

BNB421

Cash for Coll ins: Buy any Collins Equipment.
L.eo KJ6HI. Tel./FAX (31 0) 670·6969. [radioleo@
earthlink.net]. BNB425

Browse our Web site and check out the
"Month ly Special." TDl Technology, Inc. (www.
zianet.comltdlj. BNB500

MAHLON LOOMIS, INVENTOR 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 , wastnnqton 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., sconeoare. Az 85251. Call
480-970-0963, or E-mail [HAM SERVICE@AOL
COM]. BNB427

64 73 Amateur Radio Today. March 2003

SATELLITE TV - l arge selection of items at
reasonable prices. We specialize in Big Dish
TVRO C & Ku Band equipment. Check us out at
[www.daveswebshop.comj. BNB646

HEATHKIT COMPANY is selling photocopies of
most Heathkit manuals. Only authorized source
for copyright manuals. Phone: (616) 925-5899,
8-4 ET. BNB964

WANTED: USED ROTORS, controls, CD-44,
Ham-M, 2, 3 ,4 , T2X , or larger. Call C.A.T. S.,
1·800-3ROTORS BNB662

Electricity, Magnet ism, Gravity, The Big Bang.
New explanation ofbasic forces of nature inthis 91
page bookcovering early scientific theories andex
ploring latest controversial conclusions on their re
lationship to a unified field theory. To order, send
check or money order for $16.95 to: American Sci
ence Innovations, P.O. Box 155, Clarington OH
43915. Web site lor other products [http://www.
asi_2000. com]. BNB100

COLLOIDAL SILVER GENERATOR! Why buy a
"box 01 batteries" for hundreds of dollars? Current
regulated, AC powered, fully assembled with #12
AWG silverelectrodes. $74.50. Same, butDC pow
ered, $54.50. Add $2.50 shipping. Thomas Miller,
216 East 10th si, Ashland OH 44805. Web ad
dress [www. bioe lectrifier.comj. BNB342

ANTENNA SCIENCE: Why do antennas radiate
electromagnetic waves? Learn for yourself from
this enlightening paper by MAX RESEARCH.
Gain an understanding of the radiation mecha
nism of antennas! Written 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: ANY MODEL Collins, working or not,
including speakers, filters, options, t -piece or
collection. Bob, 651 -354-5345 days: 651 -345
3600 eves. E-Mail: rkemp@mr. nel. BNB661

FREEt! HAM Radio and other co-gems and
Disk catalog. MOM 'N' POP'S SOFTWARE, P.O.
Box 15003·TH, Springhill, FL 34604-0111 , 1-352·
888-9108, visit: http://www.momnpopsware.com

BNB660

SMART BATIERY CHARGERS and more,
[www.a-aengineering.coml BNB653

GET MORE OUT OF HAM RADIOI Books on all
topics. Up to 15% off. Quality Technical Books.
[http://qtb.comlhamradlol]. BNB665

NE UER SRY DIE
conlinued jrum page 62

grow o ut of con trol. With around 24 bil 
lion cells having to be replaced every
day. an impaired immune system can
miss trashing a few reproduction errors
- and the result can be deadly. The only
practical cure I see for cancer is to reo
build one's immune system. This is the
rou te promoted by Drs . Day, Camby,
Bieler, me and a few others.

So, as far as I can see, those expensive
so-called Rife freq uency generators are
just one more alternative health fraud.

Writing

I lucked into a wonderful book at one
those New Hampshire yard sales . It's
Write From the Star! by Donald Graves, a
1985 paperback. One of the best quarters
I' ve ever spe nt.

The idea is to encourage young chil
dren to start writing . Give 'em a pencil
and paper and see what happens. Young'?
Many kids get started writing at three or
four, even before they've learned to read.
and they love it. A group of teachers at
some New Hampshire schools let their
children wr ite abo ut anything they
wanted, and never mind marks for spe ll
ing. grammar or punctuation - or any
thing else. They ' re encouraged to do it
because it ' s fun . fa



Alineo Delivers HF Adventure!
Allnco's HF Transceivers Deliver Incredible Perfonnance at aTiny Price

You're onlya fewhundred dollars away fromabrand newAlioco HF Transceiver. That's right! Just a few hundred dollars gets youon the air
withabig lOO-watt signal, great audioandan easy-to-operatepackagethat's perfect for base. portableor mobileoperations. The Alioco

OX·70 and DX-n make it easy for everyone to enjoy HF withadependable transceiver that's backed by Alioco's1year warranty.

The world of HF Is calling. What are you waiting for?

Alinco OX-70TH Base/MobileJPortable
HF +6Meter Transceiver

• 100 watts SSB, FM & (W, 40 watts AM
• Continuous coverage HF receiver

+ full 6 meter coverage
• 100 memory channels
• Speech compressor
• Great CW rig, fuLL aSK, semi

or automatic break-in

• Standard narrow fiLter fights QRM
on SSB, CW or AM

• Two VFO's and easy "split" operation
• Removable face for remote mounting.
• RIT I TXIT, IF shift
• Multi function control for easy operation

Alinco DX-77T Desktop HF Transceiver
• Enhanced Direct

Digital Synthesis
(DDS) eliminates
need for SSB Narrow
Filter

• Front paneL connections for mtc, key, speaker
& phones

• 100 watts SSB, FM & (W, 40 watts AM

• General coverage receiver
150 KHz - 30 MHz

• Two VFO's; easy "split" operation

• Standard speech processor

• Front paneL speaker provides Loud,
clear audio

• Built-In electronic keyer 6 - 60 wpm
• FuLL aSK, r-step semi break-in or auto break-in

Options
• EOX-2 automatic wire antenna tuner
• EMS~14 desktop microphone'-----------------------1 . OM-BO MVT switching power supply
• OM-340 MVT regulated power suppLy

IHKD3S Quick
Disconnect Kit

J 0
IJ

You get a package of 5 rugged, easily tuned
antennas for 10, 15, 20, 40 & 75 meters from
Iron Horse, a name recognized for its strength
and dependability. Each has 3/ 8 x 24 threads
and is rated for 500 watts. Order the IHKD3S
5 antenna quick disconnect mou nting kit to
make changing bands a
quick and easy ope rat ion,
j ust push, tu rn & go!

-

IHF5S Mobile HF Antennas

Iron Horse Mobile HF antennas for Alinco and other HF transceivers
Order the Iron Horse IHF55 package from your dealer and go mobile fast!

~ www.AL.NCO.com
Dislributed In Mar1l1America by ATOC Amaleuf DislribulinoLLC • 23 S. Hillll st., CllVinglan. OH 45318 . (!l37) 473-2S40
Specificalill/l$ object to clli"ll' wiltll)ll1.,lice lII'lIbligillian .

Proclum lIl\IIIded b IRlIy pmpe!'Iy' kensed open!OlS Pemwts req""lId 101' WAAS'CA? usc.~ wtlI'C1 to cNngI! WIthout oollce or obIIQiIlon_ All~ rerr..11 tile~ of t'leII respedM e.nen.

IHTH-1 .::=:
Oplional '?

Trailer Hitch Mount UI

•
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