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160-10 Meters PLUS 6 Meter Transceiver

Fifteen reasons why your next HF
transceiver should be a JST-245. . .

1 All-Mode Operation (SSB,GW,AM ,AFSK,FM) on all HF amateur
bands and 6 meters. JST-145, same as JST-245 but without 6
meters and bui lt-in antenna tuner.

* JST·145 COMING SOON *
2 MOSFET POWER AMPLI fiER · Final PA utilizes AF MOSFETs

to achieve low distortion and high durability. Rated output is 10
to 150 watts on all bands including 6 meters.

3 AUTOMATI C ANTENNA TUNER· Aulo tuner included as
standard equipment. Tuner settings are automatically stored
in memory for fast asy.

4 MULTIPLE ANTENNA SELECTION· Three antenna connec­
tions are user selectable from Irani panel. Antenna selection can
be stored in memory.

5 GENERAL COVERAGE RECEIVER · 100 kHz-3D MHz, plus 48­
54 MHz receiver. Electronically tuned front-end filtering, quad­
FET mixer and quadruple conversion system (triple conversion
for FM) results in excellent dynamic range (>1COdB) and 3rd order
ICP of +20dBm.

6 IF BANDWIDTH FLEXIBILITY · Standard 2.4 kHz filter can be
narrowed continuously 10 800 Hz with variable Bandwidth Control
(BWC). Narrow SSB and CW filte rs for 2nd and 3rd IF optional.

7 aRM SUPPRESSION . Other interference reject ion features
include Passband Shift (PBS) , dual noise blanker, a-step RF atten­
uation, IF notch filter , selectable AGC and all-mode squelch.

8 NOTCH TRACKING ' Once tuned , the IF notch filte r will track the
offending heterodyne (:!: 10 Khz) if the VFO frequency is changed.

9 DDS PHASE LOCK LOOP SYSTEM · A single-crystal Direct
Digital Synthesis system is utilized for very low phase noise .

10 CW FEATURES ' Full break-in operation, variable CW pitch. built
in electronic keyer up to 60 wpm.

11 DUAL VFOs. Two separate VFOs for split- frequency operation .
Memory registers store most recent VFO frequency, mode, band­
width and other important parameters for each band.

12 200 MEMORIES · Memory capacity of 200 channels, each of
which store frequency, mode, AGe and bandwidth.

13 COMPU TE R INTERFAC E · Bunt-In RS-232C inte rface fo r
advanced computer applications .

14 ERGONOMIC LAYOUT · Front panel features easy to read color
LCD display and thoughtful placement of controls for ease of oper­
ation.

15 HEAVY-DUTY POWER SUPPLY · Buil t-in switching power
supply with "silent" cooling system designed fo r continuous
transmission at maxlmlm output.

I~Rc l ae;panRt:idto Co.,.tJd.
430 Park Ave " 2nd Floor New York, NY 10022 Phone: (2t 2) 355-1180 Fax : (212) 319-5227
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REP-200 REPEATER
A microprocessor-controlled repeater with

full autopatch and many versatile dtmf con ­
trol features at less than you might

pay for a bare-bones repeater
or c o n t ro lle r alone!

Get more features for your dollar with our

LOW NOISE RECEIVER PREAMPS

• kit still only $1095
• factory assembled still on ly $1295
50-~, 14 3_174 , 213·203, 420-475 MKz, (902 _928 MHz .'i~htly higheL)
FCC tvP<> ace.pled for rommercial so",i"" in 150 8. 450 MHz band'

Digital Voice Recorder Option. Allows message
up 10 20 sec. to be remotely recorded off the air. Play
back at user request by OTMF command. or as a periodi­
cal voice id, or both. Great for making cl llb an no unce­
menl s ! .,..... .. " ...... " ..... " " ....... ,....., only $100.

REP·200C Economy Repeater. Real-voice 10 , no
dlml or alltopatch ,........ Kit only $795, w&1 $1 195.

REP·200N Repeater. Without controller so you can
use your own, Krt onty $695, w&1 $995,

• LNW-( ) ECONOMY PREAMPS

~
. . ONLY $29 k it , $44 wi redllesled

" • M,noalure MOSFET Preamp
• 0 Solder Iernunals allow easy

connection InSide radios.
o Available for 25-35. 35-55, 55-90, 9(1..120, 120·150,

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

LNG-( ) GAAs FET PREAMPS
STILL ONLY $59!
• Make your friends sick with

envy' Wo r!<. stations they don't
even know are there

• Install one at the antenna artd
overcome coax losses

oAvailable for 2B-30, 46-56, 137-152, 152-172, 21(1..230,
400·470, and 80(1..960 MHz bands

Hamtronics has the world's

most complete line of mod­
ules for making repeaters. In
addition to exciters, pa'a, and

receivers, we offer the tel­
lowIng controllers.

COR-3. Inexpens ive, flex ible COR module wrth l imers.
courtesy beep, audio mixer. .."" ....onl y $49Ikit, 579 wll

CWID . Traditional diode matrix ID'er kit only $59

CWI0.2. aororo-ccnnouec ID'er. .. on ly $54lkit, $79 wit

OVR-1. Record your own voice up to 20 sec. For voice
id or playing club announcements , ...,,, S591kit, $99 wi t

COR-4. Complete COR and CWID all on one board. 10
in eprom. Low power CMOS, ..." ,only $99Ikil , $149 wit

COR-6. COR with real-voice id l ow power CMOS,
non.volatile memory ... , kil only 599, wit only $149

COR+5. IJP controuer with autopatch. reverse ap, phone
remote conlrol , lots of DTMF control functions , all on one
board, as used in REp-200 Repeater. "" .. $379 wit

Ap-3. Repeater autopatch. reverse a utopatch . phone
line remote control, Use with TD-2 " kit S89

TD-2. Four-<!igit DTMF decoderlcontroller. Five ial ching
en-err functions. loll call restridor ki l579

TD-4 . DTMF controller as above except one on-on tunc­
tion and no toll ca ll restnctor. Can also use for selective
calling: mute speaker uotltsomeone pages you, .. ki t $49

SUBAUDIBLE TONE
ENCODER/DECODER

FM RECEIVERS:
• R100 VHF FM RECEIVERS
Very sensitive - 0,151JV, Superb
selectivity _ both crystal artd
ceramic IF fillers. >100 dB
down at ±12kHz, best available
anywhere, flutter-proof sque lch.

For 46-54, 72-76, 14()..1 75, or 216-225 MHz. " ..... ,...
......, " kil $129,wlt $189

• R144IR220 RCVRS. Like Rl 00, for 2M or 220 MHz,
with helical resonator in Iront end .. ." kit $159, wit $219

• R451 FM RCVR, ror 42Q--475 MHz. Similar to Rl00
above, ... ....... " ..... , kit $129, wlt$189

• R901 FM RCVR, 902-928MHz $159, wlt$219

FM EXCITERS: 2Woulpul, continuous duty,

• TA51 : for 6M, 2M, 220
MH~ .. kit $99, wll $169.

• TA451: for 420-475 MHz
,...... kit $99. w/I $169.

• TA901: lor 902-928 MH~,

(0,5W out) " .....wl t 5169.

VHF & UHF POWER AMPLIFIERS.
Outputlevels from 10Wto 100W Starting at $99.

No need t o s pend
thousand s on new
t ra nsceivers for
each b and!

Go on a ham satellite adventurel Add an­

other band for the next contest. Thrill in the
excitement of buildIng your own gear, and

save a bundle.

~ Access all your favorite closed repeat­
~:r- ers with TD-5 CTCSS EncoderlDecoder

Encodes all standard sub- 40. r-«;
audible tones with cryslal ac- ~c, " ",,-~, .
curacy a mi conven ient DIP .' ~ O , . JfJ
SWitch selection Comp re- '." -> , 't :;
hensive manual also shows ':0, , ~: '
how you can set up a front '" .~ 'I
panel SWItch to select be - ,
Iweerl l ones for several reo
oe ete rs. Receiver deCOder
can be used 10 mute receive audio and is optimized for in­
stallation in repeaters to provide closed access, High
pass filler gets rid 01annoying buzz in receiver.

.TO-5 CTCSS Encode r/Decode r Kit ..., only 539 1---"---"-- - - - - - - - - - - - - --1

. TO-5 CTCSS EncoderlDecode r Wired/tested , " ..... $59

-

--
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Join tile fun . Get
striking images di­
rectty from the
weather satellites!
A very sens itive
wid ebend fm receiv­
er optimi zed for
receplion of NOAA A PT and Russian Melear weather
l al( images on the 137 MHz band,

The R139 is lower cost and easier to maintain than
synthes ized units. And it is designed lro m the ground up
for optimum satellite reception; not just an off-the-shelf
scanner with a shc rted-outF filter l

e Get time and fre­
~NEW quency checks
"'71- without buy ing

multiband hf rcvr. Hear solar
activity reports affecting radio
propagation, Very sensitive
and selective crystal con­

trolled superhet, dedicated to listening to WJ'N on 10,000
MHz, Performance rivals the most expens ive receivers
• RWWV Rcvr kit PCB only .."" ..... .." ", $59
• RWWV Revr kit with cabt, spkr, & 12Vde adapter $89
• RWWV Revr wit in cabt with spkr & adapter ." $129

Our new RWX is a very sensitive and
selective Hamtronics«> grade receiver

to monitor critical NOAA weather broadcasts.
Excellent O.151lY sen · _

s itivi!y provides good recep-
tion even at distances of 70
miles or more with suitable
antenna . No comparison with
ordinary consumer radios!

Automatic mode provides storm watch, alert ing you by
unmul ing receiver and providIng an output 10 trip remole
equ ipment when an alert lo ne is broadcast

Essential for airports. police and fire depa rtments ,
CA P, broadcast stations. stale and local emergency man­
agers, am ateur repeaters - anyone need ing a profess iona l
qual ity rece iver. Because of its reasonable price, il is also
handy for bikers , hikers , boat"',s , hunters , farmers _ or
anyone who needs up-to-date weather info and c mer­
qency warnings, even from distant stations

Small enough for emergency or portable use, it can
even be powered from a small 9-1 2V battery when
needed, Crystal controlled for accuracy; all 7 chan nels
provided (162,40 to 162.55)

You can buy just the receiver pcb module in kit form or
buy the kit with an attractive metal cabinet. AC power
adapter, and buin-in speaker. It is also available factory
wired and tested
• RWX Rc.r kit. PCB O/1ly . . . . $79
• RWX Rcvr kit wilhcabinet, speaker, &AC adapler , $99
• RWX Rcvr wired/lesled in cabinet with speaker &adapter ".. $139

WWV RECEIVER

Finally - A Professional­
Quality Receiver to Monitor

Weather Broadcastsl

Covers all five satell ite channels, Scanner circuit and
recorder control allow you to aulomatically search for and
tape signals as satelliles pass overhead even while away
from home,

• R139 aeeeiver Kil less C<lse , ,.. ,.. ,., , ,$159

• R139 Rece i ~e r Kit with case o<Jd ACpower adapter , ,$I S9

• R139 Reeeivel wit in case with AC power adapter $239

• Intern al PC DemodulatOl" Boa'1l and Imagl~g Software , $289

• Turn sble Anten~a .... .. .... ".. ... .".. ... .".".. . .,, $119

• Wealher 5alell:te Handbook .... .".".". . ... $20



On the Internet
www.itsnet.corn/vradventr

Construction: Aircraft aluminum.
Booms are square. Elements are sol­
id rod. Stainless hardware included
for tower and mast mounting accepts
up to 1.5" dia. mast and may be ro­
tated for vertical or horizontal polari­
zation . Connector is 80-239 for
VHF, N female for UHF. Dual-Band
antenna has separate driven ele­
ments, weighs only 10 pounds.

Dimensions given in tab le arc for
reflector elements & booms.

Options: Commercial Frequency $45.
Duplexer: Add $80 for VHF/UHF

Duplexcr and cabling for single coax
feed of Dualband 146/4 35 Corner.

Shipping: UPS ground to continental
USA ($1l S&H) . Air Parcel Post to
HI, AK, & Posessions (S14 P&H).
Canada ($16 P&H).
Allow 2 weeks for delivery .

Corner Beam Models
Band Max Dim WindLd Price

2 meters 4 ft <2 sqft $145
220 MHz 4 ft < 1 sqft $ 145
70 em 3 ft <1 sqft $ 1l5
Dual 146/4 35 4 ft <3 sqft $ 165

ComerBeam can still be your beam
when you join MARS at 143/148 MHz or
team up with the sheriffs communica­
tions interface team at 158 MHz.

Scanning Too?
CornerBeam' s gain & bandwidth ex­

tend monitoring range from aircraft to to
marine & public service frequencies.•

Corner Beats Vagi
A yagi with the same gain would

have a 10-ft boom. Yagi bandwidth
would be less than half. More important,
CornerBeam produces no side lobes, no
back lobes.

Improved Data Communication
Because ComerBeam's pattern has

no unwanted side spikes, phase noise is
reduced to a minimum. The result is re­
duced data error rate, faster packe t cir­
cuits. When you want a distortion free
signal. think CornerBeam, not yagi.

CornerBeam for Repeaters
If your repeater shares

a frequency with another.
the deep wide null toward
the rear could keep your
signal out of the
neighboring repeater's
receiver and turn a deaf ear
to its signal. A pair of
CornerBeams can be com­
bined to privide special ra­
diat ion footprints. A Cor­
nerBeam aimed at an area
your repeater hears poorly
could improve service
where incoming signals
from HTs are presently too
weak. CornerBeam makes
it possible to increase re­
peater density while reduc­
ing interference.

Bandwidth Pays Off
With its exceptional bandwidth. your

ComerBeam can be put to work right out
of the box without special tweaking. It
can serve you now when you're working
repeaters wi th an FM handheld, and later
when you set out to work satellites or go
after small signal DX at 144.2 MHz.

~------------------,D Yes, I want Performance in My Corner!
I _Send my CornerBeam: _ 2m, _ 220M Hz, _ 70 em, _ Dual 146/4 35. I
I _ Options: _ DualBand Duplexer, _ CommerciallMarine. Frequency: I

Name Amt, Enclosed, _
I Call Phone I

I
Street Unit
City State Zip_-=--=-=== I

I A ntennasWest InfoPak Tech 801 3738425 Fax 8013738426 I
L =~~~~=~_ ~_ ~~ ~~ ~~~~~
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40dB

30dB

10dB

3dB

20dB

+180+90o-90

Measured CornerBeam Pattern
Beam Heading (degrees)
-90 0 +90 +180

0
dB

•

60d~ree~Half- ower -
Beamwidth

•

-

~
j - •

I'" ~-

-180

CornerB ?
Big Forward G ain

Wide Backward Rejection
Exceptional Bandwidth
Distortion Free Pattern

Your antenna makes all the difference at VHF and UHF-It de­
termines transmitting range. It sets the limit for weak signal recep­
tion. And it decides what interference you'll hear and create.

An omnidirectional antenna radiates uniformly in all direction,
and it also hears noise and interference from every direction.

A directional antenna not only sends your signal where you
want, it hears the signal it's pointed at, rejecting others. It also lets
you operate with minimal power, cutting interference you inflict on
other stations.

CornerBeam's clean sharp pattern
without side lobes or spikes reaches past
the noise and interference to get the meso
sage through . Its wide rear rejection lets
you null out stro ng nearby signals to re­
duce interference.

Look what ComerBeam does:
-10 dB gain vs. dipole
-40 dB Pront-to-Back
-60 degree Half-power Beamwidth
-SWR < 1.1 :1 across the band
-No dimension over 4 ft
-Mounts directly to mast or tower
-Vertical or horizontal polarization
-No need for offset or side mount

l~ --l
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Wayne Green W2NSOI l

NEUER SRY 0 I E

the editors of TIme, News....eek, US
News, Forbes. Fortune , and a few
other magazines. 1\0 answer from
any of them.

Is it that no one o f importance
reads their mail anymore? I read
mine, bu t then I don' t count as a
person of importance , except in
my o wn mi nd.

I see that T('o;T is going to
broadcast a film on A melia
Earhart. Well, they haven' ! con­
tacted me , and as far as I know,
I'm one of the few people alive
who knows the inside sto ry of
her last tr ip. Frankly. I'm disap­
poi nted in you. I' ve wri tten
about thi s and you haven't
passed the wo rd . So I watched
the recent TV program about
Amelia blunder around, and
ditto the autho r o f the recent
Earhart book. Tsk. Hey, she was
a spy for the Navy, and I knew it
before she made her trip, as r ve
explained.

I' ve been hoping to get some
people in Congress inte rested in
the cold fusion development s.
I' ve had every bi t as much suc­
cess in gett ing answers on that
subject. Things have been mov­
ing fa..t in the co ld fus ion de part­
memo The Unive rs ity of Siena ,
Ital y, de monstrated a nickel-hy­
drogen system which generated
Jots of power and ke pt on doing
it for weeks afte r a ll input was
removed , It d idn 't stop by itself,
they had to stop it. Thi s is par­
ticularly interesting in that the
reaction has been lit re lative ly
high temperatures (around
500° F), so it' s a more effic ie nt
sys tem. The est imates I' ve seen
are on the order of 300 kilowatts
from three gra ms o f nickel . The
university has not been forth­
coming on their system for init i­
a ting the reaction, but from the
pic tu res r ve seen it doesn't look
very complicated. This is obvi­
ously not a chemical reaction.

Cold fusion presents a won­
de rful opportunity for experi­
menters. First. it doesn' t cost a
bu nd le to experiment in the
field . Second, it doe sn't take a
Ph .D. in chemistry or ph ysics, or
anything else, fo r that matter.
This is a whole new fiel d and
there are few experts ye t. You
could he one, if you wanted,
Third , a ll of the research in th is
field so far has been empiri cal.
whi ch me ans everyo ne involved
is trying thi s and that, and seeing
what works and what doe sn't.

Pons and Fleischmann got
started with this because they'd
run across an ano maly that

Con!lnu('(f on page 9

O UT ham cl ubs, wi th few excep­
tions, are making litt le effort to
gene rate more hams. Docs yo ur
club get announcements o f
meet ings and o ther ac tivit ies
listed in the local pa pers? Has
yo ur club made an effort to
sponsor radio clubs in local
schools? Has your club donated
ham magazi ne subscript ions to
local school libraries?

When I got interested in ama­
teur rad io the first place I went
10 was the schoollibrary, There I
found a really great magazin e,
Radio. It got me fired up to stan
building ham equipme nt.

When I give ta lks to kids in
the 5t h and 6th grades they get
all e xcited ahout our hobby,
They kno w about C B. hut that's
old stuff now. Few have ever
even heard about what we ' re do­
ing. How long are you go ing 10

keep ignoring our (your) kid s?
Heck, if they start aut omating

our fast food restaurants a who le
generat ion of kids wi ll be unem­
ployed. Hmm, let's see, now if
we combined the 0111 Automat
system with a microwave for
each food slot, custo mers could
get hot sandwiches and stuff
wit hout any counter help. And
the sandw ic hes cou ld be
precooked and assembled In

factories by machines ...

Tech Upda te

The A IDS cure I described in
my February! editorial hasn't hit
TIme yet, but it is fina lly gett ing
published in some medical j our­
nals , so the word is sta rting to
get around.

I sent leuers to my two scna­
tors and representatives in
Washington, asking if they we re
interes ted in the AIDS cure. O ne
answered. saying I should ge t in
touc h with the FDA if I had a
problem. So I wrote to the ~ad of
the FDA and to the Health cabinet
member. You guessed it, after s ix
months, no answer. I also wrute to

An Engineer Shortage?

did some thing about them. Mori­
vutio n. Determination. Persever­
anc e. Ne ver Say Die ! Okay?

Hey. don't forget to have
lunc h carly so I won ' t have to
listen to your stomachs growl­
ing. Besides. that' ll help me pUI

you In sleep.

'rep, controversial Wayne
Green spcakcrh! Come see what
all the fuss is about. From noon
until 2 p.m. at the Tampa
Hamfcst I'll be talking a blue
streak and answering questions.
On anything, so come armed.
Yes, I' ll lal l.. about the possible
fu tures for the hobby. Yes. I'll
talk about religious issues such Between an article in the LA.
as CWo Yes. I' ll talk about the Times and a recent PBS show.
hobby going to he ll in a my contention that there is a des-
handbaskct . Yes. I' ll talk about pcratc need for engineers ha-..
the adventure.. amateur radio af- teen confirmed. The Times ar-
fords , and the excitement that t icle .....ent into detail on the
pioneeri ng new modes provides. lengths some compan ies are
Yes, J' U explain the secret for havi ng to go in their search for
mak ing all the money you wan t. engineers. Like the Californ ia
Yes, I'll talk about how yo u can company that he ard abo ut an en-
add at least 20-30 years to your gtnecn ng department in Florida
life , if you' re interested . These bei ng downsized. They hired the
arc exciti ng t ime s, with cold Iu- eng ineers, se tt ing up an office
sion eme rging as a new po wer for them in Boca Raton so they
source , with new discoveries wou ldn 't have to relocate. Th ey
abou t water, ma gnetism , health then se t up a communicat ions
maintenance and repai r. the syste m so they could be in close
'. 1 . 1' , . li UFO touch with the home o ffice.mmu anc 1 s repa ir, a lens. s

and other ridicu lous stuff gelli ng Well . we know that more an d
more real a-.. yo u look into them. mo re software fi rm s are farming

Yes, I'll explain about some out their work un contract to
o f the exciting books you can companies in Ind ia and Pakistan .
read to ge t your mind working More and more Si l icon Valley
again. Did ('o; ASA really fake the Firms are hiring C hinese. Indeed,
moon landings or has Wayne some have whole Chinese de-
been conned by a clever new panmcms. where many meet-
book? Have there really been ings are conducted in Chi nese.
highly advanced pa.. t civiliza- That makes sense since Asian s,
rions? 00 you have any under- on the average, have about a 10-
standing o f how d igita l radio and po int IQ advantage (yes. they' re
television are go ing. to change smarter than us). plus they have
things? And how you may he an incredibly strong work e thic,
able to ~nefi t in a big way from something we've managed to vir-
these changes? There are hi l- tually eliminate in American
lions to be made in these erncrg- youngsters. And the US. corn-
ing technologies. Are you j ust pared to life in China, is a golden
going to passive ly watch it a ll land of opportunity where hard
happen. or will yo u get in there work and ski lls pay off.
and he lp? My proposal is to use amateur

Bill Gates was there first with radio as a way to interest our
microc omputer software . S teve kids in electronics so we 'll have
Jobs was there first with a more American engineers, tech-
single-board computer. They' ve nicians and scientists in the next
done fairly well as a resul t. They century. Alas, few kids today
saw opportunit ies and actually even know amateur rad io exists.
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ORDERING NFO;SiHliaIOn Gu4I.1Itllll E...- IIIr10 CIJ', ~ nIlI
~. _ II OV'II kJ"I lIIr rellncI. hld 54 gs IIIr~ ,...
lklg fll ......u ()de<$~ $2Il, add $300 IN.-_ 7"Jl,'*' IP. SorTy. 1'10 COOs foIe...,0'\lIA add 2O'llo b' SINDt oqf ...

..CI1Id( e.wCI fll SPtQty ShQlong mefloCI.

Now )'OIl can be il !tle sane le~ as James Bo1d. Ttis
..ansmller IS so $ll\3lI1laI f can 51 inIo a pa:k 01 ogarettes .
evlll1 n:k.Ong aCCO TV camera and battery! Uodel aiplane
enttus_ pultlle MTV-7A inIo arplanes lor a I3ynamte view
Ifom tile ctdpil. and ee UTV·7Ais tile lIansmtter 01 choice lor
balloon laltlChes. T'ansniner lea!ll"es.synlhesized,ayslal em­
lIo1ed operation 1l'" drilt ·ff~ lIansrnisS10n 01 bolt1 audio and
viOeO onyry choice0I1r~ : SlandardlJlF TV Chamel
52 (whiCh should orty be used outside 0I1he USA10 a'iOiCl vi0­
lating FCC n.ries). and 439,25 MHz l'" 911.25MHz whiCtl are il
!tie amallU ham bands. Tile 439.25 MHz i,Rlhaslhe IIitty
advantage 01 bffig able 10 be recei'led on a reglJar 'cabe­
ready' TV set tuned to Cable channel 68, l'" use 0Uf ATV-74
ceweoer and receive ij on If!9ular TV channel 3. The 91 1.25
MHz UfIIl is sUiled for appicallOO$ where reception on a regular
TV IS ret desired, an Atv·79!T'USl be used lor ope.-atton. The
MTV·7f1\s DlJpul power is almost 100 mW, so b'ansmittina range
ispl'etty much 1io&--ol·s;ghl' 'M1k:hcan mean many miles! The
MTV·7A accepts standard b1adl and white or eo/O( video and
has i1s own,on-board. sensitive electret micorphone. The MTV·
7Ais avauble in kil lorm or fully wired and jested. Since the
latest in SMT(Sa1ace Mounl Technology) is used 10 provide 10(
the smallesl possible see. the kil version is rec<mnended lor
e~perieoced bUIders only. RI.I"I$ on 12 ¥DC @ 150 rnA and
inck.ldes a regJAat$d jlO\Il'ef source 10( aceo camera.
1ITV·7A, UHF TV QlaMel52 Transm tller KL ...... .. $159.95
KTV·7AWT, Fully Wired ChaMel52 Trwmiller •••••• •$249.95
m -7A4, 4391511tlZ TV Transmit1ef Kit ' •••• •••••••• $159.95
m ·7MWT, Fully Wifed 439.25 MHz Trwmiller ., ••••$2~.95
m ·7A9, 911.2511tlZ TV Transmitter Kit ,. , ...... , , , , $17'9.95
m ·7A9WT, Fully WIred 911.25 MHz Trwmiller •••• ••$269.95
ATV·74,439.25 11Hz Conllertef Kit , ••••••••• •$159.95
ATY·7~ Fully- Wired CJ9.25 MHz Convtr1er••••••• ••$249.95
ATY·7'9.911.25 WU Corwer1erKit •••• ••• •, , , , ••$179.95
ATV·79WT, filly Wutd ~125 wtz Converler , , •• $269.95

EY

Decode altha! gbberishl This is the
popular descrarrbler I scrambler thai you've read about in aJ the
Stamer and Eleclronc magaziles. The lechnoloaY lIS8d is
I\novofl as speech irrIersioo wI1d1 is ~hble with- most cord­
less phones and many police department systems. hook ~ l4I l0
seamer spe:aker lermnals and you're in business. Easily confiO"
lied for any use: rrike, j ne level andspeaker output.1l1lUts are
plovided. Also ccomecate in total privacy (Ner telephone or
radio, ttAI duplex opefalklr'l · scramble and unscra~e at lhe
same time. Easy to tluik!, all cOo'!lJlex ci'o..itry contai'led in new
custom ASICchip for dear. dean alldio. Runs on 9to 15VDC,
RCA phono type iaOO. 0\.1" maldVng case set adOs aSl.P'r nice
professional rook to yr:u kit
S5-7OA, Speech OescramblefiSaambler K~ " " " , . , . , $39.95
CSS, Custom Yatching Case ard Knob Set ,., ••" .", $14095
5S-7OAWT, fully Wired S5-70A with Case ,$19,95
ACI2·5, 12 Yo" DC Wall Plug Adaptef •• •• ••••••••• ••••$9.95

Call for our Free Catalog !

PO:! scrne serl:ius nude to y<H.M' SiQnaI. boosl power l4l1o I
wanoYer aIfequerq range ~ 100 RHz 10 oYer 1000 MHz!
Use as a lab atI1I tor~ Q8II8fa!cn, plus many foreign llSefS
efIlllOY the LPA· l 10 boost IIle power 01 their FM Stereo trans·
miners, prtMdflg radio service ltlrough an enli'e town. Power
r~ed: 1210 15 ~o/ls DC at 2SOmA. 931" oI38dB al lO MHz,
10dBal1000 MHz. FOI a neal. prole$$lOMlly finishe<llook, add
the optional matehiro case set
LPA-l , Power Booster Amplifier Kh •• •. •, ••. •.• .• •• •• $39.95
CLPA, MatchingCase set for lPA·l KIt. •, •, , •••, •, ••• $14.95
LPA.1 WT, FUlly Wired LPA-l with Case ••,. ,••• •,. ,•••$99.95
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Larry Pitt KROMm . Wayne, I
like yourediterials, bet I dis<lgfCC with
yoorcomments on the code require­
ments fer the Oereraltcerse. I'm a
Tech-Plus, afterSlaIting as a no-code
Tech. I'll soon be a Geeeral. I enjoy
ltrchallenge ofltrco.k.Don'trrake
the ticket an easy thing to get. I like
CW ard have purchased a Bencher
paddle and top-of-the-line MFJ
keyer. I'll lx=t this IcIk.T "'00' t be in
the magarine.

You lose! CW is fu n and thou­
sands ofhams are having a great
tim e using it . But at a time when
we are desperate for m ore hams,
the artificial barrier 10 the hobby
could lose everything for us , So
let 's get in as many newcomers as
we can and then sell them on the
f un of using the code . You appar­
ently have no problem with the
government telling you what to
do , whether it makes sense in l'iew

oftodays technology or not . I am
a big fan of sma ll government.
and a minimum of it telling us
what we have to do . And. other
than being afun mode of commu­
nicationsfor us, CWhas linle else
to offer these days . It' s as out of
date as spark and smoke signals .
When Iftrst got on the air in 1938
95% ofall ham cantacts were \,ia
CWoThe latest estimates put CW
activity at about 5% ... Wayne .

Pete Theiler K14KN. I always
enjoy reading your editorials and,
based on your recom mendations,
I have been reading about the in­
fluences of electri c and magnetic
fields on life processes. Years ago.
a friend of mine in Europe used a
device that passed a minute elec­
tric current (on the order of 50­
200 IlA) through the body. This
was simply a battery. pot. and
electrodes. I think it was a com­
mercial device. My friend suf­
fered from ra in ting spells
and other disorders. He swore the
device helped him by stimulating
his blood circulation and that
it also speeded up healing. I had
not taken any of this too seriously
until I began 10 read Dr. Becker 's
Cross Currents and decided that
there may be so mething to
it . Thanks for your help and
keep giving us heUin your edito­
r ials ; most of us are j us t too
com placent.

Bob Beck s latest cla ims are
that he has o ver ZOO authenti-

dying.These new hams are rn orga­
nbed therefore they have no voice.
If the old-timers think the ecce is so
critical. we should have proficiency
tests foc their license renewal. How
about p:>Iling the newcomen 00 the
value of thecode test?

First. I checked the Catlbook
to make sure my leg wasn ', being

pulled by the call. That 's a call
I'd pay good money f or. Look ,
Stephen , the ARRL;s going to do
wha tever it rakes to pres,.rve the
code test . The League directors
l 've known have always said that
Novices and Teens aren't really
hams, so you can bet their inter­
ests are not being considered. A

high percentage of the no-coders
do not read any ham magazine .
Too technical . They aren't inter­
ested , by and large, in upgrading .
2m repeaters beats the heck out
ofCB , and that 's that ... Wayne .

Humber If on )'O«r~II card

From the Ham Shack

SIeph<n EadyN0SHT,Th: RX
has been Iobmed beavily by a small
groop otbams wOO edvocse the per­
JX11 l31ioo of the Morse axle require­
menlS for operdllXS 00 frequencies
below 30 MHz (RR273S).lk same
group awears to also be upset with
the rococe licenses. But witlJJut the
ro-cocers the hobby was slowly

But i= Q/t , whic h is a certain
charge moving past a given point
in a certain time "t": the standard
value of "I" is one second. Fur­
thermore. since power is a func­
tion of current, it also has a time
component, namely the same one
as "i." So what is the meaning of
" peak" when used in conjunction
with power, as in "PEP"? If it is
an event having a time span of
less than one second, what is Ihe
unit for PEP? If it can be defined
with more traditional terms. why
don't we?

Troublemaker ... Wayne.

((((

CCD·89OC

LETTERS

PERFECT FOR ALL YOUR
ATV & GRAPHICS APPLICATIONS

WITH MACRO FOCUS

CCTVCORP
..110 HUYlER SlRl;fl. SOUTH HAc,uHSoloCfl,~ 07_

"01_lI5l15' -.n1_2UO "AX "01.....-011/

PLEASE CONTACT US FOR MORE INFORMATION

~~~iSroc::J f?@W ~f!SJ

$179.50!!

Elme r Si ncla ir KD4J UH .
This was prompted by the read­
ingof K9KPM's piece on the May
"Ham to Ham" page. Since decid­
ing late in life to get a ham ticket,
I have had a fru itless though
amusing time looking for the ori­
gin of' tbe term "PEP." In explain­
ing it. all references I've found in
the amateur radio literature , as
well as the answers I' ve received
by raising the question, have re­
verted 10 Ihe classical explanation
of power using nns values of velI­
age and current. Some explana­
tions confuse me by careless ly
using terms such as "average"
when "effective" is meant. The
average value of a sinusoidal cur­
rent is zero; the effective (nns)
value is that which will produce
the same heating effect in a resis­
tor in the same given time as a DC
current of the same value. By de­
duction, the same is true of a si­
nusoidal voltage, because V=iR.

J\, IikeCarbaugh WA3HDQ. rve
hat my ticket sincethe IWIgrade, in
1967. I WClrked a~ oHm AM ard
2m FM ta'k when 2m was fun. It
seems like nowa:lays each repcarer
has its own link "group," but I slill
use an lIT in my car during my 52­

------------ -----------1 mile daily commute. I faded away
From hamming in the late 'n ,but
came back whenTechs g(( 10m I'm
using a 40m dipole, thanks 10 an ar­
ticle inyourmagazine. Ijustboughta
PK.gS1NC andam looking fora PC.
I joined AMSAT and listen to the
"birds." The 2m/IOmt.1'Osslink re·
pearers arc alotof fun.Try them. if
there are any in your area. Clubs
should do more for newer hams,
and let them do some operating on
Field Day, and during contests and
special events. And CUi down on the
business meetings!

On my last 125 lOrn contacts.
63 were Novice or Tech. 20 were
Generals. 24 Advanced. and J8
Extras. Techs see m to have re­
vived activity on the band. I agree
with you, and so do many other
silent hams: To hell with the code!
It's hold ing many good potential
hams back.

If readers will send in a list ofthe
repealers which offercrossbandcon­
kleIs, I'd love to prima list. Give me
the input channel, any coding re­
quired, andOUlpulcrossOOndfrequen·
d es . Back in 1970 my WR1AAB
repeater could be toggled /0 6m or
IGn by users,and il wara bollto use
... Mb)1Je.
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What Can Dual DSPs
Do For YOU?

Eliminate power
line noise r-----....:~
before It
enters the
receiver

NIR·12 Dual DSP Noise Reduction Unit
The f,; IR-12 is the most advanced DSP nuise reduction unit available.
Unparalleled performance, super-selective FIR fillers. fully adjustable ce nter
frequency and bandwidth, both Dy nllmlc Penki nli: and Spectral Subtrlll"flun
Nolse Reduct ion, spectral multi-tone NOTel1 filter. All NIR-12 modes are
usa ble simultaneously. Use on all opcnning modes incl uding AMTOR and
PACTOR. l nMalleu be tween the receiver audio and ex ternal speaker, $349.95

ANe-4 Antenna Noise Canceller
Eliminates power line noise before i l enters the receiver to lei you hear
signals you did not know were there. Reduces any locally-ge nerated noise
typically 5WB. Usable between lOOkJlz and llOMHz. Norse.....hip and wire
antenna supplied with each unit. Au to llmil swuchover up 10 200W.
Installed bet ween the antenna and receiver. 5 175.00

I!!!:J:2:iiI JPS_Communications Inc.

ORDER LINE: 800.533.3819
hnp:llemporium.lumpi ke.neIlJ/JPS/jps .hlmL

P.O. Box 97757 • Raleigh NC 27624-7757 . USA
Tech Line: 919.790.1048

Fax: 919.790.1456
Email: jps@nando.nci

cutea AIDS cures. with no known
fa ilures so fa r. But is this enough
to int erest AIDS activists? No ,
let 's budget afew more hundreds
ofmillions of gOl'ernmenf money
into research for a drug cure ...
Wayne.

Ken Young Kf).IWXW. I have
been reading yrureditaials ((ra year

a' so ard agree wilh many of yoor
ideas and suggestions. f ro 15 and
have had my license ((r several years
row, but my frieOOs in high sdJJoI.
don't really understand anything
about oor OObby. Las year I decKW
10 stan a rndiodub formy high scbool
aOOrve~lOgel several mem­
bers. 1 row have the respect of my
classmaes am tcecbcrs, Do you have
any ideas 10 help attrdCl. artcruion to
the dub and help build its groWlh? I
love your magazine, especially the
antennaconstruction articles and edt­

torials. Keep it up.
Thanks . Ken , and of course I

have ideas on how to build the
club . #/ is promotion . and that
means articles . letters. meeting
notices, activity reports in the

school poper, on the school bul­
letin board . the local newspaper,
7Vand radio sta tions. Your mem­
bers will do more if they're asked
to and it 'sfun , Get any ham manu­
fa cturers or dealers in the area to
come and talk . Club meetings are
show biz where you get local
hams acti"e on packet, satellites ,
DXing , etc., to come and talk .
Keep the business part of the
mut;ngs to a maximum of10 min­
utes . There, that ought to keep you
busy. Report bod on progress ...
Wayne.

C har les Leggat t VEJCFL.
Bringi ng you r readers up to date.
May o f 1997 will be the 500th
an niversary of G io vani Caboto's
sail from Bristol . England. 10 find
the la nds of the Great Khan. This
was two years after Colum bus
had sailed south and d iscovered
the C ari bbean Islands. so it was a
ti me of cons iderable interest in
trying 10 lind a sea route to Chi na
and the wealth that its silk trade
could bring. There is no wri tten

proof of where he actually landed,

but Ne wfou nd land cla ims the U.S .A. for further ce lebrations.
honor. so that is that. The Cabot fami ly tree ex tends to

What is interest ing about the the U.S.A. , and perhaps the most
area of Newfoundland and Labra- obvious member is your famous
dor is that 200 years before the Cabot-Lodge.
P il g ri m fa th er s se t fo o t in Wh at is C anada doing? Well.
America there was a community to start with. Newfoundland has
o f some 1.300 souls who set up a really gone all OUI to prepare for
whaling communi ty in Labrador The Matthew's arrival . The Brits
to process whale blubber. After held a wonderful week of Iesnvi-
se veral years, when it became no lies in Bristol cal led The Festival
longer viable. they len. and o nly of the Sea Including Canada, five
their big iron pols are left 10 rc- nati on s were represented and
mind us of their history. Since no more than seven hundred vessel s
effort was made to plant a flag and from all over the ......orld were
claim the land . it remained to be huddled in Bristol Harbor. New-
officially di scovered . foendland, the Brits told us. had

The British, as you may have the best contingent of all the
hea rd . ha ve bu ill a rep lica o f countries vis it ing . and s ince 1
Caboto's vessel, The Matthew. It was there. I can vouch for their
has been undergo ing sea trials for correctness.
some months no ...... and seems to In Toronto, just uncr two years
be able to take a good bas hing ago, a couple of Toronto sailors.
w ithout si nki ng. It will set sail RobertO' BrienofthcNationalYocht
fro m Bris to l, England. in May Club and John Dunford from the
1997. its destination Bonavista. Mimico Cruising Club (both ex-
Newfo undland. There wi ll be 45 Newfoondlanders). decided it would
days o f celebrat ion with The Mat- be a grand ideatoget togetlrra hunch
thew circumnavigating the island. of fellow sailors and sail the 1.900
After that. it will proceed 10 the Continued on page 15
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Caught In the Web

Hams Turn Out In Airline
Disaster

Kenwood Communications Corporation now
offers an extensive FTPsitethat includes many
Kenwood service bulle tins and application
notes dating back to 1975. A complete file di­
rectory is available at hllp:/Iwww.kenwDod.net.
or visit the site direct ly at ftp:flftp.ken wDod.net.

QRH • • •
Nllmbflr 8 on your F~back card

"just show up to assist." Volu nteers also should
not make statements to the media as this just
adds to th e confusion .

Even those with little or no public service ex­
perience can be valuable in an emergency situ­
ation, Wenzel said. "Do not think because you
have not been involved for long wi th emergency
communications or amateur radio that you can­
not assist," he said. "Most people that can as­
sist are new and are learn ing, and if you have
checked into club nets and ARES or RACES
nets, then you have the basics needed to as­
sist." From Harmonics , official publication 01 the
South Jersey Radio Association .

their shirtsleeves' to correct those deficiencies
in time forthe Ariane 502 launch. I am sure that
the ESA will do all that can possibly be done to
insure our launch is successful."

AMSAT is committed to promoting space and
communication research by constructing and
controlling amateur radio spacecraft. It is a non­
profit organization that has been employing
volunteer labor and using donated materials
and services along with governmental assis­
tance for over twenty-five years. To date it
has launched over two dozen communications
satellites.

From AMSATNews Reiease #96·05.

Generous QRPers

Some 125 Hams from the Greater New York
City/Long Island vicini ty contributed more than
2500 volunteer hours to support recovery op­
erations in the wake of the TWA Flight 800 di­
saster on July 17.

The New York City Red Cross ori ginally re­
quested communication to Suffolk, which was
arranged on UHF, linking Nassau and Suffo lk
Counties and New York City. A call also went
out to Sid Walen K2LJH, 01 Azden in New Hyde
Park, New York, to supply additional radios,
which the company was able to do.

As the situation developed, the Red Cross's
mission became leeding the 2000 to 3000 res­
cue workers at the "crash site" (US Coast Guard
Station) and to provide mental health support
for the workers and the victims' families. The
local telephone company, NYNEX, donated cell
phones, but these initially were useless, with
3000 rescue workers and thousands of mem­
bers of the press severely overloading the lo­
cal cell. NYNEX set up a high-capacity site the
second day, but that had its limitations also.

Ham radio worked, however, and ARES or­
ganizations were able to provide communica­
tions links between the American Red Cross
HQ in Yaphank, New York, the lead Red Cross
official at the site , and the Red Cross official at
the morgue.

Although the recovery efforts continue, ama­
teur radio support conclu ded during the last
weekend in July.

Walt Wenzel KA2RGI, of the Region IV
RACES, ollered some lessons learned during
the support effort. Among them:

You can't always count on 2m repeaters
alone to provide coverage (the Flight 800 re­
covery effort, in fact, relied on a 70cm repeater) .

ECs should keep a database of ava ilable
equipment that can be loaned to operators who
turn out.

Prospective volunteers should be reminded
that while duty shifts are usually eight hours ,
they can often be 10 or 12 hours long. "People
have to remember that having two batteries
does not mean they have long-term power for
handhelds," said Wenzel.

Coordination among ECs is key to success
and individual volunteers must also coordinate
their involvement wi th those in charge and not
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Newly Discovered
Computer Viruses

-FEDERAL BUREAUCRAT VI RU S: Divides
your hard disk into hundreds of little units , each
of which does practically nothing, but all of
which claim to be the most important part of
your computer.

-PAT BUCHANAN VIRUS: Your system
works fine, but it complains loudly about for­
eign software.

·PBS VIRUS: 'rour programs stop every few
minutes to ask for money.

-ELVIS VIRUS: Vourcomputergets fat, slow,
and lazy, then self-destructs, only to resurface
at shopping malls and service stations across
rural America .

-ROSS PEROT VIRUS:Activates every com­
ponent in your system, just before the whole
thing quits. Then space aliens land at your
daughter's wedding.

li ft ed from The Open Squelch, off icial
newsletter of the Van Wert Amateur Radio Club.

It's a Bird ! It's a Plane!
No, it's...

A joint AMSAT-Germany/AMSAT-No rth
America presentation in July announced that
the next ESA(European Space Agency) Ariane
5 mission, AR 502, launch will be carryin g
AMSAT's Phase 3-D International Satellite.

Alter the failure of the first Ariane 5 launch
in June, a boa rd of inquiry presented the ESA
with recommendations that should be consid·
ered lor the next mission. Dr. Meinzer, Phase
3·D project leader, was quoted saying, "We
have been given strong assurances that ESA
has taken the recommendations of the AR 50t
Inquiry Board to heart and are now 'rolling up

One quietly altruistic event during the fun 01
the "Four Days in May" at Dayton this year was
the collection of several hundred dollars to pur­
chase solar panels for lighting in a small , very
poor village in EI Salvador. The panels will be
taken to EI Salvador this winte r by Jo-Anna
Dobbs G00WH, who will spend a month work­
ing with a support group lor the Village.
Mrs . Dobbs, wile of Rev. George Dobbs G3RJV,
of lancashire, England, takes unpaid work
leave and provides her own fare. All funds
raised by the support group go directly to
the village, for primary health care and co­
operative production .

Also , for many years, usualiy unknown to
members, the G-QRP Club has sent free
SPRATs, books and parts to many people in
the third world who want to be involved in ama­
teur radio but lack the funds. This year, in con­
junction with NorCal, the G-QRP Club plans to
ship 20 Epiphyte SSB kits to Asia for young
amateurs who cannot buy equipment. Current
plans are to Ship kits to Ind ia and Pakistan , but
suggestions from overseas members about
other potential recipients are welcome.

Taken from an editorial by Rev. George
Dobbs G3RJV, in SPRAT, The Journal of the
G-QRP Club.

Radio LoIIiPQP _

MiamiChildren's Hospital has the first in-nos­
pital pediatric radio station in the country: Ra­
dio Lollipop, staffed by volunteers, hospital
staff, and patients, will broadcast live from a
booth adjacent to the Child Life Playroom.

"Radio Loliipop provides hospitalized chil­
dren with a way to escape the boundaries of
illness by using their imaginations and becom­
ing active participants in programming ," says
Renay Blanchette Rouse, project manager. The
ch ildren will be able to take part in the pro­
grams, choose records, or answer quizzes by
using special phones from their bedsides.

Radio Lollipop is an intemauonat not-for­
profit organization established in 16 major
children's hospitals around the world , includ­
ing Great Britain, Australia, and New Zealand.
It was first launched in 1979. Fa
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NEUER SRV DIE
Continuedfrom page 4

seemed worth checking OUI when palladiu m
and deuterium were put in a lithium bath. It
was much the same with Hydrosonics in
Georgia. which has been manufacturing
steam heating systems thai use a new ap­
proach 10 water compression 10 heal the wa­
ter. Then their customers started remarking
on how efficient their sys tems were, so they
tested one and found it was more than 100%
efficient. Hey, what's going on here?

What fields have you become an expert
in? For thai matter, what have you done with
your life thai has contributed even a little bit
to the advancement of society? One of the
things that really disappointed me when I
started going to the reunions of my oid sub­
marine buddies from WWII was that few of
them had ever done anything o f any signifi­
cance since our time on the submarine. In­
deed, that was the most important th ing
many of them have ever done.

II just isn' t that difficult 10 become an ex­
pert in some field. In almost any field. When
the microcomputer came along in 1975 I de­
cided I'd have 10 learn how the darned things
worked. I went out and bought a stack of
books on computer theory and staned read­
ing. When I found them almost impossible to
understand (they were terrible . . . college
text s), that gave me the idea to start Byte. I
knew there would be hundreds of thousands
of peopl e in the same fill. as a result of this
revolutionary development.

No one knows yet how cold fusion actu­
ally works, so anyone new to the field is
starting out fresh . Actually, a newcome r has
an ad van tage. One of the things that has hurt
cold fus ion has been the know-nothing sci­
en tists who, because they don' t have an ell. '
planat ion for what's happening, have been
refusing to believe lr. Their position is that
every one o f the research labs that has
claimed positive results has made serious er­
rors. II can' t happen. It hasn 't happened. Ev­
eryone is mistaken. One sc ientist, Professor
John Huizenga of the University o f Roches­
ter, and one journalist, Gary Taubs, have
staked their reputations o n this with books
they've published.

Amateurs have a great advantage in that
they arcn' tlimited by what they know, only
by what they don't know.

So the next time you start reading about
digi tal voice, digital data compression, video
compression, or a crypto algorithm, don' t
blonk out your eyes like that stupid old or­
phan and her 7Q..year-old dog: put on your
pioneer hat and head for the hills o f learning.
How's that for some creative cliches? Blo nk
that metaphor!

Black & Wh ite
For detail ed information and prices . call o r w ri te for a our free catalog !

I' ll bet you d idn ' t know that the argot spo­
ken by blacks was originally a wh ite tan­
guage. That 's rig ht, what is no w spoken by
our uneducated poor blacks came over from
the south and west of England in the 17th

Continued on poqe 18
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Number 10 on yOIll" FHfJo.clr. card

Switching Power Supplies
Different Is Good!

Dave Miller NZ9E
7462 Lawler Avenue
Niles IL 60714-3108

L et's review: An AC line operated As it turns out, switching power sup-
linear supply normally consists plies really do have several advantages
of a step-up or step-down po wer goi ng for them . Traditional linear sup-

transformer. followed by a d iode recti- plies are shamefully inefficient. They're
ficr. dual-d iode rectifier pair, or a four- oftcn 50% (or less) efficient ! That
diode bridge rectifier package . The means that onl y half (so metimes less)
transformer's output voltage is applied o f the input power is converted into
to the rectifier circuit and the pulsating the operational power needed by the
DC output from the rectifier is then sent device being run from the supply and
on to be filtered by an RC (rcsistor/ca- the res t is dissipated as heal. One rea-
pacitor) or an LC (inductor/capac itor) son for this hi gh level of ineffi c iency
filter section. The resulting voltage is lies in the amount of "overhead" vult-
then either used directly, or further pro- age necessary (the o ver- voltage needed
cessed by o ne of the many solid-state ahead o f the regulator ci rcuit to make
regulator circuits that are available to sure that it maintains regulat ion over
the equipment designer today. The en- widely fluctuating current demands) .
tire process is easy for most of us to pic- Another is the difficulty (and expense)
ture. and entirely linear (non-digi tal) in in designing an efficient 60 Hz power
its makeup . This is the typ ical power conversion trans fo rmer. By contrast,
supply that we 've all learned to build swi tching suppli es can be designed
and troubleshoo t. to be 85% efficient or better, rc su it ing

But just when you thought tha t you In considerably less heat loss and
had it all down pat, along co mes those In less need for robust co mponents
new "switching power supplies" to wi thin the supply to di ssi pate that
add co nfusio n! What gives? Is this heat. Switching suppl ies are sm arter,
just somconc 's brainchild to make life small er. lighter. and produce less
complicated , or arc there real- li fe wasted heat than do their linear
advantages to switching supplies? counterparts.

lnp.II AC~ DC Rquln:o:l DC0Ii1plJl

~ c.,,,,,",,
~

T(:" ..........y..... s_ Om,,,
-t>U

e -t>
Fda

Transislcr ,/ Orcuil Cirtuil o
"''''w"'"'

Modulator
Sampling

Cire"i!

OKillalor

~ I "'..... ICirtui t

Fig. I. The block diagram ofa switching power supply,

But that 's ne t alll

There are additional ad vantages to
switching supplies. They'll operate over
a greater range of voltages and currents
than will a linear supply: the input voltage
can actually be lower than the output volt­
age; and the output voltage can be of the
opposite polarity from the input voltage.
These last two features are not even pos­

sible with true linear supplies.
How is all of this accomplished? It's

getting more and more important for all
of us to kno w how, because switching
supplies are showing up more fre­
quently in computers, video monitors.
cons umer electronic s, and of co urse,
amateur gear. In order to be able to
tro ubleshoot switching supplies when
somc thing goes awry, we have to at
least be minimally familiar with the
theory o f ope ratio n of these relatively
new dev ices, so here we go. Follow
along with the help of the hlock d ia­
gram in Fig, 1 while we explore the
various elements that make up an aver­
age switching supply-it's not all that
tough- just a different way of looking
at power supplies.

T he njtty-grittles

It ' s easiest if we begin wit h a
sl ightly differe nt mindset than when
we ' re thinking abo ut linear supplies .
Instead o f actual voltage s and cur­
rents , I'll he usi ng the term "energy"
(w hic h is what voltage and curre nt re­
a lly is) and the n view what happe ns to
this energy in terms o f cire uit
" bloc ks" ins tead of trackin g the elec­
trons thoug h each compo nent pa rt. I
th ink that it makes it easie r to picture
what ' s happening .
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Free MFJ Catalog
Write or call .. . 800-647-1800

440MHz SWRAna/yxer
MFJ.219 Read SWR of any antenna
$9995 420 to 450 MHz -- Ju~ t plug

coax of your antenna into
SO-239 connector, set frequency and
read SWR. Uses microwave
integrated circuits and microstrip
technology. Jack for external
freq uency counter. 71/-x2 Ihx2 1/ 4 in.

MFJ-219N, $99.95, sames as
M FJ-219 but with "N" connector.

MFJ-219121 812171208/2071203 uses 9 volt
battery or 110 VAC with MFJ-1312B, $ 12.95.

Nearest Dealer/Orders: 800-647.1800
Technical Help: 800-647.T E CH(8324)

• 1 year unconditional guarantee '30 day mooey back
guarantee (less sIh) onorders fromMFJ• FREE catalog

ME:J
MF] ENTERPRISES. INC.
B Oll 494. Miss. Stale, MS 39762
(60 1) 323-5869; S-4,30 CST. Mon.·f ri .
FAX: (601 ) 323-655 1: Add sIh

MFJ . .. making quality affordable
Prices and specifications &object 10change (I !99' MrJr.nu>pri>n Ioc.

2Meter SWRAna/yzt>r
MFJ·208 MFJ-208 2 Meter VHF
57995 SWR ArudyzeT" finds the

SWR of any antenna from
138-156 MHz. Jack for external
frequency counter. 7lfzx21hx21/ . inches.

For Commercial VHF Radio
Same as MFJ-208 but for

commercial VHF. MFJ-217, $79.95.
covers 3D-50 MHz and 1\lFJ-218.
$79.95. covers 15D-170 MHz.

MFJ Amenna Bridge
MFJ-204B G~t fo~ detennimng
57995 feedpomt reslstance of .

antennas and for designing
impedance matching networks. Measure
RF resistance up to 500 ohm. Covers all
ham band" 160-10 Meters. Built-in
resistance bridge, null meter, tunable
oscillator-driver. frequency counter jack.
71/2X2 l/zx21/ . inches. Use9 volt battery or
110 VAC with MFJ-13 12, $1 2.95.

1G-16OM SWRAna/yIer'
MFJ-207 If you're an HF man, this
57995 compact MFJ-207 HF SWR

Annly;;eT" will help you build
10-160 Meters antennas that'll make
working OX almost routine.

Just plug in your coax to find the
SWR of any HF antenna on any ham
band ID- HiO Meters. Has jack for
external frequency counter. 71hx21/zx21/ 4

inches.
BandswllcIJ Dip MeIer"
MFJ-203 T.~e MFJ-203 .is a .
59995 sensurve Bandswitched DIp

Meter" that covers all ham
bands from 160-10 Meters.

There are no plug-in tuning coils to keep
up with or break.

Has detachable coupling coil, dual
FEr oscillator, op-amp meter amplifier
and jack for external frequency counter.
71/zx21/zx21/ 4 in.
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MFJ HFNHFSWRAnalyzer'·
with RF Resistance Meter

Read your antenna SWRfrom 1.8·170 MHz . . . Itl-digit LCD frequency counter . . .
RF Resistance Meter'· . . . smooth reduction-drive tuning . . . simple-to-use ...

'1 It What the MFJ-2S9 Does ~ower and watch SWR change, For free manual write or call MFJ.
.. . Instantly as [OU make each adjust- Take It Anvwhere

The MFJ·259 g1ves youa ment You'l know exactly what to . :J ............
complete picture of your antenna's do bysimply watching the display. The ~FJ-259 IS fully portable.
performance anywhere between 1.8 'Iune critical HF mobile anten- po~ered internally ~Y 8 AA bat-
and 170 MHz · - you can even check nas in seconds __ without subjecting t

S
' I' 2" 9' So' ,I,lq VAC with MFJ-1312B,

SWR outside the ham bands . hi h SWR . . t S In a rugged all me tal
ith 'I ' FCC S your transceiver to tg " cabinet that's a compact 4x21J2X63/~WI ou t VIO atmg rules. et Measure your antenna s 2'1. . .

the bandswitch and tune the SWR b d id h . i b d inches. Take It 10 remote SItes, up
dial--jusl like your tran sceiver an WI I.bondSId: e an, towers, on OX-peditions -- any-
SWR ' di I d i 1 tl I' or analyze multi an pe onnance where your antennas are located

IS ISP aye ms an y . ove the entire spectrum from I 8 to .. '" '" "', "r - . For rough service, pick up a
RF Resistance Meter" 170 MHz. . convenient MFJ-29B. $24.95,

Does 2:1 SWR mean 25 ohms or Measure inductance , padded carrying pouch to keep your
100 ohms? The new MFJ-259 tells capacitance, re sonant .f~ue,:,cy of MFJ-259 close at hand and looking
you at a glance! tuned.crrcurts, !FansmlSSlOn line like new.

Now you can measure RF velocity factorlimpedanceJ1oss.Test H Good ' the l\1FJ 259?
resistance up to 500 ohms at RF chokes. transformers, baluns. ow IS TW ··

minimum SWR __ instantly __ on Adjust your tuner for a perfect MFj SWR Analyzers work so
MFJ's exclusive side-by-side RF 1:1 match ~i.thou t creating qR.M. good, many ant.enna manufacturers
Resistance and SWR Meters! And this ISonly the beginning! use the~ m ~elf lab ~d on the

Take the guesswork out of The MFJ-259 is really four test productto,:, h~e -- saving !housandr
building matching networks and instruments in one : an acc urate RF of dolla.rs m l.nstrumentallOn costs .
baluns for you r an tennas signal generator, a high resolution Profe ssional Installers and .

MFJ-259 f you work Watch the effects of ~pacingon 170.MHz frequen,;y counter, RF technicians use them ~orldw lde.
$23995 with antennas, MFJ's radiation resistance as you adjusl Resistance Meter and an SWR Get More by Paymg Less

revolutionary new your antenna . Analyzer"' . With the MFJ-259. you $et full
SWR AnalyzerT

" is the best invest- H' What Yl Can Do Free .Manual 1.8 to 170 MHz coverage, SImple
ment you'll ever make! Now you ~re s . ou , ••• MFJ comprehensive 18 page op~ration , instantaneous readings.
can diagnose a wide range of Fmd your antenna s true instruction manual is packed with a high accuracy frequency counter
antenna problems instantly with resonant frequency fro m the shack. useful applications __ all explained in and MFJ's exclusive RF Resistance
one easy-to-use instrument. 'Iune the antennas on your simple lans~~e you can understand! Meterr-: all for a low $239.95.

1.a.170MHzSWRAIICIIyurs- CarrylngPauchwilhw"1IIdow Dip MeterAdapter
MFJ 249 HFIVHF MFJ-298 Tote your MFJ-66 Plug a dir mete r

MFJ-249 - $249 5 MFJ-259J249/209 51995 coupling coi intoyourMFJ$2199 5 SWR AnalyzeJ'Tw has all SWR Analyzer'" SWR Anal/'zer'" and tum it
the features of h ith ' t ' d ,

MFI-2S9 b I' RF . anyw ere Wit 10 0 a s~ns l ilve ~n accura e
ut ess resistance this custom bands witched dip meter.

mete.r. Includes 1.8- 170 M!'I~ Carrying Pouch. With a dip meier you'll
continUOUS coverage, Hj-digit Made with a special save time and take the
LCO freque~cy c0l,lnter and f -fill d f bri " guesswork out of winding
smooth vernIer tuning oam I e a fie , 1 . .. .
. . cushions blows. deflec ts scrapes, and protects COl s, ~easunng. inductance and caeacltance,

MFJ-209 M FJ·209 HFIVHF knobs, meters and disp lays from harm. measuring veloc~ty factor and electricallengths
510995 SWR Analyzer" is Clear protective frequency display wi ndow of coax: De.termme resonant frequ~ncy of

same as MFJ-259 and cutouts for knobs let you use it without tuned ~ l r.c Ul t s and measure Q of COlis: Set of
without LCD frequency counter taking it out of pouch. Fully-adjustab le two coils co~r 1.8-170 ~Hz depending on

and RF resistance meter. Has jack webbed fab ric carry ing strap has snap hooks on your MFJ S R Analyzer .
for external frequency counter. both ends. Wear around waist or over shoulder.
MFJ-249/MFJ-209 are 4x21J2x6l(4 Keep your analyzer safe and looking new!
inches and uses 8 AA ce lls or 110 MFJ-29, $ 19.95. no window or cutouts.
VAC with MFJ~1312B. $ 12.95.



co ntro l c leme nt eac h seco nd. An e rror
vo ltage from the o utp ut sampling a nd
re ference circuit blocks is abo fed into
the pu lse width mod ula tor and used to
de termine e xactly how wide tho se
pulses will be . It's simi lar to a phase ­
locked loop in a digital frequency syn­
thesizer in some respects. but the
analogy sho uld n' t he c arr ied too far. A
swi tching power supp ly is uniq ue. hu t
not completely un like other circuitry
co mmo n in ham gear these day s.

It' s important to rememher that the
o utp ut sampling block . the feed hack
bloc k, a nd the reference oscill ator
block all e xist to inform the co ntro l e l­
e me nt ho w muc h o uts ide e ne rgy to
perm it into the storage loop block at
any insta nt in time . Th inki ng in these
terms req uires that mindset ment ioned
earlie r- somewhat d ifferen t than when
anal yzing how a co nventional li near
power supp ly works. The pu lse-wid th
modulation (or d uty-c ycl e modulatio n )
places the theory o f a switching supply
more into the digital do mai n than in
the li near or analog do mai n . The con­
tro l c lement of the supply is pul sed o n
and o ff , usin g pul ses o f vary ing d ura­
tion. rather th an a co ntinuo us and
smoo thly varying sampli ng vo ltage as
in a li near supp ly. Perh aps now yo u
can agree why looki ng at a switching
power supply in terms or bloc ks or
sec tio ns is eas ier to visualize. Since
switc hing supplies arc so mewhat cum­
p le x, brea king the supp ly down into
the se catego ries lessens the confusio n
that m ight othe rwise result whe n fi rst
loo king at the schematic d iagram of

and efficiently to meter the amount of
energy pe rmitted to pass through the
tempo rary storage bloc k. all within
fractions o f a second .

Goi ng hack to Fig. I. we see that the
output of the temporary storage circuit is
fed into an output filter circuit (or block)
and on to the load . But a sampling of the
o utput is also fed into an error amp.
along with a refere nce voltage . A refer­
ence oscilla tor 's output is fed to the
pulse width modulator and used to deter­
mine the number o f pulses sen t to the

1

8

Output

Capacila"

"These last two features are not evell possible
with true linear supplies,"

Now. here 's the neat part:

The co ntrol clemen t that I mentioned
earlie r determines huw much energy will
be permitted to build up within the tern­
porary storage circuit, based upon the
demands of the final load circuitry. It
does this hy monitoring the "ideal" de­
sign energy level. and then automatically
adj usting the control element to permit
more or less energy into the storage
bloc k. based upon that design ideal. Un­
like the normal regulator ci rcuit in a lin­
ear power su pply. however. the contro l
element in a switching supply pulses the
pass transistor o n and off. ma ny times
each second. and varies the duration (or
d uty cycle) of those pulses. to match the
ene rgy level needed by the fina l ci rcuitry
being powered . It's called pulse-width
modulation and it can react very q uick ly

around itself. it supplies the energy
stored in its magnetic field to the capaci­
tor whic h acts as a rese rvo ir for that
energy. holding it unti l it's needed by
the load (the dev ice be ing powered ).
So the ind uctor and capacitor work in
tandem. building up the energy to the
level deemed necessary in the desig n,
temporarily storing it. the n releasing it
as needed into the circuitry being pow­
ered in a co ntro lled fashion. The diode
in Fig. 2 simply provides the directional
path for current now.

8

1

Fig.}. In this step-down circuit, the olllpllt mirage is lower than the input voltage by u gil-en
mllOlmt and the Vlltplll i.~ primarily supplied by the discha rging of the capacitor. with somr
udditionat ellerxy supplied by the inductor as needed. bill the inductor 's main function is 10
replenisn the charge 0" the capacitor.
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The input rectified line "ullage is fi rst
introduced into a controlled pass transis­
lor block (show n in Fig. J). much like a
pass transistor regulator circuit in a lin­
ear supply. Immediately following the
control device is a temporary storage CiT·

cuit. II consists of an inductor. a capaci­
tor and a diode. The temporary storage
section is important. and something of a
deviation from what we normall y think
of as the typical filte ring section in a lin­
car supply. To understand what happens.
cast your mind back to Electronics 10 1:
An inductor opposes any change in CUf­
rent (by developing a co unter EMF) and
is ublc to store energy within its own
magneti c fi eld . If neither o f these prop­
ert ies of ind uctors sounds particular ly
familiar to yo u, yo u might want to go
hack ami s tudy up a hit o n induc tors in
any basic e lectronics text. or yo u can
sim ply take them o n faith. hut it ' s im ­
portant to keep them in mind when
analyzing how a switch ing suppl y docs
what it docs.

Basically. when an ind uctor hegins to
carry cu rrent. its counter EMF opposes
the change. causing the CUTTent to in­
crease at a logarithm ic rate. rather than
all at o nce. The same effect is true in re­
verse; when the induc tor is giving up its
energy, there's a "reluctance' to the
change, and the decrease is likewise at a
logurithrnic rate. Thi s permits the induc­
tor to sto re and release energy at a natu­
rally co ntrolled rate and fucilhut cs the
action o f thc switching power ci rcuitry.

Jump over to Fig. 2 momentarily.
Once the supply is operational and thc
inductor has built up a magnetic fie ld



Ii!ASTRON
CORPORATION

9 Autry
Irvine, CA 92718
(714) 458·72n • FAX (714) 458.()826

ASTRON POWER SUPPLIES
• HEAVY DUTY. HIBH QUALITY. RUBBED. REliABlE·

SPECIAL FEATURES "'FORMAOCE SPECIFICATIOOS
• SOLID STATE ELECTRONICALLY REGULATED • INPUT VOLTAGE: 105-125 VAC
• FOLD-BACK CUM ENT LIMITING Protects Power SUpply • OUTPUT VOLTAGE: 13.8 we ± 0.05 volts

from excessvecooent & continuous sIloI'ted outpu1 (Internally Adjustable: 11·15 VOC)
• CROWBAR OVERVOLIAGEPROTECTION on all Models • RIPPlE Less than 5mv peak to peak (lull load &

'I~ IUA,I$-4A. IlUA.IlS-4L.I$-$l. low line)
• MAINTAIN REGlIl..ATKlN & lOW RIPPlE allow line Inpul • All units available in 220 VN; input voltage

VOltlge (except lor $l-11A)
• HEAVY DUTY HEAT SINK . CHASSIS MOUNT RJS£
• THREE CONOUCTOfI POWERCORD except lor RS·3A
• ONE YEAR WARRANTY . MADE INU.S.A.

E
SWITCHING POWER SUPPLIES

CONT. IC5 WT.(LB5)
20 25 4.2
25 30 5.0

55·25
55·30

SL SE
• lOW PROFILE POWER SUPPLY

Colon ClIntinuous I&S' Slzl lIN~ ""&'"MODEL Gn, ,"'. Duly (Amjnl lAmps) H"W " Wl b•.
Sl-11A • • 7 11 2% " ffi " 9% 12
Sl-11 R • • 7 11 20/1 " 7 "914 12
Sl ·11S • • 7 11 2%" N" 911. 12
Sl·11R-RA • 7 11 4'4"7 >< 9% 13

• POWER SUPPLI ES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
c.rt11lJ1U its' ... I"b ~'~::lMODEL Dlty IAllps) IAMIIl) I - W-

AS'" 3 4 3'h - BY. - 7'./1 G
RS·5L 4 5 3'h - 6V. - 7'4 7

• 19 H RACK MOUNT POWER SUPPLIES
ClnllnllDus ICS' Size [IN) 'h1P~'"jMODEL Dllly,Amllll [Amps) Hx Wx 0 WL [ bl.

RM-12A 9 12 5lf. x 19 x 8'/. 16
RM-35A 25 35 5'/. x 19 x 12 'h 3'
RM-SOA 37 50 5'1. x 19 x 12'h 50
RM -6lJA 50 55 7 x 19 x 12'h 60

• Separate Voll and Amp Meiers
RM-12M 9 12 5'1. x 19 x 8'4 16
RM·35M 25 35 5'1. x 19 x 12 ."., 38
RM·saM sr 50 5'4 x 19 x 12 'h 50

MODEL RM-35M RM-6lJM 50 55 7 x 19 x 12'h 60- C,llin..1 leS' lilt III I n i" i' .
MODEL Gray ."" 011, ,A.,'I ,A·,'I I xW xl WI. Ilh .J
RS-3A , 2.' J 3 x 4lfo x 5'" •RS-4A , , 3 • 3310 x 6'1t x 9 5
AS·5A , 4 5 3'1.1 X 6'11 x 7'1. 7
RS·711 , , s 7 3'10 x 6'>7 x 9 9
AS· l0A , , 7.' 10 4 X 7'1.1 X 10 l~ 11
RS-12A , , 9 12 ew x ax s 13
RS-12B , 9 12 4 X 7V, x 103,; 13
RS-20A • , 16 20 5x9x 10V, 18
RS-"A , • 25 ss 5 x11 Xl1 27
~50A • 37 50 s x 13"" x 11 "MODEL RS-7A R ·7OA • 57 70 6 x 131{. x 12\ ..

'nlin"l ICS' Sillll_1 l'i"I',
MODEL III, (A.,IJ 1"" 1 II xW x ' WI. [t'I.1

• Swikhable vol! and Amp meier
RS-12M 9 12 4V, x 8 x 9 13

• Separate volt and Am p meters
RS-20M 16 20 5 x9 x1 0'/J 18
RS-35M 25 as 5x11 x 11 27
RS·SOM rI 50 6x 133/0x11 "RS-70M 57 70 6 x 131{. x 12\ ..

RS-M SERIE;.:,S_~

RS-L SERIES

RM SERIES

RS-A SERIES

MODEL VS-35M

VS-M AND VRM·M SERIES
lCO' lilt (II I "i"ll.'b,,) Ix Wx ' WI. (Ih .)

@13.BV
12 4'11x8 x9 13
20 5 x 9 x 1O".. 20
as s x n x u 29
50 6 x 13'10 x 11 ..
70 61 13"' x12 ', ..
" 5V. x 19 x 12V, 38
50 5'1. x 19 x 121!J 50

ICO" 1111 (III nl"I,.
A." I x Wx l WI. 'Ih.)

7 4 x 7", x 10" 10
10 4 X 7".. x 10" 12
12 4", x8 x 9 13
20 s x s x 10~ 18
11 234 11N x 9lJo 12

CIRCLE 16 ON READER SERVICE CARD

• 5eparate Volt and Amp Meters . Output Voltage adjustable from 2-15 volts . Current limil adjustable from 1.5 amps
III Full load

'"1IIHn
MODEL lit, '''.'1)

@1 3.8VDC @1OVDC @5VDC
V5-12M 9 5 2
V5-2OM 16 9 4
V5-35M 25 15 7
~50'1 37 22 10
V$-7DM 67 34 16

• Variable rack mount power supplies
VRM--35M 25 15 7
VRM-SOM 31 22 10

• Built in speaker - '"liu...
MOIEl G", ... 1111, (A.,IJ
RS-7S , • 5
RS-IOS • , 7.5
RS-12S , , 9
RS-20S , , "SL-llS • • 7

RS-S SERIES



FiX. -I. This polaritv inverting circuit functions <U a "j lyIJlld ;" circuit, supplying enf'r1l.)" f rom
both the ind uctor and the capacitor, bu t with the inductor charging the capacitor ill a reverse
direction f rom the input polarity sense . An inverting eirellit li l e the fine shown can be either
step-up or step-down in terms of the final amOllllt (Jf output voltage,

,

G

in higher curre nt applications (such as
mig ht be found when powering a typi­
cal 100 W amateur HF transceiver ), is
shown in Ffg , 5 . Instead of using a
relati vel y heavy and ineffic ient 120V
10 low-voltage-transfo rmer (as older
linear supplies would do). thi s line­
vol tagc-ro-l -rv supply first rec tifies
the 120 volts. fil lers it, and app lies the
high-DC line vol tage to a pair of tran.
sivtor driver stages. These driver
stages arc switched on and off at a
high frequency (contro lled by the
driver osci lla tor) and this high -fre­
quency pulsatin g DC then is stepped

G

0
• I -0<, ' I

1 -, 1
j l""" Ou,,",Input W... -

Mod"""" CapacilOf........
~ ~

n. ~

Another variatio n on the switching
power supply, one that finds its home

elemenrs arc confi gured differently
agai n (see Fig. 4 ), result ing in the
posi tive and negative sense changing
positions betwee n the input and out­
put. It does th is by allow ing the indue­
tor to re verse charge the capaci tor.
Once agai n, Fig, 2, 3 and " show each
of the three possible conditions and
the basic co ntro l/s torage clement con­
fi gurations needed to achieve them.

A somewhat di fferen t a pproach

Gelling had to some of the details
now, I mentioned earlier thai a switch­
ing supply can either step up or ste p
down the input vo ltage, eve n if the in­
put vo ltage is lower than the des ired
output vo ltage . Stepp ing down is cast ­
es t to sec; when the supply is ope rating
normally. energy stored in the
induct or ' s magnetic fie ld and in the
capacitor's d ielect ric is supp lied to the
output load ci rcuitry Via the
cupacitors discharaina-c-with the in-_ 0

ductor recharging the capac itor a.\ well
as supplying some o f the load current
itself Remember also that the tempo­
rary storage section component con­
figuration in Fi~. 2 is used for thi s
purpose. When stepping up the output
voltage , howeve r, the temporary stor­
age sec tion is configured somewhat
differentl y (see Fig, 3 ). ..... ith the resu lt
that the inductor 's energy is summed
with the capaci tor's energy, in a ci rcuit
that' s remi niscent of the classical cas­
caded voltage doubler circuit. Th at
confi guration result s in a highe r volt­
age on the output than was presen t on
the input for low curre nt demand ap­
plicatio ns. When polarity inversion is
called for. the control ami storage

The three basic types

one o f these odd-looking ducks.
Th inking in terms of bloc ks or sections
also can he helpful in troubleshooting a
switching supply-by examining what is
and what is not prese nt-in terms of all
of the necessary elements.

FiX. 3 .1/1 this step -III' circuit, the 0111/111/ voltage is higher by a given amount than the input
voltage , since it ("O f/siSIS of the ('lI fl1 I1IC11i\'e totat of the energy supplied by both the inductor
and the capacitor.
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down 10 a high-curren t. low-voltage
DC by a more efficient high-frequency
transfo rmer and a pair of high-current
switching diode s. The advantage is a
much lighter, smaller, more e ffi cient
tran sformer. and considerably eas ier to

fi lter high-frequency pul sating DC.
Better control ove r the amount o f input
energy is also possible by utilizing
pulse modulation control ci rcuitry as
discussed before.

The reduction in size and weight by
using high freq uency switching-c-as
opposed to the 60 Hz line freque ncy

UTile square "",aloes generated
ill digital switching are rich

ill harmonic content:"

,,",'

GG

+ +
(). .I -0' ., , I

1 1
VPulse

Ou'..... w...

~Mod"""" """'ito<

~ ~
Controlled

Pass
TnmsislOf

~
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Skywave
Propagation
Prediction
Software
for Windows 3.1lWindaws95
Tell SKYCO M where yo u are, your' '.• " ". ,
tr an smitter power and antenna gai n.
Enter the current Sunspot N umber or Solar Flu x measurement.
SKYCOM 's w indows Simplify data entry. Pick a location fro m
SKYCOM's database of over 4(i) call sign p refixes, using SKYCOM 's
database search tools or map. You can tailor the SKYCOM database
to your.own reeds by adding addi tional locations. Instantly obtain
prediction reports that tell you the best time and fn>quency for your
transmission. You can also obtain a detailed report that lists the
vertical critical fr~uency, frequenc y of Optimum Transmission,
Signal to Noise ratio, and other data. SKtCOM 2.0 includes an
on-line b eam heading reference to the direct and long path bearinK
and distances (in miles and kilometers} from your home station to an
locations in the SKYCOM database.

Electronic Distributors
325 Mill Street N.E.
Vienna. VA. 22182
Ph: 1 703 938 8105
FAX: 1 703 938 4525
Exclusive North and South American Distributors

o a 0 e 3 old
"The most advanctd Digital SignalProcessing PC

rogram for tht analysis and d"oding ofHFdata
communications!"
Code 3 Cold makes decoding easy for the novice and expert. Unlike
the cwI RTIY decoders, Code 3 is an exclusive au to Classification
that tells you what you art> listening to (30 + m odes) and automati­
ca l~y sets you ur to sta rt decoding . Automatic analysis and
oscilloscope func tions are both selectable from abnost anywhere in
the program. The silt Main Menu S( i h ' i LS make mo\in~ around the
Code 3 "Gold program a snap . Code 3 is the most sophisticated and.
~mcompassmg d ecoder available . The 26 standard modes
Include.Package Includes: Code 3 Gold software, audio-dlgttal
converter and RS232 cable, all ready to go! Requirements. IBM
ompatible, MSDOS with 640kB of Ram, e GA or better monitor.

• Morse • R1TYI Baudot / Murray
• Sitor CCIR 625/ 476-4 ARQ · Navtex
• AX25 Packet • Facsimi1e all RPM (up to 16gray

shades at 1024 x 768 pixels.)
• Autcspec - Mk's 1 and II • DUP·ARQ Artrac
• T~plex • ASCII
• ARQ6-90/ 98 - SI·ARQ/ ARQ-S
- SWED-ARQ-ARQ-SWE - ARQ-E/ ARQ1(0) Duplex
- ARQ-N-ARQ-l000 Du plex vartent
- ARQ-EJ-CCIR519 Variant - POL-ARQ 100 Baud Duplex ARQ
- TDM242/ ARQ-M2I....242 _ TDM342/ ARQ-M2/4
- FEC-A FEC100A / FECI01 - FEC-S
- FEC1000 Simplex - ~rtsinfo300 baud ASCII
- Hellsaeiber-Synch / Asynch - Sitor
- RAW (Normal Sitor but without SynchJ
- ARQ6-70 - Baudot F'788N
- Pactor - WEFAX
Available options:
- Option 3 Piccolo - Option 4 Coquelee
- option 5 4 special: ARQ &: FEC s~tems, TORQ-lO/ ll,

ROU-FEC/ RUM·FEC., HC-ARQ (JCRC) and HNG-FEC
- Option 8: SYNOP d ecoder .

Bill RUey K9IMG. I e njoy
reading your " Ne ve r Say D ie"
column. Recently, you mentioned
the Counc il of La Raza, and that
you d id not know who they were.
Another identical group is The
Counc il por la Causa . These are
Hispanic (M exican) lobby groups
that a im to get more fe de ral
funds.

t ime schedule yet. but that will be
sett led in the next two to three
months.

If any o f your re aders want to
fi nd out more about the Ne w­
foundland A m ilia ' 97 they can
write to: Robe n O' Brien, Chair­
man Newfoundland A ot illa ' 97,
clo National Yac ht C lub. I Sta­
d iu m Road , To ronto , O nlario ,
C anada M5V 3H4. Or, Bcmai l:
N FFLO Tl L 9 7 @ ao l. c om .
Co m p uS er ve is : 753 3 3 .3 243
@compuserve .com. There is a
ho st o f in for mation available
through these two mediums. so go
to it. If there are any vessels who
want to jo in the A OIiIla write soon
and get on the mailing lis t.

Dam, I sold my yachJ! ...~me.

LE TT ER S
Continw.u jrom page 7

nautical miles 10 Newfoundland 10
meet up with The Matthew when it
arrives in Booavista. They called
themselves 'The NewfCJ.Udland Fl0­
tilla '97," ard set aboot fudng a few

saibs wOO Wl"IJId be willing 10 brave
the mighry St. Lawrence River and
join them in the advemure. Well, trey
have certainly been successful, be­
cause at the time of writing some 76
sailers have signed up to be part of
the Flotilla This does not include

sonr 25American sailors who want
to join the Actilla in Bmavista. The
Toronto Italian community is also
involved, and they are considering

a commitment to obtaining one
hundred F lotilla sponso rs at
$ 1O,£XXJ apiece, the proceeds go ing
10 charity. 1be City of Toronto is
sponsoring the Ne wfound land
Aotilla '97 Log Book., and all the

skippers will be invited to City Hall
for a luncheon and presentation
of the Log Books j ust prior to their
departure.

What about the ham s ide of
lhings? Well, over a year ago I de­
cided that a venture such as the

Newfoundland Aotilia had to have
a Chief Radio Officer and he could
not qualify for that high title unless
he could arrange a Special Events
cal ls ign. So I started with the Ca­
nadian Government Department of
Co mmunications. 1bey natural ly
wanted full historical information,
which was supplied, and then I
waited. After a long wait, I phoned
and asked why the delay, and was
told that they thought that this was
the firs t time in Canadian rad io his­
tory that a maritime mobile unit had
asked for a Special Events callsign
You see, Ontario' s caJlsigns stan

with either YEar VA, followed by
the number 3. Quebec has the num­
ber2, the Maritime Provinces num­
be r I, and Newfoundland starts
with VO, not VE orVA. The Cana­
dian Peds had to write to each of
those Provinces and ask them to
allow the Flotilla to pass through
the ir terri tory without having to
change the Special Events cal lsign.
They got lite Provinces to agree,
and the Flotilla, when it sails in the
May of '97. will do so with the
cal lsign "CF3NYC:' We have not
set up a frequency and transmission

They se nd the ir members to
lo bby the federal and state gov­
ern ments for more mone y, based
upon their facts showing discrimi­
nation and a need for more and
cheaper housing . housing repair,
L1EAP (Low Income Energy As­
sistance Program) money, food
banks, medic al care, prenatal
care, bili ng ual educatio n, Head
Sta n , ad in fin itum. Our libe ral
Congress dutifully allocates more
mo ney. T he fede ral agencie s
HUD, FEMA and DHSS collabo­
rate with the Hispanics so they
know exactly how to apply for
the se federal funds . The local
agenci e s di sburse the money,
keeping 10% for administrative
costs. This local agency ca n be a
com m un ity act io n co uncil , a
council of gove rnme nt, immi­
grant services, o r one of a num­
ber of peace and social j us tice
coali tions.

These local agencies, always
traded by a liberala..livisl: Democrat.
have a liberal activist Democrat staff
that are all paidbig salaries wilha full
range of benefits, even lhwgh most

Continued on page 69
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manu facturer had used in this part icular
moni tor- a cream-colored adhe... ive that
was used 10 hold some of the heav ier
parts down o n the top of the pri nted cir­
cul t hoard . A couple of years hack. I' d
ex perienced similar adhesives becoming
partiall y conductive as they aged. par­
ticularly whe n they became very brittle.
as the adhesive on this hoard had . Fur­
thermore. the way that the adhesive had
been applied. a poten ti al short ci rcuit
trac k exis ted between the line vo ltage
bridge rec tifier and the circuit common

po int. if in fact the adhesive
itsel f had become partly
conductive. Just on thai bet .
I removed (more correctly.
chipped off) thc adhesive in
that area that would have
completed a short. and as
suspected, no more voltage
variation. I removed the rc­
maindcr o f the adhes ive in
other locations j ust as a pre­
caut ion. which on ly serves
to illust rate that power sup­
ply problems come in many
sil l'S and colors- j ust as in
any other circuit! It' s im­
possible to list all of the po­
tential variat ions. hut know­
ing how something is sup-
posed to work. and playing
a few hun ches. can often
pay dividends. Fa

o ff-spec ification. Then there are the
more e soteric problems! I ran in to one
recently myse lf. in OJ computer VG A
color monitor using a switc hi ng power
supply. II wou ld change its width and
br ight ness at time s (because the rc gu­
latcd o utpu t vol tage W'IS cha nging), all
by itself. and see ming ly without any
real reaso n. un til I finall y located the
c ulprit. I was prett y well co nvinced
that the co ntro lled pass tra ns is tor
package was the source of the proh­
lem. because lappi ng on it would o ften
cause the fa ult to occur. I was ready to
try huntin g o ne down whe n I became
suspicious o f somet hing else thai the

"This approach is sometimes the only way to amid
chasing your tail when working on any circnit
that contains service-defying feedback stages."

time being. until the prob lem ca n be
iso lated and co rrected. This approach
is sometimes the o nly way to avo id
chas ing your ta il when working o n any
circuit that contains serv ice-de fyi ng
feedback stages.

Most o f the pro blems in switc hing
supplies will he the same ones found
in any other power supply- poo r so l­
der joint s. brok en wires. poor switc h
or variable contro l co ntacts . over­
heated parts. o pe n or shorted co mpo­
nents. or integrated c ircuits that arc

supp ly is muc h mo re difficu lt to a na­
1)'I.e fo r fau lts. lt 's a lmost imperat ive
that a schematic d iagram be avuiluble :
and a "theory o f operatio n" and vo lt­
age chart can a lso be real timesavers .
The best way to approac h the problem
is stage by stage. Try to iso late the
fault o n the basis of which stage. the n
which compone nt in that stage . is he­
havi ng incorrect ly. With the feedback
loops at work. it ' s so metimes d ifficu lt
to ma ke that determination in a switc h­
ing supply. If that 's the case. try to
analyze ho w the feedback loop can be
interrupted and repl aced with a fl xcd
reference supply ins tead. j ust for th e

switch ing
swi tchi ng

V",,- '" - - ..-. T...-,."" ...... ..... ---;
"""" ""-,- uc

CKII~

...d...- FffiI>ri
I

So,,.... _____ _ _ __ __ T

H"'>- Vol,taae 4I

H;,h >- ""- ....
""'"'" Ihgh Voltaac~ __ _ ~ ""'"........,S1uI.·I!own - Low c.....,'" I SW;1l:hill.

'*"- ~ .....H'"
4 ,-....,

...d...-Rtt
Conp!iO& ,1\a:tdo___ _ _ J

",,"V_

"" - - """"'-"-
I" \'DC 0IIIpIlI ~ -.

",w ..,......

""

When tro ubleshootin g a
vs , a linear supp ly. the

Troubleshooting considera t io ns

switch ing- is quite dramatic. making
for much more portabili ty in high c ur­
rent suppl ies. One tradeo ff that should
be mentioned. however. is the potenti al
for RFI from the power supply itse lf.
especiall y when used ncar ham radio
gear. Th is is true o f all of the supplies
tal ked about so far. The sq uare waves
generated in digital switch ing arc rich
in harmonic content: it' s j ust a fact of
life in the d igi ta l domain. Switch ing
power supplies must be well design ed .
we ll co ns tructed. and ....'el l shielded if
o peration ncar radio reception equ ip­
ment is ant icipated. Reco gnized name­
brand supplies usually take e very
precaution in thi s area. but so me RFI
may st ill be experienced. just as with
an y o ther d igital circui try. Modern fer­
rite device s are ge nerally used to hel p
keep RFI fro m becom ing an o ver­
whelming concern. and all shielding
must be replaced whe n these supplies
are reinstated a fte r tro uble shooti ng.

Another d ifference between switch­
ing power supplies and the ir linear
counterparts is in their cost; switch ing
supplies are o ften 2 to 3 times more
e xpensive because of the add it ional
circuit com plicat io n and RFI proofi ng
that ' s needed . The re ' s a price for
smaller size and greater efficie ncy. but
it ' s o ften worth it.

F iX, S. (J il l' variation 0 /1 II hiKh (' lIrrn lt , lOll' voltage higir-freql/l'//c)' switching {Iowa .\ II"/ ll.~·

from II recog nised 11(1 111 (' ·!Jflll1d {lmClt{'lI r rudin equipmcntmcnufccturer.
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Number 17 on your F9edback card

Designing RF Probes

A simple one-hour test equipment project.

J . Fra nk Brumba ugh KB4ZGC
Box 30 . clo Defendini

Salinas PR 00751·0030

"Can your analog meter be used instead?"

A
n RF prohe is used to directly
measure the level of RF voltage
present at a particular point. It is

normall y used with a digital multimeter
(DMM ) to indicate the voltage level as a
DC voltage which is equivalent to the
RMS value of the RF being sampled.

However, the level of RF being mea­
sured prov ides useful information only
when the prone has been designed for
use with a spec ific meter. The des ign of
our RF probe is a function of the DC in­
put resistance of the meter we intend to
use with it. It can provide accu rate infor­
mation when used with a different meter
that has the same DC input resistance,
but will be inaccurate if the input resis­
tance of the new meter di ffers from that
for which the probe was des igned.

Our probe design is somewhat un­
usual because we want to know the RMS
value of the RF voltage we measure, and
the probe actually detects and rectifi es the
peak RF voltage. Thus, it will be necessary
to reduce the rectified DC derived from
the peak voltage to a level equivalent to
the RMS value of the Rf at the probe tip. It
is impossible to measure RMS voltage di­
rectly, except with a wide bandwidth oscil­
loscope. Therefore, we must design the
probe circuit to do this for us.

The circuit

Fortunately, this is simple . A ll we
need to know is the DC input resistance
of the specific meter. We'll use a com­
monly available full-function DMM
which, in this example, has an input re­
sistance of 10 megohms.

Fig, I shows the circuit of a common
RF probe, easy to make and use. It 's also
very easy to design so it will be accurate.
CI and C2 are usually 0.0 1 J.lF monolithic
or ceramic disc capacitors. CI acts as a DC
blocking capacitor to prevent any DC volt­
age at the tip from entering the probe. C2
is a filter capacitor to smoo th any varia­
tions in the DC voltage rectifi ed by DI,
normally a germanium diode.

The rectified DC voltage at the cath­
ode of D I is at ahout the peak level of
the RF voltage at the tip. Resistor RI
must have a value which will reduce this
peak value to the desired RMS level. Be­
cause the peak voltage of a sine wave is
1.41 4 times the RMS val ue, Rl has to
drop this excess voltage so the meter in­
dication will be acc urate. Because we
know the meter has an input resistance

of IO megohms, we can calculate the
value of Rl as follows:

10.000.000 x 1.4 14 = 14.140.cXXl
14,400.000 - 10.000.000 = 4. 140.000

ohms (4.14 megohms)

Rl should be 4.14 megohms (for use
only with a DMM which has a 10 me­
gohm input resistance ).

This calculated 4.14 rnegs value is not
a standard value, so we'll have to use
two or three 1/4W resistors in series to
make up the requ ired value. We can ei­
ther measure individual resistors from
our stock of parts to come as close as we
can, or we can do it the easy way hy
choosing 5% resistors and adding their

value to come close to the desi red value.
For instance, a 2 megohm resistor and a
2.2 megohm resistor in series will pro­
duce 4.2 megohms, +5%. Since this
combination is only 60,000 ohms higher
than needed, it is such a tiny percentage
of over 4 megohms that it can be ig­
nored. Electronics is a world of toler­
ances and percentages; as long as we
come close to the value we need, it will
work just fine.

Analog meters?

Fig. J. It doesn't get much simpler than this .

Can your analog meter he used in­
stead? Sure, but you have to know the
input resistance of the analog multimeter
on the DC range sett ing you're going to
usc with your RF prohe . For instance,
there arc FET multirneters ava ilable,
most of which have a constant DC input
resistance of lOOk on all ranges. but this
is the only type multimeter for which this
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"If DI is an IN67A , it's an invitation for
Murphy 's Law to take effect."

statement is COtTlX'l. For this meter, Rl will

have a calculated value of 4 1,4(X) ohms.
For o ther analog multi me ters the input

re sista nce wi ll be d iffere nt for each

ra nge . T hese me ters arc spec ified to
have a n input res is tance o f "X" o hms per

volt. T h is value wi ll be lis ted 111 the

operator 's ma nua l or leafl e t wh ic h IS

supp lied with the met er or, In some

cases. will be marked o n the me te r face.

Voltage

Afte r you have dete rmined the ohms­

per-vel t rating of your meter, you c hoose

the specific vo ltage range with whic h

you will use your RF probe, T he fu ll­

sca le voltage of this range wi ll be used

to calc ulate the val ue of RI in Fig. 1.
As an examp le, consid er a typi cal 20k

o hms-per-vo lt multirnctcr. o f wh ic h

the re have been mo re prod uced than

probably any other except for the pocket-

Sl/.e 1k o hms-per-volt multimeters. We

will calculate for ho th a 30-volt and a 50 ­

volt ran ge bec au se the se meters vary

among man ufacturers, Yo u probabl y

will ha ve o ne or the o ther o n your meter.

A lthough our RF probe is handy when

wo rk ing w ith transmitter po we rs of no

mo re than abou t 30 watts, i t is most use ­

fu l when adj usting the RF voltages pro­

d uced by VFO s, the loc a l oscill ator

o utput to m ixers in bot h transmi tters and

recei vers. and intermediate stages a nd

some d rive r stages 111 transm itters.

Po we r le vel s as lo w as 5 0 milli waus will

be easily detect able w it h o ur p robe .

Construction

Now we need a probe body to p ut the

circ u it in, a nd we will need a metal tip.

W hen the few componen ts have been

soldered tog ether w ith ve ry short lead s.

usmg a heat sin k to p rotect the d io de

from the heat o f so ldering. we will need
a shielded wire to con nect the probe to

the m ete r, a nd a red and a bl ac k plug to

con nect the sh ielded wrrc to the me ter
sockets. We will a lso need a g rou nd lead

an d cl ip for the probe.

Dependi ng upon the physical size o f
the compo ne nt parts , e speci al ly CI and

C 2. we ca n take apart a c heap office­
type ba ll-po int pe n or a fel t- tip pen for
the probe body. RG -1 74 mi niature coax,
or even RG -5 8 . can he used for the

sh ielded w ire . A sm a ll nai l soldered to

the le ad of CI make s a nice tip . A sho rt
length o f insul ated stranded w ire and an
a ll iga tor c li p ma ke a good p rone ground.

Fo r ha ms using low po wer- 30 walls

output or less-this probe plus O h m 's
La w will a llow the acc urate mea sure ­

ment of RF po wer de ve loped across a 50

o hm du mm y lo ad. T he RMS voltage
measured with the RF p robe div ided b y

the 50 o h m re sist a nc e o f the d ummy
lo ad wi ll d ete rm ine the RF current
Mult iply the RF c u rre nt in a mperes b y
the RM S voltage to d ete rm ine the powe r

o utput in wa tts . E

NEUEH SHY DIE
Continued jrom [)(trw 9

century. brought over hy English whiles,
who mainly settled in the South. The blacks
are carry ing Oil a heritage from the ir slave
ancestors imported from England, not Africa.
The development of public educat ion in En­
gland eventually replaced this argot with stan­
dard Engl ish. Now it lives on in the American
black culture, separating those who speak it
from much hope of success in dealing with
whi tes. or in gelling well-paying jobs. It's line
way blacks make sure that other blacks will
provide a per manent blac k undcrclass.

Ki~ Bummer

Yes, I' ve been on your case. trying to get
you to stop sitting there like a lump in a bog
and 10 slid; a lest prod into that jumble of
gray goo in your head to jump-start some ac­
tion. Our hohhy is broke and needs ri xing.
Heck. it needs reinvent ing.

Sure. I keep comi ng up with ideas. hut in­
stead of generat ing your own III response,
what I'm gett ing most of is apa thy, with a
secondary pile of kvetching. Yes. I'm COIl1 ­

plniuing. hut I' m not su rprised or upset. Af­
ter all, this is the same reaction I' m see ing to
the ca ll for ideas on how 10 so lvc our ma jor
social prohlcms ... like welfare, the defic it.
crime, the so-c alled drug war. and so on.

Heck, you're not even particularly upset
ove r how much you 're pnymg III taxes,
which on the average these days is taking all
of your wifcs pay. And this is despite end­
less T V exposes showing you how your
money is being wasted on crop supports to
rich farmers (even tobacco supports"). rip­
offs or virt ually every fe de ral bureau by
crooks. enormous stoc kpiles of use less mili­
tary supplies. and so on. There arc a whole
hunch of hooks exposing this stuff, show ing
where hundreds (II' bill ions arc being was ted.
Ho hum. right?

Gett ing bac k to amateur radio, I made a
suggest ion for a new approach to the hobby
seve ral years ago which just came hack to

Conlinued Oil p url<: 27
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20.000 x 30 = 600,000 o hms in p ut

res istance

600 ,000 x 1.41 4 = 848,400

848,400 - 600,000 = 24 8,400 o hms
(RI)

20,000 x 50 = 1.000,000 o h ms inp ut

re s istance

1.000.000 x 1.4 14 = 1,4 14,000

1,41 4.400 - 1.000.000 =4 14.000
ohms tkl )

Si nce we d o n ' t wa nt to c hance hurn ­

ing o ut 0 I in our probe. we d o n 't want

to exceed the m ax imum a llow ab le peak

inverse voltage (P IV ) that it c a n with­

stand . For the IN34 and IN 34 A the P IV

is 60 vo lts . The IN2 70 w ill take 80 volts.

the I N I9 1 w ill hand le 9 0 volts, a nd the

IN6 7A tops o ut with 100 Plv rating .

You may wan t to meas ure the RF volt­

age across a 50 o h m d ummy load so the

actual RF outp ut po wer can be c a lc u­

lated . The pe ak RF voltage across 50

ohm s w ill be from 10 volt s at I watt 10

over 387 peak vo lts at 1,5 00 watts. A

100 wall transm itter w ill p rod uce 100

pea k vo lts across 50 ohms, so if Dl is a

lN67A th is would be a n in vitati o n fo r

Murphy's Law to take e ffect. A 50 watt

transmit ter will prod uce m o re than 70

peak volts across 50 o h ms. so we m ust

he c areful where we use the probe. Ir s

a 101 easier to bu ild o ne than to fi x it

lat e r.

It is possihle to con nect two o r more

o f the same type diodes in series to re ­

p lace 0 I and increase the P IV rating o f

the p robe. Ho we ver. th is p rac tice will

add stray reactance to the probe and

a ffec t its accuracy.

C1, C2

01

R1

Parts List

O.01I-lF ceramic disc
capacitor

Ge rmanium d iod e
(see text)

To be calculated
(see text)
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these 1.5V in sen cs across a 12V bat­
tery draw only 17 rnA, with no drop­
ping resistor needed. And. because the
LEOs have an expected life of 50,000
hours. they won't burn out just when
you need them most.

Although using eight LEDs wo uld
seem to make more sense in a 12-volt
system. the ninth LED helps to prevent
excess current whe n a gel cell battery
has been freshly charged and its

Construction

The LEOs should be mounted as
close together as possible to better
concentrate the light. Be sure to ob­
serve the correct polarity of each LED .
The longer lead is the anode . Whi le re­
verse polarity won't harm the LEOs.

no light wi ll be produced.
Although this is not the brightest

light in the world. it will attract ve ry
few insects and the light produced is
qu ite adequate fo r operating your rig
and keep ing a log. ED

terminal voltage exceeds 12 volts . It
also allows the nine LEDs to be
mo unted in a 3 x 3 arrangeme nt to
concent rate the light.

A Low

There are "giant" LEOs 10 cm in di­
ameter in clear plastic whic h produce a
bright red ligh t. They require 1.8 VDC
at 20 mA. These are produced as re­
placements. severa l in a cluster. for au­
tomot ivc taillights and brake light s. I
don 't know of any so urce for these ; I
found one surplus several years ago
and tried it oUI- 1 found that red light
is no good for reading dials, me te rs,
and swi tch positions. It a lso att racts its
share of insects .

The best choice is yellow light. Un­
fortu nate ly. most yellow LEOs pro­
duce very little light. and a lso require
a dropping resi stor which wastes pre­
cious milliamperes in heat. Much bet­
ter are the T I-3/4 ye llow LEO s
(Mouser 509·HPY5066X). Nine of

"Because these yellow LEDs have an expected life of50,000
hours, they won't burn out just when you need them most."

Current Light

P
ortable operation at night on
camping trips poses a problem.
Even the lowest curren t incandcs­

cent bulb eats a lot of power, so when
your station is powered by a small gel
cell battery, as are most portable QRP
stations, every milliampere that can be
saved (or commun ications is prec ious.
Also. the usual wh ite light from a
flashli ght o r eve n a pilot lamp is a
magne t for every nearby f lying insect.
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Can You Top This?
The world's tallest mobile antenna ?

Jim Ford N6JF
2415 College Drive

Costa Mesa CA 92626

" It was secured with 20 tons ofconcrete!"

I
f you've e ver drive n on P'll.:ifk Coast
Highway in Huntington Beach. CA.
or been at Southern California's

TRW Ham Swepmeet. you 've prob­
ably see n what is most likely the
world's tallest mobile antenna. These
have frequently been spo ts for Do n
Daily AA6G E 10 sc i it up .

It' s mo unted o n to p of his 1976 Ford
van and can support many antennas,
going fro m <lOoUI 11 10 160 fee l! Im­
possible. you say? Well. I thought so
until I saw it .

You say. "This surely must be
guyed:' Well . it is. sometimes. At 160
feet the anten na is far fro m stra ight un­
less it is guyed, hut he has driven
around with it at 160 fee t ( J mph ").
Don, licensed since the mid '50s. and
fam iliar for many years as WA6EKD.
is no stranger 10 big projects. From
Riverside (CA). in 1969 through 197 1
he had an eight -element lOS-foot
boom 20 rueter yag i o n his homemade
se lf-suppo rting 130-foo l lo wer. It was
secured with 20 Io ns of concrete ! By

Photo A , Don /)(I i /) ' AA6G£.
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profession. Don is a plant maintenance
eng ineer and his knowledge of machine
shop tools. processes. and materials is
evident in all o f hi s proj ects.

The details

The bottom of his Space Need le. as
he calls it. is made from 6.5 inches of
1/2" wall-thickness 7075 T6 a lumi­
num. The remain ing tubing is made
from 606 1 T6 a luminum , with the 120­
foot leve l having a 2.5 " 0 0 . This was

the level at picture time, wi th a rotator
and small horizo ntal 2 mete r beam at
that point.

When in use as an antenna and not
as a to wer. it tapers to 3/4 of an inch at
150 fee t. A Cb -type whip adds an ex ­
Ira 10 fee l, for a total of 160 fee t. The
pole is in sulated from the van with
four I ' x ! ' x ) ·1 /4" phe nolic blocks so

it can he used ,l'i an
antenna or tower.
The total weight of
all his antenna poles,
which arc stored in
large-diameter while
PVC tunes , is S(X)..
900 pounds. The
bottom section is
guyed to his van
with 1/2" braid.
which is the type of
line used on yachts
and has a lest
strength of 18.000
pounds. The gin
pole used for raising

the antenna uses XLS 900 5/8" braid
Iinc rated at 27.000 pounds,

Don 's experiences

Don doesn 't always pUI up the 160­
foot mo nster. but he fre quently has a n­
tennas over 100 fect. O fte n, the o nly
g uys used arc those that ar e attac hed to
his van. He has moun ted fo ur 19-ele­
mcnt 2 meier ante nnas o n his Space
Need le at 80 feet ! He has setup time
down to -t5 minutes. and claims that

there haven't been an y scary wind ep i­
sodes . He has operated a 70- foo t an ­
tenna in -to mph winds. Ha m operat io n
o n 160 meters is d ifficu lt for many of
us because of the large antenna le ngth
req uired . but Do n likes the )60 band
since he ca n put up a full- size 1/4­
vert ical!

When asked if he would rather have
a motor home or ho use trail er, Dnn
says no . He think s a tra iler or mot or
ho me mi ght not be stro ng enough fur
his purposes, and beside s, they would
have a d ifficult time gell ing 10 so me of
the places where he likes to operate .
He likes to o perate as ncar the ocean as
he ca n, to ge l the bene fit of an ocean
ground. o r from mountain peaks for
the qui et loc atio n and terrain enhance­
ments. In his experi ence, a good Hr'
mo untain top loc at io n is o ne whic h
drops off rapidl y,

To say he gets good signal repo rts
from his van is an understate ment. bUI
the good reports are due in part to his
abili ty 10 pick good locatio ns. I visited
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Photo B. Looking wp at nO/ut.

he wants to use his kW HF amplifier,
consisting of a pair of 3-5OOZ tubes.
He also has solid-state amplifiers for
VHF, and one for HF for battery op­
eration when not running the tube
amp. His well-secured van is a ham
con test station on wheels.

I' ve seen this and many other of
Don's antenna projects evo lve ove r the
last 15 years , but I am still amazed.
Safely completing a project like this is
not for many of us. Don would like to
claim the world's highest mobile an­
tenna. If you see AA6GE going down
the road , give him a Morse code HI
beep on the horn. flI

him one time when he was at a loca­
tion near the top of Modjeska Peak in
Orange County, CA. And I do mean
the top because he de fi nitely needed
the winch mounted on the front of the
van to get up the last 50 yards.

Don is planning a replacement for
his aging ' 76 Ford van, but with all the
eustomizat ion and airbag suspension
on his present van it may take a while
to bring it up to his standards. Big­
time mobile is not new to Don. He has
used this van with somewhat smaller
antennas for the 15 years I have known
him. And yes, if you wondered, Don
has been single since two years before
the van.

Fully loaded, the van weighs as
much as 10,300 pounds, but it was
only 9,500 pounds at the time these
pictures were taken . He is equipped
with 10 loo-pound batteries! This al­
lows three- or four-day desert and
mountain radio OX trips . He has
worked over 250 countries and most of
the US counties in this van .

Don is usually equipped for opera­
tion on 160 meters to 1296 MHz, but
recently sold some of his less-used
VHF and UHF gear and used the
money for some of his other hobbi es.
He bought a trailer and mini 4WD
military surplus vehicle called "The
Mule" about a year ago and uses them
for gold mining and astronomy trips.
This allows him to carry two 650 walt
generators, one J kW, and one 3,5 kW.
The 3.5 kW generator is needed when

Photo c.Roof view. Do )'014 think Don has ever bun on a sailboat?
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Number 22 on your Feedback card

The 48-46 Antenna
The CCD antenna is now available f or the amateur bands .

Harry Longerich W4ANL
Rte 1, CV 9

Fredericksbu rg TX 78624

I VZ"

L J::._-=.Z:li4"

Pig. I . Lucitc or Lcxan insulator with
capac i for.
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long, with a 1- II2-inch pigtail at each
end. making each prccc a total of 38
inches overa ll. I used Tcffon rx -covcrcd
WIre, l c-gaugc stranded. I used covered
wrrc because here 1I1 Texas we have
occasional severe weather, and prccipi­
tation static can be a problem. The l'OV­
crcd wire reduces this Iype of static.
Because there arc no high voltage loops
on the ant enna. using covered wire docs
not cause undue losses.

In order to simplify mcasun ng the
wire to 35 in ches. 1 built a simple jig on

a piece of l-inch by 2-inch wood, drove
III two nails. 35 inches apart, and bent
thc WHe at the 35-inl'h dime nsion. I
j udged the l - 1/2-inch pigtails. Afte r cut­
ting and stripping the 4K lengths of wire,
I cut 49 pieces of Lucitc!'" (you can usc
Lcxanrv if it's available) and drilled
them as shown in Fig. l . The Lucitc in­
sulator provides a means to con nect ad­
jacent wire clements as well as a way to
mount the series capacitors.

When mounting the capaci tor. it is im­
portant to provide suffic ient capaci tor
lead slack to relieve stress on it. Obtain ­
ing the capacitors shouldn't he a proh­
lcm. I bought 60 390 pF si lver micas
rated at 200 volts, with a tolerance of
5%. They cost r une cents each at a
surplus outlet. T he 200-volt rating will
safely handle the legal amateur power
level. One reason for buyi ng 60 capaci­
tors was to insure that I would have 46
capacitors that were within the 5% toler­
ancc rating. Nine capaci tors did not meet
the requirements. Using polyester ca­
pacitors IS better, but they arc more

Ini tiall y, I built a 7 MHz CCD an­
tenna. Though it IS not difficul t, con­
structio n docs take some time. I started
by cutti ng 48 pieces of wi re, 35 inches

Constr uction details

(1 ) It has about 3 to 4 dB gain over a
conventional dipole at the basic design
frequency.

(2) There arc minimal high voltage
loops on the antenna.

(3) There arc no end effects of any
consequence.

(4) The antenna may he erected in any
manner. shape, or form-e-w hatever suits
your real estate.

(5) The entire antenna radiates. A di­
pole has about 6Yk radiation efficiency
The CC D approaches Y70;k

"When conditions are right, I can copy
European stations 5 x 9 plus on 75 meters."

(6 ) The CCD ante nna. when used
wit h an antenna system tuner, will
have a gain on the fundamen tal design
frequency and will operate on all
higher amate ur hands . It will not work
properly on freque ncies lower than the
des ign frequency.

(7) The CCDantenna may he erected dose
10 the ground without seriously affecting the
efficiency of the radiated signal.

(8) This antenna IS very quiet when
used in the receive mode.

(9) Construction IS straigh tforward
(though time-consuming-96 solder
connections arc involved in building this
type of antenna).

( 10) The feed-point impedance will vary
between 275 and 325 ohms. and will re­
quire the usc of a balanced line or a 6: I
balun when used with a coaxial fecdlinc.3/4'

W
hat is the 48-46 antenna? It
consists of 4K pieces of wi re
intercon nected with 46 ca­

pacitors . The technical name lS "Con­
trolled Current Distri bution" antenna, or
CCD. It 's been around for a long time in
the commercial broadcast field. and re­
cently it was configured for usc on the
amateur hands. An excellent description
and analysis of the CCD antenna lS

available III both Re ferences I and 2;
these arc wort hwhile reading.

Rather than making a dipole out of
two continuous lengths of wire, the CC D
an tenna uses capacitors to vary the phas­
ing of the currents in the antenna to en­
sure that the most possible current IS

di stributed 10 all sections of the antenna.
These capac itors arc in serted In series
with the clements. about one every yard.
for the complete length of eac h dipole
c le ment. In the 48-46 antenna each side
of the dipole is made up of 23 capacitors
and 24 sections of wire, each 35 inches
long. The dipole is center-fed with open
wire li ne vi a a transmatch . The 48-46
antenna uses a new approach to mount­
ing the capacitors, and I also give some
hints on how to build a simple RF detec­
tor to make sure the antenna currents arc
properly di stributed.

Why consider a CCD antenna? Well, it
has several distinct ad van tages over the
conventional dipole:
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Ada 2.501010 mono eel" piece" 3.50 lor o"",eol'l«ldMt
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Quality Crystals
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SCANNERS- MICROPROCESSORS'PAGERS

P.O. Box 60017 - Fort Myers, Flarlda 33906
~ (941) 936·2397-

8 3S-lenglhs of
number 16 wire

This is exciting

One of the problems of living in Cen­
tral Texas is that ground co nd uctivi ty is
very poor. To overco me this , I install ed a
#1 6 copper wi re, buried one inch in the
ground. and followed the exact pattern
o f the erected antenna. Initially, when I
excited the antenna with 5 watts, the RF
sniffer indicated a read ing of 29 micro­
amperes. With the ground wire in place
and 5 watts o f excita tion. the RF sniffer
indicated 33 microamperes at the ends of
the antenna . What this told me was tha t the
antenna was passing more current, and the
radiating efficiency had increased. Refer­
ence 2 states that the usc of capacity-load­
ing disc screens at the ends of the antenna

will increase the radiation resi stance. im­
prove current distribution, and almost
completely eliminate end effect. The end
caps I use are illustrated in Fig. 2, and they
are mounted vertically, about three feet
above the ground wire. The resonant fre­
qu ency of the antenna was lower, so I
eliminated one section from each end and
the freq uency was about 6.995 MHz. I
again excited the antenna with 5 watts and

ready to install it on your real estate. The
length o f the fecdl ine is immaterial but.
of co urse. the shorter the better. The
lowest poi nt of my 3.5 MHz antenna is
four feet high. The center of the antenna
is about 35 fee t. and it is moun ted
among 4O-foot trees. through branches
and close to bui ldings. When cond itions
are right. I can copy European stations 5
x 9 plus on 75 meters . The 7 MHz an­
tenna is al so among tree s. and I can
work VKs, 5 x 8 - 9, using 100 walls
when propagation cond itions warrant.

Installation

expensive. If possible. buy capacitors
with long leads; it simplifies co nnecting
them to the wi re elements . Once the ca­
pacitors were mounted and connected to
the wire elements. I covered them and
the leads with RTV compound . Thi s
provides an excellent weather seal.

Circle made from 1/16­
Bross welding rod

""'~H-'-\-4....

Check the cur rent now

Before you erect me antenna in its final
location. install it abo ut four feet abo ve the
ground. Remember. it docs not have to be
in a straightli ne: install it to suit your real
estate. When you have erected the antenna
at me four- foot level. use a simple RF
sniffer (Fig. 3) and excite the antenna with
3·5 warts o f power. Start at the feed point
and work to either end of the antenna. At
the feed point you will have some indica­
tion of current. It makes no difference
what the reading is; whatever it is. use that
as the reference reading. Work your way to
the end of the antenna. As you approach a
capacitor the reading will decrease a bit,
but as you travel to the end of the wire clc­
mcru the reading should again increase. If
a reading should drop ofT after moving
away from the capaci tor. you have a prob­
lem in that section. It could be a bad ca­
pacitor. broken lead, or poor solder
connection. Correct this before proceeding
further with the measurements. Remem­
ber: When making these measurements.
do not change the power output of the
exciter.

Once you have ascertained that the
current flow is uni form throughout the
entire length o f the anten na. you are

Fig . 2. End ('(1ptldt)' hat f or 7 MJ/z CCO antenna ; two required, CIRCLE 116 ON REA DER SERVICE CARD
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This antenna may be erected in any con­
figuration that suits your real estate. I have
erected them as inverted Vs. bi-square. and
even lying on the ground. Rest assured,
they will perform. My present goal now is
to cut down some trees (when the XYL
isn't looking) and try two 7 MHz CCDs,
spaced about 18 feet apart, and reverse the
feeds for east or west directivity. If anyone
has had the opportunity to try this, or has
any input on the CCD antenna, please let
me know the results. PI

the efficiency is excellent. With my 7 MHz
CCD antenna, I was able to obtain a 1:5:1
SWR from 7 MHz to 29.99 MHz. For
those of you who like to experiment. I rcc­
ommend trying this tuner. I have also used
a conventional LC network tuner which
worked very well, but it was a bit cumber­
some when switching to bands other than
7 MHz. Any good grade of commercial
tuner may also be used with good results.

lN34
Diodes

Frequency check

Try this tuner

Before you erect the antenna you may
want to try to check the resonant fre­
quency with a grid-dip meter. You' ll be in
for a surprise. My 7 MHz antenna reso­
nates at 6.995 MHz, which is about normal
for this type of anten na. You may, if you
desire, cut off one or two sections from
each end of the antenna to bring it into the
7 MHz range. I tried it, but it made no dif­
ference in the current readings or perfor­
mance of the antenna. Remember: When
grid-dipping an antenna, always make
the measurements at the feed point of the
antenna.

the reading at the end cap was 41 micro­
amperes, an increase of 8 microamperes­
another substantial gain increase.

A word about feeding the antenna: If
you plan to use coaxial cable, I suggest
you use a 6:I current balun mounted at the
feed point of the antenna. The use of an an­
tenna system tuner is a definite plus when
using coaxial cable. I personally prefer us­
ing a balanced line. A good-grade 300­
oIun TV twin lead will work well with
powers up to 500 watts. A 45O-ohm bal­
anced line will also work. A RIner must be
used with both of these lines.

50 ~AMeter

A word about antenna system tuners: I
built AGOK's Balanced Balanced Tuner'
and it is a beauty. This tuner uses a bal­
anced input system, which really makes
good sense. I used a 1:1 current balun
made wilh ferrite cores. The output of this
tuner is balanced, no balun is required. and

Fig. 3. RF sniffer (wif{ operate up to 100
MHz).

6 inch
RF Pickup Wire
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73 Review

Hamtronics R139 Weather
Satellite Receiver

Enjoy monitoring atmospheric conditions and the satisfaction ofbuilding the kit'

"It's possible to receir e the broadcasts f rom the satellites
themselves-sin real time-s-as they go overhead."

Larry R. Antonuk WB9R RT
P.O. Box 452
Marfborouq h NH 03455

I 'm not really sure why I got interested
in satellite weather reception. but I re­

member exactly when. A member of the
local radio club was putting on a demon­
stration at a club meeting. He had as­
sem bled a very simple interface . using
perhaps a single chip and a cap or two
built into a 25-pin D-sub connecter
hood. One end of this hooked to his re­
ceiver. the other end 10 his computer.
Using a piece of demodulator software

he obtained from the Internet (as
freeware. no less), he was able to decode
HF weather facsimile pic turcs-c-quite re­
spectable pictures. too. exce pt that most
of them were of very interesting cloud
formations o ur o ver unrecognizable ar­
eas o f the ocean so meplace. As my inter­
es t grew over the next few weeks. I
found that most of these HF transmis­
slons arc intended for ships at sea. This
meant that my chances o f recei ving
high ly detailed photos of the weather
surrounding my home QTH in the hills
o f New Hampshire we re pretty slim.
However. while doing research o n
weather transmi ssions in general I fou nd
out about some thing even better than the
HI-' transmissions. It was appare ntly pes­
siblc to receive the broadcasts from the
satellites themselves- in rea l time- as
they were going overhead. This made
much more sense than worry ing about
trying to capture some out-of-date mili­
tary transmission o n the HF hands. AI
the time I realized that this project wo uld

be a little more complicated than mount­
ing an IC inside a DB-25 hood . but I de­
cided to go ahead with it.

My research took me through several
magazines. a few hooks. and one highly
recommended man ual (The ARRL
Wetlther Satellite Handbook ). I found
that the satellites I wa nted to receive all
worked in the 137 MHz band . These
were the American (NOAA) . Chinese
(Fcng Yun ). and Russian (METEOR)
birds. The NOAA satellites were more
"availablc't-c-thar is. they passed o ver­
head more o ften. and more of them were

still transmitt ing use ful data. In add ition.
the NOAA birds transmit ted hoth visual
and infrared images as they circled the
earth , These satellites ci rc le the earth in
nca r-polar orbits. mean ing that from a
g iven location. each of them may be in
range several times a day. In any case.
there were three main components
needed in any decent station capable of
receiving the polar orbiting au tomatic
picture transmission (APT) satel lites-a
rece iver. a demodulator. and an antenna
system. I felt that my firs t step sho uld he
the receiver. Once I had that built and
could determine whether or not I could
ac tually hear any satellites. well . then I
could decide if I wanted to actually
spend some money to find out what the
pictures looked li ke ,

According to my sources. there were
two main choices for the 137 M Hz re­
ceiver. The first was an ac tua l 137 MHz
radio designed for satellite reception .
The second was to usc a modi lied
scanner. The reason that an o ff-the-shelf

1'11010 ,t. The completed RIJ9 n eather Fax
Recei)'er.

scanner needed to be mod ified had to do
with the handwidth o f the APT sig nal.
Thc weathe r satell ites tran smit a signal
mod ulated with a 24<X) Hz tone. at + 15
kHz deviation. This is three times the
level used in most norma l co mmunica­
tions gear. While it would be poss ible to
receive these signals o n a normal re­
ceiver. mud distortion wo uld result d ue
to the lack o f modu lation acceptance .
and the results would he unsatisfactory. I
fo und it was possible 10 modify a scan­
ner to eliminate the IF selectivity. which
would allow the wider signals to pass
through. Unfortunately. this would allow
unwanted sig nals to pass through as
wel l. Since I lived near an airport I wa...
already worried ubo ur the e ffect of the
nearby aircraft band trau ...missions, I de­
c ided that a widened IF. coupled with
the wide fro nt end of the scanner, wo uld
he more tro uble than it was worth, I
decided to she ll out the bucks for a real
receiver,

After reviewing the options. I cho...c
the R131} Receiver from Harruronics.
Inc. The R 139 represented a good co m­
pro mise be twee n cost. perfo rmance. and
bells and whistles , The R 139 comes as a
live -chan nel crys tal-contro lled unit,
with scanning capability. It has a O.2 IlV
sensitivity. due to its low noise dual-ga te
FET Rf am p circuitry. Modulation
acceptance is 38 kHI.. meaning it's
designed j ust for the bandwidth o f the
polar o rbiters. A tunable front end IS
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Photo 8 , A smmy (Ia.,· ill Nell' HmlllHhire .
This infrared imaxe slretd le.f f m m the tip of
Florid!/ ull the II"{/.'" IIorth to the hottom of
Ifudsoll Bay . The bars ( III the riXl1l border
are the J.\"I/(·hroll;:m;ml .\ i/< lw lJ that lire

Imflsll/ ;tted (If the heXillll ;flX of('(n-h lillt' .
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used to provide plenty of rejection to 01T­
channel signals. The RLW also has sepa­
rate outputs fo r speaker audio. dcmod
output and a specialli ne to control a tape
recorder. I found that I could save quite
a few dollars by building it myself. so I
ordered the " it.

Assembly of the main bonnl too" a
couple of leisurely evenings. and I finisbcd
up the alignment and cabinet installation
on a Saturday morning. As is usual for
Harmronics. the hoard and components
were of very high quality. Documentation

was not a step-by-step installation proc e­
dure-c-thc builder is given some credit
(and responsibility) for knowing what he
or she is doing. The assembly instructions
consist of about a dozen paragraphs. giv­
ing hints and poirncrs about each group of
part... More specifics arc given about the
size of parts to Install at a given time than
about which part goes where: "After a
group of shorter parts like IhL~ are in­
stalled. you can put in taller parts like U
and L2." This prevents the assembler from
making any moves that will make li fe dif­
f iculr later. while still givi ng him the rc­
sponsibility to choose the order of
assembly,

OnL'Cthe assembly is complete. it's time
for alignment. Note that you do indeed
need a signal generator for this proc edure
(a friend with a signal generator works just
as well). The documcnuuion docs provide

found thai I was out of tape in the tape re­
corder. so I demodulated the image di­
rectly from the R1 39. As the picture crept
down the screen. line by line. I could make
out some d ouds, then a big lake, then
some more lakes. then-Hey! The Great
Lakes! Nine-Land ' My oId stomping
grounds! The re were a few clouds over
Minne sota and Lak e Superior. but

northern Wisconsin was a.. clear a.'i a be ll .
Elated. I immediately called my parents
(Harry and Jean) hac" in Wisconsin and
infornx..-d them that I could tell they had
d ear weather at their house. They were
quill.' unimpressed. even when I explained
tbe amazing advances in technology that
allowed me to tell them this. When you've
lived from telegraphs to cell phones. and
from crystal radios to CNN, I guess it's
hardto he excited abou t a simple satellite
receiver. Butl sure was!

As the weeks passed. I collec ted more
and more images. some impressive. some
not so exciting . The Rl 39 dutifully turned

on the tape recorder and recorded each
pass. whether it was going directly over­
head or photographing someplace I wasn't
interested in. In addition to these unwanted
passes 1found that I wasn't gelling as large
or as clear a picture as I should have. My
simple disconc antenna wasn't up 10 the
task of pulli ng in enough signal tor quality
satell ite photos: I obviously had to fine­
tune the system. First. I needed to lind out
how to use my dcmod uhnor and software
more effectively so I could dKXlSC the sat­
cllitc and pass I was interested in. Second.
I needed 10 upgrade my antenna system to
something more appropriate to the de­
mands of extra-terrestrial uunsm issions.
But in the meantime. my Hamrronics

R139 Weather Fax Rece iver was pulling in
the pictures. and I was busy printing out
images 10 impress the guys at work .

All in all. the Harraronics R139 Rece iver is
a great way 10 get into satellite weatber rc­
ccption. Although not a kit for the first­
time builder, if you've got a project or two
under your belt and have accCs:> 10 a signal
generalor for the alignment. the R139 is a
top--notch ra-eiver for the money. For
more details contact: Hannronics. Inc.. 65
Moul Rood. Hillon NY 1.t468-9535 or
<allo(71 5) 392-9'30. Ell

step-by-step information on the alignme nt of
the receiver, as well as several hlrus and sug­
gestions as you go along. (N\lte thai the slug­
tuned coi ls require the use of a . (~2" square
tuning 100 1.. 11' yOli don't have one. make sun:

to order nne along with the R139. They're
Chc..1P co mpared with the sutlcring cxpcri­
cnccd when you hrc<.1k a coil slug on S aurday
night because you tried to use the wrong 10 01.

and you can't get a new slug until Monday.
and you' II rever know all weekend ifyour rc­
ceivcr is working or nol. Nol that the autbor
has ever hOO this cxpcn crcc ... )

Once the unit is aligned. it's time to
h ook il up 10 the demodulator and the an­
tenna. Connections are easily made
through a 9-pin Dcsub connector on the
rear panel. My first attempt was simply 10

set the squelch and tum up the volume as I
went about my business in the house.
Within an hour I was hearing a reassuring
"tick-reck" coming from the speaker. us­
ing just a VHF disconc antenna. I hooked
the domed output to a tape recorder. and
connected the TAPE CONTROLoutput of
the R139 to the REM IN of my tape re­
corder. Nothing happened. I figured that
the open collec tor output in the R139
couldn't sink enough current to start the
motor on my 1970s vintage tape recorder.
so I added a small relay to do the job.
which corrected the problem. (Llutcr found

tha t this was carefully explained in the part
of the instructions I hadn' t bothered to
read. but that didn't diminish my feeling of
accomplishment at having eng ineered the
solution myself.) I started recording
pa...."'CS. and worked on figuri ng out how to
get my demodulator 10 work

The first se....erul images I demodulated
were confusing- nice cloud formations.
some land masses-a-but I couldn' t for tbc
life of me figure out where they were he­
ing taken. I had no idea of the scale; w a...

that chunk of land a peninsula on Cape
Cod or was it florida. or maybe the lip of
South America? Not only that bur since
some passes arc received going. north to
south, and some south to north. tbe upside­
down land rna...ses can be very difficu lt to
recognize. (TIlls in....erted orientalion can
be correcled with the viewing software.)
Finally. on a Salurday mnming I heanl a
pa...s going over. I came inlo the shac" and

"A great ...ay to get into satellite ...eather reception:"

-,
'1
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stories the y have, which equipment they
think works bes t, and so on. Couple months
in your spare time?

Now that you have a good understanding
of the technology and the players , and have
the contacts you need, what should you do
next? My recommendat ion would be to sit
down at your computer and write a brief
handbook on the subject . . . maybe 32 pages.
Write it for the nontechnical average busi­
ness person. Explain the benefi ts you r ser­
vice provides and show how the costs are
sma ll compared to the benefits. You can
make the han dbook look professional by
printing it on a laser printer. The first hun­
dred copies can be made on a copy machine.
That's the way I do my booklets until the de­
mand gets out o f hand.

This will provide you with some sales lit­
erature for your new communications con­
suiting service. With your name as the au­
thor, th is cert ifies that you are an expert.
No w you're in a position to send letters to lo­
cal businesses offering the firs t phase of you r
communications consul ting services.

Once you know your stuff o n pagers it 's
time to pick the nex t business you're going
to learn. If you 've made any efforts toward
selli ng your pager expertise, by no w you 'll
know what questions business people are
asking about other communications services.
You might tackle fax-modems next.

Same deal . Get the literature. Read the
books. Talk with the manufacturers , dealers.
and services. Help some friends for free,
learning on thei r money. It's always best to
use other people' s money (O PM) as much as
possible when you are learn ing.

Within a year, if you make any kind o f an
effort at all, you 'll be Mr. Communications
in you r to wn, and you' ll have dozens of
small businesses turning to you for so lutions.
In the communica tions business you make
money on sales, on installations, and on ser­
vice . Great business. All communications
equipment breaks, so the service business is
wonderful. And computers, being the most
compl icated o f all, break the most o ften.
Plus there are viti , incompatible software.
static electrici ty, errant magnets, and so on to
help keep you living comfortably.

Oh yes, it won 't hun to become an expert
o n magnetic fields and go around with your
gauss meter and help people avoid possibly
harmful fields. There are some inexpensive
gaussmetcrs on the mark et that do a wo nder­
ful job.

And when your customers want to know
whether cellular telephones are harmful o r
not , you' ]] know the answer and be able to
give them a reprint o f an article from 73 o n
the subject.

There's no reason for any ham with even
the slightest amount of gumption not to be
living in comfort and have as big a ham sta­
tion and antenna farm as he (or she) wants.

Expert Help Need ed

If you are already an expert on any phase
of communications. ho w about writing an

Continued on page 33

Okay, as a ham you arc a communications
expcn . Well , you're supposed to be. That's
what you' ve conned you r non-ham friends
and the FCC into thinking, right?

So what do you really know about com­
municatio ns. other than kerchunking some
repeaters or adding still more garble to a
pileup? If someone were to ask you about
pagers. what could you tell them? How
much do they cost? What's their range?
Where do you get 'e m? What frequencies do
they use? What se rvices are avai lable? Can
you usc them around your o wn business?

And what can you tell people about fax­
modems? The Internet. Compus erve.
Prodigy, bulletin board systems, and so on?

There are almost endless communications
services our there. Now, if you, as a bona
fide federally licensed communications ex­
pen. can' t answer even simple questions
about ' em, imagine how confused the aver­
age business person is when faced with choices
of telephone switches. cellular telephcoes. tele­
confereocmg. security system.s, computer net·
working, and so on. All this is so far beyond the
average person to deal with that you havea ue­
mcndous opportunity to make some mooey ...
once you know your stuff.

No. you don't know all the answers now.
but with your ham background, at least you
can understand the questions and you have
some clues o n where to find the answers.
Knowledge is not only power these days, it' s
money. There are at least 10 mill ion small
busine sses that could be benefited by better
communications, security, and computer
systems. That 's one heck o f a market.

How long do you think it would take you
to become an expert on pagers. just to pic k
one field at random? You need to get litera­
ture from the manufacturers, dealers, and
service companies. You' d want to read a
couple books on the subject. Are we talking
six months? O ne month ? A week?

Next you'd want to visit some of the com­
panies involved in the business and talk with
them. Find out their problems, what success

If You 're So Smar t .•.

NE UER SRY DIE
ContmuedJrom page 18

mind. When I wrote a set o f rul es and regula­
tions for Jordan back in 1970 J proposed
something along this line. with the call pre­
fixes reflecting the progress a Jordanian
amateur had made.

The recent Boy SCOUI Jamboree On The
Air (lOTA) reminded me of my idea of set­
ting up a similar merit badge system for
hams. We could have one fo r working all
states on any particular band and mode. An­
other (or working J00 countries on a band
and mode. 20m-SSB , for instance. 4Om·
RTfY. 16Om-CW. With badges for peeker,
slow-scan. satellites. and so on. If we want
more CW activity, why nor o ITer a badge and
certificate for using CW to work and slates
and 100 countries? Ditto pac ket . and so on.

With a SCi of goals like thai we wouldn't
need six different license classes.



A QRP SWR/Power Meter
Just by recalibrating the MFJ-860_

J . Frank Brumbaugh KB4ZGC
Box 30, c/o Defendini

Sa linas PR 00751 ·0030

Fig. 1. Identificction of calibration trimpots,
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BonOM

Connect a 50·ohm dummy load to the
antenna connec tor o n the rear deck.
Connect the output of yo ur QRP trans­
mi tter to the transmitter connector on the
rear deck. Put the range push-button
switch on the panel to the jn-wau range .
Turn on and key your QR P transmitter.
se tting it to any exact wattage between I
and 6. but preferably 5 watts. Note: If
yo u connect a coaxial tee to either con­
nector on the rear you can use yo ur RF
probe and DMM to accurately se t the RF
power output. A reading o f 15.8 t volts
indicates 5 watts into 50 ohms.

Assuming you have 5 watts o f RF in­
put, adjust R3 (50k) until the meter indi­
ca tes 5 watts on the lower "Forward'
scale on the meter face. mid way be­
tw een the nu merals 4 and 6 . This com­
pletes cali bra ting the 6-watt fo rward
power range.

Now cha nge the range sw itch on the
panel to the 300-walt range . With the
same 5 watts input. adjust R4 ( l OOk) un­
til the mete r ind icates 50 on the upper
portion of the " Forward" scale. This
poi nt is 5 watts on the new 30-wall scale,
and completes its calibra tio n.

Now un kcy your QRP tran smiuer
and re ve rse the connec tions on the rear
deck with the d ummy lu ad hooked up
to the transmitt er co nnec tor and your
transmitter hoo ked up to the antenna
co nnector.

C heck that the ran ge swi tc h is s ti ll
in the 30 0 -wa lt po s iti o n . key your
transmitter to app ly 5 watts in the re­
verse d irect ion, and adj ust R5 (lOO k.)
until the meter indicates 50 o n the up­
per side of the reneeted scale . then
unkey your transmi tter. This completes
ca librat ion for refl ec ted powe r on the
ne w Su-wau sca le .

R610K

, "\

°'" '"(/

RS100K

Remove the two screws holding the
clamshell case together and place the top
aside. Tum the instrument with the right
side facing you. You will see four black
trimpots mounted at the upper left of the
primed circuit board (Fig, I ). The upper
row, from the panel side to the rear. control
forward and reverse power levels on the
current 3D-watt range. This will be
recalibratcd to indicate 6 watts full-scale.
'Ibc lower row of trimpots. from the panel
side to the rear. control the forward and re­
verse power levels on the current 3<X).wan
range . This range will be recal ibrared to
indicate 30 watts full-scale.

Because o f the values of trimpots used
by MFJ. rcculibrating roth ranges is easier
than attempting to change the 3(X).wan
range to indicate 6 watts full-scale.

Calibration

, '\

e
'" (

, '\

",0c.
,

R4100K

R3S0k

- ,-L .............. ....
,

PEPl: AVG --

/ I /

Optionol- see Text

T
he MFJ - 8 6 0 c r os s- n eedl e
SWR/PWR meier is a small
4-1 /2" x 2-1/4" x 3" IWHD)

lig htweig ht instrument which provides
simultam.."ous indications of SWR and fo r­
ward and reflec ted RF power in two
switch-selected ranges of 30 and 3(X) wans
into a 50-0hm loed. Tbc meter face also in­
cludes a O-tn--6--walts scale which can he

used for QRP operation after completing
the modification in this article.

Only yo ur QRP transmitter. a d ummy
load. ami a small screwdriver arc needed
to do the job. After this modificat ion
there will he 1\'0'0 ranges as before. but
one will he 6 watts full-sca le forward
and the other will he 30 watts. No hole
drilling or soldering will be necessary.
unless you decide to add a switch and
capacitor to provide a cho ice of ave rage
or peak output power.

FRONT
PANEL



To Charge
You Up...

,II
Nmv {)JJy '40F.odt

• OneYear Warranty
• Matched cell construction
• Long life,extended operatingtime
weallooffer.
Camoorder Battf.'ritol .,~. CordIm PlIOllt' &tt\'l'iel
Custom Battm·Pirll ' \iC..cI f.clb 'lithium Ctlk
CelluIir 8abl'rits

C onclusion

Re me m ber. whe n using the new
3D-watt range, d ivide the power in­
d ica t ion by 10 to de termine your
po we r o utp ut. For ins tance, 50 o n
the " Fo rwa rd" sca le in d ic ates 5
w atts o utp ut.

If yo u operate at o r close to the
5-wau o utput level and use SS B, leave
the meter set o n the new 3D-watt scale.
T he PEP o f a nomin al 5-watt SS B sig­
nal wi ll peak at around 8 watts, which
will be off-scale if you use the ne w
6-watt scale. Fa

Thll·26 1lJ.lr7,l, llOOma 0000

CIRCLE 68 ON READER SERVICE CARD
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you can read SW R on either range .
However. if you were unable to reduce
power to I watt, and therefore could not
calibrate tbe reverse range on ttr 6-wan

forward range switch position., you won't be
able to detcrmine SWR on this range. In this
case, tunc upon the new 3O-wan range where
the SWR indication will be accurate.

If you can reduce transmitter OUIPUt
power to 1 wan you can calibrate the re­
f1cctcd power range o n the new 6-wau
scale. as follows:

Refer to Fig. 1. There is more than
enough room on the panel, either be­
tween the meter and PC board or be­
tween the PC board and the right end of
the pa ne l. to mount a small toggle
switch. The electrolytic capacitor (22
)JF) is suggested. but you can use any
size that provides the time constant you
prefer when indicating peak power out­
put. It can be tucked wherever it is con­
venient. Its voltage rating is unimportant
because the leads carry only very few
DC volts. With the toggle switch OFF,
the meter will indi cate average (rms)
power. When the switch is ON, as when
operating SS B. the meier wi ll indicate
peak RF power.

Warning: Do not apply more than 1.2
watts in the reverse di rection on the new 6­
wan range-you can easily destroy the
meter. Reduce power from your transmit­
ter to I watt. a reading of 7 .07 volts with
the RF probe into 50 ohms. This should be
indicated at 10 on the upper "Reflected"
scale because the range switch is still set
for 300 watts. Place the range switch in the
3O-wan position (the new 6-watt range).
Adjust R6 (10k) very carefully until the
meter indicates 1 watt on the lower "Rc­
fleeted" scale. Thi s adjustment is touchy
because I watt indicates with R6 very near
the zero resistance end of its rotation.
Unkey your transmitter. This completes
recal ibration of the MFJ-860. If desired.
you may change the panel markings on the
range switch from 30 to 6 watts. and 300
to 30 watts.

"Only your QRP transmitter, a dummy load, and a small
screwdriver are needed to do this job; no hole drilling or

soldering are required."

Adding Peak!Average
Power Switch ing

AboutSWR

The MFJ-860 meter is so calibrated
that SW R is indicated on the red arc
where the needles cross. The ideal situa­
tion is to show no reflected power, indi­
eating an SW R o f I : I. If you were ab le
to calibrate both reflected power ranges
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A Dirt-Cheap Broadband
80 Meter Vertical

The "outhouse" antenna.

Ca rroll R. Markivee WORKU
71 Ceda r Ridge

Eureka MO 63025

Construction

Using a slingshot launch (with a 50­
pound fishing line and a two-o unce lead
sinker), 1 pulled up a 62-foot length of
wire. I intentio nall y made it shorter than
a quarter wave. This antenna need s a
co il at the bot tom to resonate it on 80m.
The coil is inserted between the bottom
of the vertical wire and the ground, as
show n in "'ig. 1.

T he ground connect ion is a meta l
Slake driven four feet into the earth ncar
the bouom of the antenna. The antenna
is always grounded for DC. Three 62­
fool radi als arc laid on the ground . They
can he buried or raised above the ground
a few inches, whiche ver is more practi­
cal, but don ' t raise them very high (you
will understand wh y very soon).

I used an old piece o f coil stoc k
(B&W #3022, and 16 microbcnrics, ac­
cording to the label). The original coil
was 14 -gauge wire, eight turns per inch ,
one and three-q uarters inches in diam­
etcr and four inches lo ng. Four turn s had
broken o ff. so it was only 14
microhenries when I checked it on the
inductance meter.

The bot tom end of the coil was con­
nected to the metal stake and the top end
to the antenna wire, wh ich was hanging
do wn from a branch . Holding my dip
meter next to the co il I found that the
system resonated at 3 .75 M HL

it's still below 2.5: 1. You don' t need to
keep retuning a box to use this an tenna.
A sing le coil-and-capaci tor matching
section is used to co nnect the coax to the
ante nna.

rope tied off
at bottom of
trunk

tree trunk
70 feet

62 feel

~
\

The second most important topic is
the SWR. Most 80m antennas have a
low SWR over o nly two or three hun­
dred kHz o f the band . You have to
choose the lo w e nd, the high end, or
somewhere in the middle, but you USU 4

a lly can' t operate over the en tire band
without an antenna tuner or transmatch.

The antenna I'm describing has a low
SWR o ver almost all of the band. The
SWR is less than 2 :1 from 4.0 MHL
Down to 3.58 MHz! Belo w 3.58 MHz

antenna wire ----7
62 feet high '- Cl RG8·U

, : I
• 1
feel ::>1 -

-
;" radia13

radial
62

(small wire loop
at top of antenna
for rope)

radial 2
62feel

Fig, J, Construction details,
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E
lliciency is the hottest topic in an
tennas, according to artic les I
have read recently. In my book .

the most effic ient ante nna is the one that
puts ou t the most signal for the least
money. That means us ing what you have
or can ge l cheaply, both hardware and
geography, to the best advan tage. By my
standards, one of the most efficient ra­
diators is a length of wire and one of the
most efficient suppo rts is a tall tree or
anything else that is high and dry.
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the remote coaxial switch is located, and
at the shack connection) were: 1.6: I at
4 .0 MHz, 1.4:1 at 3.9 MHz, 1.1 :1 at 3.8
MHz. 1.4: 1 at 3.7 MHz. 1.9: I at 3.6
MHz and 2.5: I at 3.5 MHz.

The antenna works throughout the
entire 80m band at full power, without
th e use o f a tuner. Since I'm new to
digital radio . I have recentl y been us­
ing it at 3604 kHz for the Mid western
RTTY net and some PACTOR contacts
between 3600 a nd 3620 kHz, with ex­
cellent results .

Its performance on the OX portion o f
80m (3690-3700 kHz) is excellent. The
best DX co ntact was Croatia on 3694
kHz. Some of my contacts say "strong
signal," wi tho ut my asking for a report.

It' s also excellent for rag-chewing on
75m. The Breakfast Club net control on
3973 kHz gives me good signal reports,
even when he can' t hear some others.

To keep moisture and dirt out of th e
coil and capacitor network, I con­
structed a little cedar bo x (see Photo
A ). The roof is sloped for water runoff,
a nd it looks like a li ttle "o uthouse" for
sq uirrels. I have n' t cut out the crescent
moon on the front door ye t, but I did
put a lock o n the door! ;I

Photo A. W0RKU 's 80 met~r vertical, with
its "outhouse" enclosure.

The tree branch was ac tually higher
than the length o f the wire, so I doubled
over some of the fishing line. This gave
me the safety o f having the high RF vo lt­
age, at the top end of the antenna wire, a
little lower than the tree limb support ing
the antenna. Thus, no arcover was likely
to occur from wire to wood if things got
damp up there.

The actual SWR readings (chec ked at
the feed point, at a point halfway be­
tween the an tenna and the shack, where

Thning

Matching this to the coaxial feedline
was easier than I expected . S ince the
feed point is right at gro und level, you
can adj ust the match until it is exactly
what you want without raising and low­
ering the antenna for each adj ustment.

Using a QRP setting with 5 watts
output on my Ce ntury 2 1 rig and o per­
ating at 3.75 MHz, I connected the ri g
to the top e nd of th e coil with a two­
foot p iece of 52-ohm coax th rough the
SWR bridge . The shi eld o f the cable
and the ground lug on th e Cen tury 21
transmitter were both connected to
gro und. The SWR bridge was right at
the transmitter o utput.

At first there was a high SWR. The
coil at the base of the antenna required a
capacitance to compensate for the induc­
tance. I tried various sized surplus ca­
pacitors at the point where the feedline
was attached to the coil, in series with
the feedline.

The voltage is low at this point when
the antenna is resonan t. This means you
can use any variable capacitor. even one
with a low voltage rating, without wor­
rying about it arc ing between the plates .
However, you will need a large amount
of capaci tance.

It took 600 pF to match the feedline
to the antenna, and a tap do wn the coil
eight turns from the top with the
feedline connection . That gave fo ur
microhenries above the feed poin t (be­
tween the feed poi nt and the bottom of
the antenna wi re ) and 10 m icrohenries
below the feed point (betwee n the feed
point and ground ).

Each adjusuncnt was recorded on paper.
with its SWR, so that if I went too far in
one direction. either in tapping on the coil
or adding or subtracting capacitance, I
could go back to where I had been.

The results
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Now You See It, Now You Don't
YOIl won't get stuck with this Tape'Ienna antenna kit,

"It's an idea that seems so obvious
you have to wonder why it hasn 't been done before."

Marsha ll G. Emm AA0XINKSFN
2460 S. Moline Way
Aurora CO 80014

I 'm nOI an o ld-timer. precisel y. hut I
fondly remember when the leiters

"CCR" stood for "Crccdencc Clearwater
Revival." and not "Conditio ns. Cov­
cnanrs. and Restrictions.' Nowadays.
PRB-J notwit hstan ding. more than ha lf
of us Ji ve in places where they threaten
to take you to court if you put up some­
thing that even looks like an antenna.
Since we ha ms arc inventive by nature.
there have been all kinds of solut ions to
this probl em. usuall y involvin g an at­
tempt to make an antenna look like
something e lse. UAf\1CO's TapeTcnna
kits make it possible 10 build real anton­
nas. and make them disappear.

We're also intel ligent consumers.
Le mon products don' t surv ive long
enough 10 gel reviewed . so I expected
TapeTcnna 10 work in accordance with
its advert ising promises. I was surprised.
though. by the extent to which it ex­
ceeded its claims and the amazing appli­
cations I have found for the material in
and around my shack.

Ta peTcnna secrets

The first secre t to the Tapc'Icnna kit is
of course the tape itse lf, a high ly con­
ductive self-adhesive coppe r foil. The
kit includes an instruction manual. con­
nectors, and a genero us amou nt of the
tape- two rolls . for a total or 2 16 feet.
so you will have enough for .10 XOm di­
pole and several othe r antennas.
TapeTenna tape is pure coppe r. ha lf an
inch wide by about 3+ mi ls (.lXBS ")
thick. with a high-tech adhesive that will
stick to j ust about anyt hing. including
bare mason ry. The basic idea is [hat you
usc it just like wire except that you stick
it o nto things-wall s, windo ws, roo fs.
chimneys-c-rathcr than hanging it be­
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tween supports. And the tape IS

paintable : Once you 've s tuc k the tape
onto the wall o f your apartme nt. for ex­
ample. ),ou can paint over it and it will
literally disappear. The adhesive is con­
d uctivc . so you can make connections
simply by sticking one piece of tape to
another. And since it is pure copper. it
solde rs like a dream.

The seco nd secret is the comprehe n­
sive instruction man ual. which includes
designs and speci fica tion for lois o f dif­
fcrcnt amennas. and a lot of basic an­
tenna theory which will give you the
bas is for ex pe rimentation. T here arc dia­
grams 10 clarify the instructions. and a
beginner wi ll he making effective
stealthy antennas.. in no time . In fact
there is so much useful information
about antenna design and construction
that it would n' t he goi ng too far to de­
scribe the TapeTenna manual as a con­
ci sc anten na handbook.

The thi rd secret is the huge range o f
non-amenna uses you can lind for the
tape . Thc manual gives so me indicati on
o f this, wit h coils wound on PVC pipe ,
ope n "wire" fecdlin cs. crc., but it
seemed for a while that I was finding a
ne w use for it every five minutes. For
example, I had an RF shieldi ng problem
wi th a dev ice in a steel box. Run ning
TapcTenna tape around the inside o f the
box fixed the problem. And in the pro­
cess o f removing a ci rcuit board compo­
nent, I pulled a little piece of track ofT
the board-fixed it in about 30 seconds
with a tiny TapcTen na "hand-aid:'

Trad it iona l a ntenna d esigns

I built a couple o f the anten nas de­
scr ibed in the man ual, and they
worked pe rfectl y-c-it really is just a

Photo A . Thf' T ape Ienna ,

matter or usi ng the tape ins tead of
wi re . There arc so me limi ta tions, of
course . I sus pect that at UHF and
above the width of the tape might be­
come a factor in calcu la tions , and of
course you do need something 10 stick
it o nto.

M y first project was a 2m f -pole
which is stuc k to the side of my chim­
ncy. I was expecting a hit of direct ional­
ity due 10 the closeness o f the chimney,
but it appears to he "radio transparent." I
also built a "roll-up" J-pol e for use with
my HT when traveling . II ' s a six-foot
strip o f vinyl wit h the antenna stuck o nto
it, and a connector at the bottom end .

The whole antenna mil s up into a cylin­
der measuring about an inch in diameter
by five inc hes long. I can ha ng it up near
a window in a hotel room in about 10
seconds flat. f-poles arc great 2m anten­
nus and it's no surprise that HAMeD
now offers a separate "Tape J" ki t.

The other tape antenna I built was a
20m dipole which is stuck to the ridge of
my roof. Due to stray capaci tance (in­
duced by na il s in the roof. impurities in
the shingles. etc.). it will be necessary to

adjust the length of a dipole as compared
with the free space calculations, but ad­

j ustment is a snap-s-you shonen it by
cutting with a uti lity kn ife. If you need
to lengthen it . you ' re in for a pleasant
surprise if you've ever had 10 splice

wire-wi th TapcTenna you j ust stick
an othe r hi t o nto the end!



C OVl'r Contes t

article for possible publication in 73 to help
newcomers to the field '! They need to know
the suppliers, the publicat ions. have a list of
recommended books, how distribution
works, what frequencies and services are
available and their average costs ... th ings
like that.

If we can gel a series of articles to help 73
readers come up to speed on business com­
mu nicat ions services, thar"Il help a bunch of
hams build some spare-time income, and
maybe be able to lak e their new consult ing
businesses full-time as ent repreneurs. So
what's out there in BBS software ? In secu­
ruy products and services? In video
conferencing? Satellite services?

Or are you happy with your old ham gear
and nOI enough mo ney even to buy a sub­
scription to 73? Tsk. The money is out there
in great big gobs. you just have to make a
little effort to grab it. And that means turning
off the ball games and doing some home­
work instead. Get off thai couch, put down
that can o f beer. brush off the pretzel crumbs,
and get cracking. I don't care if you 're 20 or
70, you can learn new things and it'll be some
of the best fu n you' ve ever had. Heck, I'm 74
now and I'm tackling a whole new branch of
physics . . . one which not even the best scien­
rists in the world understand yet .. . cold fusion.
Now that's exciting.

I 'd love to know mo re about communica­
tions, so I ' ll be reading any articles submit­
led for my own edification as well as yours.
That means they' ve got to be simple enough
so I can , du h, understand them.

NEUER SRY DIE
Continued from JXlfW 2 7

An old ham friend of mine, who is prob­
ably libido-challenged , suggested that I run a
cover photo contest for ham s with gorgeo us
wives . daught ers. or granddaughters clad in
swimsuits doing ham things. Well, it works
for Sports Illustrated, so what the hell! Keep
in mind that a vert ica l format fits the cover
best , even if the young lady prefers more
horizontal act ivities. Was it Cleopatra who
said, " I' m not prone to argue?" If your model
has a call, so much the better. Hey, I mean a
ham call. not a pager number. Send her up
your tower, or maybe a hilltop with an HT­
heck. use your imaginalion.

I can make do with 35mm, but a larger
negat ive will make a sharper picture if you
can borrow a good camera. Let's see what
you can do! Watch out , Playboy.

" Anyone Can Talk"

In editing an article on keepi ng CW alive I
can across that observatio n by the author.
Well, yes. BUI in my 48 years of on-the-air
experience, very few people have bothered
10 learn ho w to talk interest ingly 10 strang ­
ers. Somewhere around 90% of the contacts
I' ve made could have been made with a
recording , at least unt il I' ve managed to blas t

Continued onpoqe ~3 7

73 Amateur Radio Today . Novembe r 1996 33

-

A t housand uses?

TapeTe nn a kits a re available ($64

postpaid , Tape-J k it $ 23 postpa id) by

mail o rder only from: HAM CD , P.O .

Bo x 25, Woodland Park , CO 80866. m

Availability

If the re IS e ver a ha m radio

Schchcrazadc , she cou ld enterta in the

S u ltan with a thousand and one sto r ie s

about usi ng Ta peTenna. It ' s a n idea

that seems so o bv ious yo u have to

wo nder why it hasn' t be e n done be ­

fore . Well , some of it has bee n done

before, w ith burglar al arm tape, or

copper fo il tapes desig ned for o ther

pu rpo se s, like stained g lass wo rk (ex ­

tre m e ly expe nsive a nd w ith q uestion­

a ble a d hesives). T hese alternatives a re

often less tha n a third o f the thickness

o f the Ta peTe nna material a nd corre­

spond ingly le ss likel y to withstand

mechanical stre sses. In fac t. burg lar

a larm tape is desig ned to break ! It ' s

ha rd 10 solder al uminum, and the cop­

per tapes a re expe nsive , wi th adhe­

sives of deba table d u ra bili ty.

TapeTen na brings it all to ge the r wi t h a

ver y specialized tape material at a rc a­

so rtable pric e , with a w e a lth o f good

ide as and instruc tions.

TapeTen na m aterial around the bo tto m

outer edge o f the van, followi ng the con ­

to urs o f the wheel wells and bumpers ,

and connected it to the "grounded" bo lts

of the an tenna mou nt. S W R im mediately

d roppe d from 3: 1 to 1.2:1 on 10, 20, 30

and 4 0m , the bands for which I had reso ­

nators . I doubt th is is a permane nt solu­

tio n bec ause the tape is exposed to

water, d irt, and other road hazards, but it
ha s held up for several tho usand m iles

and , when it becomes necessary, it will

be simple e nough to rep lac e it with a

similar loop inside the va n.

Photo IJ. TapeTenna mO/lllt on a plastic rail. TapeTenna copper tape provides the ground.

Goin~ mobile

I have a particu lar problem with mo­
bile antennas- my vehicle is a Chevy
Lumina APY. "A PV" is supposed 10
mean "All Purpose Vehicle" but it also
stands for "All Plastic Vehicle ." The
body is made entirely out of composite
materials. Nothing even resembling a
ground plane for a radio anten na.
TapeTenna to the rescue! For years I put
up with a poorly performing quarter­
wave vertical for 2m. It was mounted on
one of the side windows using a "trunk
lid mount" and the addition of three cop­
per tape radials made a substantial dif­
ference in its performance. In order to
reduce the "visual impact," I cut the tape
in thirds lengthwise and applied one of
the three radials m ore or less ho rizon­

tall y o n the top of the van, and the o ther

two running do w n the window at 45
degrees fro m the mo unt.

Another o p tion, described in the

manual, is an inverted V stuck onto the

back window. A nd I' ve calc ulated that I

could stick a l Occlcmcnt beam on the

roof, wi th a gamma match m ade o ut o f.

well ... tape !
2m mo bile a ntennas are easy. In con­

trast, HF mobile looked like it was going

to be impossi b le . All HF mo bile an tenna

designs assume that there is a lo t o f

metal in close prox imity to the base o f

the antenna. You can arg ue a ll day o ver

w hether the car body is acting as an RF

ground, a n elevated ground plane , a

counterpo ise, o r some com bination of

the above. Doesn ' t much matter if yo u

don ' t have any m etal to start w ith . I

found very q uic kly that in m y plastic

van, the c hassis docs not do the job. Pe­

riod . W hat fe w me tal components there

are appear to be electrically iso lated , and

in fact all electrical components are

grounded by w ire back to the battery

rathe r tha n through the body o r c hassis .

Solution? I ran a continuous stri p o f



Morse's Code
How the Tech's terror Il'as invented ,

Beth Price KC8ALW
9 13 Middlebury Drive North

Worthington OH 43085

"The telegraph was invented at a time
when most people didn't know what electricity wm',"

S
amuel Finley Breese Morse tried
everything. In his 81 years of life
he was an artist inventor. photog­

rapher. teacher, and he even ran for Con­
gress and for Mayor of New York City.
Eve n so. he was poor until fairly laic in
life. Morse was a fascinating man-a
real genius. So how did he get the idea
for the telegraph? For Morse code'?

He wax born in 179 1 in Charlestown .
Ma....sachuscns. the oldest of the three
children (out of I I) who survived. lI is
father. Jcdidiah. wa.. a minister. the
author of the first book of American
geography. and a friend of George
Washington. His mother. Elizabeth. had
a grandfather who W;IS president o f
Princeton College .

As part of a family tradi tion , he went
off to Yale College at 14, where he was
very bored. Only the electricity classes
held his interest. In class he eve n made
his own batteries. Ho wever. he had al­
ways wanted to he a painter. so when he
graduated in 1810 he went to study an in
Europe. funded by his not very e nthusi­
astic parents. He de veloped into a very
good painter and several of his works
were accepted by the Royal Academy in
London. In 1832 he ran o ut of mo ney
and headed home.

On the voyage home. he got to talking
with some of the other pas sengers abou t
send ing messages by electricity through
wires. This excited him so much that he
spent the rest o f the-,rip making notes
and d rawin g diagrams for an invention
he called the "telegraph:'

Once home. since no one wanted
painti ngs of landscapes or mythical he­
roes such as he had painted in Europe.
he had to resort 10 painting portraits.
While traveling from town to town he
met and married Lucretia Walker. They
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soon had thn..'C children: Susan. Charles.
and Finley. Supporting his fami ly while
worki ng on his inven tion was difficult.
so he invented a water pump fur firemen
and a marble cu ller. He even turned to
teaching painting and photography. One
Drhis photography students was Mathew
Brady. who wou ld later beco me fa­
mous for his C ivil War photog ra phs.
Later o n. Morse eve n painted Pre si ­
de nt Monroe. the en tire Cong ress. and
Marq uis de La fayc ne . a Fre nch gen­
eral. Even so , most o f his money went
into deve loping the tel eg raph.

The telegraph

II was a simple design. but it was his
o wn. He made his o wn wire by solderi ng
lillie pieces together and wrapping them
with couon th read for in...ulation. The in­
vention it...elf was a long wooden strip
with notches fi lled with metal o n top.
which was called a port-rule. The po rt­
rule was unde rneath some elec trical con­
tacts. When it was draw n underneath
them. it caused the contacts to open and
close. open ing and closing an electrical
ci rcuit. Morse had 1,700 feet o f wire
s trung around the room where he e xperi ­
mented. ending at a receiving site. where
it recorded a dot-and-dash-type message
on a strip o f movi ng paper tape. The
tape was drawn by a cloc ki ng de vice .
A pe n d irected hy an elec tromag net
wrote Ihe dais and dashes. Ho wever.
the port-rule was slow. a problem
which led to the invent ion o f the
faste r-operating cod e kcycr.

However. before the telegraph was
finished. Lucretia died . Morse. heartbro­
ken. left his suns with his brothers and
his daughter with Lucretia ' s sis ter and
wen t back to Europe to paint.

He returned to the United States to mar­
ket his telegraph. demonstrat ing it in 1837
to a group of influential men. Only one o f
them. Alfred Vail. was interested in fi nanc­
ing it. Vail agreed 10 become a quarter part­
ncr with Morse. to help him build a
sturdier model. Soon. Morse took on two
other partners, Leonard D. Gale. and
Joseph Henry, a scientist. to help him.

In 1842. Morse and his partners set up
another demonstration . this time with
se veral miles o f wire stretched underwa­
ter from Battery Island 10 Governors Is­
land in Ne w York. Just before the
demonstration the wire got caught in a
ship' s anchor, and when the anchor was
raised , the crew cut the wire . Morse' s in­
vention was thought to he a hoax.

Finally, Morse got tu show his tele­
graph and code to the United States gov­
cmmem in Ig44. The wire was strung
from Washington D.C. [0 Baltimore.
over 37 miles o f land. Be tapped out his
now-famous message. "Whal hath God

wrought?"
From then on li fe was easy for

Morse- money W3!> no lo nger a prob­
le m. In l8.Jg. Morse was married
again . to Sarah Griswold . Together
they had fo ur children. and Morse
bough t a mans ion ncar Po ughkeeps ie.
Ne w York. With spare time on h is
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World's best ham weather
station*-only $379

Others from $179
The ULT IMET ER 2000 tracks more than 100 values to
help JOu alert others 10dangerous wea ther- ext remes and
protect your own eq uip ment.
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• wind speed/direction ' indoor and outdoor tem­
perature • wind chill temperature • rainfall] .
Instant access to: • current values - today's highs
and lows · yesterday's highs and lows 0 long
term highsand lows - time/date for all highs/lows
• rain tulalst for today. yesterday and long term

• alarms, and much more. Easy to install , Over 100
weather monftoring values in all!

Versatile 4 mode serial pon makes it easy 10

record data automatically or monitor values re­
motely by phone, modem or radio link.

"Even WeatherWatch MaRazine (May, "96),
known for its hard-hitt ing, authoritative reviews,
concludes "the best we have seen."
The CLTI\tETER 21100 is a great value.teo - only

S379 plus shipping, (tOplionai sensors add'I.)
Other- models startin~ at $179.
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Ham Rad io Opera tors
This ultra-reliable Weather Stalion h
ylJUT fil"\! ajen [0 I:hanging 101:a! weather
conduions. gives youup-to-the-second
data to transmit viaA.P.R.5.or on SKY·
WARN arxI A.R.E.S. nelWorts.

Tells you when high winds threaten so
)OU can crank down your tower and
safeguard other equipment. Shows
speed and direction simultaneously. A
patented low-impedance wind sensor
resists RFI and improves reliability,
.w ft.cable can be extended 10 over
1000 feel "" 1tb full accuracy,

Note: Beth 's mother, father, and sis­
ter are all hams. She wrote thi s as a
school project and her father, Mike,
thought it was something the local
ham club might like to print in their
newsletter. He was right, so this is a
reprint from the Radiogram .

difficult to send. To figure out the fre­
quency of the letters, Morse went to a
local printer and looked through the
print box. He wrote down how many
pieces of type we re on hand for the
printer to use for each letter of the al­
phabet. However, most of the code
came straight from Morse's head . He
claimed that the hardest part o f his in­
vention was desig ning the code. Fa

Walking-S tic k Bea m ?
HnWiI . _ .... .. ~'~o It~ ....
_,~ _ _ il• .- _ • •

..... ""' of eo_... of I (ne- yagt ' lIol

............1Ier ill 2mlnu Rcody~. i"'- T·
" ..... , Roody '" ~I y ' If:'I. t ..ul ..(0 Iw>l<
,nl" Ih<' !epealer. No' hille ~i" ~1 ~ II ~, .<HI ~''''
h <l. E !ylh in~ hI>clean . 1ld l ighl , oJ I,..~h,
2nt< 519. 70cm 54". Wci~hs onl\ l lb. _
Md Sf, SIl iPr*'~ '" H1nd hlli' Int.. I.
Antenna-fll t-sf ( )'der I loluM

fl.,. ~lt>2-S rr.- UT 80WlS SOl J 7J I_US
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From the time Morse first got the
idea for the telegraph to the time of its
making, he also worked on codes.
When he was working on the po rt-rule
telegraph he eve n had a code book. In
it, there were certain codes for differ­
ent names, dales, and places. However,
this really limited the contents of the
message , and the code book was not
practical.

Then Morse came up with a code
that is now called American Morse
code. This is a code consisting of dots
and dashes (said as "dits" and "dahs")
which stand for letters of the alphabet,
numbers, and punctuat ion. Although
American Morse is not used today, the
code we do use has the same concept.
Today, we use International Morse
code. It 's different from American
Morse because there are d ifferences in
the code for letters. American Morse
has spaces in between some clements
of the code, and some dahs are longer
than the normal one . In International ,
the dahs stay the same length . A dah is
three times the length of a d it . The
space between the elements of the
code is the length of a dit. The space
between letters is three times the
length of a dit, and a space between a
word is seve n times the length of a d it.

Morse made the most frequently
used let ters the shortes t and easiest to
send. The letter E is the most com­
monly used letter in the English lan­
guage, and it is a si ngl e dit. Letters
like Q and Z are longer a nd more

Morse code

hands, Morse ran for Mayor of New
York City and for Congress (he lost
both times) .

Meanwhile, the telegraph's impor­
tance grew, With in 10 years of Morse's
first message, 23,000 miles of wire were
laid, and thousands more were laid each
year. By the time of his death in 1872,
the lines had stretched from California
to India. Messages that would have
taken two to four weeks to send by mai l
now took less than a day by telegraph.
By the beginning of the Civil War the
telegraph had become the mainstay of
worldwide communication-though it
had been invented at a time when most
people didn't know what electricity was.
Morse helped to start the way of life we
know now.
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Top-Loaded Vertical for 2 Meters

A small antenna with capital T performance .

Thomas M. Hart AD1B
54 Hermaine Ave.

Dedham MA 02026

FiJ: 2. vertical-plane radiation pattern /tlr the top-loaded vertica l,

£2It£t 1.0

. .
. .

.. ' , .

WAIG. The horizon tally polarized di­
pole on the top of my bookcase was not
doing thc job. Whatever replacement I
developed had 10 fit into a 16-inch verti­
cal space, which eliminated a quarter­
wave ground plane.

Returning to the low hand metaphor, I
decided to try a top-loaded antenna with a
l3-inch vertical section (this would he
0.667 times the quarter-wave dimension).
I built a half-wave dipole for 2 meters.
starting with insulated hookup wire ele­
ments cut to an initial length of 2 1 inches.
Using a 2 meier SWR meter, I carefully
pruned until I had an SWR of 1:1. This
provided the physical dimensions for a
quarter wave length. The end of tbe dipole
attached to the center of the coax feed line
was then cut to a length of 13 inches and a

-OdD , · .

...

, . " .. .

. ..
/
•

:· \ ··....~·l · .· ,\ ,. , . . , .
. ', . " -.' ,.

Gal';: 1 .07 dll . .... . ~:.:.:../. ..-' .
.. 'I'l.keoIr ; 16 deg -. • '

••hidth: 2:1: delf -, '.. -- .. ..
- 3dB; 1, 31 deg
Slobc:: 1.01 dBi

. Angl !!: 163 deq : .
rl'Stobc: 0 .80 dB . :' ..

Z-TUP- LD

~1-1'~ e8 :1Z :11
rnq = 1i6 IMZ

one-half the length of the top section. Due
(0 real life variation!'> in terrain. grounds.
radials. construction materials, and all
of the rest, a fair amount of cutting and
pruning is usually necessary.

M y need for a 160
meter vertical is not
(00 critical at the
rrorrem, but I real ly
dK1 need some help
on the 2 meter hand

in order (0 work lo­
cal packet stations. I
am particularly in­
teesrcd in using the
145.69 contesllDX

peeker system at the
Qrnof Bruce

" IfyOIl are vertically
challenged and need to
compromise on physical
dimensions, this antenna
might be the solution:"

Fig. I . The 2 /II eter top-loaded verticalwith 2 radials .
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hands in the endless quest for a really BIG
signal. One popular antenna design on
these bands is a top-loaded or 'T Oantenna.

Refer to Fig, t for the basic shape of
top-loaded antennas as well as the dimen­
sions that I am using in my scaled-down
version. In general, this class of device is
character ized as a short vertical with top­
wire loading. The difference between the
actual height of the antenna and a natural
quarter wavelength is app ro xi mately

....... ...,
_ / ,~- 6 1/3' ,otJI lenglh

u- ...,. -.........,.
~ 11.(" CloYoolll

50-239 _sa~...........
~\

.-'

<, ~! ___ !i'",*,ReIel

•
19~,\.engf'lr ...

N
OI long ago. I purchased a book
by John Dcvoldcrc ON4UN
titled Afl lem/(/.~ lind Techn iques

for Loll' Rand DXing (1994. ARRL Publi­
cations). I was amazed at the variety o f an­
tenna... used on the 160. 80. and ..t() meier



top section sold ered to the fa r e nd (at the

ce nte r o f the top section). The next step

was to carefu lly trim the top loading sec­

tion in o rder to retu rn to a n SWR o f I: I
using the previo usly tu ned rem aining di­
JXJle element as the other half of the an­

tenna . The fina l step was to build a

woode n frame to hold the ne wly tuned

vertical e leme n t, add two horizontal ra­

dial co unterpoi ses (collapsible whip an­

tennas) and make the final adj ustme nts.
The final tweak was needed to restore

the SWR to I: I; this in vo lved no th ing

more than se tt ing the length of the two
radial s.

How does it work? I am q uite satisfied

and have been able to do my

packeteering very nicely. The a ntenna

was easy to b uild and cost only penn ie s .

The accompa nying an ten na pa tte rn ge n­

erated b y the EZNEe software package

shows that the antenna is o m nid irec­

tio na l and has a lo w take-off angle, both

very desirable fo r m y application . The

top loading avoids the mechanical a nd

electric al p roblems associated with

building and using coils at the base or

m idpoint of a short antenna. The use o f

collapsible whip a ntennas as radia ls s im­

plifies the construction as well as the

tuning , and provide s rigid e le ments . If
you are vertically c hallenged and ne ed

to compromise o n physical d imensions,

this antenna mi g ht be the solution . F!
Manufacturers if you would

like to have your new products
reviewed in 73, please call Fran at
800-274·7373 for details,

NEUERSRYDIE
Contlnued from page 33

the other chap out of his rut-if you call the
Grand Canyon a rut.

Being good at anything takes work and
practice. E ven sex. And bei ng good at talk­
ing on the air is no different. I have never
found a skill o f any val ue that didn 't take a
lot of work and practice. F lying, horseback
riding , scuba diving, skiing, and so on are
not God-given talents, they're sk ills, and so
is the "gift o f gab." It's a hard -won and very
valuable "gift."

Let's be honest, oh great communicator,
have you ever tape-recorded a few of your con­
tacts and then listened to them critically later?
Of COUfSC you haven' t, or else you' d have done
something about the situation a long time ago .
'The rig here tsv-c-oh. good grief!

Pointers

When you read the ne wspapers and maga­
zines, look for interesting items and cut them
out. Read ' em o ver a couple of times so
you'll be able to talk about them. The "Only
In America" series in Seligman's Fortune
" Keeping Up" column has great fodder.
" Hey, did you read about ... r'

Unless you' ve done almost nothing to take
advantage of the opportunities amateur rad io
has provided you for adventure, you should
have at least a few interesting stories to tell.
Make notes and post' em where you can see
' em when you're operating. Reme mber,
when you're talking with someone you owe
it to them to keep your attention focused on
what they' re saying, so you' re not going 10

have a lot of time to organize your thoughts .
Having some reminders posted hel ps.

It's a lillie late now, but you might
get you r grandchildren started in the right
d irection by suggesting that they stan keep-

ing a collection of the jokes they' ve heard­
otherwise they ' re going to forget 99+% o f
'em. No good salesman is without a solid open­
ing joke, and you shouldn ' t be either. Hey, did I
ever tell you about the RPI grad who was in
line for the guillotine when the contraption
stopped work ing? "Hmm, maybe if you tighten
that little screw up there."

I' m reminded of the RPI physicist who
called in wh ile I was bei ng interviewed by
An Bell o n his Coast-to-Coast radio show
back in May. I'd been explaining about cold
fusio n developments and he called in to tell
me that cold fusion was impossible because
there were no gamma rays being detected. I
tried to explain to him that when experimen­
tal results conflict with theory, it is theory
which should give way. No sale. The listen­
ers lo ved it.

T he most important aspect in making your
contacts interesting is to listen and ask ques­
tions. The more you get the other chap talk­
ing about himself, the more interesting the
contac t is going to be for him. If you lis ten to
me o n the air I'll give you clues on things to
ask about, but I'm going to be asking you a
lot of questions. Like whal lind of work did
you do before you retired? Are you doing any­
thing now thallakes advantage of tile skills you
built while you were working? Stuff like that.
And if I find any area of mutual interest, we' ll
have a memorable contact.

Yes, I had fun working new countries
when I fi rst got a big antenna up in the air
and could work anything I could hear- and
could hear everything. But now I' m into
quality instead of quant ity. I haven '( cou nted
ho w many countries I' ve worked in years.
Sure, I used to go through a country list and
check off all those I'd worked . Now I just
check off those I' ve visited.

Sometimes I don't get anywhere getting
the oth er guy to talk , no matter how I try. A

Continued on page 42
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The Magical Audio Filter
Revisited

Updating a dandy little receiver helper.

J im Pepper W6QIF
44 EI Camino Moraga

Orinda CA 94563

rn.TER

our D1' OUT

BANDWIDTH..

Photo A . Mugicol Filter lI .from vie ....

Sth-order. low-pass switched-capacitor
audi o fi lte r (SCAF), wh ich gives
approximately -50 dB per octave. as
compared to -6 dB for a sing le-pole
fi ller.

T here are two positions for the fi lter:
one ro lling o ff at approx imate ly I kH z
for CW, and a seco nd at 2.5 kHz for
phone. The two positions arc front­
pa nel se lectable by NB/W B swi tch
(53) . See FiRS. I A and 18 for the re ­
sponse curves . The response curves
were derived from voltages measured
at the output of the LM·386 and com­
pared to the vo ltage from an audio os­
ci llator output. S ince the outp ut circuit
also contri butes to the rolloff', I chose
to set the volume pot at a point where
the outpu t vo ltage of the LM·386 was
equal to the voltage from the audio os­
ci lla tor (the LM-386 has a gai n of 20
dB.). Thc reference vo ltage was also
chosen when the freq uency was I kHz.

The null c ircuit is the same as my
origi nal design. It is used to e liminate
steady carrie rs. but is a litt le d ifficult

NUll. PEAK AUDIO
MAGICAL FILTER n

l OOOlb100

which gives a very stable. though re ­
duced, output. To get the increased
se lectivi ty I added one more stage
10 the circuit I used a 1\1ax-295 , an

"It's an easy weekend
project."

Several readers wrote to say that
the circuit worked well , bu t they had
some trouble wi th the circuit oscillat­
ing. Thi s was pri marily due to the
output stage. an LM-383. Since then
I' ve made some improvements , so
the circuit now produces a fi lter with
an att enuation of almost 50 dB at
2 kHz. as compared to the origina l
20 dB. Now I' m using an LM-386.

1000Hz100

PEAK+NB NB ft lrIl

dB dB

0 0

-20 -20

-'" - 40

- 60 - 60

Fig. I . Response C11r1'es fo r the 01"0 fi tter positions , tl,) Rotting offat approximatetv 1 kHz.jor
ew.B ) At 2.5 kH:. f or phone ,
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A
lmost any receiver can be im­
proved by the addition of an
outboard audio filter. whether

for CW or phone reception. A good
fi lter can help you hear the stuff you
want IO. and get rid ofthe garbage that's
interferi ng.

An ankle of mine in the November
1983 issue of 73 (Jim Pepper W6QI F.
"The Magical Audio Filler:' page 14)
resulted fro m my looking for a null
and peaking c ircuit. I found a design in
the National Semiconductor Linear
Applications Manual that provi ded a
nulling circuit (Jan uary 1972. pages
AN3l-14). II turned our that it also
had. as an integral part of the design. a
peaking ci rcuit. I modified their design
to usc a variable resistor ra ther than a
capacitor to va ry the null frequency.
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MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

WITH TEe-200 FILM
JUST 3 EASY STEPS:

• Copy circuit pattern on TEC·200 lim
using any plain paper copier

• Iron film on to copper clad board
• Peel off lllm and etch

convenient 8 1/2 x I I sue
w uh Complete Inetrucuons

SATISFACfiON GUARANIEED
5 Sheets for $4.95 10 Sheets only $6.9S

IJdd $2.00 postage

The MEADOWLAKE Corp.
Dept. c - PO &OJ; 1S55 • Oneco A. 34264

"'''''-M·_..·.._..._,_.. ....._ oa-..__"..__.._lL_
1 -_.. - .. ..

to use on CW signals because it is so
sharp and provides about 20 dB of
attenuation.

The peaking circ uit is st ill main­
tained and the peak frequency is front ­
panel adjustable. varying from 500 Hz
to 1500 Hz. and centered around 800
Hz. It provides about 20 dB of peak­
ing. To prevent my having to jump to
the volume control when it is switched
in. 1 put in a fix ed anenuator to drop
the incoming signal by 20 dB. T hus.
when the receiver is tuned off to thc
side of the sig nal. the background
noise is also reduced by this . factor.
The peaking circuit can be turned off
for phone reception by closing S I .

This outboard filter ci rc uit is de­
signed to be plugged into the head­
phone output of the rece iver. so no
additional internal wi ring changes are
necessary. The LM-386 provides
plenty of output to drive a speaker.
The input to the unit is controlled by
the receiver volume co ntrol and is set
to prevent overloading the filter cir­
cuits a nd output sta ge . An additional
gain control (audio pot) is available o n
the front panel to control the o utput
level o f the unit. The control is de­
signed to be either AC-operated o r
from a 9 volt battery.

The unit is made o n a PC board
(available from FAR Circui ts. 18N640
Field Court. Dundee IL 60 : 18) and
housed in a 4" x 3-114" x 2-3/16" metal
enclosure. The parts location is silk­
screened on the PC board to aid in
cons truct ion. There is only a mi nimum
of wiring necessary. which includes
wiring the front pancl switches. The
pots and transformers are mounted o n
the PC board .

The holc d iameter for the switc hes
o n the panels is 114 ft

• and 5116" fo r the
pots . As an aid to drilling, I fo und that
a piece of 2x4 lumber inserted in the
chassis makes an excelle nt backing fo r
drilling .

Mou nt all PC board components and
wire the front panel switches and
speaker jack before putting the board
into the box . It ' s a good idea to check the
unit's operatio n before insening it in the
box. TIle AC wiring and the wire for the
speaker plug can be temporari ly con­
neeted to the PC board at this lime.
(Note : Be sure that the body of the male
phone plug goes to the ground on the
board. The tip goes 10 the input poi nt.)



To help support the PC board if the
transformer is used . usc 6 -32 screws
3/8 " long . mounted as indicated. wi th
the head on the top side o f the PC
board.
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Be fore plugging in the ICs. it is best
to c heck the various voltages on the
board . Plug in the AC cord and turn o n
the AC 5W, If the unit is st ill in o ne
piece you can check the voltages at the
regulators. Also check the voltage on
pin 7 of the Max-295 (IC3 ); it should
read no greater than I U.S vo lts. The
SCAF is ra ted I I V max. I f the volt ­
ages arc correct. tu rn off th e power
and insert the ICs. All number I p ins
of the ICs go to the rear of the bourd .

Connec t the input plug to the re­
ce iver output and plug in a n external
speaker or headphones. Turn o n the re -
ceiver and fil ter. Sct the filter aud io
gain to about o ne-third o n. Place the
fi lter in the bypass position (52 in FI L­
TE R OUT). Turn up the receive r vol ­
ume control to a good liste ning level
wi th a CW stat io n tuned in . If the sig­
nal is breaking up o n pea ks. the input
is 100 high.

Set the PEAK switch ( 5 1) to OFF or
closed position and the bandwidth
switch (5 3 ) to WB . Tunc the receiver
to a fair ly loud CW signa l to your de­
sired copying p itch . Switch (5 2) the
filt er to the IN posit ion . Turn the
PEAK switch (S I ) to ON. or open po­
sition. and adj ust the PEAK co ntro l to
gi ve the loudest vol ume . There sho uld
he a pronounced increase in volume if
the circuit is ......orki ng co rrectly.

Next. tunc the receiver o ff frequency
from the C W statio n to abou t 1.5 kHz
hig he r. Change the WB /NB switc h
(53) to NB. You should note a c hange
in the sig nal level. Switch o ut the
peaking circui t a nd note the increase
in bac kg ro und noi se . Now rotate the
NULL pot in a clockwise d irection. At
about the th ree-q uarter positio n you
will fi nd that the sig na l reduce s in vol ­
ume . If all these tests work as ex­
pected. it's time to put it in the cabinet.

Copy the drawi ng for the fro nt panel
hy placing it on a clear la minating ma­
terial (avai lable at stationery a nd vari­
e ty stores), c utti ng it to size , Be sure
the drawing is full -scale . I ro und that
if I s tuck the artwork o n the pane l with Fig . 2. Schematic for the Magical Filter II .
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Preliminary testing



OUf Bandpass-Reject ...
Duplexers with our
patented B"Br
Circuit' Fikers
provide superior
performance. . .
especially at
dose frequency
separation.

PRODUCTS. INC.

P.O, BOX21 145 • WACO, TX 76702

PHONE 817-8484435
FAX 817-8484209

* QlJAUlY * SERYIc:I,'
* PRICE

WE'¥E GOT ITALL!
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Fig. 3. Magicul Filter l/ board parts placement diagram,
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Chassis Kits Rack Shelves
cabinet Kits Rack Equipment

Assetmled Cabinets Antenna Grounding Kits

Stope Box Kits Tower Mounted Boll Kits

UHF & VHF Antenna Dipole Hangers

Power DiW;ler Kits Other Erdosures

SmaH sreets A1t.W1'1in1Mn and Brass
UHF I VHF Antenna Parts

i!i'~~dda ~
Charles Byers K31WK

5120 Harmony Grove Road · Dover, PA 17315

Phone 717 - 292-4901
Between 6PM and 9:30PM EST. Eves.

INSUIlAHCE
Computer II Radio Equipment

HAMSURE coverage follows yo ur
equipment wherever you take it. Theft
trom vehicles. earthquake. water damage
and all other hazards including surges.
Insure all your equipment and accessories
(except towers and antennas but includ ing
rotors), media and purchased software.

Low Premium Low Deductible

HAMSUR~

7901 Laguna Lan.
Orland Perk, IL tI04&2

.00-.....7702 AnJUm.
E _Il: __ur-. @ _Loom

~ A~.IJaOJe on,y In rtlB~
~ 48 ccnrllUOUJ stares~

CIA'CU 222 Oft RU DEll S£1tVlC£ CARl)

I have used th is unit with my direct
conversion receiver as well as wi th my
FT~840, and have fo und it very usefu l.

Battery oper ation

Conclusion

If yo u want to use the fi ltcr for por­
tab le operation you can replace the
transformer with a 9V battery. The bat­
tery can be held in place by a wire sol­
dered to the holes available for the
primary and secondary leads to the so l­
der pads of TI. Connect the battery mi­
nus lead to ground and the battery plus
Icad to ON/OFF switch 54. The Parts
List indicates which parts can be left o ff.
A worthwhile addition might be an LED
to indicate when the battery power is o n.
If both types of operation are contem­
plated. an external connector for a bat­
tery can be used.

• b

PEAK FILTER• • (OPEN)
HB lIB b • •III OUT

I I I I J I I I J Rear view I I I II I
• b • e • b • • b •

8a:r lIlc>ot.M pia~

a thin coating of wh ite carpente r's g lue
it was easy to cut out the holes for the
pots and switches with a hobby knife .

Next. connect the AC wiring and
speaker pl ug as shown o n the assembly
drawing. Prewire the two cables
through the rear panel be fore yo u In­
sert the PC board : thi s way the connec­
tors ca n be le ft o n the cables. Be
careful that the AC switch terminal s do
not to uch the transformer frame .

11 will be necessary to pl ace 1/S"·
thick space washers o n the th ree pot
shafts to properly mount the PC board
to the front panel. The PC board pots
will slide into the fro nt panel and nuts
can be applied at th is time . The front
panel switches can also be mounted
now. Be sure they are properly o ri­
ented to comply with the pane l label­
ing . If not. they can a lways be rotated
later o n.
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Parts List

• Delete if 9V battery is used.

PC Board (Magical Filt 701Rev.C), Ivail­
able from: FAR Circuits, @S6.00 + $I.50 sIb
(per total order). FAX orders aceepted (847)
S36-914S; Visa/MC orders please add $3.00
service charge per total order.

Instrument Box 4OUBIOI (D)
le l ,IC2 OpAMP 1458 · MC1458CPl (D)
IC4 Audio AMP LM386 · LM386 (0)
IC6· 12V regulator - 78L1 2 (D)

IC5 5V regulator - 78L05 (D)
10k pot (3 required) - 31CW401 10K (D)
IN4002· Rect (4 requtren - IN4002 (D)
ton 1I4W 5% resistor
1000: 1f4W 5% resistor
4700: 1I4W 5% resistor
5600: 1/4W 5% resistor
2.21;.0 1I4W 5% resistor
4.7Ul1 /4W 5% resistor(2 required)
IOtO 1I4W 5% resistor (2rtqui red)
ISlll 1I4W 5% resistor
33ill l/4W 5% resistor
47tO 1/4W 5% resistor
.00 1 ~F capacitor (2 required)
470pF Cer 5% (3 required) • 21C8470 (D)

047~F MyiarTIoi (2 required) ~ 23 81047 (D)
O,IIlf Moo-C« (2_ ·11 0Z5UIl>lKlOV(D
I~FTanlalum (3 required) - 18EM510 (D)

2.2J.tFTanlalum -18EM522 (D)

1000F Tantalum - 18EM610 (D)
47~F Elect Radial ~ CEM 1().()()47 (D)
lOOO~F Elect Radial· - CEMI6-IOOO (D)

.011lF ccr disc 500V
S I , S2, S3, S4 SPDT switch
Phone Jack liS- ~ 16PJOII (D)
Phone plug liS- ~ 17PPI02 (D)
8 pin socket (4 required)T02-08 (D)
9V Battery snap - 12BCOIO (D)

12V trans PC brd· ~ 273-1385 (R)
9V Banery
PanelLaminate 65059 -C-Line Proh.1(varicty sne
IC3 MAX295CPA Filter
10 volt zener"- IN5240B (D)
2 314· Knob (4 required) - 274-415 (R)

I In- Knob (2 required) • 274-220 (R)

(D) = DC Electronics. Box 3203 Scottsdale
Arizona 85271 (+ SIH $4.00)

(R) = Radio Shack

Having built a chain of computer software
stores I know the drill on retailing.

Do 1have an answerfer' this?No. I'm stumped
It's illegal for the dealers to get Iogt.1Irt ard set
prices so eYCl)UllC can make a 00ck. And. a'> a
oonsumer, I'm 001. about 10 pay roore for s0me­

thing than I have 10, so when ore supplier has a
lower price. that's where Ibuy.And I' m willing 10
forego some service 10 save money.

Continued on page 52

which is connected between Pin I of Ie 3
and the NB position of S3, to 620 pF. This
project is a way to improve any receiver's
se lectivity for a mini mal cost, and it's an
easy weekend project. II

A Terrible Business

When Chuck Martin WAIKPS told me he
was going into the ham radio business as a
dealer I warned him not to do it. I explained
that it was probably one of the worse busi­
nesses he could go into. Thus was Tufts Ra­
d io launched. Well, Chuck eventuall y found
our for himself what he' d gouen into. His
love of amateur radio was stronger than his
sense of reality and o verrode my warnings.
Yes. he e ventually went bankrupt.

In a recent editorial I poi nted out thai bam
dealer margins are far below those of almost
any other business. I cited a figure of 25%
instead of the more nonnal retailer 50%
minimum. Well. it dido', take long before a

few ham dealers put me straight. I was I~===============:wrong. Yes, Uncle Wayne mis- wrote. I was ~

assured that the margins for ham dealers on
most rigs is more like 7%. And out of that
comes 2% for the credit card and I% or so for
freight costs. This is gross profit. not net The
dealer still has plenty of overhead lhaI has to
come out of the 4% he has left. Like the store
rent. warehouse space, taxes, insurance, per­
sonnel (including health insurance). heat.Iight,
water, building maintenance, advertising. tele­
phone, copiers, computers, bookkeeping, of­
fice supplies, shipping materials, and so on.

books I've reviewed in my past editorials, or
those on my $5 Jist of books you' re crazy if
you don't read, and you' ll be well anned to
talk anyone's ear ofT. Hey, read the NASA
book and drive everyone crazy about the
Apollo shots all being bogus. They may
think you' re crazy to believe such obvious
nonsense, but you' ll be well armed if anyone
actually wants to discuss facts. Most don' t.
B UI then Galileo couldn't gel people to look
through his telescope and Pasteur had the
same problem with his microscope. l illie
tiny germs? Preposterous!

•
Check Out Our SpecialsI

We're On Tha Wab.
h\Ip~/www.xmlsslon.comJ-rossdl.1

0-'"11Mr.M 1Il1lD:*. AI P'rbI CMh FOB,.,. I 'IIl;nU E-........c'It.com
ROSS DlITNBUTINQ COM~M1Y
1I.. _ ......~101.___H -IH -.-

chap the other day had been retired for years
and the highlight of his day was going out to
lunch with his wife. Other than that it was
playing golf. Period . Sigh.

Of course if all you want to do is fill in
year after year of signal reports in your log,
that doesn' t take anything but time. Yes, I
did that for a while. Been there, done that.
Ditto the 75m net where nothing of sub­
stance ever was discussed. Done that too.
Well, it does give you a feeling of belonging
to a group. But that was 50 years ago and
WIKPL, WIMU, and WllP are all tong
gone. They're all Silent Voices now. They
smoked. On, W2MSV was fat. so he died
young. Ditto W2MAM.

If you're shan on interesting things to talk
about, read a book! Read anyone of the

Photo B. lflSid~ view.

My 840 does not have the CW filter, but
this unit docs a job that is almost as good.
You might want to improve the NB posi­
tion even more on your filter. This can be
done by changing the 470 pF capacitor,

CIRCLE 2M ON READER SERVICE CARD
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l hc 2-t·ioch 1'r.;C.2 and Its 37.. inch
sibhng Pl'C---t are now a\'ailal>1c frum
Premier Communicalion~: they're
both 2 Inctcrno 1;111 and de li\er ma,j ·
mum signal gain for their size .

The P:'IIC ..2 has 2. 1 dB gain on 2
meters. 3 dK g"in on 70 em. and
hanllll." 100 wans of power. 11 is set
for near 1:1 SWR al l46.50 Ml lland
i "~ quite hroadhandcd: it also C<.l\CTS
130-165 MHI and 400--t80 !101 Hz and
wons great for receiving to 9(X) MHz.

Tbe Pr.;C.... i .~ a higher gain aracnna
optimized to 2 rueter and 70 ern opera­
tum. II ha, J dK gam on 2 meters. 5.5
lIB gain on 70 em. handles 100 W:l11S.
anll include s a uu feature with loc king

base. Both mo •.Il.'1 s are prctuned and
ready 10 install on mounts. and are
~ k.'C Lly designed in black chrome.

Both mudel~ have two-way rose

filtings that mall.' wjth CIIFfSo-239
soc ke ts o r MKO/ MolOrola ·lype
mounls. Premier carries r nountmg ac­
cessories fo r ne w installations. For
more information. contact Premier
Conanunications, 20277 Valk.-y H1 vd.•
Walnul CA 9 1789. Telephone (800)
Mt>-2654: FAX (9091869..57 10.

Two New Mobile
Antennas from

Premier

Add OnA
PowerClear

. . - -Free
RF

Neulink
Catalog

Mouser
Releases

New
Catalog

"You
Want It?
We Got

It! ..

•,•....

-....
•

RF Neuhnk ha~ issued a new
28 'page wireless tekmetry catalog
featuring crystal controlled and sj n­
lhc\ ized wire l e~s transceivers. trans­
miners and receivers-s-and the
Sky l .inc RTV. :J dig ilal/analog data
acquisition and control ntudulc.
For your free copy. contact RF In­
dustnes . :-.lculink Division . 76 10
~lir.unar Road. San Diego CA
92 126_ Telephone (800) 233.. 1728
or 461 9 ) 549·6340; FAX (6 19)
54'1·6345 ; or E.. mai l: 1020f, 1.2261
@colnpllsen 'e.cI1l11.

Mouser's newly updated electron ..
ics comport..-nt catalog offers more
than 67.000 products from more than
125 manufact urers . An e' ce lk nt guide
for both buyers and engjreers. thi\
catalOf: provides completc specifjc a­
tion ,JrawingJ> and guaranteed up-Io-­
date prices. ~ Iouo;cr also provide-s
seme -day shippmg on all sto c ked
products. Por H free catalog call (800)
'192..9943; E-mail Calalog Cd' llIouscr
.com: or \'i,i l Mou\er's Web Sill.' aI

hltp://\\.... W.Il111U'ol:U :om. ~alionwide

sales : (800) 1W1-6873; FA-X (8 17)

483-Q931.

Aboutthe sill.' of a paperback book.

the Powcrf.lear fWIll SGC can be ll, ed
wilh any T1oJl~DS I' IT:msceiw r Ul.... o r
VHFfCHF) or olhl.'r autfio device to
impnwe audio qlW.lity and nui o;efi ntt."·

fl.' renee T1."tluctioll .
Fealul\'\ include flexible aut.lio in­

put/outPUI cOTUlCCtioll.<;--audiu from

LiLe 10 pure O\'er small-prinl tT'.lnsceivcr. telephone. scam....,.. ca~-

pans ca lalogs looking for lhe un- \elll.' recorder. ele. can bt:nd il frum
us ua l and rare -:tlld fin din g su mc AD I' l·nhancerncnl. Thc opl.'rator has
reall>argaim ? Gl.' t a copy of lhe In- full cuntrol of audio filters: push·bll1 ·
ll'rnaliona l \ Iicroeleclronics I;ala- lon ~ al:tivale thl.' noll·h filtl'T as wcll as
log ! It's true- they"\'e gO! it! The}' I....li-.e reductioo and SKS. An internal
spt.'Cia lize in o\'ers lock. surp lus. and amplifier with fnl11l -pand volume
di<;continued e ll.'Clronic components. <:ortlrol a1kJW1\ nlOfn.fiIling audio e\ en
and th is lIlay jU ~1 be the sourcc \\hen drhell I'rut:n hlll.'.. le\e l SOUR.-es.

you' \'C been seeking so yo u can fin · Lots more ......al ~l u ff. too. i...... luJing all
ish up lhal pmjecl. Internatiunal ~1i .. lhe I.EOs to 11.'1y"u Walch you r tuning,
l' ruc1l.'ct ronic s, 1'.0 . Bux 1704 15. Cllllla.:1 your SC..c tlealer I' ll" prkc
ArlinglOn TX 76003. Phonl.' (SOO) .uKI availability, Call SGC (8(X») 259-
999 .0463; FAX (8 17) 473-0525. 73.l l hthc name of yourncan...,,111ca1cr.
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I Think
They're

Onto
Me...

•

RF Applicalions has announcN the
a\'ailahility of the !Iofalch All'fl. de..
~ig ned 10 offl.'r economical pruta :tion
for HF tran\Jnilling ~}~telllio. The mi ­
ln vroces.sor-ba........ ~I alch Alen muni ..
10 ..... VSWR and provides a fast \isual
allli elcctrical alarm if a preSl.'t VSWR
I<'vel is e~cl'Cded (eight levl.'ls are
switl'h.. , e1cctal>lc. and an LED lets
you know whl.'n RF is delet: led ). The
$129.95 you sJll'nd !lOW for 1m., ~1alch

A len could savc you a lot ITKIre. down

the road_
For funher information. ...Tite to:

Rf' Applications.. Inc.• 93 10 l illie
Mounta in Road. Mentor 0 11 ..J.t06O.
Phone (800) 423 ..7252 (intl.'mational
(2 16) 974· 1%1); FAX (2 1(1) 974­
9.;06. Internet hllp:f/WWW.rfarps.com.
or E-mail 10 sales@rfapps,col1l .

Check Your
VSWR!

CCTV introduces the GRe
Colorsentry 1I.1"dcl CCD-835C color
camera. O K. so you're nl>[ James
Bond. It's s till cool. this inconspicu­
ouv [smaller than a pad , of ciga­

relies ) -lmm lens color camera. If
you ever .... amto photograph some­
th ing discreetly. the CCD-835C has
a 1/4" sensor. a resolution of 325
lines and a sensit iv ity uf .5 IUl' . It
comes complete with a 12VOC
po..... er module and 114-20 universal
mounting. Other lenses are avail­
able- 2.5mm wide engle. 65mm.
snun and 12mm- making lhl.' CCO­
835C camera perfect for any appli ..
cation where s jze and secrecy arc
important. For more infornunion.
contact CCTV Co rp.• 2KO Huyler
Street . South Hack ensack NJ 07606;
Phone (800) 22 1·2240 or (20 1) 495­
9595 ; FAX (201) 489 ..011 1.

Ham­
Panel
440

••

NEW PRODUCTS

Try On This Halo

And no", for somethi ng corn­

pletely different: Am-PanclProcuctv
has just come up with this intri guing
antenna panel. On ly I II by 24 by 2
inches th ick . the Ham-Pane l 440 is a
high .perfon nance 90" hl'amwidt h
antenna with a VS WR less than 2: I
from -135 to 450 M Hz.

Built in a sturdy enclO"t'd frame.
il can sit on lhe ",indo", sill of you r
aranment. dnnn room or office. and
project yo ur sig na l OUl of the bui ld­
ing Wilh a ga in four tinll's tl<.'l1e r than
Yllur old J-polc ! The very high fron t·
lO-bad ratio of the Ham-Panel 440
minimizes the effel;lS of movement
behind the antenna and RWTVI and
computer noi'le in rccei n ·n . For
more infunnation or to pun;ha.-.e the
Ham -Pane l ,"'-0 (SI 19.95 plus ship­
ping & handlillg. and ta~ if appl i­
cahlc). contacl AnI-Pand ProduClS.
530 Easl Fi t'l h Avenue · Suile 12.
Naperville IL 60563. Phone/FAX
(630) 778-0793.

Th e Homeow ners ' Association

Gestapo giving YIlUstatic about your
antenna? Want In work real iono­
spheric skip DX on 6 meters? Here's
a heavenly new i tem from Advanced

Electronic Applications. Inc.
Tlte HALO -6 will a llow )'(XI to

use your ne .... multibaad transceiver
o n 6 meters a t the lowest poss ible
cos t. It comes as an easy-to-as­
semble kit-e-about JO minutes to put
it together-c-fur $69~ It' s so Flexible
it can squeeze through auk openings
and ulht."r light spaces: )'OU can even
support the amcnna with fishing line
in your attic. The higher yo u mount

the HALO-6, the higher perfor­

mance you will realize . Minimum
mounting hd ghl is six Ieet, great for
mobile users (111d an tenna-restr ic ted

operato rs. No mutter how you mount
the HAW-6. you' ll benefit from its

omnidirectional radiatiun pattern
aoo us low angle of radialion. See
your dealer or call AEA's 2·HllJUr
Literature Request Line at (800)
..n2~8873 for more information .
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STSPLUS, Version 9615
A satellite tracking program from RPV Astronomy.

"Set the time, update the Keplerian elements ,
and away you go 0 11 the great satellite chase!"

Thomas M. HartAD18
54 Hermaine Ave.
Dedham MA 02026

Recently, I dec ided to take a look at
software for trucking amateur radio

satell ites. My e xpectatio n was that I
might be able 10 loca te some of the
more audible space vehi cles and listen
to their communications. I had visions
of trading the Mir space station or the
NASA shuttle and hearing QSOs with
ground statio ns . About the last thin g I
ever expected was to become a sutcl­
lite chaser and actually make contac ts.

A telephone call 10 the ARRL com­
puter bulletin hoard system a llowed
me to download a variety of satellite
programs and to try them out for free.
This is a so ftware distribution c hannel
called "s hareware:' Try a progra m; if
you like it. pay th e regi strat ion fee
(this is do ne on the honor system) . If
you arc intere sted . thc BBS is at (860)
594~0306 and use s standard tel ecom ­
municat ions protocol s from 1.200 to
28,800 baud .

After test ing the vario us downloads .
I decided that the STSPLUS software
(released in April 1996 ) o ffered th e
feat ures best fur my needs. In fact. it
has many neat feature s that I will pro b­
ably never usc. as we ll as all of the
things that I reall y wan t. T he program
is offered by :

RPV Astronomy
David H. Ransom. Jr.
7 130 Avcnida Ahis ima
Rancho Palos Verdes CA
BBS: (310) 5~1 -7299 (2A()()- I ~A()()

baud )
Cost: I contributed $20. thc suggested

amount .
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Featu res

STSPLUS is a DOS program that will
operate happily under Windows 3.1 (I

have tested thi s: I have not tested it un­
de r Windows 95, but would expect it to
work) . Installed , the program requires
1.8 megabytes of hard disk space, in­
eluding a 600 kilobyte manual that can
he eliminated to save room. The pro­
gram recommends an Intel (or compat­
ible) 80386 or higher processor and
works best with a math coprocessor. I
am not aware of a Macintosh version.

The program setup is quite easy Load
the software into a suitable directory and
set the latitude and longitude of primary

and. if desired. secondary locations. Set
the lime, update the Keplerian clements
(see below), and away you go on the great
satellite chase ! The program predicts. lists
and shows a graphic of satellite passes by
time, azimuth. elevation and range. All of
this works on EGA. VGA. SVGA and
LCD monitors. Mapping is avai lable in a
varie ty of formats and resolut ions. Ortho­
graphic (spherical) or rectangular projec­
tions are available at the press of a single
key. In the orthographic mode. the view
may be changed from primary location to
secondary location or to satellite-cen tered.
Circles of visibility for the satellite or
ground station arc available. ZIKlm options
run from 100% to 4JXX)%. Audible alarms
(alerting you to times when the satellite is
in range) are user-selectable. NASA
ground sialion locations can be switched
on and off the map as desired.

Time options incl ude re al time.
simulated lime and fast lime . The
simulated t ime and fast lime op tions
allow you to o bserve the satellite du r­
ing a particular pass and gauge the
possibility of contac ting other desi red
locat ions. You can speci fy local or
UST. as wel l as s tandard or day lig ht
times.

Doppler sh ift is an important consid­
oration in sa tell ite work. A s a satellite
approaches. the apparent frequenc y in­
creases; as it ret reats. the apparen t fre ­
q uency decreases . As a practica l
matter. the ground-based transmissio n
and sate llite return will seldo m be o n
the same frequency. Many amate urs

usc se parate tran smitters and rece ivers
in full duplex to compensate. O thers
use software to es tima te the up/down
differe nces and compensate manually
with a sing le transce ive r. The fina l
ploy is to simply send o n the receive
freq uency and hope the other station
is tuni ng up and dow n lookin g fo r
contacts .

One o f the most important features
of any progra m is th e doc umentation . I
have never seen a better and more
complete manual for any ot her pro­
gram. If yo u dec ide to print th e "doc"
fil e. load the printer and be prepared
for a press run of 18 1 pages. I con­
verted the fi le 10 Microso ft Word fo r­
mat and used a number 8 font with two
col um ns per page in o rder to limit th e
size 10 a more modest 40 pages after
so me j ud icio us editing .



CIRCLE 160 ON REAOER SERVICE CARO

(
ClRC1.E 259 ON REAOER SERVICE CARD

From RC-1000
MIcro
Computer REPEATER
Concepts CONTROLLER

IU . I ' E vr I · I{ li E \.1 U) t . \. RI I.I{S

• Autopatch· ReverseAutopatch
• User Programmable CW 10,

Conlrol &User Codes &Timeouls
Manual with schematics • 9O-Day Warranty

Wired & Tested wi manual •.. . $199.95
Mic ro Comouter Concepts

I VJS.41 I. 8849 Gum TreeAve.
New Port Richey, FL 34653

813-376-6575

Make "Commercial Quality" repeaters
from GE and Motorola Mobiles

• 45 Wall VHF Micor from $99
• 40 Wall UHF Master II from $199

Conversion InJormatiOn Available!
http://www.versatcleo rn.com

Orders: 800 4 56 554 8
Info : 307 2 66 1100

Computer sys tems do not need to be
the latest Pe ntium running at 200
MHz. A morc modest computer ca n
produce the pass predictions in due
course. The data can be printed and
used to determine when the target is in
range.

Footprints are the circ les on the
grou nd in line of sight with the satel­
lite . T hese represent the area covered
by the satell ite signal at any given
time.

Length of pass ranges accordi ng to
the type of satellite and angles of ac­
quisition. I' ve been tracking a Low
Earth Object (LEO), namely the RS·12
sate lli te because this operates on Mode
K. I have HF gear su itable for sa te lli te
work, bu t no VHF or UHF equi pment.
I have found passes to range fro m
three to 18 minutes. When the sa tell ite
is in range, you have to work fas t. The
experie nce is similar to contesting , es­
pecially if you wish to make mult iple
contacts. When the Phase 3-D satellite
goes up (next year, possibly), I may be in
a position to access a high orbit bird that
remains in sight for extended periods.

How about the bo ttom line? I give
STSPLUS software an "A+" without
qualification . It' s rare to find a pro­
gram without those foib les and incon­
gruities that make computer usage a
frustrating ex perience. The graphics
are perfectly suitable, me nus are intu i­
tive and pri nter output has clear a nd
concise fo rma tting. After two months
of testing, I' ve found the predictions ac­
curate, and haven't found any problems.

TIle opening men u offers the follow­
ing selections:

1. Convert Kcplerian data to program
file .

2. Read standard Keplerian file for
program use.

3. Make pass pred ictions.
4. Tabulate pass predictions.
5. Set launch time/date.
6. Real time satellite data.
7. Select files/paths.
8. Set time and date.
9. Jump to DOS shell.
10. Set options.
11. Run the program.

"I ' ve had the chance to meet a new group of hams
from Costa Rica to Scotland and make contacts with

them in their homes, cars and campsites."
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"" e

Smart----:
Battery
Charger

JUN,1QST ....~

BY WARREN DION N1BBtl

FOR GEl.CElLS o r LEAD ACID BATTERIES.
F..tur..: PreciSion temperature tracking volt. ge
eeterence & thre e mode ch.,glng sequence.
Stand"" d kit la l or l2V e 1/2 or 1 Amp, user
se lec tab le. C.n be conne c ted 10 the b. ttery
Indelinately. * itl oot overcharge. w ei9hs 2 pounds
and measuret 4' W • 5.... · 0 • 2.... H. F,ni' l'IeCI
enclosure inclUCIeCI in kit.
Complete Kit Only ... .. •• • .. . . $59.95
Assembled & Tested • ... . . . . • •$79.95

CA R ...../1: -*i 7.75~ saIlts 1lU'. S.!H: $5.00
(/nsurod}. FOt*(Jtl 0Iders -*i~, For_ Oolto

or price Mst; send I9ga1 size SASE (55fl} /1).-

• AlA Enginming ::E1

2521 W. L.II P.lrTllO , l( · A....heirn, CA '2&01
(114) ' 52· 2114 · FAX, (1 14) '52..J280

Operational aids come in ma ny
forms. I have found that a map of the
RS-12 sate lli te footprin t ce nte red on
my location is very helpful. My foot­
print is si mply a photocopy of a map
of North America trimmed to the ap­
propriate size and marked with 360 de­
gree poin ts . After runni ng STSPLUS
predictions, I draw a line tracing the
starti ng and e nding points of each pass
in order to have a se nse of where the
bird is at any point in time . I am able
to visua lize the path to various ta rgets
th is way without using the computer.
The size of any satell ite footprint is
prov ided by the STSPLUS program
whe n in operational mode.

Further information on satellites is
available from many sources. Numerous
books on amateur and weather satellites
are in print. Amateur radio periodicals
print monthly updates on satellite opera­
tions. Finally, AMSAT promotes all as­
pects of this fascinating activity. II

Some info and tips

A few observations on sate lli te op­
erations may help those who have
never used them in the past :

Keplerian elements are factors used
to compute the location of sa tell ites.
This data is available fro m the ARRL,
AMSAT, the RPV Astronomy BSS
(above) and many other sources.

Equipment can be quite si mple . I am
using Mode K, whic h is a 15 meter up­
link and a 10 meter downli nk. A
simple transce iver with dual VFOs (a
Kenwood 430 in my case) and a mod­
est antenna (G5RV at my house ) arc
all that is needed .

Approximately 250 SSS and CW con­
tacts have provided 35 confirmed
states and several countries. What's
better, I' ve had the cha nce to meet a
new group of hams from Costa Rica to
Scotland and make contacts with them
in their homes, cars and campsites .



Photo A , Terry Hudson KT9V prepares the AN paytood [or liftoff.
(Photos bv Bill Hrown WRXELK .)
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" The Indiana Department of Education
has certified the first Aerospace
Technology course in the US."

had been released; they c ircled
aro und the field 0 111..-c and headed
o ff towards their homes. It turned
o ut they were racing back to De­
tron (220 miles away) at speeds
between 40 to fiO mph. Now if
o nly we could make an ATV sys­
te m th:l t would nr on a pigeon ...
what a ride that would be!

Although the wind started kick­
ing. up during balloo n inflat ion.
the httoff was smooth. It was a
beauuful sight 10 see the balloon
headi ng up to the edge of space.
The video downlink showed pan­
orama>; of the Purdue campus. as
it drifted off on its journey. T he
video dropped out shortly after
liftoff (il turned out 10 be an over­
heated video modulator transis­
to r). h UI came hack as the inside
of the package cooled. We were
all treated to views o f the black­
ness of space and the curve o f the
Earth, The car compass in the
fie ld of view of the horizon cam­
era worked we ll and gave us a
good idea of where the camera
W,IS poi nting.

The crosshand repeater worked
great. Even mobile stations from
Pe nnsy l va ni a co u ld he heard

As the tracking and ground sta­
tions were being assembled along
the edge o f the field. preparat ions
began on the halloon flight train.
Roger Grady K90PO brought OUI

his te le scope. com plete with a
telev ts to n ca mera adapte r and
mon it o r. Du ri ng the flight he
cou ld sec the balloon system
clearly. even when it wa s over
30,000 feet hig h.

Ju st before inflating the bal­
loon , a large trailer with lot s of
small doors on the side arrived at
one cnd of the field, Within min­
utes a huge commotion distracted
us all. Over 650 carrier pigeons

by Paul Bohrer W9D UU. With
an in pu t o n I ·U.300 ~lH z .

t hi s payload re transmiued
on ~4-U5 \1 11 /_(modified Tekk
FM rran sm tu cr j and 52 .525
MHz (convened baby mo nito r
transmitter) .

The f light

Wyman Re se arch TV transm it­
te r put o ut around 1.5 watts o n
4339 .25 MHz into a II-i -wave
whi p mounted on the bottom of
the paylo ad . Control of thc cam­
era view s a nd the E lk tronic s
video 10 was accomplished via
a touch- lone control board and
a Standard C50RA minia tu re 2m
HT. The large di sk Slicking off
the side of the package provided
a way to minimize the tendency
of ballnon packages to spin wildly
(the many holes create drag and
hel p to keep the package from
spinni ng) .

Purdue Unive rsity ' s payload
was coordinat ed th rough Ed
Delp N9 YTE and Dave Fi lmer
WB 9QPG . Da ve b ui ll up a n
APRS syst em co ns is ti ng of a
Garm in CiPS boa rd . a ~IMS

packet controlle r hoard , and an
Agrc !o Eng ineerin g VHF trans­
mill er. Th is paylo ad weighed
very little due to the s mall size
of the packet controller and zm
transminer. This payload did not
fl y due 10 p roble ms with the
G PS receive r.

The eros-band voice repealer
payload was designed and buil t

The Purdue WlndTrax
system

The basic WindTrax sys te m
con sists of at least two TV cam­
era s, a voice repeater and GPS
trac king. The ATV pack age fo r
the Purdue flight was bu ilt by
Terry Hudso n KT9V a nd co n­
ta ined two B/ W T V came ras.
One ca mera pointed straight up
toward the balloon and the o ther
looked out o ver the horizon . A
small car Co mpass was mounted
di rect ly in front o f the hori zon
came ra to give rhe grou nd ob­
ser vers a d irectio n re fe re nce
( this work ed ve ry well ). T he

high schools, middl e schools and
elementary sc hoo ls . In 1993
C huck WB911I S. along with five
others, fanned a nonprofit cor­
poration named Windf'tux. Inc..
to help schools and teachers par­
ticipute and find resources and
fund ing for these projects.

Ham Television

Doug Cratg; n local teach er in
franklin. Indiana. who taught an
aerospace cla ss, learned up with
Chuck to involve his students
ac tively in the devel opment and
the fl ight of a balloon payload.
Their first fl ight in October of
1989 invo lved nearly 20 stu ­
de nts who partic ipat ed in the
launc h, fli ght and recovery o f
their simu lated sate llite project.
The ir sat elli te pac kage con­
tained TV cameras. voice and
TV transmitters. and a radar re­
flector. The FAA and the India­
napolis air traffic control center
were ab le to track the satell ite
and reported its location back ( 0

the student track ing learn.
As a result of this n igh t. stu­

de nts learned through hands-on
pu niciparion abo u t sate lli te
com mu nications and prohlem­
so l v ing during a comple x
project. T he project wa s so sue­
cessful that the Ind iana Depart­
ment o f Education has certi fied
the first Ae ro space Technolog y
co urse in the L'S.

A series of flights throughout the
past two years has involved stu­
dent s from Indiana universities,

Back in Jul y o f 1 9 ~8 , Bob
McAufiffc W9PR O. Bill Brown
WB 8 ELK and C h uc k C r is t
WB91H S launc hed In di ana ' s
first high altitude balloo n carry­
ing ATV and 2m equipment. The
spectacula r resul ts of th is first
effort re sulted in a conti nui ng
se ri e s o f fl ig h t s. Ear ly o n.
Chuck saw the po ssibilit ies that
balloon nights co uld o ffe r for
aerospace educa tion . S ince a
balloon can reach the edge o f
s pace ve ry eco nomi ca lly , it
became prac ucal for stude nts
to ac tually build a simulated
sate ll ite an d fl y it.

Early in the morning of August
2~th , hams, students and lots of
vehicles laden with ham eq uip­
mcru began 10 arrive at a small
field next to Purdue University in
La fa yett e . Indi an a . No . th is
wasn' t a delayed Field Day exer­
cise. It was anothe r in a series of
WindTrax balloon launches.

HTU

The WindTrax program

Bill Brown W88ELK
139 Angela Dr. Apt. B
Madison AL 35738
bbrown@hiwaay.net



Photo B . (/ to r): Paul Bohrer W9D UU. Victoria Pratt. Terry Hudson
KT9V, Mark Garrett KA9SZX. Al Wolfe WB90JH and Dick KC9AY
recover the payload f rom the middle of a cornfield . (Photo by Bill
Brown WB8ELKJ

Full Color
and sound

Snow free line of sight OX Is 90 mtles . assuming
14 dBd antennas at both ends. 10 Watts in this one
box may be all you need for local simplex or repeater
ATV. Use any home TV camera or camcorder by
plugging the com posite video and audio into the front
phono jacks. Add 70cm antenna, coax, 13.8 v ee @

3 Amps, TV set and you're on the air . no computer
or other rad ios necessary, it's that easy!

TC70-10 has adjustable AF out (1 to ~1 0w p.e.p.) and sync
stretcher to properly match AF Concepts 4·11 0 o r Mirage
D101 0N·ATV amps for 100 Watts p.e.p. Specify 439.25, 434.0,
427.25 or 426.25 MHz, 2nd xtal add $20. Hoi GaAsfet cow-con­
verter vencao tunes whole 420-450 MHz band 10 your TV ch3.
Transmit and camera video monitor output. 7.5x7.5x2.7".

Transmitters sold only to licensed amateurs, for legal purposes,
verified in the latest Cal1book or send copy 01new license.

Hams, call for our complete 10 pg. ATV catalog
Eve hin au need for 400, 900 or 1200 MHz ATV.

AMATEUR TELEVISION

(818) 447-4565 M·Th Bam-5:30pm pst Visa, MC, UPS COO
Email: tomsmb@aol.com

P.C. ELECTRONICS 24 H, . FAX (" 8 ) 447-048'
2522 Paxs on Lane Arcadia CA 91007

GET THE ATV BUG~
>10 Watt pep
Transceiver
Only 5499
Made in USA

Photo C, Kim Miles KB9JQO tosses the payload into she air as the
balloon heads on its way to over JOO,()()() f eet . (Photo by Victoria
Pratt ]

As of the time of this writing,
another balloon was Flown from
Ea ste rn E lementa ry Midd le
School in Greentown, Indiana.
The crossband repealer was he~d

as far away as 410 miles by Bob
Wilson WA4ZZW in Pricevillc.
Alabama. In two weeks another
flight is scheduled to be flown
from New Augusta Public Acad­
emy of Indianapolis, Indiana. For
mo re informat ion abou t the
WindTrax program and upcoming
night announcements, check the
World Wide Web at: hUp:"
kl ingo n.cs . iupui.edu/ -pacer/
new_augustalwindtrax.htmJ. This
online site is courtesy of Indiana
University, Purdue University at
Indianapolis. Dept. of Computer
and Information Science. Thanks
10 Chuck Crist ofWindTrax. Inc..
f or the above information . Fa

It turned out that the balloon
had landed as far from any road
as it possib ly cou ld (o ne of
Murphy's Laws for balloons). Not
only that , bU I aft er tro mping
through a soybean field for about
a mile. it appeared thai the pay­
load was on the opposite side of
a rusty old fence another 100
yards into a field of very tall com !

I watched my portable TV set
Irom the soybean field as the rest
of the crew headed into the com.
It wasn 't 100 long before I saw a
pair of tenni s shoes (Mark
KA9SZX) walk in front of the
ca mera lens and heard di stant
shouts of glee! Everything was
recovered in great shape, although
the chase crew and vehicles were
thoroughly coated with dust and
pollen.

Future flights

The chase

working through the repeater.The
1/4 watt output from this repeater
has been heard more than 400
miles away during several recent
flights. It also provided a great
way for the chase crew 10 keep in
tou ch as th ey t racked the
balloon's progress.

Four chase vehicles and one
chase plane went after the balloon
shortly after launch. Two of the
chase crews had either Doppler or
left-right OF equipment onboard.
One car used a large beam with
success.

After the balloon burst (over
100,000 feet up), the package be­
gan itsparachute ride back to earth.
The downlinked video signal gave
us some great landmarks . 1-74

coold be clearly seenduring the last
couple of minutes before landing.

Paul Bohrer W9DUU and Dick
KC9AY were close enough to ac­
tually see the parachute as it de­
scended into acorn field. KimMiles
KB9JQO was tracking theATV sig­
nal with a left-right OF box aboard
his airplane. Two vertical antennas
for the 70 em band were sitting on
thedash ofhis plane. He coold eas­
i1y track the balloon, just as if he
was tracking a VOR airplane bea­
con. Kim caught up with the pay­
load and circled it as it came in for
a landing. Mark Garrett KA9SZX
andAI Wolfe WB90D-I were track­
ing the signals with a large beam
and were just a mile west. Terry
Hudson K19V was a mile cast at
landing. I was tracking the signal
with just a two-element quad with
my friend Victoria. We all con­
verged on a large farm to ponder
the best way into the field.
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Hams on the Radio
Information Highway, Part 1

The World Wide Web will help y OIl enjoy ham radio more than el'er,

Jack Heller KB7NO
712 Highland Street

Carson City NV 89703

Y
OU may smile at the message.
"The hand sure seem.. dead to
night- maybe all the hams arc

over on the Internet ... hi : ' It came across
my PACTOR screen the other evening
when I asked a fellow ham if he used the
Internet . or course. he meant his remark
to be taken as humor. After all , aren ' t se­
rious hams content to communicate over
the airwaves'? By airw aves. we must in­
clude club meetings and the occasional
"hot-air session" at the coffee shop. So.
maybe. that isn' t so different from the
Internet.

But what about the Internet'? What can
it do for you'! Did you know there arc
over 500 ham radio related sites on the
World Wide Weh (WWW)of the Internet'?
I didn't-c-until I started checking out

ham sites a few weeks back. There tru ly
is somethi ng for everyone, from the non­
ham who would like to know more. to
the most ad vanced DXer, co ntester or
experimenter. Hams the world over arc
interested in o rbcr hams. It happens at
clubs . over the air, and now it is fun and
easier than ever to exchange information
quickly with thousands of polite,
friendly and helpful hams on the
Internet. For the ham or wannabe ham,
the safe, comfortable world behind the
keyboard can be ideal for exchanging
ideas with other hams willi ng to share
the ir hard-earned knowledge.

Just for openers : Did you know [here
is a web page that allows you to access
current callsig n information? It's htlp:/1
www.ual r.cdu/lubin/callsign.exc. It took

me less than 10 seco nds 10 get the data
hack on my call after entering KB7NO.
Thai is fas t, especially when compared
to the lime it takes to use the print ver­
sion I have o n the shelf. Don ' t let all
those long st rings of illy-hilly letters in­
timidate yo u. Yo u can o ften access a web
site by cl ick ing a hypcrli nk reference.
Then you can save the address in your
"bookmark" for an au tomat ic "revisit"
another day.

If you use Nctscapc" (see Fig. I), you
can easily find any of hundreds of ham­
related web sites and news gro ups. as
we ll as ham files you can download

"It's obvious why some people
are hooked Oil the Internet,'

from the Internet. The eas iest way to en­
joy " instant success" is to go to the
Worl d Wide Web and put nne of the
search engines to work. Once you get to
the search page, you will find a box to
type in the su bject yo u want information
ahout (amateur radio). Click "Search"
and you are on your way.

You will also find this includes most
o f the manufacturers, such as Icorn.
Kenwood. Yaesu and many o thers. who
prov ide equipment for our bobby. These
commerc ial fol ks are doing their best to
make your visit to thei r "virtual store"
worthwhile. and some of their bargains
are offered only on the web sites .

The real excitement begins when you
stop at sites such as the University of Ar­
kansas Little Rock Amateur Radio Club
home page where the onli ne callbook re­
ferred to ubove is located. This well -ap­
pointed page can also link you to the

........

- • • ••
[ile [dit Yo"" ~. Bookmarks Qptions Directory Window Help

¢o "" @ ~. .x. ~.....- - - - ...

•
..,pI ~QQlmen!

f'ig . I . Netsccpe [eumres fin' different search eng ines . 1 suggest Yahoo.' fur simplicity and
spud, at hllp:1I11'II"w.yuho(l.I:om .
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che mically treated and has a new
to ugh scratch-proof Vinyl cladding.
You won'r find a rougher. longer
lasting finish anywhere .

Detailed logging scales and
lege nds are permanently silk screened
on a real alum inum fron t pa nel and
back panel .

Superior Construction
Every MFJ-949E uses Tenon­

insulati ng washers, wing-nut for
ground post, fire-retardant epoxy
glass PC board, heavy .063 inch thick
aluminum chass is, heavy gauge wire,
custom cabinet.

No Matter What '" Warranty
Every MFJ-949E is bac ked by

M FJ's famous No Maller What'"
unconditional warranty . We'll repair
or replace your MFJ-949E (al our
option) no matter what for a full year.
mStodr crt a ll Ham

MFJ·949E Deluxe 3 0 0 Walt Tuner
More hams use MFJ-949's than any other tuner in the world!

More hams use M FJ-9.J9's than on,
other anUnna tuner in the world!

\\b )'? The world's lead ing antenna
uioer has years of proven reliability and
can match any real antenna!

TunesanyAntenna
Th e MFJ-949 E tunes out SWR on

dipoles, vert icals , inverted Vs. beams,
random wires. mobile whips, SWL.

Usc coax. random wire, or bal-
anced lines with hea vyduty4: 1 balun. $1499 5 its built-in dummy load.
Full 1.8-30 MHz Operation MFJ-949E FuI'Sise Dummy Loacl

1000 von luning capacitors, extra Ai l/If size - 3/4 inch diameterby 5 inches
heavy duty ind uctor swi tch, Tefkme SuperAntenna Switch -- non-inductive 50 ohmdummy load
insulators nod prope r U C ratio gives Ii position super antenna switc h em ilv handles 300 watts of abusive
you arc-free operation 1.8 to 30 MIll.. selec ts two coax fed antennas, ra ndom tune-up power.
Handles 300 watts PEP SSB . wire/balanced line or built-in dummy Custom Inductor Switch
I.Iglt'edCross-Needle Meter load for use through you r MFJ-949E T he inductor switch is custom

t\IFJ's lighted Cross-Needle or di rect to your transceiver. de signed 10 withstand extremely high
Meter shows you SW R. forward and QRM.,..... PreTune'" RF voltages and curre ms.
reflected power simultaneously. Read M """ s QRM.Frre PreTune·· k1s YOO • SuperlorCo~~
peak/average on 300130 watt ranges. pre-tunc your MFJ-949E off-the-air Into fAl€h MFJ-949E cabinet is

Free MFJ Catalog
Nearest dealer/Free Catarog • . . 800-647·1800

2 Knob DiHerentla/·T "Tuner

MFJ-94I E T he new MFJ·94IE gives you a 300
'10995watt PEP tuner with lighted Cross­

Need le Meter. Covers 1.8-30 MHz.
An tenna switch selects 2 coax lines (direct orthru

tuner), rando m wire, balanced line or external dummy
load. 4: I balun. 1000 volt capacitors.

•

,

MFJ.989C More hums lise MFJ·989s than
5349- 5 any other 3 KW flIfl tr in the world.'

T he rugged M FJ-989C ha nd les
3 KW PEP SSB lind covers 1.8 to 30 M Hz
including all MARS and W ARC bands.

MFJ's new AirCore™ Roller Inductor,
three-digit turns counter and spinner knob gives
you exact inductance control for abso lute
minimum SWR.

You can match dipoles. verticals. inverted
vees. random wires, beams, mobile wh ips.
shortwave -- nearly any a ntenna. Use coax or
balanced lines.

You get everything you've ever wanted in a
high power, full featured antenna tuner >- widest
matching range , lighted Cross-needle SWRI
Wattmeter, ant enna switc h. buill-in dummy load,
balun, convenient fli p-stand -- all in a sleek,
compact cabinet.
MFJ's "ersati/e 1.5 KW Tuner

More hams use MFJ tuners than all other tuners in the world!
Why settle/or an imitation when you can have the real thing?

famous MFJ.989C 3 KW Tuner MFJ's super volue Tuner MFJ's 6 MeterTunen
T he MfJ.lJ06 has MFJ-903

hghted cross-need le 54 9u
SWRlWat~eter. MFJ-906
bypass SWItch. 57 9"
Handles IOOW fM.
200W SSR. For coax fed antennas. MFJ· 903. same
a.~ MFJ-906, less SWR!Wallme ter, by pass switch.

M FJ's smallestVena Tuner
T he MFJ-9UIB is MFJ-90 IB

our smallest ·-5,.,2,.,6 56 995
inches »(and most
affordable) 200 walt PEP
tu ner ••when both yourspace
and your budget is limited.
Great for matchi ng solid state riis to linea r amps.

M FJ's random wire Tuner
O perate all bands MFJ..- I60l0 _.

anywhere with any - $3 9'5 -
transceiver with the ~ ~
MFJ· I60lO. It lets you turn a
random wire into a transmitting antenna. 1.8-30
MHz. 200 watts PEP. Ultra small 21311:4 inches.

MFJ-986 The MFJ-986 Oi~erential -r . M FJ's VHf or UHf Tunen
' 2 9 9 ' 5 2 knob tuner uses a di ffere ntial capacnor "'FJ 9' I

to make luning foolproof and easier than ."-' - or I =--. - - ~
ever. II ends constant re-tuning wuh broadband MFJ-924 - (] '" ,...

~~ . . . SWR, 1 '69" _,,! :, '>I ""f.coverage a".... gsves you rrummum a on y one
toest setting. 3 KW PEP. 1.8-30 \1Hz. ~ln.92 1 covers 2 Melers/220 MHz. ~IFJ·924

Roller inductor makes luning smooth and ea...y. covers 440 MUz. SWR!Watlmeter. 8x21IIx3 in.
Turns counter ters you quickly re-t une 10 frequency. Simple 2-koob luninJ. for mobile or base.

Ljgh ted Cros..-Needte Meier reads SWR/forward MFJ's a rtificia l RF Ground
l renccledlp t'a klaverage power in 2 ranges. Current
balun reduces feedline radiation and forces eq ual C rea tes MFJ-931
currents into unbalanced anten nas. ani licial RF 579'5
MFJ' L" T ground. Eliminates

~lFJ-962C _ S mOD" e uner ~l fJ-945E or reduces RF hOI spots.
'24995 Use yo ur bare foot fig now and have 59995 RF feedback, T V!IRFl.

the capac ity tu add a 1.5 KW PEP weak signals caused by
amplifier later! Lighted Cross-Need le SW RI Don 't leave poor RF grounding. Also
w nnmcter. 0 po shion antenna switch, 1~f11J11~ hi electrically places a far away RF ground directly ". ho me wit hout t IS .. .....
wound balun, ceram ic fecdthru insulators fur yo ur rig by tu ning out reac tance of connecting wire.
balanced lines. I.K-30 MHz. 10·'/4x4'h ,., 14'1. in. mobile tuner! The

MFJ' ", I QRP T ~1FJ-945E extends your antenna bandwidth -- don't hUp:llwww .mfjenterprises.com FAX: (601) 323·655)
5 porta e uner stop to go outside and adjust your mobile whip. -1 year unconditional warranty -30 day mo ney back

Tu nes CO:l "'. MFJ-971 _ _ _ New MFJ-945E now includes 6-Mcter operation guarantee(les$ sIh) ? n o rders from MFJ :!,-d i:l sIh
balanced I.ines, 58995 ~ _ -;' _ and has tuner bypass switch SmaIIS ,.,2,.,6 mc hes usesME~ j\fFJ ENTERPR ISES. I N C .
random wire 1.8- ~ _ ..., a .., 1 '" L ht d Cross-N d te SWR/W, "m"'", P O. Box 494. M ISS. State MS 39762
JO MHL Cross-Needle ~leter. I . e room ~g e ross-rveeme . .. .. (601) 323-5869; 8·4 :30 CST, Mon- Fri
SWR, 30/300 or 6 won QRP ranges. 611:6 1/~2 'h In . with !amp switch. 1.8 -60 Mllz. 300 watts PEP SSB Technical Help: (60 1) 323-0549

~Iob l l e mount, \lFJ-20, S4 95. Pritt. ,Sp.. ....I.'.d ..._~ 0 IW6 MFJ 1M.

MFJ ... the world's most trusted name in antenna tuners



modem ....-hic h " they" say is barely ad­
equate . It is doing an OK job for me, bUI
if you purchase new, go with 28.800 bps .

The modem is easy to install in the
IBM style computer. Just remove a cover
at the bac k of the chassis to expose the
end o f the slot that males room for the
phone lines and plug it in . Macintosh
fo lks always have an App le guru lurking
nearby for ad vice, and they assure me
Macs are at least as easy to configure as
my clunky 486 IBM clone.

Once your modem is installed. you
need termi nal software 10 tell the mo­
dem to ring a telephone somewhere, and
you are nearly ready. Most moderns
come with a trial package o f software to
ge t yo u going. If you are going 10 go
stric tly with a phone connec tion to the
Internet. you will need to find an
Internet Service Provider (lS P).

Yo u have severa l cho ice s when
choosing a provider. Some of it de­
pends on wherc you live and if that

All this makes a great tool for you to
connect with hams who are helping o th­
ers in just about every facet of our great
hobby. Yes. if you haven' t already gone
on line with your computer, now is the
time. There are a number of hams who
check in regularly on this "land-line"
hased system. (Actually. the Internet
doesn't rely solely on phone hookups. If it
will make you feel better about participat­
ing, there are radio and satellite links
d iscretely working in the system as well .)

Now. I am going to tell you how easy
this is to do (if you aren 't already doing
it). You wo n' t need a degree in computer
technology, and you won' t even be re­
quired to pass a code test. If you have a
relatively modern computer such as a
Windows-based IBM compat ible or a
Macintosh. you have most of the
equipment covered.

The cost isn't outrageous to add a mo­
dem to one of these computers and the
software is re latively low-huck . You will
spend about $70 to $ 120 for a good mo­
de m . Many new computers are sold wi th
the modem installed . The current stan­
dard is rated at 28,800 bits per second
(bps). I am sti ll us ing a 14.400 bps

. ;

5011.... 11

"Manuf acturers want to make your visit to their
'virtual stores' worthwhile, and some bargains are

only offered on the websites:'

NeIOilec1DI,

I printed a copy o f this weh page 10

keep for re ference. On my hard copy, 1
marked 2 1 places to visit as time per­
mits. They include many informative
sites with extensive information about
ama teur satellites, solar activity and so­
lar images. antennas, and club web sites.

Marc' s page is only one e xample of
what many hams are doing 10 make trav­
el ing the Internet pleasant and informa­
tive fo r the rest of us. There are man y
more such interesting sites, and the cre­
ators arc constantly upgrading them to
make our surfing ever more productive.

The marvel of the hypcrtink makes all
this so easy that I can sec why folks are
hooked on their own niches of the
Internet . You look al one o f these web
pages and find an invitation to click a
hypcrlink line with the mo use and you
are sudde nly in anothe r ham area and it
may j ust as easily lead you to another.
Before you kno w it. the XYL is ringing
the dinner bell.

this page , you will see over 75 refer­
ences with links to other ham-related
sites that require only the clic k of a
mo use to pro vide you wi th anothe r
world of in formation to absorb.

Hili SIlMchH.ndbook

II/!IiI Che<:k out
~ TAPR's 1996 CD-ROM!
g AppkI MF5It5O 9660 • Ovw 400 Meg, of files • Help Support TAPlt

.'

\\-'hat is Paeket Radio? ParkPt Radio PrinU'r and ParkPt Radio FAQ
\\'hat is Amatpur Spread Spet'bum ? Spre ad Spectrum Introduction

l"'elion: I~ /;-\apl 1)I<JI

Whal's Nil..., \rIh...·s Cool!

I I 'j II

~1;JAPR Jlome p;age- ' ,~ people have accessed this page serce July Bth, 1995

WIAW page, the ir own ama teur sta tion
page. Yahoo.'. FCC Part 97 database. and
two great ham general interest sites.

W hen I first visited this site, I encoun­
tered one of the Internet grem lins. Two
of the links did not work that day ; so
many systems arc interconnected that
occasionally the input acquires a hiccup
and a link won ' t work. hut problems of
this nature usuall y heal within a few
hours or days. You get used to it (1 sim­
ply went on to other sites). You can al­
ways go back another time. The results
will probably be even better when you
do return.

Looking further. AMSAT presents its
own exciting page (hup:l/www.amsat.orgI
amsatlAmsatHome.html ) where they tel l
all about their program and how hams
are making it possible. There is a d isplay
o f actual photos of the work as it is being
performed on the amateur satell ites .

The Tucson Amateu r Packet Radio
home page (Fig, 2) is ve ry well done.
This is a "must-sec" for anyo ne with
even a fleeting interest up to and including
those deeply involved in digital concepts.

Another great web page you won't
want to miss is N0XICs Amateur Radio
Resource (Fi~ . 3). Marc has put an enor­
mo us effort into this presentat ion. You
can get infonmuion on becoming a ham,
find answers on about an y ham topic and
there are links 10 many web sites and
other web sites. You can easily satisfy
your need to read- and then some. On
50 73 Amateur Radio Today . November 1996

on
Fig . 1. The Tucson Amateur Packet Rudio homepage is un excellent place 10 get lip 10 speed
on packet and ,,/I that goes with it , at nttp.ttwwwsoprorg ,
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WGPB'i'034 AI About Cubai Q-I ........ by
Wd\iam CD' and SIooarI Cowan '"!he Oassic~ lIII Q.-i
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$IL9S
WG'81042 Bc.n ." " H R •• by William OtT
and SIuart QN.-an.E~ )'OJ~ '> blow abcu
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WGP8 lO77 Slmpk, Low.co.t WIft " d For
Radio AmIIteun by Wd11iam On' and SIuart Cow... Low-­
cost, multi-hand l\JlIeflfIlIl;; ~pensive beams, ~invi sible~

antmnas fa hams in ·'lough" loca1ioM. $11.95
AR4661ARRL'JADtnmlIs" ~foa'Low.Bload

D can be IideI: 10 Iow-band "'CQ"S5 $3).00
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A good provider will answer your
ques tions and be sure you get going in
the right direction. He is likely to have
software for little or no cost that will be
j ust the ticket. The curre nt favorite
Internet "browser" (termi nal program
that decodes what's on the Internet and
disp lays it on your monitor) is Netscape
and it's free! I am using the lates t ver­

sian, 2.01 , that I
downloaded over
the In ternet directly
from the company
as a 9O-day "evalua­
tion" copy. One day,
we'll all have to buy
the finished prod.­
uct, but for now ....
Your Internet pro-
vider can tell you
how to get your first
copy. and how to
get the only other
piece of software
you need; a "di­
aler." The standard
of the industry is
Trumpet" and an

, -
.........~ ". ..s..dI II. DioodIooJ' s" ••
,1'l UXU": 's Amateur I<JIIdio Resource l"aee, ,

I m<~JonuO<Y 1. 1 9~ . . . . . . . . . . . . . . . ..:;••_':...,_-"_----'-__ ........o-_~ - , _

--

A...t ben 10 rrt1 "",,k •• fI'l.OJOI pa<I oflll< ""'alour It. f AG __._ 01 10 W'WW futm.al. .....
W<od olI lh< fTP ..... WWWde•• &n.a.laddr..... . ell: , 11 10>00:; . 101 qfra:n• • buU w..• od

Il"_~ ..... ""'" ......_ _ . JOU c.1t1D6 _Ibt~ ........ c:o Podtt ....., 1
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..... ....... l!K ............. iro>w 10 _ _ WIlnPf ~Pa<blltadooG • ., r... _
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Fig. J . N(?)XIC's ref erences touch on nearly every facet of ham ra­
dio-a worthwhile visit at hnp:/Iwww.ccecu.com/iilgorelhamradiolhtm .

results in long distance charges to connect
You may fare better if you check with one
of the major online services such as
America Online, CompuServe or Prodigy
and take advantage of their Internet access.
The rates of the major services are com­
petitive. You just need to fi nd one that is
close and has a fairly high-speed connec­
tion (minimum 9600 bps).



evaluation copy is avai lable that will cost
you $25 (money well spent) when you reg­
ister it within the first month of use. If you
don't register, it self-destructs.

If you are using Windows 95°, you
can config ure that operating system to
make the connection for you without us­
ing a dialer such ax Trumpet. However,
it is a little tricky and you will need
some specific guida nce. Though I

haven't made the installati on myself, I
have the step-by-step instructions from
Netscape to do this. I furnished them to a
friend who still had to call his ISP to fill
in a few blanks left out o f the instruc­
tions. Now his works faster than mine. I
guess that means I must break down and
install the Wi ndows 95 someday.

One of the really neat features of the
new version o f Netscape's search page is

the option of most o f their search en­
gines to not only perform web searches but
to search the newsgroups for material by
topic. It all works great and you must be
careful-don' t get hooked. You could eas­
ily run out of time for life 's necessities
(chas ing OX, rag-chewing, repairing your
antenna, etc.)

Next month, we will explore Usenct
newsgroups. 51

ing other books that really should be on Ihe
list. I bought 'em and read 'em. In some
cases the listeners were right, so I've added
the books 10 my list. II's up to 88 books now,
and I' ve got a stack of over a hundred more
recommended books sitting here yet to be
read. Some look really interesting, too.
Nope, no fiction.

So I said okay, let' s do it again. I was on
with An for four hours. I forget what all we
talked about, but we started olT with amateur
radio, with me explaining that as a direct re­
sult of my interest in the hobby I've had
some amazing adventures and a wonderful
career. Imagine, working in your major
hobby!

For the first few days after the show I was
gelling a stack of letters about 18- high ev­
ery day. Over 4,000 in the first week. Plus
my poor fax machine was grinding out faxes
day and night. This happened a week before
the Dayton Hamvennon. so I was sure glad
I'd decided not to go this year. I've been
spending about 18 hours a day opening let­
ters, duplicating my booklets, and then ad­
dressi ng, stuffi ng and mailing envelopes.

My most popular booklet is the five-buck
28-page recommended book list. It has a dis­
cussion of each book. The books cover many
aspects of health, education, history, science,
etc. Many are books I've reviewed for you in
my editorials. Maybe you noticed.

Rich? Why Not?

My next most popular book was the one I
wrote as a result of the requests from my
first guest shot last November. Art and I had
been talking about TVI and I suggested that
the best solution was the one I went for-liv­
ing on a 200-acre farm wub no neighbors
within a mile. An pointed out that this takes
money. I said thai, heck, making money is
easy. once you know the secret. Our social
and educanonal systems make sure thai
99 .9% of us never make much money. I
didn' t figure il all our until I was 28. By the
time I was 30 I' d made my fi rst million. I got
off the quiet desperate treadmill 10 oblivion.
I was upset when I discovered that by not
knowing the secret I' d wasted over 10 years
of my life . Drat!

So I wrote a booklet on "Making Money, A
Beginner's Guide." It's selling like crazy.
Oddly enough I wrote a very similar book 35
years ago and couldn't sell il to young possible
entrepreneurs, even at $1. Now those same
people arc in their 50s and they're beginning to

N EUERSRYDIE
Continued Jrom page 42

You probably saw the TV expose of what
happens when a Wal-Mart@ or Sam's@
comes to a town. The lower prices soon put
all local competing merchants out of busi­
ness, often leaving main street looking like a
ghost town. Then, if the Wal-Mart doesn't
make enough profit, it folds up and leaves
the people with no place nearby to shop. The
local stores don't come back. Most of them
had been in business for several generations
of family ownership. And who's going to
start a clothing or department store in a small
town today when a discount monster can
open up at any lime and wipe everything
OUI?

Tbe next obvious step in the ham field is for
the manufacturers 10 eliminate the no longer
needed middlemen by going factory direct.
This is what Swan did many years ago. But
they got forced out of business by the then still
strong dealers who wasted no time in telling
any ham customer how rotten the Swan junk
W"'.

Back when I started 73 in 1960 I had over
850 ham stores carrying the magazine. Today
there are an estimated 50 ham stores left , and
many ofthose are hurt ing. I'm sure the retailers
who are left really appreciated it when Q5Tran
an article on how 10 whip-saw dealers to gel the
lowest prices.

With so few dealers, much of their busi­
ness has 10 be done by mail order if they are
going 10 survive, which makes it even easier
for the major manufacturers to be in direct
competition. And since few dealers these
days are able to handle repairs ... well, you
gel the picture. If the dealers are going to
survive they'd better organize in some way,
othe rw ise the handwriting is on the wall. Ra­
dio Shack®, catering 10 the no-coders, is
skimming the cream, and all it takes is a
couple of feet of floor space in their stores. If
that.

Snow Job

731'05 Gmes1<l 5 wpm rode tape This beginning
tape takes yoo through the 26 1e11ln 10numbers and
rrcessa')' pwrruaDon oomplelC with practice every
Sk.'pofthe way.$5.95
73T06 The Stidd...... wpm code tape This is the
pa;tice tape for eose who survived the 5 wpn IlIpe
and it 1\ also the tape for the Novice and 1Cdlnician
licenses. It 1\ comprised d one solid blur of code.
Qwacsen, art! serlI III 13 wpm an:! 510 ed a! 5 wpn
$5.95
73TH Back 8reakft' 13 wpm code tape Code
groups again ala brisk 13+wplI so you'Dbe really at
ease when you sit down in front of a sleely-eyed
volWlleer examiner who starts sending you plain
language codeat only 13 per. $5.95
731'20 COlIr'ageOUS 2U+ wpm rode tape Go for the
enra class license. $5.95
731'25 Mind BogWer 2S+ wpm rode tape. $5.95

Books for Beginners
TAB4354 Beginner's Handbook of Amateur Radio
by Oay I..a<otel" W5"lPV. 395 pages. Wondlrlul book
for ncwcomen;.lt is basic aM weDiUllSITaIed Even if
you have all the other ham handbooks, you'll sti ll fUJd
this one useful.$22.00
WSGWNV No-Code VIdeo,Manual, Part lf7 Ruk5
byGonIon WcstLearn how 10 be a hamradio operator
$29.95
WSGWNC Ttchnidan Qao;s lJcen<ie Manual: New
No-Code-by Gon:kJn West This book covers
everything you need to become a Ttclri:ian CbIs
Ham. Every question and 3nSW\"I'"OII the exanination
is (ourwJ in th!s one book. FCC Faro 610applicaOon.
59.95
XTAL-I The Cr')'!ltaJ Sd Handbook by Phil
Anlknon W0 X!. WlIJlI 10 give a kid an exciting
P ISUIJOr maybe)0I.netr:' Crystal ses art! alive and
fun. Bee's a whok book packed with CI)'5Ial ~
circuits that anyone can build. Now SIaf1. saving thcJf,e

oouneaI bolles. okay? 133 rages. $10.95

CodeThpes

...... 110O-214-7373 or 6Ol·924-ron. FAX 603·<r>...861l.

.... 0IWr r..... .. paet' IIfor~ ial.......u.. .

Art Bell W60B B called the other day and
asked if I would be a guest on his radio talk
show again. My last guest shot on his show
resulted in several thousand letters and faxes
and generated a lot of interest in amateur ra­
dio, including a bunch of new 73 subscrib­
ers. I also generated a good deal of interest in
my list of "books you're crazy if you don't
read." The list had 49 books at the time. The
list brought in a bunch of letters recommend­
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Dear Readers, It 's a s u r vey ! It's a drawing! Win a prize and money!

73 needs your help! 73 really
appreciates your sending your
feedback cards 10 us. Nnw. we'd
like In know something about you
and your ham shack.

Return this survey and take pan
in 73's randomdrawing of allthe
survey responses received by
December 16th. 1996. The winner
will receive SIOO.OO cash and a
Life Subscription 10 73 [ okay. so
you are already a " hfer" ...enter
anyway and give your "prize" to
your grandchild). We' ll announce
lhe winner's name in our Febru­
cry ·97 issue. So. please answer
the questions below on an 8 1/2 "
X I I" sheet of paper and return
them to:

I., a. Do ) OU~ ullscribe 10 73 Amateur Radio Today?
b. ,"Vhat ,10 you like most about the magazine?
c . "" hat do you like least about the magazine?
d. If you' re not a subscriber. why not?
e. Where did you get this issue?
f. What other radio magazines do you subscribe to?

:U a. How old are you?
b. HO'\O' loo8- have you been involved with amateur radio?
c. What e ncourag ed ) 'OU to become involved wilh

amateur radio?

3.) a. Do ) '00 belong to any radio c1ut.s?
b. Which on..5?
c. Whal de you do at meetin gs?
d. Have you or your club panicipalo>d in any beneficia l

projects in yourcommuuity?
e. Describe.

-I .JHow many hou rs per wed do ) 'IlU spend on this bobby?

7.)a. Do you find 73's product revie ws helpful inselecting
new equipment?

b. Do you contact :lny of tne companies after reading a
review 10 ge tmore information?

8., a, (><J you read the "New Products ' section?
b. 0 0 you ever make purchases hased on what you've

seen th..re?

9 ., Hmo. Ulany - nam" related purchases h"ve you made in
Ihe last 6 lllOOths? 12 mOlllhs?

10.) a . Are )'OO p1anningm malin!! any~ pcrcrcses inthe
next six TflOIllhs?Ifso, "M? How m t ll..... do)'OO plan 10
sperxl?

b. If you read reviews of this product. would it
innuence which brand you l'o(lUld purcha.e?

I I ,) ( ) f the major rnunufuct urers, which 3 hral1lls makes lip
most of your ham equiprnC nl ?

73 Amateur Radio Today
70 Route 202 :"Iorth
Peterborough Nil O:WSS
Alln: F.I. Marion

FAX al (603, 92~·86 13 or
E·mail: I:>esign73@aol.com

Be sure toindude your n.ame, cal1~ign,

a,lh':;.';, and phone mulll'l.rr. Keep lhosr
reader servicecan1sand lhe f,'I.\lhilCkcanh
(.Ulung Good luck!

5. ) a, Do you ever fill in and return 73's feedback cards?
b. If not . why?

6.) a. Do you send in the reader service cards?
b . Do you COOllld 73's advertisers because you sawtheir

ad in 73 ~l al!azi n t'?

c. Do you t..Uthem where you saw their ad?
d . Do 1110> advertisers usually respond 10 your requ<" 1for

informat ion?
e. How many products havt' YllU purcha~ed fro mou r

adv ertise rs in the las t 6 mont hs? 12 mouths?

12.1a. 1>0 you purchase kits?
b. If so. what brands?

13.) Do ) 'OU enjoy const ruc tion articles?

1-1.' a. Have yoc been on a DXpedition?
b. When and where did you go?
c . Did ~'ou do or see anyming " onhy of w'rit ing an

ar nclc for 73?

ll~ulk ~l~1 (orpanicipminginthissurv",y, gln llUl.l inthe UrJwing

SKA J..E\'EL
( ZERO POINT)

SOU:<OtD COIL

I
C'ON l'i'E:C'TI!' G

ROD

1

corsree
'll" UlOlIT

~c ocrsur
PtlUJo:)' }l
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The missing figure in "Free Energy"

: f l.OAT :, ,,-- ---_.

UPORTf S

Drawing your attention to September's article "The Amateur's Guide
to ' Free Energy ' Devices," I<lg• • on page 10 is actuall y Photo A seen
also on page 18. For those who caught that hefore we did and were won­
dering ho w the beck rhc generator pictured could harness ocean waves,
here 's what Fig . 1 really looks like:

1 _

communicat ions modes and rne
pionee ring fun and adventure
they provide instead of grinding
OUI routine hello-good-bye.
please QSL contacts endlessly for
years. Or cal ling into a roundtable
or repealer, the ham version of
hanging around the comer.

Adven ture lies in wai t, lap ­
ping timidly on your door. 1I0w
muc h do you know about
spread-spectrum commurnca­
lions? Well , if yo u don't, then
darnmit, learn. And then start
writing arti cles so we can gel
some other readers fired up.
There is no question in my mind
that spread-s pectrum digital
communicat ions is either going
10 he ou r main future system for
commun icat ion s, or we' ll lose
the whole hohhy as the FCC
sells off our frequencies.

Mankind does not have a
good record for cons idering the
future, so why should we expect
anything bUI temporary e xpedi­
ency from the fCC? T he Com­
missioner s arc po lit ical people ;
servants, not savants. They how
to the pres~ures of immediate
mo ney. and who the hell cares
about whal effcci thi.. might
have on the 2151 cent ury? Or
even beyond?

Cont(m wd on page 55

Plan Ahead

wise up that there are very 001
many downsides 10 having a
bunch of money. and surprisingly
few benefits to poverty W~,

they're the ones be ing downsized
as computers and communicat ions
technology shrinks the manage­
ment layers in larger companies.
Suddenly they' re faced w ith a
need to find a new car eer, some­
thing they've never really con­
side red before. Th ere 's just no
market for ex- middle managers
in the ir 5<h. Th at's something
for anyone still dependent on a
paycheck to consider.

Bell's program covers the
country preuy well. I' ve gonen
letters from the Virgin Islands,
and from every state.

But even wit h four hours I
didn't get to talk ahout many in­
rercsung controversies such as
past lives. reincarnation. near
death experiences. OUI of hody
experiences. Uj-Os. coruecrees.
Roswell . and stu ff like thaI. Or
go into de tail on just how
crummy our medical and school
systems arc and what can he
done 10 fix them. How wc have
one of thc most expensive medi­
cal systems in the world, and yet
we 're near the holtom in heailh.
And d ino our sch(X)1system.

BUI I did gel 10 lalk aboul Ihe
fun of making ham sate llile con­
laCIS and Ihings more dear 10
your heart. I ta lked up new



HlGIi-VOLTAGE 11

If yo u wa nt detaile d informa­
tion about pl ugs, vo ltages and so
fo rth. the U.S . Government ca n
supply a l illie book fo r $9 .95.
A sk for Electric C u r re n t
Ahmad. publi c ation number
PB9 1-19 3383. Wri te 10 National
Techn ica l lnfurmanon Se rvice,
U.S. De pa rtment of Com merce,
Sp ri ngfie ld VA 22 161. Ca ll
1- 80 0- 5 5 3 · NTlS , o r in the
Wash ingt o n, DC , calling area.
1-70 3-487- 4650.

2). O f course , in a real sy stem
there are sw itc hes, fu ses, circu it
brea kers and a d istribut ion bo x
as well as the transformer shown
in Fig. 1.

Many overseas locations use
the sa me type o f dis tr ibut ion
syste m, alt hough the voltages
may he di ffe re nt from th o se
used in the Un ite d Sta tes and
Canada . Ot he r co un tr ies usc a
s ing le second ary di stributi o n
system. suc h a s that sho wn in
Filit. 2. The voltages avai lable
..... iII be li sted in the fo rm 120/
240 , or whateve r voltages are
actually present. T his system is
preuy m uch the sa me up to the
pri mary o f the tra nsformer, hut
t he sec o nd ary is nOI cente r­
lapped, T he voltage li sted for
those co untri es will be ani)' one
level.

Various plug s and socke ts are
found arou nd the world . •' i lit . 3
s ho ws so me o f the d iffere nt
types o f plugs that will he found.
Yo u will ne ed to ei the r b uy
adapte rs to go from o ur sys te m
to theirs. or buy new plugs when
you arrive.

I ca n be reached via snail mail
at r .o. Bo x 1099 , Falls Ch urch
VA 2204 1, o r v ia Int er ne t
E-mail at carrjj @aoLcom.

Connections ...

A booklet for you

co u ld accomm odate p rima ry
vo ltages of 100 10 380 vo lts.
depending on which was hooked
up. It onl y makes se nse . After
all. why would the manufacturer
make different transformers for
d iffe re nt countries when a few
taps cover a lot of QT Hs?

In so me cases, you will need
an e xte rnal tran sformer ad apte r
for the powe r supply. Don 't rely
o n tho se l ittle transformers that
ru n your electric shaver. for they
are too low-powered. Isolation
transformers come in I : I and
2: I ratios, so they can accom­
modate a variety o f power situ­
atio ns. T he most useful o f those
have a 120 vo lt AC outlet o n one
side, and a plug and voltage se­
lector on the other. Transform­
ers o f thai sort are not rated for
po.....er (i.e . .....ens). bUI rather are
rated for volt-amperes (VA ). VA
is the sa me as walls. except for
the po wer factor.

Power dist ribution
systems

. 'ilit.l shows the sta nd ard AC
powe r di s tributi o n syste m in
North A merica. The ge ne ra ting
statio n prod uces hig h voltage
AC po wer. II is distributed at
high vol tage so that the curre nt
is reduced (for any g iven watt ­
age). and that makes uunsmis­
sian through lo ssy transmission
lines less o f a headache. It will
go throug h a number o f step­
do w n tra n sfo r mer s, b ut I' ve
shown onl y the one outside your
house. It will havc a high- volt­
age pri mary, and a 240 volt cc n­
ter-tapped secondary. T he center
tap is grounded. If you want a
240 vo lt ocner.thcn you take the
voltage across the two e nds of
the transforme r. BUI if you want
120 volts. then you take the volt­
age fro m ground to e ithe r e nd.
Two "ci rcu it s" ca n he se rved
(shown as LO AD I and LO AD

HlQH.YOLTAGE 11 LON-VOLTAGE

GE>£RA.... ,--- - - - ---, r-r-r-
STATION;::-_ + _ ..., !

Fig. 2. Alternate power distribution f ound in some crmnu ies.

""",
Ir-.----i

the guy' s <I missio na ry .. . the)"

don't "facilitate paperwo rk: ' do
they?).

An othe r maj or iss ue is the
rnauer of AC pow er for the rig.
Ma ny ha m ri g s are equipped
w ith AC po wer mains se lector
switches on the hack o f the rig
(o r o f the po wer sup ply if it
is se pa ra te ). In o t he r cases .
there are taps on the trans former
fo r different voltages. For ex­
amp le . one s pe c Ies o f the
TS-520 I saw had a 120/240 mit
switch o n the rear panel. BUI a
se rvice techn ician showed me
so mething that was not hoo ked
up. The sc hematic showed sev­
eral add itional primary taps that

l OW_VOlTAGE

you about the speci fic s o f each
count ry (bribes? nev er ... lthink
they' re called " pape rwork facili ­
tation fee s" ). One chap told me
that a ce rt ain Lat in Ame rican
cou ntry almost always imposes
a huge import lax on radio ge ar
brought into the country in the
cargo ho ld o f t he ai rc raft,
packed in facto ry boxe s. On the
o ther hand, if you carry the ra­
dio under your arm. and make it
look a bit old. a 520 b ill to " fa ­
cil itate pa pe rwork" seems to do
the trick . He 's done that w ith a
cou ple ri gs, includi ng a TS-440
recently (wou ld you believe it,

OENERATINQ

STATION;::-_+_,

Fig . I . North American / JO IH' r distribution system .
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imminent de parture date-c-bn ng
a note from yo ur mommy). stop
by a few consular offices to o b­
tain "'i sa s (don' t .....am to get ar­
rested arrhe airport ), pack so me
clot he s and the ham rig and take
o ff. Rig ht? Wel lllI l, maybe not.

There arc a number of things
thai mu st he tend ed to before
leaving. Not every country is go­
ing 10 Ict you operate. o r. for that
matter. e ve n bring radio gear
into the co un try. T he A R R L
(225 Main Street, Newington,
CT 0 61 11: hq @a rrl. o rg ) can
ad vise yo u on rccip roc ulltccns­
ing and other issues relating to
hamming in various count rie s.
Some o ld hands co uld also te ll

Numb«' 54 0l'I )'fNf' F...cnw-t card

CRRR'S CORNER

Yo u make the hig decision :
Yo u ' l l go on a wo rl d w id e
DXped ition, see the sights, ham
fro m e xotic locatio ns. pick up a
fe w souvenirs. and take about a
goaillion color pictu res. All you
need to do is ge t a pass port
(takes From three to eight weeks,
so oner if you can prove urge ncy
w it h a ti c kc t tha t shows a n

"Bribes ? Never ... I think they're called
'paperwork facilitation fees. '"

AC Power Overseas

Josep h J . Carr K41PV
P.O. Box 1099
Fa lls Church VA 2204 1
E·mail: carrjj@aol.com
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Fig. 3. Plugs and sockets (in domestic and commercial uu ) found in various countries, (Rep rinted from Electric Current Abroad,
permission of the International Trade Administration .)
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Vis a, MC, UPS COD
Email: tomsmb@ao l.com
24 Hr. FAX (818) 447.0489

Patroon. I was put on the Board
of Overseers and then ignored
(along with the other Overseers).
I was enormously honored by
being appointed to the RPI
Council. where I was again
largely ignored. "Just shut up.
call the alumni and ask for
money:' I was named their first
Executive In Residence. On the
thin positive side. I revamped

Continued on page 76

(818) 447·4565 M·Th 8am-5:30pm

P.C. ELECTRONICS
2522 Paxson Ln, Arcadia CA 91007

TVC·4G
only $89

SEE THE SPACE SHU~IDEO
AND GET THE ATV BUG
Many ATV repeaters and individuals are retransmitting Space
Shuttle Video & Audio from their TVRO's tuned to Spacenet 2
nanspcocer9 or weather radar during significant storms, as well
as home camcorder video from other hams. It it's being ocoe in
your area on 420 · check page 538 in the 95-96 ARRLRepeater
Directory or call us, ATVrepeaters are springing up all over , all
you need is one of the TVC-4G ATV 420-450 MHz oownconverere.
add any TV set to en 2, 3 or4 and a 70 CM anlenna (you can use
your 435 Oscar antenna). You doni need computers or other
races. irs thai easy. We also have ATV downconverters, enten­
nas, transmitters and amplifiers for the 400, 900 and 1200 MHz

bands. In fact we are your one stop fof allyour ATV needs and info.
We ship most items within 24 hours after you call.
Hams, call for our complete 10 page ATV catalogue,

semi-literate, drivc-deprivcd gradu­
ates. And this is the vanguard we're
depcrding 00 to compete in the 21 st
cenrury gIohaJ """",,1

I tried hard to help Rensselaer
Polytechnic Institute pull itself
out of its 19th century time warp
and leapfrog into the 21sr cent
tury. I consulted with the faculty
and the president of the college.
I donated a bundle and became a

Between ham radio, cold fu ­
sion, our major social problems.
and the weird stuff, I can liven
any talk show. so if you know
a talk show host, please have
him get in touch with me so we
can drum up a few more hams.
It's Wayne Green, Peterborough
NH 03458. I even check
Design73@AOL.com now and
then.

Not that we can honestly
blame the government, nor even
the big corporations which run
the government. about ignoring
the fu ture. After all, most of us
are doing the same thing c ur­
selves by smoking, drinking, us­
ing drugs, getting fat, and other
forms of there-Is-no-tomorrow
slow suicide.

Our universities and our sci­
entific elite are powered almost
entirely by the prestige game,
and the bottom line for the uni­
versit ies and our country is zero.
Our scientific elite produce end­
less scientific papers about rni­
nuti a. slicing the baloney ever
thinner.

If you think I' m exaggerating
then you haven 't done much
work with a college or univer­
sity. I have. and with several.
And you certainly haven't read
any books on the state of our
colleges today. Like the wonder­
fu l book by the president
of Hillsdale College. George
Roche, The Fall of the Ivory
Town. Yes. of course it's on my
list of books you're crazy if you
don't read.

Okay. so what? So our colleges
are turning out mush-headed

Prestige, a Zero-Sum Game

NEUER SRY DIE
ConttnuedJrorn page 53

When America was discov­
ered the Europeans came over.
got rid of the Indians. and then
started exploiting the land in ev­
ery way they could. They dug
for guld, silver,lead, coal, oil, and
so on. They cut down the forests
and planted crops. They just about
wiped out those annoying buffalo
and much of the other wildlife
(like wolves). I think there's a
small area of virgin forest left
someplace in Pennsylvania Never
mind what this cutting of forests
has done to our land. water, and
the whole ecosystem. If you're in­
rerestcd in the long-term changes
cuuingdown forests makes, you'll
want 10 read Living Warer by
Alexandersson (ISBN 0-946551­
1·57·X. 162p. 1995. Gateway
Books). He explains why it is
impossible to make a
Stradivarius violin anymore.
The new growth forest trees
grow too fast 10 make the solid
kind of wood they had 200 years
ago. There isn't any more.
They're even busy ctearcuuing
the virgin forests of Borneo to
build houses in Japan.

We talk about the world's oil
supplies maybe lasting another
50 years. Well, we have to make
sure people right now have jobs,
and who the hell cares about
what problems we're leaving for
our grandchildren. And their
grandchildren. That's fme as long
as you refuse to read what. is
known about reincarnation. Did
yoo know that the Council of
Constantinople in 533 AD el imi­
nated the concept of reincarnation
from the Chrislian religion?
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HRM TO HRM

Dave Miller NZ9E
7462 l awler Avenue
Niles Il 6071 4-3108

Cle a n ing Up Your Act!

Here's a nother tip fo r the
Alinco DR- 1200T 2 me ter trans­
ce iver, for cleaner sou nd ing
trans mit audio when using the
supp lied e lec t ret han d m ike ,
Though the part iculars will vary,
it should be applicabl e to other
radios.

Electret conde nse r m icro­
phone elements are ine ..... pe nsive
and have ve ry "Flat" response
cu rves, but they require an ex­
tem al sourc e o f low-voltage DC
power to operate the buil t-in FET
preamp. An electret eleme nt puts
o ut so li llie e ne rgy t ha t
preamplif icat ion is needed im­
mediately, and an FET preamp
is buil t into the cleme nt as an
integral part of the tiny pac kage.
The external voltage to powe r
the preamp usually comes from
the transceiver wit h which the
microphone is being used. al ­
though a batte ry within the
mike' s case can also he used.
When th e t ransceiver supplies

the mike po wer, it usually comes
in on one o f the unused mike
connector pins. an d ge nerall y
from the transceiver's +5 VDC
Vee line. If that line also feeds
any digit al ICs. and filtering of
the Vee line isn' t close to pe r­
fect. the +5 VDC line can some­
limes int rod u ce noticeable
digital noi se superimposed on
your mi ke audio.

Listen to your transmitted sig­
nal on anothe r receiver- with
the CTCSS enccoder o ff and in a
quiet room- to sec if lh is might

1 0 ,6 0 0 0

Fig. I _Thr 7.fLS7-l ;S notorious

for the number of j umpers
needed, end w n·es (IS (/ good
example 0[110 11" Frank KB.fZGC 's
idea can hi' implemented 10

avoid the "under-Ptl-board
j umper j umbie , ..

he true in your case. If anyone
has complained about your o n­
the -ai r audio quality. make the
quick lest mentioned above .

If you get digital noise or other
unidentifiable pops and clicks
from time to time on your trans­
milled audio , the cure may not

he difficul t, depending on yo ur
transceiver. You can try simply
more filt ering-right at the mike
connector pin that supplies the
OC to the mike element. in the
form of an add itional capacitor
from that DC pin to ground (try­
ing d iffe rcnt values to see if
there's any improveme nt). If that
doe sn't work, wh ich is o ften the
case. then it's on to the next step.
which is what I did with my own
DR-1200T.

Probing around with a little
bat te ry -operated, solid -state ,
high gain audio amp lifier (via a
.1).IF disc cap ), I "listened" to the
various DC lines in the DR- 1200T.

Some points arc much noisier
th an o thers. some line s very
"clean." It's a situation that may

he difficult to predict from the
sche matic alone. bu t it's a cinch
wit h the li ttle "noise tracer" am­
plifier ! By the way, this idea
works in many other tro ubl e­
shooting areas as we ll (hum

probl em s. c ross - ta lk . noi se
spikes. e tc, on the DC lines), In
my o wn DR ·1 200T, I found that
the output pin on the 7808, 8 volt
rcguIator(IC. I ) sourced vel)' clean,
Sll I changed the DR-1 200T ' s
mike voltage source fro m the
+5 VDC v ee " noisy" line to the
+8 VDC " cl ean" li ne , In the
DR-1200T it's something o f a
cho re, but st ill doabl e. The rea­

son is that Alinco uses PC: board
traces to feed the mi ke connec­
to r, an d the connector itself is
part of the "display" PC hoard,
so tr aces must be cut an d re ­
m uted. Other radios , with indi­
vidu al "actua l wires" be ing fed
to the mike connector, may be
easier to convert.

On the rear (foil) side of the
display board, two jumpers will

need to be added to reroute the
+5 VDC line around the mike
connector. S ince the d isp lay

ho ard is a d oubl e -sid ed PC
board, the opposite component
s ide must also haw one trace cut:
no jumpe rs need be added on this
side of the hoard. You can trace
the circuit out if you wish, hut
the se steps should effec t ively
isolate pin 5 of the mike connec­
tor: now "dean" +8 VDC can be
brought up 10 the connector, via
a new "direc t" wire, from the +8
VDC regulator mounted o n the
rear w all of the transcei ve r 's
cns e . Th e circ ui t boa rd is
crowded, the t race s cl ose to­
gether. hu t if you lake plenty o f
time and common care, it should

go smoothly.

More

Anot her side to the "clean DC"
issue is obta ining a reasonably
noise-free mobile environment.
Mobile noise can be that wh ich is
only perceived in the mobile'sown
receiver, and that which may also
be impressed upon the mohile's
trans mitted signal. Both can be
problems, in tha t the solution is
often "CUI and try."

There are a few things. how­
ever. that every good mobile in­
sta lla tion should automat ically
incl ude, whether in a car, motor
home. boat or private plane,

First (as touched upon in John
Ay e rs AA l ie's ti p in la st
mont h's colu mn), is run ning a
separate "clean" batte ry feed­
one that only feeds the ham trans­
ce iver-d irect ly from the
vehicle ' s battery, Hopefully, such

a "dedicated" feed will be rela­
tively free o f switching noises
generated by computers, the ig­
nition system, vehicular sensors,
e tc. The feed should consist of a
separately fu sed ba tt ery run
made with a gauge of wire heavy
enoug h so th at the voltage drop
across th e wire ' s resistance is
ins ignificant at full transrmuer
powe r dra in. Often. this alone
will sol ve many mobile noise
problems. But if it doesn ' t. here 's
a simple test you can perform 10

see if the no ise is from radiated
energy or if it 's coming in via the
DC power feed. Simply discon­
ncct the radi o 's antenna. Docs the
noise d isappear? If so. then it's
radiated noise heing pic ked up by
yo ur anten na: Ihat 's ge ne ra lly
more difficu lt to troubleshoot. If
it doe sn't disappear-or if enough

!'oti ll exists to be a problem---l.hen
it\ likely to he coming in via the
radio's DC power feed .

What i f you've run a separate
power fee d. directly fro m the
battery, of heavy-gauge wire , and
a s ignif ica nt amo unt o f noise
pe rs is ts w ith the ant enna re­
moved from the se t? You can try
shielding the feed cable from the
battery to the rad io. using the

shield and jacket from a length
of RG-8 coax fro m which the
cente r conducto r has been re­
moved. It shouldn't be necessary
for mos t installation s, but it's
worth trying (and Inexpensive
enough) when the noise is per­
s istent. If shielding the feed cable
doesn't do it. then a cho ke in se­
ries with the DC power 10 the
tran scei ver may help. Parts Ex ­
press" (1-800-338-0531) lists
commercially-made chokes up to
~ . 7 mHo made o f #l~ wire, and

e xhibiting 0.52 ohm of resistance
or less. They also carry computer
grade ve ry high capac itance
power capacitors (one farad !)

that will not only he lp fil te r
noise, but will a lso smooth o ut

any vo ltage variat ions fro m pe ak
surges during SSB voice ope ra­
tion-the next be st th ing 10 hav­

ing the baucry itself right behind
the radio .

If most of the no ise you hear
in your mo bil e transcei ve r is
coming in via the ante nna, then

you'H have to sett le in for some
real hunt ing. Ignition system wir­
ing is usually the best place to
begin, either install ing new resis­
tance igni tion wires or going full
t i lt into a s pec ia ll y- made
shielded syste m : it mainly de­
pe nds upon how mu ch noise you
c a n comfortabl y liv e w it h .
Today's cars also can haw one
or more compute rs controlling
vehicular functions Computers
generate square waves by the
score. and square waves have lots
and lots o f harm onics: many of
these harmoni cs wi ll a ppear
within the ham bands. Some of
t he s l ip-o n , thre ad -t hro ug h.
clamp-over ferrites available to­
day will tame computer gener­
a ted noi se a nd harmonic s
wi thout having the slightest ill
effec t on the computet co ntro l
syste m (they only abso rb un­

wante d R F e ne rgy ). whe re
they' re needed and how many
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the item into an ove n-is often
dangero us . You don 't wan t to
damage your gear with the test!
Has anyone dev ised a reasonably
safe heat-test setup, for subject­
ing mobile ham equipment to
summer heat extremes, without
too greata risk of permanent dam­
age'! You folks in the desen areas
should be experts on this one!

Mood lighting

electronics systems operator on a
Canadian military subhunter air­
cran,often at night, I suppose that
I feel most comfortable under the
dim light of an operations area,
but I' ve a hunch that many other
hams fee l the same way. I st ill
enjoy listening on 3.4793 kHz,
late in the evening, as the Gander
and Shanwick Oceanic Air Traf­
fic Controllers are trad ing posi­
tion reports and vectoring their
flights across the Atlantic. I try

From R. Ga ry Bartlell Iorming amentalpicrure orwbere
VEIRGB: "To me, t he re is all of those airplanes are , and
something very calming and per- what they 're doing, where they're
haps a bit romantic (in the old- going and the many countries and
fashioned sen se of the word) companies they represent.
abo ut a ham radio station th at "How can you replicate th is
makes use of the built-in panel mood in your own shack? In our
and edge lighting that comes fit- aircraft, we used what was known
ted in most ha m gear as the pri- as a Grimes light, which had a
mary rad io room lighting. It' s selectable clear and red front lens.
sometimes necessary to supple- It also had a d imming pot and a
ment the equipment lamps with focusing adjustment. It came with
some sort of external spot light- a helical coil cord (like a tele-
ing to illuminate a work surface phone handset cord) and a quick-
or control panel, but the use of disconnect mount, so the lig ht
d immer, rath er th an brighter, could be removed for viewing
lighting is often a bet ter choice. some deep, dark recess if needed.
Having spent some time as an In an aircraft. that 's usuall y down
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Never as sume

Last fall I made a " lights on"
alarm (a buzze r sounds when the
lights are left on without the en­
gine running) for one of my cars
that was missing this feature from
the factory. The circuit worked
like a charm on the bench and
d itto when I installed it in my car.
Then the cold weather ca me.
When the temperature dropped
below freez ing, the ci rcuit still
worked, but the buzzer wou ld
sound for a few seconds (even
when it wasn't supposed to , that
is) when the lights were on but the
car was runn ing . The colde r it
became outside, the longer the
circuit would take to operate cor­
rectly. My wife, Sue KA9 UCK,
is very patient. but it was even
ge tting to her!

The problem turned out to be
in the relay I had chosen to key
the buzzer on and off; a small,
sealed, good-quality relay, hut it
was also very temperature-sensi­
tive . Apparently, the contact arms
in it de formed enough in the sub­
free zing tempe ratures to mak e
contact when they shouldn't have,
but after heating up just a bit
(from current flowing through its
coil) , the relay operated correctly.
I thoroughly tested the repl ace­
ment relay in my lights-on ci rcuit
for tempe rature sensitivity (by
putting it in the freezer fo r a
while) before committing it to the
underdash of my car again! Case
closed. lesson learned.

We' ve all ron into these prob­
lems with equipment that doesn't
operate as expected under all ex­
tremes oftcmperaturc, and it might
be a worthwhile effort if you were
to jot down some oftile more inter­
esringoresyou' vc encountered and
I'll include them in the column at
some point in the future.

Cold testing a piece of mobile
gear is relatively easy; just put it
in the freezer for a while. Heat
test ing is a bit more tricky. The
ins ide of a closed vehicle can
reach very high temperatures dur­
ing the summer months. but test­
ing for extreme heat-by putting

Moderator i note: Frank has a
clever idea here; it might also be
a good idea '0 note on the
proj ect i schematic which jump­
en are hidden . perhaps showing
them in dotted outline.

will be necessary is the "cut and
try" part mentioned earlier; it's
anyone's guess. Usually, it's best
to start at the computer 's input
and output leads, installing the
ferrite cores as close as possible
to the shielded computer case it­
self. From there. it's the sensors
on the various parts of the engine
that can be given attention, again,
as close as poss ible to the sensor
body itself. A shop manu al for the
vehicle is almost a must at this
point. Avoid any bypassing that
requires direct electrical contact
with the vehicle's electronics; try
to stic k to non-invasive ferrite
absorptive devices or you'll run
the risk of compromising your
vehicle's control ci rcuitry. Per­
haps most imponantly, take your
time and attack the problem sys­
tematicall y and in small chunk s,
and thoroughly check out eac h
step you make.

From J. Frank Brumbaugh
KB4ZGClW4WD: "I' ve found
this wiring technique to be help­
ful at times, so I'm passing it on
to others who may want to try it.
Sometimes Duallnline Pin (DIP)
chips (part icularly those in the
7400 family or even the venerable
NE-555) requ ire a number of
jumper connections among sev­
eral of their pins to make every­
thing operate correctly. This can
result in a jumble of wires or a
complicated PC board trace lay­
ou t in order to accomplish the
task. But here 's another approach:
Carefully solder very fine wires­
taken from an untwi sted short
lengt h o f ordi na ry st ra nded
hookup wire-and make some of
those jumper connections right on
the bottom of the chip itself. Take
care to avoid any shorts, and make
the connections high on the IC's
"legs," but prewiring some chips
like this can save a lot of under­
board crosswiring later on. This
jumper prewiring can be done on
the IC sockets instead. before in­
stallation. ifyour project usessock­
ets instead of the chips themselves
soldered directly to theboard. Even
if it isn't practical to prewire every
jumper needed, the more you can
eliminate using this technique, the
neater the finished board will ap­
pear. Take a look at Fig, I for a
coupleexamplesofthis technique."

A spicy DIP chip



Table 1. Transmission line /0.1' .\" table for coaxial line (all values are in dB of loss per 1()() feet).

Cable - Frequency In MHZ _ ••__••••••••••••

RG/U Type 10 50 100 200 400 1000 3000

6A 0.04 1.90 2.70 4.10 5.90 9.80 23.00
8, 8A, 213 0.551 .30 1.90 2.70 4.10 8.00 16.00
Belden 991 3 0.41 .64 1.00 1.60 2.50 4.50 h

Be lden 9914 h 1.10 1.60 2.40 3.50 6.00 h

Belden 9888 0.60 1.20 1.70 2.70 4.20 7.80 14.20
Belden 8214 0.60 1.20 1.70 2.70 4.20 7.70 14.20
8X 1.10 2.50 3.70 5.40 8.00 13.50 26.00
9, 9A, 9B, 214 0.66 1.50 2.30 3.30 5.00 8.80 18.00
11,11A 0.66 1.60 2.30 3.30 4.80 7.80 16.60
14, 14A, 217 0.41 1.00 1.40 2.00 3.10 5.50 12.40
218,219 0.24 0.62 0.95 1.50 2.40 4.40 9.50
Belden 9915 •• 0.60 0.80 1.20 1.90 3.50 h

34,34B 0.32 0.85 1.40 2.10 3.30 5.80 16.00
65B,223 1.20 3.20 4.80 7.00 10.00 16.50 30.50
SS 1.25 3.15 4.60 6.90 10.50 17.50 37.50
58A, SSC 1.40 3.30 4.90 7.40 12.00 24.00 54.00
59,59B 1.10 2.40 3.40 4.90 7.00 12.00 26.50
62,62A 0.85 1.90 2.70 3.80 5.30 8.70 8.50

h No data available

A charge slip

Here 's a tip fo r those of you
who m ig h t ow n the Yaesu
FT-209 RH or FT-709RH hand­
held transceive rs specific ally, but
may apply to other models of
handhelds as we ll.

There arc usually two choices
for recharging a handheld's bat­
tery pack: 1) using the optional
drop-in charging stand via the
charg ing contacts on the bottom
of the battery pack, or 2) charg­
ing the pack with the small wall­
cube t ransformer/rect ifie r via a
linlc charging j ack on the bouom
or back of {he pack. But wait,
here's a thi rd alternative-one
that allows you to customize a bit .

The Yacsu FT-209RH uses a
" slip-on" battery pack, sli pping
on f ro m the s ide of the trans­
ceiver, and then locking in to place
( many o thers use a similar
scheme). My wife and I have two
of th e Yaesu handhelds, and a
couple o f the FBA-5 alkaline cell
cases too. These arc the battery
cases made by Yaesu to house dis­
posable alkaline ce lls, bUI instead,

I' ve opted to in sta ll AA NiCd
rechargeahles into the FBA-5.
T his lets me put in new NiCds (or
disposable a lkalines) any time 1
wish (ever try to open a "normal"
sealed NiCd pack"]. The down­

side is that the FH A-5 doesn't
have the fam il iar charging con­
tac ts on the botto m, not being

meant to house rechargeablcs and
also so that the user doesn't ac­
c identally drop it into a desk
charger with non-rechargeable

extensions. ctc.) in implementing
this idea , please send them to this
column 's moderator so that we
can all sha re in your discovery."

Super table

F rom John l\IcDermott
N4YIC: "Here's a reference table
of popular coaxial cable line-loss
data that you can add to your ' Ham
To Ham' pinups! It's ce rtainly not
original, but it docs provide a fair
amount of infortnauon in one eas­
ily posted piece (see Ta ble 1). It lists
32 coaxial cables, along with the
ucrm alloss data. from 10 MHz all
the way to 3,000 MHz (3 GHz) in
an easy-to-read format. I hope it's
as use ful to o thers as it has been in
my ham station."

rationsand adequate fusing precau­
tions are observed.

"Dimming the lamps on an AC
system requires a rheostat capable
of dissipating the correct amount
of wattage, whereas a DC system
is able to use some of the modem
adjustable regulator chips and a
simple pot to vary the light out­
put from your low-voltage lamps.
An LM-3 17T is a good one 10

look in to for this purpose (see the
drawing in Fig. 2).

"External wiring to the lamp fix­
tures themselves should match the
fuse rating :md current drain of each
lamp in a leg, and the usc of insulaled
and adequately marked terminal strips
makcschangingorexfl<UlJing the sys­
tem a breeze. Low voltage wiring is
much easier to work with than its line
voltagecounterpart, butcare stillmust
he exercised to ensure thai all wiring
and connections are safe and low re­
sisarcc. Kccpl ng an up-to-date dia­

gram isdesirable and not at alldifficult
to maintain.

By the way, if you happen to
run across some part icularly good
hardware (fixtures , connectors.

mig ht be able to modify a l ight that
is readi ly available, putting a little
of your ham ingenuit y to work.

"Try to stick to 12 or 24 volt
lighting if you can; it's much safer
and eas ier to use than the much
hig her line voltage systems. A
husky 12 volt transformer, properly
fused, is all that's need for an AC
low-voltage lighting se tup, or your
station's 12 volt OC power supply
can he used to power some lamps,
as long as the supply 's current limi-

0vIpvt 1.2S 10 2SV0 1.SA'«llnw !,+., 'i'

b l O,",*"d m
51( Adills! Pol,,,

1npu128 V Max

tM-317T

o

nearyour left foot, wherea dropped
pencil could easily jam the mike
foo t switch. If you have any mili­
tary surplus stores in you r area, it
might he worth checking with them
to see if they have anything resem­
bling what I've just described. You
might alsoperusc any RV orcamper
supply catalogs. and/or dealers in
your area, since lights of a similar
type can sometimes be found in rec­
reational vehicles. Even if you can't
locate the exact Grimes light, you

Fig. 1, A simple DC control circuit for lise with the loll' voltage
station lighting fixtures described in the text .
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More on the topic of equipment
modifications: Th ere are a num­
ber o f BBSs (bu lletin board sys­
tems) around the country with
copious quantit ies of interesting
modification files for commer­
cially made ham equipment. all
ready for downloading. And you
don't necessarily have to have a
packet stat ion to access these
files, though many full service
packet BBSs also support equip­
ment modificati on file down ­
loads. But if you're not yet into
packet , all that you really need is
a computer with a fairly modem
telephone modem and a terminal
program that permits uploading
and downloading of files. With
just that minimum, you can make
contact with many amateur radio

Gobs of mods

my FBA-5 packs, while the LED
"continuity" ind icator shows in­
di catio n that the batteries are
charging. Overall. a nice acces­
sory to the battery lineup for these
handheld transceivers. Of course,
the slip-on charger can also be
used wi th the normal non ­
openable NiCd packs too. provid­
ing you with a low-profile travel
option.

-----, =1[i

Fig . 3 . Side view of tne Yaesu parts needed to make the slip-on
charging adapter described in the text .

alkaline cells instal led. In order
to use NiCds with it. the cells
must be physically removed each
time recharging is needed-not
the handiest of methods.

I wrote to Yaesu's Parts Depart­
ment and inqui red about the pos­
sibility of purchasing the battery
mounting trac k and the banery
contact plate assembly for the
FT·209RH. These are the two
pieces that are nonnally mounted
on the bottom of the handheld it­
self for holding the battery pack
in place and to make elec trical
contact with the pack' s output
pins. My reasoning was that if I
had these two essential parts. I
could build a "slip-on" charger
housing for my FB A-5 packs ,
making recharging them a snap
(pun intended). Yaesu quoted a
very affordable price for the two
parts tha t I needed (their
R3800630 A and R350 1270).
which are shown in Fig . 3. so I
went ahead and ordered them.
completing the job with the addi­
tion of the simple input jack and
charge ind icator ci rcuit shown in
Fig. 4. I' m now able to use the
standa rd Yaesu NC·18 8 wall
cube. along with the new slip-on
adapter, for charging the NiCds in

Fig , 4, Schematic diagram of the slip-on FT-209RH charging
adapter described in the text .

C1RCl.E 22 ON READER SERVICE CAAD



Photll 11.. nil' }'in'.ut FHA·5 battery pack IS shown OIl III I' lef t . the
slip-oil charging adapter 01/ the right,

"gi ve" a bit back. in Ihe form o f
upload ing interesting programs
th ai you might have that are abo
of a Freeware or Shareware na­
tu re ; don't upl oad commercially
purchased software thai isn't in­
(ended for secondary users. Like
a repealer system that you regu­
larly chat on, a telephone UBS
SYSOP can always use an extra
doll a r or two to hel p wit h line
c harges, equ ipme nt operatin g
costs and syste m upgrades.

Remembe r. these arc volun­
teers who've put up the ir ow n
gear for our benefit-s-don't he a
rude "guest" in their electronic
den. The same courtesy should
apply to sywps within the HF/
VHF/CH~ amateur digital ne t­
work as well . They're giv ing their
t ime, energy and equipment for
our C{III venlcnce, in the traditional
ham nor-for-profi t spirit.

John E McDermolt N4 YIC
7977 Deward C t.
Manassas VA 22 110-3 120

R. Gary Bart lett VEl RGB
24 Lawrence Place
Well ington NS B2T IA3
Canada

J. Fran!.: Brumbaugh KB~ZGa
W4UD

P.O . Box 30· c/o De fendini
Salinas PR 0075 1-0030

workshop ideas , computer con­

veniences. resr equipment short­
c uts, and o n and on . whatever
yo u've experienced thai you be­
l icvc would be helpful to others
is fair game ; send it in a nd let
me sec what you' ve thought of.
I'll he s ilting out by the mail­
box . and it's kind of cold this
time o f yea r, so don't let me
down!

And as always, many thanks to
those who' ve contributed 10 this
month's column:

Note: The ideas and sugges­
lion s contributed to th is column
by its readers have not necessar­
ily been tested by the column's
moderator nor by the staff of 73,
and thus no guaramee of opera­
tional success is implied. Always
usc your own best judgment be­
fore mod ifying any e lec t ron ic
item from the original equipment
manu facturer's specificat ions. So
responsibility is implied by the
moderator or 73 for any equip­
mcnt damage or malfunction re­
suiting from information suppl ied
in this column.

Please send all correspondence
relat ing to this co lum n to 73 'J
Ham To Ham Column, c/o Dave
Miller I'\Z9E, 7462 Law ler Av~

cnue. Niles IL 60714· 3 108, USA.
All contn buuons used in this col­
u mn will be reimbursed by a
contributor's fee o f $ 10. which
includes its exclusive use by 73 ,

We will attempt 10 respond to all

legitimate contributors' ideas in a
limely manner, bUI be sure to send
a ll s pec if ic q ue s l ions on any
pan icular l ip to the originalor of
Ihe ide a. not 10 thi s colum n"s
moderator nor to 73. FS

Mike Hall KE4GBE
813 1 Browning Circle
Acworth G A 3010 1

ribbons that have automatic resis­
tance to inductive coupli ng fro m
the outs ide due 10 their twisted
format.

"lm sure tha t I' m not th e f irs t
to 'di scover ' thi s tip-c-e ve n
Heathkit used sections o f ribbon
ca b le s for so m e o f th e
Inrerchassl s wi ring in thei r ki t
designs- b ut I simply thought
that I' d ment io n it agai n in ca se
it's been forgotten or ove rlooked
by so me ,"

Moderator 's IIO/e : Good sug­
ges tion , Mit.e , Of course tne
multicolored ribbon cable can
also be separat ed into inai ­
vidual colors / or use as regular
single -circuit hookup wire II'h('ll

distinctive colors wilt be help.

[ul in troubleshooting later on .
t t's a good Wei)' 10collect a wide
varie ty of short hookup wires of
every color imaginable without
having 10 buy 101l t: reels of(, (/(" 11
coror ,

T hai wraps up anothe r month
o f " Ham To Ham." As you 've no
doubt noticed. I' m still us ing too
many of my own ideas and sug­
gesuons in th e column-c-I need
more input from all o f you if
we ' re to keep o n exchanging
ideas each month through the
pages o f 73 , I've ment ioned it
be fore , and it 's Irue : Th is is your
chance to ex press some of the
neal and interes ti ng ideas. solu­
tions, lips or sugges tio ns that
you' vc found handy in your ha m
radio career. Jot them down an d
send ' e m o n to me at the addre ss
in the above thi s co lum n­
rhc rcs a very g o od chance
yo u' ll see them in print he re in
o ne o f the future issues . You
needn't be an "old- rimer" 10
have had wunhwhi le ex peri ­
enccs: I' ve recei ved a number o f
good ideas fro m rela tive ne w­
co mers to our ho bby, O fle n
techn ique s that can apply to ham
radio arc pic ked up f rom your

professiona l expe riences o n the
j ob , or so metimes they're just
inspira t ional Flashes thai come

w he n walking. through a sto re or
thumbing through a catalog and
seeing so mething that has " good
application for the ham shack"
wrillen all over it. A maleu r ra­
d io louches o n so many olhe r
areas o f Hfe ' s expe rie nce s: OUI­
door struc tural and wiring ted ·
niq u e s , indoo r s ha c k a n d

,

Getting wired

From Mike Hall KE4GB E :
" Ne xt time you attend a hamresr
or computertest. keep an eye out
for someone sell ing multicolored

computer ribbon cabling: il mak es
g reat hookup wi re for ge ne ral
electroni c project construction
usc. Th e multicolored ribbon is
much simpler 10 ident ify, bn even
the all- gray ribbon cables can be
utilized if you mark bo th ends of
the indi vid ual wires with tiny dots
( 1,2,3 , 4, etc. dots) using a black
fine -point felt- lipped marker pen.
T he Fla t computer r ibbo n cable
I'm referring to is generally very
good quality, s tranded. easy 10
strip and tin, and will make your
home -brew proj ects look much
more pro fessional . There is naru­
rall y some inter-wire capacitance,
!:'ou l il usually won 't ha\ e any
serious drawhacks in no n-cri tical
(·in:u ils. I' ve also seen Iwisled­
pair co m pute r in tc f{'o nnect

oriented telephone BBSs who
wctcome ham callers from OUl­
side the group of normal users.
Check around with local club
members. or on your loca12 meter
repeale r. to fin d OUI the ph one
number of the popu lar ham tete­
phone BBSs in your area.

One system rhat I' \ 'C explored
is run by Bill Cohn N9 ~1 HT in
Schaumburg, lflinois , and oper­
ales unde r the name "The Preci ­
sion Board: ' Bill encourages any

ham. from anywhere . to call his
sys te m at (847) 985-9544. 24
hours a day. W hen you first sign
on. you 'll be guided through a few

easy-to-answer quest ions. JUM 10

gel acqu ainted . Then. as with
many such telephone BBS s. you
ca n quick ly download Bill' s
AlLFILES.ZIP file. sign off. un­
zip th e do wnloaded fil e , then
browse thr ough the listing offline.
10 sec exac tly wh at sped fit: pro­
gram fi les m ight be o f interest to
you (the shareware file for unzip­
ping the Z IP file is even available
if you don't already have il). You
can then call beck later to down­
load just these file s of specific in­
te resr (many are in th e zipped
forman. keeping your telephone
charges 10 a minimum and not
occupying the board any longer
than needed. The Precision Board
is afflhatcd wit h the Arli ngton
Co mmu nicat ions League (ACL),
a suburban Chicago ham rad io
club. and has hundreds and hun­

dreds of files tp rogramo dealing
w ith amateur radio, as we ll as
gene ral comput ing uti lities and
games. Some of the program .. arc
Freeware (no strings auached).
others are Shareware (where the
user is encouraged to pay for the
use o f thc program aftc r a free
lrial pe riod. if you Ii!.:e thc pro­
gmm and plan 10 usc il regu larl y).

It' s also a good idea nOI In j ust
" takc" from any BBS, hut a lso to
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HOMING I N

"Peop le think we're hunting UFOs."

were madc of PVC pipe booms
with Fibergl as" spreaders and
te lephone wire elements. Then we
began to mount these antennas so
we would nol have \0 ex it the ve­
hicle. Some made mo unts to go
thro ugh sun roofs. hut most ma de
brack et s to mount t he ma st
th rough the passe nger window:·

Steve and his hunting partner,
Chris Theisen KK8K. use a Cutex
-t-cle mem q uad . " We trie d a
through-the-window mount and
that worked, but rainy and wind)"
weather caused prob lems," says
Steve. "Some of our run s to the fox
were made at a liule above normal

speeds. making it d ifficull to hold
o nto th e asse mbly. We o nce
snagged the quad 0 11 a low hanging
branch. which almost lifted Chris
from the seat as he hung onto the
mast for dear life . That's when I
decided a change was in order.

" 1built a wooden holder for my
truck bed ( P h ot o A ). A Ford
wind shi e ld wiper mal ar is
mounted in the bottom cente r of
the frame (P hoto II ). In the ce n­
te r o f the crossbonrd is a heari ng
around the mast. We found that
without it . the re was too mu ch
binding of wood ruhhing against
wood . To sho w beam heading. I
drilled a hole a ll the way through
the mast ahout s ix inches above
the hearing and inserted a clear
plastic tube and a la mp, which
connects to a 9 volt batte ry for
light ing at night: '

S teve controls the motor with
a left-right toggle switch in a
hom e-brew box inside the cab.
" We found that applying the full
12 volts turns the antenna 100 fas t
fo r tracking." he says. "To d rop
the vo ltage and slow the turn ing.

the ot her hand. with a beaco n
hu nt. it' s o ver once you find it and

yo u have to wait a month before

you can come out and hum again."
" Yo u have to transmit from

your ca r. but if )'OU throw a lent
ove r it to hide it. that's lega l: '
KBSTEP adds. " We want every­
o ne to stay in their cars because
it 's safe r. If people come out to
ride alo ng . we make the m handle
the gea r. Some really take to it.

" U su all y o u r hun ts a rc o n
146.565 MHI- s implex : ' Vince
co nt inues . " O cc as io n a ll y. we
throw in onc or two hunts on one
o f the ..J.-I.O :\1I1z repeaters . Some
70 e m re peater o wners are real
happy th ai we arc interested in
do ing some hunt ing o n that hand.
Anothe r time . fo r a change o f
pace. the ta rge t was mobile and
everybod y at the start wa s told to
team up a nd work toge ther to
catch him. instead o f competing."

Whereas law enforcement per­
sonnel a re used to seeing vehicles
w ith s trange ant e nnas here in
Southern California, Midwestern
office rs arc morc curious and sus­
p ici ou s. K8NYU says. " Whe n-

ever we hide in a cit)". we try to
notify the police departme nt two
weeks in advance . People think
we're hunting UFOs or seeking

s ig na ls fro m burglar alarms. so
they ca ll the authorit ies. A 101 of
t imes . we ge l pull ed o ver and
q uest ioned. On o ur last hunt . the
guy who was the fo x got Slopped.
T hey sa id they were going to co n­
fiscate all his equi pment because
he had a scanner in his vehicle.
We all q uick ly con verged and
sho wed them the scanner laws for
M ichigan. That gut him o ff."

Quads vs. yagis

Ex pect 10 sec a vari ety of RDF
gear if you go T-hu nti ng in the
To ledo/De troit area. Steve says .
" W hen I sta rted hunt ing about
five years ago. o ur antennas con­
sisted mainly of PVC pipe frames
with copper piping for elements.
They were hand -held antennas:
we would stop alongside the road
to ge t a fix and then conti nue all . Photo ..t , N8NYU :~ motorized
With t ime, we graduated to 2- or quad mOlln ts ill/o the bed oj his
a -cle ment cubical quads with ac- Che l'Y pickup with C-da/lll's .
rive o r step anenuators. Qu ads [ Pho by 51('1'(' Sable N8NYU)
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hunting stra tegy withi n the last
year to keep the hunts moving and
to get more in." says S teve Sahle
:'IIS:'II YU from \ Iaybee. .\ f ichigan.
" We now haw ' tag' hunts o n Sat­
urday nights. The first fox takes
off from the starti ng point in his
car and has a hal f hour to find a
goo d place to hide. He mu st stay
with the vehicle. O nce he gets sta­
t ioned and starts to transm it. we
have just a half hour to find him.
The first person ....ho finds the fox
has a half hour fro m thai point to
go find his o wn place 10 hide.
wh ile the rest of the hunters con­
tinue searching for the first one.
Once fox #2's half hour is up. his
hum sta rts. whe ther e verybody
has found the first one or nor. This
goes on for four hours and we
usually get in s ix hunts."

Steve 's group.the Radio Acti ve
Communications Club. ho lds tag
hu nts on the second Saturday o f
the mont h , while the Maumee

Valley Monuonng Association of
Ohio holds tal! hunts on the fourth
Saturday night. It's about 50 miles
from Detroit to Toledo. so it has
become a trad it ion for Detroit
area hunters to go to Toledo hu ms
and vice versa. just like the age­
old foo tball migrat io ns . " We get
four or five teams on a lo w day.
up to 15 o n a good day." says
NXIQ X. "W hen my wife and I go
down to hunt in Ohio . we don't
gel hack unt il I or 2 a.m .. hu t we
work afte rnoons so ir' s OK. It's
fun . hilt lots o f wear on tires."

Mark prefers the format of tag
hunts. " T he fo x c a n use a ny
po wer or polarization ," he says.

" He can transm it a little or a lot,
with any on/off tim ing. Whcn he
sees peopl e in the area. he can
MOp trans min ing for a wh ile i f he
wa nts. After the last hum o f the

evening. we me e t up for some
food. Tag hu nts are good because
a beginne r can come out without
kno wing an yth ing about fox­

hunt ing . and by the end of the
night have fo un d severa l fo xes
and galien a good grasp o f ir . On

Radio Direction Finding
Joe MoeU P.E. KOOV
PO Box 2508
Fullerton, CA 92837

Buckeyes vs. Wolverines

Football season is in full swing
and Thanksgiving will soon be
here. Unless you live in the South­
e rn Hem isphere . you ' re in for

so me colder temperature s and
shorter ho urs of dayligh t. Will
that bring a hah 10 hidden trans­
miller hunt ing in your area ?
'l-hunrers in Florida and Southern
California ha ve relatively good
weather a ll year long . but yo u
have to be more hardy 10 go o n

radio di rec t io n find ing (RD F)
contests in Midwestern stares.

Weather doe sn't deter the in­
trepid transmitter rrackers ot south­

east Michigan and northwest Ohio.
....here "foxhunting' is what they
call i t TIle Toledo Radio Amateur
Club ho lds a mobile hunt each
month. 'The fox can he anywhere
within a lO-mile radiu s of the Uni­
versny of To ledo: ' says Vince
vasselo KB8TEP "All he bas 10 do
is gel a signal into the repeater. He
must either tran smit on the repealer
input or tell the bunters ....hal fre­
quency the hidden beacon is on. II
isn ' t specified how often he has to

transmit: we try to keep it at least
every minute or-so. lntermittem sig­

nals like that tend to encourage

people to use their maps. The first
finder wins the hunt. Once every­

one comes in. we have a drawing
for who w ill be the fox th e
next mont h."

Another fan of traditional find­
the-faxbox hunt s like this is Mark

Drolias N81QX of Dcarbom. a sub­
urb of Detroit. "we have had many

clever ly d isguised beacon hunts: '
he says. "Guys have built camou­

flage electrical utility bo xes and

hung them on telephone poles .
along with co nduit cut for the right
frequency and wires dang ling to

make it look like it belonged there.
One hooked a windshie ld wiper

rroex up to a beam and set it 011 a
tripod in a bunch of weeds. with the
beam sweeping back and forth as it

transmit ted."
Lately. a diffe rent type of hunt

is ga ining popula rity in the ~1 (J­

tor City area. " We changed our



Photo B . A Ford windshield wiper motor /IIm.I' N8N YU'.I' mu ,~t . Steve
says il is important /0 lise /11l' II /(/ t(''' ill~ Ford brocket TO a/tad, the
l11aJl to the motor. (PhOTO hy Steve SaMI' N8NYUj
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I added a smalltogg!c switch and

a series 4.5 ohm 10 wall resistor.

Both speeds arc useful: high is for
checking if the fox signal is IMO
degrees out and then low speed is

used once you're on the trac k of

the fox signal. With this system.
weather is no longer a factor,"

Of nJUN: NMNYU's setup is II

head-turner as we ll as a beam­
turne r. "Every li me we' re in tr affi c

and people pull up nex t 10 us, we

just s it the re straight-faced and
sweep the thing hack and forth." he

says. "Usually, they arc still silti ng

at the lig ht when we take off. If
folks have enough courage to in­

quire. they W<UlI to know. 'You guys

from the cable company?'"
According 10 KBSTEP. most

Detroit area Tthunters usc vcni­
cally-polnrizcd quads, while Toledo

hunters prefer horizontally-polar­

izcd yagts. Vince uses a 3-elcment

yagi. about three feet above the

roof. " 1 seem to have no trouble
with cross-polarized signals. even

in downtown Toledo; ' he says. " I

guess I am used 10 the m and kno w
what to cxpccr."

Lately, a fe w hunters in hoth

contingents are t ry ing Do pple r

RDF sets. Whe n the fo x signal is

vert ically polar ized and s trong

reflected signals arc not present.
a Doppler docs wel l. " It's a ll flat
out here," Vince says. "So whe n

you arc mobile , the Doppler leads

you right to it. At the last hunt the
first. second , a nd th ird place

teams were Do pple r hun te rs. "

But o thers d isagree. saying that
there a rc enough reflections

(multipa th) to cause grief to Do p­

p ler hunters in many locat ions.
especially if the s ignal source is

horizontally po larized . as it can
he in the Toledo hu nts . "The

Dcpplers sti ll find the trunxmit­
rc r," says NR IQX. " Bu t they ha ve

not come in first on hunts like
that. Users can tell when it's ho ri­
zontal, they say the signal is more

' wa vy ' sounding."

Whe n yo u hunt with the Do p­

p le r. you lose that feel for how far
away you arc:' KBSTEP adds. " I
compensate for that by keeping an
extra receiver with the antenna o n

in the car to te ll whe n I ge t close.

It helps, because sometimes you

go another b lock and it goes away.
so you kno w you went too far.

Some of the guys feel the y have
some othe r tricks that will mess

up the Dopple rs. It wi ll he inter­

est ing to find o ut if they do o r not
when they get to be the fo x ,"

Jammers beware

Tra in ing and practice from the

frie ndly RDF contes ts are help­

ing keep the air waves in both c it­

ies c lean. K BSTEP says tha t

To ledo hams have established an

interference comm ittee thro ugh

ARRL, but most o f the QR M they

ha ve foun d has bee n accidental.
" I have gone a fter two stuck tra ns­

m itters:' Vince says. "O ne fello w

had been ta lking to someone in

h is shack a nd set his cl ipboard

down. It keyed the mike of his HT

connected to his antenna. I ha p­

pe ned to no tice the dead ca rrie r.

called up Tony Everhardt N8 \VAC

and we went out. ~1 y car was in

the shop that night so I had to do

it with my wife's car and a handle­

talkie . We triangu lated, fo und the

house, c hecked the fron t and

behi nd. a nd saw the antenna up

there, but we didn't kno w who it
was. We e nded up with three hams

at the scene, so one stayed out on
the road and two of us walked up

to the door. It turned out to he a

ham a nd he thanked us profusel y.
"Another time , someone keyed

dow n solid o n a packet f re­

quency," Vince conti nues. "I got

a call from the BB S sysop and we

tracked it to a house . We had fo ur

cars parked across the st ree t a nd
a woman wal ked a lit. We as ked

if there was a n amateur radio se t

in the ho use and she sa id her son

was a ham. T he n she went bac k
an d <IS we we re listen ing . we

heard a jumble of thi ngs be ing

moved around a nd w ires be ing
pulled, then the signal quit."

N8 1QX is the A RRL Offic ial
O bse rver Coord inator for Michi­

gun . where malicious activities arc

more co mmon. He says . "Every

time I have done a talk at a clu b, I
tellthem that If they have a to xbunt
group o n their repeater. they will

have the quie test repeater in town.
" W he n we first put our RDF

crew togethe r, we tracked some­

o ne who wa s jamming th e
weather net," Ma rk recall s. "A nd

las t year we may have caugh t a
security g uard a t a retail o utlet. A

lo t of j amming was going on a nd

we got a head ing into thi s park­
ing lo t. We saw the g uard look ar
us, then everyth ing stopped and

we never heard it again.

"A poli ce department about 50
m il e s we s t of Det ro it lost a

hand he ld two years ago . T he n

someone began j a mming a para­

medic freque ncy, starting eve ry

evening after school. A frie nd of

mine got wind o f it and we we nt

out. B y nig htfall , we had deter­

mined which pa rt onhc c ny it was

in . A few peo ple returned the next

day a nd zeroed in on the house .

The po lice reali zed a t this po in t
who it was, a prohlem kid. T hey

went 10 talk to h is fat he r at work

and the dad said, 'Let's go home

and loo k. ' They found the unit in

the house. a lo ng with a bunch of

stolen cellular phones . T he neat
thi ng was that the battery was

d ying on the handheld , but we

were st ill able to get enough si g­

nal to pi n it down 10 the hou se ."

Not only do the Buc ke ye and

Wolverine Tt.hunt groups l ike to

have joint hunts . they want to hunt

over a wider a rea together.

Accordi ng to NX IQX, "At least
once a year we wo uld like to do an
al l-day hunt for the entire Midwest.

Beacons would be hidde n around a

large area. hoth metropolitanterri­

tory und some woods. We want to

promote it enough to get hunters

from Mi chigan. O hio . Ind ian a , Ill i­

no is. Wisconsin. and Kentucky,"
T he fi rst attempt at such a wide

area hunt took place thi s spring.

N81QX says they picked the last
weekend of April. which had bee n

the weekend of the Da y to n

Ham Vcnrion in years pa st . He
wou ld like to make it an annual

event o n that weekend. now that the

HamVention has mo ved to mid­

May. KBSTEP enjoyed that hunt.
"We had acouplc fixed beacons and

the n we went into tag hu nts after

that:' he says. " It we nt rea lly well.

though we didn't have many people

fro m outside our area."

You, too?

T his colum n heg ins the ninth
year ofvHoming In" in 73 Maga ­
zine. There has been no shortage
of things to cover in the world of

RDF during that t ime . Mo re and

more readers are discovering the
fun of both mohile Ti hunting and

in te rn a ti o na l - s t yl e rad io ­

orienteering. Ha ms a rc increasing

the usc of RDF ski lls for public
service and for self-policing.

T here is a good c hance that a
d ub near yo u is now holding hunts

and you could he invo lved. Check
the "Homing In" site on the World
Wide Web for lots of local 'f-hunt­
ing links and E-mailcorrespondents
like NS:-.I YU (ssahlc @fo xherry.net)

for De t ro it and KB8TE P
(vincev@juno.com) for Toledo.

T he re arc 3 1 local contacts on my

site as I write this. No doubt there

will he lots more by the t ime you

read it. Point your browser to http:/

/memhers.aol.com/homingin/ and
lea ve me a n E- ma il note while
you' rc there.

In the coming months. I' ll have
so me ne w RDF projects and re­

views of new commercial RDF

gear, including a new microproces­
sur-based Do ppler se t that is gel­

t ing a thorough checkout in my van

right no w. Let me know what RDF

topics you would like "Homing In"

to cover. Write to the address atop
thi s column. or send E-mail to

Homingjn rsi uot.com. m



"Never ask anything that can be easffy
answered with a 'yes' or 'no' response. "
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aluJI JDIitica1 beliefscrre!igXn;pin­
ciples are better saved f<r 00u ven­
ues. Respect rex- other people, being

ope n-minded about differences
arroogsr people.aOO having an inquir­
ing mind are allSkr perks that come
wilh ue leaChing of ham radio to
jWng poopIe.

The importance of being pre­
pared yourself for a Jesson is obvi­

ous to a good teacher. T he
importance of passing that tech­
nique on to your students is even
more importara. Have fun! m
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up with is. "What's the most memo­
rable, or fun ny, or exciting, or
unusual contact you've ever had?"

Ifyou brainstorm withyoor classes
when making upthe question list, you
will be sure 10 get some interesting
responses. A good classroom discus­
sion can always foUow an "~

Jri-e" epdrn. h's itnJx:rtn ID teach
children th<t when smrthingoffends
arlOtta" person, cr invades their pri­
vacy, then itstops being fun.This is a
bOOby to be enjoyed by the partici­
pants. In my opinion, discussions

PhotoA ,A prepared tist ofquestions gives kidf lots ofeotljidf'na' at the mike.
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or third lime, most of the kidsdon't
need the list 11'53 good ice-breaker!

First, the children write out their
first names phonetically. Everyone
loves to do this.They writeoullheir
own background information. like
namcsofbrothersand sisters. where
they've lived bcforecoming to New
York, what their hobbies are, what
their favorite school subject is. what
singing groups they like. what
sports they're interested in. and so
on. Now they knowthey can always
fall back on these things in the
conversation.

When it comes to asking ques­
tions. I tell them never to ask any­
thing that can be easily answered
with a "yes" or "00" response.Why
not lake advantage of this wonder­
ful t'Iive" resource we have'!When
speaking with other children I like
my kids to learn about the differ­
ences between their schools in dif­
ferent parts of the country.Are they
studying the same things? How

much homewor k do they gel?
How's their cafeteria food? Most
importantly, I listquestions thai. will
show how much they have in com­
mon with other ch ildren. No mat­
ter where a child may be from. they
all drea;t tests and report cards, no
one likes homework. and all kids
like to complain about teachers and
too much work.

When speaking 10 adults. a good
question is, "What do you do (or
whal did you do) for a living?'1be
children can then ask theother per­
son to describe their workday, What
role did ham radio play in the ea­
reer choice?Is this a good jOO dloice
fix ayamg person 10 consider?

Where are you talki ng to us
from? This question often leads to
fascinating responses n. everything
from submarines, airplanes, bi­
CYC les, motorb ikes , boats , to
beaches, lighthouses, the Pentagon,
the United Nations , the Johnson
Space Center. and on and on. Most
hams like to share wilh the children
what influenced them to get into the
hohby. A good question 10 fellow

HRMS

Carole Perry WB2MGP
Media Mentors Inc.
P.O. Box 131646
Staten Island NY 10313-0006

Preparing to prepare
the class

1be start of the new fall term
brings wilh it all the usual 'ieacher­
type stuff' that one has to do in or­
der 10 get the school year ofT to a
good start.After more than 18 years
of teaching, I am still amazed at the
enormous amount of preparation
thai. has lO go into laying a solid
foundation for the school year.
There should defmitely be acourse
in lhe reacher methodology pro­
grams in college on "The Value of
Preparedness."

After the class and I discuss the
appropriate rules ofbehavior at our
ham shack. and the children are all
excited about speaking on the air, I
always nonce a few of them

Use questions

looking a bit apprehensive. I've
developed the perfect thing to in­
troduce at this time. I will saysome­
thing like, "Probably a few of you
arc worried that you won't know
whai lO say 10 the person you will

meet on the air." Inevitably, I will
then see knowing nods and smiles,
asthough I' ve just read theirminds.
I can almost hear a collective sigh
of relief as I pass ou t a list of
~rex-them

Overthe many years of teaching
ham radio to 6th. 7th, and 8th grad­
ers, I've come up with a list of piv­
otal queslM."lns fcr thechildren10use
10 help them develop some inter­
esting conversations with different
folksthey will encounteron the air.
Obviously, the questions have to be
modified according to the back­
ground and age ofthe other person.
But u gives my kids a place 10 stan.

1bey feel comfortable holding a
sheet of questions in fron t of them
at the beginning. After the second
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"Hilt more important, they provide a more stable and
repeatable response ...ithollt hm'ing to be indil'idllally adjllsted."

T
he superhe terodyne receiver. de­
sc ribed in the previo us install
mcnt. is the cornerstone of mod­

ern electronics . The superhet is used in
car radios, hi -fi receivers. TV se ts,
cordless and cellular phones, and eve n
radar detectors. Although the basic block
diagram of a superhet is the same re­
gardless of the kind of receiver. there arc
still quite a few d ifferences between dif­
ferent receivers . We have already loo ked
at some o f these di fferences. such as
double-convers io n or using a converter
instead of separate mixer and osci llator.
Le t' s look at some others.

R F frequency range

Differe nt recei vers tunc in di ffe rent
ranges of rad io frequency signals. For
examp le. a commercial AM rad io will
tunc from 550 tn 1650 kltz. while an FM
radio will tunc from 88 to 10 8 M Hz: a
TV set will n..-ceivc sig nals between ~
MHz and abou t R50 MHz, while a radar
detector will recei ve signals around 10
GHz. Th us. the actual ci rcuitry will he
different as well . Dependi ng on the Ire­
qucncy range. the antenna will he differ­
ent, the RF amplifiers and mixers will he
di fferent. and even the osci llator must he
different.

AM broadcast signal strengths tend to
he higher, and so A M broadcast radios
usually don' t have an RF amplifier (ex ­
cept in car radios), while an FM radio
will almost certa inly have one. Thi s is
usually a cost issue, but there arc often
techn ical reasons as well. For example.
radar detec tors do not have an RF arnpli­
fl e r because ampli fying RF signals at ra­
dar freq uencies is j ust too expensive.
High frequency communications receivers.
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o n the othe r ha nd, alm ost al ways have an
RF ampli fier stage-c-somctimes they
even have two .

Selectivity

The req uired selectivity depends on
the bandwidt h of the signal. Selectivities
often range from j ust a rev.' hundred
hertz (for rece ivers desi gned for recei v­
ing Morse code or slow-speed digitu1
signals) to 6 Ml fz (for a TV receiver).

The proper selec tivity is often o b­
tained wi th several tuned circuits
tuned to the IF frequency, often with
double-conversion to provide lower se­
lectivit y without having image prob­
lems (sec the previo us part of thi s

series). But other ki nds of filters arc
also used ...ome times, suc h as ceramic
or crystal resonators. or SAW (Surface
Aco ustic Wave ) fi lters . T hese kinds o f
fi lte rs use mechani cal rather than el ec­
trical reso na nce . 10 provide a narro wer
bandpass. But more im po rtant. they
provide a more s table and repeat ­
able respo nse wi thout having to be
indi vidually adjusted.

Stabilitl

They say th at a good politician is
one who , o nce bought. stays bo ught.
T he same is true of rccciversc-cnce a
rece ive r is tuned to a s ta t ion. it should
stay tuned to it. When it docs, we say
thai it is stable; when it doesn 't, then
we say that it drifts .

In a superheterodyne receiver. stabil­
ity is most affected by the osc illator. In
general. oscillator stability is most of a
problem when the carrier frequency is
high but the bandwidth is small. In this
case. even a small percentage cha nge (If
the oscillator frequ ency can cause the
signal bandwidth to be d iffe rent fro m the
passband of the receiver.

For broadcast AM recei vers. stability
is not much o f a problem. except per­
haps in car radios whose temperature
may change trcmcndou...ly from the time
you start driving on a co ld day until the
heater warms up the entire area under
and around the dashboard.

Oscillator dri ft at higher frequencies is
much more of a problem. and so the FM

rudio' s oscillator will probably he qui te
di fferent. Osci llators in AM radios tend to
he spread out on a printed circu it board.
while oscillators in PM radios will be very
compact. and may even he enclosed in a
shielded metal case to prevent outside con­
ditions from affecting the circuit. An auto...
matic frequency control (AFC) circuit
(described later) may he used 10 keep tbc

frequency constant. The AM ratio will pr0b­
ably usc a convener. wbcrcas the Ff\.1 radio
will mo st likely usc a separate oscillator
and mixer.

Anot her di fference lies in the dctec­
tors-c-an AM rad io may contain a simple
diode 10 recti fy and demodulate the car­
rier, while an FM radio might usc a Fos­
ter-Seeley discriminator or some other
type o f FM detector.



"These crystals are OftCll (wrongly) called third-Ol'erfone crystals,"

Since the bandwidths o f AM and FM
sig na ls are different. the IF frequencies
will be differe nt. AM radios tend 10 usc a
4 55 kHz IF (frequencies between 250
and 500 kHz are also sometimes used ),
while the ~M rad io will probably use
10.7 MHz.

AM/FM radios will use a combination
o f the above. Most suc h radios have
completely separate RF and mixer/con ­
verte r sections for each band. bUI use a
common IF sec tion for both . They do
this by connecting a 455 kHz IF trans­
former in series with a 10.7 MHz IF
trans former, and us ing the same transis­
tor to amplify both . There wilt he sepa­
ra te AM and FM detectors . hut the n a
co mmon audio amplifier for both. There
is obv iously an art to gett ing the most
performance fWIII the Iea..t number o f
components .

Once yo u leave the simple. inexpcn­
sivc AM and FM broadcast receiver and
go eit her to a more expe nsive hi-f or car
stereo set, or to the type o f receiver used
in communicatio ns (amateur as well as

commercial). then new circuits and
options co me into play. The rest o f this
sec tion describes some of these.

TYPl'S oroscillators

Some radios (such as the typical ho me
broadcast receiver) are frequent ly re­
tuned from one statio n to ano ther: o thers
(like taxicab or oil truck radios) may
stay tuned 10 o ne particular freq uency
their entire life. T hus, the oscillator in
one rad io may he tunable, while the os­
ci lla tor in another radio may he fixed on
one freq uency for years . Oscillator de­
sig n is therefore an important part of the
whole design.

Inexpensive rad ios (s uch as pocket
transistor radios) generally usc simple
I.e oscilla tors: the frequency is SCi by an
inductor and capnc iror. Since compo­
ncnts tend to change size and val ue as
the temperature cha nges, special tem­
perat ure-compensat ing capaci tors arc
oft en use d to try to keep the osci llator
frequency co nstan t. Even so. many FM
radios need an AFC or Automatic
Frequency Control circuit to keep the
radio in tune because otherwise the LC
oscillator wo uld still drift .

Single-frequency radios. o n the other
hand . gene rally usc crystals to set the os­
cil lator freque ncy. As shown in Fig. I. a
crystal is a small piece o f q uartz,
roughly the size o f a dime. It has a plated
area on each side. and is clamped in its
holder bet ween two thin spring-like
wire s. Because it is only he ld o n its
edges. it is free to vibrate .

Quartz is the same piezo-e lect ric ma­
terial we d isc ussed at the beginning o f
this series. It converts between electric ­
ity and motion: When you bend it. it
generates a voltage: if yo u connect a
vo ltage to it. it bends. In this case, the
small d isk o f q uartz has a natural reso­
nant frequ ency. typically in the range of
0 . 1 to 25 or so MHz. depend ing o n its
size. If you connect it in the feedback
path o f an amplifier. the amplifier starts
to oscillate at the resonant freq uency of
the crystal. This frequency is very stable.
and remains constant (within a tiny frac­
tion of a percent) over a long time.

C rystals must be ordered for the
speci fic fre quen cy you need . Some

freq ue nc ies (such as the 3.579~5 MHz
color-burs t frequency in a TV set) are
used so o ften that the crystals arc mass­
produ ced in huge quantities and cost less
thun S I eac h; crystals for other frcquc n­
des may have to he individuall y made at
substantially greater cost.

You may remember thai we said crys­
tals typicall y resonate in the range of O. I
10 25 ,\IHz or so. whereas the firs t oscil­
lator in many rad ios may need 10 oscil ­
late at much higher freque nc ies. A
higher frequency can be produ ced in o ne
o f several ways.

A typical case might be an amateur ra­
dio which need s a first oscilla tor fre­
quency o f 136 .2.t MHz. This is usually
done by us ing a crystal around 15 1I.tHl .
which oscillates o n its third harmonic of
4504 1333 MHz. Instead of oscilla ting in
one piece. the crystal o sc illa tes in one­
th ird sections at approximatel y three
times its fundamental frequ ency. Thi s is
its third harmonic, which sho uld prop­
erly be called its seco nd overtone. bUI
these crystals arc o ften (wrong ly) called
third-overtone crystals.

Once the crystal generates the
.t504 1333 MHz signal. A tripter circuit

then multiplies the frequency by three to
make the required I36.2.t Mltz. A tripler
circ uit is an amplifie r which purposel y
d istorts the signa l to prod uce harmo nics:
a tuned c ircuit in the output then selects
the third harmonic and dele tes the rest.
(A doub ler would be tuned 10 the second
ha rmon ic; a lthough it is possible to bu ild
quadruplers. quintuplcrs. e tc .• this is sel­
dom done because of technical prob­
lems. Instead. combinations of doublers
and triplcrs arc us ually uscd.)

Since crystals have a fairly limited
range o f frequencies. it is commo n to
usc cha ins o f doublers and triple rs to
multiply the frequencies up to what is
needed. or else usc digital di viders (f1ip­
llops) to divide the Ircq ucucy down to a
lo wer va lue .

M ultiplying freq uencies up to a higher
value by using doub lers and triplers is
easy for certai n values. For example.
multip lying a freq uency hy 12 is easily
done with a trip ler and two doublers
(s ince 3x2x2= 12). bu t multi plying by II
or 13. or most other numbers , cannot he
done with doublers and triplcrs. Instead,
we use a phase-locked loo p (described
shortly).

AGC ,AVC, r\FC.and 81"0

This alphabet soup describes a few
other c ircuits o ften found in recei vers .
The automatic volume control (AVe) or
automatic gain control (AGC) ci rcuit s
are basically the same. In each. the out­
put of the detector is sampled to deter­
mi ne how strong a s ta tion is . On strong

.............._ _ ~ '.'...'
: ',,,,
l,
!,
!,

F ig. I . A qoarr: cryssat .
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Phasc/Freq. Loop Vc f oul
VCO

Compara tor Filter

Divide

fou l / N byN

"The ..eeret ofthe system lies in the divide-by-N circuit:"

ano ther six fur the transm inc r. just to se t
the freque ncies: modern sy nthesized
walkie-tal kies can access hundreds o f
transmit and receive freq uencies wit h
j ust two or three crystals.

Before we leave phase-locked loops.
we should mention a few o ther uses.

One usc is as an l-M detector. Suppose
....'e rep lace the di vide-by-A'c ircuit with a
plain wire (w hich makes N equal to I. so
the outpu t frequency is the same as the
input reference frequenc y). Furthe r. lei
the 1;,./ signal. rather than being a very
stable reference sig nal. be an FM modu­
lated signa l (pe rhaps com ing from the IF
amplifier in a recei ver) . As the signal
freq ue ncy dev iates back and forth. the
PLL will keep the loop locked. forci ng
the yeO frequency to vary up and down
in step with the input signal. The \lr s ig­
nal going into the yeO tell s the yeO
what it has to do to match the input fre­
que ncy change. In other words. the V,
signal goes up and dow n with the
frequency-c-it is the demod ulated output.

ci rcuit di vides by a number N which is
also exact (it is an e xact in teger). the
output signal1_ is exactly equal to N .t
f . and is therefore al ~1 very slabIe..,

The M..XrCl o f the system lies in the di­
vide -by-N circuit. This is a digital circuit
which . with just minor changes, can di­
vide by man y different values o f N. and
eac h different N prod uces a different
ou tpu t frequency.

For exam ple. suppose you needed an os­
cillator tunable to any exact point betwee n

10 and 20 ~1 HI:. It would be almost impos­
sible to get lhat sort of accuracy from an
Le oscillator. and it would be very expen­
sive 10 usc 10 different crystals, one for
each frequency. Instead . you could usc a
PLL with a 1 ~1Hl. crystal. and a divider
which can divide by any integer between
10 and lO. If the crysta l was accurate to.
say, t o.{XJtl'k, then the output frequencies
would he just as accurate. A PLL used li ke
this to generate many different output Ire­

qucncics is called aIrel/llelle)' synthesizer.
Phase-loc ked loops arc ve ry commo n

tod ay. If you have a car radio wit h a d igi ­
tal readout it most likely uses a PI.L to
set the exact receive frequency. Before
PLL... a s ix-channel walkie-talkie
needed six crystals for the receiver. an d

generales the frequency we want. bu t in­
stead o f the frequency being controlled
by a knob or control o f some sort. it is
controlled by an inpu t voltage V . The•
veo can osci llate o ver a wide ran ge o f
frequencies. and \'~ tell s it what fre­
quency to OUlpUI. Usually. if V, is high .
the output frequency is high. while if V~

is low. the output frequency is low.
Besides go ing 10 the outpu t. the f".,

s ignal also goes through a digital ci rc uit
whic h divi des its frequency by some in­
teger N. N is usually a variable number,
which can be di aled in from some front­
panel control. or perhaps is set by a
small computer chip in the radio .

The output fm rn the divider circuit is a
feedback signa l. which now has a fre­
quency I _ IN. II is sent bad. III a pJwu l

frequency comparator, which also re­
ceives an input re ference signal whose
frequency i s /~ T he comparator looks at
the two inputs. and compares their fre ­
quencies. If the frequency o f the signal
coming bad. through the div ider is
lower than the input signal 1...1' then the
comparator sends o ut an error s ignal
which goes through the loop filter to the
yeo and tells the yeO "raise you r frc­
quency. it is too low: ' The yeO fre­
quency then goes up. which raises both
f and the feedback siu nal to the point

'"" e
where the two inputs into the comp ara-
tor match . (Of course. if the feed back
sig nal was too high in frequency. the
comparator would tell the yeO 10 lower
it.] In this way. the PLL varies the veo
freq uency up and down so it can loc k it
at the value that makes the two input"
into the co mparator equal. Whc n this
happen". we say that the loop is locked.

In operation. the I"'
f

inpu t signal usu­
ally comes from a crystal o scillator. and
is ve ry stable. Since the digi tal divider

T he PLL (phase-locked loop)

stations. this circuit lowers the ga in of
the IF amplifier. while on weak stations.
this circuit incrcar..cs the gain. Since
strong signals arc amplified less while
weak signals arc ampli fied more. the rc­
suit is to make beth strong and weak sig­
nal .. sound the same.

An automatic frequency control
(AFC) circuit is used in those FM rc­
ccivcrs whose oscillators tend 10 drill in
frequency. While modern rece ivers wit h
phase-locked loop osci llators don't need
the AFC circu it. almost all other oscilla­
tor circuits lend 10 drift and therefore
can usc AFC. The AFC circuit checks
the received signal at the detector 10 sec
whether the radi o is correctly tuned III
rhc station. If it 's not. then it sends a cor­
rection signal back to the oscillator.
forcing it to ei ther increase or lower its
freq uency to bring the station bad . into
perfect tunc.

T he beat frequency oscillator (BFa )
is used in so me o lder receive rs to rc ­
ccivc Morse code and DSB or SSB
transmi ss ions. When receiv ing a DS B
or SS B sig na l. the BFa supp lies the
missing carr ie r that is needed to go
with the sidcbundtsj . When recei ving
Morse code (culled a Continuous WCI\'e
o r CW sig na l). the BFa supplies a
continuous sig nal near the IF fre ­
quency. whic h bent s with the rece ived
carrier to produce an aud io tone : th is is
what the operator hears and decodes
fro m Morse code into te xt.

T he PlL or phase-tocked loop is a
fairly recent development in electronics.
One of its uses is to multiply crys tal fre­
quencies by unusual numbers : it has the
stability and accuracy o f a crystal oscil­
knor but. unlike a crys tal. it is tunable.

As Fig. 2 shows. the PLL circuitlooks
like a traditional servo loop ci rcuit. Its
out put comes from a veo or voltage­
controlted oscittutor. This osci llator
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Fig. 2. Blod dial(roll/ ofa phase-lockedloop,



The PLL has one very useful charac­
ter ist ic : Given e nough t ime, it c an loc k
o nto an input reference signal. even if

that signal is buried in noise . It is
therefo re an excellent ci rcu it for de­
tect ing very weak s ig nals . Further­
mo re, s ince the VCO o utput freq uency
is the same as the inp ut frcqucncy-c­
but witho ut the no isc- the PLL can he
used to "clean up" no isy s ignals . T he
di sadvan tage, ho weve r. lies in the
words "give n enoug h time ..' T he more
noise there is in the input s ig nal. the
s lo wer the PLL will lock up: hence,
the signal must deviate s lowly or the
PLL will unloc k and lo se it.

Direct d i~ilal synthesis

Direct di gital synthesi s is a newer way
of genera ting adjustable. ye t very pre­
ci se. frequencies. This approach ha s
only become practical in the last few
years. wit h the arrival of sonic ve ry fast
integrated circuits.

FiJ,t, 3 sho ws the idea-The top wave­
form in the figure sho ws a typical sine

wave you might want to generate. The
first step is to take some very careful
measurements of the hei ght o f the wave.
For example, a t the ve ry IeI'I. we show an
amplitude of 0 volts. A hit fun her o n. the
wave has a height of 0 .1 7-1 volts. A hit
farther on, the height is 0 ,342 vo lts, and
so o n. You do this for the ent ire leng th of
one cycle.

The nex t step is to build a digital ci r­
cuit that stores these measurements as
binary numbers. ami that can output
them at high speed. The trick is to con­
trol the output speed so that the mea­
surements co me o ut at the exact instant
when the wave sho uld be at that ampli ­
tude. For example. if you took 10 mea­
surements o f the s ine wave, and wanted
an outpu t of I Mill . then yo u would
need 10 x 1,000.000. or 10,000,000

numbers to be output in exactly one sec­
ond . You can sec w'hy this requires some

ve ry fast ci rcui try.
Once you have this digital circuit,

which is spilling o ut numbers at a very
fast rat e telli ne ) 'OU how hi ah the wave• e •

sho uld be at any particular instant. you
need to convert those numbers back in to
voltages. T his is done with a digital-to­
analog com 'erler , which accepts the
digirul nu mbers and converts them into

analog vo ltage.

Since the digital nu mbers represent
spec ific points on the curve, and not the
full si ne wave itself. the outp ut is the
lo .... cr curve sho wn in Fig, 3, While this
son o f looks Iike a s ine wave. it has a lot
o f s teps in it which represent the miss ing
data. Fortunately, these steps represent
hig h frequency s ignals which are eas ily
remo ved with a low-puss filter, gi ving us

. .
a sine wave agum.

An interesting artic le in the August
1993 issue of 73 showed how to usc the
Harris HSP-IS I020 C d irect digita l syn­
thesizer Ie to build the "Julicboard'
transceiver. The Harris Ie is the dig ital
Ie which o utputs the d igital val ues for
the s ine wave: you just te ll it the fre­
quency yo u want, and it outputs the val­
ues a t just the r ight rate to pu t the
freq uency right o n the dol.

Subcnrrlers

A subcarricr is a carrier which is car­
ried on top of another carrier. Here is an
example of a common usc : Suppose yo u
have some m usic. suc h as what I call el­
evator music, which yo u'd like to broad­
cast to paying cus tomers in a city. But
you don' t want to spend money to build
a broadcast sta tion; moreover, yo u don 't
wan t the music to he interrupted by COIll­

mcrcials or even sta tion calllcucrs. You
also don ' t want the public to hear this
music for free . because yo u want to
charge your customers for providi ng
them with commercial -free background
music fo r thei r stores or buildings.

For this application hi-fi musk isn ' t
needed. so let ' s suppose that the music
has a freq uency range up to perhaps 5
U ti or so. So yo u amplitude modula te it
onto a carrier of, say, 9 1 kltz. The result
is a 9 1 kll z carrier with sidebands ex­
tend ing fro m around R6 k j-lz up to about

96 kH/.. T hese frequencies are well
above human he ar ing, but still too [ow 10

effi c iently tra nsm it over the air- the
an ten na wou ld be too long .

Yo u therefore make a deal with a loc al
FM broadcast station to transmit this

signal for you . Because your carrier fre­
quency is well above the range that the
ear can hear. they can mix it into their
audio sig nal withou t their ow n listen ­
ers bein g ab le to hear it. So we now
have a ma in carr ie r (the FM sta tion's
carr ie r between l!8 and 108 ~'l H l)

which carries both the reg ula r FM
sta tio n's s ig na l, as we ll as yo ur carr ie r

s ignal, which occupies 86 to 96 kf-l z.
Your carrier is now a subcarrier. riding
on top o f another carrier.

The system just described is actually
quite common; f),1 sta tio n.. call it an
SCA subcurricr, and may usc it not j ust
for backgrou nd musk. but also for for­
eign- lang uage programs, paging signals.
or even digital data such as stoc k market
pr ices. Another example is the color
subcurricr in a T V sig nal: this is a
3.579545 l\UII. subcam cr, riding o n top
of a standard TV signal. that carries the
color informa tion.

Stereo F~I

Stereo FM is another example of how
a subcam cr is used to carry additional
information on an FM signal. hu t it is a
bit mo re complicated than the pla in SeA
approach. "i~, ... shows one way to do
thi s. (Actually, Fig, .... shows how this
was done in early stereo transmitters;
modern transmitters usc a digital ap­
proach called TOM. but its ex planation
wi ll have to wait until a later sec tion.I

The signals from the left and right mi­
crophones o f a stereo signal arc ampli­
tied by two audio freq uency (AF l
amplifiers. and sent to a matrixing cir­
cuit consisting o f four resistors . Resi s­
tors R I and R2 take the left and right
signals (called Land R in the fi gure) and
mix the m into a signal called L+ R. This
.W III signal combines the left and right
signa ls int o one for those liste ners who
have a mono rather than a stereo re­
ceiver. These listeners therefore get all
aud io. tho ugh both the left and right
channels. play through a common channel.

At the same time, an inverter takes
the R sig nal and inver ts it into a sig na l
called -R. Resistors R3 and R-I com­
b ine th is with the le ft s ig nal into the L­
R s ignal. This difference sig na l
represents on ly the di fference between
the left and right channe ls. For ex ample,

F ig. J.LJ igilll l synthesis ofa sino II'(/\ 't' .
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L RI

Antennav
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Righi D- R, (0-15 kHz)
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R,

- R

38 kHz DSB L - R subcarricr
Osc. Mod. (23 - 53 KIlz)

- Divide 19 kl-Iz pilot lone
by2

Fig. 4. All FM stereo transmitter.

if a s inger is picked up equally by the therefore hecomes a subcarrtcr on the
left and right mikes. the two signals main carrier. Fig. 5 shows the resulting
will cance l out (since the R signal is spectru m. which looks like this:
inverted) and not appear in the L-R
signal. Instruments at the left or right. -Main L+R signal . up to 15 kHz
o n the other hand . will appear main ly -Pilor tone, 19 kHz
in one channel or the other. and so will ·L-R lower sideband. 23 10 38 kHz
not cancel out . -Missing carrier (not sho wn). 38 kHz

The L-R signal is modulated onto a 38 ·L-R upper sideband. 38 to 53 kHz
kHz subcarrier on a double-sideband -Room for poss ible SeA subcurricrs.
(DSB) modulator. If the audio extends from 53 to 100 kH/.
from about 0 10 about 15 kHI., the n the
sidebands will extend ± 15 kHl out from \Vith signa ls extending up 10 a pes-
the subcarr ier, or from about 23 kHz to sible 100 kHz, the overal l bandwidth of
about 53 kHz. the FM signal can he up 10 200 U II..

At the same time, the 38 kHz carrier W hy is the subcarricr DSB rather than
signal is divided hy 2, to produce a 19 plain AM or FM '? For two reasons. Fi rs t,
kHz s ignal called the pilot tone . This it is not FM because an PM subcarrier at
signal is exactly 1/2 the frequency o f the any reaso nable modulation index would
38 kHi. carrier. ha ve an excessive bandwidth; it would

All three o f these signals-c-thc main extend down below 23 kHz, and st art to

L+R audio signa l, the DSB L-R interfere with the main L+R channel.
subcarrier, and the pilot tone- are fed to And it is not AM because that would in-
the main FM modul ator, which modu- crease overall nor se. Remember that
lares all three of these onto the main F~1 each time a subcamcr is added to the
sta tion carrier (shown as 96.3 MHz in main carrier the volume level of the
this example.) The 38 kHz subcarrier (or main signa l (the L+R signa l in this case)
actually. its upper and lower sidebands, has to be reduced to prevent the overall
since Ihe earner itself IS not there ) signal from being over-modula ted . By

19 kIlz
L + R Pilot

L + R Room for possible
r "" to~e LSB" / USB

a ddit io nal SeA subcarricrs
, , •

40
•

60
,

S'O
, •

0 10 20 30 50 70 90 100

kHz

F ig. 5. Stereo FM spec/film.
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onutung the subcarrier itsel f. and in­
cl ud ing only its sidebands. less reduc­
tion of the main signal is needed . This
provides a louder, less noisy signal to
listeners far away from the transmitter.

Bu t. as we men tioned in a prev ious
inst all ment. DS B is not normally used
for transmi tt ing musi c o r high quality
aud io si nce it is lOO d iffi cult to re-in­
sert the carrie r exactly hal fway be­
tween the two sidebands . T h is is where
th e 19 kH z pi lo t tone comes in- the
rece ive r wil l doub le its frequen cy to
3~ kf-lz. e xac t ly mid way be tween the
two DSB sidebands . The pilo t ton e is
transmitted at a very low leve l. j ust
strong enough so it can be separated
o ut and its freq ue ncy doubled. In this
way, the p ilo t tone helps the rece iver
provide a carrier at exac tly the r ight
freque ncy, so that the DSB sig na l c an
provide good quali ty aud io after all.

Once the receiver de modulates the L-R
signal. it uses another marrixing circuit
to mix the L+R and L-R signals and pro­
duce the pure left (L ) and right ( R ) sig­
nals . This is usually shown with the
following equatio ns:

(L+R) + CL-R) = 2L (pu re left)
and

(L+R) • (L·R) = 2R (pure right)

This fa ther complex approach to stc­
reo has two inherent advantages. First,
the L+R main sig nal prov ides a compat­
ibl e s ignal for listeners with mono re­
ceivers: compatibilit y was a very
important criterion when the FCC de­
cided on thi s stereo system. Second , The
L· R signal is somewhat more pro ne to
noi se pick up than the L+R signal; si nce
it is m ixed equally into both the left and
right chann els . the noise comes equall y
out of both channels. T his is more ac­
ceptablc to listeners than having one
good channe l and one bad cha nnel. And
if the noi se docs bec ome lOO high for
comfort. the use r can always switch the
receiver hack to mono mode; the radio
then rece ives only the L+R signal, which
avoid s the noise of the L· R sig nal.

Incidentall y, in addi tion to the stereo
subcarricr. FM broadca..t stations can
also have one or two SeA subcurricrs.
T hough adding all these sig na ls docs re­
duce the o verall signal-to-noise o f the
station, the econo mics of charg ing extra
for SCA cha nnels docs make it auructivc
10 many stations. fa



Numb. r 69 " ,., your Feedback card

SPECIAL EDENTS
Listings are free of charge as space permits. Please send
us your Special Event two months in advance of the issue
you want it to appear in. For example, if you want it to
appear in the February issue, we should receive it by
November 30. Provide a clea r, concise summary of the es­
sential details about your Special Event.

LETTERS
Conrinued from page 69

have00 formal education ard are un­
qualified.Theirgoal is 10 creaeabig­
ger demand for tle ir servccs. which

iecrcascs the reed fur the egeoces '
services, which in tum means higgL"f
budgets, with promotions and salary
i ncreases tor al l.

M ost local agency administrators

quickly learn that they can get away

w ith expenditures such as part ies
(confe rences), cell phones, cars.

plush office s. ct cetera. because the

federal and stare agenc ies are de ­

pendent upon local expenditures 10

justi fy their higger budgets. Th is is

going on from Fl orida to Cali for­

nia. M ost northern states thai have

no need for migrant f arm workers

are not aware of th is.

I know this because I worked

li ve years for the Western Ariz..ona

Co u nc i l o f G o ve r n m c n r s

(WACCXi) in Yuma. A rizona. Th e

dcscripuon l have given is an accu­
rate assessment o f w hat ) waressed
going on.1lleir local Congres sman.
Ed Pasto r (a liheral H i spani c

Democrat) is all in f avor of this.

Be sure and pay lots of taxes.

Way ne. The people at t hese agen­

cies and on the other give-away
programs appreciate it.

UH I, it 's easy 10 see ll'h)' H 'e

have more people working/ or the

gOI'ertll1U' lIt than in manujactur­
ing , l\-edon't " 'emt their children

to lW hungryvo In 's plI.\h Con­
gress 10 increase our IlUt'S and
gil't' everyone a raise f or a joh
11"1'1/ done ... Wo,\·ne . m

PLYMOUTH, MA The Whitman
ARC will operate Station WA 1NPO
at hi storic Plimoth Plantation , in
commemoration of Thanksgiving.
Fr eq s.: 3 .970 . 7 .270, 14 .270,
18.140,21.370,24.970, and 28.370;
1400Z- 21 00Z hrs . each day. A
special OSl card will be sent to
Hams and SWLs sending an SASE.
Also, a 7 112" x 10' certificate with
the Mayflower II in the background
is available for the event. All replies
must be sent to Whitman ARC, PO
Box 48, Whitman M'A 02382. F.D

NOV 30-0EC 1

celeb rat ion of the club's 5 1st
Anniver sary, ulRAC the Next 50
Yea rs: Opera tion will be in the
General portions 0180. 40, 20, and
15; the Novice portion 0110 meters,
and t 46.52.

NOV 30

NOV17

NOV 9--10

SPECIAL EVENT STATIONS

LAKE HIAWATHA, NJ The
Irvington-Roseland Amateur Club
will operate the club station , K2GO
Nov. 9th and 10th 1400Z- 2 100Z. in
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NEWTONVILLE, MA An Amateur
Radio and Electronics Auction will
be held by the Waltham ARA and
1200 AC at NeWlon Masonic Hall ,
460 NeWlonville Ave . For more info
contact Eliot Mayer WIMJ, (SOB)
664-0773, WIMJ OAMSAT.ORG.
The Auct ion Web Page is http://
o urwo r ld .campus erve .c om l
homepagesfemayerlauction.htm.

L1TCHFIELD, IL The Central Illinois!
SI. Louis Area ATV Club will holdtheir
t Oth Annual Banquet at the Ariston
Restaurant in Litchfield. beginning
with a Happy Hour at 5 PM and Dinner
at 6:30 PM. After the meal, there will
be va rious award presentatio ns to
members. Those active or interested
in ATV are invited to enenc. Contact
Scott Mil/ick K9SM, 907 Big Four
Ave.• Hillsboro 1L 62049. Tel .
(2 17) 532-3837, or E-mail to
smilliCk @cnmnet.com. Reservations
are required in order to anend.

EVANSVILLE, IN The 4th annual
E.A.R.S. Evansvi lle Winter Hamfest ~ _

will be held 8 AM-2 PM (Central
lime) at Vanderburgh County
Fairgro unds . Set up at 6 AM .
Contact Neil WB9VPG at (8 12) 479­
5 74 1; or write to EARS. 1506 S.
Parker Dr., Evansville IN 4 7714; or
E-mail EARSHAMao/.com. The
Ha ml est Web Si te is h ttp ://
u sers . a 0 I . c om /e a r s h a m /
eersnsm.tnmt. Talk-in on EA RS
wide area Rptr Network 145.1 50H
Evansville/146.925(-) Vincennes.
Alternale: EARS Rptr. 145.11 0(-).

BENSON, NC The Johnslon ARS.
Inc., will hold -JARSFESTOO" 8 AM­
4 PM at the American Legion
Complex on Hwy. 30 1 N. For info
contact Bilt Lambert AK4H. 891 7
Hwy. 50 N.• Benson NC 27504. Tel.
(919) 894·3352. eves. 7 PM-10 PM.

Market at the Branfold Intermediate
SChool. 185 Damascus Rd. Sellers 7
AM , buyers 9 AM . Wheelch air
accessible. VE Exams. Talk-in on
146.011.61. Reservatiorls by maj only.
no la ter than Nov. 1st: SASE to
SCARA, Po. Box 705. Branford CT
06405-0705. For into call (203) 483­
0856, 24 hrs.

BRANFORD, CT The SouthCentral
CT ARA will hold its 17th annual R ea

MYRTLE BEACH, SC The Grand
Stran:lARC Harriestwil be heki9~
4 PM at Myrtle Bead1 H S. Tal<-il on
147.120. Few ilIo,conta:t M3/tM:::Gui"e
KF4Af1; (8C3)215-<J474:rx David8eJ7y
KE4()(»-V, (8C3) 248-9401.

MONTGOMERYAL The Montgomery
ARC will host the 19th annual
Montgomery Hamfest and Computer
Show, in Garrett Coliseum at the SWIh
Alabama State Fairgroundson Federal
Or. Flea Market set up 3 PM-8 PM Fri.,
Nov.Bth. and 6AM~7:30 AM, sat. Nov
sth. Doors open to the pubic: 8 AM--3
PM CST. VE Exams on-site beginning
at 8 AM. Bring original and a copy of
your current license, picture 10. and
53.00. Talk-in on 146.241.84 W4AP.
Rag<hew on 146.321.92 (with phone
patch i), 147.781.18. 449.5G'444.50.
Fl ea Market reservations are
encouraged. Nearest lodging at
CoIiseu'n 1m across thestreet;ca1 (334)
265-0586 or 1-800-876-6835. For info
or reservations, contact Hamfest
Committee, do 2 14 1 Edinburgh Dr.,
fu ltga'llet}'AL 36116-1313; or~
Phil at (334) 272-7980 after 5 PM.
Fax: (3 34) 365-0558; E·mail:
W'B4QZN@l'O'ttJetatLnet.

NOV 9

HERSHEY, PA A Special Event will
be hosted by the Central PA Rptr.
Assn. at Hershey Annory, off 422.
For details co ntact Harold Baer
KE3TM. 6 19 W. 2nd sr.,
Hummelstown PA 17036; Tel. (71 7)
566·8895. Ask about VE Exams.

NOV 3

NOV 10

KAUKAUNA, WI The Fox Cities AFC
annual Hamfest will be held at the
Star1ite CU>, corers cA Hwy. 55 and
Cty. F«i. JJ. Reg. lor VE Exams starts
at 8AM, testingstarts at9AM. Nowak­
ns after9AM. Bri'lg origr'allcense pkJs
2ccoes.and aphoto 10. For exam mo
<mlad LanySiebersKD9t4, (414) 757­
1167. Talk-in on 146.52 simplex or
146.76 Rptr.

MONTREAL, QUEBEC The
Montreal South Shore ARC will hold
it s ann ual Hamlest a t P lac e
Desauln iers, 1023 Taschereau
Blvd ., Longueuil PO. Set up set., 6
AM-9 AM. Open to the public 9 AM­
3 PM. Wheelchair accessible. Talk­
in on 145.390(-). Contact Francois
Drien VE2 FDA, 160, Rolland
Crescent, Greenfield Park PO,
Canada J4V 2Y2. Tel. (514) 672·
9994; Fax: (5 14) 672 ·9361. E-mail:
fradrie n @ulix .net. Packe t:
~@I.£::'R<Y.I!M7LPQ.QlW.t£WA

visitthe Hamfest WEB page: http://
www.cam.orgl- pfischlhamfest.hlml.

OCT 26

FEEDING HILLS, MA The Hampden
County Radio Assn. wi ll hold its
annual Auction at the Feeding Hills
Congre gational Church on North
Westliek:t SI. (next to the intersection
of Route 187 and Route 57). Items
a re limited to amateur radio .
eledronics, or computer. Doors open
at 6:45 PM. The Auction begins at
7:30. Free admission. The H.C.RA.
retains 10% (up to a maximum 01
510). For complete niesordireaiollS,
contact Steve WAfEY':; (4 13) 596­
6216 before 10 PM.

NOV 1

HOLLAND, MI The Holland ARC
will sponsor the Lakeshore Hamfest
and Computer Expo, 8AM-1 PM, at
the Holland Christian H.S. Vendor
set up Fri., Oct 25th, 6 PM-9 PM.
To reserve tables, call (616) 772 ­
0367, or mail to Hamfest, do Peler
Venlet. 536 Huizenga St., Zeeland
MI49464·1423. VE Exams will be
available. Talk-in on 147.060andwl
94.8 pl .

NOV2

ENID, OK The EnidARCHMtest wiI
be heki 8AM-5 PM 11 the HooYer 810;;1.
atGarlietd Co!Jlty F~. Tall-il
on 145290 or 444 .400. VE Exams by
WsYl at 1 PM. Cor"Qct Fred N5QXJ,
Tom N5LWT, Dick N5HEL, or Jeff
N5UBYat EnidARCtlAOLCOM; or
writeD EridAmatelXRado GttJ, Po.
Box261, eeo« 73702.



"What exactly would I need,
besides the C-64 and a 2 meter

transceiver, etc., to be packet capable? "

RIT'! LOOP

Marc I. Leavey, M_D., WA3AJR
P. O. Box 473
Stevenson MD 21153

Over the past few months. we
han ' covered the what. why. and
ho w o f rudlorelcrypc: this month,
let', take a look at the where.

From thl' begi nning o f amateur
radiotelcrypc. hams haw clus­
tcrcd I heir ill'liviues il l Ihe low end
of {he ham hand s, ill orde r to fa­
cilitate contacts as well as mi ni­
mize inte rference III other forms
of commun icauons. For "s tan­
dard" Baudot nuliotclctypc. loo k
around the lo w end of SO meters.
;It 3620 1.. 11/_. or on 20 meters ncar
I~OSO 1..1 11_. most nmcs of the day.
You certainly may find RT TY on
other frequencies. hUI these arc
good starting places on HE

On VIIF. yo u will do he!'1 10
check around on local repeaters.

Num"', 70 on your F-ellMc!< card

Amateur Radio Teletype

31> local cu s tom put s AFS K
RTTY a ll over the pla ce . In
some areas. activity may be con­
centra ted ncar U5 ~U1l . wh ile
ill uthcr~ it may be up nca r I ~7
MIIJ: . Ot he r bands ' activ i ties
may be sim ilarly influenced hy
IOC'11 practices. Ask around.

Help on CD-ROM

W hile o ur activitie s may be
co n fi ned 10 th e ham h and s,

radiorcletype itse lf i ~ hardly so
confined A useful 1001fur search­
ing I'm some o f those rrequenc tcs

ha s bee n pu t ou t by Jcorg
Klingcnfu -,s. in the form o f the
1lJ96Supe r Frequency List. a C D­
ROM which store s all \.. in,h of
bf\lad,:ast informat ion .

The re vised soft ware of this
db\.. runs under Windo ws 3..'( 1il or

Windows 95Q
• and features con ­

cu rrent word search facilit ies and

individualtables to evaluate some

8.500 e nt ries w ith the late ... t
sc hed u le s of all irucrn .uiunul
broadcasting se rvices on short­
W3.\ e. Th e Engli ...h and German
se a rc h engine ca n see \.. o u t
rudiotc lety pc stations and ...on
them by frequen cy. identifier.

co untry or language. or romhi­

na t in ns o f ke y s . "·i~. I is a
scree n sbot of a searc h fo r He­
brew language stations. showing
the kind o f informat io n avail­
able. T he re arc even othe r Ii sl ~

of 1.000 ah h rc via rion s and
12.820 formerl y act ive freque n­
cies . all o n one co mpact disk .
The current price i... D MfJO. and
the d isk is a va fla b tc f ro m

Klmgc nfus s Publicu ti o ns .
Hagcnloh c r Str. l ~ . D-72070
Tucbinge n. Germa ny. For more
curre nt informal io n un this. o r
ot he r Kli ngcnfuss publications.
check out Jcorgs home page at :
hit p:llourworld.l'1.lmflll '>Crw.co m!
humepages/Klingenfu...", alk! lei
him know thai you read about him
in this column .

Help wanted

David Scba<;t io (.<;eNt<;tMI({Jl!eSl.'l.l.il)

has been studying fo r an h al ian
ham license. an d may well have

it by now. He has been look ing

for RTTY and ham applications
for the Mac . This ha... been a tong­

stand ing problem. .... hich has been
ad dressed here before . I have

found some material o n America
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Fig , [ , A screen shot 01 '''1.' Super Freq List ill l/se .
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FiN. 1 . The CD-RO.\! Klingenf uss / 996 Super Frequency List .

I
Been on any DXpeditions? I

I
I
I

digi tal mo de s. A nyw ay, what
exactl y would I need. be sides the
C-64 and a 2 meier tnm sceivcr,
CIC ., to be packet capable? Where
is t he nec e ssary software
available ?

" People usually snicke r so fUy
when ) mention the C-M, and say
' Use your PC !' I use the PC for
too many o ther things, and the C­
64 isjuSI sitt ing: there. ~ly expec­
lat io ns arc no t excessively high .
anyway. I wouldj ustlike to haw
the ability 10 co mmunicate with
some friends via packet."

H arry, there are a 101 of C ·64s
on Rrry, and they gel OUI jU~1

fine. An yone who would snicker
at you woul d probably do the
same to someone driv ing an in­
expensive car. bu t it wilt take you
to your dest ination j ust as wel l as
a luxury model . Among the solu ­
uons I haw seen. the most elegant
may be the o ld xticrolog ART-I
sys tem. being sold by G & G
Electronics o f :\la ryland for less
man $50, C heck with them and

sec if they st ill have any left . at
(30 I ) 25K-7373. and lell them you
read about it here . If Ihey have run
out by the lime Ih i!> is published.
the y rna)' we ll hav e a han d le

o n o ther so lut io n s 10 you r
problem.

Several lime s in Ihis month' s

column the Rf'TY Loop Ho me
Page has been highlighted as the
sou rce of inform at ion, and the
means o f contac ting me. Tho se of
you with Weh access can check it
c ut for yoursel ves at: hllp :JI
www2 .a r i .n el / aj rfrll y/ . There
have been thousands o f hits there
10 date . I have not said muc h
about the RITY Loop Software
Collection lately ; next mo nth I
hope 10 highlight a few new pro­
grams in the pot. Meanwhile, drop
me a line and let me know what
you arc looking for, or what you
ha ve 10 contr ibute. E-mail me at:
aj r @a r L ne t, or o n Am e ri c a
On line at: Marc WA 3AJR . or o n
Co mpuServe at: 75036, 250 1, or
scraw l me some snail ma il via
the post o ffi ce box above. Just
do il! m

•:

A re ade r wi th a pi e c e of
equipment nOI so o ld, h ut not so
ne w, ei the r, is Harry John son

you if anyo ne ha s a n o rig ina l
manua l for t he Telercudcr. a
copy o f whic h could be sent 10

Gu ido . Dro p him a message if
yo u can he lp h im , a nd le t me
know so that I can th ank you as
well .

C-64 help

NV7K/6 t pa nd a@ no Tl hcoas l.
com ) .... ho writes:

"I ha w been re ading yo ur
column in 73 for a long: t ime.
e ve n thoug h I am not act ive in
any way on any o f the d igita l
mode s . I d o e njoy read ing it
anyway. I hav e enjoyed look ing:
ar the web sites mat you mention
e ac h month . and for vario us
reasons have included some o n
my hot list . I just di d so w ith the
RTI'y Loop Ho me Page. very
intere sting.

" I have a C-64 silting in a bo x

and have fo r so m e t im e had
so m e rand om ly r e c urr ing
t hou ghts a bou t u si ng it for
packet. I have read some abo ut
' poo r man ' s packet .' e tc ., and

know that there a re terminal - Write about it (them).
emulat ing prog rams fo r the C- Call Fran al8ro274.7373
64 that fac ilit at e its use fo r for i3's free
pac ke t. A s yo u can see , ) am Writer's Guidelines,
total ly i ne xpe ri e nce d in the L - _--,
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KLINGENFUSS
PUBLICAnONS

THE 1996
SUPER FREQUENCY LIST

"The Klingenfuss CD-ROM can seek out
radioteletype stations and sort them by

frequency, identifier, country or
language, or combinations of keys. "

Pa cket quick ly put an end to all

that for hi m ar the ti me.
Wel l. M ic hael , as origina lly

printed . the re we re a few errors

in thai listing . wh ich pre vented
it from working as published . A
corrcc uon ran a few mo nth s

la te r. So . an yo ne w ho is s ri fl

ru nn ing a CoCo is cnunoned 10

check for thai co rrec tion befo re
puttin g finge rs to keys. As to
those "old. clunky mon ste rs : '

watch ir-e-man y. many ha ms are

sull us ing those machines. I abo
appreciated Michael ' s remarks
abou t m y o t her p a ge ,

Af .Recordmgs.t he otflc lal web
page for Al Jolson. You all ca n
check that o ne o ut at : hlt p :/1
wwwjan.ner/ajr/rccsr. Notice
the subt le d iffe rence in UR L
fro m the RTTY Lo op !l o m e
Page.

Speaking of tho se old mon­
ste rs , another Ita li an re ad er.
Guido Sesani (hon ef ish@gpnct. it)
se nds a messag e detailing his
problems. An o ld SWL, he re ­

ce ntly rejo in ed the world o f
RITY with an o ld Tetcrcader
C W R 6 70 E (do not s m ile
plcnsel' j and a Yaesu FRG -I OO.
lie wrote because he absolutel y
d oc s not re me mber how the
Tclcreadcr works. and th e only
transmi ss ions he gets clearly are
C \V. So , o nce again . I ask all o f

Using old equipment

O nlt ne rv . but pre ciou s l i t tl e

else where . Re ad ers with good
informal io n are invite d to send
contri butions 10 David, w ho I

a m sure woul d appreciate it. as
well as to bring suc h materialto
my atte ntio n . De pendi ng o n
size, we may he- able 10 o ffe r
so m e o f t he m ateria l o n t he
R"ITY Loop Home Page .

Speaking of that ho me pa ge,
so me mi scell an e ous note s in­
dude a word o f thanks for the

co mm e n ts t o M ike Stupp
(slappOO I @go ld. tc. umn.edu l, a

regu lar reader of th is colu mn
a nd vi sit er to t he pag e wh o .

a long with o the rs. has o ffe red
s u gg es t io ns a nd com men t s.
Walc h the page for implemen­

tati on of some of these items in
the future . Ho pefull y, Antoni o
Her nand ez G a rza XE2 f1WH
t hgarza @be stit .d g it. sci t.mx )

ha s used some of the rnarer tal
fro m the RITY so ftware ccnec­
l ion to get hi s Ken wood TS ­
5 3 0 5 o nt o RTTY w ith hi s

PK -232 . I look forward 10 hear­

ing from Me xico on this. Dale
Frave l N2 LWY (dl f@ rfpo l. rfc.

co mm.barris.corrn is loo king for
info rmat ion o n OS RTIY, as
well as soft ware 10 accomplish
this mode. Aga in, any o f you
who have informal ion for Dale ,

please se nd it to him, and le t me
know about it , too. O K?

xtt chael Shovan \VB 2KHE,

sap th at he has enjoyed read­
ing " RTT Y Lo op" almo st as
long as 73 itsel f. W hi le not ye t

equi pped for the mode , he st ill
finds the to pic of interest. His
o nly prac t ical ex pos u re wa s
with the big, old , clunky mon­
ste rs the wire services used to
provide for rad io sia l ion ne .... s

depart ments as la te as the mid ­
'70 s (whe n he was last in the
" L' .. )" IZ .

Some years ago . he tr ied the
R"ITY receive program fo r the
C oCo but co ul d n 't gel i t 10

work. especially .... ith a di rect
feed fro m a shortwave broadcast
receiver headphone j ac k. (T he
program wa s keyed into an e x­
ecutablc file fro m the magazine
li sting and stored on disk. ) Il l'
had always wanted to make it
work, bUI never got 10 pursue it.
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ingredient s you will change the
type of cake you arc bak ing . It
should not rnaucr to a great e x­
ten t if yo u use d ifferent types of
connectors and va riable capaci­
tors . Just keep in mind that if
you st ray far, you must be p re­
pared to adjust the circ uit to su it
the co mponents used. I stayed
with min iature SMA coax ial con­
nec tors and RF suitable high Q
RF variable Johanson capacitors
in my cons truction.

I don 't have a pi le o f the ve ry
small uni ts use d in the 3456 fil­
ter; try using a brass sc re w and
experiment with the size. sta n ­
ing wi th a 4/40 (which I used lit
5 760 '-mz). For 34 56 ~1H z

maybe a 10/32 brass screw. or
even a 8/32. would he suitable. I
don't know. but for us the 4140 war..
just the ticket at 5760 MHL Give it
a try. Experimentation is what ama­
teu r radio is all ahout. Photo H
shows the side perspective of the

doubt and have several S\1A long­
stem coaxial connectors to experi­
ment with. const ruct seve ral of
various length s. I used 112"
spacing in almost all o f my fi lters.

T his spac ing fro m the vari­
able Jo hanso n capacitor was ac­
ceptable in performance , to my
tastes. Fo r II more exacting fil­
te r in terms of lo ss and band­
w id th c ha rac ter ist ics, tr y
con structing a few and select the
nest method you ha ve at hand.
Remember: If you change the

More on the filter

T he nex t ite m I want to cover
is the filter that we introduced
last mon th. The fi lter shown in
Photo A is qu ite a si mple one.
and eve n when constructed with
di mensional inaccuracies. it wi ll
s ti ll be capable o f reaso nable
ope rat ion , The lim it s o f your
construction depend mainl y o n
the compone nts used for thc ca­
pacitor and on its phys ical size
and value . T he filt er respon se
curves will he a ffected by the
di st an ce betw ee n the coa xial
connectors. thc size and val ue of
the fi lt er. and th e size o f t he
waveguide used. If you are in

prese nt ing several com pic ted
syste m id eas to de mon strate
how we attac ked the cons true­
tion area on d iffe rent frequen­
cies. Al mo st all o f the material
can be obtained fru m us ; more
on th at later,

"This might seem a little unusual-using
a sIngle amplifier for a dual putpose-­

but it works well in low power systems. "

component s, If you atte mpt a
converter for ...... hich you must
purchase all the components th is
wi ll u n do u b te d ly bec ome a
somew hat expensi ve proj ect.
Projects should he fun and in­
terestin g, and should not ca use
pain to the poc ke tbook . While
we will make available all thc
compo ne nts that we hav e o n
hand to help you cons truct so me
o f the se converters. make usc of
supplies you can find locall y to
hold do wn yo ur costs. \Ve arc

Photo B , Side l 'i('II' of the santefilter ,~'1I01\'1l in Photo A. Notice the
/O/lK pins on the ('o/u ial COl1llec/or pflltrudilll{ and soldered Of/ the
rear wut! of the waveguide, The ..JI..JO screw is centered in the
waveguide between the two ('(l(/.lial SMA COll llectors. III the case of
tower frequency filters . the sal'll' is replaced by u Johan son m icro­
II'an' variable capacitor.

variou s mult ip les o f the output
from the synthesize r as the in ­
jec tion frequency. For example ,
to operate on 2304 Mll z. I use
an LO (lo ca l o sci llator ) fre ­
quency o f 2160 MH z (2 160 +
144 = 23(4). To operate on 3456
MH z. a local oscillator o f 828
MH I is q uadru pled. mi xed with
the IF, and output a s 34 56 (( 4 x
828) + 104 '" 3456 ). If I want to
get on 1296. the 2304 is divided
hy two before mixing (( 2304 1
:!) + 144", I :!96). Ten g igahertz
o pe rati on i s ava i lable we ll
((2556 x 4) + 144 ", 103flR).

What system you use fo r a lo­
cal o sci llato r, be it a cry stal os­
ci llator or a more sophisticat ed
sy n thcsi ze r. doesn ' t matter.
What is required here is a local
o scillato r that is acc urate ; accu­
racy is the prime ingredient and
reigns supreme. The alternative
is frequency uncertainty and an
unstable o sc ill ato r. It will work
but it's like drivin g a car-you
must continuously adjust yo ur
sys te m just l ike t he steeri ng
wheel. To a rad io system th is ap­
proach is impractical and is con­
sidered a hottom-dollar solution.

Now, with the local osc illator
in tow and a simple practical fi l­
ter t o con st ruct with aga in
simple components. try putt ing
together a converter for o ne o f
the frequencies )'ou have chosen
to construct. The choi ce of fre­
quency is yours, but I wo uld
suggest that you sel ect one for
...... hich you a lready have so me of
the com ponents o n hand in o r­
der to hol d do wn th e co st o f

Photo A . The waveguide filter. constructed out of 10 GH:. waveguide
I " _l 112- .r 3· long . The COIlIlcc for,f used were long-tip SMA.~· , and the
serell' 11'0.\ a 4140 brass .Iere l\" and lock I1t11 .
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2304 MHz and above
microwave transverters

Last month I di scussed some
o f the conversion as pects o f the
Qual comm synthesizer and our
Microwave Group' s usc of this
surp lus material. Those of you
interes ted in o btai ning the PC
board to modify it into a fun c­
tioning local o scillator may con­
tact me at the above address.

The be st example I can give
is shown in last mo nth's phot o­
graphs from Kiot su g j Tunumara
J G IQ G F. He mad e a ve ry
simp le , neat packag ing of the
sy nthesizer that is not only at ­
tractiv e in layout. but also ex­
trem e ly stra ig h t fo r wa rd in
o peration.

The Qualcomm synthesizer
outputs frequencies in the 2160 10
2700 MH z rang-e. Some uni ts are
rest ricted to a lesser frequency
range de ter mined hy a more
tightly constructed YCO on the
PC board. These un its will not go
below 2400 :\H Iz and thus li re
used with 10 GHz rran sven ers
requiring a 144 MlIz IF and a lo­
cal oscillator at 2556 MHz, This
arrangement makes for a perfect
fi t of yeo capabilities and veo
performance.

The sy nthes ize r freque ncie s I
use are based o n the use o f a 144
Mll z multi mode rad io as the IF
(inte rmediate frequ ency ). and

C. l. Houghton WB61GP
San Diego Microwave Group
6345 Badger Lake Ave
San Diego CA 92119
Internet: clhough @aol,com
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Photo C. Filter 10 be used «t3456 MHz. ,

What make s a transfer rel ay
speci al is thai it has four con­
nect ions fo r the RF switc hing
pat h, with two connectors tied
to eac h other al an y o ne time.
When it is operated . it rev erses
its pat h connection and makes
contact to the other two connec­
tion s. " tra ns fe rring" the input
and o utput connections. See FiK.
3 fo r a di agram o f a trans fe r
switching configuration.

When yo u use a tran sfe r co­
a xial c o nfigu ratio n. th e RF
a mplif ier is l ied bet we en t wo
fi xed pole s of the tra nsfe r re­
lay. O ne o f the ot he r pol es (co­
ax i a l con ne c tor s ) t ha r ar e
vacan t is tied o nto th e mixe r
RF po rt: t he othe r is ti ed to the
a n te n na. Wh ich s w i tc hing
stare the transfer relay is cu r­
re nt ly 10 de pen ds o n whe re
you l eft th e lran s fer re l a y

Ing due to th is hidirecrional con­
nection. When any amplificat ion
i s in s erted in thi s path it
directionalizes the path and re­
qu ires coaxial switching.

Depe nding o n your selection
o f RF amp lification . there could
he two d ifferent types o f coaxial
switch ing sce narios . T he fi rst
and most commo n arrangement
use s an individual receive RF
preamp and a separate transmit
ampli fier, Thi s most familiar.
commo n arrange ment o f ampli­
fie rs requ ire s two single-pole
d o u b le-t h row c oaxi al re la ys
( S POT) to acc o mplis h RF
switching. Sec Flg , 2 for this RF
switching con figuration.

T he ether ampl ifier sce nario
is accomplished with a si ngle
RF amplifier se rving both func­
tions as an RF preampli fier fo r
rece ive and an RF amplifie r for
tran sm it. Thi s mig ht see m a
lill ie un usual-using a si ng le
amplifier for a d ual purpose­
but it works well in lo w power
syste ms. The RF switching tric k
10 pull this arrangeme nt o ff is to
usc an RF transfer relay. Th is
type of relay is qu ite differe nt
from th e S POT use d 10 the
example described above.

IF fr equen cy th at det erm ines
your loc al osci llator freq uency
to o pe rate on a specific fre ­
quency. all you need is some co­
ax ial sw itc hing and a mixer 10

fun ction . Of co urse. this is a
very basic system. the minimu m
needed to co mmunicate . See
J<·i K. I for a d iagram o f this
basic system .

A loc al osci llator. a mixer. a n
IF transceiver 12 meter in my
case). coaxial rel ay switchi ng.
and a filler to prevent out-of­
band RF radiation arc <I II that is
req uired , Improvements can in­
elude a receive preamplifier and
a tra nsm itt er amp lifi er to bee r
up the mixer output level . When
the basic system use s a mixer
and just a rttrer.uic antenna is a
d irect connection to the mixer.
and is bid irectional . This system
does nor require coaxial swi tch-

"It might look like a screw but it is a
capacitor in effect. "

Transceiver construct ion

Now for co ns t ruct i ng t he
main transceiver. Wh at does it
take to construct a simple trans­
ce ive r'! Well. after you select an

as mounting holes and nuts and
holts are not req uired .

In/Out
144 MHz IF
~
~

correcti ng me on that point but
this was the easy tack to take,
in describ ing why a sc re w can
replace a capaci tor.

Photo C is a close-up o f a fil­
ter u sed In a 345 6 M Hz
nansvener th at I constructed.
T he gcop on top o f the filt er is
a blue silicone RTV automotive
gasket material. I used it to hold
the filt er in place on my cabinet
side wa ll 10 prevent the fi lter
fro m ra ttli ng a rou nd , Usin g
RTV allow s easy removal and
re pl acement of mate rial t hat
doesn 't req uire grounding. If at
a later time an impro vement is
incorporated . changes can be
made very easily by removing the
RTV and rearranging components.

2160 MHz

~0llI' W

fi lter co nstructed for 5760 MH z.
You get a good view of the ccn­
ter p i n g OIng thro ugh the
wavegu ide and solde red to the
far e nd section o f it.

This type o f fil ter construe­
tion is typical. wi th lit tle change
other than using a variable ca­
pacitor for the lower frequencies
and a brass sc rew for highe r fre­
quencies. The brass screw is still
a capac ito r in effect as it is se t­
ting a val ue or capacitance when
the screw nears the bottom o f
the waveguide botto m, In th is
appl ication . the value of th e
sc rew is something near I pF o f
capac itance. It might look like
a screw but it is a capaci tor in
effect. I will probabl y gerleucrs

\V' Antenna

Fig . I . Basic minimum RF transceiver IlS in /( II local oscitkuor mixer
and an RF fif ter. The simplicity ol this arm ngemt.'nt allo ws operation
without usinK coaxial refa~·s . lt is a " Peanut Whistle " lo ll' po wer rig.
but works quite wett.
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Pholo D. Fuji vi-.. ofthecompleted 3456 MHz transceivertconverter.

TRANSMITT ER LOCATION

sot.....

CIRCLE 13 ON READER SERVICE CARD

presence of objects.Triangulation
from two detectors is used to es­
timate distance."

So simply put and with flair. l
love it!

Well, thai's it for this month. I
will continue on the quest for c0n­

vencrs for our microwave region,
and stay with simplicity as best as I
can . Best 73 Chuck WB6IGP
c1hough@aol.com(soontochange
10 p..,;r", BeD """'" SeM=). 1ill

Tum pageJor Fig. S.

Mode ls available with
computer interface ,
synthesized speech ,
fo r fixed o r mo bi le
use , covering 50 MHz
to 1 GHz. Call or fa x
for deta ils

sPOT

"""

Fig. 2. RF coaxial switching using individual RF receive preamplifiers
and separate RF power amplifier devices .
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gave me the solution to the de­
sign problem. I thought it worth
repeat ing.

The solution to the worst-case
radar aircraft avoidance system is
as follows: "You shoutd have
pointed (him) towards new opti­
cal passive laser technology. A
non-coherent diffuse electromag­
netic wave source in the terrahertz
region. This is used, together with
a detector connected to a neural
network, to det ermin e the

Direction Finding System
Tracks Do wn

• Stuck Microphones
• Cable TV Le aks
• Jammed Repeate rs &

Cell Sites

An1ema

o

•

•

Ju st one for Ihe ro ad this
month: From time to time I am
asked to design some big project
gratis. In some cases this involves
some basic idea with whic h
someone wants help. Some have
far-reaching implications, as in
the case of (no names here ) who
wanted me to design a "worst­
case engineering nightmare type
of radar for ai rc raft collision
avoidance.~ Well, I assigned that
request to the round file for obvi­
ous reasons and liability ques­
tions . Recently, however, a friend

Well, there you have some of
the considerations that we have
used to construct our transceivers.
None of these units is a real pow­
erhouse transceiver, but they do
function and have all made con­
tacts that were quite respectable.
I hope thai they show you that
these rigs are not too cumbersome
to construct , and thai they can be
repeated with other types ofcorn­
ponents that you might have on
hand. That's the main thrust: Con­
struct a rig for your frequency and
put it on the air.

Sure, I could sell you some­
thing j ust like all Ihe othe r
supply hou ses , even though I
work out of my home. However.
my venture into amateur electron­
ics is for fun and enjoyment, and,
hopefu lly, 10 help you gel some­
thing off the ground and on the
air. Ican' t say it enough: Usc your
junk box, and always keep an eye
out for new items to add 10 it. A

well-stocked junk box will help
you hold down costs on projects.

Letters and com ments

switching slate. This relay is not
a typical normally-open or nor­
mally-closed contact arrange­
ment, but rather a latching relay.
With a latching relay, it's a teeter­
toner type of switch. It takes a DC
voltage applied to a specific con­
laC( to change the switch direction.
As the switch is operaIing it also
opens the DC control voltage 10 the
appropriate relay coil.

To transfer back to the original
state (let's call it the receive state).
you must apply a DC voltage to the
other relaycoil.Again. onlya short
pulse of DC is required as it also
opens in this teeter-toner fas hion.
Tbc point to note is thai there are
two relays in a transfer relay and
theyonly usc a momentary DCcur­
rem 10 switch. This means quite a
current savings from the battery
operation point of view.

An SPDT coaxial rel ay re­
quires current all the time that you
want it to remain switched. To
confuse the point, most SPOT re­
lays are of this type but they can
exist in a momentary relay func­
tion. In either case. the SPOT re­
lay can be either momentary or
continuous. From an operational
point of view, the switching is the
same with either relay.

Choose your relay with care,
making sure it will function at the
frequency you want to use. Almost
all SMA type miniature relays that
I have come across will handle
modest power in the IOwan range,
up to and including 10 Gflz, with
Iinle problem.An ohmmeter test for
operation might showgood results.
bUI a loss test at the RF freque ncy
you intended to use will show if it
is usable or not.



Fig . J . Switching svstem using a transf er relay and a single RF
amplifier. used for receive and low power transmit applications . This
is the /le.t l slep III' [mm the basic mixer-fi lter-on ly approach in
microwa ve tronsverters.

AIDS C ure. Can a simple $ 19
electrical (for the pans) gadget
you should be able to build in an
hour cu re the dread " incurable"
AIDS virus? Plus clean out an y
other virus. microbe, yeast, pa ra­
site, or fun gus in the bloodv Thi s
approach was d iscovered by the
Alben Einste in College o f Medi­
ci ne and then kept secret. The
medical industry's worst night­
mare is a cheap cure for expen ­
sive di sease s . A re te n s o f
thousands of people dying un­
necessarily? This has the origi­
nal Bec k device . plus a reprint of
the May 73 Miller unit. Can thi s
e ven cause a weight loss for fat­
tics? And ca n the magnetic pulse
unit UM.'d to za p the UIV virus out
of lymph glands be used to re­
gro w male pattern baldnes s? Or­
de r A IDS $10 from R adi o
Bookshop.

T he Book List by w ayne
Green. This is a list of 83 books
thai I say you are abs olu tely
crazy if you don 't read. And none
of th is " I don' t have time to read"
crapola. These hooks are the best
hook s I' ve found in a w ho le
bunch of fields. Many were rec­
o mmended by reade rs as being
top notc h. II 's lime 10 become
educated on health matters. our
school system. our corru pt gov­
emment. history, science. com­
munic at ing wi th plant s a nd
animals, child development . the
occult , and so on. Order HI. $5
from Rad io Bookshop.

iss ues . The special 73 subscriber
rate is $75 instead of $%. Warn­
ing, some of the articles arc tech­
nical, some are on ex pe rimental
systems . O rder C F-sub from
Rad io Bookshop. Motorola and
Bechtel are already jumping in
on this new technology, yet the
leading American researcher in
the fie ld had his lab in his ga­
rage and had less than $5,000 in­
vested. He 's now work ing for
C lean Energy Technology Inc.
(CETI).

Radio Bookshop
""""e 1Il.~17"'7J7J or 6Ol ·91.l.omS. FAX tI(l).91.l·11613. or 1ft ".do. form 0fI pa", U tor
""lenni ' nfoml3OOf1

NASA Mooned America hy
Rene. The proposition that the
Apollo flights were all faked and
NASA never got anyone to the
moo n is patently ridiculous. I'm
sti ll wait ing to hear from anyone
who has read this book and still
beli e ve s the mo on la nd in gs
weren't the biggest hoax in his­
tory. Rene has done his home­
work thoroughly and cites 30
d arned good reason s why he
thinks we ' ve a ll been lied to .
176p, 81/

1
x II. O rder NA $25

from Radio Bookshop.

T he La st Skeptic of Science
by Rene . We all know the re ha ve
been a hunch of ice ages, right?
Wrongo, says Ren e! And that the
moon causes the tides. That vol ­
canoes are caused by m agma
le ak ing from the earth ' s core.
That the tran smutation of ele­
ment s is difficult . That the earth,
with it's iron core is a hi g mag­
net. Plus a bunch of other blas­
phemies, which Re ne disp roves
most convinc ingly. Heck , we all
know that two materials of dif­
ferent weight will fall at the same
speed in a vac uu m. G alileo
proved that once and for a ll .
Could Galileo have been wrong?
You betcha. Rene spi ns out one
after another o f thoroug hly ac­
ce pted scientific truths and slays
them. Boy, will you have things
to talk about after reading thi s
bab y! 179p, 8112 x II. Order SK
$25 from Radio Bookshop.

Cold Fusion. Look , yo u ig­
nored my blandishment s to ge t
in volved with repeaters. which
would have led you into gett ing
rich via ce llular telephones. Then
you ignored my picas to get in­
vol ved with personal computers.
So you' re nor a Bill Gales, Pa ul
Allen . or Sie ve Jobs. You can ' t
say I d idn ' t try. Th e next biggic
is goi ng 10 be cold fus ion. You
can gel an O verview re port o n
the subject for 52 (order CFO)
from Radio Boo kshop. Or you
can j ump in and subscribe for 12

Mixer In/Out
144 MHz IF

Mixer In/Out
144 MHz IF

2160 MHz
""do.d_

•

Amateur rad io. in addition to
prov iding my life with ad ven­
ture, has also helped me ge l
work- which can (and should)
also be an adventure. In th is case
it was Graham Cl aytor W2MYL,
one of my fellow RlTY pioneers

going to he R&D laboratories, or
teaching insrinnions? The two
haven' t mixed successfully yet .
Their goals are just too far apart.

I went to college because thai
was what an yone who could af­
ford it was supposed to do and I
d idn't know any better. I almost
totally wasted four years. That
was 50 yea rs ago, when colleges
weren ' t as bad as they arc today,
and I' m still grumbling. It's in­
teresting that few successful en­
trepreneurs (according to an l nc .
magazine survey) bothered to go
to or finish college, thus puuing
the msel ves a few years ahead of
college grads in the workplace.
Well, you can ge t more details
on my philosophy for making
mon ey in my $5 booklet on
Maki!l~ s toney, A Beginner s
Guide. Is Bill Gates a college
grad? Steve Jobs? Just to name
two bill ion aires that I happen to
know perso nally. You bet they're
nol.

RF Amplifier

~_-I 2304 MHz 1--1
==~ Fitter

Mlenna

1'1:=~:&----j2304 MHz 1--1
L: Filler

TransferRelay
shown ., Receive

Transfer Relay L.;:===
shown in Transmit ...

I=="-I

their business incubator pro­
gram. which won the prize as
the best in the country for 1995.
But I couldn' t fig ht the total
domination of the faculty's pres­
nge game. I didn' t want titles
and hanlc ribbons to wear, I
wanted results . Well. I got a few.
hut just a fraction o f what I' d
hoped for.

Then there was my adventure
with the trustees of Central New
England College. where as a con­
sultant I tried 10 help them reorgn­
nizc before it was 100 late. The
faculty fought every inch of the
way. and WOI1. The result was that
the college folded and everyone
lost.

It was a similar story at
Hawthorne College. o nly thi s
t ime it was the students who
called me as a consultant to try
and save their college. Heck. I
ca me close to buying the college
just so I could make it into a Rock
model of what a college could
be, wi th zcru tuition and no
government support. But the
entrenched fac ulty prestige
mindset. supported finn ly by
the accreditation bureaucracy,
made me back off. The college
folded.

Universities should make a
fundamental occisjon. Are they Conlin ued on page 79
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The Junk Box Power Supply
A short course 011 power supplies.

Don Crowder N5TWH
Central Texas C & E

P.O. Box 349
Kingsland T X 78639

E
very time you turn arou nd these
days, it seems you need a power
supply. The kids have dozens of

electronic toys and we adults have more
than a few of our own that use lots of ex­
pensive batteries. All these gadgets seem
to have jacks on them for external
power. but the little wall transformer
type power supplies arc expensive in
their own ri ght. Luckily, most of us have
junk boxes full of transformers. diodes.
capacitors, and transistors . The experi­
menters ' hooks and magazines are full of
power supply circuits hut most of them
are built around one or another into­
grated circuit. Granted, these arc excel­
lent circuits, hut "chips" have lots of
legs , they cost more, take more time to
assemble and test. and you never have
the r ight chip in your junk bo x anyway.

Well, here's a nice, simple, discrete
transistorized reg ulator that's usublc be­
tween 3 and 24 volts and which can be
assembled in a couple of hours or less.

Since nonc of the component speci fica­
tions or values are critical, you probabl y
a lready have the parts. There 's more
here, however, than a neat, easy (Xlwer
supply. This is a pretty good short course
on power supplies in general. and you
may even learn a trick or two.

The transistors

The whole electronics industry uses
NTE numbers for replacement transis­
tors so these numbers are shown (see
Fig. t ), but you can look up the number
of the transistor you happen to have and,
if it crosses to the NTE number, it 's us­
able (that's ca lled a back-cross). If you
don' t have a cross reference book, then
call your local parts distributor and beg.

The zener diode

The zcner value should be 2 vol ts
larger than the desired output voltage. Ze­
ner values can he increased. in increments

of .6 volts, by placing them in scncs
with ordinary diodes (like the IN4000
series) installed in opposite polarity. "o r
example, where an output of 9 volts is
desired, requiring an I I volt zencr. let 's
say thai all you can fi nd in the junk box
is a 9.1 volt zcncr. You can add three or­
d inary silicon diodes 10 get a value of
10.9 volts, which ought 10 be close
enough to serve. 11Je zeners power rat­
ing is unimportant (sec Fi~, 2).

The transformer

Even serious technicians can' t always
fi gure out which of the odd transform­
ers, in that box out in the garage, are
sui tab le for a given voltage and current
requirement, but with some common
sense and practical knowledge, you can
make a fairly close "guesstimate."

first, you need an old appliance cord
(in good shape ) with insulated clip leads
on the end opposite the plug. Before

Fig, J. Schematic diagram of the Junk Box Po wer Supp ly regulator C1rcUllrJ .
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Design and Construction

T he type o f rect ifi er d iodes used is
unimport ant as lo ng as their vo ltage
and current ra tings arc suffici ent fo r
the circui t ' s needs. If a bridge rect ifier
is used. it is n' t necessary to find a

fan cy si ng le unit molded bridge as­
sc mbly: scro unge up four sui tabl e di­
odes and build you r own. A fused
o utput lead is adv isable. with the
fu se' s am pere rating se lected to be
aro und twice the expected outp ut load .
Thi s ci rcuit is good for a max imu m
output current of around 5 a mperes . To
increase the c urre nt capabili ty to ~ a m­
peres. connect Q2 10 a good heat si nk
a nd usc two identica l transi s to rs in
paralle l for Q 3. The ou tput pass tr an­
s istor. Q3, mus t be inst alled 0 11 a heat
s ink an d have adequate ve ntila tio n. In­
stallation. and subseque nt servic ing of
Q3 can he made easier hy using a

des ired reg ulated output voltage . The
transformer ' s c urre nt rating is approxi­
mate ly 3 amps (reg ula ted at half the
raw DC valu e) an d this method is li n­
car (half the size o f a fist oug ht to be
good for around \ .5 am ps; twice that
s ize for around 6 amps ) hut it o nly ap­
plies to tran sformers with a s ing le sec­
ondary. I know thi s method sounds
s ill y. bu t a crusty old super- tec h o nce
decreed " Mess not wi th that whic h
works." ("Mess" wus /lot the word he
used .) Thus was born Dirt y John ' s
Axiom. because o f which hundred s o f
young fell as have been better off.)

" This is a pretty good short course Oil power supplies
in general, and you may even learn a trick or two."

The filtered raw DC
obtained from this
transformer, assuming
the u....c of a single di­
ode (half-wave recti­
fie r) or a br idge
rectifier, will be 1.4 14
times the measured AC
vo ltage. In the case of a
full-wave recti fier, the
filtered raw DC is re­
du ced by half. For ex­
ample. a 12.6 vo lt (AC)
transformer feed ing a
half-wave or bridge
rectifier "ill yield 12.6
x 1.41·" or about 17.8
volts DC at the filte r
capac itor wh ere a cen­

ter tapped 12.6 vo lt AC transformer
feed ing full-wave rectifiers will yield
17 .8 / 2. or about 8.9 volts DC at the
fi lter capaci tor (sec F ig. 3 ).

As a ru le , the fi lte red raw DC sho uld
be close to twice the des ired regula ted
o utput for optimum usable o utput c ur­
rent. T he 17 .9 volt raw DC in thc pre­
ced ing examp le wou ld he idea l for use
in a 9 VDC regul a tor. but usab le a t 6
VDC. wit h increased he at genera ted in
the c ircui t. or equally usable at 12
VDC w ith red uced output c urrent ca­
pabiluy. To estimate tbe curre nt capa­
hility of a g ive n transformer. get a
large assortment o f h igh-power re sis­
tors. hook an amp meter to the filte red
output. a nd d ip res istors ac ross
the c ircuit in whate ver co mbinatio n
causes the raw DC to load to the

9.1 V
ZENER

r IO.9V

IN4001
O.6V EA

Testing the transformer

Fig . 1. The value oj(l zener diode ('(III be eusilv increased by the
addition ofseverol ordinary rectifiers,

Before plugging it in. connec t the
power cord 10 the pri mary and a meier to
the secondary (se t fo r AC volts and. ini­
tia lly. a scale around ItX) volts ). Plug in
the cord. adj ust your meter scale, and
make a note o f the AC vo ltage, then
(safe ty fint) immed iately unpl ug the
cord . Your "garden variety" multimeter,
analog o r digi tal. reads R~1S voltage.

resting an unknown transformer. usc an
ohmmeter (R x I) ( 0 determine which
wires represent separate windings (by
checking conti nui ty) and note which
windings exhibit resistance over 100
ohms. The windings with higher resis­
tance can be safely treated as the pri­
mary ones. Secondary windings. in the
voltage range we arc seeking. normally
exhibit very low DC resistance (on the
order of 2 to 20 ohms). If possible. it's
best 10 avoid transformers ..... ith multiple
windings. Unused windings arc not cs­
thetically pleasing. cause confusion. and
generally make a person nervous.

•

1
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o

Fig . 3. The three po.uil>/e configurations ofrectifier circuit: Choose one bawd VII the transformers and rectifiers yOIl have avadobte .
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socket If two output pass transistors are
used. they can be effectively equalized
by installing them three or four inches
apart on the heat sink, bridging the emit­
ters with a six-inch piece of solid #16 or
# 14 bare copper wire, and making the
emitter connection. from Q2, to the ex­
act center of this solid wire (this can also
be done for the collectors but take care
to locate the wires well clear of one an­
other). Quick and easy access to the out­
put can be accomplished by using the
two-pin quick. disconnects, round in auto
parts, hardware. and big variety stores.
Remember that the insulated positive
lead goes on the supply; the uninsulated
positive lead goes on the jumper for
whatever gadget you 're powering (see
Fig. 4). This configuration prevents an
uninsulated live contact from corning in
contact with ground.

If you don't have a single large elec­
trolytic suitable for the filter capacitor
(C I) you can use several smaller values,
since capacitors in para1lel arc additive,
to build up the desired value. Resistor
RI is a bleeder resistor that serves to dis­
charge the filter capacitor when the cir-

Parts List

Q1: 2N2222A(NTE 123)
Q2 : 2N5296 (NTE 152)
Q3: 2N3055 (NTE 130)

Capacitors

C I: Electrolytic; 10,000 micro­
farads, or larger, rated for at
least twice the raw OC voltage.

C3 and C5: Electrolytic; mini ­
mum 100 to 500 microfarads ,
rated for at least twice the de­
sired regulated voltage.

C2, C4, and C6: Non-polar, ce­
ramic, Myiar™, or polyester;
.005 to .1 microfarads, rated
for at least 50 volts or better.

Zener diode

cuit is turned off and should be rated for
at least a half wall, bu t the other resistors
in the circuit can all be quarter-watt.

Fig. 4. The proper configuration of the two­
pin quid-disconnect connector.

If current demand below 500 rnA is re­
qui red , simply reduce capacitor values
by one third and use 2N2222As Ior all
three transistors.

Remember, the batteries you save will
feel like money in your pocket, not to
mention that you' ll use up some of that
stuff you've been hoarding in your junk
box for the last decade or two, and (here
you must imagine a string orches tra
playing something stirringly patriotic)
on account of those unused batteries not
going into a landfi ll. you'll be helping
promote a cleaner planet as well as a bet­
ter way of tife for America. (Truth,
justice, and the Hamerican way.) II

NEUER SRY DIE
Coottnuedfrom page 76

andtre vice presanl ofPacifw: Gas
and Electric, whogal me agreatjob.
The president of tile company's wife
needed a general manager for ber
Music Research Foundation. My
brlgrootd in both music and
as a pofessiooal psyctnhernpisl
clinched ttl: lEal.

One of my responsibilities
was to organize and run monthly
meetings which were attended
by some of the top psychiatrists,
psychoanalysts, and psycholo­
gists in the New York City area.
Al these meetings these profes­
sionals discussed the research
that had been done on the use of
music in psychotherapy.

The end result of this was that
I wrote a book which the foun­
dation proudly published. Music
and Your Moods. My first book!

Now. let's leap to 1996, wder·
staOOing ttu I have a preny good
background in both music and psy.
chialry, and a recent scientiftc report
that made a lot of sense to me.
'rco're aware IhaI ourbodes have a
ooniler of sympalhetic freq.Jencies
that are used dJring bK>feedback.
Well, iIlWDS out (swprise!) that our
bodes (mirds) also are sensitive to
rhythm>.

In experimenlS done on both
rats and people, classical music
has enhanced learning. Rats, for
instance, exposed to classical mu­
sic learned to figure 001 and re­
member mazes 43% better than a
control group. Another group, ex­
posed to rock music, came in 31
85% below the control group.
Which may help to explain the
phenomenal increase in aIlenlion
defICit disorder in children in the
last couple generations.

If you've read Chris Bird's
Secrets of the Soil, like I asked
you 10 (iI's on my list of books
you're crazy if you don't read),
you know that fanners who play
music for their crops get larger,
beuer lasting crops and have
fewer problems with pests. Clas­
sical music, thai is. When rock
'n' roll is played the plants are
stunted and the fruits and veg­
etables of much poorer quality.

Well , I'm glad to see scien­
ufic. controlled tests agree with
my intuition . For some reason
I've always liked classical music
and disliked rock. Thai'S prob­
ably what's responsible for my
anennon surplus disorder. No,
we never had any classical mu­
sic around the house when l was
young. My first exposure was

Continued on page B7
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I Built It Myself!

An easy weekend project - build a variable-voltage power supply.

L. VanProoyen K8KWD
8330 Myers l ake NE

Rockford MI 49341

"A defunct piece ofconsumer electronics
might be an excellent source."

A
llhough must of us have a
couple of 12-"'011 power sup
plies around. they usually wind

up bein g dedicated to permanent dULY.
Most of li S need a po wer source with
fairly good voltage regulation for
projects we're working on. and I fre­
quently need some odd voltage like 5 or
9 volts. So I built a supply thai provides
DC voltages be tween 3V and 16V at up
( 0 SA. and it's small and light enough to
be portable . It 's turned out to be a very
handy supply for gene ral bench use .

The LM317T is capable of handling up
10 I.S A by itself. By adding a power
transistor. the current regulating capabil­
ity of the circuit is effec tively multiplied
severalfold . In this C<I.\C, with a 2N30S5,
this regulator circuit can safely handle
up to lOA (the maximum rated collector
current for a 2N3055 Is typically 15A).
The circ uit is shown in Fi~_1.

defunct piece of consumer electronics
(e.g.. a VCR or old transistor TV) might
be an exce llent source . Obviously, the
voltage and current capabili ties of the
supp ly will depend on the transformer
you have avai lable.

I used a 10k. t u-tum pot for voltage
contro l because 1 happened to have
o ne . but any 5k to 15k pot will work.

Pots. together with dia ls s im ilar to the
o ne I used . tum up freq uent ly at Ilea
mark ets. I wa nted to lim it the variahle
ran ge o f my supp ly to he wi th in the
range o f the meter I used . a 15 V j ob.
so I added a half-watt 6.8k resistor in
paralle l wit h the pot to get the desired
adjustable range. You can experiment
wi th th is resistor 's value to tai lor the

range you want. T he me ter is a s tock
item at Mouscrr» , bUI any meter can
be made to wo rk.

The remainder o f the circuit is fairly
conventional. I used discrete rectiflcr di­
odes in a bridge c ircuit. bu t a fu ll -wave
bridge rectifier assembly, such as the
Mouser unit. co uld also be used. SO lung
as you select o ne wit h adequate current
and voltage ratings. The fil ter ci rcuit
comprises two 4,700 IlF capacitors. one
at the bridge and the othe r at the o utput.
It provides a respectively low ripple out­
pu t. If you need a supply wi th even
lower ripple. add more capacitance.

The application notes on the LM 3 17T
ad vise add ing a 0. 1 Il F bypass capac itor
'II V. •and 1.0 IlF at V (pi ns I and 2. re-In ,..,

spcctively). I used 35W VDC tan talum
capacitors for this; however. these are

04
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The maximum current a supply like
this can deliver is main ly limited by the
transformer. I used one rated for 25V at
4A continuous duty because I had it ly­
ing around. Any available transformer
with a secondary windi ng of 18 to 25
VAC at 2 or more amps will work. A
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Fig. I . The variable voltage lItility IHllrer JII/' ply !'irellit .
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T he circuit

I used an LM 3 17T three-termi nal ad­
j ustable voltage regulator 10 control a
power transistor thai regulates the output
voltage le vel. It's a simple ci rcuit, hut
quite e ffective in providing n stable out­
pu t voltage over a wide current range .



/'how A . K8KWLJ .~. variable-voltage uri/it)' po wer .~ IIJ1p l)'.

terre. as available

Rect ifier, 6A@ 50
PIV (Mouser 583­
BRB05)

4700 IJ.F @ 35 Vee
(Mouser 539­
SKR35V4700)

1 1'!'@ 35VDC
tantajum (Mouser
539-SKR50V1 .0)

0.1 1'!' @35VDC
tantacm (Radio
Shack 272-1 432)

2N3055 (Mouser
511 ·2N3055)

LM31 7T (Mouser
511 -LM311T)

T1 Power transformer,
120 VAC pri., 24
VAC@ 4Asec.
(Mouser 553-F8-24)

0-15 vee voltmeter
(Mouser 39TM601,
or equivalent)

M1

C1·2

01

1C1

Pans List

C3

C4

F1. 8 1

Operation

I' ve used this supply for a variety of
things. such as a battery charger and a
temporary power supply for a 2 meier
rig. I mainly use it as a test supply when
I' m building something new. II's handy
because I frequently need 5. 9, or 12
volts. etc.. and I simply dial it in. FZJ

grounded AC line cord. These items are
definitely 'j unk box" pans-use whatever
you have on hand. Just make sure the
lamp voltage ami switch current ratings
are correct for this circuit. The wiring is
essentially point-to-point. using a couple
of fi ve-lug tie points to mount the small
components associa ted wi th the regula­
tor circuit. I soldered connect ions di­
rectly to the regulator and transistor by
bending their pins into lugs with needle­
nosed pliers. After completing the wir­
ing. I used a couple of tic-wraps to
nea ten the job.

Construction

not essential. They provide for general
circuit stability and good transient re­
sponse charactcristics-c-truus I wanted
for my supply. The application notes
also show a nominal 2.w-ohm value for
the resistor between pins 2 and 3 of the
regulator IC, hut I' ve found a standard
220-ohm resistor works fine.

The enclosure shown in Photos A and IJ
is one marketed by Radio ShackTM. but an
adequate one can also he ordered through
Mouser (#56J·CU-30 I IA, for example).

The layout is up to you. I wanted bind­
ing posts on the front panel. hut you may
prefer them on the rear. Again. Mouser
stocks several types of binding posts.
and I' ve seen thcm at flea markets.

The regulator and power transistor
should be mounted on some kind of heat
si nk. AISl: l, if you usc a bridge recti fier as­
sembly. it may require heat-sinking too. I
used an "L" bracket, made from a piece of
scrap al uminum. visible in Pholo H. This
has provenjust fine where the average cur­
rent runs 2 to 3 amps. You might want to
use a standard heat sink if you intcnd to
run higher average currents for extended
periods. This could be mounted on the rear
panel. Heat sinks and mounting hard ware
kits. including mica insulators. etc.• are
stocked by Mouser.

I included a rear-panel fuse holder and a
front-panel pilot lamp and power switch
as accessories, and used a three-wire

Ph oto Il . Interior \'iell' of the power sUJlply•.\·holl"illg construction details .
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" You can throw a transistor or an
integrated circuit across the room all

you want, and it'll still work. "

age can punch holes through their cause the semiconductor is act ing
j unc tions, sho rt ing them out. All as a variable resistor. Digita l cir-
semiconduc tors exhibit this fai l- cu its. which tu rn o n fully sa tu-
ure mode. but CM OS and FET rated (as far as they can go). are
parts a re much more suscept ible cons idera bly more efficient. but
to it than are bipolars. Typically, even they produce the ir share o f
"overvol tage" situations occur heat. That's wh y heat s inks arc
when inductance is involved. such both impo rta nt and common, and
as with tu ned circuits leadi ng to wh y today's big microprocessors
antennas in the out put stages of often have those lill ie fans on top
radio transmitters ; tha t's w hy of them.
SW R is a problem for solid-s tate Externally generated thermal
output stages. Anothe r common stresses are rarely a problem for
culpri t is a transform er or o ther sem icond uc to rs. I suppose it's
coil in a switching power supply. possihlc for one transistor to gen-
The reuson inductanc e ca uses crate enough heat to damage an-
trouble is th at it can transfo rm other one mounted on the same
current in to voltage . The result is heat sink. but it certainly isn 't
that vol tages can be present which li ke ly. With semicond uctors ,
are actually higher than the power mo s t thermal proble ms re sult
supply voltage used to generat e fro m inte rn al heating.

82 73 Amateur Radio Today • Novembe r ' 996

Stili stressed out!

Semiconductors

Electrolytic capecnors. including
tantalums, usc a thin oxide layer to
electrically separate the two sides.
T hat layer gives them propert ies

similar 10 tho~ of se rmcorducrors.
particularly where mechanical and

electrical stresses arc concerned.
It 's pretty han! to physical ly dam­
age an electrolytic cap unless you
step on it. but a voltage significantly

higher than the part 's rating will
punch holes through the oxide and
short ou t the par t. Ple nty of
clccrrotyucs die from "overvolt­
age". But. don't menuracrurerstake
the vo ltage ra ting into account
when the circuits are designed? or
course they do, but some ci rcuits
exhibit voltage variations that ex­
cecd the caps' ratings. Also, failure

of anothcrpan can subject acapeci­
tor to voltages not anticipated by the

c ircuit designer. For example, if a
5- voll regulator shorts out an d feeds
12 volts to a circuit intended for 5
volts, some e-ven tan talum caps

may get blo .....n in a hurry. In my
ex perie nce , reg ular a lu minu m

ctccrrotyucs are qui te a bit more
tolerant uf short -term overvoltagcs
th an arc tnutalu rns; those l itt le
things short out ve ry easily. I' ve
seen plenty of shorted tantalums.
even in circuits where the voltages

rever exceeded the caps' rat ings. I
consider tantalum caps 10 he among
the least reliable parts in our prod ­
ucts. Why usc thcm?They utfer lo ts
o f capacitance in a small package,
are closer to their rated capacitance
than aluminum caps. and are stable
over t ime . I sti ll don't like the
things, simply because they short
out so often,

Internal bcenng of an electrolyt ic
capacitor indicates a problem. ex­
ccpt in very rare circumstances.
Basically. cap!' shouldn't get hoi!
When one docs, it's probably get­
ting ready to d ie. I' ve seen some

The re arc so m any k ind s o f
c a pa c i t o rs t h at it ' s ha rd 10

ctasstry t hem all a s the sa me

part s ! Th e m aj or k ind s , in ­
cl udi ng e lectrolytic, ce ra mic
an d p las tic. have diffe rent

characrcnsncs. both in operat ion
and fa ilure.

Capacitors

Mechan ical stress somet imes
frac tures power resisto rs, uspc­
c ially when they' re hot. hut res is­

to rs arc generally hard 10 brenk .
They can he easily snapped when
bent. though. as they arc rigid and
brittle , much like glass or d ay. So.
if you sit on your l iT. expect some
broken resistors , (Of course , the
PC hoard will probably he so far
gonc that it won ' t matter. )

Pulling too much power through
a resistor is the easiest, and most
common. way to des troy it. In tube
gear, resistors actua lly used to catch
on fire no w and then, but that's
pretty rare today. More likely, a re­
sistor killed by an over-power situ­
ation will show some blackening.

and it may even be cracked in half.
but it won' t be bur ned 10 a crisp.

It's importan t to remember that
resisto rs arc supposed to generate

heat that's the natural product of
Te;isting currcnt llow. Of course. it's
not the heat we wan t. it's the resis­
tance itself, because it limits cur­
rent now or reduces voltage. BUI.
we can' t escape the hea l. Thai 's
why resistors are rated in wat ts: the
heat generated i ~ directly proper­
rional ro the power (in watts ) going
through the res istor.

Re s is tors arc not act ive e tc­
mems . so they don' t cause the ir
own de mi ses. at least not ve ry
o fte n . In the vast maj o r it y o f
cases, a fa iled re s isto r means
some th ing else has gone. too,
causing a short circuit thai pulls
excessive power through the re­
sis tor. That ' s an important d ue to
remember when yo u're servic ing
a circuit and come across a burned
or opened resister (lhey virtually
never fa il shorted). Look for the
connected se miconductor a nd
check it out; e ithe r it or something
driving it will bc shorted.

Resistors

"Caps shouldn't get hot!"

When semiconductors fail ,
they can become either open or
shorted. Many open pan s end up
that way aftcr hciug momenta rily
internally sho rted; the resulting
"overcurrcnt" then ove rheats the
part a nd o pe ns the j unct ions.
That 's why you may find an open
transistor and a blown fuse a t the
same time !

the signals, and th ose voltages
may not be entirely predictable,
as in the SWR example above.

Pulling a lot of power through
semicond ucto rs doesn't d irect ly
destroy th em. but the resu lting
hea t su re ca n. Probably more
se m iconductors a re blown by
their own heat than by anything
e lse. O f course, sma ll-signa l
stages don ' t ma ke significant hem
(at least unl e ss something goes
seriously wrong ), because the cur­
rents involved are quite smal l; so,
attoday's low circuuvohages. the
result ing power in watts is very
t iny, ty pically in the milltwans.
Output stages and power supply
c ircuits. though. can make quite
a bit of heat. Why do semiconduc­
to rs ge t hot? It comes down to
re s is tance a nd efficien cy ; all
se mis have some resistance (as
does anything besides a supercon­
d uctor), so none is comple te ly
efficient. T he product o f ineffl­
cicncy is heat. Analog circuits , in
which the ac tive e lements are o f­
ten in the ir linear reg ions (some­
where between fully on and fully
off). arc the leas t e ffic ient. be-

Your Tech Answer Man

Numb« ' 2on r- ~bM:kcanl

KRBOOMASK

Mechanical stress is rarely a
factor in se miconductor failure.
You can throw a transistor or an

integrated circuit across the roo m
all you wan t, and it' ll still work.
That wasn 't a lways the case .
though. Early point-contact de­
vices and germanium parts were
mechan ica lly fragile. but that era
ended around 30 years ago.
Today 's pa rts a rc quite hardy. You
pretty much have to c rus h mod­
em semiconducto rs to kill them.

Electrical stress is another mat­
ter! While bipolar transistors wi ll
stand plenty o f abuse, ovcrvoh-

Last lime, we were examining
the effects of the three ki nds of
stress thai damage el ec tronic
gear: mechanical. electrica l and
thermal. This time . let's lake a
look at the componen ts the m­
selves and how the three stresses
affec t each one .

Michael J . Geier KB1UM
c/o 73 Magazine
70 Route 202 North
Peterborough NH 03458



Amateur Radio Via Satellites

HRMSRTS

10 meet the demands for large
spacec raft of the I990s. It is a
two-stage vehicle capable of de­
Hvenng a two-Ion sarel lue to gco­
starionary orhit.

T he fi rsl H-I! ro cke t wa s
launched in early 1994 carrying
the Orbital Re-entry Experiment
(OREXl and other smaller pay­
loads. Later that year the Eng i­
nee r in g Tesl Sa le lli te - VI
(ETS -VI) was placed in orbit hy
the seco nd II-II rocket. The third
II-I I tesl vehicle also carried mul­
tip le payloads and was launched
in March 1995. One of the pay­
loads . th e Space Flye r Unil
(SPU). operated as an o rbita l un­
man ned labo ratory for various
experiments. It was retrieved us­
ing the robot arm on the Space
Shuttle Endeavour by astronaut/
mission specialist Koichi wakata

Fuji -OSCAR-29 went to orhit
on the fourth H-ll vehicle. Th is
version of rhe H-II included two
Small Sol id Boosters (SSB) on

The rocket

Andy MacAllister WASZIB
14714 Knights Way Drive
Houston TX 77083

New Fuji in o rbit

On Saturday, Augusl 17. 1996.
Fuj i-OSCAR-29 was se nt into
orbit from the Tancgashima Space
Center in southern Japan" Our
newest Orbit ing Satelli te Ca rry­
ing Amat eur Radio was lau nched
on a Japanese H-II rocket with the
Ad vanced Earth Obse rving Sat ­
e llite / ADEOS ) hy l"OAS DA
(Japan' s Nation al De velopment
Agency). F-O-29 is performi ng
well. II has both digital and ana­
log Mod e ' '1'' transponders and
promises to be an exciting addi­
lion to the hamsat fleet

NASDA has hccn in the space
business since 1975. The latest
and largest production launch \"C­

hicle is called Ihe II-II, developedWA:\"TED: Manuat fo r
KEf'\\'OOD 2m TR-2500 liT.
I"m part icularly interested in pro­
gra mming msrrucuon s. Ab o, I
need connection instructions to
install an 55-32 S MP CTCSS
Tone Encoder Board. Will pay all
costs. Ron Zemljck: NlLDQ, N O
Ma /l de S Canyon , 8 /1 11e AIr
5970/. rei. (406) 494 -5453 .
Thanks.

\\',\ NTEl): A copy of the tube
data test chan for a ~lERCURY

~lode l 110 1 Tube Tester. I will
glad ly pay for ' he info, Thanks.
Bill A u om K4G/J/ , 209X £ 500
N . Rushville IN 46/73 .

1'iEEUED: Manual/schematic
and help for ROBOT SSTV Ca m­
era and Moni tor 70. Also, is any­
one out there using an AMIGA
Computer with the ir ham radio?
Tony Bodo lVA9YO Z , 4623 E.
251hAl·e.. LAke Station IN 46405 .

I need sc he ma tics fo r
HEATH KIT SH3fK) and SB4(K).
Also a partial manual for Model
SB313. Robert Schlegel N7Bll ,
2302 2X6 Street East , Roy WA

98580.

WA:\oI EO: Manual and sche­
matic for an RCA g-channcl . 3­
ba nd c rys ta l sca nne r. model
16S300. Please contact G lenn
Torres KB5AYO , 5X4 Cen tra l
Al'e" Rese rve LA 70()X4 .

Wc are happy to provide Ham
Help free on a space -available
basis. To make our job easter
and 10 ensure that your listing
is correct. please type or print
your request d early. double­
spaced, on a full R - II2 ~ x I I~
sheet of paper. Use upper- and
lower-case letters where appro­
priate. Also. print numberscare­
fully. A I. for example. can be
misread as the leiters J. i. J. or
even the number 7. Specifically
rrenron that your message is for
the H,IIll Help Column. P1ea'>C
remember to acknowledge re­
spouses to your requests. Thank
you for your cooperation.

Hum".,. 73 0" ),our Feed~" a lT1

HRM HELP
-lectrulytics in switching power
supplies that go! noticeably warm
in normal operation. bUI even they
fidn't get hot. Usually, a hoi cap
means it's leaking" so it's acting
like <I resistor. If you see a hot cap,
change it. unless you're sure it
should be thai way.

Externallygener.tted heal C:U1 kill
etec trotyucs. though . mo stly
through drying the electrolyte 001
of them over a period of years. I' ve
see n some whose capaci tance
slowly went down until the cap
couldn't do its job, bec ause ir was
baxjcalty an open circuit- The heal
of tubes used 10 d o that 10

electrolytics all the lime. and rbe
caps were made out of paper in
those days, making the problem
even worse, with today's scaled
aluminum parts and cool circui ts,
it sboukl n't happen, hut it still docs
now and then. The dried-out caps
I've see n have all been near heal
sinks thai got very !xl( in oonnal
operanon.hkc you miPJI find in the
output stages of RF and aud io
power amplifiers. A smart designe r

will keep the caps away from the

heat sinks.
Ce ramic caps are among the

most re liable pans in exis tence.
They can be shattered by strong
terce.but. unless you bendone, you
won't break it. And, unless some­
thing has exceeded their voltage
ratings, you' ll probably never sec
a had one. I' ve onlv seen two I• • •
think. in all the years I' ve been in
electronics! The basic design is
pretty fool proof: two plates scpa­
rated by a ceramic insulator. It
docsn't take much thickness forthe
ceramic to withstand pren y high
voltages. Still, some small ceramic
capsarerated at around only50 volts,
which isn't all thai high. I' ve never
seen a sOOrted ceramic pan. and the
rwoopcncoes Fvc lUll iraohave h,JIh

had mechanical failures where Ihe
1eaJ.-; connected to lhe plates.

As with all caps, internal heat­
ing should not occur. Some ceramic
caps used to he coated with a W,IX­
like substance which would bubble
if the cap gOI hot. ~lodern caps
don't use the stuff Exlernal heal
could damage a ceramic cap. I sup­
pose. but I haven't seen it happen.
11Je things are pretty indestructihle.

Well , I th ink we've cove red
enough for one column. so we' ll
conun uc this next time. Until then.
73 de KB IUM. m
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"The H-lllauncher with payload stands
around 150 feet, Just a bit shorter

than the Space Shuttle. "

link passba nd (435 .9 10 435.8
M HI-). Most co mmunications
can be heard near the ce nter o f
th e downlin k near 435.850
MHL Typically. CW operation
is below the cente r. while voice
is used above center. T he total
transponder power output is 1
watt . A I OO-mW C W beacon
is assoc iate d with the analog
tran sponder on 435 .795.

An add itional "Digitafker"
system has been added 10 F-O­
29 . It will allow voice me ssages
to be uploaded to the satelli te for
cont inuous repeat ing transmis­
sion on 435.9 I MHz FM when
the packe t syste m is not active .
The FM signal shoul d he easily
heard with on ly a hand- he ld
scanner o r HT.

Additional data ahout the new­
est harnsat can be easily found on
the Internet . The best source is
from the Japanese Amateur Radio
league. The URL(Univcrsal Re o.
sou rc e Loc a to r ) is : htlp :1I
www.jarl .orjp/j arlljas-2/ .An·
other good source of information
can be fou nd at the Southeast

More information

Michigan Area A~ISAT Net web
s ite : htl p :llwww/w wn et. coml
- jsmyth/index.html. Don't for­
ge t the ho me page for the Rad io
Amateur Sate llite Corporation.
II's URLis: hup:llwww.amsat .org.
~1ore information about NASDA.
the Japanese version of NASA.
c an be fou nd at: hll pJ lwwwl
nasda.go.j p/ . F-O-29 promises
10 be a lot of fun. in addition
III being a va lua ble orbi ting
resource . Em

145.900 to 146.QIX) MHz
35.900 to 435 .800 MHz

o Downlink

fA Unlink
~ink

Communicat ions

around 860 km . The apogee. or
high point . is just over 1300 km.
T he slightly ell iptical orbit can
provide users with bet te r low­
earth- o rbit OX opportunities
during apogee time s.

"Thanks to the gallium-arsenide
solar cells, F-O-29 has plenty

of power available. "

M Hz. same as the 1200 -haud
PSK tran smitter. Thc 1200-baud
and 9 600-haud speed s do no t
o perate simultaneous ly. but are
sc heduled by the ground-co ntrol
statio n.

The analog transponder is 100
kl-lz wide and Invening. A lower
sideband signal transmitted by
a ground station high in the tran­
sponde r uplink passband ( 145 .9
to 146 ~1Hl) will be heard o n
upper sideband low in the do wn-

All upli nks arc on 2 meters.
with do wnl inks on 70 em. T his
frequency combination is typi­
cally called Mode " J." in honor
o f the JA MSAT-built transpon­
der thai wen! into orbit o n
A l\ISAT-OSCA R-8 in 19 78 .
Mode "J" has become the pri ­
mary transpo nder config uration
fo r man y digita l and a nalog
amate ur- rad io satell ites.

F-O· 29 "s d ig it a l package
uses 1200 or 9600-baud AX.25
packet protocol . with four dis­
c rete 120 0 -ba ud. FS K ( f re­
que ncy- s hift ke yi ng ) upl ink
cha nne ls (14 5 .8 5 . 145 .8 7 .
145.89 and 145 .91 MHz). and
o ne PSK (pha se-sh ift key ing)
channe l for th e do wnlink o n
·H 5.9 1 ~1Itz. T he 9600-baud
FSK uplink is on l·n .87 M HL.
T he corre sponding 9 600-baud
FS K downlin k is on 4 35 .91

ABeaoon
lID Uplink

35.795 MHz l00mW CW
145.850. 145.870 , 145.890, 145.9 10 Mhz

K (FM) 1200 bps AX.25 Manchester
600 b s FSK on 145.870 MHz only
35.910 MHz 1200 bps BPSK (SSB) AX.25
sing PSK modem

~
%OO bps FSK (FM) AX.25
ing standard 9600 bps modem

'-____ " Di2'italker" PM voice

Table J . Blind plan for Fllj i-OSCAR-29

Prior to launch. the new Japa­
nese hamsat wa s called lAS·2.
After launc h it became Puj i-L
It s two predecessors were called
l A S-I A and l A S- I B before their
la unc h. and Fuji -I and Fuj i-2 af­
rer launch . The addition o f the
" O SC A R" de signation wa s
made late r. Project OSCA R in
Cali fornia buil t the first ham­
radio sate lli te over 35 years ago.
OSCAR -I transmined a simple
C W beaco n on 2 meters for a
fe w wee ks unt il re-ent ry. Fuj i­
OSCA R-29 has a co mple x array
of computer syste ms and rad io

JAS-2, FUJI-3, F-Q-29

Way ne Writes!

Radio Bookshop

WG5 SUllon........ U k In \\"rlcl \\. II t.,.
'oVa}.,.: , ......" W2NSDlI (~". Wa}'''' '' "'''''''' «(
I~" ad...rmm. '"' ttl: USS Drum SS ·~2S"n Ii...
W3<I"'''( ' in "'" I':ll.il" : in l'U \. I 'U~ , \\1la" . ;1
rn1I)- lil.t: ,.. ~ ",h",orino: ,,-hrn yoo an: Iodnl
"'J'Ib ,nq........ A...... ....., Ih< "', 10 <by ~h: "n
• .....,..,.,..., 1W:~ SSW .
WG6 t ..... W",,..i C .\d.__
% pip'>. W ·, ah~ di'u.,:.n
.......-J k ~..a L .i..anc Mn 'lU"I'....._ .~ ....one. If~ an: i;*K oW in ..... b
o ....tcu"~'. ~·I".. ...no: f:t"M ioJ.a.
fmIll 1tU. H.: .au. "'" ..111I hi< -o"tJIt. Ih<
\\(""" Sptn~ y... ·U ....." "'" , . ..1 10 de........
i'olandi in ~ 1 Jov< ~,An.,...ly ~.w
W0 7 llndr\,'al"" , Tnl.'......5~ p. WI)'""
In,,"'" k> Rn..... Lod A'I"'L andSL~.
Munich, V"'tulOL I(.-ak" ,,,>.I Pu g",: ,,>1ho.>ul 1l
'\JSlUIf n,,,.. l~' .. "n:h ... }"" n.~1o. think.
<-"""'v fur y. .. '"~ '" .\.'I.m

1\(.I-~H·7n.1 01' WJ·9~UIO:'i~. FA.
J-9~'--ll(IlJ....... ooStr rona .. paet !II ~

JRknn, inlOl'1ulioo.

The ADEOS sa tell ite is the
largest sa te lli te Japan has ever
developed, weighing approxi­
mately 3.5 tons . While the H-II
roc ket system can place two tons
in geostationary orbit. it is also

ADEOS

capable of send ing nearly four
tons to this mission 's target o r­
bit. 800-km high. and sun-syn­
chronous. After full deployment.
ADEOS. with its solar array. has
a wingspan of nea rly 100 feel.
The main body. wit h ant en nas
and se nsors extended. is nearly
35 feet long and 22 feet thick .

The main Objec t ives o f
ADEOS arc to acq uire global
environmenta l data. develop and
veri fy th e operation of t he
Ocean Color and Tcrnpcruture
Scan ne r (OCTS ) and the Ad ­
vanced Visi ble and Near-Infra­
red Radio meter (AVNIR). and to
demon strate a recently devel­
oped inter-satellite data relay
syste m. ADEOS has a design
life o f three years.

gear in it s sma ll frame . and
should last several years. Fuji­
OSCAR-20 has been in o rbit for
s ix ye a rs . a nd is st ill d oin g
a great j o b . whcn pro pe rly
ill uminatcd.

F-O-29 has 26 s ides, giving
the basic oc tagona l shape a
sphe rical look. II is about 20
inche s wide a nd weighs just
over 100 pounds. ~los t o f the
outs ide su rfaces a re covered
with high-efficiency, gall ium­
arsenide solar cells. Thanks to
these new so lar cells on the large
ex ter ior su rface area. F-O-29
has plen ty o f power available for
the commun icatio n and com­
mand systems. Po we r genera­
tion is more than 22 watts at the
beginning of life in orb it. F-O­

============:-1 20 had o nly 10 watt s av ailable .
and F-O-12 o n ly 6.5 watt s .
Enough power is uvailahle on F­
0-29 10 run all the experiments
and co mputers simultaneousl y.

Atti tude control is achieved
using a sun se nsor. geomagnetic
se nso r and magnctorquer. all un­
der compute r cont ro l. T he go al
is to spin the satell ite at 10 rpm
alo ng the vertical a xis. perpen­
d icu lar to the o rbital plane. This
will keep the 2 meter. r ing ­
sha ped turnstile anten na con­
ti nually aimed earthward. The
four 70 cm whip antennas are
located on the upper port io n of
the sate llite structure.

The fina l polar orbit fo r F-O­
29 has a perigee . or low point .
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the first stage 10 accommodate the
payload weight and a la rge fair­
ing a round the sate ll ite s. T he
liq u id -fuel roc ke ts fo r both
stages use liqu id hydrogen and
o xygen. T he f-l -Il lnunchcr with
payload stands around 150 feet,
just a h it shorte r than the Space
Shuttle wi th external fue l tank.



New QRP transceiver from
Ten-Tee

Yup! loaf s right. Ten-Tee ...vjll
be selling a l1C W 40 meier trans­
ceivcr kit Maybe by the time you
read this. Right now, most of the
details arc still kmda gray. Specific
fcerures have not been announced,
but look for full CW QSK, a Ten­
Tee tradition!

If you would like 10 send Ten­
Tee your ideas of tile perfect QRP
rig, or fixes to old problems with
current QRPteehnology. send them
to: Scott Robbins KY2P, c/o Ten­
Tee. 11 85 Dolly Parton Pkwy.
Sevierville TN 37862.

The OHR-1 00 from Oak Hills
Research

Another new rig from Oak Hills

Research is underway which will
replace the very popular Explorer
II. The new rig. called the OHR­
100. will be a single-band CW
transceiver. You can pick any band

you want, except f or 15 1I11!rers.
Dick hilSput a lot of work into this
new transceiver and has made doz­
ens of improvemems. Look for a
true sine wave sidelooe oscillator.
Also, for improved receivcr perfor­
mance, a double -tuned bandpass
filter.

By the lime this hits the news­
stands. the OfiR-I OO should be
shipping.The price is $ 159.95.The
OHR-IOO is uvailahlc from: Oak

Hills Research, 20879 r-.-1adison St..
Big Rapids MI49307.

Books and more books

There's an o ld saying that " You
can' t work ' em if you can' t hear
'em." Mostofus have no idea when
to even begin listening. But there's
help from Boo Brown I'M7M. His
hook The U nte Pi:..tot 's GUI~/e to

HF Pm/J(lgl.ll ;o" may he the ticket
between staticcrashes and HUed log
books. You C'Ul pick upone of Bob 's
hooks from: World Radio Books,
ETC, P.O. Box 189.t90, Sacra­
mento CA 958 18.

I' m gelling do...vn to the bottom
of the stack of HW-Hhandbooks.
TIley arc stitt only $11, and that in­
cludes first cia'S postage. OX is $1 4
airmail. By the way, if you' re in VE
land, the price is the same as fo r US.
S II . When these are gone, there
will he no more printed. Get your
copy from me er the address at the
top of this column. Fa

73 Amateur Radio Today • November 1996 85

Hot HW·9s

battery han k and its nominal 12.5
vo lts, the dial lamps burned OUI.
Th inking "This is no biggie," I
placed a call to the manufacturer
for replacemen t lamps. Whoa!
Replacementtamps for this rig are
$4.65 each! To make mailers even
worse. there are six lamps.

Looking thou gh th e current
Hosfell catalog , I sp ied so me
lamps that should work. At a buck
a ShOI, why not give them a try?
As it turned out , they are a per­
feet fir . I'm telling you this he­
cause these lights may be just
what you have been looking for.
They will eas ily fit between the
dial and subchassis of an HW-9.
They would be great for light ing
up the meter on your II W-8. With
a bit o f work, you could press
some in between an LCD digital
panel for backlighting. And you
just can' t N at the price! If you' re
interested. the part number is 25­
290. Oh yes! Call 1losfclt al (800)
524~646.t ; ask for one of their
catalogs .

Ri ghi after the D ayt o n
Harnv er nlon. I got calls about
IIW-9 rig s runn ing with very
hot finals . I' ve been down this
road before, hut it's worth one
more trip.

If your HW-9 see ms 10 be Pro­
duci ng more tha n 4 watts of
power, it 's \'ery likely ge ne rat­
ing more RF as well . Along with
the fund am e nt al freq ue ncy,
there 's all kinds of stuff squirt­
ing out of the transmitter. Th is
problem seems to occur more
often than not on 15 meters and
10 meters.

Perhaps the best giveaway is if
one or both of the fi nals are run­
ning hot . So hot. in f3l.1, that you' ll
leavea {Xllchofskinon the heal sink
if you touch il.

The fix is gen erally ea sy.
Most of the ti me. on e or more
stages before the final are ou t of
tune . Go back and retune the
mixers and osc illato rs. Don ',
necessarily go afte r maximu m
power. Follow the directions to
the leiter. In e ig ht out of 10
cases I' ve had on my re pa ir
be nch , retu ning the mixer/o scil ­
lator stages fixed the problem,
You may have to re place one of
the final tra nsistors if you ' re
un lucky.

The DYI keyer

volume control. There is fill separate
volume coIltml used in the 49cr.

On tIr transmit sa, tbere are ooly
(\\0 stages. a buffer and a PA. Eminer
keying is used on me huffer.1be PA
is biased forclass C operation.

This is one of my favorites! The
DYI keycr is a very simple digital
CW keyenlt makes perfect dots and
dar..hes. II is nor. repeal mIt.an iam­
bic keyer. The DYI keyer dues 1Kl(

generate a sidctonc either.
But, on the other hand, it's very,

very easy to assemble. Using only
two simple O ..IOS ICs and a hand­
ful of p..."U1S, just about anyone can
putthe kcycrtogcthcr,There's noth­
ing different here from the basic
design oflhcoriginal ven;ion. How­
ever. I did add .1 inch headers for
the input and output lines. Also on
41 .1 inch header is the speed con­
trol.This makesconoecnng the DYI
keyer into your existing rig really
easy. It also gi ves the fi nished
projecta commerciallook.The DYI
keyer is $ 15 postpaid. Get one by
sending a check or money order 10

me at the above address.

I have fill( built a 49cr. I know
many, many people have . Eve n
thoug h this is a really simple
project. at most the4ger will do half
a wall. You should be a well-sea­
soned low power freak to tackle
milliwatring on 40 meters.

The 4ger does not have a
sidctone. That will be up to you.
The 2N3866, the fi nal, gets \-ery
upset at the least amount of SWR
on the feedline. A really go od 50
ohm load will he required at all
times, unless you have 3l.'C'CSS to a
barrel of 2N3866s ({J use up.

You can get a PC board for the
4ger fro m: Jim Gates, 324 1
Eastwood Rd., Sacramento CA
958 21. The price is S5. ~take

checks out to Jim Gates, nor to
NorCai. Price includes shipping.

Low Power Operation

Odds and ends

From the repair bench

I have a 2 meter transceiver on
all the time fo r packet . Even
though the rig is running from the

The "easy" kits

Michael Bryce WB8VGE
222 5 Mayflower NW
Massillon OH 44646

Here is one for the rest of us.
Designed by Wayne Burd ick
N6KR. it's about as simple ;L~ you
c an make a transceiver and still be
able to make cootacts with if. TIle
rig is cal led the ~ger.

In a nutshell, the -tccr is a very
tiny transceiver built for operation
on .w meters. Depending on the
supply , ullage. youc.m expecno see
about 250 mW .....'ith a 9 volt b attery,
and about 5<X) mWat 12 volts.

Frequency control is by VXO.
TIle fundamental crystal frequency
is 7.(}.W. Depending on how you
assemble your unit, you can expect
to see around 7.037 to Hl42 ~1H7..

Your mileage will vary.
The .tger also sports full QSK

operation and very low current de­
mand on receive. Bestofall , there's
not a single toroid to wind!

Space restrictions do not allow
me 10 reproduce the entire circu it
description or the artwork for the
PC board.

QRP

Condensed circuit
description

The 4ger is based around a
NE602 mixer. This mixer is the
ersiredirect conversion receiver. By
using a panel-mounted capacitor
with a series inductor, the crystal
can be pulled up and down in fre­
quency about 5 kilL The KE602 is
the oscillator.

To help keep down AM detec­
tion, Wayne uses a tuned circuit
ahead of the NE602. A brute force
RF gain control is available MJ you
can ride herd nn tIr incuming signal.
This gain control is also used as the

Egad! II's November already.
There may be just enough time 10
throw one more project together
befo re the hol idays.

Since lime is rather sbon. I'll
look at several easy-to-b uild kits.
Ma ny of these kits cost under fifty
buck s. All o f them can be as­
sembled by beginners in a few
beers. Ex.pcricnm.I builders can be
usingthe kits in less than halfan hour.



Numb« 86 on fOUl" FHdl»ck CMd

A 20-Foot Sky Hook
Build it/or less than $ 1O!

Joseph M. Pleslcn WBDYF
173 Brockton Road

Steubenville OH 43952

"You can have this one lip ill less than all hour and have
change from a ten-dollar bill to buy a Clip ofcoffee:"

I
f you have a need fo r a neat linle
mast in the 2{}-f{Xlt curegory, here' s
one that is inexpensive and easy to

construc t. In fact. you can have this one
up in less than an hour and have enough
change from a ten-dollar hill to buy a
cup of coffee.

This mast is nOI a new idea of mine.
but I like it so muc h that I' d like to share
it with you. I !irst read about it in Ed
Noll's £my-Up Allfemuu , puhlishcd hy

Radio Bookshop

Phone I!OO- 2H·n7~ or 60.' ·9! .f·0058. FAX hO~·n.f·

8613. or . cc order form on P"llc 88 r,.. ,,,..knoll
lIIfotm.ilio"

GreaJARRLBooks!
ARI_ no .U RI. 1_ 1__...- .... t:a....
illDJ'\oaions ill ham r;w,lio. rlu~ aD d-.: fwUllocTlbl ,bu.
$3800
AR1(~ ARRL ( lpo.TIllillJ: Man",.1 l1l1Om111i<m 'm ho"'i
to male d'" Ml u"C or y' XIr Sl"li<," . j"dlxling illl,,.r,...,ing.
widl l~x' ''' ''OlI1pUlc'' OSCAR. UHI'· \111'. $18H )
AR.f 173 No.. \"",,'1'1' TllIkil'lt! All \ .... N.......:I T" (;"-1 ""ur
F_ Ham Hadio u.:....---A rolllpl." " srudy 'u...c f,.., II-.:
T.:dn<."1aII and !'IAA TiIl" 11 ,,,,,,,,- F'r:lo.u..-a1 .u<nll3liun
~ t-qin"Cr .......-d!. ~ TitIeIl clca1) and sinW m.l in
sman~ $19.00
AR.f73-1 ARRL Anlm"a Rook. B.,-,.j and ",".1 hij:hly
~ illf" 00 anl<'lll1:l f,,11<hme'nlah. tr:lnSmi, ,,j,.. line\..
dr:l;illn. atkl,"onsuucti"n " f ,,·ireank"",,,. $."0.00
AR0.f02 Solid Slatl' ))c,,11:" Uood 1>." . .. ",limnaIKn,. d n:ul!
de-sjl! n~ "no.! "l'pli<:mi<'n' : d,,,,,Tipl i<-"I' uf 1"<.'<.'C;\I<'fS,

tran\Ill;lkn. power " 'Il'Iies. and ll"sll..,u;pn...-nl So 15.00
AR-.l661ARRL'~ Aul.......... & T«hniq.... for I.....-' Iollld
DXinte, can toe yuur td,d 10 low.twk/~ 5..'0.00
ARJ851 11inl. and K\nl.., """ for ....'l~ up }\U" ~fur
~df.......'111 op..T:OI1UII. $10.00
ARJ I 8.~ llw SMdik t¥i1....n,"!"·s Ib r.II 1»'
~Iartin n ...ndK.:::UllC hp..lIIdt.'d andm ;".n h, "'l! ....
",""lllk'S blllh 1:»' ;uld r,.., lh.: ml<'nlal u~,' r.kho a" ..'k-ur
comn~"';ly $20.m
AR.f64.'i Sald lilc Anll~~,'lO' TIll: L'l" \! inf"r"" lu \ on
OSCAIb. 9 thro" 13 "" w<.'ll "-' the RS "lIClilll"S. 1he u-e of
digilallllO<i"'- tr:K:li o~ ;am,"IHIaI>. RUllAK. m".-n..,~,~.

m.l rn<:e~ $10.00
AR~J WfIlOthn" Slddik Handl...... h) Dr.~ T""",,
WASDQT f.>..pllllded alI<i m1loed III 1I:1h, 1OIb~" , ..~­

fa..531d1J~~. $0)).00
AR.f65~ l'OOIpanlo11 ScI."•..." f..r \\~m.."!" Salcllile
Handl".. ... ~ IW MS·DOS florpy $1000 _
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Howard Sums , a hook that should he in
Ihe library of every ham who likes 10

play witb antennas.

To construct this mast, go to your lo~

cal builders' supply store and buy two
pieces of IO-foot schedule -1-0 PVC
pipe-c-one 2 inches in diameter and one
1.5 inches in diameter. While I was buy­
ing the pipe. I picked up some 1I4-inch
by 3-inch bolts with nuts and lock wash­
crs to connect the two pieces of pipe.. I
also bought two 3·inch eyebolts 10 put al
the top of the mast.

When I got home. I laid the two pipes
end-to-end on the pat io. I slid the
smaller pipe into the larger one about a
foot . Next. I dri lled IWO 1I-1--inch holes
anum 9 inches apart and fastened the
two pieces of pipe together with the 1I-1 ~

inch holts, nUIS, and lock washers. At the
top of the mast I drilled two l/4-inch
holes in the smaller pipe and put the eye­
holts in these holes. I CUI IwO pieces of
3/32-inch black Dacron" rope abour -ru
feet long and put them th rough the eye­
holts. T hese ropes can be used to haul up
an antenna, or be used as guys, The mast
is now complete.

114' br3· bolts
spaced 9" aport

2"diameJer brJlY I 1112" dameter brJlY

C::::::=;j ; ,J 71 /'6~]
2114" eyebolts

boll sectons mou"lted lJl
SCKDlU -40 Pv'C PI'E rilif1I ongIes

Fig. 1. Construction details f or the 20·foot
sky hook.

Next. I pounded a fence post into the
ground and lifted the rna..t onto it.Tbc mast is
surprisingly lighl and ca..y to bandle-ccxccpt
in a strong wind. H owever, J majc the mis­
take of buying a lightweight fCnL"C post .
When I slipped the rnast over it and started to
pull my antenna up with the rope. the fence
post bent. I rummaged through the garage.
found a piCL'C of 1V ma..... drove il into the

ground. arxl sl ipped the masl. over it. The
bending problem we.. cured. Ncxt time. )'11
spend the extra huck and get a heavy-duty
steel post.

Now that you have found oul how simple
and inexpensive this mast is 10 construct, bcre
arc some suggestions on how )'t)IJ I..Wl usc it:

• You C'U1 usc it 10 bold up the center of an
inverted-V antenna. Usc the S::UllC type of
rna..t. only with one section of pipe, to hold
up the end...of the anrcn.....l

• Construct a vertical for 10, 12, 15, or 20
met ers hy running a wire up the length of the
rna..\. Feed it with coax at the b ouom, and
de111 'I forget the radials.

• Plant three or four (If these ma....s around
your pmpeny and usc ibcm 10 hold up a tri ­
angle t }f h lp antenna.

• Usc it to support the ends of yourslopcr.

• It makes a great Iighlwcighl mast for
Field D-dYand portable operation.

Currently. I'm using one to hold my
300 ohm fccdfinc away from my house
so it doesn 't touch the roof or gutter. As
you can sec. there are many uses for this
simple mast. I'm sure you will he able to
think of others to fi t your particular
needs and location. Build one or two and
see for yourself. Fa



way of life and probably result­
ing mediocrity?

Maybe I should reprint my rec­
ommended IOO-CD classical li­
brary list that I published in CD
Rn'kw for people who don't
know what's "good.." I'll add it to
my list of things I should do when
I have time. II

160 meters

80 meters

and after midnight to other areas.
Daylight short-skip of about 500
miles will be possible, and night­
time shan-skip to 1,500 miles or
more will be available.

Occasional OX to various ar­
eas o f the worl d should be pos­
sible between sunset and sunrise
when QRN levels p ermit o n
Good (G) days (see calendar),
and also short-skip during houn
of da rkness to 1,500 mile s or
mo re.

Following the usual summer­
ti me slump, this band o ught to
begin to come alive again during
the hours of darkness when QRN
permits.Try the days marked (G)
on the calendar for best results.
OX toward the east until mid­
night, and to other areas after­
wards until dawn. Short-skip to
1,500 miles will prevail when the
band is quiet. W IXU. II

CIRCLE 104 ON READER SERVa CARD

,
Aa.h _ d, J«7oJtCE 11K.. EXTRA 1...."1. K.,._
lIRd,·Il,""- CCU"ACT . E/lSY 0..1000 _ ......

A _d b ..,h quMtIonil

NOVEMBER 1996
SUN MON TUE WED THU FRI SAT

1 P 2 P

3 P-F 4 F 5F-G 6 G 7 G 8 G 9 G

lO G ll G 12 G 13 G 14 G 15 G 16 G-F

17F 18 F-G 19 G-F 20 F 21 F-P 22 P 23P

24 P-F 25 F 26 F-G 27 G 28 G-F 29F 30 F-G

3Q-40 meter.

20 meters

OX to Africa and L at in
America on the Good days pos­
sible, with short-skip out to about
1,000 miles or so in the U.S.

Generally Poor, except for oc­
casional transequatorial propaga­
tion with F2 openings on the best
days-mo st likely Sou th and
Central America.

Your best band for OX open­
ings around the world from dawn
to dark , and o pe ning s to the
Southern Hemisphere after dark
in evening hours. You can expect
excellent short-skip during the
daytime to 2,500 miles or so .

NEUER 5HY DIE
Conttnuedjrom page 79

10-12 meters

15--17 meters

These bands ought to be open
for OX from just before sunset to
just after sunrise. Signals from the
east should peak until midnight,

wben I was about seven and my
family had dinnerat a friend's boose
where be played his classical
recoos, It was love at fft bearing
for me. From then OIl I'd often ride
my bike the 10 miles to his hwse
just to listen to his records. The first
record I ever bought (I
still have it) was
Strauss'Tales from the
Vienna Woods and
The Blue Danube.

A re you expos­
ing your c hildren
and g randc hildren
to "goOO" music. (X"

Ietring """ Idd> """them into rock as a

15th, when the io nosphere is
expected to be quiet. With luck ,
we may see elevated solar flux
values (75-80 or so) during this
period. Do not expect miracles,
however, as we're still in the
sunspot doldrums, and probably
will re main there at least for
another three or fou r months .
I'm hoping to be able to fo re­
cast a vigorous Spring ' 97 H F
propagation season.

AlASKA " " 15
ARGENTINA 15 15 15

AUSTRAUA 15 20 " " " 15

CANAL ZONE " " " e e e 15 15 15 "ENGlAND " " 20 20 20 20

HAWAII 15 20 " " e " 40 15

INDIA " 20

.......... " "MEXICO a " 40 " 40 " 15 15 15 "PHILIPPINES " 20

P\JERTO RICO " " 40 40 40 40 15 15 15 "SOUTH AFRICA 15 15 20

U.S.S.R 20 "

GMT, 00 Il2 " .. .. 10 " " 16 " 20 sa
AlASKA 20 20

ARGENTINA 15 15 15 15 15
AUSTRAUA " 20 " 15 15
CANAL ZONE 20 " .. " " " 15 15 15 15 "ENGLAND " " " " " " "HAWAII " " " 20 " 15
'NDIA 20 ".......... " "MEXICO e e .e " " 15 15 15 15
PHILIPPINES " "PUERTO RICO " " " " " 15 15 15 15
SOUTH AFRICA 15 15 15
U.S.S.A. 20 "WEST T ., .,

" " " " 20 20

AlASKA
ARGENTINA 40 15

AUSTRALIA 15 20 " .. 40

CANAL ZONE " " 20 20 " 20 15

ENGlAND 20 "HAWAII 15 " " " 40 40 40 15

INDIA " 20

.......... " " 20 40 " 40 " "MEXICO " " " " 20 15

PHILIPPINES 15 40 "PUEATO RICO " " " " 20 20 15

SOUTH AFRICA 15 15

U.S.s.A. 20

EAST COAST ., ., 40 40 " 40 " 20 20

EASTERN UNITED STATES TO:

November is expected to be a
very qu iet month compared to
October. You may expect some
ge ophysical disturbance s
around the I sr and 2nd, and
again around the 22nd and 23rd .
The remainder o f the month will
see conditions between Fair and
Good. The best days are likely
to occur between the 6th and

J im Gray W1XU
210 Chateau Circle
Payson AZ 85541

Special tor November
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send your ads and payment to : 73 Magazine, Barter 'n' Buy. 70 At 202N.
Peterborough NH 03458 and get set for the phone calls. The deadline for
the January 1997 classified ad section is November 12, 1996.

Tum your old ham and computer gear Inlo cash now. Sure. you can wait lor a
bamtest 10 try and dump It, but you know you'll gel a far more realistic price if
you have It out where 100.000 active ham potential buyers can see it than the
few hundred local hams who come by a Ilea marllet lable. Check your enc .
garage. cellar and closet shelves and get cash for your ham and computer
gearbefore it's tooold 10 sell . You know you're not going 10use it again. so why
leave il for your widow to throw out? That stuff isn't gelling any younger!
The 73 Flea Market, Barter 'n' Buy, costs you peanuts renncsn-comes to 35
cents a word for individual (noncommercial) ads and $ \ .00 a word for eornmer­
Cial ads,Don't plan 0fI telling a long story. Use abbreviations, cram II in. But be
honest. There are plenty 01 hams who love 10 fix things, so if it doesn't worll ,

"y '"
Make your ~st , count lhe words. including your call, address and phone num­
ber. Include a check or your creon card number and expiration. If you're placing
a commercial ad, include an additIOnal phone number, separate trom your ad.
This is a monthly magazine, nol a daily newspaper. so Ilgure a couple months
before Ihe action starts; then be prepared, If you get 100 manycalls, you priced
it low, II you don'l gel many calls, 100 high.
So get busy. Blow the dust off, cnece everything out, make sure It stiHworlls
light and maybe you can help make ahamnewcomer or retired ol<H mer happy
wilh that Iig you're nol using now. Or you ffil9htgel busy 0fI your computer and
pul logelhera fiSt of smalt gearlpar1s to send to those IfIterested?

Radio Bookshop
ORDER FORM

ASTRON power supply, brand ­
new w/warra nty, R$ 20 M $99 ,
RS35M $145. RS50M $209. Call
for other models. (818) 286-0118.

BNB411

BREAK THE CODE BARRIER ;
Psychologist & Extra Class opera­
tor has developed an amazing hyp­
nosis tape thaIallows you 10 master
any code speed easily and quickly.
To order send $14.95 + $3.00 S&H
to Dr. Hal Goodman, P.O. Box 184,
Eastport ME 04631. For more info.
send SASE. BNB2031

TIRED OF IRONING? PCB ser­
vice. No $ setup. Iree scanning
available. FIRST PROTO, 4201
University Drive, #102. Durham
NC 27707. (919) 403-8243.

BNB5005

RF TRAN SISTOR S TUBES
2SC2879 , 2SC1971, 2SC1972 .
MRF24 7, MRF455 . MB8 71 9 ,
2SC1 30 7. 2SC2029, MRF454.
2SC3133. 4CX 250B. 12006.
6KG6A, ETC. WESTGATE 1-800­
213 -4563. BNB6000

HOME AUTOMATION.~e a

dealer in this last-growing field. 1­
800-838-4051 . BNB2032

WANTED: Western Electric Audio
Equipment. Amp lifiers, pre-amps,
tubes , speakers . part s, mixing
boards, etc. 1-800-251-5454.

BNB10SO

PRINTED CIRCUIT BOARDS for
ama teur rad io an d hob by
projects.hhhJIwww.c1.ais.netlfarcir
or SASE FAR CIRCUITS , 18N640
Field Ct. , Dundee IL 60118. (847)
836·9148. BNB501 3

MAHLON LOOMIS, INVENTOR
OF RADIO ; by Thomas Appleby,
(Copyright 1967). Second printing
ava ilable f rom JOHAN K . V.
SVANHOLM N3RF, SVANHOLM
RESEARCH LABORATO RI ES,
P.D .Bo x 81 , Washin gto n D C
20044. Please send $25.00 dona­
tion with $5.00 for S&H. BNB420

DSS BIBLE. New Book Includes:
Software. SChematics, Chip Pro­
grammer Plans, Reviews & More!
$49.95 VISAIMC TELECODE 1­
520-726-2833. BNB1024

HEATH COMPANY is selling pbo­
tocopies of most Heathkit manu­
als . Only authorized sou rce fo r
copyrighl manual s. Phone: (616)
925-5899 ,8-4 ET. BNB964

MO RS E CODE COMPUTER
INTERFACES $49 ,95. with CW
Filter $79-95, Free Shareware and
Ham Catalog . Dynamic Electron­
ics. Box 896, Hartselle AL 35640,
(205) 773-2758, FAX (205) 773­
7295. BNB1034

UNIQUE HANQ.CRAFTED CAll
SIGN PLAQ UES. Rustic pine
board hand painted by artist wi th
20 years experience. Send SASE
for free brochure with design de­
scriptions. Ham prl nts , P.O . Box
23 , Mark IL. 61340. BNB5002

I CAt-J n x 1l-IE BELT CLIP ou YOUR RADIO, I3Ui '(OU'U_
\-UNE TO GEi OFF 1 \-1E REPEAlER FOR A FE\IJ '"''tlt--1U1''E'3 '•

C ountry __- ----- State - Z ip - -

I y~ may ,m.~ by mail ~~_ ... ra>. A11I"'YI"JnIIS"'II ~ bo,: id I;S flD,h AIk.. 4"""'" f..- doh.....,!
~ ....".,. k1 cllante ......... IUU" ,r~~.- pn.,n ... - O'llft.-"at .......J - I
JLEM TITLE QlY PRICE TOTAL I

I
C
ISh iPPing : AU o rders add $5.00 handling ' plus I
Ithere is an additional at cost shipping charge I
ladded to all foreign orders. We ship UPS wnere I
possible , please give us street address .

I Make checks payable to "Badic Bockshop." I

IForeign Orders: Chose one o surface shipping 0 air shipping I
I(Surface delivery may take 2-3 monms.) I

I
-Note: The actual foreign shipping costs will be additional to the I
regu lar Shipping and handl ing fees.

I IIName ----- -- Phone - - - I
t'dd,ess 1
ICity I

t $ 10 m inimum for credit card orders I

Irotal Paid $ O CheckiMoney Order OAMEX L;MC C VISAI

IC a rd # Expires I

I I
ISigna tu re Date I

~~~ePhone : 603-924-0058 , 800 -274-7373 , FAX 603 -9 24 -86 13:

r l: Ra:lio BooI<sI'1q:I. Depl. 1096, 70 Route 202 N, Peterborough NH 03458 I

I 0 YES, send me 12 issues of 73 at the low rate of I
I $24 .97 (save 47% over the cover price). Canada add $7 I
I plus $1.40 GST; Foreign add $19 surface: $42 airmail. IL ~

Wanted
Ham-related photos for
possible cover pictures.
Contact Frances at 800­
274-7373 for details.

IT'S BACK! The relurn ol the HW­
8 Handbookl Second pri nting .
Modifications for the Heath QRP
rigs. First class mail S11. OX add
$4 lo r a irma il shipping . Mik e
Bryce, WB8VGE, 2225 Mayflower
NW. Massillon OH 44647.

BNB404

SURPLUS electronic lest equip­
ment for sale a t deep discounts.
Write . phone ,or fax to request the
current list. Jim Stevenson, 3401
Sunny Slope Road. Bridgewater
NJ 08807. Phone: (908) 722-61 57,
Fax: (908) 722 -6391 . BNB2084

RADIOS
REPAIRED

IllHILE-U- WAIT

BRIGHTEN UP YOUR SHACK!
Eleven page Compendium filled
with ideas, tips. and instructions
fo r building Illuminated Maps .
Send $5.00 (TX res. add $0.41
tax) to Pineapple Paradise Radio
Co., P.O. Box 370692. EI Paso TX
79937-0692. BNB005
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We al GAP realIze there isn "! a oetecr antenna. No sm­
gUlclf antenna w ill scream OX on BOand be the best for
Jocarnets on [ Il. If anyone tells you there is, beware! The
perfect antenna does not exist but the righ t one for you
may. If you want scrnettuoq to bust the pile on the low
caners. then consider the Voyager, Just star ting out in
twn rad io and need a great qenerarcoverage antenna.
the Challenger is easy to assemble ancl for nme effort Will
yield superior performance, espe-
cially on OX. M<lybe you know-
ingJy or unknowingly moved Into
one of those ' restricted areas'
w here the Eagles limited visibility,
but un limited Clbihty is desired.

This chart helps you select the right GAPentenna. W hen comparing GAPs, band'width
ISnot a concern, With few except ions. a GAP yields coonooous coverage under 2:1 for rre
ENTIRE BAN D.

All antennas uti lize a GAP elevated asymrnemc feed . A major oereru is the virtu.'l l ellmi­
natron of the earth loss, so more RF racnares in to the air Instead of the ground. This feed
is why a GAP requires NO RADIALS, Just as etevarmq il GAP offers no significant improve­
ment to its performance, adding radlCds wont either. makIng set up a breeze,

A GAP antenna has no traps, coils or transformers. This is importan t. The greatE'St
sources of failure In multiband emeroas are these devices. Perhaps you heard someone
diSCUSS a trap that had melted. ercec or became fui! o f water. improvements to these inner­
enr problems are the focus of the antenna manufacturer, while the basic deSign of the
antenna remaIns unchanged. GAP Improved the trap by elim inat ing ItI Removing these
devices means they don't have to be tuned and, more Importentty won't be ocruneo by
the first ice or rain , The absence of these devices improves antenna reliilbrllty, stability and
Increases bandwidth.

Another major advantage to a GAP antenna is Its NO tune feature. Sm.ws are simply
inserted into preonned holes with ii supplied nutdnver.

The secret is ou t and people in the know say:
Co-"The GAPconsIstently outperformed base-fed eotcroas...and w as qtneter;"
73- "This is a real OX antenoa much quieter than other verticals."
RF- "To say tres antenna is effective w ou ld be a real cnccrstatemem Switching back anc
forth on 40m between another multlb<lnd HF vertcet and the GAP, there was no con can­
son. Signals were always stronger on the GAP. somcumes by Sunits. not j ust DBs,'
Worldr<ld io - "These g uys have solved the probl em assocarec with vemcats. That is, an
awtul lot of RF ISw anowmq around and dropping in to the out instead of gOing outward
bound. A halfw ave vertical does need radials if it is end fed fat the bottorn]. But the same
halt-wave verncar does not las much. hilfdly at all) if is fed in the cen ter."
IEEE- 'N ear field and pow er c ensrry analyses shovY enomer advan tage of th is antenna
[asymmetnc VCftrcal d lpoleJ: it decreases the power densty close to the ground. and so
avoids pow er dlssipdllOn in the soil below it. The inpul nrpcdance is very stilble and
almost independent of ground conductivity. This antcnoa Ciln operate with high radiation
efficiency in the MF AfIII standard broadcast band, Without the classical buried ground
pldne. so as to yield easier installa tion ilnd maintenance."

This all purpose antenna is
designed to operate 10m­
BOrn. WARC caners included
It Sits on a I -J/ 4· pipe and
can be mou nted close to the
ground or up on a roof, Its
bandwidth and no tune fea­
ture make It an Ideal antenna
for the limited space environ­
ment as well as a terrific addi·
non to the antenna farm.

,

BANDSOF OPERATION
HT WT MOUNT COUNTER- 1 COST

2m 16m 10m 12m 15m 17m 20m 30m 40m 80m 160m POISE

Challenge, DX I • I • • • • • • • 3 1.5' 21 Ibs
Drop In 3 Wires

$259
Ground Mount 0 25'

. 1. 1. 1. 1. 1 I . I I 1 21 .5' 1 19 1bs I 1-1 / 4" pipe 80" Rigid $269

. '. 1. 1. 1. '. 1. 1. 1 I 25' I 2SIbs I 1-1/ 4" pipe 80· Rigid $289

. , I • I • , • , 45' I 39 Ibs IHinged Base I 3 WIres I $399
057'



"

A full range of cellular
antennas is available: hole
mount, magnetic mount,
on-glass and base station.

SIfA

SKA /4

SKA 901 C

- -

MICROCELL MAG

SGM900

46049 VOLTA MANTOVANA .MN . ITALY. TeL (391376/801515 . Fax 139)376/801254
NORTH AMERICA OFFICE: TORONTO· CANADA -TEL 15191650 9277 . Fox [5191 650 1779
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