


Meet Our New Family
01 MobilelBase Transceivers

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

• 100 memory channels
• Large alphanumeric display
• CTess and DeS encede-decede, DTMF encode and

European Tone Bursts
• Large, comfortable backlit mie
• Ten autodial memories
• Accepts optional EJ-41U internal 1200/9600 TNC
• Rear panel OSUB9 serial connector for packet operation

Each member of our new "family" includes:
• Front panel input for GPS/APRS;l: operations
• Ignition key on/off feature
• Theft alarm feature
• Multiple scan modes including cress and DeS
• Available with classic black(T) or pewter(TG) colored chassis
• Narrow FM operation feature
• 1200/9600 bps capability with internal or external TNC
• Wire clone feature

DR·235T/TG 222 MHz FM Transceiver

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

TP and TPG include factory-installed TNC

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

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

oDR·435T/TG 440 MHz FM Transceiver

www.ALINCO.com

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

Distributed in North America by ATOC Amateur Distributing LLC • 23 S. High 51., Covington . OH 4531 8 • (937) 473-2840
Product intended lor properly licensed operators . Permits required for MARS/CAP use. Specil ications subject to chang e without nonce or obligation.

Performance specifications onl y apply to amateur bands. APRS is a registered trademark 01Bob Brunmga, WB4APR.
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The Return of "The Doctor is
Destinated": Questions &
Answm-s for the New Ham

Q. I've been reading through old OSTs to try to find

out exactly what an antenna tuner does, and I keep

running into words like "impedance" that I just don't

understand. Please explain!

A. The people who write for OST seem to want to

make everything more complicated than it is . But don't

Continued a ll page 6
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...POWER ON WITH ASTRON
SWITCHING POWER SUPPLIES...

AVAILABLE WITHTHE FOLLOWING APPROVALS: UL, CUL, CE,TUV.

MODEL SS·1 OTK

MODEL SS·121F

SPECIAL FEATURES:
• HIGH EFFICIENCY SWITCHING TECHNOlOGY

$PECIACALLY FILTERED FDA USE WITH
COMMUNICATIONS eQUIPMENT, FDA All
FREOUENCIES INCLUD ING HE

• HEAVY DUTY DESIGN
• L(JN PROFILE. lIGHT WEIGHT PACKAGE
• EMI FILTER
• MEETS FCC CLASS B

PROTECTION FEATURES:
• CURRENT LIMITING
• OVERVOlTAGE PROTECTION
• FUSE PROTECTION.
• OVER TEMPERATURE SHUTDOWN

SPECIFICATIONS:
INPlJTVOlTAGE: 115VAC50.6OHl

OR 220 VA{; 5O'6OHZ
SWITCH SELECTABLE

OUTPUT VOLTAGE: 13.8VDC

MODEL SS·18

DESKTOP SWITCHING POWER SUPPUES
MODEL CONT. (Amps)
ss-ro 7
5S-12 10
SS-18 15
55-25 20
5S-3O 25

ICS
10
12
te
25
30

SIZE (inches)
l ~. 6.9
l lli.6.9
1%.6.9

2'1; x 7 • 9'>i
3%. 7. 9"lo

Wt{Ibs.)

3'
3'
3'
e.a
5.0

MODEL SS·25M

DESKTOP SWITCHING POWER SUPPUES WfTH VOlT AND AMP METERS
MODEL CONT. (Amps) ICS SIZE (inches)
5S-25M" 20 25 2h . 7. 9Yo
55·301.4" 25 30 3Y. Jr 7 • 9'4

Wll lbs.)

"SO

MODEL SRM·30

RACKMOUNT SWITCHING POWER SUPPLIES
MODEL Ca NT. (Amps)

SRM·25 20
SRM·30 25

WITH SEPARATEVOLT & AMP METERS
MODEL CaNT. (Amps)

SRM·25M 20
SRM-30M 25

ICS
es
30

ICS
as
30

SIZE (inche5)
31. x 19 x9'/'
axx19 xgl.

SIZE (Inches)
3/1 x 19 x 9y'
3/1 x 19 x 9\'.

W1.(lbs.)
'.5
70

W1.(lbs.)
'.5
7.0

2 ea SWITCHING POWER SUPPUES ON ONE RACK PANEL
MODEL CaNT. (Amps) 1C$

SAM·25·2 20 25
SAM·30-2 25 30

MODEL SRM·30M·2

WITH SEPARATE
MODEL

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

VOLT & AMP METERS
CONT. IAmps}

20
as

ICS
as
30

SIZE (locM s)
3'/, x19 x9'/.
3:4 x 19 x 9'10

SIZE (inches)
3Y. x 19 x 9'10
3~ x 19 x 9'10

WI.(lbs.)
10.5
11 .0

WL(lbs.)
10.5
11 .0

MODEL SS·10EFJ·98

CUSTOM POWER SUPPLIES FOR RADIOS BELOW

EF JOHNSON AVENGER GX-MC41
EF JOHNSON AVENGER GX·MC42
EF JOHNSON GT-MLSI
EF JOHNSON GT·M1.83
EF JOHNSON 9800 SERIES
GE MARC SERIES
GE MONOGRAM SERIES & MAXON SM--4000 SERIES
ICOM IC·F11020 & IC·F2020
KENWOODTK760. 762. 840. 860. 940. 941
KEN'NOOO TK76OH, 762H
MOTOROlA LON POWER SM5O. SMI2O. & GTX
MOTOROLA HIGH POWER SM5O. SM12O. & GTX
MOTOROlA RADIUS & GU 300
MOTOROLA RADIUS & GU 300
MOTOROlA RADIUS & GU 300
UNIDEN SMH1525. SMU4525
VERTEX - FTL·1011 . FT·1011. FT·2011. FH011

NEW SwrrCHING MODELS

SS·lOGX. SS·l2GX
SS·l8GX
SS·12EFJ
SS-18EFJ
SS-lG-EFJ-98, SS-12-EFJ.98. S$-lB·EFJ·98
5S-t2MC
SS-lOMG. SS·l2MG
55-101 F, 55-121F
55-10TK
S5-l2TK oa SS·18TJ<
S5-IOSMGTX
SS-lOSMGTX. SS·l2$MGTX. S5-18SMiGTX
55-10RA
55-12RA
SS·18RA
55-1OSMU. SS-l2St.AU. 55-18SMU
S5-10V. SS·l2V. ss-tav



QRP TRANSMITTER
Available in 20, 30, Of 40 Meters, these neat little trans­
mitters put out 1 Watt!

HR RECf/VER
Available in 20, 30, or 40 Meters, 1.0 uV sensitivity
rivals the big rigs...at a fraction of the price!

CW700 KEYER
With adjustable pitch & speed from 3·60 wpm, features
true iambic keying and EPROM memory!

$155 Sold Separately
Visit W'WW.ramsevkits,com/qrp

to order this special deal!

$99 price includes QRP Transmitter kit, HR Receiver kit, and CW100 Micro ·Memory
Keyer kit, all the marching case & knob sets shown.

Visit www.ramseykits.com/qIPtoorderthisspecialdeal!

3S WATT LPFM STEREO TRANSMITTER PROFESSIONAL FM STEREO RADIO STATION

$249.95
$399.95

$169,95
$109.95

$9.95

,/ Synthesized 88 to 108 MHz with no drift!
,/ Buill ·in mixcr ~ 2 line inputs and one

microphone input!
,/ High power module available for export use
,/ Low pass fifler for great audio response

Super-Pro FM Stereo Radio Sta1ion Kit
1 Watt, Wired Export version

Our FM100 is used a~ over the world by serious h0b­
byists as well as cncrches. drive-fn theaters. and

schools. Frequency synthesized PLL assures drift-Iree operation with simple front panel
frequency selection. Bui lt·ifl mio mixer features LED barwapfl meters to mal<.c setting
audio a breeze. The kit lndudes metal case, loItJip eotenna and buifl·in 11 0 volt AC
power scpply,
FM100
FM100WT

,/ Buifl ln IRiIIumillJtiOl1 !
,/ Sees in total darkness!
~t a deal! This miniature B&W video camera has 6 high power
IRLEOs oofl into rt to provide iIIumirotion in total drlness! No
need for extemallR illuminators. Attractive black alumillum hous­
ingeasily mounts at any angle with the buik·in swivel bracket.
Runs on 12VDC, and indudes prolessionalBNCoutput p1ug·in
harness.

CC0303 Mini B&W IR Illuminated Camera $59,95
AC125 110 VAC Power Adapter $9,95

Check our al/ our other new cameras at www.ramsevkits.com•

AUTOMATIC COLOR/BW IR CAMERA
,/ Color during the day, IR B&W at night!
,/ Automatica lly turns on IR Illumination! d."'rJr­
,/ Walerproof to IPS7 starxb--ds! ~1."~5 .
,/ Black anodized hou~ng 'M\h universal mount
Best 01 both worlds! This video camera isa waterproof
COlOR camera during the day, When the light level

•~_ drops, rt automatically changes to B&'N and turns OIl ns
') buik·in IRiIIumifl<lhon, with 10 IR LEDs. Powered by

'

...........~ 12VDC and iermoated with a pmlessioml BNC connec­
tor. B&W only model also available if color is not needed.

80th in heavy anodized black housing.
CCD309 Color/B&W IR Waterproof Bullet camera
CC0308 B&W IR Waterproof Bullet Camera
AC125 110 VAC Power Adapter

,/ All newdesjgn & features for 2002! ::M, .d~r
,/ Fully adjustab le RF output "-',"''f~·
Our *1 kit for years has jusl gotten better for 2002!
Totally redesigned, the FM25B has all the reacres
you've asked for. From variable RFoutput, Fconnector
RFootput jack, line input loop output and more.

Includes case, power supply, whip antenna, audio cables.
FM25B Synthesized FM Stereo Transmitter Kit $129,95

$49.95
$14,95

59.95

$59.95
$14.95
$9.95

XLR TO RCA AUDIO CONVERTER

,/ Visible and audible display of your heart rhythm
./ Re-usable sensors included, just like visiting rhc hospital,~~

,/ Brigt1t LEO "beat" indicator ~rd~~
,/ Molliter output fer oscilloscopedisplay --,.'f..'~ .
Enjoy learning about the inner workings of the heart while cover­
ing the stage by stage electronic circu~ theory 01ECG!EKG sys­
terns. Be heart smart and learn at the same time!

Bectrocardiogram Heart Monitor Kit $34.95
Matching case & Knob Set $14.95
110 VAC Power Adapter $9.95
Replacement Reusable Probe Patches OO-Pack) $7.95

,/ ronoectconsumer cosxns to XLRinputs
,/ Len & right audio WJ in oojustments
So you 're trying to connect consumer audio outputs with RCA
connectors (unbalaoccd) to XLR (balanced) inputs. Alway.; a
problem...Notanymore with the R2XL1!

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

ELECTROCARDIOGRAM HEART MONITOR

R2Xl1
CR2Xl
PWR25

ECG1
CECG
AC125
ECGP1 0

,/ New-buill-in RJ 11 phone jad<.
/ large memory holdsover 500 numbers
,/ Big bold 8 dig~ display. auto mseucn 01dashes
,/ Ncw-ootpet btch jack
Dialed phone numbers on the radio, repeater codes, control
codes, anywhere touch-tones are used. you can read and store

them! All new desigJ1 for 2002, Capture those tones with the TG2!
TG2 Tone Grabber Tone Reader Kit
CTG2 Matching case & Knob set
AC125 110 VAC Power Adapter

" 35W RF outpuI, VSWR protected
./ Automatic audio & power controls
,f Digital synthesized PlL
./ foil front panel control
" 11O/220VAC, 12VDC operation

Whether your application is export or LPFM, the PX1 has you covered. From the
over-rated coomocs duty power supply & power amplifier to the 2 line vacuum fluo·
rescent display. your station will be the easiest to setup aod the most relaole tor con­
toooos opesuon Fl.i ll rmccococcssor controls provide a ' virtual engineer". Check
out IIWW.hig,hpower1m foc fu ll detals.
PX1 35W Professional FM Stereo Transmitter $1 ,795.95

TOUCH-TONE TONE GRABBER A

. - ---- ,"--
· r · •
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Birthday by stopping the mistreatment.
My excitement when I dis-

My 80th birthday is Scp- covered the super scam of
tember 3rd. What wo uld I jobs and a college ed ucation.
like for my birthday? To help Many readers have sug­
more people to enjoy life. Oh, gested that I do an autobiog­
how I wish you cou ld be with raphy. Sure, in ten volumes.
me as I wa lk through my But what for'? I'm much more
nort h pasture, counting the interested in the future than
different kinds of wildflowers the past. I want to help us
growing there. Billions of have a new generation of kids
llowers. And next week it'll with average IQs of 150, who
be all different! Our language can speak with no accent and
is inadequate to express the think in a dozen or more lan­
feeli ngs of joy these llowers guages, who can read at over
mspr re. 10,000 words per minute

All my life I've been with 100% comprehension,
driven to share the things I who will have visited dozens
enjoy the most with as ma ny of countries, who will get r id
people as possible. The trc- of those crooks in Congress ,
mendous fun of ham teletype and so on. All this is doable
got me to start my first publi- with what we al ready know
cation, back in 1951. The - it's just a matter of getting
years of fun 1 had at the the word out.
workbenc h buildi ng eq uip- I' m excited over the poten­
ment go t me to start this tial for replacing our foss il
magazine. I wanted as many fue l culture with one of cold
others as possible to cxpcri- fusion . And for bei ng able to
cncc the exciteme nt and thrill provide the finest education
of building things . in the world to kids anywhere

My editorial essays are my at a tiny fraction of our cu rrent
way of sharing my excite- school costs.
ment in discovering new My main projects this last
books and ideas wi th you. year have been the starting of
And sharing my frustrat ion NH ToDo magazine ... aimed
with thi ngs which we could at getting more peop le to visit
make better. New Hampshire and enjoy the

My biggest frustration is in fantastic things we have to do.
my not being able to share Joy sharing again. And getting
my joys with more readers . the word out to stop people
The fun and excitement that from maki ng themselves sick.
I' ve had with amateur rad io The joy of good health.
- a 64-year love affair. The I love skiing like the wind
joy of music, which I was down our mountains . I love
able to share through a maga- our incredible fall colors. I
zine and my record ing studio. love scuba div ing the world's
The joy of new ideas. My ex- ree fs. I love Joplin 's rag time
citement when I d isco vered mus ic. And , most of all, I
that all illnesses arc caused love hearing from people
by our mistreating our bodies, who have shared my loves
and thus could be reversed j ust and joys wi th me.
4 73 Amateur Radio Today • August 2002

A Birthday Present

The bes t present you can
give me for my birthday
would be more readers . Do
you know anyone with even a
partially open mind who
might enjoy reading 73?
Anyone tired enough of being
sick so they' re open to some­
thing other than a doctor's
treatment? Maybe a fellow
ham who might like to get
more fun from the hobby than
endless formula contacts.

The regul ar subscription
price is $25 ... so tell you
what, if you' ll send me a gift
subscription for someone as a
present to me for my 80th
birthday, just send me $20
and their name, call and ad­
dress. And do it before the end
of September 2002 , okay?

Cr ackpot

Yes, I ad mit I' m a crackpot.
I don't be lieve in global
warming. And neither wo uld
you if you read m uch beyond
the newspaper headlines. I
don' t believe in treatme nts
for sickness, I be lieve in pre­
vention. I don' t be lieve it's
fair to future generations to
leave them a world denuded
of oil, coal, and natural gas
when cold fusi on offers un­
limited energy at around a
tenth of roday's cost (and
with no pollution). 1don ' t be­
lieve NASA ever sent anyone
to the Moon. And neither
would you if you took even a
day or two to look into the
matter. I do believe that
UFOs are real , as are the
thousands of contactee re­
ports, and tha t ETs have been
here for millennia. And so on.

As I said above, I do be­
lieve we can raise a new gen­
eration with average IQs of
150, who can speak a dozen
languages without any accent
(and think in them), and who
can read with comprehension
at over 10,000 words per
minute . A generation who
will be better educated by the
time they are twelve than 99%
of today's college graduates .
We can, but we won't.

The intel lectually incurious
consider me a crackpot for
suc h beliefs.

Almost lost among the
mountains of rrtvia and
crapola arc books written by
the most brilliant of the
world's minds. Few of these
giants waste the ir time as pro­
fessors tryi ng to reach the al­
most totally scaled minds that
end up in today's college
classrooms. Their wisdom is
available to anyone interested
at a frac tion of o ur school
system's cost.

Will this new generation
put up wi th a few trillionaire
bankers and megabuc k busi­
nesses controlling the gov­
ernment? Will they be driven
by TV auack ads like sheep to
the voting booths? Will they
be interested in what passes
today as entertainment? In
listen ing to dysfunctiona l
fami l ies sc reami ng at eac h
other on the TV court shows?
In laugh- track-enhanced sit­
coms? In screaming audience
interview shows? Jeeze, I
sure hope not.

Will our high-IQ, super­
healthy, wised-up kids be sat­
is fied to work from nine to
five for 40 years so they can

Continued on page 7
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AOR8200 Mark IIB-A wi<IeOerld handhold ocannorI$PECIA,L S539.95
1,000 ehannel~ . 20 ban~~ • 50 Selaet Scan Channols
PASS ch anne l~, 50 per search bank + 50 for VFO search
Frequency ~tep programmable in multi ple~ of 50 Hz.
Size: 2'/2" Wide x 1""" Deep x 6'11" High
Frequency Co w"'.ge:
500 KHz 10 823 995 MHZ, 849,012'·868,995 MHz , 89ol ,O'2t>-2 ,IWl,OOO MHz
(Fu.~ '''''owe<' ......bIo .,.. ••po<t _ FCC~ Y,"",.j
The AOR AR8200 Mark liB is the ideal heooheld radio scanner
for communications professionals, It fea tures all mode recei". "

WFM, NFM. SFM (Super Narrow FM).WAM. AM. NAM
(wide, standard, narrow AM), USB. LSB & CW Suo
per narrow FM plus Wide and Narrow AM in addi·
bon to the standard modes.The AR8200 also has a
versatile mult i-Iunction band scope with save traca
ladtity. twin Ifequency readout wiltl bar sig""l meter,
battery save feature with battery low legend. sepa­
rate controls lor volume and squelch, arrow four
way side rocker with separate main tuning dial.
col'lfiguarable keypad beep/illumination arid LCD
contrast. write protect and keypad lock. , p'ogram·
mable scan and search irlcludir1g liNK. FREE, DE-
LAY. AUDIO, LEVEL, MODE. computer socket fit·
ted lor control, done and record, Flash·ROM no

battery required memory, true carrier ra-inserbon in
SSB modas, RF preselact ion of mid VHF baoos. Detachable MW
bar aerial,Tuning steps are programmable in muWples of 50 Hz
in all modes, 8.33 KHz airband step correctly supported, Step­
adjust, frequency offset, AFC. Noise iimited & atlenuator, Wi<le
arid Narrow AM in addWon to the standard modes. For m...i_
mum scanning pleasure , you can add OOe 01 tile followiog 09­
tional stet cards to lhis scanner: CT8200 CTCSS squetch II;
search decoder $89,95; EM8200 External 4,000 channel badcup
memory. 160 search banks, $69.95; RU8200 aboul 20 seconds
Chip based racordln9 arid playt>ad< $.69.95 ; TE8200 256 slep to""
" Iiminat"" SS9,95, In a<I<l ibon. t"'o leads are availabOo 10r use W1lh the
<>pIion socket eca200 PC control load with CD Rom P"'!Tamming
soft",are S109,95; CRB200 la p<> racord ing ..ad S59.95. Inclooes 4
1,000 mAh AA ni-<;ad balter""'. charger. cigar lead. whip aarial, MW
bar anlen"", belt hool<. slrap and one ye" r limitad AOR ",,,,,aoW,
En1ar \'Our ""d.... now at http://,,,,,,,,,,,.usascan.com.

AOR~ AR8200 Mark liB Radio Scanner

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

For over 32 years. mill ion s 01 communications specialists
and entnusrasts worldwide have \rusted Communications
E~ronics for Iheir mission crit ical communications needs.
It's easy to order. For fa~lesl de livery, order on- line at
w ww.usascan.c om. Mail orders to ; Com rnuntcatrons
Electronics lnc., P O. Box 1045, Ann Arbor, Michigan 48106
USA . A dd $20.00 per rad io transceiver lo r UPS ground
shipping , handling and insurance to the cootinental USA Add
$13,00 Shipping for all accessories and publicalions. For
Canada, Puer to Rico, Hawaii, Alaska, Guam. P O.Elo>< or APOI
FPO delivery, sh ipping charges are Iwo times continental US
rates. Michigan residents add sa les ta~. NO COD's, Your
sat isfaction is guaranteed or return nem In unused condition
in origina l packaging within 61 days lor re fund, less shipping,
halld ling am;! Insurance charges. 10% surcharge for net 10
billing to qualified acccoots.Ali sales are subject to availability,
acceptance and verificalion. Pr ices. terms alld specffications
are subject 10 ch ange withou1 notice. We welcome your
Discover, Visa , American E~prl!ss , MasterCard . iMPAG or
Eurocard , Ca ll anytime 1-&lO-USA-SCAN or 800-812·1226
to order toll-free. Call 734-996-8888 if outside Canada or the
USA. FA X a ny time, d ia l 734-663·8888, Dea ler a nd
international inquiries invited, Order your radio scannerS from
Comrmmcations Electronics Inc, today at WWW.usascan .com.

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

1-800-USA-SCAN•
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More Radio Products

Bearcat" 245XLT Trunk Tracker II
Mfg. suggest ed list p r ice $429 .95/C E I price $189,95

300 Channels ' 10 banks · Trunk Scan an d Scan Lists
Trunk Lockout· Trunk De lay · Cloning Capability
10 Pr iority Channe ls . Programmed Service Search
Size: 2' 17" Wide x 1$I<" Deep x 6" High
Frequency Coverage:
29.000-54,000 MHZ., 108-174 MHZ., 406-512 MHZ. , 800-823,995
MHz" 849,0125-868,995 MHz.. 894,0125-956.000 MHz

Our Bearcat TrunkTracker BC245XLT, is the world's l irst scal'l­
ne r designed to track Motoro la Typo I, Typo II. Hybrid .
SMARTNET. PRIVACY PLUS and EDACSeenalog lrunking sys_
tems on al'ly band, Now, follow UHF High Band, UHF 8001900
MHz lrunke<:! public safety arid public service systems i u~t as if
conventional two-way communications we<e usee. Our scan""r
offers many new benefits such as Mult i·TracJ< _Track more Ihan
ooe trunkiog system at a time end scan conventioo~ aoo trunked
systems at Itle same time. 300 Channels · Program one fre.­

quency into each channel , 12 Bands. 10 Banks - 'nd udes
12 bands. with Aircraft and 800 MHz, 10 banks with 30 chan­
".,Is each are usoful lor storing similar frequencies to main_
lain faster scanning cydes or for st""ng all the Ifequencies
of a trunked system. Smar t Scan".,r - Automatical11 pro­
gram your BC245XLT with all the frequencies and Ifunking
telk groups lor your local area by accessil'lg the Beercat
nallonal database with your PC. II you do not have a PC
simply use an e~ternal modem. Turbo Search - In",eases
the search speed to 300 steps per seoond when monitor­
iog frequenc y bands with 5 KHz. steps, 10 Prlorit1 Chan­
nels' You can essign ooe priorIty Channel in each bank.
Assignillll a priorit1 channel ellows you to keep tract. of
ac\iylt1 on 1o-ur most important channels while monitoring
other channels lor tral'lsmissions. Preprogrammed S...-vk:a
(SVC ) Se arch • A llows 10U to togg le through
preprogrammed p<> ice, l irel emergeoc1, railroad. aircraft.
marine, and _altle r frequencies. Unique Dale Skip _Al·

lows your scanner to Skip unwanted data
transmissions and reduces unwanted bird·
ies. Memor1 Backup _ If the batlery com·
pietely discharges or If power is discon­
nected, the fr8quencies programmed in
your scanno r are retain ed In memor y.
Manual Channel Access - Go directly to
any channel , LCD Back light . An LCD
ligh1 remeins on lor 15 seconds when the
back light key is pressod, Autolight • Au·
tomatically turns the backlIght on when
your scanner stops on a transmission,Bat·
tery Save - In manua l mode. the
BC24 5XLT automa tically reduces it s
power re quirement s to e~1e n d the
battery's charge.Atlenuator ' Reduces the
"'gnal slfeogth to help pr""""t '"9nal over·
ioad.The BC245XLT also works asa con­
ventional scanner. Now it's easy to con·
tinuously monitor many radio corwersa­
tions even though the message is swHct>­
iog frequencies, The BC245XLT comes

with AC adapter, one rechargeable long lifa ni·cad battery pack,
be~ dip, I le><ll>e rubber antenna , earphone, RS232C cal>e.Trunk
Tract.er frequency guide, owne~s manual and one year limit&d
Unidon warranty. Not compatible with AGEIS, ASTRa . ESAS or
LTR syslems, Hear more act ion on your radio scanner today,
Order OIl~ i ne at www.usascan.com lor quick delivery.

Save even more on radio scanners when purchased di,ectty !rom
CEI.Your CEI price aller inslent rebate is listed below:
BearcaI 895XLT 300 ch.Trunkll acJ<er I ba.e/mobile~r.SI79, 95

Bearcat 7!lOXLT 500 ch.Trooktract.er III base/mobile__ S3~9 ,95

Bearcal278CLT 100ch,AMII'M/SAMEWXslert SC8 r>nef__. .Sl 59,95
Baa""'t 245XLT 300 ch.Trunktracl<ar II handheld scanner St89.95
Bearcet 248CLT 50ch,base AMII'Mlw<tath...- aiM scanner__ $89,95
Bea""" SP0r1cat 200alplla r>anclhekl sportsscanner__ S169,95
Bear<:a! Sportcat 1808 r>a""'aId spQrl$ scanner. . S149,95
Bearcal 8QXLT 50channelhandheld scant>ef... .. $99.95
Bearca1 60XLT 30channel haroJhakl scanner... .. S74,95
Beart:at BCT7information moi)ilescanner .. . S139.95
AOR ARa200 Mark IIWideBand h"""""ld scanner........ , $539,95
AORAR1660WideBaroJ scaroer withquiCkcharger S209,95
ICOMICR8500 widebarldcomm<.nicatk>nS recei_.. , Sl .469 95
KXlM PeRl 000compuler<:orrfflJno:::ations receiver__ S~79,95
100M Rl 0 handhekt widet>arldoornmunicabon. receiver 5279,95
UnidanWX100 Weatt>er Alertwith SAM E.featu"'... . 149 95

I

Unid~n®
NEW!

Bearcat" 780XLT Trunk Tracker III
MIg. suggested list price $529.95
Less ·$190 Instant Rebate I Special $339.95
500 Channels ' 10 banks ' CleSS/DeS· S Meter
Size: 7" ' " Wide x 6 ' S/1 $' Deep x 2'Y,<· High
Freqll8flCyc~: 25.0000.512.0000 MHz.• 806.000­
823 ,9B75MHl" 849.0125-008 .9675 MHz" 894,0125·1300,000 MI-tz

The aeercat 780XLT has 500 channels and the wide st
frequency coverage 01any seercet scanner ever, Packed
with features such as Trunk\racker III to cover EDACS,
Motorola and EF Johnson systems, control channel only
mode to allow youtc automatically trunk certain systems
by simply programming the conlrol channel, S AP"t E.
weather alert, full -frequency display & backli t controls, built­
in CTCSSJOCS to assign an <llog and digital subaudible
lone codes to a specific frequency in mem ory, PC Contro l
with RS232 port, Beep Al er t, Record function , VFO con­
trot, menu-dr iven design. total cha nnel contro l and much
more Our CEI package dea l includes te lescopic antenna ,
AC adapter, cigarette ligher cord, DC cord, mobile mount­
ing bracket with screws, owoer's manual , tru l'lking fre ­
quency guide and one-year limited Uniden factory war­
ranty, For masirnum scanning e l'ljoyment, order maqnettc
mount antenna part num ber ANTMMBNC for $29. 95; The
BC780X LT comes with AC adapter. telescopic antenna.
owner's manua l and one year lim ited Uniden warranty. Not
compatib le wi th AGE IS. A STRO or ESA S systems, For
fastest delivery, order on-l ine at www.usascan.com .

Bearcat® 895XLT Trunk Tracker
Mfg. suggested lis t price $499.95
Less -$320 Instant Rebate I Special $179.95
300 Chan....ls · 10 ba nks ' Built-In CTCSS' S Meier
Size: 10' /2" Wide x 7' 12" Deep x 3m" High
Frequency Coverage: 29,000-54 000 MKz , 1(01)00.174
MHz.• 216.1)00.512.000 MHz" 806000-823,995 MKz" 1l49,012$­
66ll,995 MHz., 894 0125·956.000 MHz

The Bearcat895XLT is superb for interce pting trunked com­
munications transmissions with features like TurtKlScan '" to
search VHF channels at 100 steps per sflCOfld, This base and
mobile sCanner is al so ideal for inte lligence professionals
because it has a Sig01lI Strength Meter, RS232C Port to allow
compuler-control of your scanner via optional hardware and
30 trunking channei indicator annunciatOfS to show you real­
t ime trunking activity for an entire trunking system. Other fea­
tures indude Auto Store - Automatically stores all active Ire·
quencies w~h i n tile specifIed bank(s). Aulo Recording . Lets
you record channel activity from the scanner onto a tape re­
corder. CTCSS Tone Board (ContinuOlJs Tone Control Sq uelch
System) allows the squelch to be broken during scanning only
when a corset CTCSS tone ;s receiv&d. For ma~imum scan­
ning enjoyment , order the following optional accessories'
PS001 Cigarette lighter power cord for tem pora ry operation
/rom your vehide's cigarette lighter $14,95; PS002 DC power
cord _ena bles permanent operation from your vehicle's fuse
box 514.95: MBOO1 Mobile mounting braceet $14.95; EX711
E~1ernal speaker wi th mounting !)racket & 10 leet of cable
with plug attached $19.95. The BC895XLT comes with AC
adapter, telescopic antenna. owne(s manual and one year
limit&d Uniden warranty. Not compatible with AGE IS, ASTRa,
EDACS, ESAS or LTR systems.
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continued f rom page 1

worry - jusl like the government, we're here to
help you. Your radio station is just like a car, and
what we need 10 describe here is the "drive train."
Your transmitter is, of course, the engine . Power
is generated by the transmitter (engine) and goes
through the transmission (gearbox, or antenna
tuner) 10 the drive shaft (feedline) to the wheels
(antenna). Now think of impedance as "torque"
and you have the whole picture. That was easy.
wasn't il?

And just as with acar,you must have alicense
to "drive" your radio. You need to know about as
much about radio to gel a radio license as you
do about driving 10 gel adriver's license, So any­
how, whenever there is something about radio
that you don', understand, just try to picture it as
a car,

o. At a recent hamlest, I purchased an oil­
filled dummy load. Howoften do I need to change
the oil, and what kind of oil should I be using?

A. Assuming that you are a QRP operator,
peanut oilwill do just fine. If you runORO, though,
we'd suggest filling your dummy load with gaso­
line.You should change the oil every 3,000 miles
or three months, whichever comes first. Unless
you do fill it with gasoline, in wh ich case you will
only need to do it once.

Q. I have an old vlbroplex, and two things
perplex me. Why is there a picture 01a cock­
roach on it? Also, I watch it constantl y, but have
never seen th e little red LED on top light up.

A. The LED is to warn you when you start
sending too fast. Usually you will see smoke ris­
ing up from the dot contacts at about the same
time. So if you see the LED light up, you had
better shut down instantly or you will risk perma­
nent damage. The cockroach has long been a
symbol of New York City, where your Vi broplex
was made. Nowadays they are made in Atlanta
GA, and the Dr. has heard that the logo wil l be
changed to a Coke bottle soon .

Q. I haveheard that old electronic components
are very collectible, and I would like to start a
collection. What should I start with?

A. Now is certainly a great time to start a col­
lection of components. because lots and lots of
them are available at reasonableprices, and one
day they'll be worth serious dollars. For example,
when the Dr. was a kid you could buy a Coke for
a nickel, and now they cost a LOT more. The Dr.
sure wishes he had stashed a few away. A good
way to start a collection of electronic components
is to go into your local Radio Hovel Store and
buy a resistor. Buy the best one you can afford,
and be careful to treat it well. DON'T clean it. and
be sure to save the original packaging materials.
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Later. you can go back to the Hovel and buy a
bag of assorted resistors or other components.
These are called ' mixtures" and are specially
designed to give collectors something to do. You
will fi nd many different varieties, and often very
rare ones that nobody knows of a use for. Sort
them by their colors, sizes, and shapes. and if
you wish to display them be sure to use rosin
core solder. You will also find a lot of interesting
items (technically called gizmos) in your HT, and
you can remove most of them for your collection
without much impact on how useful your HT is.

Q.Everybody talks very respectfu lly about old­
timers. so I was wondering: How can I get to be
one?

A. Be patient.

Q . I'm left-handed. When I send Morse code,
all the dits and dahs come out backwards. What
should I do?

A. ln the old days, your Elmer wouldhave lied
your left hand behind your back and made you
send "I will send with my right hand" one hundred
times. But this is the 21 st century, and it is a very
simple procedure to have you r doctor surgically
remove your left hand.

Q. The other night I wanted to make a OX Q­
so. I fired upmy leenyar and shouted mycallsign
a couple times, but somebodytoldme I was splat­
tering. Is that a good thing or a bad thing?

A. It's a bad thing. But it's simple to fix: Never
eat soup when you are operating DX.

Q. Is it possible to impeach the president 01
an amateur radio club?

A. Only if the club is located in Santa Monica
and has an intern program.

Is something bothering you? The doctor will
wrack his brain in trying to help you guys. Just
write to him in care of this publication. and don't
forget you r "free will offering ."

Thanks to Marshall Emm N1FN, who sends
along the doc's answers via Low Down, news­
letter of the Colorado QRP Club.

It's An Enigma No More
Germany's World War II top-secret Enigma

spy machine was the message encoding device
that gave Germany the ability to keep its military
movements secret during much of the conflict.
Now, it appears as if a British woman actually
cracked a major component 01the En igma be­
fore World War II began, but her supervisors dis­
missed her theory as too simple.

British newspapers have printed excerpts from

the new publication titled Action This Day. The
book claims that discoveries made by a female
codebreaker known only as "Mrs. BB" that could
have opened the secrets01the encoding machine
much earlier and shortened the war.

In the late 1930s, the Enigma was dubbed the
key to Germany's mili tary communications sys­
tem. Codebreakers lncluolnq Alan Turing, the
father of the modem computer,were tryi ng in the
late 1930s to break the Enigma cipher, but they
could not work out how the keys 01the Enigma
machine were wired .

The book's editors, Michael Smith and Ralph
Erskine, say that "Mrs. BB" suggested the Ger­
mans wired the A key to the A rotor, B to B and
so on through the alphabet . This theory dis­
missed as too simplistic, was later proven to be
correct.

The full Enigma code was finally cracked by a
team of thousands of men and women, includ­
ing chess masters, civil servants, and mathemat­
ics geniuses [and 73 s long-time International
Editor, the tate Richard Phenix - ed.].

Thanks /0 Bruce Tennant K6PZW, via
Newsune, Bill Pasternak WA6ITF, editor,

The Ten Commandments
of Electrical Safety _

I Beware of the lightning thai lurketh in an
undischarged capacitor. lest it cause thee to
bounce upon thy bunccks in a most embarrassing
manner.

11 Cause thou the switch that supplieth large
quantities of juice to be opened and thusly
tagged, that thy days may be long in this earthly
vale of tears.

III Prove tothyself that all circuits that radiateth
and upon which thou worketh are grounded and
thusly tagged, lest they ti ft thee to a radio fre­
quency potential and causeth thee to make like
a radiator also.

IV Tarry thee not amongst those fools that
engage in intentional shocks, for they are not fong
for this world and are surely unbelievers.

V Take care thou useth the proper method
when thou takest the measures of high voltage
circuits so that thou dost not incine rateboth thee
and thy test meter, for ve rily, though thou hast
no stock number and can be easily surveyed,
the test meter has one and as a consequence
will bringeth much woe unto the supply officer.

VI Take care thou tamperest not wi th inter­
locks and safety devices, lest this incurreth the
wrath of thy supervisor and bring the fury 01the
safety officer upon his head.

VII Work thou not on energized equipment
for if thou doest so thy shipmates will surely be
buying beers for thy widow and consoling her in
certain ways not generally acceptable to thee.

VIII Veri ly, verily I say unto thee never ser­
vice equipment alone, for electrical cooking is a



Continued on page 8

enough bill ions to ge l peop le to do any­
thin g it wants. Or China , with tens o f
thousands o f Chinese livin g in every
town in America .

So here we are with wide open borders,
protected by fast asleep immigration bor­
der guards. We have an FBI that doesn't
ta lk to itsel f, mu ch less any other ser­
vice s. We 're sitt ing ducks for this new
kind o f war - 250 mill io n si tti ng
duck s.

3 Models from $49.951

The only no compromise
sound card interfaces.

The easiest to set up, high
quality, complete solution.

The best support tool
Read our user commentsl

Get on WSJT JT44, the
extreme weak signal mode !
RIGblasters: M8, M4, RJ, Plus or Nomic

runner
Intelligent DC power panel
• Conveniently paNel' your station 'Nith Anderson~ ccorectoes.
• 40 Amps tota~outlets to run all of your transceivers and accessories.
• Each and every outlet individually ATC fused 'Nith LED open fuse indicators.
• Precision LED and audio alert of safe, over or undervoftage, 4012 & 4008.
• No messy binding posts, frayed wires, black tape or short circuits.
• Safe, secure, hot connect, polarized, color keyed, unisex, connector system.
• CotlfOlll1$ to the ARES, RACES, RSGB recommended standard.
• Perfect for home, mobile, rover, portable, emergency and contest stations.

http://www.westmountainradio.com
West Mountain Radio de N1ZZ and K1 UHF
18 Sh eeh an A ven ue , Norw a lk , C T 068 54 (203 ) 85 3 8080

war would be waged right he re in
America. And, un less they brag about it,
how'lI we know which country we're
fighting ? W ho can we nuke in return?

Which country wouId be nef it by the
el imination of the top micro biologists?
Any country wi th a stockpile of sluff
ready to dum p on us. Like Iraq. Like
Libya. Or Osama. And we know Saddam
has several thousand Iraqi s leepers liv­
ing around America. Like Saudi Arabia,
wh ich has been fa nning the flames of
re ligious hatred agains t us. and has

slow process and thou might sizzle in thine own
fat upon a hot circuit for hours on end before thy
Maker sees fit to end thy misery and drag thee
into His fo ld.

IX Trifle thee not with radioactive tubes and
like substances, lest thou commence to glow in
the dark like a lightning bug and thy spouse be
frustrated and have no further use lor thee ex­
cept tor thy wages.

X Thou shah not make unauthorized modifi­
cations to equipment. but causeth inslead to be
recorded a_technical directives and authorized
modifICations made by thee, lest thy successor
lear his hair and go slowly mad in his anempt to

decidewtlal mannerofcreature hath made a nest ~~========::;;:==================~in the wiring of such equipment.
Thanks to Squelch Tale, newsletter of the

Chicago FM Club. June 2000. fa

Hey, What's Going On?

Okay, so you missed tap ing Steven
Quayle o n The An Ben Show explainin g
about 19 of the world 's top microbio lo­
gists being murdered in the last few
months . These have all been scientists
who had been working o n biological
warfare projects. No ne of their killers
have been found.

You can get the gory detai ls at
(www.steveq uayle.coml .

Will the next war be fough t with
troops landing. with nuclear armed ~is­

siles, or with what we have been calling
terrorism? Smugg ling in small nukes to
wipe o ut o ur maj or cities an d spreadi ng
aerosoli zed ebola-smallpox via ligh t
planes to kill even more millions is .an
infin ite ly cheaper approach. And. unlike
WWI. WWII, Korea. and Viet Nam, this

NCUER SRf DIC
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play golf? Or tour the cou ntry In an
RV?

At a Rotary Club meeting recently I
asked for a show of hands of ho w many
had been to Pa ris. Six hands went up out
of the 52 there . How about Berlin? Fou r
hands. Afghanistan? None. India? One. Ja­
pan? Two. China? None. That 's pathetic!
And typical .

Sure, it takes money to be able to
travel - tho ugh not as muc h as you
probably think. Read my travel d iaries
and see. Herbert Hoo ver said, "If a man
has not made a mi llion dollars by the
time he 's 40, he hasn 't worked much."
Herb should have added. "worked sman . "

How can the curious find the books
which explain what 's really go ing on?
My Secret Guide to Wisdom reviews the
key books and will help yo u find them,
recruiting you into the crackpot ranks
wit h me.
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So. .....hy kill the top scientis ts? That
cou ld go a long way toward stopping the
development of biological countermea­
sures. That's what I'd do i f I was planning
a maj or biolog ical attack .

Tarfu

Tarfu" For you youngsters . thai 's snafu".
Alas. it also describes our beloved gov­
ernment. An eight-page art icl e in the
June 3. 2002. issue of Tile New Yorker
docs their usual well-researched job of
th ro wi ng li g ht into dark co rne rs . It
alm o s t exhausted my Magic Marker.

I' ve read abo ut how the FB I n01 only
doesn't like (0 share information with
the CIA, NSA, INS. and other government
agencies. hut they don' t even have a
workable system for internally handl ing
informati on .

Like? Well, we've read about Musli ms
taking flying lessons. right? And thi s
raising some questions. Like the idiot
who insisted on learning how to fly a
747, hut didn 't want to bother learning
how to do take-offs and landings. Talk
about waving a red flag !

Sure, an Algerian terrorist group hi­
jacked an Air France airliner and threat­
cncd to crash it into the Ei ffel Tower in
1994. A wake-up call for o ur ever-a lert
agencies? Zrarrrr. But then, if many
Musli ms started taking fl ying lessons,
that would wake ' em up, right?

O ne of the 9/ 11 hij ackers , Saeed
Alghamdi. too k his flying les sons at a
Florida n ight sc hool. T he schoo l's
records show that four men with that
name were tra ined there . Worse. the
schoo l had trained more than 1,600 st u­
dents with the fi rst name Saeed and
more than 200 with the surname
Aighamdi .

Considering how few private aircraft
there are these days and thus a hu ge
undemand for flying lessons. was any­
one even remotely awake at the school'!

Accord ing to a former I:\S district di ­
rector. the agency has issued thousands
of visa... for young Middle Ea... temcrs to
enmil in flight-instruction programs. And
where are these guys now'! Anyone 's
guess.

Did they come here to learn to Fly
planes in Afghani stan, Saudi Arabia. and
so on'! Har-dc-har. What planes'! Are
they now sleepers in America. awaiting
the call to swoop do wn on private air­
ports , grab some planes and douse us
with anth rax . smallpox, or worse'! Or
dump poisons in our reservoirs?

As one expert was quoted , " More than
half a dozen federal agencies arc involved
in airline travel, and their inability to
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work with each other is notorious. Pro­
tecting their own turf is what matte rs,"

So, are the FB I. NSA. C IA. INS and
so on solv ing their problems? Will giv­
ing them bigger budgets to hire more
people help'! It never has before. There
seems to be no real rush because "The
American people are going back to sleep,"

So, are we sitt ing ducks whi le Inspec ­
tor Clouseau hires more assistants to
help him shuffle papers? Meanwhile
these alert age nts are keeping them­
selves busy hassling grandmothers at
air line gates and making me take off my
shoes to check for explosives. Yep, me !
And giving me a tiny bag of pretzels to
eat instead o f a meal during the !l ight.

1 wonder how many me n wou ld be
needed to take co ntrol of the Silver
Ranch airport in Jaffrey NH, fuel up a
coup le private planes and dump a few
hu ndred pounds of anthrax upwind o f
nearby Boston?

Presuming that the feds are no more
o rganized to provide emergency com­
munications when the fan gets hit than
they are at keeping track of what appar­
ently are thousands o f infiltrated terror­
ists, I suggest that every ham cl ub get
busy and organize their members to be
ready to step in and provide communica­
tions for the police, fire, hosp itals. and
all those federal bureaus. Or vou can
wait until something happens and try to
wing it.

Fighting Ter rorism

Ya want peace? Well , you aren't going
to get it by walk ing around waving
PEACE placards. And you aren 't go ing
to get it wi th peace talks , either. If peace
talks worked. the Middle East would by
now he a world model for peace.

We Yankees won the Revolutionary
war by outsmarting the Bri tish. T hei r
generals were furious with us Yankees
when we darted around , hiding cowardly
behind trees, mowing down their rows
o f well -armed men .

I'm all for outsmarti ng o ur current en­
emies instead of trying to fig ht by their
rules . An Acbomb on Mecca in retal ia­
tion for the next major terrorist outrage
in America might make us feel good. but
it would sure make a few hundred million
Muslims even angrier a t us .

So , what's my solution to the misery
o ur government has gotten us in to? How
can we outsmart the enemy? Piece a
cake. Le t's usc our mightiest weapon
against them. No , not those lo usy A- and
Hcbombs. We don ' t need to encourage
nuclear retal iation . Our mightiest
weapon - the one which won W W I and
WW II for us. as wel l as the Cold War ­
is our ability to innovate and produce
stuff in huge quantities . Democracy
didn ' t win those wars. capita lism did .

Learning From History

When I visited New Caledonia and
talked with the local hams, ( learned that
when the French arrived they found that
the local tribes had been at war ....-ith
each other for hundreds of years. So they
se t up TV stations and started broadcast­
ing. The natives had to stop fighting
long enough to get jobs to make enough
money to buy TV se ts for their families.
Then , they had to keep on working so
they could bu y the products being udver­
tiscd o n TV. And that was the end o f
tribal wars.

Say, whatever happened 10 Voice of
America broadcasti ng '? Is that ... till go­
ing. or did it fade away with the C old
War'! Have we se t up radio and TV sta­
tion s in Afghanis tan yet'! Commercial
sta tions'! Are we broadcasting in the lo­
cal languages '? How about in Ind ia, Pa­
kistan , and anywhere else where Muslim
kids' almos t only source of educatio n is
memorizing the Koran?

When I talked with the hams in Yugo­
slav ia back in the '50s, I learned that the
people there wanted cars so badly thai
thcy wo uld spend a year or two ' s wages
to get an old used one. Aha ! Another in­
ce r uive to get people to stop fighting and
stan working.

So. let's stan designing the cheapest
possible car we can - something like an
advanced go- kart - and start se ll ing up
factories in underdeveloped countries to
make ' em. That' ll gel ' em 01"1' the ir cam­
el s and don key s, j ust as $600 volks­
wagons and Deux Chcveuu x got the Gcr­
mans and French o ff the ir bicycles fifty
years ago.

Bu t what about jobs? Millions o f j obs
for the people who want to bu y a TV set
o r a cheap car'?

No problem'? W hen I fi rst visited
Sing apore in 1959 the country had j ust
pulled itse lf out o f terrible poverty,
When the Briti sh got o ut of Malaysia.
Singapo re was an awful mess. It was so
bad that Malaysia wanted nothi ng to do
wi th it, so Singapore was isolated and
le ft on its own.

The new government called in a U.N.
team to help. Since Singapore was es­
...entially a 50 square mile is land with no
resources except a big bunch of very
poor C hinese, the team did a survey of
the raw materials with in easy shipping
distance, and then another of the poren­
tial nearby markets . They then went to
Europe and got the money to build facto­
ries [0 fill the market needs. Up wen t
high-rise apartment complexes to replace
the tin hovels. Up went fac tories and out
went the products. The result in record
ti me was a miracle - an Asian Tiger.

Continued on page 62



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

Ph: 585-392·9430; Email : sales@hamtrol1ies.com

Pocket sized, but lab qualltyl 3GHt
bandwidth. 1ppm accuracy, very afford·
able, NiCd battery. at adapter/charger.
rugged black anodized aluminum case.
Telescoping whip antenna and great
sensitivity allow rneasuremeots even from
a distance.
Three models with prices from $99 to
$219. All goup to 3 GHz. SOme go as
iow as 10 Hz with noise filters and other
advanced features.
See our websile for detailS.

HANDY FREnUENCY COUNTERS

eOR-3. Inexpensive. fiexible COR module with timers.
courtesy beep, aooio mixer. .. on ly $491~jt, $79 wit

eWID.2. Eprom-controlled ID'er on ly $54lklt. $19 wit

OVR-1 . Record your own voce up to 20 sac. For voice
id or playing clUb announcements. "" ,,, ..$59/kil. $9'9 wit

COR-4. Com~ete COR and CWID all on one ooard. 10
in eprom. low power CMOS .. ", ,,,,only $99/k lt, $149 wit

COR.I>' COR with real-voce id. Low power CMOS. non­
vcretne memory, ... .. kll only $99. wit only $149

eOR·5. ~P controller with autopatcn reverse ap. phone
remota control. lots of OTMF control funclions, all on one
ooare! , as used in REP-2oo Repeater. "" , $319 wit

AP-3. Repeater autopatch. reverse autopatch. phone line
remote control. Use with TD·2 , " kit $89

TO-2. Four-digit DTMF decoder/controller Five latching
on--off functions, toll call restrietor kit $19. wit $129

TO"". DTMF oontroller as above except one on-off
function and no loll call restrictor wit $89

Hamtronlcs has the
most comp lete line
of modules for
making repeaters.
In addition to
exc iters, pe's, and
receivers . .....e offer the following eeneeners.

• kit s tili only $1095
• factory assembled stili only $1295
50-54, 1~3-174 , 213-233, 420-415 ~11z ,

( FCC typo ocoo~ lot """"",...-0101 """''''' In 100 &. 450 MHz _I

Digital Voice Recorder Option. Allows message up
to 20 sec. to be remolely recorded off the air. Play
back at user request by OTMF command. or as a
periodic voice id. or both . Great for making club
anncuncements! , only $100

REp·20OC Economy Repeater. Real-voice 10 . no
dtmf or autopatch KI1 only $795 &t $1195

REP·200N Repeater. Without con troller so you can
use your OWI1 , , Klt only $695, w&t $995

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

•

No need to spend thousands
on new transceivers for each
band!
• Convert vhf and uhf signals

to & from 10M.
• Even if you don' have a 10M

rig. yoo can pick up very good
used xmtrs & rcvrs for next to
nothing.

• Receiving conyerteNl (shown above] available for
varioos segments of 8M. 2M. 220. and 432 MHz.

• Rcvg Conv Kits trom $49, wired/lesled units only $99.

• Transmitting converters for 2M
• Kits only $89
• Power amplifiers up 10 SOW,

Access all your favorite
closed repeaters I
• Encodes all standard subauo­
Ible tones with crystal accuracy
and ccnvement DIP switch
selection.

• Decoder can be used to mute receive aocro and Is
optimized for installation in repeaters to provide dosed
access. High pass fi ller gets rid of anooying rcvr buzz.

• TD-5 CTCSS EncoderlDecoder Kit $39
• TD·S eTeSS EncoderlDecoder Wlred/lested ,$59

CRYSTAl. CONTROl.LED:
• R100 for 46-54. 72-76. 140-175, or 216·225 MHz. .
.... ................................................... kit $129. wit $189
• R144 like R100. for 2M. with helical resonator in
front end k it $159. wit $219
• R451 for 420-475 MHz kit $129, wit $189
• R901 for 902-928MHz kit $159, wit $219

R304 Synthesized UHF Recelyer:
various bands 400-470MHz.
• Kit (440-450 ham band only) (inc! Te XO) $179
• Wiredltested , $209

FM RECEIVERS:
Very sensi tive - 02pV.
Superb selec tivity, >100 dB
down at :t 12 kHz. best avail­
able anywhere. flutte r-proof
sqUfllch.

VHF & UHF POWER AMPLIFIERS:
Output levels from 10W to 100w ....... Start ll1g at $99

FM EXCITERS:

R301 Synthesized VHF
Recelyer: various bands
139-174MHz, 216-226 MHz.
• Kit (ham bands only) (TeXO option $40) "on ly $139
• Wiredltested (ind Te XO) $209

RatfKi for COfIlinuous duly.
2W continuous duty output.

n01 Synthesized VHF
Excl1er: for various
bands 139-174MHz. 216­
226 MHz. Dip switch freq.
sellil19·
• Kit (ham bands only) (TeXO option $40).. . .. .. $109
• W ired/tested. Ind TCXO $189

T304 Synthesized UHF Exciter:
fo r various bands 400-470 MHz.

• Kit (440-450 ham band only) ina Texo $149
• Wiredftested , , $189

CRYSTAl. CONTROl. l.Eo:
• TA51: for 6M. 2M. 220 MHz kit $99,wlt $169
• TA451: for 420-475 MHz. kit$99,wlt $169
• TA901 : for 902-928 MHz. (O,5W out) ........ wit $169

LNK·( )
PREAMP
ONLY $59/w &t
Low noise LNY-type preamp
in alum case wi BNG jacks.

-

LNY-( ) ECONOMY
PREAMP ONLY $291w&t
• Miniature MOSFET Preamp.
• Low noise figure.
• Available lor various bands from 28 to 450 MHz.

Join the fun . Get !l trik ing
Images directly from the weather
satellites!

A very eensmve wteeeerc fm

receiver optimized for NOAA APT "'''''--:'::'::'::'.1
& Russian Meteor weather fax on .
the 137MHz banet

Covers all 5 sateil ite channels, sceroer clrcet & recorder
control allow you to automatically capture signals as satel­
lites pass overhead. even while away from home.
• R139 Receiver Kit less case $159
• R139 Receiver Kit with case and ac power adapter.$189
• R139 Receiver wit il'l case with ac power adapter....$239
• Internal PC demodulator beard & imaging software ..$289
• Tumstila Antanna $135

• Exci~ n9 new AM receiver for
the 118-137 MHz aircraft band.

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

lighting .
• El T monitor 10 de tect and

locale downed aircraft.
• Dip switch frequency selection.
• Superior sensitivity and selectivity.
R121 Recsiver module wired/tested $209
R121 Receiver in cabinet 1""" _be;le) $299

LNP-( } PRESELECTOR ONLY S391w&t
• Eliminate intermod!
• Sharp a-secson filter
• Low noise preamp
• Available for bands from

137 to170MHz.

A sensitive and selective profes­
$Ional grade re<:elver to monitor
critical NOAA weather broad·
casts. Good reception even at
distances of 70 miles or more with
suitable antenna. No comparison
with ordinary consumaf radios!

Automatic mode providas storm watch. alerting you by
unmuting receiver and providing af'> outpul to trip remote
equipment when an alert lone is broadcast. Crystal
cof'>trol led for accuracy: all 1 channels (162,40 to 162,55),

RWX R~vr kit, PCSonty ,... ".... "... ,......... "........ "... ".... , , ".. " , ,$79
RWX Ro;vr kit withcabinet. spe.ak&r, & ACadapter " $99
RWX Ro;vr wiredltestlld In cabinet ",UII !lfll!aker &adapter " ",$139

R121 AVIATION RECEIVER

Get lime & f requency checks
without buylf'>g mult lband hf
rcvr. Hear solar activity repons
affacting radio propagation,
Very sens itive and selecti ve
crystal controlled superhet.
dedicaled to listening to WWV on
10 MHz. Performance rivals the most expensive rcvrs.

• RWWV Rcvr kit. PCS only ".. .. " $59
• RWWV Rcvr kit withcabt spkt. & 12Vdc adapter, .. " $89
• RWWV Rcyr wit incabl withspkr &adapter .... .. $129



Jack R. Smith K8Z0A
7236 Clifton Rd.
Clifton VA 20124
{JackSmith@cQx.rr.com]

YOU Can Build This VLF to HF
Loop Receiving Antenna

Part 2 of3.

Constructing the air core loops: The air core loops described violate one of the cardinal
rules ofgood loop construction - the wire turns are bunched together, not separa ted
by a quarter inch or more of air.

T hiS is the product of an intcn- from scrap RG-58A coaxial cable. The If you wish to design for a different
tional trade-off; I wanted a me- polyethylene insulation provides some frequency range , you can use the for-
chanically simple loop that tum-to-turn spacing and reduced dis- mula for the ind uctance of a square

could he constructed from inexpensive tr ihuted capacitance . An even better loop provided in The ARRL AmCI111a
plumbing fi xtures and that used stan- approach might he to use magnet wire Rook as a starting point:
da rd enameled magnet wire. There arc inside plastic tubing. If you want to try
two main drawbacks to my construction a sh ielded loop, try copper plumbing L(~H) = O.008N' s (I n [1.4 142sN/(N
technique, both of which are related to pipe instead of PVc. Attach the shield + 1 )~ + 0.37942 + [0 .3333 (N + 1)'/
bunchi ng thc turns: to the sleeve , and remember to break

sNII [2]
• The loops have a lot of dis tribu ted the shie ld at the top center.

capacitance, which reduces the maximum I bu ilt three air core loops covering
where :frequency. 135 kHz throu gh 7.2 MHz, as outlined
L is the inductance in microhcnrics• The standard inductance form ulas in Table 2 .

produce inaccurate resu lts, so some The air core loops are bui lt from N is the number of turns.

cut-and-try will be necessary if you standard 3/4-inch PVC ptpc and s is the length of side in cm
dev iate from how I built my loops. plumbing fixtures usmg the dimen- cis the coil length in cm

Feel free to experiment with different sions shown. If I were doing it over
approaches. For example, I built a three- again , I would consider using II2- inch Determining t (coil length) when the
tum loop using the center conductor PVC pipe to reduce the weight. wire is scrabble-wound is difficult Even

with a good estimate or t , my expert-

Tu rnsJIn du ct i CDlST Range Setting Min. Frequency Max. Frequency Com ment s I cnce is tha t equation [21overestimates
the inductance of a scrabble-wound

High 1.95 MHz 7.2 MHz
lQ·;n. leg: center loop by 25% to 30% .

3T/93j.lHI26 pF eeoc. RG·58A wire The loop tuner has maximum and
Low 1,120 MHz 4.8 MHz

High 600 kHz 1800 kHz
10T/93 j.lHl50 pF t t -m. leg : no, 20 Min . Max.

AWG magnet wire Range Mo d e
Ca pacitance CapacitanceLow 330 kHz 1300 kH z

High 33 pF 705 pF
High 240 kHz 580 kHz

24T1536 ~ Hl1 02 pF l 1-in, leg: no, 20

I Low 104 pF 2362 pFAWG magnet wi'"
Low 135 kHz 475 kHz

Table 3. Loop tuner maximum and minimum
Table 2. Air co re loops. capacitance values.
10 73 Amateur Radio Today. A ugust 2002
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Flashing LED
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ALL
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SHOP OUR ONLINE STORE
www.allelectronics.com

RED SWITCH 37 5
CAT# PB-211 S each
BLACK SWITCH 3~
CAT# PB-216 $ each

Sony , 18650. Recha rgeable lrthium-ion
cell wi th solder-tabs, Ideal for high
energybatlery packs. ~

0,72' dla . x 2.56" long. ""' '"
CAT # BTE-1200 ...

I so for S3.00 each I $3!h

112 Volt 35 Watt Halogen Lampl

3.6 Voll 1200 mA
Lithium-Ion Cell

I Jumbo Pushbuttons

Durable peste S.P.D.T. momentary
pushbutton swllch lrequenl ty found
..., arcade games. UserUi in any
appilCalioo requinng a large .
rugged pushbutlOf1 switch.
Button operates a 10 Amp
snap---acbon switch . Plunger is
0.86" d,ameter. Bezel is
1.33 " diameter. Threaded
bustling IS ' .1" diameter and WI.
mount Ir'I panels up 10 0 ,75" lhick.
Includes large p1asbc IT"IOUlling f1lII.
AvaIlable Ifl two colors:
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Drill hole in cap for 3,
circu it 1/4" phone plug

and epoxy phone plug

in place

1 " _~ 4_

I
i
I
I,

Exploded View
Air Core Loop

Mechanical

{ . ..

j 10 II'1(:II Na>on 3i~' PVC PiPtc 1
_•••.•••_ _ _ J

Standard 3J4~ PVC 90
degree Elbow"
Modified - Split

longitud inally with saw
4 pies

. i
\ : I
" ' .J'.-.L

[- "'1
: I
! I

! I

! f i
i I I
I ~ !, • I
I I I, I
I i
I I

i I, I. ,

Notes:

(1) All material 3/4 inch PVC pipe and
fittings

(2) Friction fit generally not adequate;
use standard PVC cleaner and cement.

(3) Assemble with bottom half of
elbows ; wind loop and test. When
satisifactory, add rema Ining elbow half
and seal with wh ite flexible sealer

(4) Drawing is not to scale

Fig. 8. Air core loop.

minimum capacitance values as shown
in Table 3 .

You can then use the calculated in­
ductance and the appropriate capaci­
tance to determine the tuning range
using the familiar tuned circuit for­
mula in Equati on 3. Multiply dimen­
sions in inches by 2.54 to convert to
centimeters. Don't forge t to add the es­
timated distributed capacitance of your
loop to the va lues in the above table. I
found distributed capac itance values
ranging from 20 pF (3 turns) to 102 pF
(24 turns).

100 tor 25(; each
1000 for lac each

MAIL ORDERS TO:

ALL ELECTRONICS
CORPORATION

P.O. Box 567
Van Nuys, CA 91408

FAX (818)781-2653

e-mail allcorp@allcorp.com

SPECIAL · RED T·1 3/4 ~ -===:
water clear --....-,$ ..
CATO LEO-84 ,;d====,
3 ,ors1QJleach

f ERuS : NDIoUNIAtlttI ORDER. SI-"l-~tot N
'" Wi • • •", u S Jt 106-00 pOI'",-, AI~onc:t..Ong",," .
H1.Pf'I ..e-_"",,~~AI _ d,bee:l
.. CAL.JI'{)flINlA _ tndLde _ -.. ..-... au..-

,L:'::=':;;:;;;:~=;~ NO COO,-~
CALL. WRITE "'Cf\O"Ige~ """"," ,

FAX Of' E·MAIL
for our FREE

96 Page
CATALOG

OUtside the u.s ......
.....d S3.00 posUlge.

where:
f is the frequency in MHz
L is the inductance in microhcnries
C is the capacitance in picofarads

Once you have se lected the number
of turns, you can use the following
steps to build your loop:

l. Secure the material. and cut the
PVC pipe sections to length. (The first
two air core loops I built we re about I
inch longer per side than the dimen­
sions shown. I found those to be too
top-heavy.)

2. Cut the four 9O-degree e lbows
longitudinally. I used a scroll saw, but
a hacksaw should work. If you usc a

[3[
159.1 6

IM"' = :)LC
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a lso used a piece of scrap aluminum as
a guide so that I could keep the cut
straight. Label each elbow 1-4 before
cutting, and eac h side A or B, C ut
cons is tently so that the e lbows are
fed in to the saw in the same direction
and with the same side ("A" or " B")

a lways against the gu ide , Th is trick
helps when it co mes to assembling
the loop, as it reduces the effec t of
m isal igned cuts .

3. Drill a cleara nce hole in the pipe
cap for your 3-circuit phone plug. I
used Radio Shack part number 274­
139A plugs that required a 7/ l 6-inch
dri ll. There seems to be some variation
in she ll size, however, so check the
size required before drilli ng . Epoxy
the 3-circu it plug in place and allow
the epoxy to cure. Since the plug me­
chan ically supports the loop, make
sure the plug is centered in the pipe
cap and is straight.

4. Assemble your loop usi ng the
spl it el bows . Usc a cons istent se t of
el bow halves, such as I A, 2A, 3A, and
4A. I' ve successfully used standard
PVC pipe ce ment, super glue, and ep­
oxy for assem bly. Do not attach 2-3/4
inch stub or the pipe cap with the 3­
circ uit plug at this time, At this point.
your loop should look like the photo
and will be ready for winding.

5. Calcu late how much wire you will
need, figu ring 4 feet per turn plus an
extra two fee t. and cut it from the reel.
Feed one end of wire through the cen­
ter leg of the "T" and wind the loop.
The photo sh ows how each corner
will look. (T he illustrati on shows the
3-tu rn loop th at I wound with RG·
58A center conducto r.) I fou nd
wi nding the 10- and 24-tum loops
easier when I worked outside and
stretched the wire out along my drive­
way, Wind the desired num ber of
turns plus an e xtra two or three turns .

6. When finished winding, you
should have the two wire ends slicki ng
out the center leg of the TEE. Cut off
an y excess wire, strip and tin the ends ,
and so lde r to the tip and ring pins of
the 3-circuit plug. (Polarity isn' t im­
portam.) l.eave the sleeve (ground) pin
unconnected. Temporarily assemble
(wi thout glue) the 2-3/4-inch stub and
the eap. Install the loop on the tuner
and chec k the tuni ng range, Since you

I

L

Range Min. Max.
Setting Frequency Frequency

High 490 kHz 165<1 kHz

Lo. 240 kHz 11 20kHz

High 375 kHz 125<1 kHz

Low 170 kHz 830 kHz

High 46 kHz 150 kHz

Low 21 kHz 100 kHz

82,6

pipe as a "pusher" to keep my finge rs
at a safe distance from the saw blade . I

Turns per
Inch

,

#34 AWG

#24 AWG

Wire Size

I -,-- -

372 ~H, surplus broadcas1-band loopstick

1 B 3 ~H ; Type 6 1 mat'l

20,2 mH; Type 33 mal'l

Inductance & Rod Type

'"

No.
Turns

Table 4. Ferrite core {oops.

power saw, observe proper safety pre­
cautions. I used a scrap piece of PVC

Photo G. CUffing the YO-degree elbows with C1 scroll sa w, using C1 pusher tuhe.

Photo H. Assembled air core loop, ready for winding.
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I , I

.0' I 31'" .0·svc 4 ·1 /4 net
eve 4-1I4 inc;:h

3:4' PVC ~ J,''' pvc ~
eve

Coo "TEE'" COrnedoc Coo

L , I
, -

Exploded View
Antenna Holder·

, Ferrite Loopstick

Notes:
,

(1) All materia l 3/4 inch PVC pipe and
fittings

(2) Fo r normal indoor use , friction fi t is ~ -
~ tusually acceptable; for permanent
0'

assembly use standard PVC cleaner ,.
•and cement

(3) Drawing is not to scale
,

Drill hole in this ca p for

3-ci rcuit 1/4" phone
o~_ ,----- plug and epoxy phonet o"':

I pl ug in place

,

FiI:.9. Ferrite loop.

150 - 2000 Wails 1.5 - 250 !\.1Hz
Prices begi n a t S18S.0n

Visit us at www.maxx-com.CQm

Since 1983 with over 15,000 Satisfied Owners
Used by the U.S. ~li litllry in Oper at ion Deser t Storm

l\IAXX-COl\l
Auto matic Antenna Tuners

Instant Tuning - Fu lly Automatic
VSWR is less than 1.5: I on all freque ncies

MAXX-COl\l Automatic Antenna Tuners
3255 SW 11th Avenue - Fort Lauderdale - FL 33315

954-524-5 120 X21 9 - info@maxx-eom.com

Since yo u arc unlike ly to find a sur­
plus loopstick that matches mine, I'll
co nce ntrate on making a custom
Ioopstick antenna using e ither mi x 6 1
or 33 cores.

My designs arc based on a 7-1/2· in .-

Const ruct ing ferri te core loops

As outl ined in Ta hle 4, I built three
ferri te core loo ps covering 2 1 kl-lz
throug h 1650 kH,.. Abo ve th is range. I
prefer an air core loop .

have extra turns, the tuning range should
be below the target range . Remove a
(U rn at a time until you hit the de­
sired lun ing range. or course, it may
not he possible for y Oll 10 precisel y
hit a target range, since you can only 1- _
have an in tegral numher o f turns .

7. When you are satisfied with the
tuni ng range, glue the 2-3/4 -inch stuh
in place as well as the cap with the 3­
circuit plug . Match up the four elbow
halves and glue IS to IA. etc. C lamp
the ha lves toge the r with spring
clamps or hea vy we ig hts whi le the
g lue sets . If yo u have c ut the el bows
w ith a thin sa w blude. yo u may de­
c ide the kerfs arc unobjecti onable. If
the gap is large. you can fill it in with
white flexible caulk. You should not usc
caulk that gives off acidic vapor when
curing. as it may corrode the loop wind­
ings. If you object to the blue pipe labels
printed on PVC pipe. spray paint the
completed loop with white paint whe n
completed , masking , of course. the 3­
c irc uit p lug . If you ha ve cons truc ted
more than one loop. labe l each loop
wi th its frequency ra nge.
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Photo I. 90-dexret' elbow wilh 111m loop. t'hoto J. l-circuit plume 1)/11 [/ mounted ill pipe cal).

long. II2· in.-diamclcr ferrite rod.
These rods arc available in two formu­
lations: "mix .1r' and "mix 61:' At the
risk of significant oversimplification.
usc mix 33 for frequencies below 500
kH7 and mi x 6 1 for everything e lse.

I spent two months building and
analyzing: more than 50 differe nt fer­
rite loop an tennas. Rather than attempt
to explain how to design and opti mize
a ferrite loop. I' ll instead concentrate
0 11 explaining how to dup li cate the
ones I bui lt. If you wish 10 depart from
these precooked designs. the best
readily available reference is Chapter 5
of The ARRL AJllellJ/(/ Hook (1 994 ).
However. in building test antennas I
found that the informat ion published
in the amateu r literatu re arcat lv oyer-e .
simplifi es many factors and that diffe r­
ences of 50% between theoretical and
measured para meters were co mmon - so
be prepared to do some exper imen ting !

I . Secure the material. and cut the
PVC pipe sections to length.

2. Drill a clearance hole in the pipe
cap for your 3-circuit phone plug. I
used Rad io Shack part number 274­
139A plugs that requi red a 7/ 16- inl'h
dri ll. There see ms to be some variation
in shell size , however, so check the
size required before drilli ng. Epox y
the 3-circuit plug in place and allow
the epoxy to cu re. Since the plug me­
chanica lly supports the loop, make
sure the plug is centered in the pipe
cap and is straight.

3. Wind the coil following a few
pomters :

a. Don ' t wind directly onto the fer­
rite rod. Instead make a paper core.
Wind two laye rs of typing paper
around the rod and glue the paper into
a cy linde r using glue suitable for pa­
per. The rod should be a snug li t into
the paper cy linde r. hut it should be

possible to slide the rod in and out.
The paper cy linder should he the same
length a.. the rod.

h. Calculate the wind ing length: for
example, 60 turns at 10 turns/inch
means the windi ng length will he 6
inches. Mark the paper core with the
start and fi nish as well as mak ing a
mark every hal f-inch.

e . Wind the coil. striving for as much
uni formity as possible. Leuve a foot or
so of wire at the start and end of the
windings. To avoid collapsing the pa­
per core, inse rt the ferri te rod . Please
treat the ferrite rod with care, as it is
britt le and will fracture if stressed . (l
used a mandrel made from a steel rod
and wou nd my coils 0 11 a lathe. inse rt­
ing the ferr ite only whe n the coi l was
ready for testing.)

d. It is necessary to app ly tension to
the wire while winding , ami while
finished. it is necessary to restrain the

• "E Sl
C t) .......

,
",,

1'11010 K. Coil for ferrite rod ShOlt'illg /Jt11>er COlt' and ends anchored
with adhesive ta,H.'. t'hoto L Ferr i te coil a"felll/a with ends removed.
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Arkansas S Communication Store

1710 East Parkway
Russellville, AR 72801
Phone 479-967-83 15
Fax 479-967-831 7
1-888-315-7388

Kenwood, lcom. Alinco, ADI,
Police & Fire Communications Equipment,
Surveillance Electronics (Installed) .
We sell amateur & commercial band radios.

www.rlselectron ics.com

www.sgcworld.com
T"ll Frl't' oon 2S9·7HI • Tel (425) 746-6310 · Fax (42» 746-631\4 ' Email: sgc@sgc,,,,r1d.mOl

Mai~ng: PO Elcl ~ 3516, IlcU....UI' , \10:.1. 9!lOO9 ' ~l1ippingo 13737 Sf: 2iilh a.Bellesue, \l;A 98005 11M

Marine, Commercial, Amateur Radio,
Aviation, Special Applications

Starting at $249

Power Input: From 1.5W • Up to 500W*
HF Frequency Range: From lMHz· Up to 60MHz*

Up to 4,000,000 element combinations'
Five Sensor Devices ' S[>ea; dilb 1"'" model

"Undoubtedly the best piece of hamgear I have ever owned."
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Two Step Tuning
Step One: Pick up microphone.
Step Two: Transmit.

(Please note: HF Tuning doesn't get much easier than this.)
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winding . I taped the start and finish
windings to the core with l IZ-inch
adhesive tape .

4. Press-fit the 2-3/4-inch stub into
the center of the TEE. Insert the coil
into the T EE section , routing bo th free
wire ends through 2-3/4-inch stub. Cut

off any excess wire, strip and tin the
ends, and solder to the tip and ring pins
of the 3-circuit plug. (Polarity isn't im­
portant. ) Leave the s leeve (ground)
pin unconnected. Temporari ly as­
semble (without glue) the 2-314-inch
stub and the cap. Install the loop on the
tuner and check the tuning range.

5. If the tuning range doesn ' t match
expectations, adjust the loop:

a. Squeeze the turns together or stretch
the turns farther apart . Squeezing the
turns together increases inductance (low­
ers frequency) while stretching reduces
inductance (increases frequency).

b- .Sl ide the ferrite rod away from
center position. This will reduce the
inductance.

If you can' t achieve your desired
tuning range , then rewind the loop.

6. When you have achieved your tar­
get tuning range, unsolder the loop and
remove it from the TEE. Ceme nt the
winding to the paper core with Q­
Dopcv gluc. If you don ' t have Q-Dope,
household ceme nt may work. When
the glue is dry, reassemble the loop, in­
cluding the PVC legs, and resoldcr to
the 3-c ircuit plug. To prevent the loop
from rattling inside the pipe, fill the
T EE with packing. I' ve used plastic
"peanuts" and scraps of foam rubber
success fully. Fill the legs and then slip
the caps over the end. I' ve found that
friction fit holds the assembly together
without the need for ceme nt. If you
wish additional mechanical strength,
cement the assembly together, but

Con tinued Oft page 58
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Ronald R. Thomas WSQYR
6415 Chastain Dr. NE
Atlanta GA 30342

Vacuum Tubes:
Romance and Reality

A (mostly) glowing tale.

Hams of all ages have long had a love affair with vacuum tubes. Arguably, the 1950s
were the golden years for amateur use of vacuum tubes. However, hams who remember
those y ears probably have only a vague understanding of the vacuum tube's origin
and history . Also, the demanding nature of vacuum tubes has long been forgotten,
while the memory of their beautiful glow lingers on .

T
he early 1900s marked the first
"solid statc'' era for radio com­
munications, with the emphasis

on the word "solid." It was an age of
spark transmitters, crystal detectors,
and other physically solid devices. It
was an un likely setting for the birth of
the fragile, glass bottle vacuum tube.

In those early years, radio communi­
cations utilized sparks . To understand
a spark transmitter, think about the
small spark you create when you walk
across a carpet on a dry, cold. winter
day and touch a doorknob. If you were
carryi ng a portable AM radio, you
would hear the static generated by that
spark. That's how spark transmitters
worked, only they used much larger
sparks. requiri ng a significant amount
of e lectric ity,

An important need in the 1900s was
for a better detector (rece iver) of spark
signals. To try to meet this need, John
Ambrose Fleming, an English scicn­
tist, began experimenting with thc
"Edison effect" that had heen noted in
electric, glass light bulbs.

The Edison effec t was named for
Thomas A. Edison, the Ameri can in­
ventor of the electri c light bulb. In the
latc 1800s, Edison was troubled by the
fact that the glass in his light bulbs
16 73 Amateur Radio Today. Augusl 2002

would eventually become darkened.
This was caused by particles of the
carbon from the light bulb filament be­
ing transferred to the glass. In in vesti ­
gating this problem, Edison placed
another e lement (a plate) inside the
bulb and discovered that a very small
electrical current flowed from the fila­
ment through the vacuum to the plate.
This act ion carne to be called the
"Edison effec t" and seemed to be of no
practical value.

To investigate the Edison effect,
Fleming built his own two-element
vacuum tube. In the co urse of his re­
searc h work, he discovered that his
tuhe could be used as a detector (re­
ceiver) of radio waves. Fleming called
his two-element vacuum tube a valve.

Lee De Forest

At about the same time, Lee De For­
est, an American inventor, was also
try ing to develop a better detector of
spark signals . He invented a flame de­
tec tor that had two platinum electrodes
held close together in the flame of a
Bunsen burner. As strange as it sounds,
it actually worked.

De Forest knew that, for practical
reasons, the flame needed to be inside

a glass mantel. He also reali zed that
the flam e could be replaced with a
burning filamen t. He ultimately cre­
ated a vacuum tube that he ca lled an
audion. It was similar to Fleming's
valve, but De Fores t got there via a dif­
ferent intellectual path, or so he said.
Actually, De Forest was quite familiar
with Fleming's work with vacuum
tubes. However, it was De Forest's de­
cision to add a third element - called
a grid - to his audion that produced
the start of the vacuum tube revolution .

Nevertheless, for the fir st few years
after its creation, the three-clement
audion vacuum tube langui shed. Even
its creato r was uncicar about how it
worked and could be best uti lized.
Then , in the 19 1Os, engineers like
Howard Arms tro ng and corporations
like AT&T began to turn the vac uum
tube into a tru ly useful device.

Through the ir efforts , the vacu um
tube became morc than a mere detec­
tor of radi o waves. It also became an
amplifier, and even more importantly,
it became an oscillator that co uld gen­
erate continuous waves, which would
eventually replace spark transmissions.
The development of new elec trical
circui ts had turned the vacu um tube
into an all -purpose electro nic device.
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During the 1910s. there was some
limi ted use of vacuum tubes by hams.
It was limited because at that point in
time vacuum tubes were very expcn­
sive. their quality was poor, and their
life was short. However, hams could
clearly see their potential .

During the 1920s, vacuum tubes
continued to be relined and de veloped .
More gri ds were added to increase
their performance capabil ities. T he
power handling of transmitting tubes
co ntinued to increase. It was clear that
vacuum tubes were here to stay.

The creatio n of radio broadcast ing ,
in the 1920s, greatly expanded the de­
mand for vacuum tubes. This meant
that the volume production of tubes
could create economics of scale a nd
reduce the cost of tubes.

During the I 920s. ham use of
vacuum tu bes g reatly expanded be­
cause of their lower cost and greater
availability. Vacuum tube receivers and
continuous wave tube transmi tters
were increasingl y common; spark was
no longer king .

During the 1930s. vacuum tube de­
velopment continued. However. the
great depression of the 1930s im pacted
ham usc of vac uum lubes. In that era . it
was no t unheard o f for a ham to have a
one- tube receiver and a one-tube trans­
mitter hut have only one vacuum lube .
This req uired physically mo ving the
tube between the recei ver and truns­
miller. Hams learned to make the best
of what they could afford.

Duri ng World War II, hams went off
the air, but vacuum tu be development
continued at an accelerated pace . New
lubes were inve nted to work o n the
very high freq uencies (VH F). minia­
lure tubes for military applications
were created, and tubes with a much
lower current dra in were developed .
All of these vacuum lubes wou ld
greatly bcnefitthe c ivilian market after
the war had ended.

The Kolden years

For most hams, the 1950s brought
the return of relative economic pros­
perity. They could now afford more
complex. multiple-tube transmitters
and rece ivers. and they wanted them.

In that era. many hams were able to
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Even though a typical transm itter
might have a number of vacuum tubes,
they often became a rathcr minor part
of the project. However, thcrc was
some concern over the cost of vacuum
tubes . Fortunately, in the 1950s.
vacuum tubes were being produced in
large quantities for television sets.
This resulted in economies of sca le
that helped to reduce the cost of these
tubes. many of which were suitable for
use by hams. In add ition. mil itary sur­
plus tubes were wide ly avai lable at a
great ly reduced price.

Mi litary surplus tubes could be ob­
tai ned via mail orde r ads in magazines
like QST. T hey cou ld a lso be pur­
chased at the surplus parts stores lo­
cated in major cities like Chicago and
New York. While the supply lasted.
those tubes were a rea l bargain.

Even the famous Heathkit Company
was not above using mi litary surplus
tubes in its kits. You knew the tubes
were military surplus because of the
markings on them and the box they
came in. However. no onc cared: they
were new and unused. and the price
was ri gh t.

In the I950s , most d rug stores had
a tube checker. They we re used by
individuals to check rubes from home
te lev is io n sets. Hams also used them
tu check tubes used in their rece ive rs
a nd so me of the tubes used in their
transmitters. Obviously, tube checkers
would not check high-power transmitter
tu bes . mercury vapor rect ifie r tubes,
e tc .

The most common problem wi th
vacuum tubes was that - just like
light bulbs - the filament would eve n­
tually bum out. However, tubes could
al so become "gassy" and fail to per­
fonn up to standard. Tubes were
mounted in socke ts because they ofte n
had 10 he replaced .

The creat ion of the transistor spelled
the e nd of the vacuum tube era.
Today 's so lid state era has given us
very e lectrically efficient ham equip­
ment, Yet, the popu larity o f the old
vacuum tube equipment still li ves on.
Even though we know solid state de­
vices are more efficie nt. the romance
o f vacuum tubes tugs at the stri ngs of
our hearts. fl.I

The 1950s was an era of s ix-volt
automobile batteries and generators
- not today 's a lternators . Bu ilding a
mobile transmitter that used vacuum
tubes with six-volt filaments solved
the problem of lighting the tubes .
However. supplying the typica l 450
volts needed for the tubes' plates was a
challenge,

Hams used a dynamotor or vibrator
to supply the plate voltage . A dynamo­
tor was a motor generator thai used the
six volts to make it rota te and generate
the 450 volts for the vac uum tubes'
plates. A vibrator "chopped up" the six
volts into a square-wave AC that a
transforme r could step up to a higher
vo ltage . Both devices p laced a trcmcn­
dous stra in on an automobile's e lectri­
cal system . It was not unusual to see a
car 's headlights d im when you turned
the transmitter on,

Eisenhower era

the audio qual ity from a glass tube
modulator was fan tastic ; even today.
audiophiles still prefer glass tube audio
equ ipment.

Unfortunately. there was a downside
to all those beautiful , g lowing vacuum
tubes,

A typical 3ClO-watt, AM. high-fre­
qucncy transmi tter would need a
power supply capable of supply ing ap­
proxi mately 1,500 vol ts. That power
supply wo uld require a large expensive
power transformer, the associated fi lter
choke, and recti fier tubes,

In addi tion. that transmi tter wou ld
req uire a 150- watt class B plate modu­
lator for AM phone ope rations, That
modu lator needed a large , expens ive,
ISO- watt modu lat ion transformer. It
also requ ired its own powe r supply.
wh ich wou ld have a large. expensive
power transformer. fi lter choke. and
rectifier tubes. Fina lly, there were the
fi lament transformers [0 light all those
vacuum tubes in the modulator and
transmitter.

Many hams of that era also built
lower-power transmi tters for mobile
operations. However. even a 50-watt
vacuum lube mobile transmitter pre­
sented some inte resting challenges.
because of the unique demands of
vacuum tubes.

.,. .
•
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afford commercially built multiple­
tube receivers. However. building your
own transmitter was still very popular.
Some hams wou ld even construct thei r
hcmcbuilt transmitter with a glass
window that allowed viewing the final
amplifier tube or tubes. Those glowing
transmitting tubes were indeed a beau­
tifu l sight, and they could also warm
up a ham shack on a cold winter's
nigh t.

In addi tion. a high -power. high-Ire­
quency transmitter wou ld usuall y have
mcrcu ry vapor rec tifier tubes in the
power supply. Those tubes gave o ff a
beautiful blu e glow that cha nged in
in tensity whe n yo u talked into the
microphone during amplitude mod u­
lation (A M) phone operations. Also,
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Carl Markle K81HQ
11570 Taylor Wells Rd.
Clairdon OH 44024·6910

2 m/70 em Quad Revisited
Part 1

Try out this lie II', improved update to a CQ article.

The j uly 1999 issue ofCQ~ lagazine covered my origitusl 2 m/70 em quad project. This
was my Iirst attempt CO build a dual-band quad antenna. Some shortcomings were
present, including a bie of overconseruccion, bue who knell' whae the wind, cold , ice,
and ocher elements were going CO do CO it. I knoll' a lot m ore todey !

T
his new design using 3/4-inch
PVC water pipe shows a little
bit be tter pe rformance and is

much lighter in weight. In this version.
I used AWG· 12 bare copper wire fed
through 1/4-inch ag ricu ltura l PYA tub­
ing. This looks bette r and the perfor­
mance is be tte r on 440 MHz. My use
of a ferrite choke also enhanced the

perfor mance considerably: about 13 dBd
over a dipole for under 520 (U.S.).
The boom length is about-l to 5 ft.. and
an old TV rotor docs the rotating.

Part 2. of this article will expla in the
TV rotor part of the projec t.

Take a look at Fig. I fo r the basic
d imensions and layou t o f this PVC
wonde r. This modern-day "Plumber 's

Delight" is perfect fur the 2 m170 em
bands and in particu lar for satelli te
work. The sys tem radiates both two­
meter and 70-centimc ter frequenc ies
on the same clements with a boom
length of under fo ur feet ( 114 em). The
measured gain li gures a rc about II dR
over a dipole on two meters and 13 dB
over a dipole on 70 em. The additional

PIJolO A. Quad allfeflna without wood
dowel stiffeners. PIJoto B, Element parts and pieces.
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Fig. I. Component layout for the 2 m/ 70 em -s.etement circle quad.

gain on 70 cm is due to the three wave­
length clements. This is known as an
"XL·' clement - that is. two or more
wavele ngths of the frequency being ra­
diated. The noise figure, some times
referred to ;IS noise 1100r. is measured
at about 3 dB below that of a four-ele­
ment yagi. Some might consider that
as gain also. The reedpoint is about 70
ohms. so a high-grade 75-ohm coa x.
such as RG-6 can he used up to about
200 waus. The low-cost "F ' connec­
tors were also attract ive at twenty-fi ve
cents each. There is no soldering in­
volved since the center so li d conductor
makes the connection and the braid
and foil shields are aluminum and can­
not be soldered. After the connections
arc made. usc black plastic PVC tape
to weatherproof the connec tors .

In regard to the gain figures. you
will lind Fig. 2 is a circular plot of
measured ga ins under actual condi­
tions. The gain figure and pattern was
obtained from a Ken wood TS-780S
transceiver's "S't-metcr and a magnetic
compass . The repeater used was at 1-1.5
MHz and located about 50 miles away.
20 73 Amateur Radio Today . Augusl 2002

The repeater is a to-wan unit with an
antenna system located on top of a
275-ft. tower.

Well , now let us look at how to put
the thing together. The actual construe­
tion is very easy. The PVC water pipe
can be cut with nearly any sharp ob­
ject. A table saw is exce llent. although
a standard wood cutting saw or hack
saw will a lso do the job. Round off
the sharp edges prior to assembly to
maximi ze the joint strength.

The end caps arc drilled with a
0. 125" drill bit to start pilo t holes.
Then fo llow up with a sharp 0.25" dri ll
bit to finish the job. The PVA agri cu l­
ture tubing is really a metric size. ap­
proximately 0 .25" in diameter, and
provides a very tight tit into a 0.25"
hole. I usc a lillie of the clear 100%
silicone caulk on the outside just to be
sure there is a good seal.

Just to make sure you understand: We
are feeding on the side - that is. at the
9O-ocgree point of the circ le - so that
the array is vertically polarized. Some
testing has shown that a hori zontal
feedpoint at 180 degrees is acceptable

also without any apparent difference in
repeater work.

The circle element docs some things
very different from the square or tri ­
ang le loops. The gamma and balun
transformer matching devices were
tried without success . When applying
twenty walls of RF using these match­
ing devices. the loop could be tuned to
a I : I SWR without a problem. But.
when receiving was tried. the signal
strength was affected very negatively.
The direct connec tion of the coax to
the driven clement proved to give the
best results on both receive and trans­
mit situations. If you make any of the
parasitic loops reflector. and direc tors
a closed continuous loop you can ex­
pect to sec degradation of the antenna
system performance. The open loop
result.'> in a higher Q element then the
low-Q continuous loop. which trans­
lates to more gain. The noise figure
docs not increase. since the small
break prov ides a lillie bit of coupling
capacitance and therefore aids in get­
ting a high-Q circuit. Thi s principle
was used in the I950s on the 6- and 2-
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If you're a No-Code Tech, and you're having fun
operating, tell us about it! Other No-Code Techs
will enjoy reading about your adventures in ham
rad io-and we'll pay you for your articles. Yes, lots
of nice clear photos, please. Call Joyce Sawtelle at
800-274-7373 to get a copy of "How to Write for
73 MagaZine."
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Fig. 2(a). The RF plot / or the a-element circular quad.

meier "Halo" loop mohile antennas. These were horizontal­
mounted driven-element-only types which did very well for
mobile installations.

No special tools or large efforts arc needed to get this
quality system. The clement dimensions arc not critica l for
good pcrfonnance . The cost of materi als amounts to about
$ 15.00 (U.S.). The stainless steel #4 shee t metal screws can
be used to lock the PVC joints together. or you may usc
PVC glue. Either method has proven to be reliable. The
PVC pipe and fittin gs are so light that a ir and water leakage
just docs not seem to happen. The bandwidth is about what
HF quads display and is in the area of ±2%. Thi s is with­
out tun ing the antenna to the rig. At 145 MHz. this is about
±3 MHz, and at 435 MHz. ±9 MHz.. Because there is always a

~ 431 ~2 4U 4~ m ~6 431 Q 439 « 0
Frl'qUPm:Y

Fig. 2(bj. The plot f or S WR versus frequency, showing the usable
bandwidth.



Ptuno C. C/o.le-III' of f{'/"rire NF choke asselllMy.

mismatch be twee n the a nte nna a nd
rig in the V HF/ U HF spectrum. pn­
mari ly due It) transmr sston line
lene th. ctc.. an ante nna tuner is very, .
hel pful. It is a good idea to c ut the
feedli nc 10 about 7-1'1. mult iples .
whic h is any odd number of clc ct r t­
ca l o ne-ha lf waveleng ths. It jus t
makes match ing much easier.

Ju st a helpful note to those who are
interested : A dual-hand 2 ml70 e m an­
tenna tu ner, RF switch. S\\'RlPW R.
DC power fi lter project will he coming
o ut soon as a "Wee ke nd Project." Most
YHFfUH F sate llite-capable rigs ha ve
separate outputs for the two hands, So

a tu ner for each output for antenna
matchinu is al most ulwavs nccessarv,, . .
If 52-ohm feedline is used , make sure
yo u usc a o ne-q ua rter wavele ngth 2
m- 75 0 matc hi ng sec t io n of coax to
change 5 2-ohm coax to 75 ohms,
w hic h the ante nna-dri ven e le me nt is
loo king fu r. Re member that the name
of the game at 2 m170 e m is e ffi­
c ie ncy. Yo u must get the RF po we r to
the ante nna!

Xow let us get had to the antenna
system. The antenna has been through
60+ ,MPH winds w itho ut any problem.
Because it is so light and stro ng. even
an occasional icing doe s not seem to

•

bother it. The UV and heat bu ildup of
the sun does not degrade any of m y
schedule-ttl (".. h itc }PVC projects. The
use o f schedule-Sf (gra y) PVC is also
acceptable if you prefer to pay extra
for the materials .

I keep the length o f the feedlinc to a
minimum at my station. Everyone
knows the line loss of RF po wer at
.t 30 MH z is had. The RG-6 is about as
good a coax as any. hut keep in mind
that the SWI{ = I: I 2tX)-\vau continuous
RF is the lim it. If thc SWR is not I: I
then RF vo ltage will bui ld up o n the
coax feed line thus again lim iting the
power handl ing capahility. The trade-off
on this type of cable is the breakdown
due to high voltage bu ildi ng up when
the SWR is up o r powe r is o ver 200
watts. If addi tional cle ments beyond
the four arc contemplated. I wou ld
suggest thai no rea l advantage was
seen. If yag i o ne-ha lf wavelength ele­
ments arc p laced as additional direc­
tors the noise would come up higher
than the yagi di rector gains. Not a
good idea! The advan tage of a good
quad antenna system is LOW NO ISE
with large bandvvidth! This rea lly comes
into play on VH FIUHF bands.

In regard to the spreade rs. I found
that o nly two were needed to provide
the loop support. If you arc not happy
with that or you live in an ex treme
weather area, you might want to co n­
sider exira top a nd bo ttom loop sup­
po rts. I am incl ud ing a very si mple and
inexpensive solution fo r that. I am in­
cl uding them in the art icle to show
ho w it could be done . a lthough I kne e..·
they arc not needed unless you ex pect
heavy icc ami wi nd . fa

Subscr iptions
to

73 Magazine

Only 524.97 - I year
SM,97 - 2 years
S65,00 - 3 years"

"best buy (5.t lk off co ver pri cel)

Call 800-274-7373
Photo f), Irriven element RF clIO/.;(- assembly and "F" COllI/ecto r coax finings.
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Hugh Wells W6WTU
1411 18th sr,
Manhattan Beach CA 90266·4025

Twisted Tale: The Dial File
Ever wonder how dials evolved? Well, read this anyway.

Being scien ti ficnl ly oriented, hams luive always needed a lVay CO measure the lI'ay
things are adjusted, Dials have evol ved ,1S a r esult

H
ave you cons idered the usc,
application . and design of
"dials" as used on radio

equiprncm from the very early days?
When you SIUp to think about it. dials
arc the communication interface be­
tween humans and electronic devices.
Dial markings and numbered reference
points provide feedback to the opera­
tor of how the equipment is set up and!
or adjusted.

Because of the importance of dials
10 ham radio and many other forms of
electron ic equipment r d like to take
you 011 a journey of "dials" as they 've

been used over the many genera ti ons
of radio as we know it today. I' ve man­
aged to co llect a few pictures of dials
dating bad to 1918. Because of the
numerous dial designs and iterat ions.
I've collected only a few that arc rep­
rcscmati vc o f the many type s that have
been developed .

The fi rst dia ls used were really step
switches that allowed the equipment
operator to have control over the se lec­
tion of circuit parameters. Pholo A is a
drawing of an early step switch RF trans­
former, As shown. the switch changes
the transfonnution ratio between the

pr imary and secondary windings.
Since variable capacitors and reso­
nance were still in the stage of infancy.
step switches were used to change taps
on RF coi ls used as transformers to
mee t the desired received signal peak.

Another variation of the step switch
tran sformer arrangement is show n in
Photo B. In audition to all owing con­
tro l of the transformation ratio. cou­
pling between the primary and
secondary windings could be changed
by sliding tap" on the top of the coil
assembly. The slider was placed on a
coil allowing manual se lection of the

•

)' ,

Photo A . Drawing of an HF transforme r: A tap switch and JUda s
l ire used to select a desired tllrn s ratio between primary and sec ­
ondary windings. (Photo ref J, pg. 2312J

Phato B. This is an HF transformer exhibiting the typical tap
switch lind slider adjustments. In addition, one winding is capable of
sliding along a set of rails providing control over the coupling
factor. (Photo ref. I, pg. 2310)
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Photo C. This is (I single R F inductor having {/ single slider: (PhOTo ref I. pg. 23(8)

Photo E. Note ttsc lise of the large round Bakelite dials . Use of this dial -type remained
prominent from about 11,)35 throllgh 1950.
24 73 Amateur Radio Today . August 2002

One of my favo ri te devices was the
variomctcr as shown in Photo D. In a
variornctcr. one coil was mo unted in­
terna l to another and allowed to ro tate
around an axis. Rotating the coil
changed the amou nt of coupling he­
tween windings. If the windings were
connec ted in series. then the amount of
inductance could he varied as desired .
A reference di al was mounted on the
top of the variometer show n in the
photo to indicate the angle of rotation.

During the 1917- 19 18 era, "dials"
began to emerge as the means for log­
ging control settings. Of course. the
addition of a control panel in front of
the coils increased the "need" to have
circuit se lections made visible to the
operator via a di al. Some of the early
dial markings were related to the num­
ber of turns selec ted on the RF trans­
formers. Then as resonance of RF
circuits advanced, variable capacitors
moved from a "Vern ier" adju stment to
a devi ce requiring a selectable selling .
With that adve nt. the dial mark ings he­
came increments of 100 to coincide
with 0-100%. An example is show n in
Photo E, where a combination of dials
was used on the equipment.

Take note of the shape of the knohsl
dials as shown in the photo and com­
pare it to the shape of the knobs and
dia ls that became very popular with
hams during the 1930-1940 era. The
knob and dial were integrated into one
uni t. The knobs came in various sizes
and were made of Bakelite. Dial mark­
ings were customized per the user's re­
quest: however. the common marking
was 0----100. Yes. the numberi ng was re­
versed on some dials when a reverse
rotation was desired . The important
thing to observe regarding the large
dial was that small incrementa l di vi­
sions allowed the equipment operator
to have a rather precise logging value
fo r an adjustment. In addit ion, the
physica ll y large knob profile gave the
operator finer (Vernier) contro l of an
adjustment.

Another one of my favorite dials
was the type shown in Photo F. A
sma ll knoh was used to dri ve a larger
calibrated whee l providing a Vernier
adj ustme nt for "fine tuning" of a cir­
cuit. I built qu ite a number of VHF and

In later models. the position of the ad­
j ustment was marked with numbers
representing the number of turns for
each select ion. In some applicat ions a
linear sca le was placed alongsi de of
the sl ider to indicate the percentage of
variability.

When I was a kid. I had a coil with a
slider very simi lar to the one shown in
Photo C. I used the coil a long with a
galena crys tal and a longwire antenna
to create a crystal set. What a pleasure
it was to listen to local radio broadcast
stations with my simple receiver, As
for being able to change stations with
the circuit. well, that \...'as a different
matter for a long time . Event ually I
learned more about impedance match­
ing. and that did enab le the simple
crys tal set to become more frequency
se lec tive. Aga in, the coi l assembly
was mounted direct ly in front of me
so that the slide r positi on/select ion
was obvious by inspection.

Ph oto D. This is a variometer: Gill' wind­
ing is allowed to rotate within anatlter; A
tap switch is provided to change/central
the films ratio. (Photo ref. 2. pg. 80)

turns ratio . which was an advantage
over the tap switch design. When this
arrungemem was used. the coil was
placed in front of the operator so that
he could "sec" how the select ions were
physica ll y placed for fu ture reference.



Photo F. This d ial was 0/1(' of the first \ 'em ier adjus tment-tvpe dials. It was ray 1101"i/ar
with l/t/llls bemuse of its professional appenrance. (Photo rtf. J. 1'8. 132)

UHF receiver projects using this type
of dial arrangement I don' t recall the
name of the manufacturer of this dial.
but wish that I d id so that I could indi­
cate that information here.

Another dia l that was built on the
same order is show n in Photo G . One
of the advantages of this dial assembly
was that it was easier to use/mount.
The large dia l had a nut that was used
to tighten a coltar a round the mating

shaft. In this version. the tension nut
was on the front o f the dia l where it
was accessible. as compared to the
previous dial that had to be mounted to

the shaft before the cover and Vernier
knob cou ld be mou nted.

Dial mark ings for both Vernier as­
semblies came with various options.
Some markings were simply o-l<X) al­
low-ing rotation in one direction. Luter
dials were modified to allow ro tation

in either direction. The markings were
1000000 HX). with the "0" and "J(xr
markings placed 180 degrees apart.

As dial design evolved. d ial cord be­
came a popu lar method of connecting
the knob shaft to the dial assembly. An
alterna te method was the usc of a rub­
ber drive belt. An early dia l cord de­
sign is shown in Photo II. where a
large round dial is driven by a small
knob . In this design. a large drive
wheel constructed like a pulley had a
poi nter a ttached to show the dial posi­
tion . A dial cord was wrapped around
the large wheel and the small knob
shaft creating a large adj ustment ratio
between the two shafts. By changing {he
knob shaft diameter to pu lley diameter
ra tio. the degree of Vernie r adjustment
could he controlled .

With the usc of dia l cord increasing
during this peri od. the shape of dials
began to vary. One example appeared
on the National NC-45 recei ver as
shown in Photo l. One of the user ap­
pealing dia ls of the period was the
"slide-ru le dial : ' The use of the slide­
rule dial a llowed the manufacturer to
display many frequency bands and to
prov ide a line- tuning adj ustme nt as a
func tion of the pulley size ratio .

While looking ut the Xutional dials.
I' d like to call your attention to the

Photo G. Another design of a Vernier dial. The silver cal' ill tile
center of the dial covered the tension 111I1 used 10 loci; the muin
dial to a shaft . (PhOTO ref 3. pg. 1-1 I )

1'11010 II. This picture 5hOl1'5 one of the early 115e5 of(l dial cord­
driven dial. Some commercial radios ofthis em used aftat rubber
drive belt instead ofdial coni. (Photo ref 3. pg. 150)
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increment (0 be further divided into
ten part...

Follo wing the war. hams searc hed
the surplus market for Ve lvet Vernier
dia l assemblies. These assemblies
were pr ized items for usc o n VFOs and
the like . Because of thc all- metal de­
sign. the d ial was ve ry rugged and was
desig ned to last for a very long period

of time .
Another dial design that came out of

the War effort was o ne like that shown
in Photo K. T he major app lication was

for use on frequency meters such as
the Na vy 's LM series a nd the Armyl
AF BC-221 . Because of the freq uency
measurement app lication. d ial setting

•

changes gave the user the feeling of
extreme hand spread contro l over the
recei ver's luning.

World War II brought to our at tcn­
l ion many ne w dial designs" Each . o f
cours e. was tailored (0 meet a rather
specific fu nctio n. A Natio na l Ve lve t
d ial was used o n the rece ive r shown in
Photo J . Take note how tuning accuracy

and setting repeatability has increased
over di als used o n equipment prior to
the war. The Ve lvet Ve rn ier dial was
d ivided into 100 linear increments and
used a small sca le immediately above
the main d ial allowing each major d ia l

Photo J. This is a NtltiO/wl Vell'e! Vernier dia l. The plunemry drive and incrementa! dial
division accuracy made this a I'ery sought lifter pri:e.

HRO dial assembly deve loped by Xu­
tional. It appears on the pane l of the
lower recei ver, A set of planetary gears!
wheels driving an inner dial was
mounted behind the main dial face ul­
lowi ng dial numbers to change in the
small ex posed top window as the main
dial was rotated. The small incremental

Photo I. Nationalreceivers had great appeal
to hams because ofthe dials provided. Each
hada professional llPIH'lm mCl' andfunction.
O/le of tile mosT poplIlar was the diaf shown
Oil the lower 1"('((';1'£'1 :

Photo K. Frt'qllency meter dials prodded the greates t accuracy and setting repeatability
of any dial during the 1940-1950 era.
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Photo I~ This is a typical dial type used em
the ARC-5 series of receivers. Note the
wide spacing between calibration marks.



I'hoto .\1. All ARC-5 transmitter dial . NOle
the filler calibration increments a.\ COlI/ ­

pared w the companion receiver dial.
t'noto N. A drum- style dialused 011 a Milieu grid-dip " It' /er. .\farkings 011 the dial wrap
around nearly )6() degrees of the drum.

t'hoto R A dialhand-drawn Ollto a panel face . The pointer knab
is attached directly ro a capacitor 's shaft.
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at the rece iver was not rea lly
needed .

However, the transmitte r di al was a
diffe rent story. As shown in Photo :\1,
the dial increments are be tter defined
and divided to provide a more accurate
frequency setting. In usc, the transmi t­
ter was typica lly se t to a desired fre­
quency prior to a mission eve n though
it could be reset w-hilc in flight . Part of
the reason for the more accurate dia l
increment was to translate the internal
ca libration crysta l to a specific d ial
se tt ing. One o f the interesting features
of the transmi tter was the green
"magic eye" that would wink whe n the
transmiuer's osc illator came into zero­
beat with the inte rnal crystal. O nce the

r-' o~s~c~i~lI=al~O~r_\\~'=a=s~adj ustC'd to a f ero-beat.

th ough di gital s igna l sources bei ng
de ve loped today may surpass the ca­
pabili ty of the older frequency meter.
the older frequency meter continues to
huve a place in the ham shad as a ~ ig­

nul source and for verifying a signal
frequency. Because of their usefu lness.
frequency meters continue to show up
at ham swap meets.

Most hams have had the opportunity
of working with the ARC-5 se ries re­
ceivers and tran smitters that were used
primarily in World War II aircra ft.
Photo L shows the typica l receiver
di a l fur the se ries. Note the rather
wide spacing of the increments on the
receiver. The recei ve r was normall y
placed in a remote
location away from
the user and the
dia l was nut
readily visible our­
ing usc/tuning. The
u ser dia l wus
moun ted on a re ­
mote control head
many fee t away
from the rece iver.
In use, the rc ­
cciver dial was
used during equip­
me nt setu p a nd
remote dia l a li gn­
ment whe re incre­
menta l accuracy

accuracy was extreme ly important
bo th for a specific se ll ing and for set­
ting repeatability. This dial used a spi­
ral gear driving a split anti-backlash
gear attached to a variable capacitor.
Although there was ve ry litt le back­
lash in the di al assembly. the entire
dial dri ve train exhibited a sma ll
amo unt that required compensat ion

during usc. To compe nsate a fter ca li­
bration. the user would a lways rotate
the dial in one direction as the desired

frequ ency was approached .
Bec ause the military frequency meters

provided frequency stability and tuning
accuracy. many hams converted the
units for VFO applications. Even

I'h o/(J O. A flat friction-driven dial as was
used 0/1 a General Radio 11'{I\'t.'meter.



Photo R. A Nat ional ACN dial. A smalle r \'t'I".I'iO Il, MeN W(lS

also produced. This dial utili ::.e,1 a Veh 'l!! Vernier planetary
drive mechanism. (Photo ref -1-. pg. -1-2)

Phota Q. TII i.\ i.f a multiturn dial des igned
to be used with II 1O-/l/1"Il potentiometer.

the di al would provide reasonable ac­
curacy in setti ng a frequency w ithin
the tuning range.

Numerous ham projects evo lved
fro m the AR C-5 series. Recei vers were
modified for both mobile and portable
operations, The higher-frequency se­
rie s o f the ARC-5 recei ver were con­
ve rted to operate o n the 10- and
6-meter bands. The lowest-frequency
receivers we re used to " listen" to the
IF signals of other ham rece ivers .
Thi s process provided m ult iple con­
version capabi lity that nar rowed the
received sig nal band width . Becau se
of the osc illator sta bil ity ex hi bi ted
by th e transmitter, hams ut ilized the m
in both VFO and stand-alone uunsrniucr
applications.

Another forrn of
d ial that deviated
from the norm was
the drum dial. An
e xample is sho wn
in Photo N that
was used o n the
Millen grid-dip
meter. Drum dia ls
enabled the use of
o ne dial to ac­
commodate mul­
ti p le freque ncy
hands. Driving the
d ial w ith gears al­
lowed the d ial in­
cre mcnts to be
se parated suff i­
ciently to accom­
modate a band
spre ad around 360 degrees of d rum
rotation.

Drum dials were used o n some ham
radio equipme nt as we ll as on test
eq uipment. Because of the multipl e
bands drawn on the dia l. keeping one 's
eye on a dia l track, or finding the cor­
rect track at a gl ance, became a user is­
sue . Some equ ipment suppliers added
a sma ll moving pointer to the asscm­
bly that moved with the track selcc­
tion. a llowing one's eye to q uick ly
identi fy the se lected band.

Simple externa lly mounted d ials
were and are still qu ite popular for
some applications of equipment. Photo
o shows a d ial assembly used on a

wavcmctcr made by General Radio Co.
The large dial is connected directl y to
the tu ning capacitor and is controlled
by a sma ll knoh loc ated against the
edge of the large d ial, creat ing a fric­
t io n d rive. The sma ll knob "feel" is
equiva lent to a " band spread ," mak ing
the control of the d ia l very easy.

In th is case , the large dial has been
divided into three bands. Attaching the
appropriate co il determines the band
that is to be used . Acc uracy of the di a l
ind ications is on ly relative in th is si tu­
ati on because the applicatio n is that o f
an absorption wa vcme ter. Coupling
between the signa l so urce and the
wavemeter ca n a ffect the resonant

FREQUENCY
1 ~10 M'h

M ODULATION

M ODE FRE Q 'M A'H. •
DC 10

•
• ~ ~ l

Photo S. Shawn is a thumbwltrel digital dial. Dialing ambigui!)"
"·a.~ eliminated with the advent of digital technology.

28 73 Amateur Radio Today · August 2002

Photo T. This is all osci//oscopic display providing simultaneous
[eedboct: ofboth digital and analog functions.
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Hams ha ve created a strong infl uence
into equipment design and partic ularly
the human interface with radi o equip­
ment. The dia l has bee n the human in­
terface with equipment right from the
beginni ng, and that function has only
become more comple x . with time .
What will he the ne xt contribution to
dial development that hams wi ll have
in the future?
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2. Gemsback. S.; Lcscarboura. A. ; &
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Conclusion

Dials have come a long way in thei r
development progress as a result of input
from ham rad io tinkerers and designers .

digital took on a stronger emphasis in
electronics, counting dials became
speci fic as show n in Photo S. The
dial shown is a thumbwhccl-typc
dial where small le vers arc ac tuated 10

rotate the numbers and a lso the appro­
priate attached switch. With the equip­
ment being digita l. the user could
count on the dial indicating exactly. in
this case. what frequency was being gen­
erated. With d igital designs. the accuracy
of setting a frequency was shifted from a
dial reading interpretation to the accu­
racy of the master clock.

So fa r, all o f the d ial s show n ha ve
bee n in the physica l rea lm . A nd of
course, for a ham project builder. me­
chanica l d ials provide the greatest
flexib ility at the lowest cost and wi ll
continue to be used. But with technol­
ogy advancing so rapidly. LC D and
oscilloscopic dial displays arc here now.

Photo T shows a rece iver d ial hav­
ing an oscilloscopic di spl ay. The ad­
vantages of the scope tube a nd LCD f----- ----------­
display are the multiple menus and
functions that can be di splayed pretty
much simultaneously with o ther fun c­
tions. Both digital and analog fun c­
tions may he displayed at the same
time. providing increased informat ion
to the user. The "dial" is no longe r j ust
a numerical positioning de vice , but
now communicates a wide variety of
things appropriate to the application .

point indication on the d ial. As a re­
sult, knowi ng the re lat ive frequency is
suffic ient for most uses .

An even simpler dial is the home­
made one shown in Photo P. Dial
markings are placed directly on the
pane l face using a black mark ing pen.
A po inter knob is attached directly to
the shaft of a tuning capacitor. Again,
acc uracy of the markings is relative to
the function of the device . In th is case,
the markings show a band of frequen­
cies where sig na l output peaki ng is
ex pected to occur as a function of the
harmon ic frequency being selected.

Of course. d ia ls are indicators of set­
tings and hams a lways want to know
where th ings are set. With the advent
of to-turn potentiometers. special d i­
als were developed to accommodate
mult itum devices. Photo Q shows one
of the many types of mult itum dials
that have been de ve loped . Th is d ial
d ivides the 10 rota tiona l turns into
1,000 repeatable se tting incrcrner us.
Multi turn de vices have ham applica­
tions beyond one's imagi nation. but to
name a few: varactor-contrcllcd VFO,
adjusting e leme nt in a bridge circuit ,
TVNCR tuning control, and prec ision
voltage calibrator,

Perhaps one of the most popular
ham dials, which followed the design
of the Velvet Vernier, was devel oped
by the National Co.: the ACN and MCN
dials. A large paper dial was attached
to the planetary dri ve mechanism. cre­
ating a series of professional dials for
hams as shown in Photo R. The ACN
and MCN dial series gave hams a
choice in dial size to fi t their project.
Five hands could be marked on the pa- f..-- - - - ---- - -----.J L_'-'- -'

per to c ustomi ze a d ial to mee t the
project 's requireme nts. In addition. a
0--1 00 di vider scale was included for
calibra tion a nd logging purposes.

As technology advanced, it wasn' t
long before d igital d ials came into play.
One of the early "digital d ials" was of
the rotating number counter type. as was
used on the Collins R-390 receiver.
Even though the ea rly usc of rotating
d igit dials was popular, calibra tion ac­
curacy remai ned a n issue due to the
analog interface. In other words. the
c irc uits had to he adjusted to trac k
with the rota ting d ig its . La ter, when
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Tom Mahan AC6XJ
" 005 Cypress Ave.
Riverside CA 92505

Twin for Two
Give this home-made twin loop fo r 2m a II}' - and be surp rised!

The full-wave loop an tenna, w1th i ts large capture ar ea, good signal / n oise r a!lo, and
excellent low-angle trenstniuing ciuuucter istics, is about as good as an antenna can get.

T
hat's what I thou eh t. until I rc­
alized tha t douhl i~g the capture
area with two full-wave loops

fed sim ultancouslv is eve n better. Scv­
eral yea rs ago. I replaced my j -mercr
f-polc with a 2-c1ement quad. and I
was very pleased with the performance
of thi s antenna upgrade. Now that I
have rep laced the 2-elcme nt quad
with the twin loop anten na. I am
even more pleased . Scratch y signals
fro m out lying are as arc now regis ter­
ing 3/4 scale on the S- meter. Now I

can hear everybody on the local 2­
meter simplex net and ge t a good sig­
nal bad to them with 5 watts. I chose
to make this antenna from II2-inch
copper tubing because of its good con­
ductivi ty and large surface area.

Here is a 2m antenna I construc ted
from info that I got from W7YP of
western Wyoming. Of course, I changed
it all around to suit my purposes. but
the idea is the same.

W7YP had a 17m double de lta. It
was described to me as a \'1 with a

horizontal line across the top. hut the
cente r apex o f the W did not connect
to the horizontal line . It is fed with
50-ohm coax. The ou ter braid con­
nec ts to the center apex of the \V. and
the center conductor feeds to the ce n­
ter of the horizontal line. directly
above the apex. In this way, two full­
wave loops arc red simultaneously.
one to the left and one to the right. ru­
diat ine a erect sianal and bcina out-e e e ' _

stand ing on receive. The impedance is
near 50 ohms.

Photo I t 2m 1'1I'i /1 loop (/llFelll1a.
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Photo IJ. Copper straps.



General Class
5 12.95

Plus $3.50 S&H

Extra C lass
S 14.95

Plus $3.50 S&H

O mega Sales
P.O. Box 376

Jaffrey. NH 03452 =
800-467-7237

The Gordon West
Study Guides

Say You Saw it In 73!

Exa minati on Test
Questions & Answers

for Gene ral C lass and Extra Class
wi th ex planations of the answers

Tuning

dowel mast to the plastic (P hoto R).
T he dowel is 3 feet long. and has a fla t
a rea where it mounts to the plastic us­
ing two 10-31 screws and nuts as
shown in Photo C.

The 50 -139 is connected to the an­
tenna feedpoints wi th # 14 stranded an­
tenna wire . One wire is kept as short as
possible . but in connecting the center
conductor. usc a piece of wire 4- 1/2
inches long. Shape this wire like a U
(P hoto D ), It can he lengthe ned or
shortened to fine-tunc the antenna to
146 MHz. T his tuning loop also lowers
the 5WR. although I don't know why.
My twin loop an tenna has under 1.1­
to-! SWR across the 1m band . It is bi­
directiona l. favoring the directions
broadside to the loops. but reception
and transmission to the sides is still
good. I!l l- _

The double delta idea can he con­
struc ted in various ways. I dec ided. to
design and build. a 2m vers ion. which
I wil l sha re wi th yo u. but you can
use your ow n imagina ti on on band.
mate ri a ls . and desig n .

My 1m twin loop antenna has two
square loops made from II2-inch cop­
per plumbing tubing (type M ) and
eight elbows. After sweat-soldering
the e ight elbows and eight stra ight
pieces (20- 1/4 inc hes long) together
on a flat surface. it will resemble a
fi gure X (P hoto A ). Use the
a rm strong method to spread it apart
in the midd le so th at the re is a I-i nch
gap. Cu t a pi ece o f 1/4-inch plasti c
to 9- 1/4 inches by 10- 1/1 inches and
put a SIS-inch ho le in the cente r for
the 50 -239 connector. T he anten na
is secured to the plastic using four
copper straps. and 10-31 screws and
nuts. Position the copper straps so that
there is room to mount the l - Ir-t-inch

1'11010 C. The dowel IS mounted 10 the plastic by TWO / 0-32
screws andnuts.

1'11010 D. A 4-/I2-illch-lrm8 niece ofnumber 14 stranded a"'elllla
wire is shaped like a .. U" 10 f orm a Wil ing 1001' for the antelllla.
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Carl Markle K81HQ
11570 Taylor Wells Rd.
Clairdon OH 44024-8910

This Thing Called Wire-Wrap
\Vhether you ref er to it as a technique, a technology, or just plain old-fashioned,

wire-wrapping is still valuable to know.

What are the pros and cons ofusing I>ire-\\rap technology?Well, let's check into it a little bie.

portion of the circ uit board that will go
into the enclosure . If it is anticipated
that 50 or more hoards are to be made .
such as a ham radio club project. then
the fini shed schematic ca n be used to
have an actual printed c ircuit board
created . It will take about twice the
hoard area if this is done, unless e x­
pensive mu ltilaye r hoards are used .
Remember, the compute r so ft ware wil l
require a co mputer-cap tured sc hematic
which is costly and time-consuming .
The schematic will provide a point-to­
poi nt grid for all of the interconnect
routes. T his is usually ca lled a net list.
If every th ing works out OK. a PC
board fo il pat tern wi ll he made . T his
will be used to make a PC hoard.
etched . ho les d ri lled , tin p late over the
copper fo il. and fina lly the silk screen
with component markings. The etched
PC board is expensive a nd a lot o f
work. It is not j us ti fi ed unless ma ny
boards are req uired !

Now, the alternative is " wire-wrap"
tech no log y. It use s po int-to-point wir­
ing usi ng sockets and AWG-30 w ire­
wraps. If a mi stake is made, a litt le
"unwruppcr" tool wi ll remove the
wire-wrap. Your loca l Radio Shack
store has a wrnppcr/unwrappcr tool.

. ... . .... -- .· ..· ..•. .. . . . ............• ....••.•..•.•.· .· - .. .•.•... ..•.........•.•..•• .•....•....... .. . . . . . . . . . •. •. •••••-.•••....•........ _ ...-- . - ....•................ _. -............•..••.•••..•.•............ _ __ ................•. - - ......... .. .. .. ........... ................. . .. _..•....................•. -.. -. -- ........................... ....... ......•..•.• -. - --- ............. ... .. _ ........ ..· ....__ . _.._-. - .'. '." :::': :: '::: ..... - ,, ;;;. .: ;:;::::':....... ........... ... .. ....... ........... .. ... ... ... .... .... .... ................. ... ... ............

good breadboard system such as
shown in Photo II is very he lpful.
Pushing components into the grid sys­
tem performs some of the intercon­
nects. T he rest of the co nnec tions are
made with #22 so lid wire j umpers.
T his is an ine xpensive and effective
system of breadboarding . The system
is reusable many times over. You
breadboard o nly sma ll parts o f the
overall design just to verify the circuit
functio n.

Now that yo u have a good-looking
schematic of the item you are designing
you can move on to the "wire-wrap'

...."' ........... ....... ........... ......... ............. ... -

t 'noto A. CEM-l perforated PC board and machined pin wire-wrap sockets.
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R
ight from the start. you must
breadboard a prototype of the
"wanI to be" new circuit to

check the function and the expected
performance. We folks with an engi­
neering hackground know that a co m­
pu rer simulation is not less expens ive .
easier 10 usc. and so on. Using the
"freehand" design utilizing multisourccd
components requi res a bread board to
check the function. Expensive softvvarc
packages. ctc.. just do nOI lend them­
se lves 10 the ham radio co mm unity
very well.

I have found over the years thai a
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which are used. Notice the 120 VAC
wire -wrap gun and profe ssional strip­
pers. These are the high performance
tools I mentioned . The gu n shown is
one that I picked up at a ham fest flea
market for $ 15 . It came in its origi nal
package with a bit and sleeve . Ready
to go! The same model's new cost is
about $200, plus the $ 20 for a sleeve
and bit. Still not bad, co nsidering ! The
new tools are available from M ouser
Electronics and others should yo u
need to purchase new items. I pur­
chased lOOO-f1. spoo ls of Kynar wire
from Jameco Electronics at under $30
per spool. The sockets usually cost be­
tween 35 ce nts and $1 .25 each for
DIP-14, 16. 24. Either gold- or silver­
plated socke ts work equally well. The
gold shows up a litt le better against the
g rid PC board for us old folks wi th bi ­
focals. Bargains can be found , such as
with Hosfelt Electronics, where DIP
WW socke ts ca n be had at 35 to 50
cents each.

I purchased over 100 DIP-1 4 a nd

r------------------------~I LED FLASHLIGHTS (and more!) • Lasts 4 times longer than reg ular I
I nashlights I
I . Lifetime warran ty including LED I

lights
I . Shockproof I
I . Features 4 high intensity LED I
I lights I
I . Powered by 3 AA alkaline batteries I
I Colors: white , blue , red, and g reen I
I D & L Antenna Supply Co. After conti nuously being turned on for I
I Secure Ordering On Line at 14 days (336 hours), it was possible to I
I ww w.wavehunter.com read a newspaper using only the output I

1-800-965-8880 from this amazing system. This item
I Prices from $4.95 to $59.95 sold out at Dayton! IL ~

#RS-276-1570A, which sells for about
$8. The tool also has a wire stripper
stored in the handle . A very nice tool
for the price .

You mi ght now as k, "Where do I get
the IC sockets, perforated boards, and
AWG-30 Kynar wire?"

There are se vera l companies that
supply these items, such as Jameco
Electronics, Mouser Electronics, and
Hosfch Electro nics. Make sure that the
IC sockets are the machined-pin-type
round pins so that the round wire leads
of components ca n be accommodated .
(No rmally, a square pin is used f or
wire-wrapping sockets. The objective
of the square pins is to crea te a gas­
tight joint. Wire is pulled tight against
the four comers ofthe pin to produce a
reliable and permanent joint. The rna·
chined-pin wire-wrap pins on the DIP
sockets are like ALL wire-wrap pins,
square with four comers. The point the
author is making is that a normal
socket, not machine-pinned. will nor
accommodate a round wire such as is
on passive components like resistors.
capacitors, and diodes. Theref ore, a
DIP I e socket must have a machined
pin. All DIP Ie sockets used in wire­
wrap have square lower pin construc­
tion. Key word: machine pins. - ed.)

Either the two- or three-level go ld or

nickel pins are suitable . When wiring a
board full of sockets, it is recom­
mended that the ground and supply
wire leads be put into place first using
black and red wires respectively. The
interconnects can then be green or
white wire . Several co lors are avail­
able, so use the colors you prefer. The
spools of wire are usually available in
100- and 1000-ft. spoo ls. The cost is
typically less than 3 cents per foot.

A fter a fe w projects are done , your
co nfidence and expertise will improve
to the point where any project will not
be too hard. You will then want to
move up to the high performance end
of things to make every th ing e as ier
and faster.

This o f course requires so me tools
which are more expensive. The invest­
ment ca n genera lly be recouped in o ne
good-sized project which would nor­
mally require an etc hed PC board. See
Photo C fo r a look at some of the tools
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Photo R. Bread boardprototype system with wire-wrap strippers and ' 20 VAC wire-wrap gun.

(+) and b lack wire for VSS (g) power
connec tions. I use white wire for the
VEE (-) power when worki ng with lin­
ear ICs . This procedure keeps the
sockets in place and provides the
"housekeeping" interconnects of power
to the sockets. You can build the power
supply section of the project first. and
then check each socket with a voltme­
ter to make su re that there are no mis­
takes. After all of that. you can start the
interconnect wiring using green wire.

When cutting the board to your par­
ticular need, use either tin snips or a
good sharp set of scissors . T he mate­
rial will cut very easily. Upon comple­
tion of cu tting, use a double-cut ti le or
sandpaper to smooth the edges of the
board . You can the n put several 0.75­
to I .OO-inch standoffs on the hoard so
that it will stand off the surface of a
table and allow the wire-wrap sockets
to clear that surface. Th is makes it
easie r to wire-wrap, a lso.

Sometimes a wire-wrap termination
point is required to accommodate wires
leaving the PC board 10 connect to
swi tches . pots, other boards, etc . The
best way to handle this. I found, is to
use a SI P-40 header. (By the way, DIP
means dual in-line, and SIP means
sing le in- li ne .) When using an SIP,
you can weave the wires in and out
of holes before wrapping to the post.
This a llows a strain to be p laced on the
wire withou t causi ng the wire to un­
wrap itsel f when leaving the PC board.

Now we have to consider all of those
wires and where they are going. The
best method I found to keep track of
things is to make a copy of your sche­
malic as a working spreadsheet. Next,
get a new yellow felt marker. some­
times called a "Hi-Liter." After each
wire connecti on and conformation us­
ing a continuity checker 10 verify the
connection. you can mark the schc­
matic to show that the wire connec tion
is complete . This method works well!
Upon the completion o f the hoard and
verification of the circuit's performance,
we are on to an enclosure.

Now that we have a good working
project that needs an enclosure, we can
take a look at a few types. I tend to
move to Ten-Tee's JW series for my
projects. Other choices are also available
in the $10 10 $25 range .

The price on these is about $11 each.
Take a look at the catalogs to see what
you like for size and price.

The alternative to the CEM-l is the
more expensive FR·4 (gree n) board
material. It is only necessary with RF
or high frequency circuits where high
impedance is of conce rn . I used CEM­
1 type on a 400 MHz counter with no
ill effects , so I am not at a ll sure that
the extra 50% price increase is j usti­
fied. I like the CEM-I (white) board
the best for these home-brew projects.

After doing a paper loca tion draw­
ing, you can insert the WW IC sockets
into a board. If you prefer. and arc sure
of yourse lf, you can put a dab of 100%
clear silicone caulk on the bottom of
the socket and leave it overn ight for a
permanent fix to the PC hoard. I prefer
to just wire-wrap the red wire for VDD

Photo C. A wire-wrapr- unwrap /001, with spools of A1VG-30 "Kynar '' WW wire in /he
background.
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DIP-1 6 WW sockets. gold type, at a
recent hamfest Ilea market at 8 cents
each. A rea l bargain! I prefer hrands
such as Augat or similar types because
they arc solid plast ic, which provides
good mechanical strength. They also
usc speci fic colors for the various
sockets so that easy identification is
possible.

Now let us take a look at the PC
board (perforated) to see what is avail­
able for our specific usc. Never purchase
phenolic hoards. There are too many
reasons 10 go into about that material!
Use either CEM- I or FR-4 materia ls.
These hoard materials are ava ilah le
from Jameco. Mouser, Digi-Kcy, and
others in the price range of from $ 10
to $20 each. I tend to use CEM- l
hoards, 4 .5- x. 17-inch size , with the
mandatory 0.1- x. O.l-inch hole space.



I layout a front and rear panel scale
drawing to make sure everything fits
OK. When happy, I mark and drill the
holes. The Ten-Tee enclos ures are alu­
minum except for the plastic side pan­
els. Woodworking tools work we ll on
these aluminum enclosures. A little
scratching occurs whe n drilling, saber
sa wing, and filing , so you will want to
spray paint after all of that stuff. I
found a spray ename l paint at my local
"ACE" hardware store called "al­
mond" color (# 1003979). It dries to an
eggshell white color and looks prcuy
good.

I then use the black "rub-on" decals
which Radio Shack and others make
available for about $3 a package. A
package can do several projects. When
everything looks good, spray the com­
plete aluminum enclosure with a couple
of coats of polyu rethane spray. I like
Min-Wax's "Varathenc" gloss type, but
any type will work. Now, in the area of
component procurement you have to
always check out the hamfest flea mar­
ket items. Inspect carefully! Other
so urces are give n at the e nd of thi s
article . Usc their free 800 telephone
numbers for a cata log request.

The next qu estion is, "Whe re do I
get power for these projects?" In the
o ld days, we had a 120 VAC power
line and a transfanner 10 deal wi th.
That is dangerous and costly and be­
sides, vacuum tubes arc a thing of the
past except for those HF linears.
Nowadays we can use the wall­
pluggable power converters. These are
UL-. CSA-, VD E-approved devices
that bring in the low-voltage, cl ass II,
AC power, and better ye t the DC
power. Some even come with built-in
DC voltage regulators. The prices
range from $2 to about $ 10, depending
on the VA (warts) rating of the trans­
former devi ce . Make note that some­
times AC types ha ve a center tap also,
so now you can ha vc those pas and
NEG supplies for linear projects . Do
not forget that two AC types can be
made to do the j ob also.

Next comes the technical infonna­
tion. Many sources are available from
catalogs, magazines, ARRL Handbook.
Wl FB notebook, and loads of flea mar­
ket boxes of old semiconduc tor data­
books. New databanks are avail able

for about $20 each if you get desper­
ate . Most technical databooks arc on
CD (compact disk) and require a com­
puter with Windows, etc" to use them,
or an Internet connection and pat ience
to get yo ur information. Component
suppliers are really helpful if you want
only one datasheet along with your
purchased component. Customer service
is great!

Home-brewing can never be dead if
we just get with it. Wire-wrap makes it
easy and enjoyable . With proper pho­
tographs and a little manuscript writ­
ing, the magazines will g ive you $ 100
for an article and your name in print
besides . The magazine readers will
certain ly appreciate your efforts and
will send you letters telling you so.
Some will be good and some not so
good, but yo u will ha ve made them fi ­
nally get moving. Home-brewing is an
old and honorable part of thi s hobby. It
is what got this thing going in the fir st
place . Appliance operating is some­
th ing new which came about wi th the
flood of rice boxes and C B appliance
operators. Let's get some good home­
brew stuff going like the Japanese and
Eng lish hams still enjoy. 73, Carl
K8IHQ.

Resources

Jameco Electronics, 1-800-831 -4242.
Mouser Electronics, 1-800-346-6873.
Digi-Key Elcctronics,I -S(()"3444539.
Hosfelt Electronics, 1-800-524-6464.

HOUSTON AMATEUR
RADIO SUPPLY

267 Cypresswood Drive s Spring, TX 77388

800-471-7373
Local: 28 1-355-7373

emall s heustuna mateu rradiu @prodigy.cet
CO MP LET E SALES & SERVICE

Yaesu, Icum, ALinl;U, ADI, Hu stler, Cu , hna{t

WANTED
Fun, easy to build projects

for publication in 73.
For more info, w rite to:

Joyce Sawtelle,
73 Amateur Radio Today,

70 Hancock Road
Peterborough NH 03458.
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• No-Code Technician (a tapesj $ 19.95
• General Class (4 tapes) $ 19.95 •
• Amateur Extra Class (4 tape s) $1 9.95 •

• THE CQDE on audio cassettes I
• Learni ng CW (O·7wpm 6 tapes) S29.95
• Speed Builder (5-16wpm 6 tapes) .. $29.95 •
• Speed Builder ( IO-28wpm 6 tape s). $29.95 I

• NEW STUDY MAN"UALS by "Gordo"
• r>;o -Code Tech nician (Element 2) .. $ 11.95 •
• General Class {Element 3) .$ 12.95 •

I Exira Class (Element 4) $ 14.95 •

• PC SOFTWARE with studv manuals
• No Code Technician (Eleme~t 2) ... ..$34 .95 •
I Techffech+/Gen. {+ Code, _~' i ndows)$49.95 I
I

General Class (3+Code, Wmdows). $34.95 I
Extra Class (4 + Code, Windows).. S34.95

• Ham Operator (Tech.-Extra + Code) $59.95 •
• Morse Software Only .$12.95 •

• yIDEO VHS wi~h study manual •
• No-Code Tech Video Course $3 1.95

• Add $5.00 shipping 1,1 item• .50 each addit ional •

I i>riority Mail 2·) day service available •
VISA . Mastercard, Discover. & AMEX Accepted

I WSYI Group I
• P.O. Box 56510 1 · D allas TX 75356 •

1-800-669-9594 •
• www.w5yLorg1. ..

EVE RY ISSUE OF

73Amateur
Radio Today

on Microfiche!
The entire run of 73 from

October 1960 through last year is
now availab le. Over 800 f iche!

You can have access to tne
treasures of 73 without several
hundred pounds of bulky back
issues. Our 24x f iche have 98
pages each and will fit in a card file
on your desk.

We offera battery operated hand
held viewer for $1 50, and a desk
model for $260. Libraries have
these readers.

The collection of microfiche, is
available as arrentire set, (no partial
sets) for $325, plus $10 shipping
(USA), Ann ual updates available
for $10, plus $3 shipping/handling.
Satisfaction guaranteed or money
back!

E I I3UCKMASTER=
6[96 Je ffe rso n Hig hway '- " ~

M inera l, Virginia 23117 USA
540:H94-577N\OO:282-562S

Fax 540:894-9 14 1
e-mail: tnfoeohuck.com
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Henryk Kotowski SM0JHF
Sibeliusqanqen 28 XI
SE-1 64 77 Kista
Sweden

Travels with Henryk
Hams in the A/and Is/ands OH(i).

Part?

Each and everyone of these islands is small, and you 1I'0n 't see th em on the world map.
But there are 6,500 of them, so someone musr have coumed.

M
ost of the 25.000 people
who live here are to he
found on the main island.

There is the capital c ity. Mariehamn.
where the local radio c lub. OH0AA,
has a nice clubhouse. The cluh was
founded in 1959 and is "s ti ll go ing
strong ." Almost 50 members. a contest
station on one of the hills. FM and
digital repeaters - just to ment ion a few
pieces of ev idence of their well-being.

When approach ing Marichamn by
car from the west. the way I usually
take. you can hardly avo id seeing the
impressive J(Xl-ft. ante nna tower of

Roland OH0AZX. The CNN T-shirt he
wears in the picture (P hoto A) indicates
that he is in the TV business. To he exact.
in cable TV. 50 MHz and up arc his fa­
vorite bands; the high antenna tower is
ad vantageous on these frequencies .

Melcher OH0QF (Photo R) has a
simp le wire ou tside of his house. al­
most invisible. He is the oldest ham in
the islands. a retired medical doctor,
Every morn ing. he talks to his friends
in Finland and Sweden on XO or 40
meters. In spite of bei ng well over 80
years old. Melcher is no enemy of
modern computers.

Marcus OH0 HEH (Photo C ) is into
computers. He works for a media com­
pany and helps the club with software
prob lems. His very neat station is ac­
complished with an impressive array
of VHF-U HF antennas outside.

His neighbor, Guy OH0NH. is
mainly interested in lower frequencies
and has an HF yag i on the backside of
his house. In the basement (Photo 1».he
has a lot of gear, tools. and instruments.
He still believes in home-brewing radio
equipmen t.

But Harry OH0AZZ is a full-time
experimenter. His home is filled with

Photo A. Rolalld OJlOAZX i ll his radio shack.

36 73 Amateur Radio Today · August 2002

Pholo H. Melcher OIIOQF or home.



1'11010 C. Marcus OHOHEH - a l'U)' lI ear (// /(J modern station. t'hoto l). Guy OHONII in the ba ,It'II1 t'1If shack -shop.

so much radio and e lectronic items of
different vintages that he has no space
fo r on-the-air operating . He he lped a
few yo unger hams build a VHF-UH F
contesting site. where they use the
callsig n O H0AB. In the picture he sits
in fro m of 50- 1+t-432-~IHI. stacked
rigs (photo E) at thi s station.

The one who is more interested in

HF and DXing is Lars OH0RJ. Livi ng
very close to the sea g ives him the ad­
vantage on long-haul communication
(Photo Fl. Lars is ofte n on the ai r a nd
logs 10 k QSOs a year.

Sture O H0J FP (Photo G) is a very
ambitious person. D uring the past year
or so. he buill a complete VHF-UHF
station out o f town, wi th large arrays

for each ba nd from 6m to 23cm. He
wi ns the loca l ac tivity contests with
ease - a fter a ll. the A land Islands lie
between Fin land and Sweden. two
countries with large ham populations.
The picture was taken at Nyhamn
lighthouse d uring the Lighthouse
Weekend Acti vity.

The person who has access to every
lighthouse in the archipelago is a re­
ti red lig htho use keeper. a skipper. and
a nau tical pi lot - Karl Erik O H0NA.
Karl Erik. nic knamed Kcc. is the o nly
o ne of all the above mentio ned people
who lives o utside of Marieham n. Hi s
home is in Salrvik. a few miles north of
the capital. Kee is the president of the
O H0AA radio club. hut is so me times

active from his home as well . Apart
fro m a high to we r in the forest. he has
a muhiband vert ical in front of the
ho use (Photo H ). Kee was introd uced
to amate ur radio in a spec tac ular way
- in 1969. he served as li ghtho use
keeper o n Marke t Reef and the first
DXpcdition landed there . He got inter­
e sted in this wonderfu l hobby then. He
obtained the ca llsig n O H0MA and has
made countless co ntac ts since then.
O ne day. I p lan 10 convince Kee to go
back to Market Reef for a radio ex pe­
d ition . It mig ht be th is sum mer - yo u
ne ver know.

Visitors are a lways welcome in the
A land Islands . Sho uld you be in this
vicinity in late August, co me alo ng and

0 110.\8

Pholo E. Harry OHVAll i l l the OHOAR contesting station.

Phota F: The radio shack and ( /1IU llllt/ of

La rs OHORJ.
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Plwt" G. Sture 0 110 .1FP in N\'JWIII Il . a small island south of Ma riehamn.

jo in the local hams in some ligh thouse
activity, The Mother Nature part a lone
is worth it even if propagation that far
north ca n be pour.

The islands have n high degree of au­
tonomy. The League of Nations ru led

r

for it in 191K when Sweden and Finland
argued about this territory Almost all
peoplehere speak Swedish. but officially it
is a part of Finland. Today it is a peace­
ful place. appreciated by thousands of
visi tors eWI)' summer. !Z1

Photo H. Karl Erik OIlONA checks the
coat cable to his muhiband vertical at
home.

ELMERS • VE's • INSTRUCTORS· CLUB GREETERS

Become A

HAM AMBASSADOR

The ham industry wants to support your efforts for ham radio growth with free instructor materials.

• Wall Maps >Log Books >Band Plan Charts

• Frequency Charts s Grid Square Guides

• Discounts on Licensing Materials

• Equipment Discount Program

• Gift Certificates

To start off the flow of mate ria ls. include 55.95 for up to 2: pounds of
trai ning ma terials. and se nd your request to :
Ham Ambassadors. Gordon West Radio School. 2·U-l- College Drive.
Costa Mesa CA 92626.

Please note: All req ues ts must be accompanied hy a class flyer for your
upcoming course . including class da tes and loc ation .
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Dan Metzger K8JWR
6960 Streamview Dr.
Lambertv ille MI 48144·9758
[dmetzger@monroe.lib.mi.usJ

Read All About It!
Part II ofgood stufff rom The Hertzian Herald .

The Antenna Reising

A : 10 have reached my fi fty·
th ird year, (he age of maturity
and wisdom! The kids we re

grow n up and moved o ut of the house .
I had survived m y midlife crisis hy
buying a boat, realizing wha t a poor
cost/benefi t ra tio it represented , and
se lling it after five years . No w it was
time to gCI hac k to the passio n of my
youth - amateur rad io.

A morning at my local ham fest got
me a Iow-bund transceiver (everybody
called it a " rice box") for what see med
to me a very reasonable price. The an­
tenna, however. was a more d ifficult
prob lem. Ante nna supports had not
been o n the lis t of desirables we had
presented to the Realtor when we
bo ught our present home. The fro nt

yard spo rted only a few o rname nta l
trees, the hack yard was a ra vine slop­
ing do wn to a creek 40 fee t below
street level, and there were deed re­
strictions against ante nnas in the
wholc ' hood.

Reprinted with pemussron from The
Hertzion Herald. newsletter of the Mon­
roe County (MI) Rad io Communications
Associat ion (MCRCA).

Well, the mai n roof gable was 45 feet

long. so I put a couple of two-foot
po les at e ither e nd. halfway do wn the
hack slope a nd tucked a 20-meter d i­
pole neatly o ut of sight o n the back
side of the roof. That was fi ne, but m y
fi rst lo ve had always been 40 meters.
and that takes 66 feet: 45 wo n ' t do.

A fe w measurements o n the gable,
and so me trigonometry sho wed that a
ten-foot po le at the center o f the ridge
would support fou r " g uy wi res" o f 34

fe et to each com er of the roof. I bought
a leng th of 3/4-inch condui t, painted it
blac k, and put up a para lle l d ipole for
40 and 20 , and the devil take the deed

restrictions.
All q uite satisfactory. until I got

hooked on antique radi os a nd CW rag
chewing ; all that activi ty is on 80 meters.
a nd no way could I find space to
stretch o ut a 132-foo t d ipo le . Then I
remembered the 99- foot long-wire I
had used at m y last QTH : three q uar­
ter-waves o n 40 (a purely resis tive
load), and 3/S wave on XO (an induc­
tive load, eas i ly tuned out with a
simple series variable capac ito r). So I
snaked (he wire up the side of the
house , across the roo f to the chim ney,
up to the ridge , down the front slope,

and o ver to the fron t of the garage
gable. I co nnected a ground wire to the
city water pipe , which happened III be
right ne xt to the operating positio n in
the basemen t. and fi red up the rig .

As I was tuning up I heard wa ter
start (0 ru n in that p ipe . Goi ng upstairs
to in vestigate , I fo und that the spriu­
kler system had been triggered . a ll live
to nes spraying away like mad. A nd the
garage door was gaping wide ; the
opener had been trigge red . And the
burglar alarm w as goi ng off; the cops
were o n their way. I asked the XY L to
phone the company that it was a false
alarm. hu t she had alread y tried, and
the phone wasn 't working ; so appar­
ently I was gett ing into that, too, Then
the fron t doorbe ll rang .

II was my neig hbor - with hi s dog ,
C lose up, the dog loo ked a lot b igger
and more me nacing than he had
seemed from a di stance . The neighbor
had j ust insta lled one of those in visible
fences, with thc e lec tro nic collar tha t
zaps the dog if he wanders out o f
hou nds. He sa id the dog had been
s leeping co mfortab ly when he sud­
denly woke up yel ping a nd j umping,

Continued en page 58
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(Name and address submitted;
withheld by 73 for the
purpose of possibly
preserving this friendship)

The Hamfest from Hell
A re you ill this story ?

A I ew years ago. I lVanled to trevel to a lunniest thr ee hours f rom where I live. bur my
usual Iuuntest buddies were nor available because rhe dare was so close to a big tioliday. I
did nor wan t to drive lh.ll far alone in the dark. Bur rh is hamfesr was quire big and has
many commercial dealers. and I did nor want to miss if.

S
o. a week before, I checked into
the Wednesday Night Trader 's
Net on 1 meters and announced

that I was looking for a tra vel partner
and that I would pay for the gasoline .
A few days late r I rece ived a ca ll from
"fred: ' who sa id that he would take
me up on Ill y offer. (Ac tually his rea l
name is not Fred . I think it is best if I
do not reveal his true idcmity.) Thi s
was great! I was all set.

During the next few days. however. I
received many warn ings tha t if I went

with Fred. he Yvould drive me era')'.
"Don' t go to a hamfest with Fred:' But

I' ve gone to hamfests in pouring rain
and stil l had a good time. I've gone in
snowstorms. I was even at the hamfest
the year a tornado tore off part of the
roof of the Hara Arena in Dayton. I
sti ll had fun. I ha ve gone to ham fcsts
wi th many di fferent guys over the
years, \v ith no problems. And I have
known Fred for a very long time. so
how had could it he '?

0 1' so I thought.
Fred and I agreed to leave 2:30 a.m.

so that with one stop for breakfast we
\....ould arrive at the hamfest around 6
a.m. He would drive his truck and I
would pay for the gasoline.
40 73 Amateur Radio Today • August 2002

Here is what ha ppened.
I find hamfcsts so exciting that I

ra rely gel muc h sleep the night before.
So I set my alarm a nd awoke at 12:30
a .m.. two hou rs early. in order to be
certain that I wou ld he ready on time.
But at 2:30, our agreed-upon time.
Fred was not there. At 3:30, still no
Fred. I called his house. His wife said
that she wou ld " try" to wake him, and
that he wou ld ca ll me hack. At 5 :00
a .m. he fi nally arrived. Now we were
2- 1/2 ho urs behind schedule. He said
that he had gone lO a pany the night
before and was too " tired" to drive . so

I would have to drive his truck . It was
the big old truck wit h no power steer­
ing. Candy wrappers. soda cans, and
other debris littered the dashboard.
scats . and floor. but I figured that
maybe it wou ld he nice to have such a
large truck in the eve nt that I wanted to
buy something big at the hamfest.

As we drove off, the fi rst thing Fred
to ld me was that he had forgotte n to
fi ll thc tan k with gas . Th is se t us hack
another 15 minutes . He said that his
truck only lakes the very expensive,
super-high-octane gasoline. and only
gets about 6 miles to the gallon. Our
round trip would be 300 miles. That

wou ld be 50 gallons. Thi s would be a
very expensive hamfest.

Drivi ng his truck proved to be very
tir ing . as it pulled to the right and the
steering wheel wiggled a nd vibrated in
my hands. T he acce lerator pedal had a
very tigh t spring that made my foo t
ache. I arrived at the hamfest exhausted.
By this time , I had been awake for
e ighl ho urs , with very lill ie sleep the
night before .

T he ha mfest had that " picked over"

look. We arrived late. so all of the hcst
bargai ns were already sold. There was.
however. one large ite m that I wanted
to buy, but it turned out that Fred could

not open the truck's hack gate because
he had forgotten the key. I had to pass
it up.

Finall y. it was ri me to go home. I
was tired and anxious to go. As we

reac hed the interstate. Fred sa id tha t
his g randmo ther lived in the ne xt city
ove r, and that he wou ld like to stop by
for a few minutes and say hello. So we
got hack off the inte rstate and began to
trave l around the streets of th is city,
We drove around and around. until
Fred admi tted that he was not exactly

Continued on page 5 9



Carl Herbert AA2JZ
43 South Plank Rd.
Newburgh NY 12550

The Write Stuff
Here :" a work-at-home scheme that is 110 scam.

Say now, that's a really nice project you've just finished! I bet th,1t you 're proud
enough to "pop the bUltons" ottyour shirt, or will at least "brag" a little about it ,111he
next ham club meeting. Maybe y ou'JI even lake it along to "show ott" just a li ttle.

A
nd you 're allowed 10 do tha i!
Really!' The other club mem­
bers are going to gawk and

mumble things like. "nice job.
couldn't have done better" .. . or you
sboulda coulda woulda done it thi s or
that way. (Envy rears its ugly head ,
and these comments I find come from
those whose last project was a "Tinke r
Toy" windmi ll du ring the Truma n
administr at ion.)

All you have 10 do is stand there and
take the pra ise . You know that you did
a fantastic job. and the end product
shows it.

" II's only a kit: ' is your feeble excuse,
or maybe the project didn't require a 101
of technical "know-how," or it's not
even a radio. hut a proj ect re lated 10

our hobby, Maybe you helped teach a
license class, or worked with the Boy
Scou ts to he lp them cam the ir radio
merit budges.

"1 wasn 't the ' main speaker' and all I
did was - " and 1 will never know
wha t you did, unless you rc ll me.

So, why arc you keeping it a secret
from the rest of us'! I don't live next
door 10 you , hut I would really like to
see and hear about your latest e ffort .
We like to admire the work of fe llow

amateurs. sec what the other guy is do­
ing, and maybe ga in some inspirat ion
for a project of our own. ~'OI all of us
build projects that require a degree in
ad vanced electronics - simple ones
are just fi ne for me ! They allow me to
begin buildi ng slowly, ga ining knowl­
edge and confidence as I go. Later, I'll
tack le the more advanced ones, bUI for
now I' ll Slick with the ones I think I
can handle wi thout too much troub le .
And not just build ing things e ither ­
comm unity and club events interest
me, too .
"~ty writ ing :-.kills 'stink.' The

teacher failed me X years ago because
I couldn't te ll a sentence from a base­
bal l." you lament.

Well. you 've sort of go t me there . J
know how it is to think that your skills
aren ' t the greatest in this area, but
guess what"! I' ll bet there's somebod y
near you who can handle the writing
chores, if you can provide the techni­
ca l part! You sho uld try writing the
article yourse lf fi rst. It may not be the
greatest literary work you' ve ever
done, but yo u won' t know until you've
tried it! Besides, your ghost writer can
usc it as a start ing point to put your
article in be tter form.

The same is (rue if your article
should have pictures. You knov..· who
the camera "nuts" arc in your area.
They' re just waiting to he asked to
help you wi th your project. Their
world has a language of its OW I1 , like
"F' SlOpS and bus stops and whatever
o ther "stops" they gloat over. Of
course . you"H have lO sha re the "by­
line" with them if the piece ge ls pub­
lished, hUI this is a price that may have
to be paid if you wa nt to sec your name
in print.

" I don't know what to w'ri te about,"
seems to be the next comment.

That's an easy one: Write about what
you know best! You're the one who's
familiar with the project and made it
through to the finish. Use those old ad­
ages from school: reme mber Who,
What. When, Where, and Why '! If
your article can address these ques­
tion s, you' re we ll on your way to suc­
cess. TelJ me honestly and truthfully
about the project. Adding "fiction" to
glorify the piece may he impressive to

you, hut can he embarrassing when
"Joe Engineer" comes bad with " thut
can't he done" responses . So don't do

Continued 011 page 5 9

73 Amateur Radio Today • August 2002 41



CRLENORR EYENTS

Listings are free ofcharge as space permits. Please send us y our Calendar Even t two months in
advance of th e issue you want it to appear in . For example, j f you want it to appear in the
Novem ber issue. we should receive it by A ugust 31. Provide a clear. concise sum mary of
the essen tial details about your Calendar Event.

AUG 3

COLUMBUS,OH The 12th Annual Columbus
Ham/est, sponsored by the Voice of Aladdin
ARC, will be held Saturday, Augusl 3rd. at the
air conditioned Aladdm Shrine Complex at
3850 Stelzer Rd. Talk-in on 147.24(600 MHz).
Directions: Exit 1·270 al the Easton exit.
Proceed wesl lo the first light. then lurn north
(right). The Aladdin Complex is located about
1/1001 a mile up the road on the right. Entrance
10 the hemtest is near the rear of the building.
Commercial exhibi ts , flea marke t, f ree
seminars, refreshments, VE exams. Exams
being conducted at 9:30 a.m. Please be on
site to register no later than 9 a.m if you are
planning 10 take an exam. Admission tickets
are $4 in advance, $5 at the door. Children
under t n-years-otd admitted tree . Indoor
display tables (6 fl.) are $6 in advance, $8 each
at the door. Outdoor Ilea market is $5 per
marked parking space the day of the hamfest.
Deadline for advance tickets and tables is July
20th. Advance sales available at Universal
Radio and Hall Electronics in Columbus OH;
the Aladdin Shrine Complex, or with an SASE
sent to: Jim Morton KB8KPJ, 6070 Northgap
Dr., Columbus OH 43229-1945. Phone 61 4­
846-7790 evenings lor further info. Visit the
club Web site at [http://www.qsl.neUw8fez].

AUG 10

LONGVIEW, WA The Lower Columbia ARA,
W7DG, will sponsor its 11th Annual Ham
Radio, Computer, & Electronic Equipment
Swap Meet from 9 a.m. to 1p.m. at the Cowlitz
County Expo Center in Longview. There is
14,000 sq. feet of indoor sales area, with
tailgate sales outside. Admission is $5, tables
are $12, tailgate spaces are S6, with free space
and admission for commercial dealers. Also,
northwest radio clubs can contactlhe ARA for
a free club table; table attendants will pay only
for admission. Food concessions; free parking;
overnight RV parking on the fairgrounds for
$12, electrical hookup available. Sorry, no VE
exams. Vendor setup on Friday 5 p.m. to 8
p.m., Saturday 7:30 a.m. to 8:45 a.m. Talk-in
on 147.26(+), PLl 14.8. Take Exit 36 or 39 0tf
interstate 5 and follow the signs west for the
Expo Center (fairgrounds). MI. SI. Helens and
the Oregon coast are nearby. For more info,
write to LCARA Swap Meet, P.O. Box 906,
Longview WA 98632; or call Bob KB7ADO at
360-425-6076 in the evening. E-mail to
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[KB7ADO@aOl.comj. An Internet link to the
flyer is at (www.qsLneUnc7p~ .

AUG 11

BAYVILLE NJ The Jersey ShoreARSwili host
their Hamlest "Shorelest 2002' August 11th at
the Bayville Fire House, Route 9, Bayville NJ.
Talk-in on 146.910 MHz PL127.3, and 443.350
MHz PL 141.3. Setup starts at 6 a.m. and the
doors open to the general public at 8 a.m.
Admission is $5. Tables, reserved in advance
only, are $15 each. first come basis, includes
one admission. Contact Bob W2CE at 732­
657-9339 or (hamfest @jsars.orgj. VE exams
registration is at 11 :30 a.m.: testing starts at
12 noon.

GREENTOWN, IN The 5th Annual Greentown
Hamtest will be held 7:30 a.m. to 1 p.m. at the
Greentown Lions Club Fairgrounds. Talk-in on
147.24 and 146.79. Handicapped parking
available. VE exams - anyone who obtains a
license or upgrade at this testing session will
be admitted free. TIckets are $4 each in
advance. SSat thedoor. 17 and underadmitted
free. Vendor setup Saturday 6 p.m. to 8 p.m.,
Sunday 5:30 a.m. to 7:30 a.m. Inside tables
$8 plus ticket; tailgate setup $3 plus ticket.
Vendors pre-register bysending form or E-mail
to (k9nqw@arrl.net]. Web site (www.grantarc.
com/greentown.htmlj. For more info contact
Greentown Hamtest. cIa L.B . Nickerson
K9NQW. 517 N. Hendricks Ave.• Marion IN
46952. or phone 765-668-4814. This event is
being co-sponsored by Kokomo and Grant
County Amateur Radio Clubs and the ARAL.

ST JOSEPH. MN The 55th St. Cloud Amateur
Radio Club Hamfest invites all radio hams and
those interested to the Middleof the State Flea
Market and Fun Time. It is being held August
11th at the Del-Win Ballroom. located on Hwy.
75 and 88th Ave. near St. Joseph MN. Talk-in
is on 147.015 MHz, gabbing on 146.940 MHz.
VE exams at 1 p.rn . For current info, see the
Web site at {www.wOsv.org].

AUG 16, 17, 18

ESCONDIDO. CA The ARRL Southwestern
Division Convention lor this year will be held
at the California Center for the Pertorming Arts,
August 16, 17, and 18. Exhibits will be set up
in the ballroom. Free parking for both exhibitors
and attendees. Secured hotel rooms at
excellent rates at hotels within a three-mile

radius of the convention site. Drawings all day
Saturday August 17th, each hour 9 a.m. to 5
p.m. To request information, please contact
Nancy Paine KD6WUL. Exhibits Chairwoman,
at 619-466 -4216 ; or John Hudson III
WB6HYQ. Convention Chairman, aI 61 9-525­
4291. E-mail lnpaine@earthlink.netj.

AUG 17

OAKLAND, NJ The Ramapo Mountain ARC
will hold its 26th Annual Ham Radio and
Computer Rea Market on Saturday, August
17th. at the American Legion Hall. 65 Oak St.,
Oakland NJ 07436. Talk-in on 147.49/146.49
and 146.52 simplex. Vendors' setup starts at
6 a.m. The event is open to buyers 8 a.m. until
Noon. The kitchen opens at 7 a.m. Donations
$4. Spouse and kids admitted free. Inside
tables $10 each. Tailgate space $8 per space.
Please contact Steve Oliphant N2KBD, 10
Glen Rd.• Ringwood NJ 07456-2331 . Phone
973-962-4584, lax 973-962-621 0. Club E-mail
(rmarc@ qsl.net) . Visit the Web site at
(www.qsl.neUrmarc).

AUG 17, 18

HUNTSVILLE, AL The Huntsville Hamfest will
be held Saturday and Sunday,August 171h and
18th, at the Von Braun Center. 700 Monroe
St .• Huntsville AL. "America's Friendliest
Hamtest' is a sanctioned AAAL Alabama
Section Convention. Admission is $6, under
12 free. Doors open both days at 9 a.m. All
activities are indoors. VE exams will be held
both days at10 a.m. The big event will be the
National Young Ham of the Year (YHOTYj
award presentation. Forums include ARRL,
MARS, Skywam. ORP,APRS,AMSAT, WARC
2003, and more! Convenient parking. giant
dealer/manufacturer show. Huge Ilea market.
E-Z drive-in vendor unloading. OX banquet.
Friday and Saturday night there will be
Hospitality rooms at the nearby Huntsville
Hilton. Talk-in on 146.94 K4BFT. Call the
Huntsville Hilton for special Hamfest Rates,
256-533-1400. Contacts: General info. 256­
880-8004 ; dealer sho w, 25 6-536 -3904.
[DonTunstilt@ hamfest.org]; Ilea market, 256­
883 -2760; forums. 256-539 -8950: OX
Banquet, 256-721 -5996. Visit the Web site at
[www.hamleSl.orgJ.

AUG 23, 24

ALBUQUERQUE, NM The 2002 Duke City



Hamfest will be held Friday and Saturday,
August 23rd and 24th ,at the University of New
Mexico Continuing Education and Conference
Cen ter, 1634 Unive rs ily Blvd. NE, in
Albuquerque. The bui lding is one-half mile
south of 1-40 on University Blvd., just north of
the mtersectron of Indian Schoot Rd. and
University Blvd. Hours are Friday, 5 p.m. to 9
p.m.: Saturday, 7 a.m. to 3 p.m. Flea market,
free outdoor tailgates. VE exams, forums. Free
admission. Talk-in on 145.33(-) 100 Hz and
444.00(+) 100 Hz. RV parking (dry camping
only. no hookups) . Indoor tables $12 (no
power) and $18 (wilh power). Contact Richie
All en KC5NZR. 1624 C olumb ia Dr. SE.
Albuquerque NM 87106; prone 505-242-0208;
E-mail [kc5nzr@arrl.netl. Get the latest info
from the Web site at (www.qsl.neVdchn.

AUG 24

LAPORTE, IN The LaPorte ARC will hold their
LPARC Summer Hamfest August 24th at the
laPorte County Fairgrounds, State Rd. 2 We st
of taporre. 7 a.m. to 1 p.m. Admission $5 ,
Tabl e $ 10 , o utdoo r ta il ga ti ng $2. One
admi ssion included with tabl e reservation.
Talk-in on 146.52 and 146.61(-) PL 131.8. For
info contact Neil Straub Wl 9N , P.O. Box 30 ,
laPorte IN 46352. Phone 219-324-7525. For
table reservations E-mail to [tables@k9jsi.Ofgj.
The Club Web site is at [www.k9jsi.org] .

AUG 25

DANVILLE, IL The Vennilion County ARC will
hold their 2002 Hamfest August 25th at the
Vermilion County ARC clubhouse, Woodbury
Hill Rd., Danville IL. For more info contact Terry
Powell KB9REE, Vice President, V. C.A.A.A..
P.O. Box 80 , Catlin IL 61817-1007. Phone
2 17· 44 6- 1379 , or a.mau [KB9REE@
YAHOO.COM].

AUG 31

ALAMOGORDO, NM The Alamogordo ARC
will r est their 18th Annual Hamtest August
atst. 7 a.m. to 3 p.m. attne Otero County
Fairgrounds in Alamogordo. Admission is free.
Talk-in will be on 146.800 with 100 Hz tone.
Pre-registration for door prizes is $5, $6 at the
door, Pick up pre-paid tickets at the event.
Registration s received by August 29th are
eligible for the special pre-registration door
prize, a dual-band mobile. Main door prize is
an HF transceiver; 2nd prize , a dual-band
mobile; 3rd prize, a 2M mobile. Food available
at the fairgrounds, and ir s close to White
Sands Mall . A No-Host Banquet will be held
Saturday at 7 p .m. Al l facil iti es are a i r
conditioned. Ample parking space. VE exams,
ARRL forum, traffic net forum, MARS forum,
hourly prizes. Reserve swap meet tables, 55.
For additionat info please contact Richard A.
Norton KB7SQF, 505-443·6190; Larry Moore
WA5UNO, 505 -437·0 145 . Pre-reqtstrauon
contact is June Richmond K5BHE, 505-437·

0298. E-mail inquiries to [k5Irw @zianel.comj.
To pre-register by mail, send payment with
your nam e, callsign and address to
Alamogordo Amateur Radio O ub, ATTN; June
Richmond K5BHE, P.O. Box 1191 , Alamogordo
NM 88310.

SEP7

BALLSTON SPA, NY The Saratoga County
R,A.C.E.S. Assn. Inc . will hold its 17th Annual
Hamfest Satu rday, September 7th , at the
Saratoga County Fairgrounds in Ballston Spa.
This will be held all under cover, rain or shine.
Gates open at 7 a.m., with the hamfest running
until 3 p.m. Admission is 55 (includes 1 tailga te
spot and free parking). There will be door
prizes, a fox hunt, VE exams. and plenty of
food. Talk-in on 146.401147 .00 and 147.841.24.
Reserved tables 55 each , first come. first
served . Re se rvation s and pre -pay are
encouraged. Early setup for all vendors. For
further into or reservations contact Darlene
Lake N2XQG. 314 Louden Rd. #84 , Saratoga
Springs NY 12866 ; phone 518-587·2385. E·
mail [Iake@capital.net).

SEP8

SOUTH DARTMOUTH, MA The Southeastem
Massachusetts ARA, Inc. will hold its annual
flea market on the club's grounds at 54 Donald
SI., South Dartmouth MA. The event will run
from 9 a.m. to 1 p .m. Talk-in on 147.00/.60.
Admission $2 (spouse and children free).
Food , door prizes, and more. Free space for
vendors! For further info contact Tim Smith
N 1T1 a t 508- 758·3680, or by E·mail at
[rt_smith@ yahoo.com].

SEP 21

NEW PORT RICHEY, FL The Suncoast
Amateur Radio Club will host the 12th Pasco
County Hamfest at New Port Richey Rec.
Center, 6630 Van Buren Rd., New Port Richey
FL, 9 a.m. to 4 p.m. Talk-in on 145.35(-) rptr.
Admission 55 . XYLs and under 12 admitted
free . 8 ft. inside tables $15 each; electric 55.
Tailgate sp aces $3 ea ch . You must have
admission to enter tailgate or exhibit hall. For
info contact Tim WD8MVU, 727-848-0353. E­
mail [TRobin@homemaiLcomj.

ROLLING MEADOWS , IL The North ern
Illinois OX Assn. will sponsor the 50th Annual
W9 DXCC M idwest OX Conv en tio n and
Banquet, Saturday, September 21st , at the
Holiday Inn in Rolling Meadows IL. Details and
registration form are at [www.w9dxcc.comj.
Friday. September 20 th , there will be a
Welcome Reception hosted by Carl Smith
N4AA and OX Publications. Late Friday, a
Hospitality Suite will be hosted by the Northern
Ill inois OX Assn. Stay tate Saturday night for
the Hospitality Suile being hosted by the
Greater Milwaukee OX Assn. AnARRL Forum
and presentations by major DXpeditions will
be happening on Saturday at the main event.

SEP22

NEWTOWN, CT The Western CT Hamfest will
be held 9 a.m. to 1 p.m. at Edmood Town Hall,
At. 6. Exit 10 off 1-84 . Follow signs. Setup at 7
a.m. Talk-in on 146.67/.17. New equipment
dealers, flea market. tailgating. electronics,
computers, refreshments. Tables 510, tai l­
gating $6 (each includes one admission ).
Admission $4, under t z-vears-olo free. For
reservations and info, contact John M. Ahle
W1JMA, 120 Fire Hill Rd., Ridgefield CT
06877. Phone 203-438-6782; E-mail [W1JMA@
aoLcom]. This event is being sponsored by
the Western CT Hamfest. Thanks to the
Cancrewooc ARA of Danbury CT for th is
announcement.

SEP28

LAWRENCEVILLE, NJ The Delaware Valley
Radio Assn.. W2ZQ Harntest. will be held rain
or shine , September 28th, at the NJ National
Guard Armory, Eggert s Cross ing Rd. ,
Lawrenceville NJ . Talk-in on 146.67(-) 131.8.
Ven dor se tup at 0600- 08 00 ; gene ra l
ad mission 080 0-1 400. Admiss ion $6 per
person , under tz- vears-otd free, Ta ilgate
vendor $1 0, includes one admission . Indoor
vendor $1 5, includes one admission. Indoor
vendor wall space with electricity $20, includes
on e admission. Extra tables S10 each. For
more info contact Glenn Coste llo N2RPM,
[abbolt0903@aol.comj, phone 609-882-2240.
Visit the Web site at Ihttp://www.w2zq.com].

OCT S

WA RSAW, MO The Twin Lakes ARC will
sponsor the Warsaw MO Hamfest Saturday,
October 5th from 9 a.m. to 4 p.m., at the
Warsaw Community Bldg" one block west of
the square. Talk-in on 147.300 on the Warsaw
rptr. Setup is at 5:30 a.m. Admission $2 at the
gate . 8 ft . tables $10 each (hurry, only 30
available). Breakfast and lunch will be served
on site. For more info call Gene at 66Q.438­
8650. or Esrnailto (gpo@advertisenet.comj.

SPECIAL EVENTS, ETC.

AUG 10, 11

MARYLAND-DC aso PARTY On the air
1600-0400 UTC August 10th to 11th, and
1600- 2359 Augu st 11th o Su ggested
frequencies: 3.643 , 3.92, 7.07, 7.23, 14.055,
14.268, 21.115, 21.37, 28.055, 28.38, 50.1 5,
52.525, 146.55, 146. 58 and 446.00 MHz. Try
CW on the odd half hours. Scoring: Add up
your QSO poin ts and multiply by the sum of
the multipliers. Mult ipliers may be claimed
once each and they do not repeat l rom band
to band. aso Points : 10 points per club
station. 5 points per mobile station, 4 points
per QRP station , 4 points per Technici an

Conrtnuen 01 1 p uy e 59
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RBOUE I} BEVONO
VHF and Above Operation C.L Houghton WB61GP

San Diego Microwave Group
6345 Badger Lake Ave .

San Diego CA 92119
[Wb6igp @ham-radio.com)

[clhough @pacbell.netj

Converting Surplus:
A 1296 MHz 5 Watt Amplifier Part 2

This month is a continuation of last month 's column thal concerned a 1 wart power amplifier
PC boar d rhar we obrained in surpl us for the 1296 MHz arnareur band operetion.

Photo A . A picture of the internal wo rkings of a Fuj itsu
FM CJ6J6 L10 15 power amplifierfor the 1600 MH::. satellite tete­
phone service. Like most power modules that are sealed. th is de­
\'ice has a cover that { 'WI be pried open and modified. Please 1I00e
that there are fou r chil' capacitors. This is where additional 0.05­
inch chip capacitors wi" be mounted piggyback on top of the ex­
is ting chiI' capacitor 0 /1 the PC board amplifier to lower fre ­
quency of operation.
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Po wer o utput is rated for +39 dB m using
both the +7 and +9 volt power supplies.
T hat's I dB under IO waus power o utput
when the fina l de vice is run from a +9 volt
power supply.

The ci rc uit hoard is obta ined from cut­
ti ng the po wer amp module and its bypass
capacitors out of the larger mai n circ uit
ho ard . O rigin a lly, the amp is se t up 10 r un
fro m a sing le +7 vo lt s po wer sup ply. T his
produce s originally about +36 to +37 d Bm
poweroutput (5 wattsh, +37 dBm, al1616Ml k
Po wer falls o tT quite rapid ly as freq uency
is lowered out o f its normal frequency range
o f operatio n . That's where c hanging circuit
clements COIllC S into place to increase per­
fo rm ance at 1296 M Hz. Fo rt unatel y the
module is no t scaled and the cover can be
pried open and the req uired simple changes

made 10 allow o perat ion at 1296 MHz.
The plan was to see what could be done

to modify the Fujitsu modules to 1296 MHz
operation . My partner Kerry :r-06lZW figured
out the val ues needed to convert the Fuj itsu
16 16 po wer modu le . The c hanges are easy.
What is requi red is 10 increase four ch ip
capaci tor values to increase perfo rmance in
the 1296 MHl. hand. The va lues se lected are
nearly correct tnot optimized) and were se­
leered because they were obtainable from
our j unk 00";. O ther values va rying 10 per­
cent or so should work just as we ll as the
values we selected . One 1.5 pF chip cap and
two each 3 pF chips caps and a single 6.8 pF
chip cap d id the trick . Fig. I shows the lo ­
cation wh ere to pl ace the additional c hip
caps on top o f the ex isti ng chip caps o n the
power amplifie r board .

As sho wn in the drawing , the re arc three
amplifier de vices surrou nded with a couple
o f chip caps marked " C". The fo ur capaci­
tors to be increased in va lue are sho wn with

I
i~

Comparing the Mitsubi shi modules and the
Fujitsu module. they arc quite similar except
that the Fuj itsu module has a removable metal
cover. It can he gently lifted off to expose the
circuitry o f the amplifier PC board. allowing
modification to the inter nal circuitry to make
it useful at 1296 ~1Hz . Modification details
are shown in P hoto A . The Mitsublsht mod­
ules are sealed in a black plastic epoxy ease
with two heat sink fins on either side and five
connection leads protruding from the module
case. Xo hint of c ircuitry is apparent in the
black modules. The cost of the Mitsubishi
modules is a little expensive. slightly overS60
last time I checked. A fine module hut costly.

When the F ujitsu
m odul e s were lo­
cated in surplus and
the details o n their
performanc e capa­
b ili ti e s we re re a l-
ized . we k new a
c o nversion to 129 6
MHz was guing to he

attempted . Looking at
the F uj it su F~tc

1616L1015 speci fi­
cation will show yo u
the intere st we had
w he n it s ra ti ng s
we re obtai ned. Its

ma in fr equenc y of
operat io n i s c e n ­

tered o n about 16 16
MH z and was in­
tended for use in the
G lobal sta r fi xed
te lephone system .
The PA requires +9
vo lts @ 2.5 amps.
+7 volts (q: I amp
and - 4 volts b ias .

T his time. the fo cus is on converting a
higher (lower module that is capable of

a minimum 01'5 wans output and call he pushed
to fugtcr onpnp ower jcvcts.Ttere is sun.~ simi­
leriry betweenthe surplus modulesand commer­
cial modu le's that are available for this same
frequency hand thai do not require modifica tion.
Exi sting modules arc the o lder Mit subi shi
M57762, see Photo C. andthe newer Mitsubishi
t\f67715 I296 l\.tHI p ower amplifier 5wau class
ITJJdub.The 1l.liL\Uhi.J1i momlks arc corsuucicd
in black epoxy and cannot be modified as they
arecompletely sealed unlike !he Fujitsusurplus
rnodulcTbcy run fmn 12 vons dircctly and 00
nul req uire minus hias supplies.



t'noto IJ. Test bench devices used for testing the amplifier include RF sweeper (not show1I )
for RF drive. For measll ff.'lIu'nts I use hoth a Rird 43 power II /(' Ier for coarse work and (I

lIP432 power meterf or more exact results. I like to lise the Bird 43 RF IHl II 'er meaSlm 'melltS
and the IIP432 and suitable (lttefmators to do the final exacting IIInWlremellts.

Photo C Mitsubishi M57762 S- wan commercial 1296 "III:. llmarellr band amplifier:
Note the large-style cO"'I'0l1ell1s used in th is o lder amplifier. This .u1Iit is sealed in hhlck
epoxy II I/ like the Fujitsu Module, A rebuild using chip electrolytic and bypass capacitors
is ill order: Af ter some Hyears, this workhorse module stiff [unctions.

especially if yo u drop the c hip caps o n the
floor or in a rug . A fami liar pr oblem comes
when you grub them with a pair of twee ­
zers: if you pinch them too grea tly. tw ang,
the chip cap f lies off to never-never land.
Best to wo rk with good lighting on a sheet
o f paper o r something to give yo u co ntrast
to the white c hip cap. and work with only
o ne at a time . Locate the fi rst capacitor to
rece ive a piggyb ack ch ip cap. Ad d a small
dot of so lder to one end of this chip cap on
the PC bo ard . This is to facilita te receiving
the new capaci tor on top o f the ta rge t chip

cap. The solder dot added to the cap will be
enough to tack solder in p lace one end of
the modificat ion capaci tor.

I use a small surgical tweezers to hold
and position the c hip cap in proper place
and then jU',t touch solder the chip cap's one
end to the bouom chip cap. Examine posi ­
tion. and if all is O K, solder the o ther end
of the c hip caps together. Rcsoldcr the firs t
end o ve r again to make it a good connec­
tion and do not lea ve any so lde r spikes to
short o ut when the cover is placed back on.

Add itio nally, the ne w c hip cap shou ld lie
as fla t on top o f the ex isting c hip cap as is
pos... ib lc fo r cover clearance . Repeat the
procedure for the re ma in ing thre e ch ip
c a pa ci to rs to be so m odified .

DC powe-r leads need be nothing more
than standard stranded hookup wire. I fou nd
a short section of stranded 20-gauge wire
that must ha ve had 50 different co lor co n­

ductors. Stripi ng the insulat io n co ver pro­
duced several diffe rent colored wires: black.
red , green. blue, ye llo w, to ment ion a few. 1
purchased a 5- to IO-foot sectio n o f the cable
and c ut it up into I - a nd 2-fou t sectio ns for
a wire j unk box . It' s proven to be quite
hand y. Whe n I need b ias I pull yellow.
ground bl ac k and +DC red , o r whatever

color needed to run simple wiring needs.
It's worked o ut well over the years. I' m still
working on the 5- o r IO-foo t section I
stripped down to the wire box .

Fo r coax connections. loo k fo r small di ­
ameter microwave-rated sh ielded coax with

a connector you norma lly use , like an S:vIA
male or fema le co nnector, attached to one
end. It ' s good mate ria l to add to yo ur j unk
wire box. be it hard coax line like . 141 solid
copper jacket o r its smaller brothers the .085
and .04 1 hard line . It all has its. uses and
will be used on a project sooner or later.
The .14 1 solid jacket co ax is a lill ie hard 10
form to my need s but the smaller variety
(.085 and especially me .()..J I ) bend and form
to fit q uite we- II for circ uit modifications,
e specially in tight soldering spo ts .

Don' t usc RG- 174 mi niature coax, as it
tends to he too lossy and the soft insulation
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modify the amplifier. If larger capacitors are
used. the nece ssary ampli fier cover might
short them o ut to the cover. which is ground
whe n cover is reattached. We will supply
the necessary chip caps wi th the amplifier
PC board obtainable from the autho r.

Installing the chip caps can be dangerous,

Instructions

a circ le drawn around them individually.
Other nearby chip c aps are sho wn to pro­

vide a layout perspective o f the board ' s

component parts. Resi stors and other cir­
cuitry we-re not ShOV.ll - j us t the major c hip

capaci tors 10 reduce con fusio n and give a

perspective of the board layou t as to whi ch

chip capacitors to increase in value . We used

a small, mi nia ture , O.05-inch ch ip cap to

,



Fo r workbench test connections, app ly ­
4 vo lts bias firs t, then apply the +7 volts
DC. Watch curren t readings o n the +7 volt
supply - it ca n he an amp or more. Then.
if all is still well. apply RF at 1296 MHz.
RF drive from my HP-H620 S weeper will
provide about + 17 dBm. wh ich is overdrive.
Reducing dri ve 10 something in the +5 10

+ 10 dB m range is more no rmal for actua l
simulated dri ve conditions. With + 10 dri ve
id le curren t of the ampli fier was in the
1.5 a mp reg ion and with RF d rive applied
RF o utpu t po wer we nt to +36.5 d Bm. just
about S walls o f power. Current increased

from 1.5 amps to just over 2 .5 amps at full
RF o utput of 5 watts .

1 had to try [he mod to provide +9 \'0115
to just the fina l stage #3 amplifier wi th

+7 vo lts going to the firs t two stages, b ias
remains at -4 vo lts. I was in a hurry so 1just
tried to kick the tai l of the dragon and see
what happens . I disconnected the +DC vo lt­
age and rai sed the power supply to +8 vo lts

and applied power and. received +38.2 dBm
o utput at 1296 M Hz. I did not want to lea ve
overvcl tagc o n stages I and 2 so I shut do wn

the power supply before I damaged the unit.
Maybe ne xt lime I will build up a po wer
supply from +9 volts and +7 volts for stages
I and 2. A nd give it a go. Bu t fo r no w 5
watts is p len ty for my 1296 MHz FM/SSB
station tha t is all home -brew. I am satis­
fi ed with it s basic o peration. a s I do not
want 10 stress things to their m aximum
limit s.

Continued on page 6 1

Testing

A s with all our projects we wi ll be glad
to answer questions on thi s and other re­
lated items . O ur goal is 10 sho w you how to
interface and change circuits. be it th is am­
plifier o r so me other de"icc you have . This
is j ust a concept on how to use material for

Technical help

my connection to pin #6 for -4 volts bias.

The metal heat si nk is cut o ut slig htly larger
than the ampli fier. a llo wing boiling the

metal frame 10 a la rger surface heat sink
such as the metal plate of a cab inet.

I suggest keeping the top section o f the
origi na l heat sink j ust abo ve the co ver plate
of the amp lifier. where there are three holes
in the orig inal heat sink plate . These ho les

can be used to finn ly attach to a botto m
metal plate for good heat sink transfer of

heal. Use some heat si nk grease to maxi­
mize heat transfer. A little hit will do the

trick.

Testing the
converted
power module

abuses. It' s kind of
hard to melt Tenon

o r sho rt out a min­
iature coax connec­
t io n whe n Te fl on
insulatio n is used .
Keep an eye o ut at
swap meets for short
sec lions o f Te flon
mi niature cable with

an S~tA connector
o n o ne end. I will
bet the material can
be p ic ke d up fo r
very little cost The n
cut it to the le ng th
required, and you do
no t ne e d to go
thro ug h the tim e ­
c o ns um i ng pro­

cesses of attaching
an SMA connector
to a sho rt section of
coa x. Ir's al ready
done . A great j un k
box ite m 'hat not
o nly saves time but
money as we ll.

The te s t and
e va luation o f your

conversion is not difficu lt. Main power sup­
ply requirements at a mi nimum of about 3
amps at 7 vo lts is necessary 10 give some

com fo rt le vel test
you ge l false read ­
ings fro m a power
supply that is fold ­
ing back in voltage
as it cannot deli ver
3 a mps of current
for the positive sup­
p ly. Po wer connec­
tio n fo r the single
+7 volt supp ly can
be made to any o f
the elec trolytic ca­
pacitor po s iti ve
t rac e o n the PC
board. as all + DC
pins are tied. com­

mo n o n the board .
The -4 vo lt bias pins
(p in 4 and 6) are lied

commo n internal to
the amp chip a nd
o nly one pin need be
wired out for -4 vo lt
bias control. I made
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Photo D, 71l i!i II the origina l PC boardfrxnn which the high power
alllplifier is cus. The smaller PC postage stamp board .1"1IowlI is a
1600 AIH: jilter that call be convened to a 1296 MH: fi lter. For
details lool: (111 tile nt-b at [hup://wwu:lwm-radio.comlsbm.vsd[.
Look Wilier technical papers from the SDMG 1296 MH: tralls­
ce il'er for expanded de/ails 011 this 1296 MH: system and fil ter
derails.
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is apt to bum while you are soldering. Tenon
coa x of nearly the same dimensions as RG­
174 works our well and stands up 10 soldering

Fig. I . Tilt, internal circuitry of the Fujitsu power (Imp s three­
amplifier stages. Showl/ ill deta il Oil the drawing art! th e chip
capac itors noted (IS "C·· and the three power alllplijier devices.
The [our chip capacitors I\" ith circles around them (Ire the chip
capacitors that need additional capacitance 10 lower the f requency
ofoperation into the /1 % AJH: amateur band. I used 0.05- ;lIch­

size chip cal' S ill this conversion. The more COli/mOil surface
11l0 1l1l1 chips caps are too large 10 moum Oil top of the existing
circuit's capacitors.



ON THE Go
Mobile, Portable and Emergency Operation

Emergency HF Operations

Steve Nowak KEBYN/O
16717 Hickory St.

Omaha NE 68130·1529
[ke8yn0 netzern.net]

With every challenge there is, by d efinition. an opportunity . With recent events, l",hal are the
opportunities th.1t present themselves to the a rna reur radio comm unity?

Fig, I . If you plan 0 11 using a vertical for portable HF operations, YO/l should plan Oil

using radials. These can be made in advance [mmtnuhiconductar mtor cable with each
wire cut to a different band. Plan 011 three or fo ur radials tliat call he coiled III' until

needed.

Multi-Conductor Rotor Wire Use shrink tubing at
end of wire

Suggested lengths: (Calculated as 234/frequency in MHz)
80 Meter Radial: for 3.93 MHz 59' 6"
40 Meter Radial: for 7.26 MHz 32'3"
20 Meter Radial: for 14.29 MHz 16'5"
10 Meter Radial: for 29.1 MHz 8'5"

A lthough this co lumn foc uses on three
different areas. mobile - portable. and

emergency communi cations - to a great
degree they len d to intertwine . The ab ility
10 provide comm unicat ions to suppo rt a
community effort. whether it is a ro utine
event like a parade or "fun run." or a disaster.
requ ires that we set up communications in
a manne r that supports the event. In some
cases. this means that so me ur all of the radio
operators will be althe scene . and if so. the
ability to set up a station in an une xpected
location on short notice will be critical. We
tend to assume that the focus will be on short
range comm unications, and this ca n often
be qu ickly and easily done by usc of UHF
and VHF equipment.

However, amateu r rad io may no longer
he the primary me thod to provi de short
range communications du ring a di saster.
Publi c ..crvicc radios arc becoming more
flexible and e ven the cell sv..tem has made
majo r ad vances. It is sa fe to assume that
eventually these systems will increase in

W ire Lug

re liability to the po int where they will con­
tinue to o pe ra te to full expec tation even
under the worst o f condi tion s. What will
amateur radio's role be when that happen s?
If we are going to continue to be an important
assct. we need to be able (0 provide othe r
appropri ate services .

Let's create a ge ne ric emerge ncy, add a
couple of as sumptions and see what o ppor­
tunities e xis t. First. let's assume that regu­
lar power is no t re liably available . Second.
assume short range comm unications are
bei ng adequately addressed . The re may
eve n be some local telephone service. Wh at
services might be required that we can offer?

Thi s scenario i.. within the rea lm of 1'0"­
..ihility. There are va rious trad itiona l sce­
nari os tha t invol ve the loss o f a major
switching point for the long di stance lines ,
s uc h as a n ea rt hq ua ke al on g th e New
Madrid fau lt in Missouri. Of course. a ter­
rorist attack cou ld accom plish the same
thing, and would he a significant e vent. Even
worse. this could he accompl ished not only

by a physical attack on the faci litie s. but
potentia lly by hacking into the control com ­
pu ters while the terro rists sit safel y in some
far off land. Th is type of incident could
equally ,IITee! the Interne t e ither by direct
attack or hy the Ne t being impacted as mil­
lions of people try to access it (as occ urred
during the unucks on September I I. 200 I ).
If so. we might be called upon 10 provide
long range communica tions . In case we are
called upon. we must be thinking of ways
in which we could provide fo r the acc urate
and rapid handling of a significa nt amount
of message traffic .

If we are going to meet this need. we will
need 10 think through how we would do so.
Perhaps the biggest challenge is the need to
assemble the equipment. While it may be
easy to g rab the handie-tal kic and head out
on a moment 's notice , it will he a lillie more
d iffic ult to rapid ly assemble a station to
work effectively on HE In most cases. the
equipment tha t is used for regular ham op­
erations will have to be di sconnected and
transported to the emergenc)' support loca­
tion. In some respec ts th is para llels what
happens on field Day or for a special event

station. hut in those cases the re is time to
plan and discuss how e veryt hing is going
to be hand led. For Fie ld Day, we may know
that Bob will bri ng his all -mod e HI' rig th is
year because Bill will be out of town. Un­
fortuna tely, when a disaster ..trikes there is
prec ious litt le time 10 beg in the planning
process . Instead , we sho uld plan now for
what might he needed. I'd recommend that
yourc lubor gro up de velo p a plan with who
brings what. and then reviews that plan a t
least once a year - perhaps as a regular
meet ing topic. Here are some of the things
that need to be discussed now so that the re
can be a ra pid response in the future.

1. HF rig - Whi le there arc so me great
QRP rigs ava ilable. in disaster support you
will want to have a fu ll-featured rig with a
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Fig. 1. A vertical antenna con be readily mounted in several ways. 011 the left, the radial
is mounted to a posrdriven into the ground and guyed with ropes attached to plastic tent
pegs. 0" the right, tile a lltellna is mounted to a post attached 10 (/ ftange Oil a sheet of
heal')' plywood. Five gallon buckets filled with warer or sand are placed on the plywood
and anchor the ends of the glly ropes. Empty buckets are easier to transport ami the
weight call be added at the site.
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try ing to di sassemble your home antenna.
If you plan on using a vertical. here are a

fe w hints:
(a) Long before you e xpect to need it, set

the vertical up and tunc it. then break it down
into three or fo ur foot lengths . When yo u
disassemble it, mark where o ne tube fils into
the other with magic marker so you can slide
the piece s back together to the correct
Icngths. Tape the disassembled sections to­
gether along with the correct-size wrenches
and scre wd rivers needed to reassemble the

antenna.
(b) Make radials that can be quickly and

easi ly deployed. I use multiconductcr wire
such as the type used for an tenna rotors. You
can trim o ne conductor for your preferred
segment of the 80-meter band, the next for
the an-meter band and so on. By having the
radials ava ilab le, you c an setthis antenna

up at ground level or a ll a roof top . (See
I<'i ~. 1.)

(c) Some means of erecting the antenna.
For ground mounti ng into soil you' ll need
a length of the appropriate -di amete r pipe
and a sledge hammer. For any other loca­
tion. a sturdy base and rope for guy wires.
Plastic tent pegs are good for sec uring guys
in to soil . O n a rooftop or parking 101. sand­
hags or buckets fi lled with water or d irt can
de the trick. (Sec Fig. 2.)

(d) I would recom mend bringi ng an an­
tenna tuner along if possible. An antenna
perfectly tuned bad. home will not neces­
sarily e xhibi t the same c harac teris tics when
installed somewhere e lse. The antenna tuner
may hc lp you avoid damaging your rig.

(e ) And finally, don' t forget 10 bring along
plenty of coax.

4 . Reco mmended accessories - J wou ld
strongly recommend a TNC and a laptop
with so ftware 10 run PACTOR. Thi s wo uld
provide compatib ility with MARS as well
a s a way of send ing tex t me ssage s thai
would not be co pied by the casual listener.
All o ld laptop can be used as a te rminal. but
I wo uld Figure some way to bypass the in­
ternal battery and run il from gel cells. Those
of us who Ira vel with a laptop know how
unrel iable the internal battery is.

I'd strongly suggest some redundancy. I'd

much rat her have one rig up and running
and two others locked in trunk s in the park­
ing lot than have o nly o ne rig that might
fa il . And all or these ideas are in addit ion 10
the usua l grab-and-go materials, including
pen s. pape r, clipboa rds, e xtra cl othing ,
snacks. sma ll tool kit, e tc.

Next time, 1"11 be discu ssi ng operating
option s at the scene. In the meantime. le t
me kno w what you thi nk is esse ntial for
e mergency HF operations. fa.

Guy Ropes

as we ll as an alternative power source such
as a deep c ycle battery. If you use a battery.
it will need some means fo r recharging. T his
could be a sophisticated power source such
as a so lar panel , or somet hing as simp le as

jumper cables. to allow you to periodically
refresh the battery by connecting it to an
automobile .

3. Antenna - Somethi ng versatile and
q uic k to assemble. Po ssibilities incl ude a
random-length long wire. Used with an an­
te nna tuner th is can he very flexible. Two
insulalOTS, a spool of insu lated wire and
some rope and you can at least get on the
air. T he o nly coax requ ired is enough to
connect the transce iver to the antenna tuner.
Yo u'll need some type of ground and a way

to connect to the ground. You may prefer a
dipole o f some type, and they can also be

easy to erec t. If you hav e any type of wire
antenna, the an tenna c an be co iled and
stored in a large plast ic bucket with a snap­
on lid. Usually there will he room for the
antenna a nd any auxilia ry items. For any
type of wire anten na, you' ll need some
method fo r gelling the antenna up above
ground le vel. A large ball of stri ng and a
weigh t that can be thrown or launc hed by a
slingshot will be essential if there are suit­

ab le supports in Ihe area.
I've seen verticals used effectively in a

rapid deployme nt situa tion. Generally it is
best to have a vertical that is designated 10

he used for emergency situations rather than

Mounting Using 5 Gallon Buckets

Stake in
Ground

Guy Ropes

tSOTRON
BILAL C O M PA N Y
Call foraFREE Catalog:

719/687·0650 ~
137 M anchester Dr.

Florissant, CO 80816
........:ro.\fi../J·ilt'lIisotnHl

Ground Mounting

reasonable amount of power. In most cases.
this will mean about 100 watts - enough
power to be heard while able 10 he used with
most easily assemb led antennas . It should
at least offer h oth upper and low er sideband.
and be capable of runn ing digital mode s at
a high duty cycle. Dual VFOs would be
good as would expanded coverage for Mili­
tary Affiliate Radio Service (MARS) and
Civil Air Patrol (CAP) frequencies . If the
rig can tunc 10. IS. 20. 40. and 80 meters
for the ham bands you will have good cov­
eragc fer most propagation conditions.

2. Required anci llary cq ulpmer n-c- I rec­
ommend two mtcropboncs and headsets and
an extra power cord as well as ex tra fuses.
You will a lso need a power supply for oper­
ating from AC linc power when avai lable ,

Say Vou Saw It In 731

LOW PROALE HF ANTENNAS
THAT REALL'l 'WORK!

Won: the World Without wOfting Up the NtighOOrbood ~
7
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HRMSRTS
Amateur Radio Via Satellites

ECHO and EAGLE

Andy MacAllister WSACM
1471 4 Knights Way Drive
Houstoo TX 77083-5640

AM5AT-NA, The Radio Amateur Satellite Corp ora tion of North America, has two major near­
and long-term proj ects mapped out for the future; AMSAT-OSCAR-ECHO and EAGLE. Both arc
ambitious, but nei ther will be of the m agni tude of the AMSAT-OSCAR-40 progra m,

I n mid-january. the Ar>.ISAT Board of Di­
rectors held a teleconference to discuss

an o pportu ni ty 10 build a new low-earth-or­
bit microsat. Subsequent meetings and dis­
cussions in February and April have gelled
into a plan for a complex microsar to be
ready for launch late nC.IlI year.

Why ECHO? On Marc h 5. 1978 .
A~tSAT-OSCAR-8 achieved omit riding a
two-stage Delta 2910 launcher from the
NASA Western Test Rage in Lompoc. Cali­
fornia . Prior 10 launch. this hamsat was
known as A:"ISAT-OSCAR-D. o r j ust AD­
D . It was the fo urt h A M SAT sa te ll ite
project. AMSAT has been invo lved with a
nu mbe r o f satelli tes since the n. AMS AT
president Robin Heighton VE3FRH has
announced a return to the original scquen­
tial project desig nators for the new AM SAT
project: thus AMSAT-OSCAR-ECHO. AO­
E. o r just ECHO.

Th e original microsats. AMSAT-OSCAR­
16. Dove -OSCAR- I ? WeberSat-OSCAR­
18. and LUSAT-O SCAR- 19. were la unched
together on January 22. 1990, as secondary
payloads on an Arianc rocket. These small
satellites are c ubes about 10 inc hes o n a side
and weigh about 18 pounds each . The basic

design was excelle nt. and other satellites
like ITAMSAT-DSCAR-26. AMRAD-OS·
CAR -l7. M e xico -O S C AR -30 an d
SAUDISAT-OSCAR-4 1 are variations and
impro vements o n the originals.

SpaceQuesl, o f Fairfax, Virginia. has been
using the microsat format for a number of
years. and has been a part icipant in a num­
ber of microsat-hascd programs like AO-27.
SpaceQuest is to pro vide the bask sate lli te
bus for ECH O and some of the subsystems.
Thank s to advances in e lectronics , more

functionality can he built into ECHO. while
still keep ing it smull. So lar cell e fficiency

and buttery capaci ty are also up in the last
decade. so more po wer will he available for
the e xperiments and radio gear,

ECHO is to have five internal tra ys and
wei gh about 22 pounds. The size sho uld be
like tha t o f the o rig inal microsats, about 10
inches o n a side. Receivers include fo ur
VHFu nils, a multiband. muhimod e system.

a low-freq uency receiver. and an Lband
digita l receiver, Transmitters incl ude two
UHF un its with a true circular-polarization

antenna and an S-band d igita l system. The
d igital capability is to include ADCARS
(Advanced Data Comm unica tions for Ama­
te ur Rad io Service). Other onboard systems
arc to incl ude full te leme try, GPS (Global
Pos itionin g Sys te m ) re ce i ve rs , A PRS
(A uto ma tic Packet Reportin g System) ca­

pability, and an activc magnetic o rie ntation
system.

The cost of ECHO to AM SAT has been

ON THE HORIZON'

OSCAR-ECHO ONO EAGLE

Photo A. The AMSAT booth at the Dayton 2002 Hamvention.
(N5£M photo ]
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Photo R. Another vie\\' of rile AMSAT hooth at Dayton. Note the
[ull-si:e engineering model of ECHO in the lower left just i ll f rom
of Frank: Ba ller KA ]lfDO. A model of p e Sat (N-O-·U) is also 011

display: (N5EM photo )



Photo C. Dcwneast Microwave had ptetuy of
antennas and microwave gear at the n aytoll

evem. (N5EM photo )
Photo U. Many hams are quite familia r with the satellite lllltemws manufactured by M­
Squared. (N5EM photo )

Photo 1:. Roger Ley WA 9PZL and Doug Howard KG50A discuss sa tell ites at the AMSAT
booth during the Arlington. Texas, Ham -Com 2002.

estimated ar $200,000. Although this is small

compared to the cost of AO-40, it is still sig­

nificant, and will require su pport from the
amateur community and A~lSAT member­

ship. f ull technical detail s about ECHO arc
available in an article by Ric k Ham bly
W2GPS in the May-June issue of The AiHSAT

Journal. TIll' Journal is included i ll AMSAT
membership. To joi nAMSAT, call toll free 1­

888-322-6728 or write to :Al\ISAT, 850 Sligo
Ave., Silver Sp ring MD 20910.

EAGLE

AMSAT's longe r-term and even more

ambi tio us project is called EAG L E. O rig i­
nally thi s sate lli te was ex pected to weigh in
at over 200 pounds and cost about S600,<XlO,
not incl uding launch. T h e c ost ha s no t
changed. b ut once again. due to ad vances
ill tec hno logy. the designers fee l that the
mass can be reduced . The weight is no w
ex pected to be just over 100 po und s. T he
o rbit is expected to be e lli ptica l and similar
to that of AO-40. but with a lo wer apogee
(orbital high poin t).

Dig ital voice and comp ute r experiments
Oil ECHO are expected to provide valuable
experience for the design o f EAGLE. T he
de sign phase ofEACiLE should he complete

in la te 2003. with fu ll integratio n done in
2005. A~fSAT is c urrently searching for a
launch o pportunity in 2006. The new size
and weig ht parame ters for the spacec ra ft
may allow AMSAT to look beyond the usual
Ariane launcher to ge t EAG LE into o rbit.

While not all of the experiments and systems
for EAGLE have been decided. some basic

Photo F. A he tter Vie w of the complete.
f ully functional AO-40 ground-station an­
tenna system on disptav and used at Ham­
Com 2002 for demonstrations. The system
has a linear yagi jor the 70-cm up link and
a BBQ-grill semidish with modified COIll ­

mercia! dawnconverterf or 13-cl1I rece ive.
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Only
$9.95

Plus $3.50 S&H

Omega Sales
P.O. Box 376

Jaffrey, NH 03452
800·467·7237

The New Pools!
Examination Test

Questions & Answers

The exact questions, multiple choices
and answers fo r the Technician Class,

General Class, and Extra Class
operators license.

~

•
Repeaters

• & 2 m & 440 On your frtlquency

$3••.•5 & "'1.15

Photo G. My first satellite e01l1aeT with Pitcairn Island was in 1992, bUTI had worked
Tom Christian VR6TC on 20 meters 21 years earlier. It was great to meet Tom and Sheri
Christian in person at The Arlington , Texas, Ham-Com 2002.

RC.1000V $251.15 1 RC·10DS121.15

Micro Computer Concepts
I'" Gum T,.. Ave

New Port Richey, FL 34853

727·376-657510 AM·10 PM
......11 nl••@akos.net

1Ittp:llmcc..too iiifan.c:om

40 Foot Mast Kit
AB.155 Mast Kit, Inc ludes eight
self-stack in g 66~ long .. 1.6M

diameter alum inum M5-44 mast
sections to make 40 foot mast.
Also 4 each guy ropes MX· 381
(40'), MX·382 (31'), MX·383 (50'),
one MX·516 rope, 5 each MX·
378 guy rings, AB-154 s wive l
base, s ilt GP·1 01 1~r stakes,
and HM-1 hammer; 70 Ibs sh.
Used, $225.00 plus shipping.

Electron Tubes, unused orlglnalboxed.
"O3~ Ravtt>eon. $l8.00 599l1ASylvanla. $18.00
6AJ5 Tung-. ol. $3.50 83368 Catron , $45.00
24A ... 27, 5g.5O 5'JZ2 s e e, $!l.g5
311, $18.50 73011 Amperax, $14.00
g55llytron. 53.50 7380 ECG. $29 ,g5

Allow money for shipping on marchandI...

parts include transponders using two meters,
70 em, 23 em, and 13 em. A simple kick
motor will also be needed to boost the peri­
gee (orbital low po int) after release from the
launcher, and to allo w ground controllers
to active ly deorbit the satelli te when it is
near its end of life. EAGLE promises to be
an exciting follo w-on to AO-40 as a high­
altitude DX satellite .

AMSAT at the shows

AMSAT has been working hard to pro­
mote the ECHO and EAGLE projects for
the future of amateur radio in space, and also
to demonstrate how easy it is to use AO-40
today. The comp lexi ty of a fully function al
A0-40 station is barely more than that of a
station used for AO-lO. In fact, d ue to the
much smaller size of the requ ired antennas,
de monstrations have been much easie r for
AMSAT Area Coordinators and o ther vo l­
unteers. AMSAT had small systems on dis­
play at the ir booth at the Dayton, Ohio,
Hamvention, and j ust a month later at the
Arlington, Tex as, Ham-Com 2002.

A complete antenna sys tem for AO-40
can be easily mounted o n a tripod. Fo r 70
em, a l O-elemem linear yagi will do the
job with a short run of quality coax back
to a 50-watt, all-mode transmitter. On th e
2.4 GHz (13 cm) do wnlink, a BBQ-gri ll ­
style sem idish with a converted comme r­
ci a l MM DS downco nvert er. co up le d

thro ug h some reasonable -qua lity RG-59
to a two-meter, all-mode rece iver is all
that is needed fo r qu ality reception. Bob
K5GNA sold hund reds of plug-and-play
an tenna/converter packages at Dayton and
Arl ington.

Don 't let microwave phobias keep you otT
AO-40. It 's ne ver been easier. ICOM even
marke ts a 2.4 GHz downcon verter to work
with their radios that arc capable of all-mode
VHF reception. Fo r the experimenter, there
are plenty of things that can be do ne to op­
tim ize an al ready-func tional system. Im­
pro vements include ci rcular polari zation on
the uplink and do wnli nk, a preamp, screen­
ing the BBQ-grill an tenna , be tter cable, and
more o n-the-ai r practice.

AMSAT on-line

While the AMS AT Web si te [h ttp://
www.amsat.org] has always been a great
source of i nformation. it has not been ab le
to provide an on-line store for books, soft­
ware , ha rdware, CDs, and trinkets. That's
c hanged. In addit ion to the " 1-800" num­
her for orders and memberships ( 1·888·322·
6728), AMSAT no w has o n-line ordering
capa bi lity. Yo u ca n secure ly use your
MastcrCard o r VISA to place an order fo r
j ust one or several items that AMSAT has
available. You can ge t there via the usual
AMSAT site noted above, o r go directly to
[http://www.amsat-na.orgls-cartl}. fa
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THE DIGITRL PORT
Jack Heller KB7NO

P.O. Box 1792
Carson City NV 89702-1792

[K8 7NO@wor1dnet.an.net)

More Macros for You

A few months back, 1 wrote ~1bout using macros [or rig control with the Mix1V 2 program. There
is a growing interest in controlling rigs [rom the keyboard these day s. To the casual observer/
luun, it appeared, for a lime, that the rigs such as the Ten-Tee Pegasus had a lock on this son of
con trol and tha t would be the rig of choice [or remote con trol.

Other manufac turers have been making
rig control available for quite a few

years. Even my oid IC-735. now obsolete.
had a fair amount of contro l available if you
had the correct software and a little patience
to get it to perform. Don't let me leave out
Kenwood. Yaesu. and a litt le surprise pack ­
age - the Elecraft K2 can also sit up and
do its own bag of tricks. I do n' t own or have
access to any of these latter rigs. hut hams
are controlling them quite well.

The important pall of controlling the rig
from th e keyboard is having the contro l
work in conjunction with the other software
you are using at the same time. A numhcr
of rig control programs ha ve been writte n
which do no thing ot her than take over the
co ntro l of the rig, but what most of us ap­
preciate is recording of freq uency and mode
for logging purposes. A real plus is whe n
the rig control is implemented within a corn­
r nunicatious program. then we can peak the
signal co py by whatever means is av ailable
in the rig while continuing the QSO .

Zakanaka-Logger macros

I have had the idea for a while to sec what
was possible using the Zakanaka and Log­
ger combo for rig control and. as I read the
Zakanaka Help fi le. I reali zed why there is
a group of really devoted users of this soft­
ware. II docs j ust about everything if you
set it up for your pe rsonal pre ferences.

Most of us have personal preferences and
you will find the macro commands in the
various software packages arc dictated first
by the desires of the program autho r. Eac h
of us is an individual.

After working with various program s
over the air. I have found a number of mac­
ros that are very he lpful. Other than the most
necessary "CQ" and "Answer CQ" a long

with o the r QSO shortc uts. I like to be able
to c hange frequency. mode. band, and fil ter
without fussing wi th the Knobs on the rig.

My first request on the list for automated
frequency selec tion looked as tho ugh it
could ge t difficult until I read the Macro
Help File in Zakanaka. I realized. after a
few minutes' conside ration. there are re la­
tive ly few freq uencies that I reg ularly switch
to when working dig ital modes.

This made it a litt le easier, so I ex peri­
mented a bi t an d found that if I wished to
check the PSK ac tivity on to. 15. and 20
meters quick ly. I co uld simply program a
macro button for individual frequencies and
the rig (Icom 756PRO) would go directly
to the frequen cy. So I wrote QSY macros
for the three bands - such as $qsy28120.0$
for 10 meters - and named that one 10M
PSK. Switch be tween these macros in mo­
ments. check the waterfa ll for activity, and
take appropriate steps to make contact.

This might seem tha t ),ou wou ld set aside
a Jot of m acros. but again. the popular fre ­
quencies can be covered easily. especially
when you consider there are 36 mac ros
available for PSK and another 36 for RlTY.

M y next item in the wish box was the fil ­
ter se lections. Thi s was only sl ightly more
problematic . One Filter command already
existed on a button labe led "HEXCOM" (I

think). I ed ited it fo r the rig at hand and ga ve
it a try. and something was amiss - the
prog ram loc ked up. I had to go into think­
ing mode. It didn ' t look as though I had done
anything incorrectly.

The proble m surprised me. Some how.
whoever had wri tten that macro inserted a
c o lo n be t ween the m acro com ma nd
$hexeommandS and the hexadecimal string
that fo llowed . I changed it to Shexcommand
fe fe 5c eO06 01 01 fdS and the macro took

o ff a nd se lec ted the fi lte r designated as
" fil ter I" in the PRO.

From there, I was able to quick ly write
two additional macros to select the remai n­
ing defined fi llers in the PRO. These hexa­
decimal strings are applicable to the Ico m
an d make it possible for you to select not
on ly fil ters. but USB and LSB and any of
the other controls selectable accordi ng to
the commands for your part icular rig .

I found the in formation supplied with the
rig was a tittle hard to fo llow. but there is a
great Web site for leom rig control at [http: //
www.plicht.delekkilcivl] . Thi s is an excel­
lent site to scan for other commands for you r
rig. and it explains the order of those strings .
Yes, the re is a rhyme and a reason to it all.
One of these days, I will ha ppe n Oil simi lar
information for o ther brands . I know it is
out there somewhere.

As I me ntioned, I had wri tte n some simi­
lar macros for the MixW 2 software . so
naturall y I wanted to have the same resu lt
from these macros. This did prove a small
challenge, but if I can do it. it ca nnot he too

hard.
On e o f th e m acros that comes wi th

Zakanaka uses the "align" command. The
off-the-shelf macro when you load the pro­
gram has a lignS .....ritten in it three times. I
am not sure of the necessity of the repeti­
tion. but I deci ded if that was what the
pro gram author fo und worked best. there
would be no arg ument he re . so where you
sec tha t in the m acros I have written. tha t
is the reason.

Speaking of aligning the signa l within the
ce nter of the fil ters. I fo und that origina lly
the filter was not centered as I had them
defined. The simple fix for that in the case
of the PRO is simply ( 0 adjust the passband
filter ski rts to fit. They stay at that setting
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Fig. I . Scrrenshot, This is (/ composite demonstrating the effects of the 3 filters as tbev
progress frcnnwide at the bottom to narrow ill the ton waterfall. At the bottom are the 36
macro kl'.rl', The rigtu group of Y have ba ll given colors. They are the /lew macros writ­
lell as described ill the text, The Zakanaka -Logger programs are an excellent vehicle to

pan along rig control. There are 36 macro buttons showing, " ItH another 36 display
when in rile RIT}' mode, The "(' \I'macros make it possible to switch modes andfrequen ­
cies with one click or Hot-key. The fil ter macros enable y OIl to c/100Jt' the filler and cen­
ter it em your signal with a single click also. Good fi lters that are easily activated can
sQl'e the day 0 11 a QSO during marginal conditions. Most modem rigs can be controlled
from programs such as these and tltt' operating chore becomes all operating pleasure,

to

S~ I Receive

Salign$$alignSSalignS
Sbexcommand fe fe 5c EO 06 0 I 03 FDS

200 Hz

Again. only the freq uency change .

Sqsy 1-1080.05
$nty-i$
Shcxcoru mand fe fe se eO 06 0 101 fd$

Ju st the frequen cy d ifferen ce here .

Srtty-i$
$hexcommand fe fe 5c cO 06 Of Of fdS

20 RITY

$qsy2 10S0.0$
Srtty· iS
Shcxcommand te fe 5c eO 06 0 I 0 I fdS

15 RITY

In addition to the frequency c hange. the
mode change is to RITY inverted so )'ou
can lea ve the rig in USB for both modes as
you go back and forth.

c

TEST
L

••

"599 l.¥l 00- cal
OSV Oe~

'502.0 H~ 14070, en KH~

...
BPS'

co
K8INO

when }'ou tum the rig off and on again . so

that wa~ simpler than hunting for a way to
adjust the align freque ncy.

Just as a litt le aside a bo ut usi ng Filters
wi th these soundcard modes that a lready
have a DS P bu ilt into them : there arc times
when the baud is c rowded. o r whe n there
is jus t one really stro ng sig na l nearby that
ruins yo ur copy. A fi lte r ca ll save the day
for yo u. especially if it is easi ly ac tivated,

But yo u stil l have to he the operator and
remember to do it. A fe w wee ks ago I was
work ing a ham on PSK who was running
two wens an d he was pretty good copy
except when the o th er signa ls started to
c ro wd him. then the print would dctcrio­
rate badl y. Thi s was one of my less alert
days and it took me a few go-aro unds to
"get the picture" and recall what I had
those fillers in there for. I activated th e
filte r and we probably comm unica ted al ­
rnosr Ilawlc ssly for ano ther fi fteen minutes.
It works.

Th e macros

As yo u look at the scrccnsho r. yo u wil l
sec there arc three rows of macros totaling
3(, macros ill all.This is only the P$ K grou p
of macro s. There are another 36 program­
mahlc button s d ispl ayed whe n you switc h
to RITY.

I wrote nine macros for this cxcrcb c. as
follows:
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10 P5K (button label)

Sqsy28 120.0$
SbpskS
$ hexcomm and fe fc 5c cO()(, 0 101 fd$

T he firs t line c ha nges the frequency.
T he second line. the mode. The th ird line
selects the wide fi lter, It is best to go with
the wide filte r command in case you we re
using a na rrow filte r pre viously. It sa ves
anothe r cl ick . You a rc ready to sec what
is there .

15 PSK (button label )

Sqsy2 1069,5S
SbpskS
Shcxcommand fc fe 5c cO 06 0101 fd$

Same reasoni ng as fo r the l O-mete r
macro. e xcept for the frequency.

20 PSK

$qsy 14069,5$
$bpsk$
Shexcommand fe fe 5c cO06 0101 res

Again. only the frequency change ,

IORITY

$qsy28080.0S

The fi rst line brings the selected trace to
the center of the waterfall. The second line
se lec ts the narrow filt er which on the PRO
is designated 100 Hz. but it is not really that
narrow. With a little tweaking I can get good
copy on a RTIY signal with this ni ter set­
ting , hut recommend the 400 Hz for RTfY.
Incidentall y, the tille r command is the last
command in the string be fore "FD:·

400Hz

Sal ign$$aIi gn$$alignS
Shexcomrrumd fe fe 5c cO 06 o101 fd$

The only d ifference here is the "0 2" fil ­
ter selec tion.

3R

She xcommand fe te 5c e0060 1 0 1 fd$

Life gets a lillie easier whe n we are no t
alig ning any thing. This is the wide filt er,
set at your preference on the rig. a nd gives
the full view of the waterfall,

There is a moment of panic you may ex­
perience when you fi rst d ick a RITY macro
and yo ur nice shiny ne w PSK macro bu t­
to ns d isappear from view because only the

Con llnued OIl- page 6 J



HOMING IN
Radio Direction Finding Joe Moell P.E. KOQV

PO Box 2508
Fullerton CA 92837

IHomi ngin@aOl.com]
[hnp:llwww.hOmingin .com]

USA ARDF Championships in Georgia Part 2

Q: Wh.1l 's ~ette: than soufl1c.rn hospitality? A: Sout hern ham radio hospirali ty! \Vh cl1 you ;.:er
together \VHh hidden Cramill1Jllcr hunters and orieuteers in the Peach tree State, get ready [ora
great tim e and a serious chnllengc.

For ma ny years. foreigners have pa rtici­
pated in the nationalARDF Championship~

of Europe a nd Asia. They o ffer separate
awards in two divtsions -c-coum ry-only and
overall. At the First USA ARD F cha mpion­
ships in Albuquerque last year. there we re

17 overseas competitors from Austra lia,
China, and Ukraine. I.:!

Eu ropean and Asia n Io xhu ntc rs ha ve
show n eagl."mcss 10 come to ARDF events

in the USA. but they pre fer 10 trave l d uri ng
thei r vaca tion months o f July and August.
That wo uld ha ve been too la ic to ho ld the
USA Championships thi s year beca use of
the need for early selection of Team USA to
the ARDF World Championships in Sep­
tembe r. So we didn't expect lllallYEuropean
v is ilors in Pine Mountain . Th re e from

Coruill ued 011 puye 5 6

Medals and mouse pads

Photo R. KD5RNL brougtit several A lta i 80m AR[)F sets, made i ll Russia . (KOO V photo)
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in Pine Mountain . The loc als prefer 10 live

high o ff the hog . so to spea k, if the names
o f three of the most po pular re staurants are
any clue : Three Lil' Pigs. Moore's Whis­
tf ing Pig Cafe. and the Ho g Wild Bar-B -Q.
Lodging choices range from camping and
cabins in the woods to beautifu l c ha lets that
are pan-time homes for some we ll-known

celebri ties.
Last month' s " Homi ng In" introduced the

fo lks in the Georgia Orientee ring C lub that
o rganized and ho sted the Seco nd USA
ARDF Champion....hips near Pine Mountain.
April 19- 21. 2002. Hams came from 14
states 10 rest their o n-foot rad io direction
fi nding (RDF) skill s. Check that article In
sec ho w the com petition was staged, ho w

the competitors were di vidcd into age/gender
ca tego rie s, and who gOI the gold medals.
This month, I ha ve more o n the co urses and
the co mpeti tors, plus ne ws of next year 's

championships.

Pine Mountain. a community o f about a
thousand souls. is an hour's drive south

of Atlanta. When it was chartered in 1882
as a railroad stop. the founders named it
Chipley. Then in 1952. Cason Ca llaway
opened his gardens to the public. Slowly
they grew 10 today's l-UXJO-acre resort with
nature trails. butterfly center. birds of prey
show, and much mo re. Four years later. the
city fathers renamed the town Pine Moun­
tain. :\ow it's a magnet for tourists from
around the country who co me for the gar­

dens plus golf, fishing. hiking, biking and
no w - radio-orienteering .

There 's no Mcljonalds or Burger King

Photo A. Sergei Storkov KD5RNL sprinted
through the 1142 J 80m course at j ust over

J5-minufes-pa-[ox pace t o be seCOIUJ

overall. JI/ the distant background is A" riJ
Moell WA60PS. who spotted bib numbers
for the finish line ere", as runners emerged
f rom the woods. (KOOV photo)



•
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Photo D. Gold, silve r; and bronte medals awaited finishers ill the USA-only division. Overall
winners, most ofwhom captu red medals as USA competitors, received individualized mouse
pads. (KOOV photo)

Photo C. Here comes iliroshi "Yon" 1':,.lI tll
JFl RPZJKG6CElI to capture second place
overall in .'1,140 category 011 80 meters .
(K @O V photo )

HRMSRTS
continued/rom page 55

Ukraine sent advance reg istrations, hut they
could 1101 obtain USA visas in time to make

the trip .
Nevertheless. there were several competi­

tor s who could he ca lled "v isitors" because
they were not ci tizens and they weren ' t el i­
gible for membership on ARDF Tcam U SA.
Best performing of them was Sergei Storkov
KD5 RNL, who competed in the most-diffi­
cu ll M21 category, with five required foxes
(Photo A). He found them all in In] minutes
on two me ters to take third overa ll, then the

nex t day he blazed to the finish in under 76
mi nute s. just half a minute behind wi nne r
Gyuri Nagi KF6Y KN.

Serge i, who is originally from Russia, now
works fo r a co mpany in Arkansas and hopes
to have his gree n card soon. Back in his na­
Li vc co untry. he tra ined for about e ight yea rs
unde r Nikolai Semenov, winner of silver and
bronze medals at the World Championships
in 2000. Hams like Sergei ha ve been very
helpful to ARDF development in the USA.
Many competitors go t training tips from him
and he arranged for a supply of Su-mc rcr
ARDF sets (Photo HI.

A not he r award -w i nning vis ito r was
Hi roshi " Yoh" lzu ta Jfl RPZ/KG 6C EH ,
who was second overall in M40 catego ry on
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bo th bands (P hoto C) . He won nation al
ARDF Championships for 1987 and 1993
in his nati ve Japan a nd now resides in
Su nnyva le. Californ ia.

Despite the small numbe r of visito rs,
there were still two complete sets of award'>
at Pine Mountain. US citizens and aliens
with resident status arc potential members
of Team USA. As suc h. they competed for
gold , silver. and bronze medals in the USA·
Only Division. All competitors were e li­
g ible fo r awards in the Overall Division.
Instead of medals, the Overall Division
winners recei ved cleverly designed mouse
pads (Photo D). The pads had eve nt cat­
egory and placing printed on the m, so no
two were al ike.

Climb compli cates courses

Last month, I com pared the cou rses in
Pine M ou ntai n wi th the 200 1 cham pion­
ship co urses in A lbuquerque. That led to
questions about the meaning of the official
descript ions, such as "6.2 kilometers long
with 275 meters of c limb" for the 2-meter
co urse. Pine Mountain co urse-setter Sam
Smith N4MA P is a tong-time oricruccr.
so he use d in tern ation a l standards for
o rienteering courses. They state: "Course
lengths shall he give n as the length of the
stra ight line from the start vi a the con­
trols to the fin ish deviating for, a nd only
fo r. physica lly im passable obst ruct ions
(hig h fe nces. lakes. impassa ble cl iffs ),
prohibited areas, an d marked routes....
The total el im b sha ll be g iven as the cl imb
in me te rs a lo ng t he sho rtest sens ib le
route ."

OK, hu t exactly what is climb? Does that
mean that the courses were all uphill? Not
necessarily. In fact , the fi nish line for the
HOm co urse in A lbuquerque last year was
I H5 meters lower in e leva tion than the stall­
ing line, bu t the offic ial course cl imb was
20 meters . That 's because climb is com­
puted by plo tting the sho rtest ro ute on a
topogra ph ical map, coun ting the number
of ti me s th at an e levation co ntour is
c rossed in the uphi ll d irection, a nd mult i­
p lying by the increme nt of each co ntou r
( us ually 5 m e te rs) . Do wnhill co nto ur
crossi ngs arc ignored.

Everyone knows that it takes much more
effort to run uphill than on le vel terrain .
Howe ver, the relati ve ease of run ning down­
hi ll isn' t nearly as great as the relati ve di f­
ficulty of running uphill, so climb is the only
important measure of altitude change as it
a ffects co urse seve rity. A ccording to
N4M AP, "A rule o f th um b used by the
oricnteers is to multiply the climb by 10 and
add it to the d istance. For example, a 6 km
course with 250m of cli mb might feci more
like 8.5 km. Of co urse the actual route cho­
sen by a compe tito r may have less cl imb
and more distance .That's what orienteering
is all about, making the best rou te cho ice
based on the information that you have ."
N4~lAP's courses were on par with those

of o ther world-class co mpetitions. Fur in­
stance, the 80m course at the 2000 World
Cham pionsh ips in China was 5.5 km with
420 meters climb. Sam's 80m course at Pine
Moun ta in was 5.7 km wit h 165 mete rs
climb.

You will find lots more photos of the Pine
Mountain ARDF action at the "Homing In"



Photo 1': Rob Frey WA6EZV (lefr) and Dick Arnett WH4SUV have been named co-chairs
of the 2003 USA ARDF Championships to be held ncar Cincinnat i. Here they are ill split­
screen at the 80mfillish in Pille Mountain. (K0 0 V photo)

•
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Photo E. Brian DeYoung K4BRI of Ken­
tucky had never atte nded a championship
ARDF crew before Pine Mountain. He
took home a silver medal in the M40 cat­
egory from his first 80m hunt, (K@OV
photo )

Weh site. There is also a link to GAOe's
event site. with even more pictures. articles
by the organizers, and comments from par­
ticipants. For instance, one attendee wrote:
"Radio-oricr ueers are getting serious about
training; competition was tough . While I
was sitting back admiring my med al from
last year, the guys from Albuquerque and
North Caroli na were out running to ge t in
shape for this year 's event. They left me
behind as they raced for the fini sh l ine."

As soon as the 2002 USA Championships
ended . it was lime for final selection of ARDF
Team USA members for the 2002 World
Championships in Slovakia, September 2- 7,J

In age/gender categories such as M40. where
there were more applications than slots avail­
able, fi rst offers went to those who performed

best in the 2001 and 2002 US A Champion­
ships. Some of them agreed (0 run in M2 1

category, making room for others (0 joi n (he
team. As of (his writi ng, there arc 12 on the
roster, including two YLs. Check the "Hom­
ing In" Web site for latest news of Team USA.

A full report on the World Championships will
be in "Homing In" at (he end of this year.

Cincinnati in 2003

Next year, with no World Championshi ps

.-

,

to prepare for, the USAARDF Championships
will be back to a midsummer weekend. Hosts
and organizers will be members of the OH­
KY-IN Amateur Radio Society. Events will

take place from Jul y 30 to August 2, 2003,
ncar Cincinnati, Ohio. Yes, (hat's ahout a vcar

•
away, but this early announcement will help
ARDF enthusiasts from all over the world to
make advance plans.

Event venues arc being mapped. the official
jury is being selec ted, and the regi stration
period will begin soon. T he championships
are open to anyone, at any ARDF skill level.
from any country with an TARU Amateur
Radio society. Even if yo u've ne ver been to a
big formal ARDF event before, you could
come home a winner (Photo E). Mark yo ur

calendar no w.
The OH-KY-IN AR S Co-Cha irs oversee ­

ing the e vents arc Bob Frey WA6EZV of
Cinci nnati and Dick Arnett WB4S UV of
Erlanger, KY (Photo F). Bo th have a wealth
o f experience in the sport. having co mpeted
at the first two USA na tiona l Ch am pion­
ships, the 1999 lARD Reg io n 2 Champion­
ships, and the 2000 World C hampionships .
Other o ffic ials on (he e vent co mm ittee are
Joe Hat termann KT4QI (Awards), C arol

",

\
!'"_ 19...... .."'*......

Hugemober WASYL (Registmtion/Lodging) .
Rick Huh e rmann KI4QJ (StartfFinish), and

Brian DeYoung K4BRI (Transpo rtation) .
Additional SUpPO!t will be provided by the

Cincinnati Ori enteering Group (OCIN).
To simplify logistics for all competitors,

especially the anticipated visitors from Europe
and As ia, g roup housing and local transporta­
tion wiII he availabl e. OH-K Y-IN has arranged

for a block of double-occupancy roo ms at
Havighurst Hall. a co-ed dormitory at Miami
University in Oxford. Ohio. close to fi ve buf­

fet dining halls on the cam pus.
The 2003 USA ARDF Championships

Web sire is already in o peration with more
details about (he e vents . Registration will

soon be available at that site . Get there by
link fro m the "Homing In" site . You can also

subscri be to a group E-mai l list fo r late st
updates on these events.

Try foxoring next time

One reason for the recent growth inARDF
is that it appeals to both health-consciou s hams
and tec hnicall y-minded athlete s. Fans of
classic (no n-radio) ortcnrccr mg are discov­
ering the fun of radio-orientee ring, hut ha ve
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WANT TO LEARN CODE?

SAVE 47%!

Read All About It!
conlinuedfrom page 39

and having seen me stringing wires on
the roof. he wondered if I might have
had something to do with it. Not being
a very good liar, I confessed , and we
patched things up at the cos t of two
beers and a whole can of kitty treats.

I waited for a weekend when Neigh­
bor and his dog were gone, and tried a
ten-foot ground rod, and then a fe w gal­
lons of salt water around the rod. finally,
I buried three 60- foot radials. All to no
avail. Our soil was pure beach sand, and
with the water tahlc 45 feet down there
was no way I was going to get a good
ground connection.

Then I remembered the 160-meter
mobile antenna I had in 1961. If I could
resonate an eight- foot antenna on 160
with a loading coil, I could surely reso­
nate a much longer dipole on 80; it
would just take two loading coils. For a
bonus, I p laced the loading coils each at
12 ft.. 10 in., from the center insulator.
They would isolate the ends of the an­
tenna at high frequencies, giving me a
t'r-mctcr (18 MHz) d ipole.

After some experimenting, the final form
ofthc 80/1 7 meter dipole was as follows:

• RG-59U coax feed to center insulator;
• Run two no. 18 wires, 12 flo 10 in.,

to loadi ng coils .
• Coils consist o f 59 turns of no. 18

enamel wire close-wound on 7/8~in .

diameter form.
• Run two no. 18 wires 26 fee t fro m

coils to end supports. These end
lengths may be bent if necessary. Mine
run 10 fee t to the edge of the roof, then
16 feet down the edge to the eaves .

Of course, yo u can c ustomize the
antenna to your needs: shorte r end
wires, more tu rns on the loading coil.
But very short ends make for poor
efficiency.

don' t expect to easily di sassemble it for
later experimentation !

Nex t time : linearizing a nonlin­
ea r world; parts ava i labi li ty ; and
re fe rences . fa

YOU Can Build This VLF to
HF Loop Receiving Antenna
continuedfrompage 15

Footnotes

I. Moell. Joe, "Homing In:ARDFCham­
pionships Part 1 - Triumph in the Land of
Enchantment," 73Magazine, December 2001 .

2. Moe1l, Joe, "Homing In: ARDFCham­
pionships Part 2 - The World Comes to
Duke City," 73 Maga zine, January 2002.

3. Moell, Joe, "Homing In: USA's Fox-
hunters Take On The World." 73 Magazine,
Apri l 2002 . fa

difficulty getting used 10 course maps with
no controls marked on them, just start and
fi ni sh. To help your local orierucers ease the
transition into radio-O, consider an in-be­
tween sport that has gained popularity in
Europe. especially the Netherlands . It's
called "foxoring," and as the name implies,
it's an amalgam of foxtailing and classic­
O. Competitors get a map pre-marked with
start and fi nish, plus 12 to 16 small circles.
On a normal O-course, the circles would
represent controls to be found and punched, f------- - - -------­
but in foxoring they are areas where very
weak fox transmitters arc on the air.

Because of their low power, these foxes
can all be on the same frequency and oper­
ate continuously. That will he appreciated
by orienteers who haven' t gotten used to the
one minute on, four mi nutes off cycle of
IARU-rules ARDF events. As a competi­
tor, your mission is to use orienteering tech­
niques to get to the circles in the most
efficient order, then use RDF to pinpoint the
transmitters, mark your card and get to the
finish in minimum time.

Dutch hams use very simple 80m foxes.
consisting of little more than a crystal. a
CMOS logic gate IC, and an RF transformer
to match the output to an antenna that's j ust
six feet lon g, or less. They call them
"spoctnik" foxes beca use their beeping sig­
nals are reminiscen t of transmissions from
the first Russian Sputnik satellites. Typi­
cally, the signals can be picked up 100 to
200 yards away on hand-held receivers.

How about making up some low-power
fox transmitters and putting on a foxo ri ng
course at the next event of your local
orienteering club? Just three or four foxes
would he fi ne to start. You might convince
some ortenteers to get into ham radio! For
more details on foxoring, see the Web site
by Alex Buulage. There is a lin k to it at the
"Homing In" site.

Don't forget to include hidden transmitter
hunts at your club's hamfcs ts and other out­
door activities this summer. Make sure there
is plenty of extra RDF equipment so the kids
and grandkids can get in on the fun. Send your
stories and photos of local transmi tter hunts
to me via electronic or postal mail, to the ad­
dress at the beginning of this article.

\ , "d"hl<' " ,, " <1,'" 1,..., , ,10<- \ ~ ~ I '"" " ,,<I Sl 'J.');
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answer for beginners and experts alike.
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provide you with the best trib ander pe rformer
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only stipulations are: 1) all contacts must be
from a single OTH. 2) all contacts must be
made during a single year's a s o party.
Donations towards the continued operation of
this activity are always welcome and may be
sent along with hard copy entries to the primary
sponsor. See you in the pileups. Page
WA3EOP.

AUG 17, 18, 19

Continued on page 61
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NEW JERSEY QSO PARTY The Englewood
Amateur Radio Association , Inc. invites all
amateurs the world over to take part in the 43rd
Annual New Jersey OSO Party. Rules: (1) The
time of the contest is Irom 2000 UTC Saturday.
August 17th to 0700 UTC SundayAugust 18th,
and from 1300 UTC Sunday August 18th to
0200 UTC MondayAugust 19th. (2) Phone and
CW are considered the same contest. Astaten
may be contactedonce oneach band - phone
and CW are considered separate bands - CW
contacts may not be made in phone band
segments. New Jersey stations may work
other New Jersey stations. (3) General call is
'CO New Jersey" or -CO NJ", New Jersey
stations are requested to identify themselves
by signing "De NJ- on CW and "New Jersey
calling" on phone. Suggested frequencies are
181 0, 3535, 3950, 7035, 7235. 14035, 14285,
21100, 21355, 281 00, 28400, 50-50.5, and
144-1 46. Suggest phone activity on the even
hours; 15/1 0 meters on the odd hours (1500
10 2100 UTe); 160 meters at 0500 UTC. (4)
Exchange consists of a s o number and OTH
state/province or country. New Jersey stations
will send county for their OTH. (5) Scoring: Out­
of-state stations multiply number of complete
contacts with NJ stations times 3 points per
OSO times the numberof NewJersey counties
worked (maximum of 21). NewJersey stations
multiply the number of completecontacts times
3 points per OSO limes the multiplier. The
multiplier is the sum 01 the number of states
(other than NJ), Canadian provinces, and NJ
counties worked. Maximum is 49 + 13+21=83.
(6) Certificates will be awarded to the lirst place
station in each New Jersey county, state ,
province, and country. In addition, a second
place certificate will be awarded when four or
more logs are received. A total of two plaques
have been donated by the ARRl Section
Managers for NNJ and SNJ to the highest
SCOring single operator stalion residing in each
of their sections. (7) l ogs must also show the
UTC date and time. OSO exchange. band, and
emission , and be received not later than
September 14, 2002. The first contact lor each
cla imed murnpner must be indicated and
numbered and a check list of contacts and
multipliers should be included. Mulli-operator
stations should be noted and calls of
perttcrcannq operato rs l is ted. l ogs and
comments should be sent to : Englewood
Amateur Radio Association, Inc., P.O. Box 528.
Englewood NJ 07631-0528. A #10 size SASE

CRLCNO RR EV EN TS
conunuedfrom page 4 3

station.3 points for a CW a s o . 1 point all other
asos. Remember, only the highest single
poin t val ue may be applied per OSO .
Multipliers: For stations outside MDC: 1 per
MO co unty + DC + Baltim ore City (25
possible). For MDC Stations Only: The basic
25 above + each of the other 49 US states +
each OX country. Note: An optional scoring!
summary sheet that makes scoring easy is
available for an SASE. This is available from
Antietam Radio Association and at the Web
site. Certificates are awarded to all stations
with 50 or more OSO points in their entry.
Please visit the Marytand-DC OSO Party Web
site at (www.w3cwc .org], Send logs and
scoring summary with an SASE by September
20th to the contest primary sponsor, Antietam
Radio Association, P.O, Box 52, Hagerstown
MD 21741-0052. Logs can also be E-mailed
in plain text format to Iwa3eop@ arrl,netj, A
Special Award - The Worked All Maryland
MultipliersAward-has yet to be daimed. last
year W3l RC almost did it wittl24 of 25 worked.
WA3HAE accomplished that lhe year before!
Who will be the first person to do this? The

D oes i t w ork '! You bet ! I've worke d

Californi a on 80 w ith five w atts. Typi­
cally, if I give a 100 W station wi th a

full-si ze d ipo le 60 feet up a 589, I'll

get back a 579 with my 100 w att s; and

my antenna i s 78 feet long and tw o

feet o ff the roof. Am I happy ? Well ,

y es. B ut recently I' ve developed a yen

to work 160 mctcrs ... Ell

transistor s, p ut a polarized " cap" in re­

versed, and all the o ther "duhhh" fac­

tors o f bu i ldi ng . Your com ment j ust

m ay k eep m e from making a m i stake,

but I doubt it !

Wouldn 't it be g reat to sec y our

name in print i n an i nternational m aga­

zi ne? Bel ieve m e, it really is a boost to

your ego to have an article make i t to

publication. The ed i tors at 73 w i ll he
---- --- - --- - - - - -j g lad to send y ou their " how to" piece

on submi tt i ng an article f or consider­

ation. I f (big word with lots of meaning )

they select your work for publ icati on

and m ake y ou a m onetary o f fe r for it.

DON' T QlJIT YO UR DAY JO B!
Thi s is a "hobby venture: ' and the

d ollar amount received i s pleasant

enough. but not enough to put your

k ids through college.

So . w h i le y ou ' re si tt i ng there g loat­

i ng o ver that latest venture, turn your

com puter on and try wri t ing a piece
telli ng m e how much you accom­
pli shed . I wi ll never kno w about your

accomplishment u nless you tell m e,

and y ou won ' t k now i f you can w ri te

an article i f you haven't tried .

Who knows, you may have one more

talent hidden away that even you aren't

aware of! And 73 pay s cash ! Ell

The Hamlest from Hell
ron linuedJrom page 40

sure where his g randmother Ii ved. but

that she was in a w hi te house on a

street that starts w ith the letter "B", We

searched for two hours , drivi ng around

on expensive g asoline that I was pay­

i ng for, at 6 miles per gallon! Fred

called home on h is cell phone and

asked mem bers o f his family i f they

knew w'here Grandm a l i ved or w hat

her telephone number was. They d idn't

seem to know w hat he was talki ng

about. It was as i f G randm a were not

real. I was so ti red that I wasn ' t sure i f

I were rea l. A nd we sti ll had al m ost

three hours of driving ahead o f us,

It was l ik e a bad, expensive d ream.

We never did locate his elusi ve grand­

mother. Fina lly he gave up and we

drove hom e. W hat an experience. f---- --- - - - - - --- ----i
I had been warned that Fred would

d ri ve m e crazy . I f Fred reads th is ar­

t icle, I know that he wi ll recognize

himself, so all I can say is, " Fre d, I am

pleased to have y ou as a friend, hut

y ou sure can dri ve peop le crazy, So

nex t time we go to a ham fe st. let u s

each dri ve our own car and I'll m eet

vou there . A nd one more thing : After-
m y experience o f us bei ng together for

only one day, I would l ike to suggest

that you thank y our poor w ife for pu t­

t i ng up wi th you. Buy her some pretty
flowers ." Ell

The Write Stuff
corumued from page 4 J

it. Just tell m e ho w the project really

went.

D on 't forget to te ll m e about y our

mistakes. too ! Honestlv, I' ve been-
k now n to " let the sm oke" out of a few
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Jim Gray II
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Coronal Holes

The "summer doldrums" arcn 'r quite over, but a seasonal improvement in conditions should
become apparent tourard the end of August. The range between the Maxim um Usable Frequency
(MUF) an d Lowest Usable Freq uency (LUF) will b egin to expand as au tumn approaches.
p rovidi ng longer and m ore frequen t open ings on mor e bands.
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and more frequent geomagnetic disturbances.
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much degraded HF communications. w hen the di stortions are small
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Table J. Band, time. country chart. Plain numerals indicate
bands ·I..:hich should be workable on Fair to Good (F-G) and

11 F-P 12 F 13F 14 f ·P 15 F 16 G 17 VG Good (G) days. Numbers in parentheses indicate bands usn-
ally workable on Good (G) days on/yo Dual numbers indicate

18 FoG 19 F-P 20 F·P 21 F-P 22 F-G 23 G 24 G that the intervening bands should also be usable, When one

25 VG 26 F-G 27 FoG 28 F 2. F 30P 31 F-P
number appears in parentheses. that end of the range will
probably be open on GOOl/ (G) days only.
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every 27 days with the sun's rotation. caus­
ing recurring problems for DXers. On the
othe r hand , their e ffects are somewhat more
predictable than other solar phe nomena.
Coronal holes have also been observed 10
occur more frequ ently after the peak of a
sunspot cycle (where we are now) and a lso
seem to ind icate the intens ity o f the ne xt
cycle. If we sec lots o f coronal holes over
the next several years it is a good bet that
Cycle 24 will be a doozy !

Fo r those interested in looking at x-ray
spectru m pho tog raphs and learning more
about coro nal holes, go to the Yukoh X-Ray
Obse r va to ry Web s ite a t (http ://s o la r.
physics.momana .edu/ YPO P]. Until ne xt
time, 73 ~

Band-by-band summary

10 and 12 meters

Signals will be weak d ue to daytime ab­
sorption, but some openings can still be
found. especially from the southeast through
southwest. Peaks will occur in the mo rning
o r late afternoon, with e venings remaining
weak hut open until 9 o r 10 p.m . Skip sho uld
fa ll between LO()() and 2.000 miles.

15 and 17 meters

OX sho uld be slig htly impro ved over last
month with stronger signa ls heard early in
the morn ing o r late in the afternoon. These
hand s should hold up we ll into the evening ,
especi ally later in the month. Skip sho uld
extend o ut to 2,300 miles.

20 meters

Expect strong signals in the morning. late
afternoon. and evening hours . So me days
the band should hold up past mid night. e s­
pecia lly west o r northwest o f yo ur locati on.
Short-skip can vary between 500 and 200
miles during the day and from 1,000 to
2.300 miles at night.

30 and 40 meters

Atmosphe ri c noi se will con tin ue to
plague these bands, but some improve me nt
sho uld be seen late in the month. Try the
gray-line techniq ue for yo ur best c hance at
very long d istances . Skip can very between
500 to 2.000 miles at night and about 750

miles d uring the day.

80 and 160 meters

High static will m ask signals o n these
bands most o f the time , hut late Augu st may
provide some relief for this si tua tio n. Peaks

will occur around m id night and in the hour
or so befo re sunrise. Short-ski p will be
betw een 1.000 a nd 2.000 mile s . Ell

CRLCNORR EUENTS
conunuea from page 43

s hould be included for results. (8) Stat ions
planning active participation in NewJerse ya re
requested to a dvise EAAA by August 1st of
your intentions so that we may pla n for full
coverage from a ll countie s . Portable a nd
mobile ope ra tion is e ncouraged . m.

RBOUE & BUONO
continued jrom page 46

amateur-related projects. My thanks go to
Kerry N6IZW, who worked out the convcr­
ston on this ampli fier and so many othe r
things too numero us to mention.

If you have any q uest ions, drop me an E­
m ail 10 (WB6IGP@ ha m-radio.coml . For
general Information on this and other related
1296 MHz conversio n projec t items. and
amateur mi crowave radio in general , look
o n the San Bernardino Micro wave Society
web page at (hllp:llwww.ham-radio .com/

sbms/sdl] . Look under technical pape rs
from the San Diego M icrowave Group.This
Web page has a lot o f information. not j ust
o n 1296 MHz. bu t o n al l freq uencies of o p­
eratio n up to 24 GHz and beyo nd . A great
Wcb site to visit!

For those who arc interested in obtaining
a 5 wan amplifi e r module and PC board fo r
con version to 1296 MHz. I will make them
available wi th a set o f four chip capaci tors
for $25 postpaid. US destinations (Calif.
residents o n ly, add sales la x). Fa

THE DIGITRL PORT
continued j rom page 54

RTIY macro buuons appe ar in that mode.
You really do not have to revert to knobs

o n the rig j ust to esca pe . There is a defaul t
BPSK macro incl uded with Zakanaka that

will bring you back to where the ne w PSK

mac ros are visib le.
It will beco me obvious that yo u will nee d

to at least wri te copies o f the fi lter mac ros
in the set o f RTTY macro buttons . Other­

wise, it is clumsy to switch back and forth .

An easy chore

It may ha ve taken yo u a bit o f time to gCl

the first se t o f macros se t up and working,

but I fo und it is very q uick and easy to copy
the contents o f a macro from one macro 10

anothe r using the copy (Cut-C) and paste
(Ctrl+V) co mmands in Windo ws. Have to
hig h light the te xt first, hut o nce you gel
the ha ng of it. mo ving those hurd- to-write
seque nces is a snap.

So pick your favorite spot in the RTIY
macros and go for it. By the way, that is
ho ..... I brought the contents of the macros
into the article, and it is the method I use.
whenever possib le, to insert Web site ad­
dresses into my browser. Makes the work
much less intimidating.

For those who arc not famil iar. Zakanaka
and Logger are freeware programs. They arc
free for the do wnload. A 101 of work ha s
gone into their development.

The upcoming surprise is there is a ne w
version of Logger on the way. I have no idea

of a re lease date . It co uld he many month s
do wn (he road. I am sure it will be much
im pro ved o ver what I consider a very fine
product no w. So we will just ha....e to wai t
and see w hat is hiding in the wi ngs.

A mighty piece of software has
reawakened

lmcnuoncd a whiIe back that it appeared
the XPWin program from XPWare was no
longer uva ilable.I got word in the last month
there is a new Web site at [www.gfas we rks .

com/xpwarel] .
I went there and sure enoug h. the soft­

ware is ali ve and kicking and I was able to
download and install an updat e that look s
lik e a user f r ie nd ly pack age . T hi s is
shareware to contro l the PK 232 in my case,
and there are versions avai lable for other

po pular TNCs . G lad (0 see it is back .

Limiting Web ads

If you are like me , yo u get ann oyed with
some o f the po p-up ad s 0 11 the Internet.
There are several in my case. One was some
sort of surveillance came ra. ano ther was a
phone compa ny to beat a ll rates and then
there was a life insurance ad. just to na me a
few. Yo u notice I sa id "was: '

Got rid o f them. There is piece of soft­
ware at lhttp://www.analop.com/contentsl
dow nload/n etwork/pow.ht m] that simply
pu ts all that baloney be hind yo u. It is ca lled
" POW ' and a li I did was do wnload the pro­

gram. install it and that was the end of those
pesky little ads. hopefully. forever.

Shack repairs and updates

A few weeks ago. I had a project force
itself on me. My antenna had stood its last
wind . I was gett ing so much noise in the
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Conrirtued on page 64

Conspir acies

Conspiracy buffs (alk/a crackpots. nuts,
fans) arc having a hall with the WTC
mess. I' m building up quite a fi le and
would appreciate more candidates. Well.
there 's obviously some fishy things go­
ing on which arc feeding the frenzy
Like the strong suspic ion thai the fourth
plane. which crashed in Pennsylvania.
was shot down by the Air Force instead of
being crashed 0\1 the passengers flului ne. e ~ e
with the terrorists.

Like the reason the Russians attacked
Afghanistan was so that they could lay a
I.OOO-mile pipeline from the Caspian
Sea. where there are said to he some $6
trillion in oil and ga, reserves (larger
than under Saudi Arabia). to the Arabian
Sea. Like the US. wanting 10 own that
pipeline, supporting Bin Laden and the
Taliban in their fight against the Rus­
sians wi th billions of dollars of arms.
Li ke as late as 199H the U.S. paying the
salary of every Tulibun official in Af­
ghanistan. Like Unocal. the giant Ameri­
can oi l conglomerate spending over a
billion dollars on geological surveys
(with Talihan support) for the pipeline.
Like all of the leading Taliban offic ials
visiting Texa.... in 1998 to negotiate with
Unocal .

Like in 1999 when the Taliban threw
Unocal out of Afghanistan and awarded
the pipe line project to a company in Ar­
gentina. Li ke John Maresca. Unocal vr,
testify ing to Congress that there would
be no pipel ine until the Tali ban was gone
so a more friend ly government could be
established. Like the Taliban suddenly

Education

By setting up radio and TV stations.
we can help trigger a whole new era in
education in Muslim and other developing
countries. Remember. there are very few
well educated poor people and very few

the Information from the used-ro-be-pub­
lished Chan .

So th is is the address: [http://kb7no.
homc.an.netq . Short and 10 the point. Easy
10 type in the fi rst time. then store it for later

in the browser. It works. I just went there
and clicked a link and downloaded a piece
of software I had forgotten to install in this
computer.

That is the news from here for this
month . I appreciate the E- mails you folk s
send. I try 10 answer wha tever questi ons
you may have. So gi ve me a sho ut at
IKB7NO@ worldnct.att.net] . 73 for now.
Jack KB 7l'O. m

NCUCR SRY O/C

continuedJrom page 8

So let's get reams into the Middle
Eastern and Asian countries that need
economic development and light the
flame.

Products'! Take a look at what I'm
wearing these days. My shoes COTTl e

from China. my socks from Bangladesh.
my pants from United Arab Emirates,
my jacket from Guatemala. and my shirt
from Mongolia. No, I' m not exaggerat­
ing - Mongolia! Just take a good look
at your clothing label s.

Using modem technology (Jim
Pauerson's parented rOOI feeders), we
can help the Arab counmes make their
deserts bloom. producing some of the
best-tasting and healthiest food in the
world. whi le using a minimum of water.
How'd you like to he able to buy a five­
pound tomato thai tastes like you grew it
in your own hot house and picked it fu lly
ripe'!

Like America. more and more dcvcl­
oped cou ntries are movi ng their low-pay
jobs to developing countries. Here in
America, the prospects for unskilled. un­
educated workers is bleak. Not even the
strongest unions can protect low-skilled
j obs from moving out of the country.
Shippi ng and communications arc just too
cheap in these days of container ships and
satellites. Sure. we still have old fans like
Senator Hollings trying to get Congress to
set up trade barriers to protect southern
clothing makers. thus helping keep his
constituents making low wages instead
of gelling into higher-wage businesses.

poorly educated wealthy people. Educa­
lion is the key. and thai key can unlock
the minds of billions of people. freeing
them from poverty, ignorance. and op­
pression . Low cost. high qua lity educa­
tion delivered by radio. TV. and DVDs.
No. I' m certainly not talking about
teach ing the pitifu l crap our public
school system and colleges arc fo isting
on our kids. We need to close down that
whole govcmment-conuollcd nightmare.

One of the basic reasons we 're so
hated by Third World people is our obvi­
ous ability to outperform them. So. let's
give them a way to stan catching up. We
have everything to gain. and linlc to
lose. Sure, it's going to take a year or

1-- - ----- - - - - --- - .., two to get this all going. out it' ll eventu-
ally defuse the hate and blow away our
worry ubout terrorism or being nuked or
anthraxed by Saddam .

You know. if we start teaching the
world 's kids to speak English when they
are IWOyears old. they' ll lake to it and we
won't have to translate our educational
stuff into 200 languages.

Where's The Chart?

For the lasl fi ve years 73 has been kind
enough 10 publish my listing of software and
Internet Web sites where software and e the r
info rmation could be found and down­
loaded. This becomes a momentous task to
keep such a thing in order. Lust winter, Boh
WA2HNG ve ry ki ndly placed The Chart on
his in formative ham radio site at (http://
www.qsl.lIct/wa:!hnglham_radio.htm).

Thai has been a real help to a 101of hams
because ir is so easy 10 go to Bob's Web site
and click 011 an t.:RL and nOI have to type
in the address. I received a nu mber of fa­
vorablc com ments along those lines and said
10 myself. "Thai is a good idea. I should
hnve done thut long ugo." But it stopped

there until recent ly.
73 was beginning to hog down with all

Ihe changes I kept sending them. so we
agreed it was time 10 gel o ffici a l and
estabt lsh a site and pUI as much useful
ham info on it as I could and include
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receiver it was nearly impossible to copy
an>'one. I pulled it down and had th ree bro­
ken traps. Dill some repairs and do not have
it back up at this writing . The wind has 10

I:le calm for Ih;lt operation.
However. I had the «ltovc r in such a place

the antenna WHS silting on the ground di­
rccted struiglu up. This made :111 antenna
effect ively consisting of a trap dipole eight
feel off the ground broadside to ward Eu­
rope. I plugged it in and. n or only is the noise
10 a mi nimu m. but the first few stations
heard were frum Europe!

What is good is I was without any way to
display a signal trace so I could observe the
fi lteri ng described in this artic le until the
repair. Plus it made the sc rccnshot possible.

Speaking of maki ng things possible, this
newcompu ter hasonly one 9-pi n serial port .
Several US B pons. hUI they seem 10 thin k
nothing hooks up 10 those old-ti mey pons.
Well. I decided I needed at least IwOmore.
so I found a hoard and got it here.

Another minor learning expe rience . I
spent a lillie time reading the documenta­
ti on for the hoard. II looks to be an exce l­
lent bit of c irc ui try. hut the suppli ed
literature is in two sections. The fi rst is a
litt le booklet that leaves something to be
desired in the translation.The second is SC\ '­

e ra! pages incl uding a Iiile. "How to under­
stand the documentati on ." Just abo ut
enough material to get (he full meaning of
"Rolling on the Floor Laughing: " I think I
understand. made some notes and under­
lined several important seemi ng phrases .
Will know all about these things by next
month.



, \lollndoI:Ale: After rcading Rene's 1996 100 r..ditorial E."-..a,'s: $5 (#72)
r book, NASA Mooned ....nwru:a. I read 1'J'J7 1S7 FA:l itor ial Essays: SS (#74)

everything I could find on our Moon 1998 192 Edncrtat Essal's: $ 10 (#75)
landings . I watched the NASA videos. 1'J'J9 165 Ed itor ial Es.\ll"s : S8 (#76)

- looked carefully al the poolo.., read the 2000 101 Ed itor ial rASa, S: S:'i (#77)
astronaut's biographies, and ta jked 2001 I<U Ed ilor ial FX\ll\'S: S5 (#78)

- with so me readers who worked for Sih 'er Wi~: Wilh two 5-in. pieces of
f :'\ASA. This hook cites 45 good rca- heal)' pure silver wire s mree 9V batter-

sons I believe the whole Apollo pro- ics you can make a thousand dollars
gram had to have been faked. $5 (1132) worth of silvercolloid. whardo you do
1\'0. rill IlUI: a nut case. with it? It does what the antibiotics do.
Chw.ical ~ Iusk Guide: A li,1 of 100 but germs can't adapt 10 il. Use it 10-, CDs which will provide you with an gel rid of gen us on food, for skin fun-, outstanding collection of the finest gus. watts, and e' en to drink, Read
cla~sica l music ever ..... nnen This is some books on the uses of silver col-
whal you need 10 help you reduce loid ifs like magic. 515 (#80)
stres s. C I.usica l music also rai ses Colloid Reprint. AprilfJ7 articl.:ooa sil-
youngsters' I~. helps plants grow \ercol1oid maker. hi<aory,ard how 10 IN:

I f3'>ter, and will make )'00 healthier. Just the s cff 55 (#98).
wait'Il )00 hearsoll~ofGoa~:m"'s fahJ- Colloid~ Th'ee 9V balkr) clips. 2
Ious rIllNc! S5 (1iI33) a1igan-clips & iJNructicn>. S5 (tt99)
The Kadar Co\erup: Is police radar sm'er Colloid Kit: S25 (#8t}-98-99)

I dangerous? Ross Adc)' K6UI, a world f ourSmaI BooIJt1.., ClJIllbilll"ll: DoIIl'S-

f
authority. confi rms the dangers of ra- ing: .....hyand 00..... ilweds;Sup.'fOrganic

I
dio and magnelic field'>. including our Food: a trillion dollar new industry;
HTs and cell phoot'1i . S3 to ·l) Schools in:!01O: anoIher 5 billion Udls-
Th ree GaUo Talk.,: A prize-..... inning II)'; Antbr.l.x.. a simpl.: cure. 53 (/1186 )
teacher explains what's wrong with SlUt! I d idn 't ... rile, but )"ou nm!:- American schools and whyour kid'> are SASA Mooned America : Rene
TlOI: bt:ing educaled. Why are Swedi ~h

makes an air-lighl case thai :-.lASA
)·oungsTc:rs. who ~Ian schoolat 7 )'l;:ars

faked Ihe ~loon landings. This book
of age, Iea\'ing our kids in Ihe dusl?

will cOOl'ince ewn )'ou. 530 (/1190)
Our kids are inlenliona lly be ing

Lasl Skeplic of Science : T hi§ is- dumhi:d down b)' our .'\Choul s),slem
- - lhe lea,t eft«t iL e and mosl cxpcn-

Rene's book whe re he deb unks a

siw in lhe world. 55 (#-'5) bunch of accepled scienlific bdiefs -

A1.parlamc: a.k.a f\'utra5w eet, Ihe such as the iL-e ages. the Earth b..'inga rnag-

stuff in dic: t drinks, "'IC" can cause all nt.:1, the Moon cau, ing the!ilk s. ele.530

I kinds of seriou.. health pro blems.~lul ·
(#91)

tiple sclerosis, for one. Read all aboul I):lrk :\Ioon : 568 pages of carefully

it. [W'o pmnphlcl, fur a buck. (#38) re,,,,a rched proof that the Apollo Moon,

SI .\ I ill ion Sules Vidl'O: Th", secret of landings weI'\': a hoax- a capping blo......

how yo u ca n g",ncrate an ext ra mil- for Rem~'s skeplics. S25 (#92)

Iion dollars insaIL'S justhyu,ing PR,This Dark fl. loon Vidl'O: 222·ntinule eXJll~, will be one of the h",st i nw~ t tllents you nailing NASA with (heir own photos,
, or yourbusill','Ss will CVl'r make.$40(#,U) If you've walch",d the NASA fi llns of

- Rep rints IIf My Editor ials from 7.1. the aSlronauts walking on the Moon
Very few Things in this world an: a, we've and wo ndered at Iheir we ird gate.

lK.""n !aught and a, they appear. As an Waif ll you see il s{ll;'edcd up. It looks
konocla..t IbklW Ihe whhtleon the scarm exaclly like they' re running on F.anh!

, anlUnd U', such as the health care. our They caleh NASA in dozens of give
SChtK11.,)'StCIlT, tlUr1l1Ol1l;')', the ,hug war, a aways that Ihe pholos and fi lm, had 10

college l'thlC3tion, !>Up. the fnod gianl<;. hal'e been faked. Wilh our gov' l it
(MJr unhealthy fo..d. nUllritieS. EMFs, seem, 10 be jusl one cm'er-up after an-
l\'ulJaS.....t:t.... dC. olh",r. S40 (#93)

il::'adi6 '8~
8",: 416, Haneock :'\ll OJ.U9

:'lOamI' Call

AddJ'"h,",
Ci l)'-SIMle- Zip

I u ... 1Ilt IOUmbo:n ... lilt bra:kol. or oopy I'll" ..t mort lilt boob yQOl _-..... A.J.l $3 """ pc' 10UI .."..

;. VS \~pn.lIlIy 1IW1~ St> C.. 110Iomp.

Order Imal: USS """'" Ifor CC orden,

\IClVo-a e """-W'\l.. w.....'a)'oegreen.c...m · phone orders: 603-588-0107 · fax: 603-588-3205 ·
w2m.d@aol.colll
pres! Put me down for a )'ear of 73 for only S25 (a steal). Canada U5532.
Foreign USS44 by sea .
AtIo9r 4 -«l. fordeb'...., f""""P' ,......... mo.p ... try 10 Jfl .....c orden "'1pllOd in a day .:. t_
Y_ MII&II addtaac

aboard a submarine like? How abou
she Amel ia Earhart inside story? I
you 're near Mobile, please visit the
Drum. $5 (#10)
Travel Dia ries: You can trave l arnaz
ingly inexpensively - once you know
IIr ropes.Enjoy Shenyand mybudget vis
its 10 Europe, Russia. and a hunch 0
other interesting places. How about a
first class flight to 'Iunich. a rented
Audi. driving 10 vrsu Vienna. Krakow
in Poland (and lhe famous salt mines)
Prague. back 10 Munich. and IhI;' firs
diM flight home for IWO. all for un.r
51.000. )"e s, when )'OU kno....· how you
ca n travel inexpensively. and still sla)
in firsl class holds. S5 (#11 )
73 Writer's Guide: It's easy. fun. can
pad your mume_and impress The heI
out of your friends. Yes. of course we
pay' for your articles! SO(#78)
Wa, ne·sCa riblJe-.m Adwntu res : \ 1)
super budget travel stories - .... he-re
vi..it the hams and scuba dill' ~I 0
me islands o f the Caribbean. You'l
10\·1' lhe special Liar fare which let me
visu II countries in 21 days, diving
all bulone of the islands. Guadeloupe
where lhe hams kept rTIl;' 100 busy wilh
parties. 55 (11'12,
Cold r u, ion Ov'erv iew: This is both
a brief history of cold fusion_which 1
predid will oc one of the largesl in
dustries in Ihe world in the 2 1st c",n
lUry. plus a simpit;' l;:x planation of how
and why il works. This nt:w field is
going 10 gent:r:tle a whole n",w bunch
uf bill ionaires. just as the pcrsona
cOlllplller induslry did, $5 (#20,
Improv'ing Slate Government: H", re
are 24 ways thai , laic government, can
cut expcnses enonnou,ly, whil", pro­
viding far better service. I explain how
any govenllnent bureau or depan men
can he gotten to clII it's expen,es by a
least 50% in three years and do it co
opcratiwly and enthusiasticall)'. Tex­
plain how, by applying a ne...... technol"
og)', lhe STate can make it possihle 10
provide all needed services withou
having 10 le\'y allY tnI', at all! Read
Ihe I>ook, run for your legislature, and
let's get bu.~y making this co untry wort.
like its foundeT1> wamed il 10 . Don' t
lea\'( Ihis for "someooe el~" (0 do. S5
(IIHO)

~Iankind'~ Ellinction Predictions: If
anyone of lhe expens who ha\'( ..... ril­
len books predicting a soon-to-come
calaslrophe which will "inuall)' wipe
most of u.. OUI are riJ! hl. we're in
lrOuhle. In thi.. book 1 explain abou
Ihe nrious disasler scenarios . like
:'\oslradamus, who says the pole, wil
"OIIII .Jti ft (as the)' haw !<\eraI times in
the ra,n. wiping out fJ7% of rn;riioo.
Oka)', so he's load- a bTg suing of past
1ud.1' gue"<;eS" The wor;l pan of lhese
prediclions is the accurac)' record of
Wille of the e xpens. Will il bt: a pole
..hifl. a new icc age. a massive !>Olar
flare. a corn"" or b teroid. a biOlerrori~

attack? I'm geRing ready. how abouT
you? 55 (IBI)

......~

Here are some of m)' h....k.. which
can chanl!:e yo ur life (if )00'11 lei
'em j. If the idea (If heinl!: health)'.
... ealthy and ",i'>t' Int ere-t..)OU. ..tert
wadinJ:. 'ies, )OUcan be all thelt. hUI
onl)' ",hen ) OU kno... Ih ........cr ... t ..
... hich I've '-penl a lifetime uncl" er­
inf:_

Th e Secret Guid... 10 Hea lth ' Yes.
therereally is a secret lo regaining your
bealrh and adding JO 10 60 )ears of
health) tiling IO)'OUJ" life.Tbe an.."'l'I" is
simple. but it means making sorne se­
rious hfesrytechanges. Will)ou be ski­
ing the sjopes of Aspen with me when
you're 90 or doddering around a nurs­
ing~?(Xpu..hingupdai'>ies ?:-.lo. l'm

IlOI selling any health products, bUI I
can help you cure yourself of cancer,
heart trouble. or any orber utne,s. Gel
th is new, 2001 upanded edi lio n
(l56p). 51O(1i05)
The Sec~1 Guide 10 \\'eellth: Ju..1as.
with health, you' lI find that you have
been brainwa..hed by "Ihesystem" into
a pallem of life lhat will kt.'Cp you from
ever making much mnney allll having
the freedom to travel and do whal you
want I explain how anyune can get a
dream job with no college. nu reSUffi( .
and even wiThout any experience, I
explain how you can get ,mlleont.: til
happily pay )'OU to learn .....'hat you nel'tl
to know to slart your own bu,ine" . 55
(#03)

The Secre t G uide tn \ \:bdolll: This
is a revi .:w of aroulHl a hundred hlKlks
that will boggle your mind and help
)'ou change your li fe. No, I don't sell
these books. 'They'1'\': OIT a wide mnge of
subjects and ...... ill help 10 make you a
wry inkTt:Sting (lL'fSOrI. Waif]] you M,-e

wille of Ihe gems )'OU' ve missed read­
ing.You' 11ha\'epl....ltyoffa'ol.inalingstutT
to lalk about on lh", air, $5 (1i02)
The mood Purifier Ihmd h..ok : This
e~plains how to build or buy ($155) a
little eleClrical gad~"'t thai can help
c~n your bklOd ofany \'irus, mkrohe,
parasile, fungus or yeast. The process
was dis<:overed by sci",ntis!S al the
Alber! Einslein Co llege of Medicine.
quickly' paTenlffl, and hl1'JJtxl~.It'seur·

ing AIDS. hq:la!itis C. and a bunch of
olher ~rious illneo;~s . h 's working
miracles ~ $ 10 (1i01 )
Plan l (;ruwtb Stimulalor: Thi.. has
the~me circuit as lhe abme, all ready
10 use. P1htpaid: 51 55 (ItPGS).
\ 1)" WWI! Suhmarint: Ad 'enlum;;:
Yes. I s~nt from 1943-1~5 on a ..ub­
marine. righl in the middle of the war
with Japan. We abJ1O>l go! sua. !\e\o-eral
times. and tv.'ice I was in the righl place
al Ihe righl lime 10 sa \'C Ihe boal ,
Whal"s il really like 10 be depth
charged? And whal"s the daily lik

73 Amateur Radio Today · August 2002 63



Barter 'n' Buy _

Tum your old ham and computer gear ln to cash now. Sure , you can wa il lor a hamfesl to try and dump it. but you know you'll get a far more
realistic price jf you have it oul where 100,000 active ham potential buyers can see it, rather than the lew hundred local hams who come by
a flea market table . Check your attic, garage , ce llar 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 10 use it again, so why leave it fo r your widow 10 throw out? That stuff isn't getting any younger!
The 73 Flea Market, Barter 'n' Buy, costs you peanuts (almost) - comes to 35 cents a word lor individual (norconmercarrj ads and $1.00
a word lor commercial ads. Don't plan on tel ling a long story. Use abbrevia tions , cram it in . But be honest. There are plenty of hams who lov e
to fix things. so if it doesn't work, say so .
Make your list, count the words, including your ca ll , address and phone number. Include a check or your credit ca rd number and expiration.
If YOU're placing a commercia l ad, include an add itional phone number, separate from your ad .
This is a monthly magazine , not a dai ly newspaper, so figure a couple months be fore the action starts; then be prepared . If you get too many
calls , you priced it low. If you don't get many calls, too high.
So get busy. Blow the dust off, check everything out, make sure it st ill works righ t and maybe you can help make a ham newcomer or retired
old timer happy wi th that rig YOU're not using now. Or you might get busy on your compute r and put together a list o f small gear/pa rts to send
to those interested?

Send .lour ads and paymen t to: 73 Magazine. Bart er ' II ' Huy, 70 Hancoc k Rd. Pcterborough Nl! 03~58 and Ret set for the
phone calls, The deadline fo r the October 2002 classified ad section is August HI, 2{X)2.

220 MHz Award; see W9CYT on WWW.OBZ..
COM for information. BNB645

KseX HAM GALLERY [hllp:lfhamgallery.com).
BNB620

TELEGRAPH COLLECTOR'S PRICE GUIDE:
250 pictures/prices. 512 postpa id. ARTIFAX
BOOKS, Box 88, Maynard MA 01754. Telegraph
Museum; [hllp:l!wflp.com]. BNB11 3

New minialure oscillator modules are now avail­
able ... all under 520 ... plus our great reference
book is still for sale. Write to RMT Engineering ,
6863 Butlham Road, Seville OH 44273 or see
our Web site at [www.ohio.netl-rtormel!
index.html!]. BNB640

RF TRANSISTORS TUBE S 2SC2879, 2SC1971,
2SC1 972, MRF247, MRF455, MB871 9, 2SC1307,
2SC2029, MRF454, 2SC31 33, 4CX250B, 12006,
6KG6A, etc. WESTGATE, 1-800-213-4563.

BN66000

METHOD TO LEARN MORSE CODE FAST AND
WITHOUT HANGUPS Johan N3RF, send $ 1.00
& SASE. SVANHOLM RESEARCH LABORATO·
RIES. P.O. Bo_ 81, Washington DC 20044 USA.

BNB421

Cash for Collins; Buy any Collins Equipment.
Leo KJ6H1. Tel./FAX (310) ezo-esea.peooeee
earthlink.nel). BNB425

Browle our Web site and check out the
MMonthly Special." TDl Tedlnology. Inc. (_ .
zianet.coml!dl]. BNBSOO

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 , Washington DC 20044. Please
send $25.00 donation with $5.00 for S&H.

BNB420

Ham Radio Repair, Quality workmanship. All
Brands. Fast Service. Affordable Electronics ,
7110 E. Thomas Rd., Scollsdale, AZ 85251, Call
480-970-0963, or E-mail (HAM SERVICEOAOL
COM). BNB427
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SATELLITE TV - Large selection ot items at
reasonable prices. We specialize in Big Dish
TVRO C & Ku Band equipment. Check us out at
[www.daveswebshop.com]. BNB846

HEATHKIT COMPANY is selling photocopies of
most Heathkit manuals . Only authorized source
for copyright manuals. Phone: (616) 925-5899,
8-4 ET. BNB964

MMORSE CODE DECIPHEREDM Simple, el­
egant. inexpensive, comprehensive, logical, easy!
E-mail Uudtind@earthlink.net]. BNB428

Electricity, Magnetism, Gravity, The Big Bang.
New excrenencn of basic forces of nature in this 91­
page book covering ear1y scientific theories and ex­
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, Bo_ 155, Clarington OH
43915. Web site lor other products [hllp:/fwww.
asi_2000. com). aeratoo

COLLOIDAL SILVER GENERATORI Why buy a
"box of batteries" for hundreds 01OOllars? Current
regulated. AC powered, fully assembled with #1 2
AWG silver electrodes, $74,SO. Same, bUl DC pow­
erec, $54.SO. Add $2.SO shipping. Thomas Miller,
216 East 10lh st. Ashland OH 44805. Web ad­
dress [_,bioeleetri fler.com] , BNB342

COLD FUSION! - FUEL CELL! - ELECTRIC BI·
CYCLE! Each educational kit (Basic - $99.95. 0&­
we - $199.95, Information - $9.95.) CATAL.<::X3 •
$5.00. ELECTRIC AlITOMJBILE BOOK - $19.95.
KAYLOR-KIT, POe 15S0ST, BaUder Creek CA
95006-1550. (B31) 338-2300. BNBl 28

ANTENNA SCIENCE: Why do antennas radiate
electromagnetic waves? Learn for yourself from
this enl ightening paper by MAX RESEARCH,
Gain an understanding 01 the radiation mecne­
ntsm 01antennas! Written in a clear style lor radio
hobbyists. inquisitive amateurs and experimenters.
$4.95 ... ppd. Order from MAX RESEARCH, P.O.
Box 1306, East Northport NY 11731.

BNB426

DWM COMMUNICATIONS - Neat stuff! SASE
brings catalog l POB 87-BB, Hanover MI 49241.

BNB641

FOR SALE - DRAKE TR-7/R-7 13 Extender
Boards and DIgital Jumper Card tor servicing.
see hnp:l/users.atnet.neV-rsrollne. S63.SO In­
etiJdes postage. Bob W1AVK. 2327 Malaga
Road NE, Moses Lake, WA 98837, email;
w7avk Oarrl.nel. BNB647

SMART BATTERY CHARGERS and more,
[www.a-aengineering.comJ BNB6S3

Wanted : Infonnation and References on PRC-6
Walkie-Talkie. Louis L. D'Antcooo, 8802 Ridge
Blvd. , Brookfyn, NY 11209. Tel : 718-748-9612.
Alter 6;ooPM. BNB654

NeueR SRV ole
continued from page 8

became evil in the American media.
Like Pakistani Foreign Secretary Naiz
Naik bei ng told by senior American offi­
cials in Ju ly 2001 that military action
against Afghani stan would start in Octo­
ber. Like even though none o f the 9/1 I
hijackers were fro m there, Bush dectar­
ing war against Afghanistan . Like
there 's now a ncvv governme nt in Af­
ghanistan whose leader formerly worked
for Unocal. Like the U.S . special envoy
to deal with (he new government wa s the
"chief consultant to UnocaJ." Like the
Rush family is up to here in the o il busi ­
ness, Li ke President Hush made his for­
tune in the oil business. Like Bush Sr.
works with the Carlysle Group, whic h
specializes in oil investment s. Like the
U.S. govern ment quietly an nounci ng in
January 2002 that it wo uld support con­
struction of the Trans-Afg hanistan pipe­
line. Li ke President Musharref of Pakistan
and Afg hanistan-Unocal's announcement
of an agreement in February 2002 to
bui ld a pipel ine from Cen tra l Asia to
Pakistan via Afghani stan . fa



orse.
IHMMJ Magnetic
Scanner Antenna
BNCconnector, just 13.5 inches
high. Powerful rare-earth
magnet, 9 feet of RG-174 cable.
Receives 100 ... 1200 MHz, can
transmit on zm. «0- 450 MHz
and 824- 896 cellular
frequencies. Also available
with Motorola style
antenna con nector.

DJ·X10
This high-performance receiver covets
100 KHz ... 26Hz, has 1200 alpha­
numeric memory channels, internal
"help" feature, Channel Scope"
spectrum display. receives, AM , NFM,
WFM, USB , LSB and CW, t riple
conversion front end, superb
sensitivity, BNCantenna port with
wide- range "ducky" antenna and an
amazing array of optional accessories.
Check Alinco's web site fo r computer
control software.

DJ·X2000
AUnco's top of the line "'Intelligent Receiver'" tunes from 100 KHz ­
2.15 GHz with excellent sensitivity and a triple conversion front end.
Receives WFM . NFM, AM, USB, LSB . CW and FM sterec-, 2000 memory
channels with atpha-numeric labeling, download free computer control
software from the Atinco web site. Rash rune" locks onto and monitors
strong tocal signals! On board "Help" feature. digita l recorder, freq uency
counter, (TeSS search & decode. Channel Scope.... spectrum activity
display, Ni-Cd battery & quick charger included. BNC anten na port with
new, wide-range Uducky" antenna included.

www.ALINCO.com '0
Distributed in North America by ATOC Amat&ur Distributing LLC " Z3 S. HighSt.. Covington. OH 45318 ' 1931)413-2840
Cellular reception blocked onUSAmodels. Ul'lbiocklMl ....rsions IYd. blt lor q u.l~ .gentles, documentation req uired.
' Option, 1stereo llead ~hones rll'quired to rec live FM stereo trln$l'llissions.
Specification sullieet to change witllollt IlOtice or obligation. Check lotll rlIgulllJOIIS before lISing I SCfooing receiver in mobile operltion.

DJ·X3
Ama:nng performance in a small, easily
carried package! Coverage range from

100 KHz - 1.3 GHz with 700 memory
channels. Receives WFM, FM stereo';
NFMand AM modes. Includes SMA
"ducky" antenna, earphone, and
intern al ferri te-ba r antennas for AM
& shortwave. Ult ra sensitive triple­

conversion front end. Large
illumi nated display. Free
downloadable control software
from the Alinco web site.

Every radio enthusiast shoutd own at least one scanning receiver.
A/inco offers four great choices!
No matter what ,our role, il ,ou're an emergency responder, part 01 the gorernment, media,
business or just an inro/red citizen, amultl'mode scanning receirer can keep 'OU informed
and up with cutrent erents. 11Jere~ a world ofcommunications happening all do" ere" do,.
Stay on top ofderelopments with an Allnco scanning reeeirer.

DJ·X2
Is this the world's smallest scanning receiver? "Credit
Card" size is easily carried in a shirt or jacket pocket, yet
it opens a world of rece ption, coveri ng 522 KHz ... 1 GHz.
700 memory channels; AM , FM. WFM modes. Inte rna l
lithium-ion battery PLUS snap-on dry-celt power pack.
Effective RF "sniffer" feature detects hidden transmitte rs
(patent pending). Three different antenna
modes includi ng internal ferrite bar. Easy and
E>¢ert user operating profi les. Preset, memory
and VFO operating modes. Illuminated display.
Free co mputer controt software available at the
Alinco web site.

Here are some 01 theacfMties you can monUor: Shorlwa ~e, commercial AM &FM broadcasts, Ham radio, police, auto
racing communications. fire, security, medical, FRS, GMRS, eB. maritime, weather, news media, railways, military,
,Jtmfl~/.lIIYkIllJdlllttf". ",fdI &"'"'OpmtlOIll ,,,dm,e! mOl'll




	001.jpg
	002.jpg
	003.jpg
	004.jpg
	005.jpg
	006.jpg
	007.jpg
	008.jpg
	009.jpg
	010.jpg
	011.jpg
	012.jpg
	013.jpg
	014.jpg
	015.jpg
	016.jpg
	017.jpg
	018.jpg
	019.jpg
	020.jpg
	021.jpg
	022.jpg
	023.jpg
	024.jpg
	025.jpg
	026.jpg
	027.jpg
	028.jpg
	029.jpg
	030.jpg
	031.jpg
	032.jpg
	033.jpg
	034.jpg
	035.jpg
	036.jpg
	037.jpg
	038.jpg
	039.jpg
	040.jpg
	041.jpg
	042.jpg
	043.jpg
	044.jpg
	045.jpg
	046.jpg
	047.jpg
	048.jpg
	049.jpg
	050.jpg
	051.jpg
	052.jpg
	053.jpg
	054.jpg
	055.jpg
	056.jpg
	057.jpg
	058.jpg
	059.jpg
	060.jpg
	061.jpg
	062.jpg
	063.jpg
	064.jpg
	065.jpg
	066.jpg
	067.jpg
	068.jpg

