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ICOMdealer, contal11COMTechnical Support
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75540,5l 5 (Internet 755405 25 @

compuserve.com) or CALlICOM'S
BROCHURE NOTLlNE:
(206) 450-6088

PRICE PERFORMANCE - b 'en wi th its high
quality construction, great features and
exceptional performance, the IC·2IMklll is one of

the most economical 2 meter H'I mobiles around.
You'll get real value for your money, Come check it
out today. For more mlormancnabout the
lmermod-flghung 1C-2000H, \lsit your local

power, such as when working a close station, you
may choose a 5 or 10 wan output power semng.

' ONE-PIECE' CONSTRUCTlON - ICOll gave the
lC-200011 a rugged "one-piece" die cast

aluminum frame and our largest heat sink ever;
xow you' ll get dependable, stable transmissions in
extreme environments. Plus, any heaw duty cycle
operation is no problem.

SOWATT OUTPUT - Work distant repeaters with
the 1C-2000H. The full ;0 watts of output power
gin'S you enough muscle to work mos
applications. And when )-OU don't need as much

ALPHANUMERIC OISPLAY - W;th the trcznOOll
you can program a 6character name for each
memory channel. Wi th the name tlisplayal lns ead

of thefrequency you'll
haw instanllD of

memory channels,

less confusion and mistakes, and a logi<:al and
conveuemmemory management system.

SUPER IOR WIOE BAND RECEIVER
CHAUrnRISTICS - 'CO" , 1C-200011 has been
specificallydesigned 10 deal v.ith thisgIU\\ing
problem.Atrackingnming !>1'S1em and high
quahry Rf band pas," filters an' employed 10
improve image rejection and intennodulation
cnaracterisucs. Sow jou CUI pursue your hobby
in areas pmiouslynot possible due 10

interference. Plus, you're less Ukely than ever 10

miss an Important call!

COM'SNEWJ(-2000H
I!AOS THEWAY TO ClIAR, CRIll' REaPTlON! 
Mobile radios (of all manulacmrers) hace
fl'Cently experienced increasing problems from
cross modulation jnrerference. This has been
caused bythe lncreastngquan(i~' ofRF devices
(Le.- mobile radios, paging sys tems, cell phones,
cordless phones, etc...). Commonly known as
"tntermod'', thls interference can make a mobile
radio unuseable at certain frequencies, depending
on local area condi tions.
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aMFJ H FN H F S
-1;111 ... Read your antenna SWRfrom 1.8 to 170 MHz . . . built-in 10 digit LCD

frequency counter. . . RF Resistance Meter" . . . smooth vernier tuning . . .
MFJ·2S9 handheld

MFJ·259 Unlveral SWR Analyze"'" counter and smooth vernier tu ni ng.
f239" lets you read your antenna You get/our instruments in one . ..

1~' it frequency counter . .. RF
SWR from 1.8 to 170 MHz quickly and si generator. • . SWR Analyzer?'. . _
easily without any other equipment! R Resistance Meter"

MFJ's exclusive RF Resistance Measure antenna resonant
Meter'" lets you measure RF resistance frequencies and 2:I SWR bandwidths.
up to 500 ohms at minimum SWR. Adjust mobile antennao;,.antenna tuners

Has built-in 10 digit LCD frequency and matching networks 10 seconds.
MFJ-949E 300 W Tuner MF....1278B Multi-Mode Data Controller

.,. . MFY.i~~~~. your M'2F~B • <:) .. ''='.-:''''''= ' ._ .
• uansccIVer and 77'- - __ • • • • • •

computer to transmit and receive digital communications! You'll
discover a whole new world of ham radio and communicate in ways
you never knew existed on our ham bands.

The world class MFJ·1278B Mulli-Mode and MultiCom'"
software is packed with features no other multi-mode gives you.

You get 10 digital modes . • _Packet. AMlUR. PACTOR (at no
extra cost), RTfY, ASCII, Navtex. Color SSTV. 16 Gray Level FAX,
CW and Memory Keyer plus an enchanced 32K Mailbox.

You'll have fun joioing worldwide packet networks and exchanging
color SSlV pictures with your buddies around the world. You'll marvel
at full color FAX news photos as they come to life on your screen.
You'll see weather changes on highy detailed weather maps in all 16
gray levels. You'll eavesdrop on late breaking news as it happens on
RTfY. You'll enjoy error free HF QSOs on PACTOR and AMTOR and
receiving packet mail in an enchanced 32K mailbox . Want to copy
some CW? Just watch your screen.

MFJ · I289, $59.95, MultiCom'" software and cables.

~FJ-949E - World'" most popular
'139" antenna tuner covers 1.8-30

MHz. has lighted peaJd
werage Cross- Needle SWRI
wattmeter, 4:I balun for balanced lines
mdfull size 300 watt dummy load.

Versatile 8 position antenna switch
ers you pre-tune MFJ·949E into
lummy load to minimize QRM.

Custom inductor switch was
arefully engineered to withstand
xtreme voltages and currents.

Cabinet is chemically etched to
"FJ's bond tough baked-on paint.

VHF/HF Packet 'lNCs

!

MFJ's world lamous 3 KWVena Tuner V
H ere 's why the MFJ· MFJ-9119C •

989C is the finest 3 KW '349" I
antenna tuner money can buy ...

Two massive 250 pf I
transmitting variable capacitors can .
handle amps of RF current and I I

6000 RF volts. Logging scales. ~ - --- . - :;
Precision ball bearing roller inductor, three digit turns counter and

spinner knob give you exact inductance control for minimum SWR.
Lighted peaJdaverage Cross-Needle SWRlWattmeter has 20012000

watt ranges. Super heavy duty current balun has two giant 2
l
h inch I~. , .~f."'.. ~C!~a.l~g I

powder iron toroid cores wound with Tefla,.e wire. . OH ,! !!!.. WiL ...~ .~ ,

Six position ceramic antenna switch has extra large contacts. A lp Nearest Dealer/Orders: 800.647.1800
stand. dummy load, one year unconditional guarantee, aluminum cab- Technicaillelp : 800.647.TECH (8324)
inet, tough baked-on paint. locking compound on nuts/bolts, handles 01Jfa! KlU;oJUliti6Ml luaranlet 030 day IIIOIIfY bact
3 KW PEP, 101/ax41/u.15 in. Meter lam needs 12 volts. Add 113 s1h. panmc (ku lJh)oo CJJlIen from MFJ 0 Fm ataJoc

MFJ No Matter Whar Guarantee MFJ MFJ E!'ITERPRlSES,INC.
, .. M "'h ,~ diti I Box 494, Miss. State, MS 39762MFJ s famous one year tvo auer H, a uncon Itlona (60I) 323·S869;84:.30 CST, Moo-Fri.

guarantee means we will repair or replace (at our option) your FAX: (fP l )323-6SS.I; Add S6~

MFJ product sold in this ad no matter what for a full year. f!!.!--' i mak~:2:,'~lf!l:,ff2,~2e

. ' ....-
~~~_.J. • •

Switch between your TNC or
icrophone by pushing a button!
Just plug pre-wired cables into

e r rig's mic connector and TNC.
Plug-in jumpers let you use nearly

y rig with 8 pin mic connector.
FJ·12728/MFJfTAPR TNC2 clones;
FJ.I272BXJPK·232:
FJ·I272BYVIKAM VHFIKPC3;
FJ.I272BYll/KAM HF Port:
FJ- I272RZlPK-88, $39.95 each.
r 8 pin RJ45 modular phone jack re
ICe B with M in model number above.
regenerative RCVR IC1t
;J-8100K _

V -kit 'C'
·J-8100W .~ .-

'9""'jrt"d Build this regenera-
! shortwave receiver kit and listen to
nt wave signals from allover the
rid with just a 10 foot wire antenna.
Has RF stage. vernier reduction
ve, smooth regeneration. five bands.

FJ-127OC ~ _ ._. _
110" . .~ - . .

MFJ·127OC superTAPR TNC
lone has a world wide reputation as
i e most reliable packet TNC in the
-orld -: many work 24 hours a day for
ears without a single failure!

FuU, TAPR TNC·2 compatible.
HF and HFoperation,free AC power
lpply, new enchanced mailbox
rpandable to 512K with auto/reverse
ail forwarding, WeFAX mode lets
>U print weather maps, optional
ug-in 24(X}1'96()() baud modems.
ISS interface, no w GPS compatible.

MFJ INC/Mle Switch
~J- 1 272B

19"



New Pico-J's for 1995
PJ Packet S22-Maximum efficienc)'

on 2m pocket frequencies.
PJ 220 SI 9.95-Go everywhere gain

for the "private" bond.
Pilot' s Pico-J $39-Aviation band

range boosterfor pilots on the go.

No Antennas Allowed?
Who will see Pico-T hanging

in )"our closet or on the balcony?
But your signal will be heard.
Ptco-L's half wave radiator is
sleek and unobtrusive. his thin
flexible f eedline is barely
roticeobte. When his work is
done Ptco-J rolls up and slides
into his pouch like the Genie
slipping back into the bottle.

Carry Ptco-J on hikes or rrips
as you would carry a pair of
glasses. Keep him in your
emergency jumpkit. When you
need gain and low angle omni
directional coverage pull out
Pico-J and befull quieting when
it counts.

PASS THIS TEST!

WIN $5
Clip this ad and circle the
TigerTaj)T}of. Send i t with
your order to get $5 off
any purchase.

If your eyes are sharp you can spot
the TlgerTail '" in the photo above. It's
not attached to something that bites; in
stead it puts extra growt into the signal
from the HT it's attached to.

TlgerTall.... improves SWR, lowers
radiation angle, and extends range.
You can use low power and save your
battery pack, but still have a big signal.

Better than an amplifier, It improves
reception too. TlgerTall.... does all this
by simply slipping under your flex an
tenna and just hanging down- without
sticking up or out or gett ing in the way.

Can You Find
theTiger'sTail?

J-Pole in your Pocket?
Tough dual-band antenna for the travelin' man or the condo dweller.
Hang-anywhere style and extra range can save life in an emergency.
James H. Gray WIXU

During my years of traveling around the Antennas West and cal led the "Pico-J." II
eastern United States on business or vacation, I meets all the requirements set forth in the
often wished 1had a small , inexpensive and first sentence. Pice means "small," as in
easy-to-use antenna to match my little hand- "picofarad," and "J" stands for "f-pcle,'
held 2 meter radio . Occasionally I had an HF the well-known low-angle, omnidirec-
rig in the car, but more often it was the little 2 tional vertically polarized antenna-just
meter radio which was useful and fun. On long whet's needed for 2 meters.
road lrips it alleviated boredom. kept me awake Antennas West ' s Pico-J offers some
and almost always assisted me to find a motet. features not fou nd in the usual f-pole. For
restaurant, or other ham's QTH. On such trips example, the feedpoint is already found
the mobile antenna was fine untill needed and matched for you, and the antenna is
more range from the motel. small and light- so much so that it can be

When I traveled by plane, the rig was the rolled up and slipped into a small eye-
handheld with no amplifier. II ~--- -_:---, glasses case. It looks like
had only a small telescoping a sleek black ribbon 55
whip that I could extend to about inches long. A six-foot
19 inches. If I happened to be small-diameter coax
close enough to a repeater in a feedline comes off the
large city, that was fine and I bonom. Its gold-pin
managed to "work" the locals in BNe attaches directly to
spite of low power and a minimal your radio.
antenna. A small loop at the

But there were occasions top may be slipped over
when there was no local repeater, a curtain rod or a nail or
or when I was inside a steel-and-concrete build- any other suitable projection. But, if by
ing. At such times I wasn' t able to make any chance you don't happen to find a suitable
contacts at all and had to resort to dull tedious support, Antennas West thoughtfully provides a
television programs before going to bed. small suction cup with an embedded hook that

If you face similar problems when traveling can be slapped up on a window or any smooth
light and by air, you know how it feels to be surface, and presrot-c-you're on the air!
alone among the many. Pico-J is completely weather-sealed and

The Pico Solution could be hung outdoors if you wish. Otherwise,
Today, the travelin' man has a ready solu- you can hang it in a closet or a doorway; in fact,

ticn to the problem: a neat antenna produced by anywhere that is convenient and where your sig-
nal won't be blocked. The extra reach providedr------ -----------, by this beauty could save life in an emergency,
and is always useful when just plain chatting
with the locals.

Your Pico-J stretches range, improves re
ception, reaches far-away repeaters, and saves
your battery pack.

The measured VWSR is Jess than 2:1be
tween 142 and 150 MHz-ideal for CAP,
MARS, and other services near the 2 meter
band-and is a very beautiful I:] at 146 MHz.
Not bad, eh?

Best of all, considering the benefits. is the
price: $19.95 for the 2 meter model, $26 for the
2m17Ocm dual bander, both complete with the
soft vinyl case to store your Pice-I when it's not
in use.

On a recent trip I tucked Ptco-J into my
briefcase, right next to the handheld. No. I
didn't even use the "duckie" or the telescoping
whip because I had all I needed in this one neat
antenna. Maybe you' ll find the same.



FEBRUARY 1996
ISSUE . 4 2 5

Welcome Newcomers
Communications

Simplified Part 2
Making Your Club More Exciting
How me BAR4 broke out01its TlJI.

W2NSDf1 65
K2QAW 66

NB2F B3

~""l~"-.. '
.-.~ ,,"",. .• <J~ ,_.
..;~ . '~ . ,---

40 The Icom 706 All-Band Transceiver· AD5X
R<Mewed by a vet)' happy user.

46 The Alinco DR-61OT · WB6NOA
A tOl4J new riJaJ.f:Jand remole--heki mobilctbase transceiver:

50 How About a 2WNOm Transceiver Kit · AC4HF
BI.~1da '1ifs.in-your pocket" 407l ORP rmnsceiVer

FEATURES DEPARTMENTS
10 Slltellites, Weather Itnagel'y, and Sunrayee "'95 · K8WP1 73 Ad Index

There s an Indiana .Jones in eacf1 of us. KB1UM 78 AskKaboom
86 Barter 'n' Buy

18 Souping Up a Surplus field Strength Moter - AD5X K41PV 56 Carr's Comer
Incroase the sensitivity ofyour ME-6tIGRe oold strengrtJ meter. S Feedback

es Ham Help
20 Microweving on Monument Peak · WB6lGP WA5ZlB 54 Hamsats

The stay bchin:J OUT rover photo. WB2MGP 53 Hams With Class
N29E 56 Ham to Ham

21 A Moblle Po"er Panel· N2YMW KOOV 79 Homing In
Protec1 )OK vehide and )l'J(' rig. • .......

W2NSl>'l 4 Never Say Die
22 Do You Remember? • W5UOJ n --W1 XU as _ion
24 Basic Packet Modem - N3PRT W88VGS 65 CAP

S """32 UHFNHF Home-Brew Measwing Ga\JelS_ W5IOJ • 0Sl. COlltest
Aa:uate. easy. saf1Slyng{ WA3'-" 62 RTTYLoop

87 Special Events
J6 Every Ham's AY9lagelPeak Reading RF Watblle" . - KB4ZGC 48,61,63,65 Urcie Wayne's Bool<.shetf

The ant}' 0fl8yaireverneed 86. 87 &88

REVIEWS 8& as u......

38 A Hot. Selective 2m Receiver You Can Have fun Building· WB9RRT
RADIO FUN SECllONTake a look a/ the HamlrorliI:s R· IOO, a (}'9fi' jfIJe receiver" kif.

Amateur
Radio Today

TABLE OF CONTENTS

eedbac ; ny cncun works better Wit eeceece. so please ta e t e l ime to report on how muc you I e.
hate, o r don't care one way or the olher abou t the art icles and co lumns in Ihis issue . G ~ grea t!, 0 '" okay, and
U '" ugh. The G's and O's will be continued. Enough U's and us Silent Keysvtne. He y, this Is your
communications me dium, so ccn'r just sit there sc ratching your...er ...head . FYI: Feedback "number' is
usuall the a e number on which the arucie or column start s.

On the cover; Kerry N61ZW microwaving near Ml. Laguna CA 10 Mt. Union AZ. See story on page 20.

Circulat ion
Linda Coughlan
Helen Senechal

Co ntributi ng Culprits
Bill Brown WBe ELK

Mike Bryco W68VGE
Joseph E. Carr K41PV
Michael Geier KB lUM

Jim Gray W1XUn
Chuck Houghton WB6lGP
Or Marc Leavey WA3AJR

Andy MacAllisTer WASZIB
Dave Miller NZ9E
Joe Moell KOQV
Carole Perry WB2MGP

Jenrey Sloman N l EWO

THETEAM

Advert is ing Sa les

Frances Hyvarinen
Roger Srmth

603·924-0058
800-274-7373
Fa . : 603-924.a6 13

Associate PubHsher
F r. MariOn

Data Entry & Other Sluff
Christine Aube!1
Norman Marion

El Supremo
Wayne Green W2NSD/ l

Nitty Grlny Stuff
Bill Fosher

P ricilla Gauvin
Joyce Sawtelle

Business Office
Ed~OfiaI · Advcl1lSing • CircUation •
Feedback · Product Reviews

73 Amateur Radio Tooay Maga zine

70 Route 202N
Pelert>orough NH 03458-1107
603-924-0058
Fait: 603-924-86 13

Technica l Ed itor
Richard Lubash N1VXW

• •• . I
• • •

73 Amafeur Radio Today (ISSN 1052·2 522) is published monthly by 73 Magazine, 70 N202, Pelerbo rough
NH 03458, 1107. The enti re contents 0 1995 by 73 Mag azine. No part 01 this puoucenon may be reprod uced
wilhoul written perm ission of the publisher, which is not a li that d ifficult to gel . The subsc ription ra te is: one
year $24 97 , two years 544.97; Ca nad a: one yea r $3 4 21, two years $57.75 , inClud ing postage and 7% GS T.
Fo re ign poslage : $19 su rfac e, $42 airmail ad di t iona l per ye ar, payable in US tunes on a US ba nk . Second
clas s postaqe is paid at Peterborough, NH, and at ad ditional ma i li ng offices. Can adian sec ond class ma il
regist rat ion .1 7810 1. Canad ia n GST registrat ion ' 1253933 14. Microfilm ed ition: Unive rsity Microf ilm , Ann
Arbor MI 48 106. POSTMASTER : Send addre ss changes to 73 Amale!r Rad iO Today, 70 N202 , Peterbo rough
NH 03458 ·110 7.

Co ntract : The me re st glance at this co nsti tutes a binding legal co ntrac t bet ween you and Wayne Green , the
oubneb er . wherein you guarantee to make a l ist of at lea st ten inte re sting th ings you can tatk about on the air
and post that fis t nex t to your microphone 10 help prevent you I rom being a mo nu me ntal bore . You turther
ag ree not 10 mention rne ma ke or model of your r ig or antenna . If you should fa it on the above, your
punishment will be the reading 01 at lea st five page s of Sect ion News in the advertising ca talog section of a
1994 issue of C ST.

Printed in t he USA by
Quad GraphiCS

ManuscriplS: Conlr'b.lIilr6 lor
possble plbkatlM are JTUSl
....eloome. Wel do the best we can to
retlm anyttiog you relJIeSt, bul we
assume no rosponsbiIity lor loss or
damage. Payment for submitted
articles wi. be made upon publication.
Please subml boIh a dtsk aoo a hard
copy ot your artde (IBM or Mac
formalS), carotully checked drawings
are schematics, are the clearest, best
focussed aro liglted pholos you can
manage. "How to write for 73
guidelines are availaOle on req.Jesl.
US crtizens musr flckJde their Social
Security r'llrTCer with submitled
~ so we canSlbnil ~ toyou_.....

Reprints: 53 per artiCle

Back issues: $5 each

73 Amateur Radio Today · February 1996 3



Wayne Green W2NSOIl

NEUER SRY 0 IE

The stundurd mod e l for the atom
ami clasvical ph) sil"s doe ,n' l explain
what' s happening. This is one reason
rnc scientific evta hlishrn cnt pooh
poohed the p&F claims, humiliating
thcm. So .... hen a di s i, illll of TO\'OIa
carne a lun g and offered 10 huild
the m lhe laboratory of the ir dreams
any-where in Ihe world, they ended
up on the French Rivicra. And
Toyota ende d up wilh a good chance
at having Ihe first car needing no
fuel. We'll see , I'&F arc now being
very sccrcuvc abou t their progress,
Thai could be hccnu ,... they aren't
making much progrcss, or beca use
rh...yare.

I've run a series of articles ill
Cold 1;15;011 "y some top scientists
Oil \\ ha l the) think is going on. ~1y

own theory is thai lhe excess heal is
Ihc result of a transmutation of elc
mems in the palladium metal's lal 
nee Yep, alchem y. This would eJI.

plain why lhere·, "lIne hel ium being
ge nerated. hUl nlll eOl lUgh 10 e.~plain

Ihe amount of e\Cess heal. 1bc uni
\ ersllies of !l linni, and Missouri arc
checl ing Ih... l'alte!'Son cell , 10 S\'C if
lhere arc any olher transmulatiun
produel s, I prcdicllhey' II finll beryl
liu m. which wi ll he a product of hy.
Ilrogell anll hlhium, lind some ,jlver
resulting from lhe Iransmula lion of
pallad ium anll hydrogen. These re
act ions would ea, ily al;S"llUlll for lhe
e xcess heal hoeing ge nerated, a, well
as Ihe laCK o f radio....c tive product>.
This is 1."011I fus iun. woding from
lhe lower end of Ihe periodic table,
IltlI cold fission. wOf1;:ing from the
top down .

1bc reaction is lepi grad ual since
il is happening in Ihe 1II0::Iai [allice. A
fast reactilln '::Iluld he e\plosi ~e , and
we ' ~e scell sn mc signs Ill' Ihal plllell·
tia[, with some lab ex pe riments
" lowi ng up, One I.. illcd J scienlist
who wa .. in Ihe wnlng place J I ltle
wrong lime .

T he Helll Soun;e?

Inertia and Gr8\it)'

What is ma tler? Wdl. i(~ cn...r~ )

of SUlik.' son . We reall )' don' t know
.... hat IlIJl(er is l) ell, hUI Ille qualil)',
.... e lllll.... it '" h\'n .... e "'-'1.' II.

1b<.' co td fusion reac lion ha,
l"a llell inlO qu eslion lhe so-f;all\-d
standard mtlf, lclllf Ihe atom. A Inlof
~eri t ie,.. are I>c ing .:a ltcll into ques
lion lhes... days, despite Ihe ear-p[ug s

COll lilltlf!U un pagt ' 74

alerted so Iht.' )' could gel ill 011 the
gruulld noor of Ihi" one, with Ihe
full information on the PPC in ivsue
10, back ill ~Ian:h 1 99~ .

Of course u-, guing 10 lie yean;
before we no longer need pow er
lines . are running around with cold
fusion powered wrisl communica
tors, and so on .

vestors 10 find the ground floor
scieruist v hI support.

The field .... .1> alive and ..ell dur
ing 1'}9~ , wuf intcmancnal confer
ences being held in Boston (r.-1IT1.
Monaco (1CCF-~ ,. Bombay. Tokyo.
Mo fise ( llal y l, and Sochi (Russ ia I,

The leading light in (he US is Dr.
Jim Patterson of Sarasota. an invcn
lor who gOI putcms on his innovative
cold fusio n cell. lie made
microsphcrcs of plastic and coal\-..I
them only microns thic k with pa lla .
dium. The resu ll w3S that his cell,
were 3hle 10 start ge nerating e~l"e"

hea l in mi nules instead o f da) s 10
weeks, a, required hoy the usc of
Mllid pa lladium. He demonst rated
his cell at Monaco. with lhe cell and
illSlTUmenlat ion oul in Ihe ope n for
e\el)une 10 l" h\ocl . His ce ll was
generalin g ahoul sh times more ... n·
ergy oul Ihan il look to lriggc r il.
And he wa, u, illg plain wal ... r in 
ste31l or Ihe much more expensive
Ileuleriuln!

S ix 111 unlhs laler, al a fu , illll ('on·
fereth:e al Ihc Ulli\c rsity of Illi nois,
his de muns lra lion cell ..... .1, lurning
out 100 times more energy' Ihan re
quin.-d 10 run il! This .... .1 , confin m.'d
by the , ci...nlisb from 35 s'oumri\'l>
allenJin~ the conference.

T.....o month, laiC!, in lkcemhcr
1995, the Patlersu n Pat..nlell Cell
(PPCI .... a ' de,non<;lraled .11 lhe
Po.......r Gen cunference in Anaheim.
whl:re the tur hrass from power
comp3ni"s all around lhe world sa ....
J im·s ce ll pe rking away, .... ilh ,m...
wall of power goi ng ill antl 1,000
wa tts of h...m bei ng g,' lIcrated :lS ~ l re·
suit. Yep, "ne tlmusa nd tilHes more
Oulpullhan inp uI! lei's see Ihe l,:o ld
fusion crilic.' a llri"ute Ihal to elTon.
in measur,' mc nl. Jim ' s company is
Clean to:llergy' Tech no logy Inc .
fC ET I) . How'd ) 'OU lile to hal'e a
piece o f /lul/ aCl ion ?

'Ie" the- ulilily "igwi~s sure paid
atlention. Sc \t'ral major compa nic,
are dickering ..... i lh CETI for Ik enses
III de \el"p powt.'1' sy,It'lIls using lhe
Pallerson 1\'I;hTlol" g)". And CET I .. ,II
ge l a pi .....e of lhe aClion on allY de
\'e1oplll\' nlS of lheir basic syslem,
Earl )' in\eslors l"llUld reap hillillns
from a falrl) modest investment.
TIl... readcrs of my Culd FU,lilJll wcre

lho.'y had produced a ~ u"sl a n li a l

amuunt of excess heal for which
rbcre wai no good chc:mical or
physical explanation.

" Yep, one thousand
times more output than
input!"

Cold Fusion Updale

So Fe" Pages

There an' so man)' imcre-aing
lhin~s to .... rite ..hnul thOl ' I wish I
had ! Opages a monrh. If I could stop
myself from writing so much I' d
[nul IOlO setting up a wch page. But
the more I read and 1;lll with the ex 
pens in man y fieldv. the' more I wa nt
10 le t YIl Uknow what's gl, ing on.

Th is mo nth I' ll hring you up to
dale on the incrcdihlc devejopmcms
in cord fus ion. And my theory for
\l h) cold fusion is happening. I ' ve
gol what seems 10 1IIe: lilt.. Ii .....' ratio 
na l explanation for why' we have in
erua an.J. gra vity . Hut then ITlO'> I
people do.m', 1.nu .... lhal scientists
J " n"' know.

And I "":,"1 10 lell you a!>oul my
drh c arountl LomJun on a magnet
powered M:ootl.'r "hkh dcfies the
law of cons" n'alion ul' c lwrgy. And
ahuul ill )' lrip 10 Swn\'hen ge .

I' vc so mc advic,' un how Iu "" ild
ham duh all<.' I1,[al1l'l' , :md llIore ncws
on ....ays ....e' re slow [y poison ing uur
selves. Th is lime ils Ihose pc , ky
tluoridt's.

r \ t' llt'e l1 doi ng a "ri .' 1.. " u,iness
ill m) "oo klel of e,lilurial, wrillt'n
fur 73 lhat ha\ en 'l )el t>..'1."n puh
lished. !l ·s running .\ ~ pages of e\ en
Mnaller Iype Ih<ln lh is, "ut n[ h<lw
10 e ~pand illo I..e:t:p up "' ilh my out
pu l. Some o f lhe ma ll'rial i, ham--Qri
enl ed. llk.'fC M\' 46 o f my edilorials
in Ihe 55 bookie!. "ul it'll pro l>al>l)"
t>c up 10 60 "y Ihe time yo u read Ihis
- if Ihemail from Ihal W60HH ra
dio tall shu'" inle r-'ie'" I'll t>c
lei ling you ""OUI ever sla..k, s off!

Se veral universities tried 10 repli
,'a l\' Ilk' experiment. \-losl faited.
lri n l' ring a media stampede rid icul
ing Ponv and Fle ischmann. The U of
Utah ca nceled their fundin g and
dumped them . What "asn'l made
pubhc wa s thai many' of IhI: univcr
sines .... hich "failed" 10 cominn the
coM fusion P£oce\\ \\l're gelling
gene rous funtls for hOI fu\ ion "'
search. 1I' l"o ld fusion .... as reall y Irue,
Ih" schoo ls in\'o lw d slootl 10 lose
millions , Also hushed up were Ihe
rep,ITls from sevnal ullin ' rs ilies
confirmi ng lhe p&F r,'suhs.

TIle l'lllllrove rsy Ilrelly we ll
stupped Ihc fund ing fo r American
cold fusion rt'search, Scie misls in
mh... r \~lunlrie s, wit h Japan leading,
conl in ued 10 pun;ue Ihe idea, gelling
su"'-lanlial go,'ernmem funding for
Ihl:ir " IJr!..

In laIc 1993 I ~came con\'iocet!
lhal tl\'1\pil t' IhI: I1lt'll ia report" l"old
fusion was nOl just a fae!. but lOOKed
lile il would eWnlu311)' be able 10
supply l'ncrg)' at a fraclion of lhe
cost of fO'>sil fuds su.:h as , oal and
oiL and wil houl Ihe po llulion Ihese
>Ollr.:... , g... n... rale. With lnown Fossil
reSllur,'es dwimJhng, Ihis nt'\\' en
ergy so urce was co ming along 31 th...
righ l lime. But how wo uld lh" world
, h'\I1g... if energy coulll be g...ner~ll t'll

at a lenlh or less Ihe l"Usl of energy'
loday? Imagine cars requi ring al ·

II's "'-."I.'n qui ll' so ",e tim... s ioce milS! no fuel , Planes. Sh ips. Space
r w ", rillen ahooul .... hat's hl."I.'1I hap- ships .
pcning in Ihe c(lld fu ,ion field. II has So I allendt'd the Fourth Imcrna·
rllli heen standing "lill. tional Confereoce on Culll Fusion

for those wit h short melTl(lfics for (ICCF-41 on Mau i in o..-.:emlier
lri\ ia, Ihe cold fusion phenomt'non 19'J3, .... here I announ(·ed I would
wa, announ(·ell h) Prllfesson; Pons I>c SlaTt ing a magazin... 10 hel p re·
and Flei schmann uf Ih... Uni\ ers il) sean:h...~ communicate, 10 pro\ ille a
of Ulah in 1989, Thl' )" cl aimed Ihal forum For physic ists 10 argue over
hy pa ~,ing a sm31[ amount of ...urr...nt lh... lh...o ry of what was going un, 10
Ihro ugh a palladium s';ltholk in a help newcome r. to Ihe tklll cume up
Iilhium anll ,kUleriu11I ekclroly le 10 speed, and 10 allow pulenllal in-
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Explore The World of Quorum Wefax

• •

Wefax Explorer
Integrated Wefax I APT Receiver and Scan

Converter with Qfax software.

$695.00 c om p le te
shipping and taxes not included

The Best Price / Performance. Period!
Constructa Wefn! APTreception system from individual component receivers. scan conveners and imageprocessing software
and you' ll spend more money for fewer features, poorer performance. no automation and ajungle of wires. With the Wefax
Explorer, simply connect an antenna and a few mouse clicks later you' re receiving the highest quali ty images possible. The
Explorer is backed by a 1 year limited warranty and the extensive experience of the leading Wefax hardware manufacturer.
Quorum equipment is used by virtually all wefax suppliers in worldwide amateur. commercial and military systems.

..._~ ..-.. _._-

• Integrated Satellite visibility pre
diction with automatic capture for
up to 8 satellites simultaneously

• A utomatic time and ephemeris
stamping for navigation

• 2 7 day programmable schedulers

• A utomatic digital gain lock in
ALL modes, I'LL clocking

QFAX Features
• GOES / Mdeosal Wefax Reception

• NOAA I Mekor AnReception

• HF Nafax Reception

• Dual RF ports for geosync and polar
reception under software control

• Integrated preamp and down con
verter power inserters

• 50 user defmab1e configurations

• Sof tware controlled receiver with 2
UHF, 10 VHF memories and scan

• On board audio amplifier and
speaker with software controlled vol
ume, squelch and mute

• Automatic Unattended Animation
works continuously

• 8 bit data for up to 256 gray levels

• Vie w at up to /280.r 1024256 color

• Use TIFF, GIFor PCXfJeformats
and con vert to BMP, lPEG, EPS
and binary

• Contrast, IJrightness, 3D effect,
Sharpen, Smooth, Noise, Histo
grams and other image processing

• Ephemeris based NOAA A PT na vi
gation with geo-political and IAt
Lon overlays

• NOAA Tools show satellite path,
Lat-Lon ofcursor, distance and
bearing to reference point

• Automatic Temperature Calibration

• Color Palettes and NOAA curves

Quorum Communications , Inc . FA X ( 2 1 ~ ) 915-112711

~"-' (I -1 Este r s UI\'d. - Sui re X5U - In "in;!. Texas 7SU(, .\ (2 1-1) 1) 15- 1)256 nns (2 1-1) lJI5·U3-1(,
CIRCLE 257 ON READER SERVICE CARD



KG6JY

QSL
Conlesl
Winner!

(;It'nn Hammond Sr K.& VIX;. I
ha\'e bt.-cn a lo) al 73 reader sinl:e lhe
first issue callie out in 1960. I "' as 12
years old al Ihe li l1lC and earned the
muncy to "uy Ihl' magal ines wi th
Illy Illom ing parer rou te. I al"o read
6·Up, ytlUf VI1F magal ine. unt il it
l'ea, ed pUhlication, You made
enou gh (If an ill1 pres, ion IJil llIe that I
..' amcd my Nmice ticket in l 'KIO and
' tead ily bt.'Came more inlerested in
e1l'Clronics. During Ihe Vielnam War

Cunrinued on page 3 J

Page Perrin KGhl Y combines
tWOof his hollllies in Ihis QSL Page
sap. - By cornllining my t"' O fa \·or·
ill' hobbi..-s, amateur rad io and hang
gliding. (" til allle 10 have much safer
alltl enjoyaMe flighls. Air·to ·air
cnmnlllnications with ot her ha m-li 
censed pi lol' atltlllt lift ing air ctlndi·
tiom, anti ai r-to·ground contact for
crilica l wind in fonnalion just prior
to landing mak e lI1e g lad I lll'cam.... a
Iulll. Paekel GPS ....i11 all...... hang
gl idmg pi lots 10 fly l;rtl'>s-rountl)'
and aUIlHnatically reptl" their posi
lion 10 lhe ir cha...., \'ehid e. or in an
emergency to rescuer'S. Slay ing up
for hours and flying hundreds of
miles ha , hecome cOlllll\unplace in
Ihc sport Th at' s Ml. Shasla in
No rthern Califurina hehilld me. It is
ahout 80 1I11les away: '

ha m and I' ve found n'l)' few hams
... il ling tu Elmer (or Elmiral . "'000t.'

i\ volunteering In give demon, tra '
lion" or WOr\."tltlJl" al the local
schonls or clubs. Even giv ing a
I IC III O on a parent/teacher nighl
could he fun and enfigfucning As
fur community service. C H usually
provides help faster Ihan 2m, All this
pn.-vents yuung people I'RIm learning
about amateur radio. Have you heard
uf an y' ham gro up' any'...here in the
countl) teaching kids how 10 come
up with Iheir ow n eiectromc inven
tionv, tcchuiqu...... , or computer c'tIO 

ne-ctions? [ guo;" the on ly person [ can
change is tile, so l better get going do
ing sOlllClhmg creative in my own
~uare (If dirt. 1hcn share it with the
Ot.'XI person Imee t. and keep goi ng.

1 tl!'ep sCt/llltill f: lilt' club II.....stet
I..rs, hoping 10 .11'1' som.. sig/IS of re
S/JQIIsibilil)' for gm "';118 our "obb,\".
ns wm "l'(' suggt'sl..d . NOfJt' , 111t',}·' /'('
/I II busv having j un. N" scnoat or 10 
{'(I I drib 1I1'111{},\, No ... and 1111'11 a

}l fIIUI' will 1'111 (I>! ( / d f >l/(' (1/ tI ,1'lw l'

1'(1111 matt. 1",/ those 111lI1 I' \'{' l'isi/ed
were j't'n' vrslto r ullfri..ndly. SU rf' ,

lite II"ms ...t'''' IllIrillf: fUll. bllt IIIl'y
II/llf/(' 110 ..!fort 10 commu1lictlfr ,IIis
If> 1';S;lOr$, 1'1'(' 1(1/~t'd ...;1" scJUllJl
tids ;11 IIIml.'" sd lfJOlS abouT lilt' Jim ..'t'
IUlI't' ffJ offl'r. / 'l'(' 'alkrJ 10 (}\'f'r (I him·
{I",d s(:'n'if't' dub!! 1I11lJIII il ( III OJ'U

NeM' HillJlp.I'ilin' fwd Mm,\'(/("I//{~ell!! .

IllII f fet' 11 'Ill ...(IKiIl8 (/ 0I1l' -1II1l11 fighl,
willt 110 l'i.~i1J/f' ,\ III'I JlIN. . . • Il clyl(:'

IJX Convention in Beijing later to
day and ....ai remember ing how ....e
mel in the BYIPK Radio lohac" in
Beij ing bad. in 19K-!. when I ",as as
sisting with the comnumicauons as
soc iarcd with the Hong Kon g-to
Beijing ··.'i5S" Car Rally. J retired
fr om the H ong Kung Government in
February of th is year and I have not
slupped since . I will be dashing
around Asia fur the neu (Ilo ll months.
with , -iMIS 10 Bali . Thai land. Haman
Island on the South Coast of China.
and KOla Kinahal u. I so ld my '1al
here in IInng Kon g and wiltbe lcav
ing for England in December 10 join
the VE2 out ti l' Southampton for a
fnur-month round-the -world cru ise.
I am hoping Ihal I ..... ill haw ma n
aged to organive me sClling up of a
ham station on board and am a.....ait
ing .....ord from Chip Margelli of
Yaesu 10 supply me wilh a radio a-\

me official ~po"wr of Ihe sta tio n.
1"11 return ttl England in mid-April
and expect tn he hack (lUI here in
Hong Kong in late May III try 10 lind
a Flat where I can put some decent
an tenna s (111 the roo f. I am very bull
ish and nplim ist ie abo ul the fulure o f
Hong Kong., ... hich is ...hy I ....ant to
sta,. here , apa rt from the ad \'antages
of being sOll1e...hcre Ihal I l now.
I"w enjoy..-d Ii\'ing h"'re for 22 years,
Ijust ho p<: Ihat my faith will bc justi 
lied in the future . I still read your
editorials with enjoy ment. I j u,1
wish that they n JU ld produl'e lllore
resulls. Keep at it Wayne.

Phil, / /W/~ )'our Irust of Bt'ljillK
lIN rv;ni//K I/O/Ig KOIIg is juslijit'd,
I I :' 100 bad fltt' clulIlKt'ol"rr ;sII '1
in /0 mo", W'llrs , a/lrr Cltilla hllS
liad all /ll'IwNu/lif)' 10 adj ll,H 10
clIp italism. . . I-\-n ,\'Ile)

Sharon <': l'n nll KIJHVXI " I just
finished fI;~ading your Septe mhcr
editoria l. You have a lUI o f valid
COlllme nlS. You asl why Ium rad io
i\n' l g:ro",ing and why <;0 few hams
read the magal incs. Well. I'm a nc:",

From the Ham Shack

Philip WellH'r VSM...'T, Wayne.
if ~ oc-en awhile ~ince our paths
crossed, I am lea, 'ing for the CRSA

Olive Kaun 1'l'JKM\', lt is tru ly
time for our hobby 10 mo ve into the
Ot.'W It.'Chnnlog)' age. We need 10

substit ute appl ication of technical
skills for Q&A manual memor iza
lion and Ihe cop)'ing of lhe code as a
method o f advancement. Memoriza
tion. popular as a leaching method in
previou s ge nerations, is no lon ger
the way learning lak es place today.
Whi le we expec t our you ngs ters to
understand and apply hu ge amounts
of technical information, why arc we
Mill requi ring me morization in ama
teur radio? lees make our hobby a
nat ura l learning progre,~ion fo r
technically tacrate sluJcnls inter
es ted in '" hal ham radio offers .

After many years of besng in
volved wit h electro nic s a" a hobby
and as my ca rccr.L becamc a Techni
cian before the no-cod e license wa,
offered_To lIIe the technica l side of
the hoblly is much more illlJlOn ant ,
ttlt'lUgh I would enjoy "'oB ing HF if
il were 1I{l{ for the anifidal barrier
the eoJc pre~nts , I lind il quite in
teresling that many who ooce long
ago learned the code can' t carry
their side of a tcchnical cOll\'e l"ia tion
equal In lhe license they ho ld nor
eve n relllemOcr the code we ll
enough 10 usc it. \ 10re Ihan memori
l..a tion is Ot.'cdcd loday \(I undcrs tand
ll'Chnology; jusl ask any en gin..-ering
stuJcnt if fonnula or faCI nlcmoriza
lion is enough_ Learning and under
standing application" i, much more
im po nanl. We need to fo llow tha i
same methodology (If le"rn ing in
amateur radio. Keep up lhe good
wort; and the e xcell en t maga 7-i ne .

J ack Com\-'D}' N'5YIS, I never gu
to hamf"""ls, "'" I thought thaI I would
flC ...~r haw an u('[llll1 unity 10 hear you
speal. . \I'-hen I read in 7.~ llul ) TIU had
a tape fur sale, I jusl had to nave coe.
H..= is nl) the bucks: After reading
years uf good Ilk>n<: Y-lIIal. ing idca \
from yuu I thuughl I ... .lUkl send yoo
tWOthat ) 'OU can haw fre'C of charge ,
Your offer ro sell bacl. issues of 73
was telllpting, hilt like most people I
don' t haw nltlln fur any more maga
lines. I do. howew r. have room for
1II0re CD-RU\ts. ' 0 why don't ) 'OU

scan all y' lUr l>at:L i",~lIt.~ unto CD
RU\fs aod ~II tht.'1lf? I 1. ........ 1 wouk!
buy tbem just jo read all lhe editor ials .
Why' dUrI '1 yuu put your amlin pull
lixhing hnu~ III work puning rogcrhcr
~ Morse code C1P Reading. the di ffer
er n mag:lline I read , I have always
wondered why nobody put IOg..-ther a
Morse c.. ltlt.. trainer 011 CD. MUSI CI>
pla)'tn ha\ e a raOlk11ll play feature. I
Ihim.: il w......k! he the !'It.ostlllt..,Jium for
pr;u,:1icing~. KC\.'Jl lT3nLing out thl'
quali ty l.,Ji ltlri~k

Su"', rtl bt'l l cOllld .<11'11 J OJ!IIS llf
e n -ROM.I of Ihr bllf~ iJ.wcs. LeI "II'

kllfJIl' If l"Ou 'li likt' 10 sm ll ill Ihl'
50,VOO f '"}1" ,\' f or lilt', Or lIIaybt' f
could gt'l ,wmc reli red halll fO SClm

itl "1.1' ora 1,000 rdilom lls. J'1f bil'l I
could sdl sro"s of Iflllst' 0 11 /l CD·
ROM. "t did" CO-ROM lisling of
I!' l"l!'n kIIO" 'II CD IxIC~ ill 1989 llIld
sold df' :I!"1S of ·I!'III. I I , I!'I'I!'II SCUlllll'd
ill Iht' col"r cOI't'rs for !tulldrt'ds of
'1'1It, mId fwd samplt' Imd,s of lIlt'
,llIuic II sold like {"/Jld n '/,t's. TI",
rode ? All i/ luk e!! is 011" oll ,,· IIO(l r
Inl'" /II IJ pcr /(} If'llrll lit" ('mi t' f rom
$('rr/ld,. All/I flltl' 1Il 20 ..p m fo r Ihlll
spu·d. 1f/'.1' " 'ould lIIl.\'O/lt' pUI (Ill
!tour of cl'dr OIl a CD "'''1'11 a IIJM
dot'S il j usl fill('? .. " a) /Id

LETTERS
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R139 Is The Afford·
able WeSat Revr!

- -$.,
~_.... -..

Also available in rf-tight enclosures, and with data modems.

FM EXCITERS: 2W conlfflUOUS dUly

FCC type ac=pted for com? bands

• TA!!i1 50-54, 143-174, or 213·233MHz
• TA451 42Cl-475 MHz New low pric9!
Eilher model: , __ . kit $99 , wit $169.
• TA901 902-928 MHz, (0.5W ccn:
New low pnces wit $199.

VHF & UHF AMPLIFIERS.
f or 1m. ssb. atv. Output levels from
lOW to 100W Models stllrting "I $99.

FM RECEIVERS:
..~'-7 R100 FM RECEIVERS for 46-54
\~EWI. 72-76, 14Q.175. or 216-225 MHz.

"",,,. Ve.-y sensitive - 0 15uV. excep
tional seleclivity - both ~lal 8. ceramic if
fi ~ef$ for >100d B at t1 2kHz (best available
anywhere), flutter-p roof squelch, i..
.. ......... ". ,New low pricel kit $129, wit $189.
• R4!!i1 FM RCVR, lor 420.4 75 MHz. Similar
to abcve MYwlowpneel kil$129.wlt$189.
o R901 FM RCVR, for 902·926MHz, Tnp.
conver5lOO, New low prjce .... $159. wit $219.

".':17 R150 MONITOR RCVR for 143-164; Of 216-225 MHz. 4 -channe1$
""- .._ Grea l for monrtonng repeate<s , amaleur ealing fTeqlJOllOeS. packet ra
# "",. dlO. c:ommeraal two.way reoo. poIicerfw'e fTequencoes , or weatherfore-
casts Good starter kit, easy to asserrbIe and align ., kit only $99, wit $189.
o R120 AIRCRAFT RCVR fOf 11Q.f36 MI-tz " kil only $99. wfl $219.

JOIn lhe growing ranks of e
amateurs wtIo gel slrik ing NEW
wnages dlrectty frCffll the
_altler satellites! VWJ

usec! our 30+ yea'5 of experience in designing high-qualfly vhf leceivers to bring
you a new enh anced versoon of our Iong-popular WeSal receivers . The new R139
is a very S&ftS,iIive wideband 1m .eceiver opllmized for amateur .eceptoon of NOAA
APT and Russian Meteor wealher lacsmile images on the 137 MHz band. Use
with any popular demo<lulalor and soltware, coveee all eve popular satell~e

ch annelS. Scanner circurt and recorder control eacw you 10 automatically search
for and tape signals as satellites pass overhead. even whi le away trom home,
• R139 Reco iver Kit less C8. e $159
• R139 Receiver Kit with case and 12Vdc po_, 8dapter $189
• RU9 Receive, Wi,edltested In case with 12Vdc power adapter •........._.$239

REP-200 REPEATER

XMTRS & RCVRS FDR REPEATERS,
AU DID & DIGITAL LINKS, TELEMETRY, ETC.

You get more featu res for your dollar with our

A fUlly microprocessor-controlled repeater with autopatch
and many versatile dtmf control features at less than you
might pay for a bare-bones repeater or controller alonel
Kjt still only $1095 , ' .'
w&t still only $1295
";>~0l00 _

oAvaiiable for the 50-54
143·174. 213-233. 420.
475. 902_928 MHz bands

.FCC type acceptod for
commeraal SllfYice in150 & 450 bands (RequN:t eatalog 1ordetMs.)

REP~200T Voice Message Repeater. As above. except includes

Digrtal VQlOG Recon:ler, Allows message up to 20 sec. 10 be remotely reeof'd.ecl off
the air. Play back et user reques l by DTMF command. or as a peno(hcal vo;oe d,
or both. Great for making c lUb annou ncementsl ., adds only $100 1

REp·200C Economy Repeater. Uses COR--6 ceetreaer (no DTMF
control or Rutopalch). Features real-volca 10 " Kit onty $79!!i , w&t $1195

REP·200N Repeater, Wanl lOuse yOUf own ec-eouerv No problem! We'lI
make you a repealer with rf modules onty Kil only $695, w&t $995

AP-3 RE~TER AUTOPATCH. Reverse
patch and phone line remote control

.__ k it $89 , wi ,ed & teSled $1 39
AP·2 SIMPLEX AUTOPATCH Timing
Board. Use With ahove for s i mple ~ cper-
atio n Using a neescever kit $39
TO·2 OTMF OECODERJCONTROLlER.
16 digrts. jumpef-pfogrammable. Ioll-eall
resmctor. Can tum 5 functions onIoff

kit $79 . wired & tested $129

••
MO-202 FSK DATA IIOOlIlATOR &
OE·202 DEMODULATOR. Run up to
1200 baud digftal signals through any 1m
transminer & receiver .... kits $49, w&t $79

9500 BAUD DIGITAL RF LINKS. Call for
info on Iow-cOSI packet networking sys
tem: MO-96 Modem and special verecne
ot our 144. 220, or 450 MHz 1m xmtrs and
rC~11l Use directly with most TNC·, . Fasl
diode-switched PA', output 15 or SOW

~~cwo.2.
~,.... EplOf11

COllllc'lled . mlfllil
IUfe. easy 10 build ,
low power CMOS.

(specify caUl only $54 kit, $79 wit

COR-6. COR &

=~alon~Oicb:";~ "~~\~~~t..~J.'
Digital IC records I.",~.~
up to 20 sec- ~ I
"",,, of ,.... !,;~t,r ~ /,
voice. Can rec- ". S
ord multiple d ':, ~
messages Ta~ ~
and lime-ouI timers. courtesy beep. soIid 
state ' elay to ~ey transmitter .
.... ......... .............. . kit $99, w&t $149

COR-3. COR , limers. court beep k it $49
CWlO. Diode programmable k it $59

COR.... Complete COR and CWID all on
one board. CMOS logic for low powe r
consumption, EPROM programmed :
(spocify call) , " ,kit $99. w&t $149

ACCESSORIES
DVR.1 0IGlTAl. VOICE RECORDER. Re
cords up to 20 sec. of your voice wrth budt
in mic. or external mic. Temfic as voice
ID'er fOf re peaters Of fox hunt xmtr. con

lest caller. fadlO
notepad. etc Ex
tensIVe manual tel ls
how to use mu~ip le

messages adapt to
many applical ions.
,.... kit $59, w&t $99

",.

S£LECTIVE
CAW NG
IIOOULE.
Versatile <ttmf
controller woth 1
taldllng output
Mutes spe"ker
until SOmeOne
ca lls by sending your 44 igrt It code. 0 ,
use rt with a long It zero digrt to aiM any
one in club for emergencies. Also may be
used 10 control autopatch or oth"r de
vice. like To-2 excepl only one output.
............. ........ ..." ...... ,..... kit $49. w&t $79

fO.3 CTCSS OECOOERIENCOOER. Pre
vents access to repealer or receivGr un
less proper lone is p.esertt Tone oulput
for transmrtleB, too .... kit $29. wit $59

FEATURES;
• Very low noise: 0.7dB nf Vhf, O.8dB uhf
• High ga in : 13---2OdB (depends on freq)
• Wide dyn" m io; n:nlle - resisl overload
• St:abJe: dual-gale GAS fET
"Sptdy "-'II '3tIlI" MoJO. 4 5d, 137-139, 139
152. 152·112. 1fQ.-no fOO-<l lO. IIOO--\I6OlolI'V

LOW NOISE
RECEIVER PREAMPS

LNG-(")
still on ly $59
wl....d&lostt<l

HELICAL RESONATORS

LNW-(")
MINIATURE

PREAMP
'til l only $29 ~~, $44 wl.ed&t"l,d

• Low-cost MOSFET prea mp
• Small . ize Only Sl8W x 1-518"L x o/."H.
• Nf 1 2dB vhf. 15dB uhf
• SoIdeJ tefminals for coax & pwr c:onnec:t
"Sptdy~~ 25-35. es-se, 55--90, 90- 120
120-150. 150-200. 1f)().11O, @-:5001oIHz

~
Helical resonator
Men; may reduce

. : ' . you, intermod &
croas-band in ler·
ference.

MODEL HRF- t . ), $59 Vhf, $99 Uhf.
'Spe<:lfyWIlI"O r'rlg6: 136-140, 141·151), 150-161.
162-174 21;).233. 421>-4 70

Gel hme & fre
quency che<:ks
withoul buying
multiband hf revr. Very sensitive and se
lective xtal conlrolled superhet. dedicated
10 liste<1ing 10 'WV'N on 10000 MHz,
Perlonnanee rivals !he mosle~pensive re-ceive.. . only $59 kit, 599 wit.

XV2 fo' vhf and XV4 for uhf. ModelS to
convert 10M ssb, = , rm. etc . 10 2M , 432,
435, and atv. 1W output. Kil onty $89
(vMf). $99 tuhf). PA's up /0 45W evailable.

Low_
converten to
.-.c.tve vhf
& uhtbolnd.
on .110M .-.c;eiver.
• Inpul ranges ava~ 5Q.52. 136-138.
144_146. 145_147. 146-1 46 , 22Q.222, 222
224 MHz, 4 32~34 , 435--437, 4 3 5.5~37 5.

and 439 25 (atv conv. 10 chan 3),
• Kit less cue $49. kit wl case & BNC
j"cks $79, w&1 in cau $99.



QRH ••• UPDRTES

ITU Nixes Code Chang,,-e_

NewZealandproposed the deletion of the Morse
ecce requiremeol from the ITU amateur radio regu
lations. bul the move was opposed by the Ameri·
can delegation, which was notable for the number
of ARRL members on the delegation. The matter
has been tabled until some future ITU conference.
The success of the ARRl in preventing this move
was expected, since it has rather light control over
the International Amateur Radio Union (IARU). But
a growing number of countries would like to have
the ITU amateur regulations more in tune with
today's technology androt continueas a monument
to the long past.

Nine-veer-old Hrutn Keam s K C7MLW
operating ,/,1' CARL station.

Science Center Ham Exhibit

The Genter for Amateur RadiO l earning (CARL)
successfully finished its first summer at the Arizona
Science Center. The 8)(hibit was located within the
Tech-zone at ASC. The station featured an HF in
stallation with a triband beam and a VHF packet
station. With the help 01 over 40 volunteers from
the Arizona amateur radio community whO volun
teered their lime, vrsuors were able to speak with
hams around the world.

The next CARL goal is to set up a permanent
stalion at ASC's new facility. which is scheduled to
open early 1997. The station will be state-or-me-an
and will employ as many modes of amateur radio
operation as possible, including satellite, HF, packet
andATV,Along with thestation there will be an area
set aside for visitorstobuild electronic projects such
as crystal radio sets,

CARL is in the Arizona SCience Genter, which is
dedicated 10 eXposing children and adul1s to sci
ence and technology in a friendly hands-on man
ner. Approximately 500,000 visitors pass through
ASC each year, with over bei ng chi ldren ,
Technology has become an essential part of
our soc iety and exposing chi ldren to radio
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communications and electronics can lead to a life
long interest in science, This is an opporlunity not
only to recruit new amateurradio operators,but also
a pro;ecr which can lead young people to careers in
high-tech lields.

CARL is seek.ing help in raising the $50,000
needed to complete the project. Barry GOIdwa1er
K7UGA and Lou Grubtl WA7HZOhaveoffered their
namesand support for the project. Dooations10 Ihe
project are tax-deductible, anddonated radioequip
ment may either be used at the station or sold for
proceeds. If you would like 10 helpplease call Ralph
BarrWOONQ at (602) 582-8208. Inlhe Phoenixarea
join their net everyTuesday at 8:00 p.m. on 145.35
MHz, via the DAWN repeater. TNX Rick Horwitz
AB7FH.

Hooray Oreg"'o:..:.n''---- _

Features with young hams are what we need in
every newspaper in the country. CongratulatiOns 10
the hams in Oregon tor getting lhis priceless PR in
The Oregonian. The er tce points out how much
fun the youngsters are having with inexpensive
equipment, while leammg about electronics and
making new fr iends. Thanks 10 Steve Brose
WA7EZB for sending the Clipping,

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

Ham Towers Legalized!

Well, at least in Massachusetts. Governor Weld
signed H-2782 into law, 1\ states that, -No zoning
ordinance or by-law shall prOhibit the constructiOn
oruse01 an antenna structureby a federally licensed
amateur radio operator. Zoning ordinances and by
laws may reasonably regulate the location and
height of such antenna structures for the purposes
of health, safety, or aesthetics: provided, however,
that such ordinances and by-laws reasonably allow
for sufficient height for such antenna structures so
as to effectively accomodate amateur radio com
municatiOns by federally licensed amateur radio
operators and constitute Ihe minimum practical
regulation necessary 10 accomplish the legitimate
purposesol the dty er town enacting such ordinance
of by-law"

Don't just sitthere nodding in agreement, get your
legislature to enact a similar law to help back up
the FCC's PRB-' .

In the November 1995 issue, page 20,
"A Simple Wattmeter," Yes, the diodes
0 1 and 0 2 arc drawn backwards. The
author had 'em wrong and it didn 't gel
caug ht until a reader spot ted it.

In my November ed itorial, page 74, I
gave the phone num hcr for Marcus
Books. Si nce then the prefix has
changed from 416to 905. You can order
Ma ximize lmmuniry. and other Marcus
books, via 905-478-220 1. Good. luck on
fi nd ing anyone there to answer. But you
really should read the immunity book
for your and your family 's health. no
matter...Wayne.

FEEDBRCK
In our continuing e ffort to present the

best in amateur radio features and col
umns, we recognize the need to go di 
rec tly to the source-you, the reader.
Articles and columns arc assigned feed
back num bers which appear at the top of
each article/column's title page. On
your QSL card (or a regular postal card
or letter), please wri te the number of the
article or co lumn about which you arc
crit iquing and include the cover date of
the magazine. Make it simple, ind icate:
Great, OK. or No Way. And let us know
what you want to sec more of or less of.
If you want 10 write something at length.
that ' s okay too. You may critique as
many articles o r columns as you want,
but please o nl y mention one article or
column per card .

Do we reall y read the feedback cards?
You bet! The results are tabulated each
month. and the editors take a good. hanl
look at what you do and don't like.

Each month wc' H draw a card at ran
dom. If yours is picked, you ' ll receive a
one-year subscription (or extension) to
73. If you usc your QSL card for your
critiq ue, we ' ll consider it also part of c ur
QSL contes t.

To save o n postage why not send your
card in an envelope with a damning or
praising letter 10 the editor while you' re
at it too.

Send to "Feedback" at 73 Magazine,
70 Route 202 North, Peterborough . NH
()3~58 .



1996 Charlotte
HAMFEST AND COMPUTERFAIR

March 9 & 10, 1996 - Charlotte Merchandise Mart - Charlotte, NC

•
•
•
•
•
•

Over 180 commercial exhibit booths
All major manufacturers will be here
Over 500 swap tables by pre-registration only
104,000 sq. ft. of indoor exhibit space
Parking for 3.500 cars
Largest indoor HAMFEST in the Southeast

Dealer Booth
INFORMAnON

Ken Boyd
WA4UNZ

(704) 377-8873

For more ticket information, write to:

Charlotte Hamfest and Computerfair
P. O. Box 221136

Charlotte, NC 28222·1136
Or call: (704) 841·HAMS

ARRL SANCTIONED HAMFEST
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TVe-4G
Made In USA only $89

SEE THE SPACE SHUTTLE VIDEO
Many ATV repeaters and individuals are retransmitt ing
Space Shuttle Video & Audio from their TVRO's tuned to
Spacene12 transponder 9 Of weather radar during signifj..
cant storms, aswell as home camcordervideo. tf it'sbeing
done in your area on 420 - check page 538 in the 95-96
ARRL Repeater Directory or call us, ATV repeaters are
springing up all over - all you need is one of the TVC-4G
ATV 420-450 MHz downconveters, add any TV set to ch 2,
3 or 4 and a 70 CM antenna (you can use your 435 Oscar
antenna). We also have ATV downconverters. antennas,
transmitters and amplifiers for the 400, 900 and 1200 MHz
bands, In fact we are your one stop for all your ATV needs
and info, We ship most items within 24 hours after you call.
Hams, call for our complete 10 page ATV catalogue.

(818) 447~4565 M,Th Sam-5:30pm

P.C. ELECTRONICS
2522 Paxson ln, Arcadia CA 91007

Visa, MC, UPS COO

Tom (W60RGI
Maryann (WB6Y$$1

HI DIGITAL COMMUNICATIONS INC.

_ln~_' .9=< da.,

- (:lip, $I<.~--
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Satellites, Weather Imagery, and
Sunrayce '95

There's an Indiana Jones in each of us.

James R. Buchanan K8WPI
9549 N. 17th 51.

Kalamazoo MI 49004

A
nyone can have an adventure .
All you need is a little willing
ness and a special skill or two.

Then. he ready when fate drops an op
portunity on you.

Winter 1987: The Seed Is Planted

The north winter wind was covering
the woodpile with snow as I slogged
back to the house with another load of
logs for the fire. Enteri ng the house and
shedding a dozen layers of clothes. I
opened the door to the wood stove to
feed the flames of warmth. As the fi re
glo wed through the glass door of the
stove, the image on the TV screen was
almost as bright. Minuscule cars, not
much more than oversized skateboards,
powered only by the sun, were winding
their way across Australia from Darwin
to Adelaide. A PBS special on the first
World Solar Challenge caught my cuc n
tion. I sat there spellbound for the next
hour. Thi s was the adventure of a life 
time. Twentieth-century Magellans.
Byrds and Huck Finns were embarking
on a technological revolution while
sharing an adventure that dreams are
made of.

The first World Solar Challenge
caught my attention with a passion. I
knew then that if I ever had the opportu
nity to become involved with such an
event. I would jump at the chance , what
ever the cos t lIT consequences might he.

Fall 1992: Germination

The September meeting of the
Kalamazoo Amateur Radio C luh started
with the obligatory business meeting,
laden with the excitement of the August
minutes and the treasurer's report. As

10 73 Amateur Radio Today· February 1996

the evening droned on, I began to fade
from focus when I thought I saw Rod
Sterling stand up at the chairman's table.
A familiar voice an nounced that Western
Michigan Unive rsity was looking for a
communication specialist, and was inter
es ted in investigating weather reconnais
sance for Sunrayce '93 next summer.
What? Was this the chance for me to don
Indy 's fedora and head off into the sun
set in search of the solar gra il'! It took
about two nanoseconds to know this was
what I was looking for. I would make the
commitment for myself and my wife,
right there on the spot. I approached Rod
(actually J. C . Schneider KFRTJ, a
neighbor or Dick Schubert , the father of
WMU's solar raci ng project) and ad
vised him to have the WMU folks get in
touch with me; I'd see the ir needs were
met !

I spent the fall and winter of '92 read
ing every book written on anything re
lated to watching the Earth from space
and weather services in the RF spec
trum. I started planning the ultimate mo
bile weather reconnaissance vehicle. By
June, I was on the road with the most so
phisticated, pri vately owned orig inal
source solar reconn aissance vehicle on
earth, as far as I knew.

Bearing Fruit

After successfully completing Sunrayce
' 93 from Dallas to Minneapol is with
WM U, I was approached by a dozen
hopeful schoo ls about providing simi
lar weather imagery and data for
Sunraycc '95.

Sunrayce is a biennial event hosted by
the Department of Energy. General Mo
tors , National Renewable Energy Lab.

and a dozen other automotive-related in
dustries. The concept is to promote the
technologies and growth of solar power.
Universities. colleges, technical schools,
and even community colleges from the
US. Canada, Mexico, and Puerto Rico
design, build, and race solar-powered
vehicles across the country. The cars
must meet minimum highway safety
standards . Battery storage and solar col
lector maximum specifications are set
by the race comminee. The cars must be
powered 100% from the sun. Excess en
ergy collected from the solar array may
be stored in batteries for use at a later
time. For the most part, the race course
is pri mary and secondary highways;
little time is spent on the expressways.

There is a chargi ng period each morn
ing, th is year from 6:00 a.m. to race start
at 10:00 a.m. local time. The cars leave
the starting line in the order of finishing
the previous day's run, or in their quali
fying position the fi rst day. Cars are
started in one-minute intervals, to spread
them ou t over the course a bit. A manda
tory midday stop provides the opportu
nity to change drivers. make minor

I
\

'\

Pnoto A . "MONDO-MrrsU" mobile anlenlUI

fllnll. F0I1Smirh KS.



© 1994 Ten·Tee, In<;.

MADE IN
USA

Introducing 1rKits
A new division of Ten-Tee

Call 615-453-7172
to request your

kit catolog

condition, or (3) invest in a SCOUT 01
$549 with a one year factory warranty
and our legenda ry TEN-TEe support.

OLD TIMERS
Operators with years of experience and a
shack fu ll of expensive HF gear a lso buy
the SCOUT. It's refresh ing to many who
say "It ta kes 5 minutes to learn a nd
without all the complicated features, there

is only one thing to do with a
SCOUT, work someone!"

Experienced hams call us
ccnstc ntly to report "I
can't believe th is
receiver, it outperforms
my $1400 synthesized. "ng .

ATTENTION QRP ENTHUSIASTS
The SCOUThas a li ttle brother, the ARGO
556, It is identical to the SCOUT without
the 50 watt final. adjustable 1-5 watts
output. TX-2 Amps, RX-.6 Amps.
Only $489'

PRICE·

s15.00
$19.50
$79.00
$95.00

$39.95
$39.00
$89.00

CALL TODAY:
l-BOO-B33-7373
(U .S. & Ccncdol

~:""'''''''''''''''''''''======~:: Call Ien-Iec from 9:00 AM to5:30 PM Eastern time, Monday
through Friday for mare information or to
order. You can reach our repa ir depart-
ment at 6 15-428-0364 from 8:00 AM to
4:00 PM. You can a lso FAX at 615-428
4483 or write us at 11 85 Dolly Pa rton
Parkway, Sevierville, TN 37862.

PORTABLE
Business travelers a nd vacationing ha ms
typically set up a briefcase or sma ll

off the 12 VO( cor battery. If the SCOUT
won't fit your car, nothing will. The
optional noise blanker reduces ignition
noise From both your car a nd tile one
that just drove by.

travel ba g to include the 5 Ib SCOllT,
wire or whip a ntenna and lightweight
power supply like our Model 938
switcher (its only 3 lbsl] . It is surprising
how many hi kers a nd cyclists take along
their SCOUT using some clever battery
a rrangement.

NEW HAMS
The SCOllT is the most economical way
to get started in ham radio . Consider the
choice a new ham must ma ke just to test
his interest in HF: (l) Spend nea rly
$1000 or more on a new rig, (2) buy a
used rad io and take a chance on its

700C
607
291

296 Mobile Brockel
297 Noise Blanker
937 11 Amp Power Supply
938 Tiny Switch ing Supply

(Only 3 lbs.l)
Hond Mike
Weighed Key Paddle
Antenna Tuner

VISA, MC, DISCOVER
'plus shipping and handling; call toll-free lor charges.

$29· Each additional band module

SCOUT ACCESSORIES:
MODEL

$549 * Includes one band
module of your choice

HOW IT ALL STARTED
We wonted to offer the most affordable
HF rig in the industry and still provide
real performa nce for even the most expe
rienced ham . In recent years, mony horns
req uested a "back to ba sics" tra nsce ive r
thot was simple to use. We reviewed a ll
the latest des ign techniques , selected the
best concepts from the 20 rigs we
designed over these 25 years a nd asked
500 hams across the country fo r their
idees.

WE CALL IT THE SCOUT
Every feature can be
mastered in minutes. No
modern rig is as easy to
use. It on ly takes a second
to change bonds. Plug-in
modules are available for
160-10 meters including
WARe. Single con
version and crystal ....
mixing are the ~
foundation of this 90
dB dynamic range
receiver. That's the strong signal
performance of rigs costing 3 times as
much! It's sensitive and receive audio is
sparkling clean with less than 2% distor
tion. The ideal selectivity for every band
condition is at the touch of a knob. This
patented "Jones" Fi lter provides var iable
I-F ba ndwidth from 500 Hz to 2.5 KHz.

• "SYNCHRO·LOCK" software keeps
VFO virtually drift free rega rdless
of temperature variation .

• SSB and CW 50 Watts Output
Adjusta ble To 5 Watts

• Runs Off 12-14 VOC, TX -1O
Amps, RX -.6 Amps

• Receive Offset Tuning

• Buil t-in Iambic Keyer with
Legendary QSK. Speed a d\'ustable
on front and shown in disp ay.

HERE'S HOW IT'S USED

MOBILE
Hams complai n about today's cars
having precious little space for gear. The
SCOUT is the smallest HF rig in the
industry (exclud ing QRP) measuring only
2.5" x 7.25" x 9.75" and runs directly



repairs, and to make a personal pit stop.
This IS-minute stop is "off the clock: '
so all cars leave the midday stop in the
order they arrived. A common end of
day location is the finish li ne for each
day. Charging is allowed until 9:00 p. rn.,
when the cars arc impou nded overn ight.
The lowest e lapsed lime for the day's
ro ute estab lishes the day's win ner, with
the overall race winner being the team
with the lowest accu mulated time over
the cou rse o f the race. Thi s year's race
was from Indianapoli s. Indi ana. to
Golden. Colorado. j ust over 1.1 00 miles.

Each team has a lead and chase ve
hicle, and the so lar car is "cradled" be
tween these two buffers . With at least a
three-car entourage fo r each ca r, passing
can he a real challenge. but safety is
paramou nt. Solar cars. with electrical
consumpt ion of less than a blow dryer.
arc fairly fragi le. A broadside collis ion
would almost ce rtainly he fatal. The lead
and chase vehicles provide higher vis
ibility for the di minutive racers o n rural
cou ntry roads. The pace is determ ined
by the strategist!'> in the support vehicles;
the race ca r driver is to keep the car on
the road, drive as smoothly as possible.
and fo llow instructions fed by team
mates vi a radio . Each team is accompa
nied by an "official observer," provided
by the sponsors, who makes sure the
team fo llows all applicable traffic laws.
Infract io ns are met with penalt ies, repre
sen ting time added to the actual drive
time each day.

Photo II. tnsidc ricl!' of Ihe operating pOI it iOI/

ill Ill(' back seen. NOll' power monitor control
panel as bonmn. krvhoard drawer for storage
while ill motion. and printer 011 top of rack.
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With limited energy. a fi xed schedu le,
tremendous competition, and years o f
work rid ing on the performance of each
team. no one takes the race cas ually.
So me sc hools have teams approaching
100 people in all aspects of the project,
and may spend hund reds of tho usands of
dollars in design, preparation, and ex
ecu tion of the race . With such great
stakes. every advantage available is
considered and used, if possible.

As the tot al power requirements fo r
the race car must come from the sun . the
weather plays a very impo rtant role in
how strategy is applied and how the
day 's co urse is run. Today and
tomorrow's weathe r will affect the col
lection capabilities o f the array. The
daily course, whether hilly, nat. gradual
incl ine, or stee p slope, will determi ne
the energy consumption of the car. Small
towns with intersections, traffi c lights,
and railroad crossi ngs all cat into your
available energy supply. If you decide to
pass another car to adv ance your posi
tion, you must weigh the gains versus
the loss in energy. You m ust know not
on ly how much energy you have stored,
but how much you arc curren tly us ing.
what you expec t to gain at the end of
day, c harging time, and what your use
and charge rates will be tomorrow.

w eather Reconnaissance and Strategy

My participa tion was 10 provi de on 
site, real-t ime weather information and
imagery. Although as a support veh icle I
was req uired to drive an alternate route.
radio contact and midday rendezvous
enabled us to exchange the required
information .

My Mitsubishi Mo ntero, named
"Mondo," was equipped to gather as
much info rmation as practical, although
I have been told I was far beyond pract i
cal. The polar orbital U.S. NOAA and
Russian MET series satellites operating
on 137 MIIz offer very detailed info rma
tion on a fairly steady basis. With four
American and two Russian satellites
providing images, the selection would
be great. I would also use terrestrial
based charts. graphs. and rebroadcast
images from the GOES satell ites.

For Su nraycc '93, the equipment rack
in the back scat of Mo ndo held an HF
ham band transcci vcr, general coverage
receiver, antenna tuner, FM fax de modu 
lator, VHF satellite recei ver, sate llite

demod ulator. compu ter, RGB-to~NTSC

video converter. video monitor, high
resolution large format video printer,
Bmrn tapcrccordc r, plain paper primer,
G PS rece iver. and work lights. The an
tcnna com plement was the ex ternal GPS
antenna, 144/4401900 amateur band/eel
lular antenna, 160-10 meter amateur
band an tenna. 150 MHz business hand
vertical. and a collapsible turnsti le an
te nna for the APT satellites, similar to
the "Zappcr" as described in Ra lph
Taggart 's ~Vearher Satellite Handbook.
This an tenna was built on the principle
o f a blind person's cane, held together
internally with clastic straps. The an
tcnna would collapse to about 4" in di
a meter and 3' in length. A good "shake"
and the antenna wou ld snap into posi
tion. I would then place it in a boot atop
the car and catc h the satelli te passes .
This allowed me to run up and down the
road withou t a satellite antenna on the
car. It kept the compet ition guessing
about what I was doing. as there were no
telltale signs. Although the Zapper
worked. it was less than impressive, at
least by my standards. The team was
happy, we had usable images, excellent
weather pred iction information, and that
was that !

Mobile Imagery

As the months after Sunrayce '93
wore 0 11, I became more interested in the
possibilities or mobil e imagery. I already
knew I was goi ng on Sunraycc '95. l j ust
didn't kno w with whom, yet. I started to
investigate the possibilities, while mak
ing preparations for Polarquest-' 94
(don't ask and I won't have to tell you,
but suffice it to say it had to do with the
North Pole ).

For serious APT images. especially
the lower-angle passes which prov ide
more east/west information, 1 needed
more of an anten na. I also needed to gel
rid of more noise generated from
equi pment wit hin Mondo.

Woodhouse Com munication provided
me with the answer, a circ ularly polar
ized yag i made especially fo r the 137
MHz hand. Available in a rear-mount
configuration, it was ideal for mobile in
stallat ion as it e li minates the large
vertical turnin g radius needed for "over
the-top" passes. T he idea o f a yagi
mounted on a vehicle may seem a hit
like overkill. but let me share with you



9 Autry
Irvine, CA 92718
(714) 458-7277 • FAX (714) 458-0826

MODEL VS·SOM

ASTRON POWER SUPPLIES
• HEAVY DUTY. HIGH QUALITY. RUGGED' RELIABlE .

SPECIAL FEATURES PERFORMANCE SPECIFICATIONS
• SOLID STATEELECTRON ICALLY REGULATED • INPUT VO LTAGE: 105-125 VAC
• FOLD-BACKCURRENT LIMITINGProtects Power Supply • OUTPUTVO LTAGE: 13.8 VDC :!: 0.05 volts

from excessive current & connnuccs shorted output (Internally Adjustable: 11 -15 VOC)
• CROWBAR OVERVOLTAGE PROTECTION on all Models • RIPPLE less than Smv peakto peak (full load &

IIClp' AS·3A. RS·4A. AS·5A. AS-4L RS·5L low li ne}
• MAINTAIN REGULATION & l OWRIPPLE at low line inpUl • All units avai lable in 220 VAG input voltage

Voltage (except for SL·l 1A)
• HEAVY DUTY HEAT SINK. CHASSIS MOUNT FUSE
• TH REECONDUCTORPOWER COADexcept for RS -3A
• ONEYEAR WARRANTY. MADE INU.S.A.

SL SE • LOW PROFILE POWER SUPPLY
Cllors Continuous ICS· "':J"! Shl,&'n,

MODEL GrlY Blick Duly IAmpsl IAmlls) H· • Wl bs.
SL-l1A • • 7 11 214 ~ 714 ~ 9¥. 12
SL-l1A • • 7 11 214 ~ 7 ~ 9¥. 12
SL·l lS • • 7 11 214 ~ 714 ~ 9lf.o 12
SL·l1A· RA • 7 11 4¥. ~ 7 ~ 93/. 13

RS-L SERIES -
I _ U

• POWER S UPPLI ES WITH BUILT IN C IGARETT E LIGHTER RECEPTACLE
C.ntinuous ICS· SlzIUN)

MODEL Duty lAmps) [Amps) H~ W~ b
AS-4L 3 4 31h ~ 6111~ 7'A
RS-5L 4 5 3'h ~ 611, ~ ?VI

Shlppln,
WI. lIbs.1

6
7

9
25
37
50

RM SERIES

MODEL RM-35M

• 19" RACK MOUNT POWER SUPPLI ES
Continuous

MODEL Duly [Ampsl
RM -12A 9
AM -35A 25
AM-SOA 37
AM ·GOA 50

• Separate Volt and Amp Meters
AM· 12M
AM·35M
AM-50M
RM-60M

ICS·
[Ampsl

12
35
50
55

12
35
50
55

Size (lNI
Hx Wx 0

5'1. x 19 x 8'/.
5'/. x 19 x 12'h
5'/. x 19 x 12Y1
7 x 19 x12'11

5'I.x19x 8'1.
5'/. x 19 x 12 '11
5'/. x 19 x 12'11
7 x19x 12 '11

Shlppln,
WI. II bs.1

16
38
50
60

16
38
50
60

51i"il'
Wt. flh .1

•
5
7
9
10
11
13
13
16
27
46
48

18
27
46
48

S~i"I'1
WI. II"']

134'Izx 8 x 9

l in [INI
H x W x 0

3 x 431. x 534

33/.x 6'hx 9
3'11 x 6'Ie x 7'/.
3'I.x6'hx9
4x 7'!lx 10l,:,
a x 7'11 x 10l,:,

4'ilx a x 9
4 x 7'Iz x 101/.

5 x 9 X 10'Iz
5x11x 11

6 x13 l4x1 1
6 x 13 l/ . x 12 '~

Sizi liN]
H x W x D

5 x 9x10'1z
5x 11 x 11

6x 13l,:,x1 1
6 x 13l/. x 1 2 '~

20
35
60
70

ICS'
[AII,'I

3

•5
7
7
10
12
12
20
35

18

12

ICS'
lAIIl ,.]

Colm COitinn"
MODEL Gray BIRk O,t, IAII"I
RS-3A • 2.5
RS·4A • • 3
RS-5A • •RS·711 • • 5
AS-7B • • 5
AS-10A • • 7.5
AS-12A • • 9
AS-1 2B • 9
AS-20A • • 16
RS·35A • • 25

MODE L AS-7A AS-SOA • 37
RS-70A • 57

COitinn..
MODEL D.I,IAm,'1

• Switetlable volt and ,6rop meter
AS-12M 9

• Separate volt and ,6rop meters
RS-20M 16
AS-35M 25
AS-SOM 37
RS·70M 57

RS·M SER;.:.:IE~S .-.~

RS-A SERIES

leS- lntermittent Communication seo.ce (50'l'o Outy Cycle Smm on 5 mi n. off)

MODEL VS·35M

VS-M AND VRM·M SERIES
fCS ' SIIIIINI 511"il.

(A_,.] Hx Wx D WI. [lbI.1
@13.8V

12 -wx a x s 13
20 5 x9 x 10'h 20
35 5 x 11x11 29
50 6 x13l4 X1 1 46

35 514 x 19 x 12'12 38
50 5'1. x 19 x 12'h 50

ICS ' Sill liN) S~ lp,111

A_,. H x Wx D WI. (lh.1
7 4 x 71h x 101% 10
10 4 x 7'11 x 101% 12
12 4'hx Bx9 13
20 5 x9x 10'h 16
11 2l /. x7o/i x9lf. 12

CIRCLE 16 ON READER SERVICE CARD

7
10

Cllli.uus
OMI, lA.p'l

@13.BVDC @10VOC @5VOC
952

16 9 4
25 15 7
37 22 10

MODEL

VS-12M
VS-20M
VS-35M
VS-SOM

• Variable rack mount power supplies
VRM-35M 25 15
VRM-SOM 37 22

• separate Volt and Amp Meiers . Output Voltage adjustable from 2·15 volts . Current limit adjustable from 1.5 amps
to Full Load

• 8uill in speaker c. .. C"lInn..
MODEl GrlY Slack 011, IA_p'l
AS-7S • • 5
AS-lOS • • 7.'
RS-12S • • 9
RS·ZOS • • 16
SL-l1S • • 7

RS-S SERIES



the essence of what I have learned over
the past three years of mobile and fixed
location imagery.

Nobody Knows the Noise I've Seen

There is nothing that can kill the qual
ity of an image like noise !As if some de
ity out there just does n' t want us to mess
around with APT satellites, every con
ceivahle obstacle has been built into the
system. Just look at the receiver band
width required for APT images. Forty
kilohertz lets in a lot of noise. Sure, you
can easily copy a signal of 1/2 microvolt
on your 2 meter handheld, but you only
have a 5 kHz bandwidth. The wide band
width. and the fact that 112 microvolt is
more signal than frequently available for
your satell ite receiver. presents a chal
lenge . Throw in the numerous high
power front-end overload sources near
the frequencies. and you need all of the
help you can get. No. this is not rocket
science. but LEO satellite reception at
home is an entirely different world than
from your car or van. Noise comes from
all sorts of sources. I don 't know what
the cri teria for meeting FCC Part B ra
diation is. but evidently it is JU S! short of
nuclear impulse .

The computer used to display the im
age. or to control the tracking system is
the largest source of noise, yes, even up
to 137 MHz! I have spent hours hand-se
lecting individual boards for usc within
the computer, substi tuting differen t
brands of the same type of board,
searching for the quietest one. There are
significant differences. All input/output
lines are decoupled with fe rrite beads.
The video monitor is another great
source of noise. The more sophisticated
the display, the greater the noise. This
year I needed ESVGA to provide 1024 X
756 X 256 resolution. Big-time display,
big-time noise! My demodulator has

Plwro C. Is -Day -2. jinal preparations done .
readv to hit the road.
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been tweaked like an Indy race engine.
and additional decoupli ng and shielding
has been added to the point where the
manufacturer's original cabinet is only
an outer shell, covering the added inte
rior shielding. All power supply lines are
shielded and dccouplcd. If you are afraid
of div ing into your expensive commer
cial equipment for which you don ' t have
a schematic, this may not be the "motor
sport" for you. Many pieces of equip
ment have feedthrough networks added
to their power lines. All cables are insu
lated to prevent ground loops. Cables
within the rack are separated by function
to provide additional isolation, and some
cables arc actually laced into the posi
tion which radiates the lowest amount of
noise. Power distribution using shielded
wire is routed via separate circuits with
individual circui t breakers for different
functions. Each piece of equipment is
bonded via an individual ground wire to
the common rack/chassis ground. Re
member, a good DC ground probably
isn't very good at 137 MHz.

If you usc a desktop computer, you
need 110 VAC for power. Power invert
ers arc a whole new breed of noise gen
erators. I have found the new high-tech
class D switching supplies will generate
noise from 60 Hz to over 400 MHz.
Even the HF ham hands become worth
less with the buzzing drone of this type
of inverter. Maybe there is a quiet one
out there; however, I have tried five dif
ferent inverters, all with the same re
sults . The inverter I use is an antique
bi-stable rnuluvibrator type with a real
E-I core transformer which goes a long
way to limit its spread-spectrum capa
bilities. I never was successful in climi
nating the rampant microprocessor noise
in my new all-band all-mode HF trans
ceiver: I just turned it off while catching
passes. The only pieces of equipment
which have not caused external noise ra
diation arc the Vanguard WEPIX 2000B
receivers. the AEA FAX, the KAM TNC
and the previously used TS-820 and
FRG-8800. With three major outings
over the past three years , I have spent
hundreds of hours determining noise
sources, and eliminating them. If I can
be of any assistance to you in similar en
deavors, I hope it will be in preparing
you for the challenge at hand, giving you
some clues as to where to look for noise,
and what may need to be done.

The problem is always the proximity
of the noise source to the antenna. I have
measured noise reduction of 40 dli ,
enoug h to eliminate the problem. just by
moving the antennas 20' away from the
car. Unfortunately, that is not a practical
solution for these events. Your antenna
will be within a few feet of the noise
sources, so you must keep your nose to
the grindstone.

Practice Makes Perfect

My planning for Sunrayce '95 started
in April 1994, after mak ing a commit
ment 10 Queen's Universi ty of Kingston,
Ontario, Canada. There were a few "giv
ens" to be reckoned with. The sunspot
cycle would be at thc hottom of the
curve in June 1995. This means HF com
munication would be the worst it could
be. As HF signals from numerous
sources are absolute essentials. the HF
equipmen t and antenna would have to be
upgraded. and offer the highest perfor
mance available. I purchased a new Ff
900 HF transce iver to replace both the
old transceiver and the general coverage
receiver. This saved a lot of space, re
duced power consumpt ion, and offered
tremendous flexibility. The SGC-QMS
antenna was selected as the HF antenna
of choice . This superperformcr provides
complete coverage from 1.8 to 30 MHz.
This would allow peak performance on
the ham bands, as well as general cover
age rece iving. Always preparing for the
worst, I packed a wind-up long wire. The
"SMART-TUNER" in the QMS can tunc

Photo D. AlmosI4.000 later: 0 11 the triumphant
relul1l through the Badlands



Photo E. NOAA satellite image showing the
well-defined "V" dow} [ormation of a severe
thunderstorm. ju.\1 aheadon the race course.

an end-fed wire if more antenna is
needed due to poor condi tions . The VHF
antennas would also need to be im
proved . Altho ug h I did my best to keep
my activities qu iet du ring Sunraycc '93,
people figured out what I was doi ng, and
I knew the co mpetition wo uld be in
spi red from Mondo '93. I wo uld have to
assume teams would try 10 emulate my
efforts; I had to be at least a genera tion
ahea d of them. T he APT-4X4RM I used
on Polarq ucs r was remarkable. At that
time, I manually trac ked the satel lites.
T his year, I would use the compute r fo r
auto-tracking. I did not hes ita te to install
the APTAX4R11X yagi and the
APT2CP turnstile from Woodhouse.
Keep in mind, putting full-s ized VHF
antennas on a car and run ning them
down the road Up to 10 hours a day, even
in the rain and hail. req uires extremely
to ugh antennas. Weatherproofing is also
important. A gentle shower on your roof
becomes a gale fo rce storm at 65 MPH!
The possi bility o f full days of rain must
be cons idered a real ity. T he antennas
must perform, regardless!

The new equipment rack layout was
started in December, with preliminary tests
made as soon a" the weather was decent. Be
ing one of those Midwestern conservatives, I
don't trust to luck, I trust to knowledge. The
equipment ruck and antennas were penna
nently installed on Mondo in April, which al
lowed two full months of line-tuning,
practicing, and preparing for any scenario.

On the Road

My team advised me about a month
befo re the race that they had made ar
rangements fo r a professio na l meteo
rologist to accompany me. He would be

bringing a small dish for data acquisition.
nhll'! Now this was really getting interesting.

Pam (my wi fe ) and I arrived in Indi a
napolis o n Saturday afternoon; the race
sta rted T uesday. On the way to Ind y, we
co nti nued "prac ticing" by capturing near
overhead passes (###25) while on the
move . Afte r a casual look around at the
solar cars, and a brief meeti ng with o ur
team captain, we were introduced to
Etienne Gregoire, the meteorolog ist sup
p lied to the team by En vironmen t
Canada. ET, as he is ca lled, is one o f
those people you like right off the hat. A
mild manner, a good sense o f humor,
and an inq uisiti ve mi nd made this look
like a good relatio nship. Consideri ng the
time we were to spend together over the
next 1, 100 miles, and the work sc hedule
that wou ld develop, I was very p leased
we drew ET fro m the pile.

"Applying our APT-gained
inf ormation to the computer
modeling gave liS the trllth."

ET came eq uipped with a 1.7 meter
dish. a receiver, a computer, and 15
years' experience as a profe ssional me
teorologist. ET and I shared information
on what was available from each other's
services. From the AN IK E satell ite, ET
was able to pull all weathe r maps avail
able from Environment Canada. We had
regio nal radar su mmaries, comp uter
mod els , cloud cover sta tis tics, weather
forecasts. observations from both pri
vate and public agencies , and custom
plotted so lar insulation factors for the
race route. I had all prod ucts from
NA M/NMC, plus the polar orbi ta ls. Just
prior to the race, NOAA 9 was turned off
fo r reasons unk no wn. NOAA 10 had
been off a few months, due to course
collision with NOAA 12. Of course, the
Russians turned o ff MET 3-4, '\0 we
were left with three sate llites fo r the d u
ra tion. Marginal, but we could make it!

We compared time schedules fo r
weathe r products, reviewed the daily
schedule for the race and esti mated our
fut ure locat ions for collect ion of prod
ucts. We pu t together a pl an for the next
nine days and hoped for the best. I m ade
a preliminary list of every NOAA and
M ET orbit du ring the race . I used Auto
Map to ro ughly dete rmine the long.!lat.
coord inates of locations a long the route.
and assigned reasonable time frames for
our progress. This pro vided a list of

poss ibil ities, based o n whe re we wou ld
he at any given time. The list was kept
available for re ference. bu t a second list
was made of the req uired passes . T his
list was then integrated with my dai ly
"activity schedu le" and prin ted. T he
daily sched ule was a list o f activities I
needed to perfo rm, based un time and
date . T he day was spent check ing o ff
eve nts as they occu rred. Although near
overhe ad orbital passes might be caught
free-hand on the APT2CP, the longer
passes which req uired tracking necessi
tated find ing a suitable place to park
Mondo , faci ng north. and determining
o ur current posit ion using GAPS. The ex
act coordinates were then entered into the
tracking program.

T he data ET was receiving wou ld he
used in conj unc tion with the images
from the orb itals and additional charts
from NA M/Nr-.fC. I was very pleased to
hear from ET that the quali ty o f the im
ages I was gathering on the road we re
better than those available back at the of
fice . As ET said, we know a front is go
ing to move. we just don't know when,
or how fast. Computer modeling will
move the fro nt based on many factors,
all conjecture. We were able to view the
front three times a day, .and therefore
knew exactly how fast, and in which d i
rect ion, it was moving . Applyi ng our
A PT-gained info rmatio n Lo the com puter
modeling gave us the truth . We rel ied
heavily o n 72-hour predic tions from HF
sources, and reviewed the GO ES images
twice daily.

Any Good Hoy Scout Is Well Prepared

I used the M ultiFax demodulator and
software for day-to-day usc. As ex 
pected, the grid/mappi ng capabilities
would come in handy. Reviewing the
race course be fore leaving Kalamazoo, it
became painfull y obv ious we could have
some real "Where are we?" problems.
The lack of geographic landmarks
through the plains states coupled with
the li kelihood of fai rly dense cloud
cover wou ld severely hinder our efforts .
I took an ho ur or so and put together a
"g rid-map locator" database usi ng every
conceivable landmark that could be seen
and iden tified from space.

Only two days into the race, we were
cloud-covered! The team wanted to
know "W hat's out there?" Re viewi ng a
morn ing NOAA pass. I fou nd two
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Photo ,,: MO{' O'I 'erlayal NOAA imagerakm atAlt(JI~ IL The O'I'l'rlay enabled us to daermine the edge

oftlU' ston" and IlOpe for tlli' rest 01"'''1' IUry;. nit' large frotu ol"t"r IIii' Rockies is beginning to"IOI'e.

landmarks for the map overl ay, Wou ld
you believe the only lan dmark s 1 co uld
fi nd were the Great Salt Lake and the
Door Peninsula o f Wisconsin? Well, it
worked! The map overlay allo wed us 10

determine whe re in the clouds we were,
and therefore to de termine where and
when our solar car could expect to find
sunshine . Thi s feature was used three
times during the race, and was crucial to
our success .

Another advantage we had was the ex
tremely high quali ty images. \Ve could
capture the ncar overhead passes with
the APT2CP. which is a story in itself.
Briefly, I couldn' t provide the clearance
ncces..ary for a complete antenna. so I
used the roof of the car as a non-reso
nant reflector. The performance of the
antenna was noticeably reduced. hut I
had been practi cing and fine-tuni ng the
entire system for the previous two
months and knew the limitations. T he
APT-4X... RM X yugi co upled with the
Yacsu AZJEL rotor would allow us to
reach out for the long passes. The 4X...
antenna provided incredible images. on
passes as Iowa.. 9 max imum e levation:
not bad for mobile! That mean t we could
get di ..rant early mo rni ng passes to get
an early look at the day, and look ahead
to the west a long way on later passes,
We could usc passe!' not av ailable to an
omnidirectional antenna. Thi s literally
doubled the number of usaole passes
available 10 us. The di rectiona lity of the
yagi was also a signifi can t contributor to
reduction o f noise pick up fro m devices
within J\.10111.l0.

Although I assume no cred it for
weather forecast! ng, we had al l o f the in
formation needed , and ET was very
skilled . We had no surprises: the weather
happened j ust as predicted . when pre
dicted . Over ....sOO miles were logged
for Sunrayce '95. and anot her 1.500
miles were pUI on the equipment during
preparation tc..ring before the race. Ev
erything wo rked well. with no problems.

Other Satellite Applicat ions

I wasn 't the only one u..ing GPS on
Sunrayce. Hughes was o ne o f the major
contributors for the event, and provided
an imeresting application o f the tclpath
navigation sys te m. The telpath system
was de veloped for in-car U1iC. A GPS rc
ce iver and a computerized map database
and display will allow a driver to see

1 6 73 Amareur Radio Toddy" February 1996

where he is with in a ci ty. This can help
guide the dri ver to the des ired destination .

For Sunraycc. the application was to
provide a GPS receiver for each ve hicle
team. connected to their cellular pho ne ,
The map display was the day's route.
and the display(s) was (were) at the
start/end of day an d at the midday stop.
You could approach a mon itor and see
the location of each car on the race
course. T his was a novel approach to
provide the hordes of visitors a clue as 10

where their favorite car wa...

The first day was a short course. from
Ind ianapolis to Terre Haute. After a glo
rious start at the War Memorial and
Capitol building. with a rousi ng series of
speeches and well-wishes from the
Mayor and the Secretary of Transporta
tion. the cars were ofT. We headed out of
town toward Terre Haute . ET requested
a chan from NAM in Norfolk.

Well, as expected , propagation was
terrible. and by then it was abou t 1500
UTC. The morning propagation fro m
NA M had shi fted ; we were so me where
be tween the sho rt and long hops , if there
were actually any hops at all , We were
cru ising down the high way, desperately
seeking NAM on all frequencies pro
grammed into memories on the HF rig ,
We didn't have time 10 stop; we had to
ge t this o ne on the l1 y. I li t a cigar in
frustration, while keeping my car to the
radio and one fi nger depressing the scan
switch on the microphone , I noticed an

Ix-w hcclcr approa ching in my side mir
ror. "Oh great!" I exclai med . "Just what
I need. the biggest shadow o n the road
and 1 have less than S·\ signal to begin
with : '

The rig slipped past me and as he
started to pull back into the driving lane.
the Scmcter j umped. "Yes!" The perfect
reflector for my antenna was now d i
rectly in fro nt of me. and we were driv•
ing exactly opposite Norfolk. 1 asked
Pam to check the map and sec if this
road would be straight for the next 25
miles. Upon confirmation that the road
should be good. I began closing the dis
tance be tween us and the large rear end
of the trailer. I kept an eye on the S
meter. and sure enough. when we were
about two wavelengths beh ind the rig.
the Scmctcr j umped to abo ut S-t Good
enough! I kept o ne eye on the Svmcter,
and one eye on the semi in front. I
wan ted to keep the signal as strong as
po ssible. but even at 3 1101H z. we were
very close to a very large bumper! I be
lieve Pam rested her eyes fo r the next
hal f ho ur, and when I slo wed down to
back o fT fro m the trailer, she squinted
into the back scat 10 view the mon ito r.
"Well. you got it; 1hope you' re happy: '

Amateur Spotters along the Way

Fro m Indian apo lis to Aurora, Colo
rado. teams of amateur rad io operator!'
provided spotting for the o ffi cials.
Check points were set up alon g the
ro ute, and as each car passed. the time
and car num ber were noted and passed
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JAN-BOXED TUBES
4CX300A/8167 Elmac $85
4032 Raylheon $35
6146W GE $19.95 10 lor $175.00

LOG PERIODIC ARRAY

CIRCLE 75 ON READER SERVICE CARD

DORNE & MARGOLIN ARRAY for 30-76 MHz
with 3:1 VSWR: rated 65 watts CWo 50 ohm
input; BNCconnections. Mounts to2.5"dia pipe.
P/o AS-2236/GRC. Packed size: 10'.42'.1 0";
unfolds to 10 fool square. 20 Ibs sn.
OM-199-38-7634, NEW $59.50

Prien F.O.I.ti... 0_. VlSA.IlASTEJlCAAO. DISCOVER
AI"''' SIliHilIl • WriI. .. lalest CatalD,

U6"uI oe,t. 73 • PllMla11/tt7-5573 • hl a11JttH313

FAIR RADIO SALES
1016 E. EUREKA. 1.11105 • LIMA, OHIO. 45802

When you subscribe 10 73 @ $24.97Iyear•••
It's ORty $2.08 per Issuel Call 800-274-7373.

QRX While I Reload

What's next? Hopefully by the time
you read this, I' II be preparing to cruise
across the Outback of Australia with the
World Solar Challenge. The WSC is the
other big event in solar-powered ve
hicles. This event is more demanding
than Sunrayce. as the course is much
longer and almost no one fee ls as if they
are "at home." At the time of writing this
article, I have a tentative invitation. For
now, I am preparing, learning as much
about the land down under as I can, and
dreaming of tracking satellites upside
down.

For more information; contact the au
thor or review the following references
on related subjects.

Useful Books
Weather Satellite Handbook; Ralph

Taggart. ARRL.
The Weather Satellite Experimenter s

Handbook; Martin Davidoff. ARRL.
Weather Radio. Anthony Curtis. Tiare

Publications.
Space Satellite Handbook; Anthony

Curtis. Gulf Publishing.
Exploring the Environment Through

Satellite Imagery,' Dr. Ann Berman. Tri
Space.

Guide to Utility Stations; Klingcnfuss.
Klingenfuss Publications.

Guide To Facsimile Suuions; Klingcnfuss.
Klingcnfuss Publications. Ii!'l
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Hameal! online service gi"es ~'OII access 10
O\'er I million hams via your COO1puter &
modem. Updated each month! Onlv $29.9'
per }-car. 1Jnlimiled use · 24 hours a d3)'-
~'ou p3)-' COf" the phone u ll.
'M,U2-U2S ~= )·A.X 5olO,r.J4.' I.t.
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CIRCLE 7 ON READER SERVICE CARD

We specialize in CB radio modif ication
plans and hardware. Frequency and FM
conversion kits, repair books, plans. high
performance accesscnes. Thousands of .
satisfiedcustomers since 19761cater 52

Next Day
....~~_ C.II T....,1.
~" .P. .., ..,. Wt SAjp Nt"''''' l~dD"Y ASA'
Ir'lolll'-'o'" Joo nU5 $14.95 $IU5

ZOO $JU5 $).1.95 $19095
<too $-19.9$ $-1-1.95 $J9. 95
500 $5.1.95 $-19.95 $-14.95
1000 $99.95 $89.95 $79.95

A"tt 'lIlRS Wts t ..--... """", - -,-....__..._..,._....
(8011313-8-125 _-:.s._lIT _

CIRCLE S ON READER SERVICE CARD

on. This was very beneficial in locating
cars which might be suffering mechani
cal problems, and in keeping an overall
eye on the progress.

Bennett Basore W5ZTN spearheaded
this effort. as he did in '93. Bennett de
serves some kind of sainthood award for
his efforts and patience. Along the road
we encountered every level of amateur,
communication ability, and obstacle.
Even though we frequently stretched the
capabilities of local systems, and there
seemed to be some deficiencies in
preparation, every individual, club, and
organization must be commended for
their efforts. To achieve cross-country
coverage during the week. many people
took time off from work to be able to
man the radios. I know there were many
inconveniences faced by all involved,
and the spotting locations were always
less than where you would like to spend
four or five hours!

Although Denver was not able to pro
vide radio communication the last day of
the race, the Denver area ATV group
went all out and provided images from
two camera locations to the end-of-race
finish line. It was raining all day, and it
was cold! NO[ only a miserable end for a
solar event, but nothing short of hazard
duty for the camera operators who stood
by their cameras, providing continu
ously framed and focused images as cars
approached the finish line.

iftiijiiliijiijiii'iiii~---_"=':
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Number'8 on your Feedback card

Souping Up a Surplus Field
Strength Meter

Increase the sensitivity ofyour ME-6I/GRC field strength meter.

Phil Salas AD5X
151 7 Creekside Drive
Richardson TX 75081

A
n interesting piece of surplus
te st eq uipme nt that has been
show ing lip lately is the M 6 

6 1/GRC field strength meter. I've seen
them at bot h Dayton and the Dallas
HAMCOM. These ME-6I1GRC field
strength meters have all been in sealeo
cardboard cartons (i.e . the y are all un
used). Prices seem to ran ge from SIS
to $25 .

What is the ME-6I1GRC'? It is a tun 
able field stre ngth meie r " for use with
such tact ical rad io sys te ms as Radio
Sets A N/GRC-9, A N/GRC-87 , and
ANIV RC-34." whatever those arc . The
instruction man ual that came with my
uni t was dated 1966. so these are prob
abl y Vietnam War era prod ucts. It is
interes ting to read the instruction hook
sec tion t itled " De molition to preve nt
enemy use" whic h. incidentally. comes
right a fter the align ment and troubl e
shooting section .

Fig. 1. Original circuit .
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Photo A . The ME-6 J1GRC field strength
meter with the 50 -239 conlln to r:

ME-61 FSM Description

The ME-6 1 FSM comes in a very
nice mili tary green watert ight enclo
sure whi ch includes a tel escoping
Whip antenna a nd covers 1.5 to 24
MHz in three calibrated ranges : 1 . 5 ~4

MHz, 4-10 MRI , and 10---24 MHz
( 160 through 15 meters). As shown in
Figure 1, the sc hematic, the M E-6 1
FSM covers the se three ranges hy
switch ing in d ifferen t inductors. The
var iable capaci to r is co mmon to all
th ree ranges. A second bands witch po
sit ion (not show n on the schematic)
al so shorts o ut the unused inductors so
that there is no mutual co upling be
tween the used and unu sed inductors.
The resu lting parall el-tuned c ircu it
feeds a simple d iod e detector and then
a I milliamp meter through a 50k o hm
vari able pot. Headphones can he

plugged into the phone jac k for detec t
ing AM signals. The ME-6 1 FSM
works well; ho we ver, it is not that se n
sit ive- d ue prim arily to the I
mill iamp meter that the detector cir
cuitry has to drive .

Modifications

There are typically two problems with
the ME-6 1 FSM: The internal pull -up tele
scoping antenna corrodes easily, and the
lack of sensitivity. a" mentioned earlier.

My ME-61 FSM was similar 10 others
that I had seen in that its antenna was
corroded. I addressed this problem by
completely removing the antenna and
mount from the front panel. The hole
that remains is j ust slig htly larger than
that required by an 50-239 UHF con
nector. Therefore, I centered an 50-239
on the ho le and carefully marked loca
tions for two mounting screws. A rter
drilling #4 holes in the front panel. I
mounted the 50 -239 from the inside or
the front panel. This looks good (sec
Photo A). For the antenna, I used a Radio

Photo H. The inside of the M£·6I..showing
the banerv hOl-fJlunlto the meier.
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ACARS stands for Aircraft Communica
tions Addressing and Reporting System.
This VHF teletype mode is used to trans

. mit data and messages between commer
cial aircraft and airport ground stations.
These transmissions at 131 .55 MHz., can
be heard on any scanner with the VHF
aircraft band. With the proper decoder and
this book you can intercept and understand
this interesting traffic, If you enjoy VHF
aeronautica l listening you will want to learn
about this fascinating development.

Universal Radio
6830 Americana Pkwy.
Reynoldsburg, OH 43068
• Phone: 800431·3939
• FAX: 614866-2339

-
~ -

II

Shack 270-1409 six-section cordless
phone replacement antenna ($3.49) sol
dered to a banana plug (RS 274-721). The
banana plug plugs into the center hole of
the 50-239, and the collapsed antennaeas
ily fits inside the cover of the box.

Now for the sensitivity improvement.
As you can see from Figure 2, I simply re
wired the metering circuitry and added a
2N3904 NPN transistor as a current ampli
fier (almost any NPN transistor can be
used). I also changed the detector diode to
a IN34 germanium diode (RS 276- 1123).
The 1.'JV AA battery is mounted in a plas
tic battery holder (RS 270-40 I) which has
been hot-glued to the meter (see Photo B).
You'll note that there is no on/off switch.
With no signal input. the transistor can 't
turn on and therefore no current is drawn
from the battery.

Results

Conclusion

Fig. 2. New circuit.

If you would like a frequency-selective
field strength meter, keep your eye out for
the ME-61. The simple modifications de
scribed here can really tum the ME-61 into
a valuable piece of test equipment. Other
modifications can enhance the ME-61
even further, As an example, you might
want to tum the 1.5-4 MHz range into a
15-40 MHz range if the higher frequen
cies are more interesting to you. Also, it is
better to have an RF preamp ahead of the
detector than a DC amplifier after it. You
could replace the 5Dk pot with a combina
tion 5Dk pot and switch for powering the
RF preamp. Or maybe you could use the
phone jack hole for something since most
folks don't use AM detectors anymore.
Experiment and have fun ! fa

TIle sensitivity improvement is signifi
cant. Before the modification, I could get
no more than a half-scale reading at maxi
mum sensitivity when I was located ap
proximately 100 feet from my mobi le an
tenna, running 100 watts output powerAfter
tbc modification, I can get a full-scale meter
reading at 100 feet with only 10 watts ofout
put power, with less than full sensitivity!
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Microwaving on Monument Peak
The story behind 0 111' cover photo.

CL Houghton WB61GP
San Diego Microwave Group

6345 Badger Lake Ave.
San Diego CA 92119

Photo R, The test wortbrnch at WU6IGP. 11:5 ('quippn/ I\'illl spectrum
analvzers, sweepers. signal grllerators, vector voltmeters. scope and
plain old YOM and solderings-: a 101 ofj unk that the power COIII/ )II1/.1'

woutd be proud of if I turned ;1 all on at one rime! This ;.5 where IIIosl

projects get the fi l/al test.

I'lwfl1 A . M ic /'(III"(/I'e operation ill I III' Sail D iego mountains at all
elevation of 6,000 feel above sea level. Mahlig colllaCt ow'r the
diuom moumoins require d WI/I'll/Ill alignment 10 be accurate within
I or 11legrees 01/ ttie compass. l lH I bevond this l'w llage point. the

1II00111/(Ii" drotss oJ!5,(KNJ[eet 10 tire desert )100r.
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made co ntact first was that we bot h use
s imilar eq uipment and 10 watts of power
feeding a 30-inch dish ar ncr mu. Consider
that our 10 watts o f power ami KY7S 's
2H watts bo th feed high gain microwave
dish antennas (34 dB gain). the product
of which produces quite a high ERP
power level. This ga ve us quite an edge
when signals were marginal. As time
elapsed. signals increased to $-2 for
sho rt periods of time.

&I W60YJ. Jo hn WB6BKR, an d
Jerry WA6VLF made contacts with two
of the stations . operating with o nly 100
milliwaus. Signal conditions Fluctuated.
rap idly producing severe Doppler fre
qucncy shifts on SSB voice. Voice could
be best described as a good Halloween
ghost voice imitation due to multiple re
flcctions and cloud scatter, We speculate
th is was part ly due to reported heavy
rain ncar our midpath calculations . Sig
nals peaked quite high for a few moments
and we suspect we were reflecting off air
cra ft Hying through the same area. The
biggest regret of this whole contact was
that we had all forgotten our tape recorders
for capturing. the cloud scatter audio con
tact . useful for future brag sessions. F!

N6IZW is pictured o n part o f the roc ks
(our chair) just below his dish antenna
and 10 GHz eq uipment during this
memorable contact. T he tower to the right
is part o f several com mercial installations
sharing this mo untaintop location,

Our microwave shot is not a record
di stance , but consider that this path was
o bsc ured by several other mountains .
mak ing this attempt a tough challenge .
The plan ag reed upon was for the Ari
zona station to transmit during every
even IO-minute period. and o ur station
to transmit on odd IO-minute segments
in case the lower freq uency liaison could
not he established. Ultimately. 2 meter
SSR contact.. were made. After some 30
minutes of antenna orientation and fre
quency scanning. both Kerry N6IZW and
Chuck W B6lG P made contact with Dave
KY7B within a minute of each other.

S ignals were not
strong initially hut
did increase to al
low operation from
all of o ur group
members that day.
Part of the reason
that Kerry and I

I
took the co ver photo o n top o f

Monum ent Peak (DJ\112SV) in the
Laguna Mountain area o f Southern

California , T his location is about 50
miles cast o f San Diego at an elevat ion
of 6.300 feet. Th is operation was part of
the ARRL 10 G HI. contest in September
1991 . 10 GHzcontacts were to he attempted
between the San Diego Microwave Group
and a groe p of amateurs oper ating from
Mount Union tDM34TK) at a 7.7(X).liJot 10
cation ncar Montezuma Cesuc National
Monumen t in central Arizona.

T he photograph shows a portion of
Monument Peak- real billy-goat terri
tory-and our stations on top of a small
pile o f roc ks. to which the two statio ns
were anchored , Several bungle cords
and cables were used to tic the equip
ment li rmly to the rocks to keep the m
upright in the heavy winds. Kerry



Number 21 On y our Feedback card

A Mobile Power Panel
Protect your vehicle and your rig.

Tony Marchese, N2YMW
35 Shannon Crescent

Spencerpo rt NY 14559-9758

Power Pan~

On - Off

Fig. 1. Schematic for the po wer panel.

,,
,

To Accessory Fuse I
•

Parts List

r--I /' \-,

50 u A, 2,560 uhm analog meter movement
(Mouser #564-72T-I 050 or
equivalent)

T-200-1 powdered iron cure (Amidon Pan
#T-200- I )

2200 1l F. 25V electrolyt ic capacitor
(2) 7 ampere, fas t-acting fuses with panel

mount holders
(2) 15 ampere. fast-acti ng fuses with inline

holders
., 6" section of 16 AWG insulated wire
12 AWG T HHN or equi valent wire (enough

to reach from batte ry 10 powe r
panel)

Di'DT switc h with contacts rated 10 amps
(minimum]

12V lamp with holder
Panel-mount . female connec tor. 10 amp

contact rating (minimum) ami
mating male plug

b-position or larger barrier strip
6-10" of small gauge wire
Metal cabinet
Misc. hardwa re
t 2V SI'ST relay with N.O. contact (Mouser

#526-R22 -1D 16-12 or equi valent]

Mouser Electronics: (800)346-6873.
Amidon Associates: 12033 Otsego Street.

North Hollywood, CA 91607.

OutpUt

(-)

each of the smaller WIres to the meter
movement.

I produced the current version of the power
panel in less than two hours. An additional
hour was required to install the unit in my car.
The time invested was well worth the effort

as I ca nswap radios in under fi ve minutes and
not compromise my vehicle's electrical
system. Fa

,
,
,
,

15 Amp ,
,
,
,
,
,
,
,
,

(-)

Battery

(. )

useful for monitoring the nominal current
drawn from the battery during variousopcrat
ing conditions.

The power p anel scbcmatic is shown in
Fig. 1. The 30 IlH filter choke was con
suuctcd by winding 12 turns of 16 AWG in
sulated wire onto a 1'-200--1 powdered iron
core. The 50 IJA, 2.s6k olin analog meter
movement utilizes the fi lter choke's 0.012

ohm winding resistance as a current shunt.
This increases the full scale meter reading to
approximately 10 amperes. The meter face
has been highlighted in red from the 7 ampere
mark to allow quick identification of the sec
ondary fuse meltdown point.

The power panel also includes a relay
which disconnects power when the ignition is
off. The relay is activated by a separate power
connection to an "Accessory" slot on the
vehicle's fuse block. This prevents the radio
from draining the battery if the unit is acci
dentally left 0 11.

Construction of the (XNier panel is fairly
easy as no circuit board or special wmng
techniques are req uired. All connections were
made 0 11 a single barrier strip mounted inside
the metal cabinet. I did. however, solder a 20

AWG wire directly to each end of the choke
to prevent inadvertent disconnection as re
moval of the shunt resistance would allow the

supply current to pass through and destroy
the panel meter. Connect the opposite end of

I
recently obtained a 2 meter radio for
my car. After consulting several
sources, I was convinced that a direct

connection to the battery was the best method
to obtain power for the radio. This, however,
presented me withan interesting dilemma. I
was thrilled to have the ramo but hesitant to
connect equipment directly to the battery for
fear ofcausing costly damage to the vehicle's
electrical system. What I needed was a
method to protect both the vehicle's electrical
system and the radio equipment from
subsequent power problems.

The power panel described in this article
was designed to protect the vehicle and radio
equipment I have also used this opportunity
to standardize the connectors on my own
equipment, including the power panel and a
13.5 VOC supply. This simplilies movement
of my equipment between various vehicles
and my home Q11 I.

TIlC power panel incorporates two levels of
overload protection. TIle primary source of
protection is provided by a set of infi nc, IS
amp, fast-acti ng fuses that arc located close to
the positive and negative battery terminals.
These primary fuses guard against potential
shorts from cable chafing and abrasions in
side the engine compartment. A secondary
level of overload protection is provided by a
set of 7 amp fa"it-acting fuses which prot ect
against electrical overload from high power
equipment and potential cabling problems
within the vehicle's cab.The secondary fuses
are physically located on the exterior of the
main power panel to allow quick access and
easy replacement.

The almost inevitable need for noise sup
pression wassatisfied by incorporati ng a fi lter
network into the unit, thereby avoiding the
unsightly rat's nest of wires which is sure to
result if independent components arc in~

stalled later. The power panel also incorpo
rates an analog meter to monitor the current
passing through the output connector. The
meter is not essential for the system's opera
tion and may be omitted if desired. I have,
however, found this option to he particularly
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Do You Remember?
Glen E, Zook W5UOJ

410 Lawndale Drive
Richardson TX 75080

E
very once-in-a while, many ama
leurs like 10 lake time to reflect
lime 10 rcmcrnbcr. About 20

years ago I wrote a similar article which
Wayne published in 73 which met with a
favorable response from the readers.
This one has been updated somew hat.
but is still aimed at the over-25 crowd.
Over 25 years as an amateur, that is , the
QCWA crowd. However. newer ama
leurs m ight just gel a kick out of trying
to make sense o f the fo llo wing list. But,
if you have to as k any questions, then
you reall y don 't re member.

So, without further ado:
Do You Remember?
Thc "S lxcr." ''Twoer,'' and ''Tener''?
ARC5s?
The "Dream Recei ver" (the o ne 1

owned was more like a " nightmarc'T )?
The BC779?
The "My QTH" QSL cards?
When VO was a separate country

from VE?
When the "ideal" Novice rig was a

OX40 and an SX99?
Co ntrolled carrier mod ulation?
DSB ?
The SX IO IA?
The VF- I VFO?
The DX20. OX35. and OX60?
The 30Ll transmi tter (not the 30Ll

linear !) by Collins?
The KWM I?
The orig inal "B andit"?
The TBS50D (160 thro ugh 2!)?
The HRO series?
When an 807 was a tube, not a dr ink?
The 8 14'1
The G66 and G77?
The one-eyed "Gooney Bird" ?
The second generation "Gooncy

Bird" ?
When Novices could operate 2 meter

phone. hUI Technicians couldn't?
Crystal control and 75 wa tts?
When the "Adventurer" <uKI "C hallenger"

were not space vehicles?
The Drake TV300HP?
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Using a BC459 or BC457 as a VFO'!
"Rice boxes" and "Japtracs''?
The 16V and 300?
8th MOs (and even earlier")?
The 4 1V and SOD?
The 75Al ?
The AF67 (or even earlier, the A54H)?
When a "tribander" was a converter.

not an antenna?
The NC240D?
The NCI 830 (or even ea rlie r, the

NCI 73)'!
The "Sky Buddy" ?
The S40 B?
The S77?
Globe Chiefs and Glohe Scouts?
The Apache, Mohawk, and Seneca'?
The Mohican?
The KWSl '!
Leo?
When Leo had hair'!
The orange QSL cards from Walte r

Ashe?
The logbook QSLs fro m GE?
HI HI HI HI fro m space on CW'!
The Invader and Invader 2000'!
Pedestals?
The quad at HCJB?
1l1eCentml Electronics lOB and 20A?
The CE lOOV ?
Modifying a BC45S to use with a CE

lOB or 20A?
The Tcchcraft covcrtcrs?
International Crystal 6 meter rigs ?
The Lincoln?
Kn ight Kits?
The RIOOA?
The Swan 120 (or 175, or 140)'1
The Swan 240?
Heath monobanders?
The HQI 29X (or, even earlier, the

HQI 20X )?
The S P600?
Your first QSO?
" 8 gs" n t k 'u . , 0 eyers,
The v ibroplcx Champion and Standard?
Astatic?
When W9IOP (also WSIOP, W2IOP.

ctc .) won the Sweepstakes evcry year?

W9VW (h int: Look at W910P OX
contest scores)'!

The 75A4?
The S85?
The HQ 105TR?
When Johnson built only ham gear?
The AT- I andAR-I (I owned an AR-3)?
6AG7-807 (or even 6V6-6L6)?
The 2E26 and 6146?
When the 829B was the "eat's meow"

on 2 meters?
The SCR522?
ROWH (Royal Order of (he Woulf

Hong )?
ROHO (Royal Order of the Hoot

Owls)?
"N I'd ktd d " ?o I S. 110 1 s, no space ca ets ....
W20 Y (l gOI o n his "reserved"

frcqucncy oncel )?
W5IO (" I know this guy, he bought a

d k " )"on ey... .
ZL2BE (and his 20 wavelengths on a

side rhombics)?

The rhombic?
100 Norlh w estern in Ch icago?
When Lafayeue was across the street

from All ied'?
When Radio Shack bought All ied?
Olson?
"Cali fornia Kilowatts"?
AGL Elect ronics?
6 Up Magazine'?
Western Radio Amat eu r?
When W2NSD ran CQ, not 73 '!
Cowan Publish ing?
Zepp Anten nas?
The T2FD'!
"Radiates equally as poor 10 all

directions" ?
The OXIOO?
The SB- IO?
The quad-vcrsus-yag i debate '!
AR22 ro tors?
Prop pitch motors '?
Selsyns?
The Communicator III?
WR ca lls?
When an "X" call meant experimental?

Contfnued on page 60



o 1995 Pee, Ilm. _Co

ALTERNATIVE SOLAR PRODUCTS
27420 Jefferson Ave. &lite 1048

Temecula, CA 92590-2668
(909) 308-2366

FAX (909) 308-2388

Call today for your free catalog!
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CIRCLE 115 ON READER SERVICE CARD

See Your Siemens SolarPowerPro ' y

Our 20th Year

Why the new ULTIMETER®2000 is

The world's best
home weather station

The ULTIMETER 2000 tracks more than 100 values to
help you alert others to dangerous weather extremes and
protect your own equipment.
Features superbly accurate:· barometric pressure . 3-hr. pressure

change- indoor/outdoor humidityv - dew point"
• wind speed/direction . indoor and outdoor
temperatu re - wind chill temperature - rainfall".
Instant access to: • current values . today's
highs and Iowa - yesterday's hig hs and lows ·
long term hig hs and lows • time/date for all
highs/lows s rain totals's for today, yesterday and

long term - alarms, and much more. (her 100
weather monitoring values in a ll!

Versatile 4 mode serial port makes it easy to
record data automatically or monitor values remotely
by phone, modem or radio link.

Pate nted desi gn ma kes th is co mplete
weather mo nitoring sys tem easy to install and
simple to use . Informative, educational, and fun.
The ULTIMETER 2000 is a great value, too-
only $379 plus shipping. ("'Opt ional sensors udd'L)

Other models starting at $179.

1-800-USA-PEET
or 908-531-4615 FAX 908-517-0669

PEET BROS. COMPANY
1308-6027 Doris Ave., Ocean NJ 077 12

4" ~ \ \_'~'
, " -" t 11

",,,u,l """ 0 .

The~for

Ham Radio Operators

Tells you when high winds threaten so
you can crank down your tower and
safeguard other equ ipment. Shows
speed and direction sim ultaneously. A
patented low-impedance wind sensor
res ists RFI and improves reli abili ty.
40 ft.cable can be extended to over
IlXXI feet wi th full accuracy.

Solar Electricity.
Dependable Power, Anywhere.
Wherever you need reliable power for all types of solar powered com-
for telecommunications, Siemens munications installations.
solar systems candeliver it. Under
any environmental condition.

This ultra-reliable Weather Station is
your first alert to changing local weather
conditions ,gives you up-to-me-second
data to transmitviaA.P.R.S.oron SKY·
WAR.'\l and A.R.E.S. networks.

High-efficiency and long-term
proven performance make
Siemens modules your best choice

SIEMENS

CIRCLE 49 ON READER SERVICE CARD
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Basic Packet Modem
Greg Cerenzia N3PRT

4 Leesa Court
Lexington Park MD 20653

rial port . They use the DTR line for
TXD. the CTS line for RXD and the
RTS line for JYTT. Therefore. these pro
grams were written specifically for this
type of modern .

Refer to the schematic. Fig . I . Power
is supplied 10 the modem from the com
puter by the TXD. DTR and RTS lines of
the serial po rt. Diodes 0 1.02 and 0 3 al
low the pos itive voltage:'> to reach the
voltage regulator VRI to power the cir
cuit, but do not allow these lines to inter
fere with one anothe r. Most so ft ware
TNC programs will raise the TX D line
of the seri al pori high co nstantly while
the program is running. T hey will also
kee p the DTR line high while receiving .
When the RTS line goes high 10 key the
radio, the DTR line will send data by
toggling high and low. The high TXD.
high RTS when keyed , and high pulses
o f the DTR line provide power to VRI,
which supplies the circuit with the re
q uired 5 volts. Capacitors C I and C2
provide fi ltering and stabi lity o f the
regulator and the output vo ltage .

IC2 is a 74HC04 CMOS he x inverter.
It draws less current than a standard
7.fO·t which is why it was c hosen for
this circuit. It performs the d ual func
lions of inverting the appropria te signa l.'>
and serving as a pseudo RS-232 to TIL
line conven er.

To key the radio. the software raises
the RTS line of the serial port high.
Since almost all radios require their PTT
line to he pulled low 10 key the radio .
thi s high level must he converted to a
low level or ground closure . The high
RTS goes to pin 3 of the invener and is
convened 10 a low output on pin 4 ,

Photo A . The author 's Basic Pad ,.t MOt/em
setup M'ith radio. cables and laptop.

Uses

NOTES:
1. AI ttJdes!lre 1N9H
2. SOme HTs r~e e reSiStor between pr.s

1and 3 see ycu- o-'leI'S rrtIW'U!Il

16 15W 13ta Tl lO t

This modem is designed to work with
the serial port of most IBM-compatihle
computers. A software TNC program is
req uired for operation and most nBSs
haw shareware TNC programs av ailable
for downloading. Known compatible
programs are Baycom and SolT:\'C from
j-Com. (Although SolTNC works well
when configured for com I . I have not
yet been able to get it to work o n com 2.)
I have seen numerous other soft ware
progmms and dri vers on the Internet for
this type of modem that allow TCPflP
usc. games. and Windows-compatible
programs. etc. Wit h the simplici ty o f this
setup I am sure that o the rs will continue
to he developed.

C ircuit Analysis and Operation

The software TNC program is the
heart of this setup. Most of these pro
grams have the same major fe atures in
common. They provide a mcmory-rcsi
de nt AX.25 packet protocol, a user ter
minal interface 10 send and receive fro m.
and a means 10 access the compute r 's se
rial or parallel port . It should he noted
that most software TNC programs do not
use the standard RS-232 pins o f the sc-

."

." ca " ..
r W n ~,~

• ca ~ "
~ ,4J:l61t1 ""'"
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FiK. I. Schematic for tne modem.
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BASIC PACKET MOCEM

-

W
ant to get o n packet for a
minimum invcstrncnr? Want
to try packet without the cost

of buying a TNC'! Or would you like to
operate portable pucker without laking
your T~C with you '! Then this is fo r
you! This project is an easy-to-bui ld
Bell 202 1200 baud packer mod ern that
is powered from the computer's serial
port and requires a minimum of parts.
While it is nOI a TNC by itsel f', the mo
dem and a so ftware TNC program run
ning on you r compu ter can perform
many of the same functions as a TNC
and will get you up on packet for a mini 
mal investment. (Note : This project is
available in kit form from LOG Elec
tron ics. See the Parts List for ordering
information .I

When Lfi rst decided to build my own
packet modem I was su rprised that not
much information was avail able. After
doing lots o f research. reviewing techni
cal notes from the modem chip
manu f-acturer. and experi ment ing. I
fo und that the modem chip could work
with on ly a few added co mponents. I
have used this design for o ver a year as
of this writing and it works well. Mcm
hers of our local cl ub have also built this
project and arc happy with the resu lts.

[> [> [>
c 2 74HC04

[> [> [>



OUR 25TH ANNIVERSARY SHOW!

GREATER BALTIMORE
HAMBOREE AND
[[]mPlJTERfE5T

HOST TO THE

ARRL MD STATE CONVENTI~~ Jl
1- - - - - -----1I\I\fV lJ lI U

MARCH 30 & 31,1996
Timonium Fair Grounds

Timonium, Maryland

ONE OF THE LARGEST SHOWS
IN THE ENTIRE COUNTRY

Over 19,000 Attended Last Yearl
ARRL Forums & Programs • Banguet
10 Acres of Indoor and Outdoor Sales

3 Buildings. 1,100 Indoor Spaces
Indoor Fleamarket. Outdoor Tailgate

Indoor Tailgate. FCC Exams
Special Event Station Sponsored by ICOM

Discount 2 day admission byadvance sale only, CALL!
II: 410-HAM-FEST Write: G.B.H.& C.

Or: 1-800-HAM-FEST Post Office Box 95
nytime, for Voice arm Info Timonium, MD 21094

Sponsored by: The Baltimore Amateur Radio Club, Inc.

mtTIii!III310GorfieidStSuite4 ONI
PO Box 2748 $99 LY.OELECTRONics Eugene. Oregon 97402 .0

(ontrol your home
from your radio!

The Auro-KAll'" AK-16
DTMF Controller Board
featu res 16 relay driver
out puts a nd DTMF to X~ 1 0

hous e control capability!
Using your radio keypad, you ca n control either the relay
out puts, X-10 modu les, or bot h! X-10 opera t ion requires th e
PL-513 Power Line Interfa ce ($20). The AK-16 mat es readily
wit h our RB-8/l ($99) or RB-16/l ($14 9 ) relay boa rds. The
0-12 dig it security code is user progra mable us ing your DTMF
keypa d. Addit iona lfeatures include reprogramable CW IDand
s everal modes of operation, includ ing t wo wit h CW res pons e
t ones. Printed circuit boa rd. a s sembled a nd t es t ed .
ViSA, MASTERCARd , A MERiCAN EXP RESS. D iSCOVE R C ARd

COD ON CAS~i OR M ONEY O RdFR bAC,i s ONly

SIH, $6 USA; $10 Cn",dn; $15 FORli'iN CO D, $5
Price and Spec ificat ionsa re subject to change without notice

Orders: (800) 338-9058
Info: (541) 687-2118 Fax: (541) 687-2492
Catalogs are also available via t he Internet

mot-ron. info@emerald.com
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DAIWA

4W min.

±10% of fullscale)

3 W min

5 W/50W 5 Wt25 W
Better than ±15%

71 W x 78H x lOOD mm/300g

CN-l0ll CN-l03l
1.8 - 150MHz 140 - 525MHz

CN-4l0M CN-460M CN-465M
3.5-150MH 140-450MHz

15WIl50W 15W175W

15/1 501l5kW 201200W
1.5kW (l.8-60MHz) 200W

l kW (1 44MHz) (1 40-525MHz) ,

SWR Detection
Sensitivity

Tolerance

, Freq.

" Power Ran e::-+'-T.'i~C'i-~+..::,---~~C'--r
Power Rating

Model

Dimensionslweight

Freq.

SWR Detection
Sensitivit

Power
Ran e Reflected
Tolerance

" Model PS-4ODX RS-300 PS·50TM, .
_; I~put Voltage AC 230 or 117VAC on ODR, ±5%
« Out ut Volta e 1-15VDC variable B .gV fix.

/ Output MAX. 40A 30A S.2A
Current Rating 32A 24A 4.2A
Voila e Fluctuation Less than 1% Less than 2%
Ri Ie Volta e Less than 3rnV (with rated out Ul)
Protection Circu it when 42A when 32A when 5.2A
Dim!!!!5~~HD, MM) 216;(110;(280 172;(150;(240 135x87x200
Net Weight 85 kG 8.9kG 2.5kG

ower Consumpt on 690W max. 6QOW max. 120Wmax.

CN-101 Series

CN-400 Series

73 Amateur Radio Today· February 1996 25



where it is routed to a time-out ci rcuit
and to pin 9 of the inverter. T he low on
pin 9 is converted to a high o n pin 8 that
turns on Q I. When Q I turns on, it pro
vides the low or ground clos ure for the
PT'F o f the radi o.

The keying time-out circ uit is pro
vided in case the softw are hangs up or
you run another program that raises the
RTS line high. It prevents yo ur radio
fro m either causing interference on the
cha nnel or burning up! T he circuit is
comprised of capacitor C6, resistor R I 2.
and d iode 0 4. As soon as the so ftware
raises the RTS line high. pin 4 o f the in
verter goes lo w. This allows C6 to start
cha rging through R 12. Aller C6 charges
to ahou t one time constant (approximately
20 seconds), the voltage "seen" at pin 9
will he high enough to cause p in 8 to go
low, thus unkcying the radio. C6 will
continue to charge until it reaches a charge
close to the supply voltage. 04 is provided
to keep pin 9 from seeing the 5V supply to
the timer circuit. When the RTS line goes
low, C6 will discharge and the timing circuit
will begin again on the next key.

IC I the TCM3 105JL chip is the main
component of the circui t. It is a si ng le
chip asynchronous Frequency Shift
Keyi ng (FSK) voice band modem that
can he jumper selected to the Bell 202
modem standards . A pin-by-pin descrip
tion of the mode m chip follows :

P in 2 (CLK) is a clock o utput. It is
sent to the hex inverter and then fed hack
to pin 5 (T RS) of the modem chip to pro
vide an inverted clock signal for Ben
202 mode.

Pin 3 lC DT) provides a carrier detect
output. It isn't used on most serial port
software TNC programs. but can be
hooked up for certain appl ications that
may requi re it.

Pin 4 (RXA) is the receive audio in
put. C7 is an AC coup ling capacitor and
05 and 0 6 for m a clipper ci rcuit to lim it
the audio input to the modem ch ip.

P in 7 (RXB ) is the recei ve bias. The
bias vo ltage tell s the modem 's in ternal
comparator at what level to slice the DC
variations fed to it fro m the in ternal
m ultivibra tor demod ulator.

Pin 8 (RX D) is the comparator's out
put. T his is the receive data that is in
verted and then fed to the computer's
CTS port.

Pin 10 (C OL) ha s a level set by R4
and R5 for the pin 3 (C OT) output.

Pin I I (TXA) o utput of the modern . It
is AC coupled by C3 and its ' le vel is se t
by R2 and R3 .

P ins 12 (TX I) and 13 lTX2) arc
strapped together and tied low fo r the
Bell 202 mode.

Pin 14 (TXD) transmit data from the
computer's ser ial po rt is inverted and
then sent to modem on thi s pin.

Photo B. The completed circuit board
installed in case.

Pins 15 (OSI ) and 16 (OS2) arc the
co nnections for the 4.433619 MHz crys
ta l and C4 and C5 capacitors which set
the freque ncy for the on-chip osc illator.

Construction

Construc tion is pretty straightforward.
See the Parts List and refer to the sche
matic diagram (Fig . 1) for component
intercon nections. Whe n installing the
parts, observe proper orientation of the
diodes and capacitors . Note that the m in
iature voltage regulator looks identical
to the transistor, so check them before
you install. To prevent damage to the
lCs, use sockets and install them last.
You can construct this circ uit on perf
board . I have built one th is way, hut it
was pretty messy, so unless you are a
sk illed perf hoard builder the printed cir
cuit hoard is recommended . See Fig. 6
fo r the circ uit board layout.

CIRCUIT BOARD TO Jl SERIAL PORT CONNECTIO NS Enclosure

CI RCU IT BOARD TO J2 RAD IO CONNECTOR

FiX, 2. Pinouts fmm the circuit 10 the cnctosure s J 1 dena COllnoTtor:

Note: The functions lis te d are refe renced for this modem. They are not standard
RS-232 fun ctions .

Fig. 3. Pinouts from the circuit hoard to the enclosure's J2 radio connector:
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The enclos ure listed in the Parts List is
small and has a removable battery cover
to accesses the potentiometer R3 level
adj ustment. If you chose to use this en
closure you wi ll have to re move the bat
tery compartment div ider by carefully
cutting it out with a hobby kni fe or ro
tary cutter. Do not try to bend and break
it out, because you will probably destroy
the enclosure. Use the front panel and
carefu lly drill and fi le to moun t the 5-pin
DI N chassis mount con nector and the 9
pi n O-SUB fe male with 4-40 screws and
hex nuts. It may he necessary to file the
corner o ff the 9-pin O-SU B connec tor
for both of these to Ill. Do not over
tighten the screws or you will damage
the front panel. A sturdier front panel
can he made from alumi num cut to the
same size as the plastic panel.

Use short run s o f wire and connect the
circuit hoard to the appropriate pins of
the co nnectors on your enclosure. Refer
to Fig. 1, 2, and 3.

TXAUD-100 3-PIT
RXAU D-4 0 5-N/C

2-GND
Mode m Chassis Connector Solder Side

CIRCUIT BOARD FUNCTION J2 5-PIN DIN

TXAUD 1 Trans mit Audio 1
GNO 2 Groun d 2
PIT 3 Pus h-to-Talk 3
RXAUD 4 Rece iv e Audio 4
Look at yo ur 5-P1 N DIN connector nu mbering ca refully; It Is not numbered
in s equence. This view. lookin g at the so lder side of the chas sis connector.
s ho uld help:

CIRCUIT BOARD FUNCTIO N"" J l CONNECTOR. OB-9 OR DB-25
lXD 3 PDWER 3 2
DTR. TRANSMIT DIGITAL DATA/POW ER • 20
RTS 7 PUSH-TD-TALI<IPOWE R 7'
CTS 8 RECEIVE DIGITAL DATA 8 5
GND 5 GROUND 5 7



35.31 N 62.44 W
I Locator FM85PV

AZM 292 dgr$
1 ° rt>it # 213i'

11:49:06 UTe

I" WindOWS 95" Ready
......."

/
- LOS-
Report: Signature Loss
of Active Satellite

• Mu lti·Tasking Rea l Time Satellite Tracking·
• Five Global Projections with Zoom In/Out Capability •

• Interactive Voice/Sound Tracking ·
• Ka nsas City Tracker Rotor Interface Support 

• Professiona l Logbook/Callbook Manager '

1-800-350-3871
LogSat Software Co rporation

Tel. (407) 275 .{}780 Fax (407) 275 -2416
425 S. Chickasaw Tr.• Ste. 103 - Orlando, FL 32825 USA

•
HIJ~t I3 3 ;<IIIC1O 'r,*UC~pl

Repeater controller with DT~I F Controlled Autopatch and 4 control
outputs. Switch selectable CWID. VOX or COR receiver control.
Assembled tested board. 180+ DT~IF codes. LED's for Power, TX,
IL'(, Phone. Intel 8749 microccntroller. Board size 3.8 x 6.3 inches.
You add receiver, transmitter, power supply ( 12v), phone line, and
antenna system. Circuit board is lOP qual ity. double sided, plated
through holes, solder mask on both side... and parts legend. Shipping
$5.50 lor US Priortv Mail Insured. Send $145.45 Postal Money
Order only. Best time 10 call, Spill 10 7pm Pacifi c time. Leave your
address on my answering machine for more information or write to:

REPEATER CONTROLLER
With AUTOPATCH $139.95

Track Hundreds Of Satellites, In Dozens Of VWndows •

LOGSAT PROFESSIONAL V.5.1• John Bell (702) 267-2704
1381 Saratoga St. Minden. NV 89423 • $3 .50 slh - $5.00 Int . for Windows
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C158
2·Meter
Handle

C5718DA
Deluxe

Dual-Band Mob ile

STANDARD.

C508
Mlnl·Size

Dual-Band
Handie

NEW EQUIPMENT PRICING AND ORDERS 1-800-666-0908 OUTOF STATE
TECHNICAL, USED GEAR, INFO 203-666·6227 24HR FAX 203-667-3561

tJ$ LEN II/VI
COMMUNICA TIONS INC.

21 GARFIELD STREET. NEWINGTON, CT 06111
M·F toe, rt:;;:J rc:::t ~l! Sa~e .Day C.O.D.s
SAT. 10·4 ~ ~ ~ Shlppmg OK

C558A
Deluxe

Dual·Band
Handle

CALL
OR WRITE

fOR AfREE
CATALOGUEI

ri-Ex®
TOWER CORPORATION

A
Master(:ard

V

7182 Rasmussen Ave. • Visalia, CA 93291

Where engineering and quality come first!

TO ORDER CALL TECH SUPPORT
800-328-2393 209-651-7859

FAX '

209-651-5157

• Our LM-470D is now redesigned

to hold 15 ft. at antennae at 70 mph!

• Trl-Ex builds the finest in c ronk-up.

free-standing or guyed towers.

• All towers ore complete with

rigid concrete bose mount.

CIRCLE 22 ON READER SERVICE CARD CIRCLE 234 ON READER SERVICE CARD
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Fig. 5. P illlJl/u from the modem 10 tile radio cab/e.

RADI O CO NNECTORfUN CTION

Troubleshooting

custom information for your computer,
etc. Tum off yo ur computer (most com
puter manuf-acturers recommend doing
this before hooking up peripherals to
ports). Hook up your rad io and computer
to the modern then turn on the computer
and run the l1'\C program. Unsquclch
vour radi o and adjust the volume just to•
the point where rhc RX. indicator o f your
program comes on or flashes. It is not
necessary to increase the volume beyond
thi s point.

If you arc on an acti ve packet Ire
qucncy you should nnw he able to rnoni
tor decoded packets o n the screen . If not.
check your software setup and man ual.
Read the instruct ions for your so ftware
on how to connect to another sta tio n.
Hopefully everything is work ing Fine. If
not, here arc some troubleshooting tips.

H'TT0 l '1XAUO
5-NIC • . RXAUD

2-GHD
Plog Connector Solder Solder Side

Hote: Rc::ler lo yoo owne rs m.nulli lor the pilHlul of yo.., rad io connector.

5-PlN DIN
.~ .TXAUD 1 Transmil Audio ..... ,

GND 2 Ground AIR
PIT 3 Pus h-1o-hlk AIR
RXAUD • Receive Audio AIR
look 01you r 5-PtN DIN cennecter numb ering cllrefully; il is not nUII,bered
in seque nce. This view. looking III the s older side ol ltle plug eenneeeee.
s hould hel p:

line o f the modem
goes low the key
ing resi stor causes
a voltage drop from the LX:: high. thus
making the rad io key without short ing
the audio signal to gro und, If your radio
needs th is resistor it can he easily in
stal led inside the backshcll o f the Scpin
DIN plug between the TXA UD line and
the PTT line. Usually a 2.2k or 3.9k resistor
is used, depending on the make of the rafio.
so check yourowner's manual ford..'lails.

For mobile rigs, thc same cable type
that was used for the serial port interface
cable can he used . You may want to add
some heat shrink where thc cable enters
the backshel l of the radio connector to
pro vide be tte r holding when the clamp is
ligh tened down. Refer to your owner 's
man ual fo r the proper pinout of the rad io
connector. Most mobile rigs can have
the PTT line hooked up di rectly without
a keying resistor. The pinout fur the S
pin DIN mating plug for the chass is
mount plug is shown in Fig. 5.

DB-9 OR OB- 2 ~ DB 9 OR OB-25
3 2 POWER 3 2
• 20 rRANSMIT DIG ITAL DArA/POWER 4 20
1 • PUStHO-TAlKJPOWER 1 4
8 5 RECEIVE DIGITAL DATA 8 5
5 1 GROUND 5 1

Nole: The lundlons li sted are refere nced lor lhls mo de m. They a re nol s lllndllrd
RS-2 32Iondions .

COMPUTER FEMALE CO NN. fUN CTION' MODEM MALE CONN.

Compu ter Data Interface Cable

Fig. ./. Pinouts fmm the ('(llII/llI ler 10 lite modem Interface cable.

Some computer data cables arc on the
expensive side and since you have at
ready built your own modem; why not
bui ld yo ur own data cublc" A standard
data cable will work, hUI for this inter
face five lines arc all that is required .
Refer to Fig. of for the pinout. If you pur
chased the bulk data cable in the Parts
List, the shield counts as the fifth con
ductor (GND). The shield should be
twi sted together and have heat shrink
put over it to form a wire. You ma y also
want to put some heat shrink over the
data cable where it enters the backshcll.
This will provide firme r clamping once
the buckshcll is assembled . Note that
this cable is for this modem o nly. It
won 't work with a landlinc-typc mod em,
because some o f the ot her lines required
arc not used in this interface , Vou can
build a cable to go from OB·9 to DB-9
or D8·25 if you r computer has a DB-25
serial port .

Rad io Interface Cables

The stereo cable for most audio sys
tems and VCRs makes a great interface
cab le for hundbclds. It gives you two
separate cables for eac h o f the rad io con
nectors to attach. out is still joined to
ge ther as one cable . Simply cui the
phone pl ugs off and cu t the cable to the
desi red length, You may want 10 pUI a
small piece o f heat shrin k o ver the cable
to keep it from "zipping" apart. Then at
tach the radio mini-plugs. Refe r to your
owner 's manual for the proper pinout o f
the radi o plugs and 10 see if a keying re 
sis tor is requi red for your handheld.
Handhelds that have no separate push
to-talk line incorporate it into rho trans
mil audio line of a remote microphone.
This transmit audio line has a DC logic
high that is usuall y "blocked" hy a ca
pacitor installed in the mike. In the mo
dem circuit capacitor C3 performs this
"blocking" function. An AC audio signal
can coexist on this same line without the
OC signal interfering , When the PTT
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Setup and Adjustments

If you arc new to packet no w is a good
time to invite someone with packet ex 
perience to help you , They will he fumil
iar with the various packet scuings in the
configuration m e of your softwa re, and
may be able to hel p if yo u have any
o ther problems. If no such person is
avai lable, I'll try 10 give you so me brief
pointers to ge t started. Read the docu
mentation for your pac ket program thor
oughly. Set up the configuration file for
your cal lsign. COM port and any o ther

Fig. 6. Cirell it board and CQIII/ l<melll layout,

If your modem is not worki ng prop
erly. don 't punic, It is usuall y something
sim ple, Listed below arc so me o f the
co mmon problems. solutions and
tro ubleshooting tips. Al l o f these tests
requ ire that your modem he connected
10 the co mputer. with the so ftware TNC
program running. If, after following
meso steps, you still have no luck, usc a
multi meter, the schematic shown in Fig.
I, and The theory of operation section to
track down your problem.

Using a multimeter, check for co nti
nuity and shorts in the interface cables to



PAOOUCTS. INC.

'PB~S K£lll00D lZv 800mah Si5 S60
'FNB·35 YAESU 7]v65IImah 149 939

We also offer:
Blly)'(.IlIr "'Ilio Camcorder Batteries· Accessories · Cordless PhoneBattlm

fr!nn tile ",anufacturrr. CustomBatterv Packs· r\iCad Cells- LithiumCells
Bur tIlt baNt ry /HIck from Pfriphrx- '
",I'err Btltfrrin all' om 0111" bUjilless!.e=___ _--... 111'"..,di;;;··. ..-.

Plug into savings when you choose Periphex

1~132
AIIil. $UI SItippiIr ' a.....b 6rlII~ •nM.,nIdlfj( a1~·u.s..,.•JU ,' .....b Mil i'illl ' l&wiII rIpft 111" 1

~

* Qlf,unY * SERVICE* PRICE
WE'YE GOT IT ALL!

PHONE 817-848-4435
FAX 817-848-4209

P.O. 80X 211 45 • WACO, TX 76702

~

Our Bandpass-Reject ... ~

Duplexers ....ith our " • •
patented Br,Br
Circuit- Fiftcrs
provide superior
performance.. .
especially at
close freq uency
separation.
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KLM
High performance 2 Meter Vagi 's from KLM. All feature broad band folded dipole
driven elements, insulated thorough the boom parasitic elements. Low loss teflon
coax balun rated at 2KW's. Available with 80-239 or type "N" connectors.
KLM has more new antenna 's . Call or write for our new 1996 catalog
(Foreign requests please include $2.00 for postage and handling).

2M-7X 2M-1 0X 2M-12X 2M-15X

21 feet

14.8 dBd

~EJr 28 feet

13.4 dBd

, 5 feet

10.3 dBd

8 feet 9 inches

Gain figures are "REAL WORLD" measured against a Reference Dipole

1<LM
ANTENNAS INC.

P.O. BOX 694 • Monroe, WA 98272
Tel: (360) 794-2923 " Fax: (360) 794-0294

Dealers Inquiries Welcome
• E·mail: KlM_ANTENNAS@MSN.COM
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Photo C. The front panel showing the 5 Pill
D1N radio cOllnector and the OB-9 computer
cOlJnector.

the radio and computer and wiri ng to the
connectors and circuit hoard of the mo
demo

Make voltage readings on Ie1 pins 1
and 9, IC2 pins 14 and 7. You should
have a voltage vcry close to SV. If not,
check for a 5V output on VR I at the
point where it connects to C2.

If your radio keys up and you are us
ing a handheld with a keying res istor, try
reducing R3 until it unkeys. If you still
cannot get the radio to unkey and are
sure everything else is OK, R2 may have
to be replaced with a lower value resis
tor.

If you are not receiving packets, first
make sure that the software TNC pro
gram you arc running will allow you to
monitor what is happening on an active
channel and that you are using the
proper serial port. Then find the status
indicator of your program. When your
S-meter or busy indicator shows activity
on your radio the RX or RECV indicator
of your program should light. If not, try
unsquelching your radio . White noise
from the radio will cause the indicator to
light if the volume level is high enough.
It should not be necessary to tum the vol
ume above halfway. If you see no receive
indication, check for power to the modern.

If others arc having troub le decoding
your packets try the R3 adj ustment that
affec ts the audio output level. In testing,

Photo D. The bottom cover ofthe case removed
10 get to IIU' audio level odjosnnem.
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over-deviation was almost impossible
with the radios tested. However, distor
tion was not. Too high a setting will
cause the audio to be distorted and the
receivi ng station may have some prob
lems decoding your packets. If you sec
too many REJs (REJECT), try lowering
the output slightly. Usually, about mid
way works fine. Also, try increasing
your transmit delay time in your TNC
software program.

If your radio is not keying and it is a
handheld, refer to your owner's manual
to see if it needs a keying resistor. Ra
dios that usc this resistor will not key
properly without it. For radios using a
separate PTI, disconnect the cable from
the radio and connect an ohmmeter be
tween the PIT line and GND. When the
program transmits. you should see close
to 0 ohms. Also, check to see that Q I 's
emitter is grounded to the radios' ground
when the cable is hooked-up, and that
the base of QI is going high when the
program transmits. If not, check for
power to IC2. If that is OK, see if pin 3
goes high when the program transmits.
If not, either the program is set up for the
wrong serial port or there is a problem
with the serial port .

A quick check to see if your modern is ac
tive and transmitting packets can be done by
unhooking the connecrons) from the radio
and hooking headphones with some jumper
clips to the TXAUD and GND lines on the
radio connector(s). You should hear a low
level high-pitched continuous lone. When
you send a transmission such as a connect re
quest, a familiar packet hurst sound should be

heard momentarily, then the continuous tone
will return. If you obtained these results, the
modem is on and is transmitting data

If your setup is working but acting errati
cally or the computer locks up, etc., RF is
probably getting back into the computer or
modem. Tbc effect of RF appears as your
computer monitor's picture jumping with
each transmission relative to the power level
you're operating at and the location of the an
tenna.Thc radio may alsostay keyed after the
firsr transmission or cycle hack and forth .
Usually it will help if you remote your an
tenna away from the packet setup or reduce
power. For handhclds, usc an antenna exten
sion cable for mobile use with a rubber duck
antennaor an outdoor anterma that can be lo
cated away tram your station. Computers and
monitors can generatea lot ofnoise. This may
get intoyourreceiver and be strong enough to
keep your radio unsqelched. Again, moving

Ph oto H. The Basic Packet Modem is very
portable and requires no external power.

your antennaor moving the location of the ra
dio or cables should solve theproblem.Some
of the later versions of TNC software pro
grams have a carrier command that canbe set
up for unsquelched operations. I have used
this with much success.

Tips for 10 Meter Operation

Packet on 10 meters can be used between
28.0 and 28.3 MHz sideband. You can usu
ally find packet stations on the lower side
band. Check your repeater directory for
listings of 10 meter packet BBSs. Running
sideband packet is a little different from 2
meter.Tuning is a little morecritical, but once
you get it dialed in you should have no prob
lem. Also, if you are working OX packet sta
tions, try increasing your retry count. It
sometimes takes a little longer if the band is
fading back and forth. It is possible to ron
unsqelched on sideband due to the lower re
ceiver noise on sideband. First, set the vel
urnc so that the receive indicator of your
software just comeson. Then hack it offsome
just till the indicator goes out. When packets
come in, the audio level is higher than the
noise level of the receiver, and the software
TNC program will go to receive mode and
decode the packets. When the hand is open
strong, this works great. If the band is a little
weak and fading in and out, you may have to
"work" the volume control of the radio some.
Using squelch on sideband will require the
sending station to use a much longer transmit
delay time. This longer delay time will send
an audio preamble before any data is sent.
Since audio is required for the squelch of a
sideband radio to break, the audio preamble
will first break your squelch. After the preset
delay time, the data will be sent. If you are
going to do lots of 10 meter packet, I highly
recommend a software TNC program that
has the carrier command for running open
squelch.

Conclusion

I hope you have as much fun with this
project as I did. I also hope that it has
taken some of the mysteries out of
packet and encouraged you to
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LETTERS
Conttnued jrom page 6

Jeff Olstad, BC. In response to your
" Whadaya Read?" in the September issue, I am a
flat beginner. I don 't have my fir st license yet. I
bought this issue to try and learn more about ham
radio in general and more specifically antennas. It
is my se cond issue of the magazine, When I read
my first copy I thought if this magazine's circula
tion is good they would not listen to any advice
from me, but seeing as you asked, I thought I
would try to explain what I think, II is pretty obvi
ous to me why yo ur circulation is suffering . You
insult the people who should be the bulk of your
readers in many articles: the licensed ope rators ,
For beginners like myself you use so many abbre
viations and make so many references to things
you don't explain, witnout a comprehensive refer
ence library it's unreadable, So who is left that has
any use for 73 ?

(Thanks Jeff, sort of Firn, you should be col
lecting 73 magazine issues so you'll have a valu
able encyclopedia of hom information that you 're
going 10 need later on, after you 've come up to
speed. Get out to hamfests and collect as many
back issues os you can f ind. They 're solid gold
when you want to get started with R1TY, pocket,
SSTV, and so on. Second, the magazine's circula
tion isn 't suffering, it's doing fine. 1just want it to
do even better. Third, what's all this about insult
ing peop le? Anybody else have a problem with
that? Sure, I'm on your case abou t losing weight,
stopping smoking, and not wasting your time with
baloney like boll games and sitcoms when you
could be reading and educating yourself. ..there
being a kno wn correlation between education and
success, Or getting more involved with hamming
and having a ball while you are learn ing. But I
wasn 't aware I, or any of our columnists, have
been insulting about it . , Wayne)

Continued on page 35

I was an avionics office r in a special operations
unit , I am an Air Force Reserve colonel today, at
tached to one of the alphabet agencies. Along the
way I earned a B.A.. B.S.E.E., M.B.A., and finally
a Juris Doctor degree. The law practice supports
my Air Force Reserve activities and pays for the
DC-to-light ham gear. Thanks for the inspiration
along the way !

Now for the important pan. 1 just comple ted
teaching three classes of sixth-graders a little
about ham radio, shortwave listening, and oppcr
tunities in electronics as a career, I also donated
$200 in "Now You 're Talking" books 10 the school
library and arranged clas ses with the local club. I
also have gi ven two subscriptions to your maga
zine to kids. My son, Barry KE4PUD (Passed Up
Dad), earned his Novice license at age 9 and up
graded to Tech Plu s at age 10. He is now 11 and
working on the General ,

If possible, please publish this little story as an
incentive for some other aging Baby Boomers to
get off their rears and Invest some lime and money
in the fu ture. Get the kids interes ted in electronics
and engineering. If we do nOI help 10 mold the
next generation there will be no amateur radio and
a lack of engineers and techni cians in the future ,
Please continue publishing and leading.

Sorry about 6-Up, bUI it was a 1965 victim of
the state employment police who stopped me from
using high school kids for 50t an hour after
school to address and mall the little magaz ine un
less 1paid them at leasl the minimum wage. The kids
were happy to make some money and learn about
publishing, but the employment department wouldn 't
let them do iI, so Jhad 10 give it up. Hey, keep up the
work with the kids, that's fantastic. . . Wayne)

A kit containing circuit board and com
ponents is available for $34.95 +
$5.00 S&H from:

LOG Electronics,
1445 Parran Rd. St.
Leonard, MD 20685
Phone 1410-586-2177.

Visa and MasterCardorders are accepted,

Parts List

C1, C6-l0 JlF, 50V, radial-lead electro
lytic capacitors (Jameco 29891)

C2, C3, C7-.1 JlF, 50V capacitors,
ceramic (Jameco 15270)

C4, C5- 33 pF, I ,OOOY capacitors,
ceramic (Jameco97244)

DI -6-IN914, diode (Jameco 36038)
Ql-2N3904, transistortfameco 38359)
Rl , R2, R7-lOk (Jameco 29911)
R3-lOk PC-board horizontal-mount

trinuner potentiometer (Radio Shack
271·282)

R4, R9-15k (Jameco 30146)
RS-33k (Jameco 30841)
R6, R8, RII-IOOk (Jameco 29997)
RI0--2.2k (Jameco 30314)
RI2-2.2M (Jameco 30365)
ICI-TCM3105JLTexas Instruments

BeU-202 modem chip (Marshal.llndus
tries, 932 TelstarAve, EI Monte, CA
91731 ; tel: 1-800- 522-0084)

IC2- 74HC04 hex Inverter (Jameco
45209)

VRI- 78L05miniature voltage regula tor
(Jameco51 182)

XTAL--Crystal4,433619 (Jameco
102630)

16-pin IC socket (Jameco 37372)
14-pin IC socket (Jameco 37161)
5-pin DIN chassis mount connector (RS

274-005)
5-pin DIN plug (RS 274-(03)
9-pin D-subconnector, female (RS 276

1538)
Enclosure (RS 270-293)
Radio oonnector(s) as required for your

radio

Jameco Electronic Components,
1355 Shoreway Rd.,
Belmont. CA 94002-4100
phone: 1-800-8314242

(Photos by Jay McClain N3HUH.)

All resistors are 1I4W, 5%-tolerance
carbon-fil m unless otherwise specified.

experiment on your own. By putting the
"brains" in the computer, programmers
can come up with limitless options and
upgrades that we can all afford. fa
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Number 32 on your F/I/ldbaCk card

UHFNHF Home-Brew
Measuring Gadgets

Accurate, eas\~ satisfying.-
John C. Reed W6 10J
770 La Buena Tierra

Santa Barbara CA 93111

T
ake UHF power measurements?
No problem. I simply place a di
ode across the 50-ohm line and

the power will be
E'
R

- and don' t forget that the diode is a
peak-reading device. Then I multiply the
peak by 0.707 to bring it down to the R1\.1S
value. This means I'm assuming a sine wave
input Do I really have a sine wave?

Another thing; Diodes have lead
length inductance and junction capaci
lance. I wonder what that's doing to my
load line? And speaking of the diode, ev
eryone knows a diode is linear except at

the lower levels. I wonder at what level
this nonlinearity starts. and what the
characteristics are? Also. there must be a
diode rolloff. Where docs that start?

These are the kinds of questions that
come up when you measure RF power
using a diode detector. The following ar
ticle describes simple methods that

Photo A, The dummy-load/detector.
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address such considerations. and the hard
ware you can build to make accurate
measurements.

This hardware includes a dummy
load/detector assembly (sec Photo A)
permitting 0.2 mW to 5 watts power
measurements down to 70 e rn. and a
separate 10 dB attenuator (sec Photo H)

that increases this capability to 50 watts.
Also included is a very simple thermal
type power measuring device for cali
brati ng the peak reading diode assembly
versus RMS input power. All parts for
building these assemblies arc available
at Radio Shack®.

Dummy-Loadjfjetecto r

Sec Fig. l. Two lOa-ohm, II2-walt re
sistors in parallel connected across a 50
ohm cable with ncar zero lead lengths will
be very close to a 50-ohm termination with
the S\VR less than 1.1 ;I.

IIowevcr, adding the diode introduces
capacitive loading that results in an SWR
of 1.5:1 or more. In the circuit, the compo
nents on the 2 dB resistor pad preceding
the diode/load compensate for this, as they
arc tailored to reduce the SWR to less than
1.1:I. Using the simple directional coupler
described in my article "Non-Etched SWR
Bridge" in the September 1987 issue of 73,
I confi rmed the SWR.

Although the power capability of this
assembly is 5 watts, forced-air cooling is
required at the higher power levels,
depending on the measurement period.

T he lU dB Attenuator

Sec Pig. 2. Inserting the 10 dB attenu
ator increases power measurement capa
bility to 50 watts. Although it has an

Photo H. The lO dB attef/ uator.

attenuation of 10 dB at lower frequencies,
at 2 meters and 70 em, circuit losses in
crease to 10.8 dB and 12.0 dR. including
interconnecting RG-58/U cable losses of
0.4 dB and 0.6 dB. respectively.

Establishing an SWR of less than 1.1: I
at 70 ern was the most critical design con
sideration. Changes occur with different
coolants. If the assembly is tailored for
minimum SWR in air, its SWR increases
to about 1.3:I when you put it in vege table
oil. The SWR changes are caused by in
creased circuit capacitance due to the di
electric . This condition was improved by
using household wax, paralfin, instead of oi l.
Caution: Paraffin has a relatively low flash
temperature; it can be used to make candles.

Next. to decrease the circuit distrihutcd ca
pacitance, I inc..TCa~ thedistance of the com
ponents from the circuit board by stacking
two layers of PCB at the tie-down pads. This
raised the parts connecting positions to about
0.120". The completed assembly has an
SWR of less than 1.1 :1 at bo th 70 ern and
2 meters.



•

load/de tector assembly connected di 
rectly to the source. In th is case. the
value was 9.48 volts . The ratio of the
two voltages will be the result o f the loss
through the attenuator and any change in
diode characteri stics due to the two
d ifferen t RM S inpu t voltages.

In this example. the 3 volt>; is ahout the
lower limit before the diode starts a nonlinear
rolloff Therefore, the 3.16 ratio simply indi
cates the 10 dO artcnuator charac teristic. A"
the output voltage is decreased. the ratio will
increase: the difference indicates the diode
nonlinearity.

Fig. 3 shows a plot of a nu mber o f
these measurements. with some similar
7O-cm measurements for confi rming
that there are no discrepancies between
the low freq ue ncy and the 70-c m data .
The 5% differences arc with in measure
ment error. T he easy-to-use ta ble con
ta ins the same data. Other I N34As show
reasonable consistency o f data . I se
lec ted five other d iodes measuring 5 me
gohms o r more back resis tance and
compared them in the dummy-load/de
tector ci rcuit. All six were co mpared
with the reference d iode output adjusted
to O. I volts. There was only a 10% differ
enee betwee n the 10w and high values.
With 0 .5 volt output. the d ifference was
4%. and with 3 volts. it was less than 1%.

OUT"IT
<23V/IO MEG

CONIilO N

",.".

c
,
' - - '

" ,,
0 -,

"' ~""-"

" " • •"'
"' "'

"
"'

.,

dummy-load/de tec tor assembly. The
source is adjusted to a specific diode
output value-3 volts. for example .
Next. remove the auenuator and note the
increased diode output with the dummy-

Fig. 2. Schematic and tavour of the /OdHanenuatot: RI. 10 0hm II2n' ( 7); /(2 . lk IN n' (l-l~
A. Inp llll Oldp w . J ' RG·581U. B. Cable bushing, JI·r clearance hole ( I use shaft bushings
f rom old potentiometers). C.Componenl mounting board. J- II2 ~ .r 2-JI8 ~ .r 11/6" PCB. D.
Fall Oul end cable braid, twist in 111'0 segmenlJ . solder 10 PCB wilh minimum lead lengths. E.
Component tie-down pads (9). double th ickness glass-epoxy PCB. IN " .r 118" .r Jl8.5 Pieces
cemented together and into position with clear hOlfwllOftJ amem (Elmer :f@}, F Coolant.
household wax (pil ralfill). Fi ll container with me/led wO.t to 0 qeaner-inch from Ihl' top. To
melt wax, insert the container in hot water (abaut 2(X)" F). G. Container; one-pint paint can.
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~ta king ~teasu rements

First. Insert the 10 dB uttcnuator he
tween the 60-cycle line source and the

Paraffin starts to melt at about 150' F
and expands as it mel ts . You may have a
lighted cand le on your bench if the com
ponents are not immersed in the wax
during po wer di ssipation. The container
must breathe. and he in an upright posi 
tion when there is mod erate to high
power inp uts.

The wax may develop voids ncar the
su rface when cooling dow n. Note from the
layout that the circuit hoard is longer than
the circuit. forcing the circuit towards the
container bonom. away from the wax sur
face voids. With a 5().walt input. it takes
approximately half an hour to liquefy all
the wax in a one-pound container.

You can easily calibrate the lineari ty of
the dummy-load/detec tor assembly with a
low-frequency RMS vol tage. I usc the 60
cycle line with an old step-down trans
former and a variac so that I can vary the
voltage from about 0 to 50 volts RMS. You
can make a 50-0hm source hy placing a
50-ohm res istor between the actual output
and the transformer AC source (a source
impedance o f about 5 ohms is considered
neghgiblej.

Fig. I . Schematic and lavout of the dummy-load/detector assembly. A. Input. I' RG·581U.
Fun ouf braid 011 connecting end. ndsr in 111'0 U8mellts; solder to PCB with minimum teed
It'IIgrhs. B. Base, 3 " .r 2" .r 1116" PCB. C. Capacitor. 90 degree circular .WCIOr. t " radius,
O.21"·,hick Reynolds sheet aluminum. Surface ,mlish with 220.gril sandpaper /0 r('I/1O\'e
burrs. Dielectric, 2.7 lI1i{ polyethylene (Z i!l!oc@ II('(1vy duty f reezer hag,. Feed through 2-56
screw willi a plastic insulator onthe back Silk . ttote is reamed on hol ll sides with a large drill
to prevent shorting to tile fo il. l ). Peak readout thode. JN3-1A selected to hart' U reverse " 1'.1 ; .\'

ranee ojfe.n ,hem.5 megohms IRS 276- 1123). E. Componemrie.down pads, 1/4 " .t /18" .t II
16 " glass-epoxy PCB. Cemented to base wilh clear household cement (Elmer's@). I·: 01/11'1/1
tie-downpad. JI8 ".t Jl4" .r JI/6 " PCB.
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Fif{. 3. Diode lincarit v characteristics (also see Table I).

The re maining task is to calibra te the The dumm y-load/readout was cali-
dummy-load/detector outp ut a... a fun c- bratcd using three levels of power: 0.5.
tion o f input power. I used a thermal 1.0 , and 2.0 watts at both 70 em and 2
calibration dev ice that's calibrated at a meters. From this data, a k value was
particular power level. then replaced established for
with the dummy-load/detector for a one-

p=
(k E) 2

point calibratio n using the identical in- 50
put power level . The thermal asse mbly
(sec Fig. 4) is simply two parallel 100- The k value turned out to he 1.0 at 70

ohm . 1/4-w att resis tors with a thor- em and 0.94 at 2 meters, indicating the

mi ste r i n thermal cond uc t w ith the blackbody/readout assembly has an at -

resistors . The layo ut min imi zes thor- rcnuation at 70 em. That 's 0.5 dll greater

mal mass so that the resis to r the rmal than at 2 meters.

To confi rm reasonable thermal cali
brato r per formance , I calculated the 2
wall power level wi th the peak reading
from the du m my-load/detecto r, a 0 .707
RMS co nvers io n, ami the calc ulated at
tenuation o f the blackbody c irc uit (2 . I
dB ). T his calculated power leve l was \.0
dB highe r a t 70 em and 0,4 dB higher at
2 mete rs , compared to the thermal cali
hratio n method. Such lo ss factors in with
the dum my-load c ircuit a re considered
reasonable. As an example, 0.3 dB of
thi s loss at 70 e rn can be at tri buted to the
RG-5R/U interconnecting cables . M uch
large r losses would have indi cated an
input havin g spur io us responses .

You may be thinking : Is this exerc ise
rea lly worth whil e? So I have an SWR of
1.5; ca lculations show that this w ill only
cause a measurement e rro r of 4 %. How
ever, the ca lculation assumes the effec 
tive load, which in thi s case is 33 ohms
(capacitive load ing fro m the d iode). It ' s

a com mon error to assume that the load
in g stays a t 50 ohms. The indicated
power level will be 0 .64 of the actual
power in stead o f the 0.96 when using the
proper load .

O nce having the dummy-load/detector
assembly cali bra ted vers us a sine wave
RMS input , purity o f an unk nown input
can he roughly de termined. For ex 
ample, an input havin g spurs will ind i

cate an abnormally greater output on the
dummy- load/detector compared to the
same input calihrated with the thermal
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Fig. 4. Schematic and lavout ojthe thermal calibrator: A. lnput. 2' RG-58IU. Fall oul braid
on connecting end. solder 10 PCB witheero lead length. B. Bas e, 518 " .r 318 " x 1116" PCB, C.
Thermistor lead cui short and soldered to a #30 enamel wire . PCB .!f.'Ctllhrough hole reamed
0111 with a la rge drill 10 avoid shorting to the foil . [J #30 wire connected 10 a larger size hook
up wire. Fastened 10 the RG-58/U wnh tape. E. RG-58IU is jastened 10 II 6" x J14 " wooden
dowel with tape (maintains the assembly in a vertical position]. F Foam cup is ptaced Ol'er
the assembly during the calibration nil! (avoids air disturbances].

po wer re su lts in a re lative ly rapid
tempe rature grad ient.

Testing the device w ith the SW R di 
rectiona l coupler co nfi rms an SWR o f
less than 1.1: l. It's fir st calibrated with
DC power in pu t. Fi rst, a foam cup is
placed over the assembly to prevent ef
fec ts from possible variable air dis tur
bances . Then power is appl ied and the
thermistor res istance is noted a t one-.
two-, and three- minute interval s. The re
s ult ing thermist o r tem perat ure gradi
ent is unique for a pa rticu lar powe r
input. The assembl y can be cooled off
to a predeterm ined reference tempera
ture (ncar roo m temperature ) in about
the same time required for the power
o n ca libratio n run by us ing a fo rced
a ir blower. The assem bl y is ca librate d
w ith DC po wer in increments of 0 .25
w atts up to 2 wat ts . Sec the plot in Fig.
5 . Repeated measureme nts indica te
e xce llent data co nsis te ncy.
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BIG CATALOGI

Official 1934
SHORTWAVE

RADIO MANUAL

BUILD
sim ple. h igh
performance old 
time sho rtwave radio s!

All of the secrets are
here : the circuit d iagrams, pans
layout, co il specificatio ns, co nstruction de
ta ds, opera tion hints. and much morel

This is a compila tion o f shortwave con
struct io n a r1 icles from ~Short Wave Craft·
magazines pub lished in the 20's & 30 's. It's
wall-to-w all "bow-to."

Included are CIRCU IT DIAGRAMS, PHO·
TOGRAPHS, AND DESIGN SECRETS of all
shortwave receivers being manufactured in
1934 including some oft hc mosl fa mous: SW·
58. the SW·5 "'Thrill Box", the deForest KR·1,
the Ha mma rl und "Comet Pro". & many more.

Also included is a new chapler showing
how you ca n use transistors to replace hard 
to-find vacuum tubes. You' ll even see the
circui t that was lashed together on a table top
one n ight usi ng ju nk box parts. a ha ir c urler
a nd alligator clips . Attached to an a ntenna
str ung across the basement cer IinRand a 9 volt
battery, sign als sta rted POPPING in like
crazy. In a coup le o f m inutes a n urgent mes
sage from a ship's capta in off Seattle ove r
1500 m iles away was heard asking for a
naviga tor to help h im through shallow water!

These sma ll regenerative receivers a re ex
treme ly simp le , but do thevever perform I Th is
is a m ust book for the experime nte r, the
survival ist w ho is concerned about basfc com
municanon, sho rtw ave listeners, ham rad io
operators who collect old rece ivers, and just
about a nyone interested in old-time radio .

Great book! Fun to read ! ONE OF THE
BEST o ld-time radio books to turn up in years.
He avily illustrated! Order a copy today! 8 1/2
x 11 paperback 260 pages - only S16 .70
postpaid ! Guaranleed! Free catalog included!

Oi SCOVff exciting old rad io books from de
ca des ago! Big catalog packed with how-to
books on o ld time radio, shortwave. televi
sion. t esta co ils. lightn ing bolt gcoerarco,
motoes, magnets. un usual science pro jects
and equ ipment! & much more! Quality! W rite
for your personal copy of this great catalog!

r~~rieciiDicaiBiiOk~
• Box 538-WB7, Bradley Il 6091 5 •

I
0 Send a copy of Short Wave RadiOM,lflual. •

Enclosed is $ 16.70. Chk, M e , Visa.
• Include a free catalog o f other books, •

• N~rnt: •

I I
I~' I
I CIly . 51 ZIp I... iiiI

200.00

2: MINUTES

I MINUTE

l it 7 50

RESI STANCE

I LETTERS
Continued from page 3 1

Jobn Thompson N3KBS. In hopes thai you
will personally read this leiter I want you to know
that y OUT October editorial slapped me in the face
and said. "Wale up. stupid!" You couldn' t have
wri tten to me any bener if you had mailed a leiter
10 my house. I've ended selling TVs, stereos, and
computers at Montgomery Ward and have stopped
crying about the lack of opportunity and have ce
cided to make something happen. I've started fix
ing computers and gadgelS and have been success
ful enough 10 finance II vacation 10 Ari zona. I've
enjoyed several of the books you' ve recom
mended. I'm wondering why there hasn 't been
more use of 900 MHz. which has a 101 of room and
potential. Thanks for 73, it's the only ham maga 
zine I've found wonh reading . Oh yes. I'm work
ing on losing that extra weight.

Yes, I read my mail. Ami answer most of it.
John. you 're right about 900 MH:. I'd Jove to see
a bunch of articles on stuff for that band. . .
Wayne.)

Ken Payton KB5ROV. In your editorials you
often request le tte rs from your readers letting you
know what we have been doing with our time. I
find your editorials very inleresting and enjoyable
because you share your research with your reeders
and invite us all to join you in reading the same
books 10 gain insighl inlo some subject. I have
taken you up on your challe nge I few limes and
am happy 10 say that I have learned a kit and have
had I 101 of fu n thai OIhcrwise I would hav e
missed. For instance: From Cross c wrenu. my
wife and I no longer sleep with the electric blanket
plugged in. We now use it to warm the bed then
unplug it for sleeping. We both feel bette r for d0
ing this than we thought possible . We have be
come interested in using ml gnels for health im
provement offered by a company in Cali fornia.
We use some of the magneti c products with posi
tive results . From yo ur Aids Info booklet I have
bu ill the circuit and we both use it on a regular ba
sis . We use it before going to sleep and find that
we rest better. My wife suffers from ra ther severe
cramps at times and has learned that by us ing thi s
devi ce they are greatly reduced. I have shared
yo ur booklet with other people. but hav e not re
ceived any feedback as to whether they use the de
vice. From Hydrog~n Peroxide, Mt dical Miracl~.

I have learned how 10 cure the common cold. This
Continued on page 51
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TI ME INTERVAL

Tabh 1. Diode Linearity

device. The spurs are a good example
because they o ften greatly increase the
diode ou tpu t reading while the thermal
power contribution is insignificant.

I' ll admit it 's hard to get excited about
do-it-yourself hardware these days. It's
difficult to compete with compact store
bought equipment having all those aurae
live knobs and buttons. However, J place
measurement in a separate category, First,
the hardware can be simple. Second, mak
ing it yourself forces you to get into the
basic engineering underlying the measure
ment, Taking a measurement using the
fundamentals is satisfying, since you end
up unden;tanding what is really going on ED

Fig. 5. Thermal device calibra tion.
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Number 36 on your Feedback. card

Every Ham's Average/Peak
Reading RF Wattmeter

The only one you 'll ever need.
J . Frank Brumbaugh KB4ZGC

P.O. Box 30
Salinas PR 00751-0030

H
am stations co me in all s izes
from QRPp to QRO. and most
hams like to know j ust how

man y milliwaus or hu ndreds of watts arc
coming out of their rigs. Until no w there
has never been a simple, accurate RF
wattmeter that is perfect fo r all legal
power levels. The instrument desc ribed
here will solve all your RF po wer outpu t
requirements, regard less of your power
level . Even if yo u change rigs, going
from QRP to Q RO or vice versa. you
will never need anot her RF wattmeter.

Th is wattmeter measures RF power
into a 50-ohm resistive load from 100
milliwaus to l.500 watts in four decade
ranges which overlap o ver 33%. so
you' ll always knov.... the best range to
choose.It can he left in the coax line
from your tran smi tter at all times. It will
not affec t the impedance of either your
receiver or your transmitter. It req uires
only a small fraction of one percent of
your RF outpu t power fo r operatio n at
any legal power level.

It was designed to usc only standard.
common components , and can probably
be constructed entirely from the contents
o f most j unk boxes and the normal resis 
tors and capacitors most hams keep on
hand (or whic h can be purchased

Photo A. KB4ZGC s a verage/peak reading
RF \\·a lllll(' lel:
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inex pensively from many mail order
pa rts dealers or, for even less, from local
hams or at hamfest flea markets).

This instrument is very simple. It ' s
easy to construct in a few hours, very
easy to calibrate with a 9-volt battery,
po ten tiometer and DMM, and using it is
as simp le as glanci ng at the indication
on its meter.

The four power measurement ranges
are: lOOmWto 1.5W; I W to 15 W; 10
W to 150 W; and 100 W to 1,500 W. A
togg le switch, the only control, allows a
choice of average or peak power indica
tion. (Average-actua lly RMS-power
is key-down co nstan t carr ier. the actua l
amount o f RF your rig produces. Peak
power is that caused by voice peaks on
AM or SSE.)

As designed . accuracy is + 1%. + the
accuracy with whic h you calibrate the
new scale on the meter used. Because
the scale is hand calibrated. the normal +
2% error of normal mcrer movements is
eliminated . Operat ion is acc urate from
I. R to 30 MHz. It may also he useful
through 6 and 2 meters, but I was unab le
to test on these frequencies.

Circuit Description

Each RF power range has its own co
axial co nnector: JI - 1.5 W; 12- 15 W; 13
150 W; J4-1,500 W. A coaxial tee
connects the wattmeter in shunt with the
coaxial line between the transmitter and
the load. which must be 50 ohms resis
t ive if accuracy is to be maintained . One
arm of thc tee co nnects to the transmit
ter, a nd the other co nnec ts to the load.

With switch S I at AV (average) and
the transm itter producing an A I carrier,
the po wer output de li vered to the 50-ohm
load is displayed on thc meter. The AV
position of S1 can be used on all modes.

With switch S I at PK (peak ) while
speaking into the microphone of an AM
o r SSB trans mitter. the needle o f meter
M I will follow vo ice power and indicate
peak power on voice peaks. The time
co nstant for the peak po ....'cr mode is ap
proximately 1.9 seconds . Increasing or
decreasing the val ue of capac itor C I will
increase or decrease the time constant,
respect ively. The resistance of meter M I,
plus meter multipl ier resistors RI and
R2. in conjunction wi th the capacitance
of C I. establish the time co nstant.

With an RF input to Jl between 100
milliwaus and 1.5 walls, the RF is recti
fied by germanium diode D I , filtered by
C2, and the resu lting DC voltage is ap 
plied through R I and R2 in series to
meter M L which indicates the level of
RF power applied to the load .

With greater RF power app lied to the
load, using any o f the remaining coax in
put connec tors (12. B . J4 as appropri 
ate) , the RP is divided by a ± 1%
resistive di vider. sampled and rectified
at the tap on the di vider, filtered by C21
C3, and applied through RI and R2 to
meter M l. as described in the preced ing
paragraph .

Const ruction

This instru ment was carefully de
sig ned to use all standard pans va lues ,
which saves cost, time and one's temper.
Using a dig ital ohmmeter for greatest
accuracy, beg in measuring your stock o f
1/4 W 59;:; resistors and select those
which measure to wi thin + 1% of the
marked value. All resistors except R7
arc 1/4 W.

R7 is specified in the Parts List as 1/2
or I watt, + I%. This resistor wi ll he
called upon to d iss ipate approxi ma tely

Continued on page 41



CAT-300 Controller Board $299.00 Wired and Tested

• $emioondUClOrS

• Surface Mount
and Through Hole

FREE 324 page catalog

60,278 Products
120 Manufacturers

All Orders Ship Same Day

• Passive Components
• E~echanical
• ConnectorslCable

,/&mak Voiu & Sound EJf« ts
0/ Programmable OJunuy Tones
./Programmoble Codes and Timers

I CAT-300 Repeater Controller I

FelJlurn Ind udr:
,/ Voice Synthesizer
,/ (412) Word Vocabulary
.l'Twelvt Voice Mel sogt'S
,/ 1Wo Voice Identifiers
/ CW ldenrijier
,/Full Feature Autoparch
,/ User Speed Dials
,/Emergency Spud Dials
,/Rnoeru Autopatch
,/DTMF Kq Pad Test
,/DTMF Repeater A cct JS
/ DTMF Re/NQur Muling
,/ (56) Coarot FUflcliOflJ
,/Remote Om/ro{ Switchts
-r ttarawore Logic Inpul$
,/DVR Comrouer Ready

Writ/!' or Call f or a brochure describing rhe WtT-300 Om/roller,
including scnemanc, voter word list. and control functions.

At1~"lio" Rt ptaur Owntn
Finally a repeater consroller with a TJ voiu SY1lJMsiUr andfull
j ralUr, OUlopatch incrrdibl}' priced at $199.00.

MOUSER"
ELECTRONICS

Comp uter Automation Technology In c.
463/ N.W. 31st AveRut', Suite 142

Fan Lauderdale, Horida 33309
Phone: (305) 978-6171 · Fax: (407) 488-2894

InU~I: (Ql@iN~mmtp. CfIIII

800-992·9943
FAX: 81 7-483-0931

Internet htlp:J/ www.rnouser.com

958 North Main s t , Mansfield , TX 76063

ClRCLf 261 ON READER SERVICE CARD

Wayne. should we use this space between
ads to sell subscriptions to 73 for only
$24.97 a year using our toll-free 800
274-7373 phone? Sure •.• Wayne

POWEB
=--'POC'kET

CIRCLE 54 ON REAOER SERVICE CA RD
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n. POWfR POCKET lis .. , ... from IllO$I
....,..Anwl_~ 0NIfn. IXCOIIUtt

•

.... ~~.cg:'~

oWIleim. CA 92805
(800) 962·2611
(714) 630-4541
FiY. (714) 630·1024

Without

power, your

HT is useless!

Don't be

caught .ith·

outaPOWfR

POCKET wheIr

you need it

m"".

12Va.OAmp Hours of dependable
power, inaC(lIJWniefl! son case.
Simply insert the cigarette adapter
plug normait;' used inyour car's
ighter 10 instead pluginto the
POWER POCKET. The POWER

POCKET provides hours of extended talk lime. up10 6times
Iooger ttlan standard battery packs!
• Emergencies - Special Events - Search & ReSCtJe - Hiking

Cycling- Hamtests - Field Day - Etc.
• Compact slim design that is light weight,

only 30Ol S., withabelt loopandshoulder
strapincluded.

• 110VWall Charger iocluded. Charge rate:
6-8 tours Iromcomplete discharge.

• Sealed lead acid case, can be recharged to
100'% wittloot memCHY effect 01 NiGads.

, "
CIRCLE 244 OHItUDER SEIlVICE CAitO



Number 38 on your FHdbllck card

73 Review

cool features, hut often can' t stack up in
terms of selectivity.

So what do you do if you really must
have the best selectivity? For instance ,
what if our two hams were up on that
mountain scouting out a spot for a new
repeater. The receiver in the repeater
would have to stand up to the same RF
beating that caused the Whiz-Bang 2000
to tuck its tail between its legs. One
thing that can be done is 10 convert a
commercial rig to the ham bands, if you
have the money. A better option might
be to check out the new R4100 VHF FM
receiver from Hamtronics.

Conlinued on page 60

The R- IOO is the latest product in a
long line of high quality receivers built
by Hamtronics. Boasting a selectivity
speci fication that exceeds that of most
ham and commercial receivers on the mar
ket, the R- IOO is available in the 50, 72,
144, and 220 MHz hands. Designed to re
place the R I441R220 and R76 series o f re
ceivers. the R4l00 utilizes all of the
features that have made the previous units
such winners-c-triple-tuncd front end ti l
lers, crystal and ceramic IF fi lters, low
noise FETs for the RF amp and mixer. In
addition, the R-IOO features an improved,
snappier squelch circuit, as well as new
output signals that will allow easier inter
facing 10 various repeater or control appli
cations-low-level squelched audio,
discrim inator audio, and a COS point.

A Solut ion : T he R· lOO

ham's receiver. The signals were strong
enough to pass right into the mixer circuits
of the receiver and simply overwhelm it,
making it impossible for the receiver to
hear the weaker distant repeater signal.
But how come the old "brick" worked
when the Whiz-Bang didn't? It worked
simply because the older radio had beuer
selec tivity than the newer one, which is
often the case these days .

Selectivi ty

Selectivity is just the radio's ability to
reject unwanted signals . These interfer
ing signals can ea use problems that you
hear in the speaker, or they may remain
silent, but prevent you from hearing
something you do want to hear. The
older radio was designed to work on a
fixed channel, and had dozens of coils
and caps tuned 10 j ust thai frequency. All

of this hardware made up a set of tuned
circuits whose sole purpose in life was
to keep out unwanted carriers, harmon 
ics, and spurs-hath from outside the ra
dio, and from circuits inside the radio
itself. Of course, all of the hardware
added to the size and weight of the radio,
resulting in the nickname of "brick."

These days, if you wa nt to huild a ra
dio the size of a cigarette pack, some
compromises have to be made. First, if
you expect it to tune from one end of the
band to the other without retuning the
front end, some of those coils and caps
will have to be elimi nated. There arc
some tricks that allow the radio to
electronically tune itself, bUI in general,
the front ends of most synthesized rigs
are "broad as a barn." In addition, if you
wa nt the radio to be tiny, don 't expect to
put any of those big helical filters and
triple-tuned RF stages in the th ing-they
take up too much space. Generally
speaking, this describes most synthe
sized radios today. They have loads of

Larry Antonuk WB9RRT
Box 452
Marlborough NH 03455

Practically everyone has heard some
version of the story. Two hams have

hiked up ( 0 the top of Mount Some
thing-or-Other. and are viewing all of
the impressive towers and antennas at
the commercial radio site. The first ham
whips out his new Whiz-Bang 2000, a
fully synthesized. multi band wonder the
size of a cigarette pack. He brings up the
2m repeater hack home, and calls his
wife on the autopatch to let her know
they made the trip OK.

As he hegins the conversation, he
finds that his wife's audio is choppy, and
whole chunks are being lost out of her
side of the QSO. Thinking that some
thing must he wrong with the home re 
peater, the second ham pulls his
han dheld out of the pack-a l5-year
old, single-channel , crystal rig. To the
surprise of both the hams, the older
handheld hears the repeater audio loud
and clear. It now looks like the
Whiz-Bang 2000 must have a problem '

Totally dis mayed. the first ham con
tinues to listen to the traffic on the home
repeater. It continues to be choppy, er
ratic, and overall lousy-but the old
handheld is doing just fine. Later that
night the first ham puts both radios on
his test bench, and tes ts the ir sensitivity
with a signal generator. He fi nds that
they buth measure exac tly the same; if
anything, the Wh iz-Bang is just a tad
"hotter. " What gi ves?

What gives is that it takes more to pull
in a signal than just being able to hear
the weak one you wa nt to hear; you also
need to be able to /lor hear the ones you
don't want to hear. In the case of our
friends on the mountain. the strong sig
nals from the nearby commercial trans
mitters were desensitizing the first
38 73 Amateur Radio Today· February 1996

A Hot, Selective 2m Receiver
You Can Have Fun Building

Take a look at the Hamtronics R- IOO, a great little receiver kit.



Some experts think it's impo s s ib le ...
but Ed ison thought the same about
Bell's te lep honel
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CQ World Wde with my 4 element 10m
R8Ibeam and 90 wBffS· .. ZL1AXB

._. .only 2 elements and if beat my
Log-periodic on DX by 3to 4 $-units...
unbelievable' · .. W5CKP

High gain and excellent h"ont-to-back ratios are
a natural result of our "bi-periodic~ criti cally
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The Icom 706

P-Oul Setting Current ( 160m) Current (6m)

Reviewed by a very happy /lSe/:

All-Band Transceiver

the radio. o nly having to go hack to the
hoo k in frequently. Basic operatio n o f the
radio is very easy. About the on ly thing
you need to kno w is how to change
bands. bec ause the default sett ings pretty
much provide you with what is necessary.
Just plug in the microp hone or key and go!
Now. let's get into a little more detail.

Band changing is dune with the TS
(Tuning Step ) button . The first press of
this button illuminates two arro ws over
the 10 ~t H Il I MHz portion o f the dis
play. When you tum the tun ing knob. the
bands will change sequentially up or
down (includes 15 M Hz for WWV ). A
second push of the TS button puts a
single arrow o ver the I MHz portion of
the display and permits you to tunc 1
M Hi'. ut a time . The next button press
lets you tunc in 1 kHz increments for
rapid moveme nt around a band . and the
last press tunes in 10 HI. increments fo r
normal tuning. Normally. you punch TS
o nce. change bands. and then punch it
three more times to ge l you hack to nor
mal tuning. The radio beeps c ....cry time
you push a button. so this is a pretty
straight forward operation and quickly
becomes auto mat ic.

On transmit. you can meter o utput
power. ALC or SWR, based on a simple
me nu selection. You usc the ALC read
ing ( 0 digitally set the microphone gain
from one of thc me nus. T he audio
speech processor is easi ly turned on and
o ff and works very well. The output
power is co ntinuously va riable fro m an
other me nu fro m less than 5 watts 10 100
walls. My IC· 706 turns down to 3 .5
watts. This is great fo r the QRP cnthust
ust. though the curre nt co nsu mption of
this radio is not what QRP-IYpcs arc
used to. Lots of features mean lots of

ContinlU'd 011 puye 60

Operat ing

Operating thc IC-706 is not all that
d ifficult. considering the huge number
o f features and the few controls. Ico m

did an excellent job of bui lding
user- friendl y menus and d i..plays
fo r accessing these features.
Pressing the DISPLAY button
brings up major fea tures. ant!
the n the M ENU buuon scro lls
through subfcaturcs of the dis
plays. Once you 've been thro ugh
the instruction book once. you
should be able to fully o perate

can be easily mounted anywhere you've
got room. The rest o f the radio can be up
to 23 feet away (3 meter and 7 meter
remote cab les arc available) !

The IC-706 puts (Jut a full 100 watts
from 160 through 6 meters. and 10 walls
on 2 meters. The receiver tunes continu
ously fro m 300 kllz to 200 MHz. II is
also loaded with most of the same fca
turcs that you normally see in a full-size
base HF rig. It includes lOt memories
(which is a lot more than mv brain has)••
band and memory scanning. IF shi ft.
RIT. noise blanker. audio speech
processor, and an internal keyer.

The keyer can be programmed for
le ft- or right-banded paddle users. a
straight key. o r you can use the UPI
DOWN microphone buttons! I found
that I could operate the keyer quite well .
with a little practice. us ing the micro
phone buttons up 10 about 20 wpm. Yo u
can add o ne optional narro w filter, so
you need 10 c hoose between a narrow
SSB fi lter ( I.R kHz), a 500 Hz CW filter,
or a 250 Hz CW filte r. You can varv the•
C W offset from 300-900 Hz. select a
CW reverse mode. vary keycr speed and
weight. and offse t the SS B earrier plu..
or minus 200 HI to tai lor the audio
response of the tran smi tter,

6.0A
6.7A
K.OA
lOA
l2A
5A

20A

5.7A
6.5A
7.7A
9A
I I A
12.7A
IRA

L
I
2
3
5
6
H

3.5W
5W

lOW
20 W
30 W
50W
100W

Table I.

The Radio

OK - what is the IC-706? Wel l, basi
cally it is an all-mode 160-lhwugh-2
meter transceiver that is no bigger tha n
most 2 meter FM rigs (dime ns ions are 6
9/ 16"W x 2-9/32"H x 9"D. incl uding all
proj ections)! An d when I say all-mode. 1
mean CWo SS B. A~l, FM . RTIY. In
addition. it wi ll recei ve wide hand FM.

Thi s is preuy neat-you can pUI it in
your car and receive AM and FM broad
cast sta tions. operate 2 meier mohi le
FM. and operate HF mobile atl with the
same rig ! And. rq makc it easy to find a
place for the IC-706. the front pane l
detaches from the rest of the rad io and

Phil Salas AD5X
1517 Creekside Drive
Richa rdson T X 7508 1

I rece ntly purchased an Icom IC-706
transceiver to replace my TS-50S for

mobile and portable operation. What
was wrong with the TS~50S? Absolutely
nothing. The TS-50S is a grea t radio and
has provided me many hours of enjoy
able "hamming:" H OWC \:CT, with the
sunspots begi nning to perk up. I have
been seriously considering getting back
on 6 meters. I found that a good used 6
meier solid-state all -mode rig would
cost me around $500. Therefore, I fig
ured that if I sold my TS-50S and added
the $500 the 6 meter rig would cost, I'd
have the mo ney fo r a new IC-706.
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panel te mpo rarily. It will he removed for
calibratio n. then replaced and connected
into the circuit permanently. Tempo
rarily mount ing the meter now ensures
there will he no components or wiri ng
which would interfere wi th the me ter
case o r terminals.

Cut one lead o f R3, R5 and R7 to 3/
16". Hold the short lead of R3 close 10

the resistor body with the tip of needle
nose pliers. Melt solder into the center
p in of J2 . When the solder is mo lten, in
sen the short lead of R3 into the mo lten
solder, making certain not to move it
while the so lder so lidi fies . This is no
place for a cold solder joint !

Repeat this procedure, soldering the
short lead o f R5 to the ce nter pin o f 13,
and the short lead of R7 III the center pin
of J4 .

Now mount the two termi na l strips on
connector mounting scre ws . pos itio ning.
the terminal strips so their terminals arc
approxi ma tely centered below and be
tween J I and J2. and bet ween J3 and J-t
Tighten the mounting hardware. usi ng.
addi tionallock washers if required.

Because o f the necessity to red uce to
the grea test e xtent possible the chance
that any RF can leak off where it isn't

Ml

J2

R3 >
>

C4

R4 <

02 Y >

J1

•

Rl >
.>

01 -F-

the shelf (tsk l). A ll in all , for $2 yo u' ll
have a fi ne IlX} IlA meter for your RF
wattmeter. and have four more useful
meters for future projects.

It will be preferable if all four coaxial
connectors are mounted touching each
other, either in a line or square. This al
lows for very short leads for all compo
nents carry ing RF, extremely important
to ach ieve the design accuracy. There
is always some una voidable Rf leakage
which 'will he contained by the cnclo
sure, but whi ch forces a deviation from
the calculated resistance values to
maintain the acc uracy o f this instrume nt.

The four coaxia l co nnectors should he
mounted using four sets o f 4 -40 screws,
lock washers and nuts. Be sure 10 scrape
any paint fro m areas where these con
nectors arc mounted . to assure excellent
gro undi ng to the enclosure . Two tcrmi
nal str ips with o ne ground and o ne insu
lated terminal will later he moun ted
using two of the connec tor mounting
screws . dependi ng upon the arrangement
of the co nnectors .

Wrap a fine wire around both termi
nals of the meter M I. shorting them to
gether to protec t the sens itive
movemen t. Then mount the meter on the

Fig. I. Schematic for the RF lI"allmeter.

Every Ham's Average/Peak
ContimwdJrom page 36

one-ha lf wall during 1,500-watt pea ks
only. so for all practical purposes a half
walt resistor will suffice. Using a l -wan
± I% resistor will remove all doubt for
QRO operators.

The size and shape of the enclosure
you usc. either a commercial or borne
brew aluminum box, or one made ( If

printed circuit hoard stock. will depend
on the physical size of the 100 ~A meier
you usc and the space required by the
four 50 -239 O ( other RF connectors. I
used an LM B·t38 aluminum box 6-1/2"
wide by 3- 112" high by 2- IIS" Jeep be
cause my surplus meter was round. with
a diameter of 3-1/2-inches. I had to saw
about 3/8" off both meter studs so it
would iii with in the shall ow depth o f my
enclosure.

The four germanium diodes required
(D1. D2. 0 3. [)..t ) must al l have the same
type number. but it is not necessary to
match them fo r forward resistance .

New 100 IlA meters arc far too e xpen
sive for most of us to even consider. If
you don ' t own o ne or can't get one from
a local ham or a Ilea market. you ca n do
as I did. The meter I used is 3- 1/2" diam
erer, round , and came in a "gra b bag" of
live used meters (no choice ) purchased
from Fair Rad io Sa les Co.. P.O. Box
1105, Lima. O H 45802-1 105, Catalog
No. 47 ·R4, $ 10 plus shippi ng. Over the
past 10 years I have purchased seven of
these "g rub hag" assortments. and all
meters have been high q uali ty. with
d' Arson val movements. some with jew
eled bearings. made by Marion .
w estinghouse. Simpson. etc. Size varied
from 2-1/2" 10 6"; round. square and
rectangular. All haw been remo ved fro m
equipment and tested before re sale.
While meter scales are sometimes non
standard, there have always been at least
one. and often two. meters wi th 50 o r
100 J.lA mo vements. The remaining
meters have always had ().. I rnA
movemen ts.

Some meters may co ntain internal
multipliers or shunts and somet imes rcc
rifl ers. hut these arc easy to locate and
remove . If you have such a meier and
arc unfamilia r wi th modi fying meters.
please refer to my artic le, " Usc Those
Surplus Meters," 73 Amateur Radio To
day. January 1992. page 42. You can or
der photocopies fro m the publi sher if
you don 't have a set of back issues on

73 Amateur Radio Today · FebnJary 1996 41



wa nted. thus destroying the accuracy o f
thi s instrument. connections to the frcc
ends of R3. R5 and R7 must be made
" up in the air: ' sp...reed away from the
e nclosure wall s a nd the me ter move
me nt. If space req uire s. J 1 can he
sa fe ly mounted ncar the meter. b ut the
others sho uld be some d istance from
the met er.

Now so lder o ne e nd o f R4 to the free
end o f R3. against the body of both re
sisters. Cl ip the end of R4 at this junc
tion but leave the free end of R3
attached . Route the remai ning lead of R4
to the ground terminal o n the appropri
ale terminal strip. but do not solder it at
this time. Make sure the soldered june
tion o f R3 and R4 is "up in the ai r" and
in the clear. No w. usin g need le nose pli 
e rs to hold the anode o f di ode D2 cl ose
to it!'> body. co nnect the an ode le ad to
the j unct ion of R3 and R4. and so lder.
C lip the extend ing leads o f R3 and 0 2.
Route the cathode lead o f D2 to the
insulated terminal o f the strip 10 which
R4 has been connected. hut do not
solder yet.

C ut the anode lead of D I to 3/16".
Ho ld this end of the lead in the tip o f
nccdlcnose pliers. Mel t solder in the
cente r pin o f J I . When the solder is
melted . insert the short anode lead o f 0 I
into the center pin o f J I and ho ld it
steady until the solder has solidi fied .
C ontinue holdin g the d iode anode lead
with the nccdlcnosc p lie rs until the sol
der join t is cool. to protec t the d iode
from excessive heat.

Route the cathode lead o f D I 10 the in
sulatcd terminal to which the cathode

/'lw/o II. Inside the RF wattmeter:
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lead of D2 has been connected. hu t do
not solder it yet. Connect a sho rt length
of insulated hookup wire to this insu
lated terminal. Solder this wire and the
two diode cathode leads o n the insulated
terminal us.. ing an alligator cl ip or
need lcnose pliers on both diode leads to
protect them from excessive heat. Con
nect the other end of th is wire to the in
sulatcd termi nal o n the other termi nal
strip . Solder the lead from R4 on the
grounded termi nal strip. So lder C 2 be
tween the holes on the insulated and
grounded terminals. C3 can likewise be
soldered betw een the holes o n the two
terminals o n the other terminal strip at
th is time.

Connect and solder onc lead of R6 to the

free end of R5. routing the free lead of R6 to
the grounded terminal of the other strip. as
was described ti.lf the circuit connected to J2.
Connect the anode lead of D3. holding it with
nccdlcnosc pliers. to the junction of R5 and
R6 as described for D2. and solder. Clip free
resistor and diode leads from the R5-R6junc
tion. Route the dkM.k cabodc lead to thc insu
lated terminal of the remai ning terminal strip
but do nor solder .

Co nnect and solder one lead of R8 to
the free end of R7. routing ibe free lead
o f R8 to the grounded termi nal o f the
strip where R6 is connected . So lder this
connection. C lip oIT the free excess lead
o f R8 at it o; j unc tion with R7. Hold ing
the anode lead of 04 with need le nose
pli ers. connect an d so lder to the junction
of R7 and R8. C lip o ff the exce ss diode
lead . Route the cathod e lead of [).t to the
insulated term inal where the lead fro m
D3 is connected. Connect a short le ngth
of insula ted hookup wire to this insu
larcd termi nal . Us ing an alligator cl ip or
needlenose pli ers on the diode leads.
solder this terminal .

C lose ly inspect all solder jo ints j ust
made to en....ure they are shiny and all
connectio ns arc so lid . If necessary. gen
tly move (he three resistor/diode circuits
so thei r j unct ions are "up in the air" and
away from each ot her and the walls o f
the enclosure .

C a utio n: Before any furt her construc
tion can be accomplished. meter M I
must be calibra ted. Refer now to the
calibration sec tion fo llowing . When
calibratio n has been fini shed . return to
th is section In complete the construction.

With calibruuon comp le ted and the
meter reassembled , mount the meter on
the panel. Selec t a small terminal strip

wi th two insul a ted terminals. Connect
R I be tween the terminals hut do not sol 
der yet. Mount the terminal strip on one
of the meter mounting scre ws. using
additiona l lock washers if required.

C onnect the wire leadi ng from the ter
mi nal strip which ti cs all diode cathodes
together to o ne end of R 1 and solder.
Thi s wire carries o nly lo w voltage DC
hu t sho uld he routed away from the
resistors carry ing RE Its length is
immateria l.

R2 is a tr impot. Because they are
made in various config urations it is up to
yo u to determine how to install the o ne
you use . I used a small. square trimpor.
sing le tum . with a side adjustment. I
used Krazy Glue® to attach it to the rear
surface o f the meter.

Solder a length o f insula ted hookup
wire to the free term inal o f R I. So lde r
the other end o f the wire to either o f the
end terminals of R2. So lde r a nother
length o f wire be tween the wiper termi
nal o f R2 and the positive te rm inal of
MI. Solder a wire between the negati ve
te rminal of M I. to a ground lug mounted
on either a meter mou nti ng screw or o ne
of the sc rews mount ing the nearest coax
con nector. Connect and solder C4 across
the te r minals o f M I.

If you arc incl uding the peak read ing
capability in thi s instrume nt. mount
switch S I and capacito r C I. He certa in
o f the polarity o f C l. Connect a sho rt
le ngt h o f ins ulated hookup wire from the
free terminal o f S I to the te rm inal where
R l and the wire from the diode j unctions
are connected. and solder.

T he re are three short tests which
should be made before dosi ng the
case . Place S I in the AV po s it ion . At
tach the 50-oh m dumm y load which
yo u normall y use in your s ta t io n to J2.
Us ing a d ig ital o h mmeter. measure the
res istance to g round fro m the junction
o f R3/02/R4 . Be certa in the red (posi 
ti ve ) leal! goes to th is juncti o n . The re
sistance sho uld be in the vic inity o f
2.3H5 oh ms.

Connect the 50 -ohm dummy load 10

13 and measure from the j unct ion of R5/
D3/R6 to ground as described abo ve .
The resistance should he in the vicini ty
of 3. 1~o ohms.

Connect the 50-ohm dummy load to
J-t and measure the resistance from the
junction o f R7/D4/RM 10 ground as
described above . The res istance should
he in the vici nity o f I, I II ohms.
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Fif:. 2. Calibration setup.
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D.M.M.

Although the resistance tolerances of
+ I% arc specified for res istors in the RF
portions of the circ uit fo r greates t acc u
racy, espec ially at the QRP range of 1-15
watts. the QRPp accuracy is totally a
function of the accuracy of the calibra
tion voltages and the care with which the
meter scale was marked . The inaccura
cies resulting from the usc o f 2% or even
5% resistors on the 150- and 1,500-walt
ranges are much less importa nt. A watt
or two at these power levels is inconse
quential, so you can fudge a little on
these two highest ranges without being
vcry concerned .

Peak power ind ications can be made
usefully only o n those modes where the
output power act ually varies. It is of no

Continued on page 5 7

Com ments

The operation of this RF wattmeter is
simple. Connect a coaxial tee adapter 10

the appro priate connector on the wa tt
meter. Connect the transmitter output to
one leg of the tee, and a 50-ohm dummy
load sufficiently robust 10 dissipa te sus
pected transmitter power output to the
other leg safe ly.

Key the tra nsmitter and the power out
put will be indicated by the
wat tme ter.With an antenna or an antenna
tuner and antenna presentin g an SWR of
I: I connected replacing the dummy
load, the watt meier will accurate ly indi
cate the output from your transmitter.

For modes other than AM or SS B. S 1
will normally be set at AV. The PK posi
tion is included 10 mo nitor peak power
on AM and SS B. With S I at AV and op
erating AM or SS B, the wattmeter
needle will swing wildly but the peaks
indicated are the result of inertia and do
not accurate ly displ ay act ual peak
power.

Should you inadverten tly apply power
to this instrument without a 50-ohm re
sis tive load connected, you might blow a
diode, and you might bend the needle in
a worst case, hut no other damage
should result. So, make certain you con
nect to the proper connector on the wa tt
meter. If you are unsure of the power
ou tput from a part icu lar tran smitter, start
at J4 and work your way dow n.

Operation

german ium diode conduction knee .
Serious inaccuracies could res ult.

VV'v
R1

voltage so urce handy, including the
station power supply, of course.

Table I lists Ihe 15 voltages required
to ca librate the meter scale between I
and 15 . The more accurately you estab
lish these voltages and the care with
wh ich you mark each point on the new
meter scale. the greater will he the over
all accuracy of this instrument. Although
this is of major importance o nly to QRP
and QRPp operation, it will still be nice
to know that "what you see is what you
get" when you g lance at the meter later.

Adjust the calibration pot so the
DM11 indicates 8.66 vol ts . Then adj ust
R2 for a full-scale ind ica tion o n M I.
Mark this " 15."

Ca ution: Do not to uch the setting of
R2 after this initial calibration is made .
Adj ust the calibra tion por so the DMM
indicates R.37 volts. Mark the meter
need le location on the scale "14."

Re ferring to Table 1, co ntinue mark
ing cali bration points on the meter sca le
with the numbers equivale nt to the cali
bration voltages listed.

It will be prefera ble if yo u merely
make tick marks on the meter scale dur
mg ca librat ion. You can extend them
into short lines and add the numbers
when ca libration is complete . The larger
the physical size of your meter, the
easier and more accurate will be the cali
brations. Because the scale is nonlinear,
the higher power cali brations will be
more crowded than those at the lower
end. Also . only abou t 2/3 of the avail
able sca le is calibrated so that 1· 1/2 de
cades can be covered on each range,
providing the desirable overlap between
ranges.

Because " I" on the 1.5-watt scale rep
resen ts 100 mW, QRPp operators may
be tempted to calibrate thei r scale below
this point. However, this is not recom
mended because of the approach of the
low RF voltage level to that of the

Germanium Diode

Same a:~ 1 -D4

,of-l-.. -r-->,N'vV'---,f\/V\!'--
'>
:> <01
;: Calibration
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+
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Because the root-mean-sq uare value
of an AC voltage (RF) waveform repre
sents the effec tive vo ltage across a resis
tance, this instrument can be easily
ea librated with a variable DC voltage.
Less than 9 volts is required. so a v-vol t
battery and a potentiometer is the sim
plcst calibration so urce. along with a
DMM for accurate voltage measure
ments. The overall measurement accu
racy is greatly affe cted by the ca re with
which the meter is cal ibra ted by hand.

Remove the meter from its case so you
have access to the face . If there is a
scale, the numbers and ca libration lines
can be carefully covered with a product
such as Liquid Paper® (used for making
eorrections 111 typed material) . Use it
sparingly. and be ca reful not to o bliterate
the arc . Use ca re no t to bend the needle !
You may wis h to remo ve the meter face
to make this work eas ier. The face will
have to be replaced on the meter before
ca libration can proceed.

Refer to Figure 2, the ca librat ion
setup. and make the connections be
tween a german ium diode. R 1. R2, Ml.
the calibration potentiometer, DMM and
a 9-volt battery.

Set R2 to its maxim um resistance. and
also set the calibration pot to its mini
mum res istance with its wiper at the
negative end befo re connecting the bat
tery. You may also use any other DC

The resistances just measured bear
little relationship to the values of R4, R6
and R8. This is because of the several
parallel res istance paths inherent in the
desig n of this instrume nt. These values
are for guidance and are not intended to
be exact; merely close. The tolerances of
the + I% resistors. the forward rests
tancc of diodes. and the exact resistance
of the 50-ohm dummy load all affect the
res istances just measured.

Calibration
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73 Review

The Alinco DR-610T
A tough new dual-band. remote-head mobile/base transceiver.

Number 46 on your Feedback card

Gordon West WB6NOA
2414 College Drive
Costa Mesa CA 92626

What could Ali nco Electronics do 10
top what the rival "big three"

have do ne with a detachable-head. 2
mcter/440 MHz. mobile transceiver? It 's
tough [0 surpass all of those great fea
tures already found in the Kenwood.
Yaesu. and lenin versions of this prod
uct. The new Alinco DR-6 10T has these
same features. 100:

-High power, 40 watts-50 walls un 2
meter VHF

-Modcratc power, 35 watts out on
UHF

-Ful l frequency rece ive coverage
VHF. 108 MHz-1 73 MHz

-Full frequency rece ive coverage
UHF, 420 MH/A70 J\.l HI

-100+ memory channe ls between
bot h bands

-Multiplc scan functions . incl udin g
priorit y

-Monobund dual -receive
·CTCSS encode
-Muluplc outpu t le vel s
-Rcmotc detac hable head
-Cross hand du ple x, 9600/ 1200 bps

packet compatib le
-Timc-o ut timer
-Phonc patc h auto dia ler

However. the Alinco DR -6 10T may
top the competition when it comes to
an extremel y important feat ure for
ham operators want ing max im um
va lue at the best pr ice-the DR-6 IOT
was see n selling for a t least $R5 less
than comparable Ke nwood. Yacsu,
Icom. and Standard Radio dual -band
transceivers. The lJR-61 0T is also the
fi rst dual-band transce ive r with built 
in L1TZ, "long tone ze ro." This func
tion , desc ribed in a QST art icle several
46 73 Amareur Radio Today· February 1996

mon ths ago, may soon he one of the
best ways to sig nal for hel p on simplex
or repeater duple x frequencies late at
n ight when the cont rol operators may
have their eq uipment in the automatic
unmoni rored mode. The LITZ signal is
accomplished by hold ing the "zero"
DTMF button down on " transmit" for
more than three seconds to alert an 
o ther Alin co DR-6 10T, or any ot her
system with LITZ capability, that an
important message is on frequen cy.
When a DR-6 1OT rece ives a LITZ sig
nal, it will sound a loud 50 S CW alert
ing tone, regardless of the speaker's
vo lume se tting, and fla sh a "LIT" on
the LCD display to alert you that an in
coming th ree-second zero has been L1e
tcct cd. This feat ure a llows a cont rol
ope rator and all hams to monitor (si
lently) a specific frequency at night fo r
an "SOS" LITZ call.

"The built-in L1TZ feature
allows a control operator and
all hams to monitor (silently)
a specific frequency at night
for an "SOS" LITZ call."

Alinco President Mark Morisa to de
scribes the DR-6l 0T as "designed for
convenience, with advanced operating
circui try already built in ," He is de 
scribing the LITZ fu nction, buil t-in
duplcxcr. dig ita l squelch circuitry, and
capabilit ies for adding an EJ-23U
memory chi p to program a whopping
240 channels in fail-safe memory.
Dave Chernow KE6TFO, sales coordi 
nator for Alinco, adds, "Our DR-6 10T
is an upgraded success based on our
DR-nOO, which continues to be one
of the honest-sell ing dual-hand mo 
bile/base transce ivers thro ughout the
country."

The DR-oIOT is shi pped wit h one of
the most co mplete large-format in
st ruct ion manuals that I have see n for
some time. Read the manual before
turn ing on the equip ment-this will
save you agonizin g minutes whe n yo u
get into keystro kes that appear to
freeze channel-chang ing capabili ties .
T he se t is no more co mplex to ope rate
than an y o ther brand of tran scei ver
but, as with all new equipment, you
III/Ist read the fir st couple of pages to
get a fee l for how yo u prog ram fre
qu enci es and begi n to me morize
simple and dup lex cha nnels .

The Alinco DR-610T wires into 12
vo lts and needs 12 amps for full
power output. Yes, you could run it
st ra ight off a cigareuc Iighter plug, but
we measured a 1- 1/2 vo lt drop, and
th is decreases VHF/ UHF power outpu t
by more than 10 watts. If you wan t to
squeeze every last d rop out of your
ne w set. wire it direc tly ( 0 the battery,
making sure to fuse bot h the positive
and negat ive leads within a n inch '01'
the battery connec tion . Alinco pro
vides yo u wi th the fuses and fuse hold
ers at the e nds o f the red and blac k
wtres .

The DR-610T has a bui lt -in du 
plexor, and this sim plifies the hookup
to yo ur dual-band ante nna . Whether
you arc run ning the equi pment mobile
or base , a sing le coax feed makes for
quick hookup to the sing le anten na
syste m. Fe w o f us use separate 2 meter
and 440 M Hz an te nnas, so ru n you r
coax, hook into the anten na syste m,
and you arc all set.

Optional Features

If yo u' re go ing to re mote -mount the
head, yo u will want to huy the EDS-2
fron t pane l remote cable kit, and the
EBC-8 fro nt pane l brac ke t. You could



also o rder the EDS- l junction box that
a llo ws the microphone 10 hook up to
something beneath your seat, rat her
than o ff the remote head that you may
want to pu t over the rcarview mirror.
Many ne w veh icles come wi th capa
bi lities fo r runn ing the remote up
high, and the j unction ho x keeps the
microphone fro m dangling in fron t
of yo u.

I would also encourag e yo u to pur
chase the optional tone decode
sque lch unit EG-2~ U . which would al 
low yo u to radio-contro l the operation
of yo ur equipment f rom another hand 
he ld transce iver. This is a handy fea
ture if you regularly run your mobi le
un it in the c rossband du plex mode and
want 10 radio-control it on o r off. or to
cha nge frequenc ies by remote. Whe n
ever runn ing equipme nt in the dual
band crussband mode. chec k wi th
local frequency coordinato rs 10 e nsure
that you are using this adv anced fea
lu re properly. and remember that con
trolling a "repea ter" must be done o n
frequenc ies other than its normal
input.

A nd as lo ng as you arc inside the
set , you migh t as well purchase and
pl ug in EG-23U. the add it iona l
me mory un it that ex pa nds your 120
c ha nne ls to 240 c ha nne ls . No w yo u
can program e very li ving repeater,
aero na uti ca l rece ive c hanne l. pub lic
sa fe ty c ha nnel. weathe r channel,
po l ice and fire c han ne l. a nd j ust
a bout a ny thing e lse yo u want, in to
memory so you ne ve r need 10 carry
th at li ttle black memory book with
yo u again!

The full-featured EMS -I:! micro
phone is shi pped wi th the US A model.
No longer must you buy a more elabo
ra te micropho ne to go along with all
o f the dual-band capab ilities for
which you arc programm ing the set.
The micropho ne is rel at ivel y light 
we ight and has irs own unique Alinco
feel. I have friends who ha ve tried out
the equ ipme nt a nd have immediate ly
falle n in love with it.

Opcratten

When everything is hooked up. turn
on the power by depressing the power
button located just above the mi ke
j ack . Like all dual-band tra nsceivers. it
co mes up in VFO mode at 145 Mll z

for 2 me ters. and 445 MHz for the 70
cm band. There is not hing loaded into
memory. You know. with CPU tech
nology and cloning, I wish that incom
ing transce ivers wou ld have the US
repeater band plan stored. Which
manufac turer will be first to pre -load
common popular repeater pai rs M l the
ne w o perator can go into memory and
stun receiving rad io excitement on 2
meters and 440 '1

U lVhen it comes to group
pager modes, selective calling,
all calling, and group calling,
A linco hOI moved well ahead
ofother manuf acturers in
providing documentation and
explanation in their user
manual. "

Unlike the Yaesu fT-8500 , the new
Alinco has no cloning capabilities nor
docs it o ffer alphanumerics user-pro
grammable on the display, Out it is not
as expensive as the Yaesu set. either!

The LCD display on the Alinco
looks very good, a nd is eas ily viewed
from the top , bo tto m. and sides. Vol
um e cont ro ls fo r both VHF and UHF
arc side-by-side. and you ha ve ple nty
o f vo lume outp ut for use in no isy vc
hicl es. The sq ue lch control is logica lly
conce ntric to the vo lume controls. and
squelch ac tio n is no rmal fo r th is type
of transce iver, Signals just in and out
of squelc h will charter. and this is typi
cal of "hard sque lch" found in almost
all equipment except for some Jcorn
transceivers that usc a new soft
squelc h featu re .

You se lect VHF or UHF by pushing
the vol ume co ntro l in for that part icu
la r band, You can dial the frequency
from the front pane l knob, or push the
microphone up/down keys, or program
the freque ncy from the mic rophone .
The big c hanne l-changi ng knob on the
front has a log ical pu sh capabi li ty to
enable I ~ IH z quick-steps. This allows
you 10 rapidly go from ham to public
service wi thout having to fis h around
to find the I MHz button-a good
feature .

The transmit po wer was 52 wuus on
VHF into a perfec t match, and 37

watts on UHF. A sma ll fan comes on
im mediate ly to keep things cool. A n
LCD bar graph illustra tes high power.
med ium power, and low power. How
ever. the LCD graphs don't change
much wi th a major ante nna mismatch.
On older singl e-band a nd du al-band
transce ivers yo u could always te ll a
bad mat ch by a power outpu t ind ica
tion tha t never makes it 10 the top. It
would probably be wise to chec k yo ur
VSW R init ially wi th an ex ternal meier
be fore pouring on the coa l.

Dialing in the VFO mode is a snap.
Getting down 10 t h e A M aircraft band
requires just a co uple of button pushes.
We found half-microvolt sensit ivity
from ai rcraft hand all the way up
through 170 M Hz on VH'-:. and one
q uarter-mic ro vol t sens it ivity on UHF
band limits, too . We drove the unit
thro ug h "i nter-mod alley," and it was
no worse tha n othe r dua l-band mobiles
we ha ve tried. Thi s is a major im
provemen t over the Alinco 599. which
had suc h a hot receiver that it was
pron e 10 intermod . A buil t-in anenua
tor of about 20 dB ca n be placed in ei 
ther, or both. VHF and UIIF bands
when you have plenty o f sig nal to
work wi th and yo u want to knock out
intermod. A very small "ATI'" icon ap
pears a bo ve the frequenc y display to
show the uucnuator turned on.

The Alinco IJR-6 10T features 120
memory cha nne ls plus split c hanne ls,
call channels. an d scan edge c hannels.
They are di vided into five banks. Bank
A. B. and C me mory c hannels are used
for both VHF or UHF. The same
memory c ha nne l can be reca lled for
both VHF and UHF. Thirty chan ne ls
are dedicated to VHF, 30 channels for
UHE and 20 per Bank A, R , and C (to
tal o f 60) ca n share bands. T he shared
bank is an advanced fea ture. and most
hams will start off with e ithe r VHF or
UHF by the mse lves. To me morize a
VFO freque ncy in a specific me mory,
you would push the " function" button.
then the han k bu tton. then d ial up the
frequency you want, and push the
" MW" button while the fun ction sym
hoi is showing. While this sounds a bit
con fusing. it beg ins to make sense af
te r you have programmed a couple of
channe ls. I wou ld say it ' s no harder to
program th is se t than any of the o thers ,
once yo u read the manual and follow
the steps preci sel y.
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We tried the "spectrum analysis' feu
turc. also found on an Alinco handheld.
and indeed little LCD bar gruphs go up
and dow n as adjacent-c hannel and on
chan nel activity come up and go awa y.
But it' s not real-time. and there is an an
noying "hiccup" each time the unit
samples the ~lPU looking to sec what's
happening o n other frequencies or chan
nels. I would view the spectral d isplay as
a specialized feature thai only a few
hams will truly take advan tage o f. It' s
not the same as looking at a spec trum
analyze r.

The Alinco goes into single-hand
trunscc ivc easily, eliminat ing the hand
you don ' t want showing on the screen.
This is a handy way to make program
ming easy fo r you when you' re on the
road and you 're j ust listening to a single
hand. When checking repeaters for input
activity. you will fee l for the seco nd hut
ton in o n the bottom (the reverse but
ton). and give it a push . Wh ile th is is a
great feature, I wish they had put the rc
verse button as a double push of the
main tuning button.

The crcss built-in encoder was
straightforward. However. why no de
coder'! The new lin le Rad io Shack
single-hand mobile offers both encode
and decode . Other manufacturers leave
out decod e. too, so it'll pro bably be
aw hile before we get encode/decode as a
built-in feature .

The unit can easily go into the "set
mode" to allow the following menu se
lections : beep tone volume, hell aud io
on/off. speaker on/on', display hack
lighting. time-out timer. channel scope
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receive interval. channel scope kilohertz
width, DTMF fi rst-dig it delay. DTMF
burst and pause interval, LlTZ on/off.
monitor function on/ofT. and Scmctcr
squelch on/off.

Crossband capabi lities'! Yes-a great
feature. Unlike earl ier models that re
quired internal modification. the new
DR-6 1OT has full crossband capabilities.
You would only usc eros-band with the
optional crcss decoder in..talled and
set. If you don' r, random noise could
trigger your crosshand receiver to
unsquclch, caus ing the transmitter to
lock on , and a signal containing nothing
but hash to go out on the air. If yo u only
use crossbund duplex with CTCSS de
code, the only thing that will trigger
yo ur transmitter is a proper signal with a
proper tone. It would al..o be good to en
able the time-out timer to cycle the
whole system down in case something
should hang up the trunsmincr.

If you have the built-in tone decode
unit. you can control your transcei ver
using a DThtF companion hand-held or
mobile set. Number 45 starts accepting
remote-contro l commands. and number
54 stops the remote-control commands.
D I turns the crossband repeater on. and
~ turns the repeater off. You can allow
direct frequency entry up to fi ve or six
d ig its in the ex ternal remote-contro l
mode when working frequencies or
memory channels in crossband . We rec
ommend that you co ntact your local
VHF and UHF freq uency coordinators
be fore enabling this unit as a base
station in the crossband remote.

Packet operation o f the Al inco DR
6 10T can be a normal TNC at 1200
bps. with an input of 2.7 k o hms and a
normal modulat io n input of 10 milli 
volts peak to peak. Pe r 9600 baud. the
input is 10k o hms at 2 volts peak to
peak with a T NC that can handle thi s
faster rate . The Alinco cre w offers sev
e ra l pages on typical packet operation
hook ups. and we judged the d iagra ms
as very good.

When it comes to gro up pager
mode s, select ive call ing. all calli ng ,
and group call ing. Ali nco has mo ved
we ll ahead o f othe r man ufacturers in
prov id ing docume ntatio n and e xpl ana
tion in their user manual. Few hams
ever use the gro up pager mode. thoug h
it ' s a ve ry hand y feature to aler t o ne
person. g ro ups of 10 . or groups o f 100
that something is happen ing out the re

o n the a irw a ves . The pager mode re
q uires the op tional to ne unit for
decoding. but the auto -dia l mode that
is part of the basic unit allows encod
ing any tones that yo u wish to se nd
out. There arc seve n di gits in the total
gro up pager mode. Wi ld-card tones
can alert many stat io ns at the same
time of incoming tra ffic , I suggest that
e mergency co mmunicat ions team
leaders help everyone set up fo r
this very important mode for d isaster
preparedne ss. Most se ts ha ve this
gro up -ca ll ca pa bil ity with the op
t ion al decode c hi p. a nd it is indeed a
ve ry fun c tio na l-al be it c o mpli 
c a te d- ope ratio n.

The DR-6 IOT is best suited for
sma ll-vehicle use . You wo uld wa nt
that detachable head right in front o f
yo u. a nd you may wish to remote-co n
nect the micropho ne so yo u ca n get
your big fin gers around those very tiny
vo lume a nd sq uelch knobs. The tiny
but to ns a nd the tin y vo lume and
sq uelch knobs have a lmost exceeded
the demands of miniaturi zat ion for
most of o ur radio users. Severa l users
me ntio ned that the butto ns and knobs
w'ere too sma ll for heavy-d uty mohi le
usc . Howe ver. the DR-6 10T's perfor
man ce was extremely impressive when
it came to so lid power outp ut, cool 
runni ng tra ns mitter, and plenty of re
ceive audio for no isy vehicles. The
di spl ay was relativel y small. hut ve ry
vie wa ble both day and night as it is
bac k-lit.

If United S tate s a mate urs e mbrace
LIT /.. it will be a boon for trave lers,
who will be able to sig na l for he lp or
road side as sis tance by s imply ho lding
down the ze ro butto n while keying the
mike for more than th ree seconds .

Best o f all . the new A lincn DR -6I OT
is probably one of the lo west-p riced
d ual -hand mobile tran scei ve rs. wi th
more tha n e nough features and
memory c hannels than you' H pro babl y
e ver usc . Hut it' s nice to kno w you
ha ve a tran sceiver that will gro w wi th
ho w yo u plan 10 usc it. For the best
deal. get those internal chips at the
same time you purchase your new set.
Pl ug them in , and get se t for a po wer
packed dual- band tran sce iver that is
j ust ,IS muc h at ho me at your busc sta
tion as it is under the dash or above the
rearvicw mirror in your car. I liked the
Alinco DR-6 10T. m
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CornerBeam?
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Invest in !he GOLD standard today!
Easy operafion wilh incredible power!

• Conferencing • Bock!lround File Tronsfers
• Robot CQs • logging. Macro Files

• Automotic QTHjQSl Exchange
• Advonced Text Handling

• 95~ Manual
• ExtenSive Help System
• Quick Reference Guide
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Pocket Morsej
Code Trainer
Learn Code Foster & Easier
Beffer than code topes
Toke If anywhere to prac tice
Ught weight & compact

The Deluxe Pocket
Morse Code Trainer

·Selectable code $
rates from 3 wpm
to 33 ""P'Yl

* Plays standard or
FamSVl/Orlh

.. Size l ' x3.8"x 2.4"
• Runs 40 ra on

one 9 v battery
t) PIlIYS continuous fresh random cooe
(Selectable letter groups, ie A-Z, 0-9, & more)

2) P repm gn med random eharacter- pla)"ing
3) Interad ive training (Excellent for beginners) i
4) Continiou. newt)' generated QSO I

(1 million different QSO like the General exam) :
5) PreproKl med QSO to check accuracy I
6) Continuous random words PI_yIDe I

The Ultimate Pocket !
Morse Code Trainer
It has all the above features plus
I) A 16 character LCD display which allows
you to check yourse lf during or after a QSO
2) Internal amplified speaker.
3) Selectable random character playing. (Select I

which character or numbers to practice)
Call 214-3S0-DS88 Price $99.00 I

AdCI2.&J for a monoe<;W~ .. 3.50 lor a stereo tleaCllet
V1soIMC accepted Add $6.00 S/H + 8.25% T.II
~ AidDd Tcdn>Io&Y,4OII Lindberf Or, Pal., T~ 'N244
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Multi.Whip Mobile
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Choice of BNC or PL259 Connector

KENWOOD VFO·700S Under $155.00
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Build a "fits-in-your-pocket't-tthn QRP transceiver.

How About a 2W 40m
Transceiver Kit?

New builders are usuall y looking for
ine xpen sive kits. Wh ile separate trans
miner and recei ver kits arc avai lab le, if
new builders don't choose kits that per
form well they can easily ge t di sco ur
aged . I always recommend a transcei ver
o ver separate transmitter/receiver com
bination s. I also recommend a superhet
recei ver with a VFO rather tha n a crys
tal-control led kit. It may be fun for a

VJ<'O·The Way To Go

urea. It sho uld be easy and fun to bui ld .
Thi s means (he d irections have to be
clear and easy to follow. The printed cir
cu it board needs to he of high q uality
and clearly silk-scree ned so you know
which parts go where , I prefer plated
through so lder-masked hoards. They arc
much easier 10 solder; the so lder joints
arc stronger and the solder mask helps
eliminate one of the two major building
errors that new kit builders frequen tly
run into; putt ing the wrong part in the
wrong place or ending up with a solder
bridge on the board . (A solder bridge is
where you accidentally get solde r to
connect two parts of the roan! that aren 't
supposed to be co nnected .) Clear in
structions and a good silk-scree n help
eliminate the wrong part problem and
the so lder mask helps eliminate the so l
der bridge problem. The Wilderness Ra
dio kit has a top-o f-the-line. nicely
silk-screened . plated-through. sol de r
masked printed circui t hoard and good
instructions.

The next area that new kit builders are
concerned with is tuning up the rig . This
kit was designed 10 be easy to align and
it can be done with no test eq uipment . If
you don' t have tes t equipment, such as
an oscilloscope and frequency counter,
you can use an HF transceiver.

Photo 11. rhe completed rig.

-.

QRPp. Bob Dyer KD6VIO recently
started Wilderness Radio to offer the
NorCal 40 commercially to all those
who missed out on the club' s offeri ng.
Bob is now offering this kit and other
excellent NorCal QRP kits.

Wayne Burd ick N6KR designed the
kit for the club, The NorCal -to was de
signed to be a compact -to meter CW
transceiver optimized for portable, bat
tery-powered operation, The rig has very
low receive current drain, typically only
about 15 rnA. It is also very thrifty on
transmit. The rig has RIT (receive incre
mental tuning), very smooth and quiet
transmit/receiver switching, a very
pleasan t sidetonc, and the po wer can be
adj usted internally from almost nothing to
a maximum of between 1,8 and 3.0 watts,
depe nding upon the supply voltage.

I have had many new hams ask for ad
vice o n what type of kit to start with, so
I' ve established some basics that are the
key to any successful ven ture into this

How QRP Is II?

Jeff M. Gold AC4HF
1751 Dry Creek Road
Cookeville TN 38501

C1 uh Project

T he Wilderness Radio NorCal -lOA
was originally a club project of the

Northern California QRP club. The club
wanted a project that would really spark
interest in QRP. Jim Cates WA6GER.
Doug Hendricks KI6DS. and Wayne
Burdick N6KR. the club's organizers.
gOI together to discuss a possible club
project. Their philosophy was thai if
they could come up with a small QRP
CW tra nsce ive r that was easy enough for
the new builder, yet performed well on
the air. they wou ld have a new breed of
low power enthusiasts. The word about
the new kit spread rapidly in QRP cir
cuits and the newly formed NorCal club
grew to over 1,500 members in j ust over
two years. The success and growth of
the club can, in a great part , be attributed
to the club projects. The clu b also pub
lishes an excellent magaz ine called

Photo A , Till' NorCol 40A bef ore ossemhlv.
50 73Amaleur Radio Today · February 1996
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invento r and prolific author. For in
stance, among his WWlI conrribu
lions was a TV-guided bomb. An
avid ham. his firs t QST an icles ap
peared in 1930. He Ilnisbed his final

Continued on page 61

Rleban:! Harrison KBSWZI.
My fath er-in-law, Phil Rand
W I DBM. recently became a Silent
Key. Phil was born in 1906, the son
of a founder of Remington Rand
Corp. He was a registered engineer,

$59 99 This 12 V., 2.S AH battery powers your HT via your 000'5
• cig-d1-ette lighter adapter for days of portable power,

- Transmits up to ax LONGER at high power (5W) than a standard H. I. battery,
-Seaied no-leak, gel ce lt battery is rlf'_1I-!y jndestructjble.

· Lightweight (23 o z.) of dependable power.
• SLIPS INTO YOUR BAC K POCKET or hong> from belt clip.
- 110 volt wall charger ircuoed

TO O U)U CALL 800:206-0 I IS _ . h VIS... . $ \ t " .... 99 S. H FO" CONTlN( NT"'l uu..

7 II," x 2 J/," x '1,"

are many of us who really enjoy
your editorials and benefit greatly.
Thanks.

You '/!, welcome! But Ken, howabout
lenitlg~ know wharboob}tIU 'wfound
that I mightelljuy'! . .. 1Wl)7It'.)

LETTERS
Continued from page 35

really works! From Afnaz.ing
Mind Machillu You Can Build,
I have improved my use of the
Pendulum and had a 101 of fun
with it and the Ene rgy Wheel. I
then buill the Wishing Ma
chine. using the block diagram
and a Radio Shack Mini Ampli
fied Speaker #277·1 008C as die
active circuit. By following me
author's suggestions I bave
helped • good friend who is
wffering from prostate cancer.
He is taking chemotherapy, bUI
is IlOC experiencing any of the
usual illness thai is associated
with this treatment . His irn
provemenr since usi ng the
Wishing Machine has been nothing
short of fantastic. I have enjoyed
studying from these books and plan
10 add to my library on a regular ba
sis, Keep up the good wort. There

Photo C. Inside the completed unit.

II I II

short while to operate some of these kits,
but 1 found the fun ran out quickly when
I was stuck on a single frequency.

The NorCal 40A has a superhet
single-signal design receiver which has
excellent sensitivity (it hears the signals
if they are there), selectivity (it can sepa
rate the signals), good audio output, and
an AGe circuit (automatic gain control
to attenuate very strong signals and keep
the audio more constant) . The VFO
(variable frequency oscillator) is very
stable.

Physically, the rig is very small (2.25"
H x 4.5" W x 4,5" D). One double-sided.
screened, and plated-through PC board
is used. There is no chassis wiring: All
controls and connectors and even the
case parts themselves mount directly to
the board, resulting in a much easier fi 
nal building stage. The custom .060 case
is extremely rugged and is designed to
allow the top and bottom to be removed
easily for alignment or testing. Long-life
plastic latches are provided on the top so
no screwdriver is needed to access inter
nal controls. If you like to play with the
tune-u p every once in a while, or just
show off your work, this is great. The rig
is small enough (one of the smallest on
the market) to fi t easily in a backpack. I
power mine with a pair of small gel cells
that keep it go ing for a long time,

After building about every kit on the
market, it amazes me that this design
was originally a club venture. It was so
successful that they had to do multiple
runs of the kit, selling them all over the
world.

Accessory Keyer/Counter

The Wilderness Radio NorCal 40A is
revision B. The AGe performance has
been improved, A low-pass filter has
been added after the VFO to improve re
ceiver image rejection by 10 dB. and lm
proving the AGC and transmit/receive
switching for better attack/delay times
and reduced audio thumps, The case has
nifty plastic latches and the chassis is
supplied in a beautiful blue painted and

li II

silk-screened combination. Even though
the cabine t is small, there is still room
for the more advanced ham to play with
added accessories such as small keyers.

One of Burdick's latest kits is also be
ing offered by Wilderness Radio. This is
the KCl keyer/frequency counter. It is a
small iambic keyer with 54 bytes of
message memory and a displayless fre
quency counter that reports the fre
quency in Morse code. There is room

Continued on page 75
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www.indirect.com. or download
the file s directly on the npsue :

ftp ://ftp jndirect.comlpuhlsoft.
warelham radio/xpware. Ta ke a
look there . and see if th at doesn't
help answer yo ur q uestions.

The Baycom project hrought
qu ite a fe w le tte rs regardi ng
availabili ty of the integrated cir
cuit central 10 the project. Re v.
Greg Schlu ter. KC5FLI . write s
that he ohtained the TC \13105
integra ted circ u i t fro m JDR
Microdcviccs for $8 .95 . T heir

toll- free number is (800) 538

5000.
John Kirk. VE6XT. al so notes

that the chip should be available
hy mail order from Active Com
ponent Sal es. as th eir Canadian
pare nt stock s th em . The US XOO
nu mber doe sn' t work in Canada,
so he can't ve rify. but a call to
(800 ) 934 -5206 may rum o ne
up. They also claim to s tock the
rather od dbal l crystal needed for

a very rea so nable price .
O ne la st let ter this month

from Rohert Tw iggs. WA3 YRL
who writes looking for any pro·
gram fo r a n IBM compat ibl e
t h at w i ll pe rform RTTY I
A \ 1TOR usin g an AEA·CPI.
He currently use s a CM with
AI RDIS K and would like to get
the thing wo rking w ith his ~86

DX66 PC . li e doe!'> not have the
RS 232 opt io n and knows that he
wi ll have to use a ~1AX23 2 or
equivale nt c ircu it to connec t [0

the rc.
Well. Bob. this gives mc an

excellent opportunity to refer
) 'OU to the RTIY Loop Software
Collection . Several of the pack 
ages there may be of help to
you . as we ll as some commer
ctat program s we h ave me n
t ioned in the column before .
such as BMK-\I ULTY. Th e
easiest way to gel a COP) ' o f the
so ftware l ist is from the RITY
Loop Home Page hu t. i f you
h ave no web access. drop me a
self-add ressed, stam ped en ve

lope . to the above P.O. Box .
p lease. or se nd me Ecmai l a t
ajr @ari.net o n the Int ernet. or
on CompuScrv e aI75036.2501 :
o r A m e ric a O nline a t
\tIarcWA 3A JR . and I will he
ha ppy to re turn the list to you. In
the meantime, keep on looping.
und don' t miss the next issue of
73's " RTTY !..tXlp!·· ill

.,
• 1· 1..

Well. RC . I looked. too. and
came up blank. 1 will assure you
that "packet" is anyt hing but an
exclusive ham radio term . Most
data networks in use today send
data in packets. and the protocols
in use. one of which is the X.25.
o ften trans late into amateur pro
tocols. witness the AX .25 proto
col. G ood lu ck on the hoards .
though. and I wi ll pa ss along
whatever information I discover.

Jack, AA0JB. writes a note via
America Online , in wh ich he re 

lates:
" I was readi ng your article in

M ay 1995 about the progra m
XPK.\ 1157 as wri tten by KF7 XP
for the KA).,1 and I got a copy via
AOL and tried it out. Looks good
hu t got a problem. I use CO .\1. 3
an d IRQ 2 for my T1\"C . Tri ed to
get the program 10 ini tial ize but
every time I hit the IRQ bo x my
computer locked bUI good. Had
to use the RES ET control to get it
going again. Wo uld really like to
try thi s progra m bUI looks like
something is missing.

"Would lik e to know it KF7XP
has a E-m ail address. Ma ybe he
knows o f the problem and can
o ffer a fix. Al so. maybe you know
of another place to get the latest
download? The one in AOL ....as
several mon th s old. I tried the
Internet address in your ankle bUI
did not find a copy."

Well , Jack. as long as yo u are
us ing " standard" settin gs for your
CO~I port. you shouldn't have
any problems. The latest copies
of the programs can be had on the
Internet Direct server, reachable
through their weh site . hll p :!1

. .

~ . .-.... --
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the sound card article for packet
and RTTY. He writes:

" I had a hi t o f a problem track
ing down any of the sound cards
thai were listed in your article. I
was told that of the sound cards
you had listed , these were olde r
sound card s and hard 10 co me by.
After some hard looking and call
ing, I found the telephone nu m
be r of the makers of the Cardinal
16 sound card. They are located
in Lancaster. Pa . and their num
ber is : (7 17) 293-3o-t9 . 1 was told
that they arc no longer producing
this card. hut still hav e some in
stoc k and are letting them go for
a me re $60. When I as ked them
about the so ftware development
kit that was mentioned in your
article. however. I drew a blank.
I wi ll try to find out more on thi s.
This inform ation might be nice to
pass o n to your readers.

" Also I have a question for you.
In ' he article it said th at if you
we re going 10 get a sound card to
accomplish Packet and RITY. it
had to be based on the PSA stan 
dard. Duri ng my search. I asked
several computer stores what this
meant and was only partially an
swe red at one store; that it stood
for 'Packet something-or-other.'
Needless to say when I heard the
word ' packet' from a non-ham.
Ibis piqued my cu riosity evert fur
ther. Could you tell me what PSA
stand s for in relatio n to sound

d , ..car s :

Amateur Radio Teletype
RIT'! LOOP

It's here! After many months o f
anticipation. and qui te a hit o f
work hehind th e sce nes. rhc
RTTY Loop Home Page is no w
uvailuhle on the World Wide Weh.
While this column . running in the
pages of 73 for more than eigh
teen years. has reached countless
numbers of radio amateurs. the
potential audience for the Loop
o n the Web is virtually unli mited .

To acces s the RTTY Loop
Ho me Pa ge . poin t yo u r ne t
browser to : Imp:llwww2.ari.netJ
ajr/myl and the ho me page will
be displayed . Fig.1 sho ws what
you will see:

From the home page . you
may jump to a fu ll text o f the
current column. a listi ng o f the
softw are av ail able in the RTTY
Loop So ftware C o llec ti on . a
downlo ad sectio n for curre nt or
speci al so ftware. and a page of
links to other inte resting sites.
The column text is wired with
hyperlinks to mentioned sites.
so that clicking o n a site ' s name
de scri bed in th e col umn will
take you to that si te . I will also
t ry to m ak e re ce nt so ftware
me ntioned in the column avail 
able for downlo ad . th rough the
download sec tio n . as we ll as
provide for any more special
ized requests. i f possible.

I hope that the RF'l'Y l .AlOP
Home Page ca n be the first home
page of an elec tronic ed ition of
73. Let's see what the ed itors can
do with that one :

A lo n g with the new page
co me new addresses for corre
spondence. In o rder to get to

your mail in a more timely fash-
io n. I have a new add ress for the
readers o f RTTY Loo p. Check
out the top o f the colu mn. an d
address any snailmail to the P.O.
Bo x. ~I y new Intern et addre ss.
in conju nction with the horne
page. is aj r @ari.net -ahhough
I cont inue to maintain accounts
on C om puServe and Americ a

Onli ne.
I received a note fro m " RC"

KE6B G;'Il" . who wrote regarding
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PhotoA , UClIclling a fonllll1ioll ofthe brig/Mlt'"'l1S WIexciting experience.

it's the astronaut s who arc send
ing the pictures.

Lat er tha t evening I addressed
a group of midshipmen who were
co nsidering joining the cluh and
wanted to learn more ahou t ham
radio. I can't describe how excit
ing it was for me 10 look out at a
" sea" of white uniforms in the au
ditorium With all the demands put
on the midshipmen's time , it was
nice to see suc h a good turnout of
students interested in pu rsuing ra
dio. We spoke about the po ssibil
ity o f my le nding assistan ce to
tho se cl ub me mbe rs who we re
consi de ring setti ng up classes in
local schools as part o f thei r com
munity service. Perhaps we can do
a fo llo w-u p colu mn in " Hams
With Ctass" ro let folk s kno w how
the project went. The ham radio
operators at \V3ADO seemed very
receptive to the idea of schcdul
ing contac ts with younger school
children. They are an enthus ias t ic,

bright . and extremely bospuablc
group of young adults.

I than k my hosts for a most cn
joyable weekend , an d I look for
w ard to so me out st andin g
contacts. Fa

PlIO/a C. nil' members of the
IVJAlJO ARC were an enthusiastic
and hospitable gnllll'.

1'111110 H. (Left 10 riglUI Trevor
Hast KA3FDO, presidenr of ARC
WJADO, and LJ. Commander
Herb Elkins KA3FDO in lht'

"Model Room. " infiVIIJ vf u ta/..e
IIP(/rt gelll'Talv r.

The cluh is well equipped for
Il l-" co m mu nic a t io ns, T h e y
curre nt ly use a Kenwood TS 
440S and an IC OM IC -70 1
th rough a Cushcraft R-5 vertical
and a G 5RV an tenna. Th ree mo
bi le VHF FM transceivers , two
Kenw ood T M -25IAs, a nd a
Kenwood HT give excellent 2
meter capabilities . Two PCs, an
MFJ 407B, and anAEA Packra tt
allow them 10 operate VHF and
H I-" packet from the station. The
many technical resources of the
academic departments arc often
available for the club' s use. In
the past tha t avenue has provided
them with the use o f a satel
lit e di sh and all-mode V HF
capabi lities.

The ever-popular and tr adi
tiona l Arm y-Navy football game
provides the club with a reason
to se t up a special events stat ion
every year. Last year on Satur
day, December znd. they opc r
a ted f rom the s tad iu m in
Ph iladelphia for the duration o f
the game . The normal routine is
to o pe ra te SSB in the general
portion of 2:0 and 40 meters.

La st spring, the club had the
privilege of ope rating during a
shutt le mission as part of the
SARF.x program. Club members
as well as interested faculty were
able to communicate with the as
tronaut s for approximatel y half
an hour. The exchange between
the Atlantis and the midshi pm en
incl uded each sendi ng the othe r
a short video pre sen tat io n .
" Yeah, I've got color!" LI. Col.
Camero n said upon receiving the
acade my 's video. "M an. great
pictu res ," The exchange rcpre
vented the first time that a space
shuulc ha s successfully received
video from the ground. Usually 1'11010 [ J, QSL card for \V3Af)O,
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W3ADO

variety of electiv e courses, and
advanced st udy an d re search op
ponunities for highly motivated stu
dents. Classes are taught by 600
highly qual ified faculty members.
About half are c ivilian scholars and
ha lf a re experienc ed mi litary
officers.

My tour guide for t1101>t of the day
was Trevor Bast, president of the
amateur radio club. It was a plea
sure to be in the company of such
high caliber students as Trevor. One
o f the highlights of my day was
watching the "formation" for lunch
outside Bancroft lI all. It' s not of
ten that I get to see 4.1))0 young
men and women line up with such
prec isionIt's evenless often that I
get to eat lu nch wit h such an

oul\tanding grou p.

While vis iting the ham station,
J got 10 meet with Bob Bru ninga
WB4APR , who is a ret ired Navy
commander and is the trustee and
technical coo rd inator for th e sta
tion, W3ADo. While the sta tion
I visi ted was in small quarte rs
back in August , the club plans to
mo ve 10 a larger faci lity. It ma y
have been tig ht quarters, but the
view of the hay was spectacular.

The amateur radio cl ub is the
Naval Ac ade my' s oldest extra
curricular act ivity, dat ing back to
1928. For many years it has pro
vid ed midshipmen with the o p
portunity 10 become licensed, to
upgrade their present licenses , to
enjoy a re laxing hobby, or to pur
sue spe cific techni cal inte rests
within the hobby. 'In c dub sta tion
is avai lable to all members at any
urne. In recent years midshipmen
have attempted to communicate
vi a moonbounce. sate ll ite , and
packet.

WITH CLRSSHRMS

" Welcome Aboard !" is the o f
ficial Navy gree ting. With it. I
was inv ited to he a guest speaker
a t t h e U.S. Navul Acad e m y i n An

napolis. Maryland. Afte r my won
derfu l expe rie nce las t A ug us t.
addressing the cadets at the West
Po int nmnrcur radio club, how
could I riot visit Navy? [ acce pted
the invitation of Lt. Commander
Herb Elk ins A3FDO and Mid
sh ip ma n l I e T revo r Bast
KMiZ UO . and I was on my way .

The ride over the Chesapeake
Bay Bridge is a real e xperience.
The view of the sun going down
O \"Cf the myriad of boats in the
water was simply breathtaking.
My lour of the " Yard:' which is
the tradit ional name of the Naval
Academy's campus. was enlight
ening and impressive . The archi
tecture is a co mbination of French
Renaissan ce and contemporary
style. The campus has expanded
to 33 8 uc r'es , Mo numen t s
throughout the Yard commemo
rate the bravery and heroism that
arc a n im po rt a nt part of the
acade my 's heri tag e. Buildings

an d walkw ays arc named for
graduate s who have contributed
to the nava l history and 10 the
nation; graduates such as Admi
rats C hester N im itz, Will iam
" B ull " lI a lse y and H y ma n
Ricko ver, Pre s ident Jimmy
Caner. and .w ast rona uts. The bri
gade-size student body of ,l-.(X)()

midshipmen pa rticipate in a I·m
semester-hour program .....hich in
corporates a core curriculum of
required courses, plus a choke of
18 major field s o f study, a wide

Welcome Aboard!

Carole Perry WB2MG P
Media Mentors Inc.
P.O. Box 131646
Staten Island NY 10313-0006



The Tour

Dwight Buwcom, manager orue
National Scientific Balloon Facil
it)', and Boh \loudy K71 RK pro
vidcd the ham radio balloo n groups
with a three-boer tour, Dwight be
gan the program with a short talk
(In the work done at tOC facility and
some videotape footage of various
launches from Tcxes. New xtexico.
and Antarctica. It Wil.' a great way
to get started. since most of those
attending were not aware of the tre
mendous scope of large scientific
balloon bunches,

Pay lo ad s a nd ha lloon vo l
umes have increased by a factor

COllUmit'd on page 74

un ive rsitie s. 23 o ther re search
agencies , and 33 foreign groups.
Today the average payload weight
is more than 3'()(X) pounds. with a
halloon volume inexcess of 28 mil
lioncubic feet. Payloads up to 5,(l XJ
pounds .... ith -10 mill ion cubic feet
of balloon volume arc quite corn
mono Top altitud es arc usually up
to 125,000 feet. A typica l balloon
may cost $80,000. with $40,000 of
helium. It may sound expensive, but
it's much cheaper than a typical
" .'><Ilcllite launch

Payloadscover many typesofrc
search. including co-mic-ray stud
ies: gamma-ray. X-ray. optical.
infrared . a nd u ltravio let as
tronomy; al lllO'phcric sciences:
ntagnetospherics: and micromere
orite panicle studies.

Communications gearon the bal
loon payloads varies fro m simple
to highly sophisricnrcd. For local
nights, typical Vfi r' or Lband sys
terns are used for tele metry and
control. Long-duration fl ights,
where the payload willtravel he
yond the horizon . req uire more
com plex ity, S atelli te Hob
through A RGOS. II"M ARS AT.
and NASA's T DRSS are used ,
The :'\SBF is involved in multi
day launches fro m Antarc ti ca
which ncccssuae the satellite links,

Photo D, A f lay/O(lt! tn/ l/lld
i lllegm/ivn lIIl'(I (II /he NSlJf:

Photo C. Severa! ":serious " pay
loads are launched from the Pal
estine locution every year. This
one was sponsored by educa
tional institutions in California
and Italy (Ken Axelson pholOJ.

Go to Buffak) and Head East

Palestine, Texas. is about 180
miles nort h of Ho uston and 100
miles south of Dallas. just 36 miles
east of Buifuto,This to....11 of IKIlXJ
has been home for the National Sci
entitle Balloon Facility since 1963.
when the name was j ust the Scion
rifle Balloon Facility. Originally
aligned with the NationalCenter for
Atmospheric Research and the Na
tional Science Foundation, the in
stallation is now spon sored by the
National Aeronautics and Space
Adminisuut ion (KASA), and oper
ared by the Physical Science Labo
rarory under the auspices of New
Mexico Stale Umvers hy of L IS
Cruce s. New Mexico.

The primary goal of the r-;S RF
is to plan and develop facilities and
to provide operations to meet the
batlooning requirements of the sci
entific communny. The orguniza
uon also performs research and
development to meet futu re bal
looning requirements and provides
consulting sen k es in the fi eld of
scientific ballooni ng. h take, a u-em
of 78 engineers and tecnnioans to

C\Illrirolet..Ul'\ll1 ting. helium storage.
preflight rigging. h mching,tr.lCking.
e1a:tn-"k:ant.l 111l.1r..·orulogicalsu\lXlIt.
and paylo:M.1 fr..'r..'l.wel)·.

The facilily has launched nlOr
than 1.700 ball oo ns fo r 3~

South Texas Balloon L1l1JlLil Teem,
the North Texas Balloon Project. and
the Clear Lake Amateur Radio Club
balloon glllllp convergedOIl P<d r..~nc.

Texas, h orne Ill' the National Scicn
tific Balloon Facility, These three
groups have collectively launched
nearly 20 hal11 It Ifl ~lykn h to the edge
of space in !he I:N fivc years.

Alk... a typical ham ratio tuJloon
is laurtl.'h.'d. the comrrcmcenonsex
pertne nrs. eiucr crossb ard repcaes
or p acket digipcatcrs. find m.my tak
ers. With an altitude of IOO,l XX) feet.
the hori/{In (asseen from tbc bnlloou}

is 4(X)milesdistant. For anorth Texas
launch. il is possible for hams in
Salina. Kansas . to talk withothers in
CorpusChri!'lti ,Texas. thlllUgh iUl ap
propriately JlI1.1grdlTUlll.'d dual-h.1Jll.I
Iffa thehJI kUl. V!dooC'dfTll,.,...,lS ""1th
small I- to Io-wan An' uansmiucrs
h3\'epnl\'id:d~IJ\iev. 'sfmfll

:!Omib up.
When the bancco finally cchcv es

maximum atnndc, it pops. A dirrc 
non-finding team is customarily in
place 10 chase the package a" it para
chutes hack to earth. Years ago this
was agrueling"foxhuru," since no one
knew .... here the package would land.
Co mputer predictions help, but the
final few miles to the crash site arc
never e.1SY. Today. many groups use

....... '..,-

-~---

National Scicnlil'ic
Halloon l<' a d ll ty

-

"toaey's typical
balloon can cost

$80,000 and have a
payload weight of
more than 3,000

pounds."

1
L

HRMSRTS
Amateur Radio Via Satellites

Satellites on a Str ing

flam radio balloon pn. ).i L'(.· I~ arc not
new,bmbcy arc fun. L"tl ll\:alillIlal.and
exciting. They arc a lot easier and
cheaper 10 design. build. alll.l lilulX'h
than satellites. Amateur balloo n
li~nd~s have been used Ill ll.~ ido:-.J.'
for future satelli tes. like the pre
AMSATOSCAR7 te:-ts inWest Ccr
mm)' in the earl) ltJ7o...

~b.l: of 1000Y's amateur r..-Jio 001
loon launches focu s on digital and
voice communication experiments
;UlU.uruucur tel•..-visioll systems. Tbc
paylnads usually weigh fru11I4 tll l2
pounds and can he sent to altitudes
over 90JXXl feet with a $40 b alloon
<uk! another $50 JIll" helium.

Andy MacAll ister WA5ZIB
14714 Knights Way Drive
Houston TX 77083
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QRP
MiChael Bryce WBBVGE
2225 Mayflower NW
Massil lon OH 44 646

A~ I was walking th rough the
hamfest. I spied a Ten -Tel' Cen
tury 21 lur kin g deep inside a
rusted-out Escort. Upon first im
pression . it didn ' t loo k too bad .
There were the usual scratches on
t he to p, a nd a n odd- looki ng
switc h where the "s po t" fu nction

should he.

Loo king the rig, o ver, I half
heartcdly said, " What arc you
aski ng for the 2 1T " T \'o'O hu n
dred ," was the reply. I returned
with the usual hamfe st ba rter:
" well. that's a hit more than I
wanted to go: '

" Well then. .....hat are you willing
10 go?"

Thinking I would offer a really
silly low price and then meet in the
middle. I 10s'iOO 001. "A h undred

bocks ." He P.1U~'d for a few sec
onds. an d I kne w he was going to
counter my o ffer with something a

little higher. Ill' looked up and said.
"Sold!"

Ever since I was dropped on my
head as a child. I' ve been hearing
voices, But ntthis moment, one re
ally loud voice could he heard say
ing, "Captain, the deflectors just
came online!" Ofcourse. being my
own captain, I set my own COUf!'.e .

Ignori ng the warni ng. I asked ,
"What's wrong with the rig'!"

"Nothing. Works great! Just had
it on rhe air last weekend," This
time another voice cried. "Engines
arc standing by! Let's get out of
here !" I ignored this warning as
well and plunked my money down.

We relUrned home. and after
we"d unpacked and rested a bit, I
proceeded to check oul my new
lOy.

PhfJW ,1. TIlt' I'0ller sUI'I'I)'
,!; /I/lIIt iI/side Ihe Ce/llury 2 J.

Numtx1r 5S on your FHdb8elt. CI/'d

Low Power Operation

The Century 21

For~ who can't remember
the Century 11, let me take a few
minutes to explain this radio . Tbc
Century 21is a flve-band C w-only
transceiver. II has an RFpower out
put ofcbon 35-lO warts. Orccurse.
this is quite a hit above the 5 walls
normally associ ated with QRP op
eration.111e Century 21is powered
by an inter nal power supply, with
no means orcxtcrnall z VOC op
eration. You can get around this
handicap if necessary, though.

It 's surprising that the Century 21
isa ruehiband direct COI I \ 'f:'rsio/lba.....-d
tmnsceivcr and not a supcrtct design.
It is also unusual that lR: Century 21,
y,i th ibdill."-'conversion receiver,(ll'
crates with a buill-in AC supply. Di
m.' con\'Cr.>MJrl receivers are roed fe.
their pid.,-upof any nearby AC fields
and for the mull lhey generate.

First P ro b le m s

Upon powering up lhe rig, it be
came inst."U1t1y d ear things were not
execny up to factory specs. FiN . the
20 meter band was completely dead.
l\othing <It all COIIld he heard on this
band. The other bands seemed to be
working-cuntilltricd to transmit. On
HOme ters Ihad aU of 15 wansofout,
put, somewhm less on 40. Twenty
met ers was dcadon transmit. too.Ten
neers sll()\\'l'd lillie life. butdid ITl(WC

the wattmeter's needle up a bit.
Now, to add salt to the wound.

those two voices I had heard at the

time I was thinking o f getting this
rig were jumping upand down yell
ing, "We told you so ! We told you
so!"

During te5ting of the tr.m~mi tk'T,

the o\'ercurrent ptol:cction circuit in
the powe r supply kept shutt ing
down the supply. The meter moni
toring RF fMJtput new r reached the
po int to cau~ the supply to shut
down. After a few minutes of op
eration, the supply would hardly run
the re r.: eiver at full vol ume. So,
problclllllumhcr one was going to
he n:ntcred on the power supply
and its r.:ontrols.

To prcwnt the supply fmlll kick
ing out, I disahlcd the main +12
volts to the PA stage (something I
would get really good at doi ng).

'lbc power supply inside the Cen
tury 21 is built arcuJxl a design used
hy scycrnl ofthe Ten-Tee power sup
plies. In re..'t, it's basically lR: sane
design used in the power supply I had
for myoid Triton-t

The design is a baste full wave
bridge rectifier and fiher capacuor,
with a 723 voltage regulator drip
doing a ll the work. A single {XL"S

transistor is mourned on the rear
apron o f the Century 2 1. Wh;lt
makes the circuit stand out is till:
ovcrcurrent shutdown protection.

The re is a shunt in serted into the

negative lead of the power supply.
Since the shunt is really a very low
value resistor, a small voltage is
generated across it. Thi s voltage is
applied to a divider circuit and then
sent along to an SeR.

As long a." the CUlTI'nt flowing
ihnegh uc !Jlunt is within the S<.1ling
provided by RF, lhe supply (lfll..T.lb

normally. Howe\'er. if a problem oc
curs. SlldJ a.sexQ.'SS ("\.IITeIl( to~ PA
stage. then. the SCR will fire, rem»
ing drive fromthe JXlS." transistors and
shJning 00\\11 the rower supply. To
recr the SCR and the power supply,
you must tum off the rig. then JXJ\\er
ha.-k up. If you did nee fi x the pub...
lcm. the supply wi ll again shutd own

The pnu 'Ss will repeat until the cu r
rem falls to within the setting of the
trip utmrrer.

One of the best things about the
Century 21is the wide open spaces
between the top and bottom cov
ers. You can really walk right in and
have plenty of room to work. Upon
closer examination of this unit I
could sec that I was not the first
person to touch soldering iron to
JXlwer supply! There was clearly
some damage on the PC board , and
se veral wires had the insu lat io n
melted off. Tbere were roo many
tacked solder joints (0 count.

A fewctecks sbowed th:u the bulk
of the power supply was in y,uoong
order. This included the tr.msfonner
and rectifier/fi lt(.,.. 1lle output poL"'''
tr.msistor. as well as the dri ' "cr tr.m·
sistor. had been replaced by SOnk.'OllC
else.Tcn-Tl'C does nee u~NTE S( llid·
state de\il"('s ,md three pounds uf thl:r
rn: ~ grease0 11 its pll';S lr.Olsislon;. l 11C
pmhlern was traced to scvcntl fai led
I;l<:ked solder joints ,rnd a lilied PC
hoan.! trace. As the circuit heatoo, the
so lder joints opened and upset the
\'Oll.lgC divider, setting oil" the SCR
which , in turn . sh ut do wn the
supply.

Photo U. Notice the burnt tnsu
Illtioll near the Terminal strip.
Th e IWO trimmers 0 11 II/(, l op 0/

th(' PC hoa rd Sf'1 the voltage
and Cll rrelll t rip points fo r l ire

.fIIpp ly.

Rcpairccosisredofre-sold:ringall
jointsand replacing the uncrcoorec
ing wires bctwccn ue power supply
PC hewd and the res of the cirums,

1lle heavy gaige wire to and from
the IU""" U"all'\lstor wus also replaced

Frying Eggs. Sizzle and
Smoke

Alter puuing the power supply
hack together, I made a quick
check: the repairs seemed to be oor
rcct. The supply now held on even
during receive.

So, with a dummy load and wau
meter attached to the antenna jack, I
keyed the unit and uuernpted to set
the RF outpu with tl1l.' dri \ 'C corarol .

On 80 meters. I had 30+ watts of
RFoutput and 20 wans on .tn. I ad
van ced the dn vecomrol unti l it was

in its Slops and there was still no
increase in output power. Then the
power supply shut down. Rescuing

the supply and reducing the d rive
control agai n, I attempted to in
crease drive onct: nk.lfe. This lime,
with the drive cumrol only halfway
up, the PA !iDlIooed like someone
wa." fl)'ing eggs in...ide . A few Sl.:C·

onds later, plumes o f smoL.e started

to emerge from the cr.ll..'ks.
After the smokc c1earloJ and the

PA ....ooled down, a look inside re
vealed that thc Iinaltntl1sistors, or
what remained of thcm, were his
tory. Now, I wonder if the trouh1e
with the fX lwer supply this time
(and in the past) was relaled 10 U1C

hugs hiding inside lhe PA?
We' ll pic k up the pieces and

continue next month. Fa
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d) Stripline:

The relative d ielectric constant
(nt) used above differs from the
normal dielectric constant of the
material used in the PW B. The
relative and normal dielectric con
stants mo ve closer together for
larger values of the ratio WIT.

In pract ical situations we usu
atty don't need to calculate the
characte risti c imped ance of a
stnplinc, hut rather design the line
to fit a specific system impedance
(c.g 50 ohms). We can make
some selection choices of printed
ci rcuit material (hence dielectric
constant) and th ickness, hut even
these arc usuall y limited in prac
tice hy the availability of stan
dardizcd hoa rds. Thus, stripline
width is the variable parameter.

B = s/D

Where:
nt is the relative dielectric con

stant of the printed wiri ng board
(PWB)

T is the thickness of the printed
wiring hoard

W is the width of the stri plinc
conductor

z, = 377 T
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h) Coax ial Line:

,c'

"' ",. ,""" L..OTtI. ,e'YT" ,","UTI,"

~o;:," ~ ,~

""~~)~;O" \. q\Cooo':::',,",C,,~",
''''[" ' ,,,",,oU,,,,,
"" " J, ~ S. ' AT.

,I'

"'G'" ooT" /
COO<O"'CTO~

,

n is the dielectric constant
v is the veloc ity of the wave in

the med ium
(Note: for a perfect vacuum, n

= 1.(00 ).

'"

Fig. 1. Types of transmission line.

c) Shielded Parallel Line :

a) Parallel Line :

Where:
A = sId

Where:
Z o is the characteris tic

impedance, in ohms
n is the d ielectric constant
S is the ce nte r-to -cen te r

spaci ng of the conductors
d i s th e di ameter of the

conductors

Z = 276
o "IE

Where :
D is the diameter o f the outer

co nductor
d is the diameter of the inner

con ductor

E
I

Wh ere:

V'

Gas-fi lled {inc is a special case
of hard line which is hollow (Fig.
IC ), with the ce nter conductor
su pported by a series of thin ce 
ram ic or Teflont insulators. The
dielectric is ei the r anhydrous (i.e.
d ry) nitrogen o r some o the r
inert gas.

Some flex ible microwave co
ax ial cable uses a so lid "air-a r
ticulated" dielectric (Fig. I D), in
which the inner insulator is rigi d,
rathe r than continuous around the
ce nter conductor. Reduced dielec
tric loss increases the usefuln ess
of the cable at higher frequencies.
Do uble-shielded coaxial cable
(Fig . IE) provides an extra mea
sure of protection against radia
tion from the line, and EMI fro m
ou tside sources, from ge tti ng into
the system.

A variant that seems to com
bine the advantages of both par
allel and coax ial conce pts is
shown in Fig. 1F. This form of
tra ns mis si on li ne is called
shielded parallel line. As in the
parallel line, the two conductors
arc spaced a certain distance (S)
apa rt and arc paralle l to each
ot he r. In the shie lded variety,
however, an oute r conductor (a
shield) is also provided.

Strip/ ine, also called
microstripline (Fig. 10 ), is a form
of transmission line used at high
UHF and microwave frequencies.
The striplinc cons ists of a criti 
c ally -si ze d con d uctor over a
g ro un d plane conduc tor, a nd
separated from it by a dielectric.
Some striplincs are sandwiched
bet ween I WO ground planes, and
are separated fro m each by a
di electric.

The characteristic impedance
for a specific type of line is a func 
tion of the conductor size , the
conducto r spacing, the conductor
geometry (see Fig. I again) and
the dielectric constant of the in
sulating material used between
the conduct ors. T he dielectric
co nstant (n ) is eq ual to the rec ip
rocal of the velocity (squared) of
the wave when a specific medium
is use d:

Transmission Lines (A
Bunch of 'Em)

Joseph J. Carr K41PV
P.O. Box 1099
Fall s Church VA 22041

Fig. I shows severa l basic
ty pes of transmission line. Per
haps the o ldest and simples t form
is the parallel tine shown in Fig.
IA. This type of transmission line
co nsists of two identical co nduc
tors para lle l to eac h other and
separated by a die lec tric (i.c. in
sulator). A famil iar example of a
parallel transmission line is the
"twin-lead" used on many televi 
sio n broadcast receiver antennas.
For years the microwave applica
tion of parallel lines was limi ted
10 educationallaboratories, where
this type o f line is well suited to
performing experiments (to about
2 GHz) with sim ple, low-cost in
struments. Today, however, printed
circuits and hybrid semiconductor
packagi ng have given parallel lines
a new lease on life , if not an
overwhelming market presence.

Thc second form of transmis
sion line, wh ich finds consider
ahle app lication at mic ro wa ve
freq ue ncies , is coaxial cable
(Figs. IB through IE) . This form
of line consists of two cylindrical
conductors sharing the same axis
(hence "co-axial"] and separated by
a dielectric . For low frequencies (i n
fl exible cables), the dielectric may
he polyethylene or polyethylene
fo am, but at highe r freque ncies
Teflon" and other materials are
used . Also used in some applica
tions are dry air and dry nitrogen.

Several for ms of coaxial line
arc available, Fle xible coa xia l
cable is perhaps the most co m
mon form. The ou ter co nduc tor in
this type of cable is made o f ei 
ther brai d or foil. Again. televi 
sion broadcast receiver antennas
provide an example of such cable.
Another form of flexible or semi
flex ible coaxial tine is helical
line. in which the outer conduc
tor is spiral wound. Hardhne is
coaxial cable tbnt uses a thin -wall
pipe as the outer conductor. Some
hardline coax used at microwave
frequencies uses a rigid outer con
ductor, and a solid dielect ri c.

Number 1>6 Qn YQur Feedback ca rd

[ nnn's COnNEn
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• Various impedances depe nd ing upon cable type .

Table 1, Transmission tune Characteristics

Zo(ohms)

quen ey IF) isexprl-'sscd in gi g-ahl.'rtl;
tbcrcfore.a half-wavelength line is
0. 15/E At 1 Gill . the line mu st
be 0.15 mete rs/I G Hz, or 0 .15
meters. If the vel ocity factor is
0 .80, then the phvsicai lcngtlvof
the trans mission line that w ill
achie ve the de si red electrical
len gth is ((0.15 meters )( \) JIF =
[(0.1 5 met ers)(0 .80)J1l G HI. =
0.12 meters, The derivation of the
" ru le of thumb" is left as an excr
cise fo r th e stude nt. ( llin t: It
comes from the re lations hip be
tween wavelength , frequency and
ve loci ty o f pro pagat ion for any
form of wave.)

Th\.'TC arc certain practical con
siderations rcgardmg the veloci ty
factor that result from the fuct that
the physical and electrical lengths
are not eq ual. Forexample. in a cet
lain type of phased array antenna
de sig n radiati ng e le ments a rc
spaced a half-wavelength apart. .U1d
must he fed ISO-deg rees (half
wavejour of phase with each other.
The simplest interconnect is to usc
a half-wave transmission line be·
tween the u-dcgrecelement and the
ISO-llegree element. According to
the standard wisdom, the transrnis
sian line will create the ISO-degree
phase delay requ ired for the correct
operation o f the antenna. Unfortu
nately. because of the veloci ty fac
tor the physical length for a cne-half
elect rical w ave le ngth cable is
shorter tha n the free-space ha lf
wave distance between elements. In
othe r word s. the cable will be too
short to reach between rad iating
elements by the amount of the ve
locity factor!

C learly. velo city fact or is 3

topic that must be understood be
fo re tra ns missi on lines c an be
used in pract ical situations. Tallie
I shows the velocity factors for
se ve ral type s o f popu la r
tran sm ission line.

Every Ham's Average
Continued from fXl!W 44

val ue on F~t. FSK or o ther

modes w here OUIPUI power is

esse n tia lly consta nt.

Thi s article refers to " Aver

age/Peak" read ing , because

this term inology is normally
the accepted word ing . al

tho ugh it is not s tri ctly true .

T he a verage powe r of a sine

wave is abou t 63% o f pea k

power. wh ile root-mean
sq uare (nns) of a sine wave is

70. 7% o f pea k value. The rms
value of a si ne wave d eli ver

ing power 10 a non-reflective
load is the ex act equivalent o f
a DC vol tage of the sam e

value 3.«; the nns va lue w hen

deli vering power to a re sis

ti ve load. This ins trume nt ac
tually ind ic ates rms po w er

levels. which arc so m e w ha t

h igher tha n average power

would be . and therefo re arc

more a cc urate in indicating

thc realty effective t JOlt'a be
ing tra nsm itted. A lthough I
wan te d to c a ll the article

" RMS/ Pea k" power. I fe lt the

a ppare ntly u nus ual use o f Ihe

term "rms" might he confus

ing , so I bowed to co nve ntion

a nd a m describing he re what

is a ct ually happenin g in th is

ins tru me n t.

Although this RF wattme

ter is intend ed to be le ft in the

coax line between the trans

m itter a nd its load . w he the r

d u m my. antenna or anten na

tune r, you m ay not ice that the
o utput pow er in dicated w he n

usi ng a tuner may d iffer

som e w hat fro m that observed
in to a 50 -o h m d ummy load ,

eve n though the SWR indi 

cates a I : I ratio. There arc a

coup le o f rea sons for this .

f-i rst. not all d u m my land s arc

exact ly 50 o hms- m ine is

5 1.6 ohms . Second, the out

put impedance o f a tran sm it

rer varies with the OU lpUI

level and th e opera tin g vo lt

a ge supp lied 10 th e po we r

trans isto rs in the final a m pli 

fie r s tage. T he actual o u tput
Continued on puye 6 2
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Vel. Factor (v)

0.9 5 Line (Ai r Dielect ric )
0.95 Line (A ir Dielectric)
0.82

0.80
0.6(, Cable

0.79 Coax ial Cable
0 .86 Foam Coaxia l Cable
0 .70

Transmission Line Noise

Tran smission lines arc capable
o f generating noi se and spurious
voltages that arc seen by the sy s
tem as valid signals. Several such
sources ex ist. O ne source is cou
p ling bet we e n noise cu rre nts
flowing in the outer conductor
a nd the inner cond uc to r. S uc h
currents are induced by nearby
el ectromagnetic interference and
other sources te.g. connection to
a noi sy ground plane). Although
coaxial design red uces noise pick
up, compared to parallel line. the
potential for E!\ II exists. Select
ing high-grade line, with a high
degree of shield ing, reduces the
problem.

Another source of noise is the r
mal noise s in the re sistance s and
co nductance s. Thi s type of noise
is proportional to resistance and
temperature.

T here is al so noise created by
mechanic al m ovement o f the
cable. One species results from
move men t o f the die lec tr ic
against the two conducto rs. Thi s
form o f noi se is caused by el ec
trostat ic discharges in much the
same manner as the spark created
hy rubbin g a p iece o f p lastic
against woolen d oth.

A second species o f mechani
cally-gen erated noi se is piezo
e lec t ric i ty i n th e d iel ectr ic.
A lthough more co mmon in cheap
cables. you should be aware o f it.
Mechanical deformat ion o f the
dielectric cau ses el ectrical pot en 
tials to be genera ted.

Both species o f mechanically
generated noise call be reduced or
el iminated by proper mounting o f
the cable. Although ra rely a prob
le m at lower frequencie s, such
noise can be significant at micro
wa ve freq uen cies when signa ls
are 10 \\ . m

•
•
•

300
.t50
J OO
300
•

Type of Line

II2 -in . T V Parallel
l -m. TV Parallel
TV Twin-Lead
UHF TV Twin-Lead
Polyethylene Coax ial
Polyethylene Foam

Air-Space Po lyethylene
Teflo n™

In the discussion preced ing this
section we discovered that the ve 
locity of the wave or signal in the
transmissio n line is less than the
free-space veloci ty. i.e. less than
the speed o f light . TIle ve loc ity is
related to the dielectric co nstant
o f the insulating m ateri al that
separates the cond ucto rs in the
transmission line. Velocity factor
(v) is usually specified as a deci
mal fract ion of c. the speed of
light (3 x l(}'l m/ s). For example,
if the velocity fac tor of a trans 
mission line is rated at "0 .66,"
then the veloci ty of the wave is

O.66l" or (0.66)(3 X 10K IlI/s) =
1.98 x I(}'I mls.

Veloci ty factor becomes impor
tant when de signing thing s like
transmission line tmnsformcrs. or
any othe r device in which the
length of the line is importan t. In
most cases, the tran smission line
length is spec ified in te rms o f
electrical length, wh ich ca n he
e ither an angular mea surement
{e.g. ISO degrees o r 9 radians), o r
a relative measure keyed to wave
length (e.g. o ne-half wavelength.
whic h is th e sam e as ISO-d e 
grees). The I'hysiclli length of the
line is lo nger than the equiva lent
elect rical le ngth . For e xa mple .
let's co nside r a l-Gllz half-wave
length transm ission line.

A rule of thumb tell s us thai the
length of a wave t in meters ) in
free space is O.JO/F, where Ire-

Velocity Factor

The 50-ohm impedance is ac 
ceprcd as standard for RF systems.
except in tbe cahle 1V industry. The
reason is that power handling abil

it), and low-loss operation don' t
occur at the same charac teristic
impedance . f-or coaxial cables, for
example. the maximum power- han
dling ability occurs at 30 ohms.
while the lowest loss occurs at 77
ohms: 50 ohms is therefore a rea"
sonablc trade-off betwee n the two
points. In the cable 1V industry,
however, the RF power levels arc

minuscule. but lines are long. The
trade-off for TV is to usc 75 ohms
as the standard system impedance
i ll o rder to take ad vantage of the
reduced attenuation factor,

W= 377T
z,1/e

Equation 5 can he rearran ged to
the for m:



Your Input Welcome Here

HumbM 58 on your FHdOlJcll c.rd

NRM TO HRM

Photo A. Paul KB{)SlX with his HF vertical in the "Testing" post
tion. hllng fro m the wooden fence alongside his house...and 0111 of his
neighborsrsigiu.
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have bee n able to return sto len
goods to many people hy this
method. Another plus h. that an
u naut horized u ser prob abl y
wouldn' t have the sophistication
(or the manual to tell him how)
10 delete your po ......or-up message
from the HT s memory. and it
might make him more reluctant
10 use or sell it.

Note: Exce lle nt suggestio n,
Bruce, Perh aps the manufacturers
should market the featu re in thi s
ma nn er, i .c . a s a n a nti- theft
"plus." It also makes us all think
twice about pu tting our calls on
ou r portable or mobile equipment
in any form. A dri ver 's license
number would be a much bett er
th ing to usc , w he ther i t ' s in
electronic form or otherwise .

A Sticky Subject
In case you haven ' t tried it. a

good a ll-purpo se adhe sive is
Weldbond@. It's made in Canada
and is available in the U.S. in craft
and hobby stores, There are many
uses for thi s product in our ham
radio construction and repai r "ad
ven tures: ' so you may already be
familiar with this adhesive . A nice
feature is that the bond re mains
sli gh tl y fl exibl e w hen c ured ,
which in my ex perience has be t
ter impact resi stance than adhe
sives that become hard and brittle
after cu ring or with age.

Now You See It •• .Nc w
You Don't!

From Bryon "Paul" Vea l
K B0SJ X. 5855 E. 124th Way,
Brighton CO 80601 : Li ving in an
area with a homeo wner' s cov
enant banning permanent outdoor
antenna structures, and wanting to
operate 10 meters with my new
Tech-plus license, whi le honing
my CW skill s on 40 meter CW in
preparation for the General exam.
I was faced with a nor-so- un usual
modem dilcmma.i.how to accom
plish all o f that while keeping a
low profile with the homeowners '
association sle uths! Here' s hop
ing that my answe r ma y help
other ham s in similar situations .

I purchased a multiband 114
wave vert ical that I felt had a good
reputation for case of installation
a nd usc . M y p la n ? To mount
th e anten na te m porarily o n a
permanently-installed pipe that
ex te nds o u t of the g rou nd

Continued on page 62

what we 're intending for the col 
umn. This is your column, echo
ing your id ea s and te chn ica l
suggestions, to make our hobby
more fun for each o f us.

Putting " Sparkle" Back
Into Your Ham Gear

Probably nothing looks less im
pressi ve to "visiting dignitaries"
than dusty, dingy-looking equip
ment in your ham shack. You can
put th at ne w-look sparkle back
into almost any piece of gear by
simply applying a small amount
of Armor All Prorectanus to the
equipment ' s exte rior su rfaces
with a small cotton hall. It comes
in both glossy- finis h and dull-fin
ish; it's quick and the res ults arc
impressive.

"Power-Up" Message Idea
From Bruce Ten nanl

KE6PZW. B ox 7325, Lo ng
Beach C A 90807-0 325: S ince
some of the newer handle-talkies
o ffer a programmable, cu stom
ized me ssage upo n po wer-up ,
here' s a tip th at might save so me
grief for your re peater group , as
well as enable a sto len HT to be
returned to its rightful o wner.

The manufacturers of th ese
IITs sugges t in thei r manuals that
the owner's name and call sign he
program med into thi s "power-up
message," but by doing that, you
may be play ing right into the
han ds of an ill egal user. How?
Well, should your HT fall into the
wrong hands. es peci ally those of
a non -ham, then not only would
they have your HT, but immedi
ately upon powering it up, they
would have your callsign too!The
temptation for such unscrupulous
thieves to use not just your HT but
your call as well may be just too
greal.

My tip would be: Don't pro
gra m in your name or call : use
your driver ' s license number or
other form of state identificati on
that could possibly place yo ur HT
back into your hands should the
police or other agen cy find it as
part of the loot of a captured thief.
Law enforcement officials have
suggested engraving a driver ' s
license nu m be r, al on g w it h
the stale's initials (su ch as CA
for Cali fornia) , into va luable s
for years now. State and local po
lice have access to the legitimate
hol ders o f the se numbers and

involves an item of equipment
that I don 't own, so be completely
sure that there are no "gotchas"
hidden away,

Also , I'm not looking for ex
tremely complex circuits or new
and in vo lved concepts: they 're
bestleft for full-length article s. or
perhaps a doctoral thesis. I'd pre
fer ideas that can be understood
and implemented fairly quick ly
hy all of ou r readers, ideas encom
passing j ust two o r three para
graphs of colum n space. That
allows for more ideas to be puh
lis hed per month, since there are
o bviously li mitati ons o n space
withi n each issue. I'd like to see
" Ham To Ham" eventually be
the fi rst c o lumn re ad by 73
subscribers...after Uncle Wayne's

editorial , o f course ! The greatest
compliment to the contributors
will be when a numbe r o f readers
begin to make a file of the tips and
suggestions published here, sav
ing the m for future re ference .
That' s pretty m uch our current
goal: let me know whether or not
that correspo nds with the direc
tion that you'd lik e to sec the
co lumn take.

Pleasedon't send me ideas that
ha ve been sub m itted elsewhe re
and arc still pending acceptance
by other publications, or ones that
have been previously published.
O nly new, original. unpubli shed
ideas are usable.

I' ll t ry my best to respond as
qu ickly as possible to each leglti
mate idea sent to me, since I' m
sure that you'll wan t to know if
it's what we 're looking for. So far,
the vast majority of submissions
ha ve been right on the mark of

Dave Miller NZ9E
7462 Lawler Avenue
Niles Il60714-3108

Your Input

I'll begin this month by saying
a hearty "thanks" to all who haw
been sending in their suggestio ns,
modifi ca tions, tips, techniques,
and favo ri te easy -to-build ci r
cui ts, The amount and the quality
of input has been very gratifying
an d if it keeps up as it has bee n,
the column will indeed go on for
a very long time 10 come . Th is
te ll s Uncle Wayne that it' s a
needed addition to 73 and encour
ages me 10 put even more of your
ideas to wor k via these pages . So
keep those ideas comi ng in ; we
can ne ver have too many.

Let me just take a moment to
ou tline once again what I'm look
ing (or in the way of ideas. Basi
cal ly, anything that will help your
fellow hams; tips, suggestions or
sho rtcuts are fai r game. Things
that you've discovered that per
haps yo u wish you had known
about earlier in your own ham ra
dio career arc always helpful. The
idea can be technical in nature, an
opcmuonat sho rtcut o r conve
nience, a new usc for a tool that
has ha m radio applications, or an
innovative way o f doing some
thing that might otherwise be a
real ch ore. Equipment modiflca
tions are sometimes worthwhile,
but please make sure that you' ve
thoroughly tested the mod. that
it's not going 10 cause any un
wanted side effects, and that it's
easily reproducible by others with
the sa me piece of gear-s-net just
a nuke. It 's impossible for me to
test eac h id ea, especiall y if it
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odjusloble cente rneccercv o rd bondw'ldlh. both
Dyna'nlc Peoldng AND Spectral Subtraction Noise
Reduction. scecno m.JtI.tone NOTCH liltor, All N1R
12 modes , 1SCJl:)le~. Use onod
operanng rrcoes. il"cludng AMTOR and PACTOR
InstaIed bet~ een the rec~ 0!..d0 and el(femol

"""""'.

For more information, contact:
JPS Communications Inc.
P.O. Box 97757
Raleigh. NC 27624-7757 USA
Tel: (919) 790-1011
Technical: (919) 790-1048
Fax : (919) 790-1 456
Email: jps @nando.net
URL: http://emporium.tumpike.netlJ/JPSljps,hlml



The Icom 706
COitiiriuedfrom page 40

processors, synthesizers, and memory.
and this equates to curre nt drain. The
receiver draws 1.5 amps all the time . I
measured the total current drain at vari
ous power levels at 160 me ters and 6
meters. The results are shown in Table I.

Power consumption is important to me
because I use a Ten-Tee 938 switching
power supply for portable operation.
The cooling fan is always running. It is
not noticeable on receive. but it comes
on full power whenever you transmit
and is noticeable. However, this is un
derstandable. considering the size of the
radio and the fact that you are trying to
dissipate 176 waus( !) keydown (20A X
13.8V - 100 watts); a good cooling fan is
needed. I got used to the fan quickly, and
it is real ly not a problem when you are
talking.

There are so many features to th is ra
dio that I can' t possibly co ver them all .
but I do have to mention a couple o f
other neat ones . One o f these is the
"band scope," With this you can sweep
the band and paint a picture of signals on
the display very similar to a spectrum
analyzer! This is real ly great for moni
toring quiet bands for signals (like 17
meters). Another neat feature is that you
can get a di splay of the IF filter pas sband
which moves right and left as you tunc
the IF shift!

No rig is perfect, but the IC-706 sure
comes close! Now, maybe the leom engi
neers or a hacker can figure out how to
permit crossband operation so we can op
erate through some satellites, such as the
l5-to-1O meter RS-I2., with it.

I like the IC-706. It has virtually all
the features you need for base and mo
bile! Finally, it is user-friendly and
works great. leorn definitely has a win
ner here! I more than got my money's
worth with this beau t! m

A Hot selective 2m Receiver
Continued from page 38

All of lhis fitseasily on the4" X 3.5"circuit
board, making it easy to build the R-IOO irao
asmallhousing or existing cabinet,

You may be thinking that the Rl OO
sounds like j ust the ticket-commercial
quality, great specs, and a very reason
able price. But the thought o f actually
putti ng a whole rece iver together from a
kit is a little scary. Is not to worry. In the
first place, the R-l00 uses an IC for the en
tire IFlDctectorlSquelch section. which
keeps the overall parts coum low. A second
Ie is used for the audio ampli fier section.
and five more transi stors make up the total
active device count. Second, the instruc
tion manual is quite explicit, the parts
are well-marked, and the double-s ided
plated-through PC board makes the sol
de ring easy, And third, well, if the un
th inkable should happen, there is an
in-depth troubleshooting section that
should lead you to the source of the
problem. The R- IOO can probably be as
sembled in a few cas ual evenings, or in
one night if you ' re an experienced (or
highly motivated) builder,

In any case, the R-I OO is probably not
an ideal first-timer kit. but it would cer
tainly quali fy as suitable for an interme
diate builder. As usual, the Ham tronics
manual doesn't stop simply with co n
struction details. Tips are given on how
to mount the receiver, how to connect
antennas, how to use the R·lOO in a re
peater, ho w to add a di scriminator meier
and s-merer, and even how to hook up
subaudible tone decoders. Once built,
you' lI need a high-impedance voltmeter
and a signal generator for alignmcnt
both pieces o f equipment are usually
available through some member o f your
ham club if you don't have them already.
(One thing you' ll need that you may not
have, and Hamtronics doesn' t give you ,
is a set o f tuning tools for the square
holed slugs in [he coils. You can order
one at the same time you order the radio.)

Whether you use the R-I 00 as a moni
tor receiver for the local repeater, a dedi 
cated RF link. or as the receiver in a 2m
repeater, you' ll find it to be rock-solid,
even in heavy RF environments . The R
100 is available in kit form, or fully as
sembled. Crystals arc optional, and are
available fro m Hamtronics, Inc. Fa

Be sure to subscribe to 73 only S24.97 for
twelve issues...saves you Sll.43 ever newsstand

rices...what a ain. Call 800-274-7373.

BILAL COMPANY i_m.4
'37 M.nchH,-Drt.. l!I .

FIorisNnt, ColofaclolOt"
(11" " 7.(l15O

ClRCLE"2 ON READER SERVICE CARe

• Aulopatch· ReverseAutopatch
• User Programmable CW 10,

Control & User Codes & Timeouls
Manual with schematics • go·Day Warranty
Wired &TestedwI manual ... . $239.95
I VISA" Mic ro Computer Conc ep ts
"'l!!!!~~ 8849 GumTreeAve.

;=; - :T·-'. New Port Richey, Fl 34653

~. 813-376-6575
CIRCLE 1150 ON READER SERVICE CARD

From RC-1000
Mic ro
Computer REPEATER
Conc ep ts CONTROLLER

CIRCLE 'st! ON READER SERVICE CARD

(801) 567-9494 - (BOO) 942-8873
7946 Sou th State Street

Midvale, ur 84047

Get your beat price
then call WI LAST/!

I c.p.I. ;r

Do You Remember?
Conttnued from page 22

QBE?
The 3108 1
Any Hunter rig?
The Drake l A?
Hammurtund, Hallicrafters, and

National?
ICE?
Vari tronics?
Sideband Engineers. Gonset, and

Central Electronics?
Heathkit. Johnson. and Collins?
The Swan 5001
Twin Vs (not "Twin Peaks")?
The "Outcrcom"?
The 200V?
When all major companies had QSL

cards for their employees?
The Warrior?
The 28 (or was it " not to be")?
TheSW3?
The Ocean Hopper?
I could go on for hours. But. all the

"old-timers" will get the point, and all
the "newcomers" will scratch their
heads. However, it is nice to take a
nostalgic look and just remember. Fa

Dealers for Kenwood, Yeeeu. lcom,
Cushcraft, AEA, Kantronics,

Bencher, Diamond, Ast.ron, MFJ ,
Hustler , Amerltron . Larsen, ARRL,

and m ore ...
Service is al so ava ilable.
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ORO~R rODA .. ' ($30.00 _lAO Of'IOEftI
AL L P"JC~. 'tve..vop """'''Law,a .,. . ......."'10'
.. '" U"" C ......o .. .. ...~~'CO, IO 'S "~" T ~ WO"cO

CIRCLE 167 ON READER SERVICE CARD

• 150CamIDCl"dal
F.xl\i~ls!

• Ova 4OOS..~
T.Wc.!

• 1M-Tail~I;~
• Talin,!
• For_For

Eftfl'.-e!

.~!
• Free P.m,!
• Good Food!
• Area Attraction.

CI.- By!
• RV Oventisht

Parkins!
• Welcome 1aJk.·lJlo.a 146.76!

ARRL
FLORIDA STATE CONVENTION

Get Ready!
for the

1996 ORLANDO

tion
and Computer Show

FEB. 16, 17, & 18 ORLANDO, FLORlDA
AT THE CI':NTlL\L noR-IDA FAIRGROUNDS

ORLANDO HAMCATION
p.o. Ik>a s(7111
Or_.R
J;Ia.w.71\1

Smart
Battery
Charger

... ELECTROMAGNETIC FIELD METER
Reduce e. p o l ure to potentially harmful

e lectromagnetic '''Idl. AlphaLab'1 handheld TriField....
Meier measures AC electric tields, AC magnetic f ields
and radio/microwave power density. Find ground faults ,
AC current w ires or measure high-field generalors with
the "'agnetic setting (.2 - 100 milligauss, 60 Hz); idenlity
poorly grounded or shielded equipment. high VDT or
f luorescenl light fl.lds, distinguish hot VI. ground wires
with Electric selling ( .5 _ 100 kV/m. 60 Hz) : measure
anlenna reoteuen patterns, leaky microwave ovens, etc.
on RFlmlcfowllve setting (50 MHz 10 3 GHz, .01 to 1
mW/cm2) .

Electric and magnetic settings are omnid irect ional,
measuring full magnitude 01 fie ldS without the need to
reorlenl the meter. Price 01 $145 Inc ludes delivery and
one·year warranly.

A1phaLab, 1280 South 300 West, salt lake City, UT 84101. Call
800·769-3754 OR 801·487-9 492 lor speed ier serv ice or Iree
iterature on electromagnetic radiation health risks.

JUH 17 CST ._-=~"-__
BY WARREN DlDN H188H

FOR GEl·CElLS Of LEAD ACID BATTERIES .
"..Iu.....: Precision lemperalure trac king vollilge
I"",nce & l ~ ' ee mode Cha 'gi ng sequence.
Sta ndard kit ;s lor 12V C 1/2 or 1 Amp, use,
selectable . Can be eeoneetee to the ba tlery
indefin 'lely, wil l nOI overcharge, welihs 2 pounds
a nd measu res I 'W x 5'/, ' 0 x 2'!t H. Finis hed
enclosure Included in kit.

Complete Kit Only $59.95
Assembled & Tested $79.95

CA ReICWlIS add 715" $oI/Q tax. $& H: $5.00
(NunId}.~MIlot$ add~. "Of"more into

OF~bt send IeQaI sin SASE (sse} 10.-

AlA Engi""'i"g "'" '
2521 W. l.Io """" d· AnIIl'wim. CA 12801

(711,852.211 1 • fAX , 1111) 852-3280

GreatAntenna Books!
l.JFZ!) T1lrU5y \\~Ift~ Hudbook by o.vc.lnp1l
K4lWJ.An oI lheocaIaI~ fur. fuItrarJFoIeasy 10
build and aOCl '"Ky ",ns.~ $9.95
WGJ'8"1O.J.l AI About Cubio:al QIAld ADlnIaas by WLibam
Orr and Stuart Cowan 1h: Qar.sic:R on Quad design.~,

l;OlNnlClion,~ New f<'A;'.(\ and mald1ing s~. New
daIa. $11 .95
TAB 3270P PnIcticaJ AnkOllll Handboolr.- 2nd edition \ry
100;. Carr. Thi5 560-page book is • llUsurC. Stans with
fundarR:tub., explains pq.agaOOn ofIII tirm. and proviob •
100 oreasy antenna prop. $26.9S
AR4734 AR.RL ADRaI'lll Book. Ibl and IIlOSl: higtL1y
~ info 011 IIlIema~ lnnsDlissioo~
d<sign.Md~clv.Te ~ $30.00
WGI'S1I01 AI About \fttlalI~ by WdliarIl Orr.
Olt...d ....bivc coYmlgil"cl... , 2 ..~511.9S

WG'8I042 8ftun A.- " ........ by WL1liam Orr and
SIuIrt Cbvo--an. E>ay1hinr: )OJ 0llCd lD know al:w.::ur beam

dI::sipl. 00l\SllUI:ti0lI1JId "1'UlII:il:n 511.9S
WGP8/OJI SUnplt. Law--Co!il WR Aa--._ For Radio
.u-n by WL1Iliam Orr and .sru.rr eo...-. Low-<ost.
~baod~; iro:lqlmSi~ beams, -mvisibleR

~

r,. hams in "IwgtC locations. 51 1.95
AR4661 ARRL'. AD1eollll.'i &. T«b~ rrr Law-Baad
DXIoa;can be yuur tidet 10 Jow.bwJd slllXeSS. 520.00

NB- 3 0

M CM ELECTRONICS ·
6:lO c~ ........ 0flI
C£N TEPVIl.U' OH4~-"'072

A __" " ___

--

AuJll(Ir iud

Panasonic
Quasar.lThchnics

OrigillaJ Parts [Jid ribut" r
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Handy 311W linear

amp fits in the glove
compartment" hen net
in use. (;n-at com p an ion for the HT in the vehicle.

Get complete information on all of our 2mnOcm
accessories, tnctudtng HTs, amplifiers. antenna", cables,
meters and much more.

Call l or your Iree MCM Electronics catalog

1-800-543-4330
0, maillhe inquiry ca rd bound In this secl ion.

Price Effective Until March 1, 1996 $I

73 needs
good ham

related
cover

photos.
Call

Richard.
603

924-0058

LHrERS
ContinuedJrom page 5 1

ankle just befo re his death. You have published
his articles in 73. Phil wrote the book on so lving
TVI problems in the early days of TV broadcast 
ing. He demo nstrated that TVI-prooling allowed
ham transmitters and TV recei ve" to opera te side
by side . Even so. he recomm ended moving the
nonnal TV IF range from 20 to 40 MHz to avoid
Imerferesce problems. Manufacture" took his
advice. We will miss th is pioneer. Fa



HRM TO RRM
Continued from page 5 8

about three feel and in to the
ground abo ut five feet. Th e
manufact urer's recomme nded
ground radial system was also in
stalled ben eath the sod and se 
curely co nnected 10 the sa me
pipe, along. with a 14 - t(lOI co m
merci al-grade grou nd rod . The
need for a good grounding and
radial system for any 1/4- wavc
vertical antenna installation can
not be over-stressed. The outside
diame ter of this ground pipe is
such thatthe antenna easi ly slips
right down over it. rests 0 11 a ring
clamp , l igh tens with a second
cl am p. and provides a sturdy sup
port for the remai nder of the an
tenna for the time it will actually
he up in the air. Remember. it
doesn' t stay up at all li mes, only
when I want to operate for a while.

The coax back to the indoor ra
dio room in my home is buried
beneath the turf about four to six
inches, both for protection against
damage and for appearance pur
poses. Make sure that the coax
you use is rated I'm undergrou nd
applicat io ns and that the outer
j acket is free of any nicks that
might allow mo ist ure into the

shield of the inne r cable. A quick
disconnect fitting on the coax
itself completes the job, but re
mem be r to protect thi s fitt in g
fro m d irec t expos ure to t he
weather when not in use.

My " te mp o ra ry" an ten na
mount is in back by my property 's
rea r wooden fence, so whe n my
operating timc is over, I can sim
ply disconnect the coax, loosen
the bottom clamp, lift o ff the an
ten na, and hang it from supports
attached to the fence itself. The
operation takes only a minute or
two. The antenna alone is ve ry
ligh t in weight. about the sa me as
a heavy-duty deep se a fis hing
po le ... including the bait ! The
"stored" length along the fence is
18 feet in my case. The phot os
give you a much bet ter idea of the
arrangement that I' m describi ng.
The entire scheme is virtually in
visible to the association sleuths
for the 90% o f the time that I' m
off-the-air.

Note: Paul has a nice arrange
ment here, with possibilities for
others in similar circumstances .
Photos A and B tell the story best.
A h inge-and -lock arrangement
mig ht also be helpful (for us older
folk ) so that the antenna cou ld be
"walked" up and down instead of
lifted into plac e, yet it could still
be hidden behind the fence when
rest ing in the horizontal position.
S uch an arran g e me n t might
also be use d wi th so me of the
popular ha lf-wave verticals us ing
a similar des ign. Lots or-custom"
possibili ties here : thanks, Paul.
By the way , Paul wrote to te ll
me that h e did rece ive h is
General ...congratulations ~

"Green" Is Good!
Hcrcs a no ther tip abo ut

a n inte re sting produc t that ' s
avai lable at most local hobby
shops. call ed Sq uadro n Gree n
Putty®. h's a veryquick-drying filler
thatcan he usedaround the ham shack
to fill unwanted holes in panels or
cases, or to make a chip or crack

Photo fl. KH@SJX positioning virtually disappear in a plastic front
his antenna S(I that if mav panel escutcheon.
be dropped ol'a (I pipr driven That's all for this month. Please
into the grou nd at the rear of keep the ideas rolli ng in 10 the
his fenced-in properly. TIll.' address shown in the masthead.
coaxial caole fmm hi.\' shack: And remember, th is is your col
lIIeets 1/1' with the alltelllw urnn . where all of the ideas are
and the "instant antenna-raising from one ham to another, which
ceremony" is complete. is always the hes t way! And it
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Every Ham's Average
ContiruwdJrom p age 57

impedance of a so lid-state
transmitter will very se ld o m

be exactly 50 ohms, although

at it s rated output power it
will be ve ry close .

The problem lie s in the fact

that the collector imp edance
of the final amplifier in a

solid-state transm itter is very

lo w- abo ut 1.9 oh ms for a

lOO-watt o utput transmitte r

operating o n 13.8 V DC, To

provide a no minal 50 -ohm

output imped ance re q uires a

step-up output transformer

which can have on ly a finite

numbe r of turns o n each

winding . In the ca se of the

fOu-wat t transmitter the ste p

up transfo rm er h as to trans
form 1.9 ohms to 50 o hm s, or

cl o se to it. The transformer

requ ires a I :2 5 im pe d ance

st ep -up, fro m 1.9 ohm s to

4 7.5 oh ms. T he turn s ratio,

doesn't matter how long you've
be en in th e hobby-Pau l
KB0 SJX has been licensed less
than one year, yet he saw a workable
solution to ancommon problem. Let's
hear from you next month!

Note: The ideas and sugges
tions contributed to this column
by its reader s have not nccessar
ily been tested and thus no guar
antee of operational success is
implied. Always lI SC your own
best judgment before modifyi ng
any electronic item from the origi
na l equipm en t manu factu rer ' s
speci fications. No responsihility is
implied for any equipment damage
or malfunction resulting from infor
mation supplied in this column.

Please send all correspondence
relating to this cclu mnto'Ham To
Ham," c/o Dave Miller NZ9E,
7 4 62 Law le r Av en ue , Nile s ,
II. 607 14 -31 0 H, USA . A ll
contributions used in this co lumn
will b e reim bursed b y a
cont ributor's fee of S10, wh ich
incl ude s its exclus ive use by 73.
I will attempt to respond to all
legitimate contributors' ideas in a
timely manner. but be sure to send
all specific que stions on any par
ticular tip to the originator of the
idea, not to me Of 73 . FZJ

which is the square roo t o f

the requ ired impedance ratio,

is the re fo re I :5 . Because

there can he no partial turns

o n a transformer, there is no

way to produce an exactly

50-ohm o utp ut impedance

w ith a tran sm itter producing

100 watts and o perating a t

13.8 VDC o n the fina l co llec

tors. So, while the indicated
power o utput may differ from

that observed in to e xactly 50

o h ms re si st ive , it isn ' t a ny

th ing to he c oncerned about.
An entirely d iffe re nt thing

oc curs when this IOO-w aH

transmitter ha s it s output

power red uced to 5 watts 10

operate QRP, w hich hams do

occasionall y. Wi th the DC
vo ltage rema ining a t 13.8
volts, the collec tor imped

ance has changed to 19 o hms!

T he same ste p-up output

transfor me r with a 1:25 step

up ratio no w transform s the

t v-ohm co llector impedance

to ahOUl 4 75 ohms! Although

most an tenna tuners can

m atc h the input to the trans

mi tte r ou tp ut fo r an SWR o f

I : I or close to it, the watt me

te r between the transmitter

and antenna tu ner is now
looking a t a 4 75 -ohl11 load

inste ad of the 50 o hms it

is designed fo r. Thus , the

power output ind ication may,

therefore , he in error.

In all case s you should ad 

j ust your transmitter to the

power output de si red into a

50-ohm d ummy load, espe

cially at QRPp and QRP le v
el s. T hen, regardless of the

indication s o n the RF watt

meter w he n operating into a
lo ad o ther than 5 0 o hms, the

powe r output will e ither he
the sa me or slig h tly le ss as

lo ng as the SWR is 1:1 o r

d o se to it f or a ll prac tical
c ases , c o nside r your power

output to he th e same as that

measured in to your dummy

lo ad . The ha m a t the distant

s ta tio n you ' re in Qsa wi th
wo n' , care. m
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En Garde!

for my bas ic laser mount as it was
sturdy and allowed so me adjust
ment for laser position.

This mount had a very fine
rack-and-pinion that could be
used 10 adjust the laser mounting
in respect 10 the optics. In addi
tion to the rack-and-pinion there
was a two-stage ring mount that
held another (smashed) glass la
ser. Now if you are not into weird
science and lasers and optics these
part s might not excite you. How
ever, if you intend to do any com
munication with lasers, the need
to point with pinpoint accuracy is
qu ite important and the mechani
cal considerations j ust as serious.

Electronics in general is my
primary intere st , del ving into
which I have expended a great
deal of energy and effort. How
ever, mechanical considerations
have always left me in the dust,
as my primary tools in the early
days were a hand drill and a good
set of hole punches, with an as
sortment of files to do the rest of
the dirty work. Remember cutting
out a meter hole by drill ing the
perimeter with about 40 small holes
and then breaking it out and filing
to fit? Well, these techniques don 't
work with optics; you don't have
that tolerance for error.

Take for instance the pointing
of a laser at a part icular spot. If
it's a blackboard or some similar
target in the same room you are.
this is a simple task. When the dis
tance increases substantially, say,
several miles, the pointing be
comes quite acute. It's kind ofl ike
fencing with a pinpo int sword
several miles long. A very smal l
movement at the wrist produces
a gigantic movement at the oppo
site end of the sword. With a la
ser the scenario is identical. The
ability to point with micro-con
trol accuracy is quite important in
the mount.

The aiming operation is just the
opposite of a microwave dish an
tenna where d ish diameters are in
the 3D-inch to larger dimensions.
Both lasers and microwaves can
use gun sighting optics for sight
ing- in distant objects that track
with the main dish or laser beam.
At this point some small micro
movement is required to acquire
the distant object.
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Type I, Type II, or Type 111. The
10 mW laser is a Type III high
power laser and should be used with
caution. It carries warnings con
cerning safety and eye protection.

For safety's sake never look
into a laser beam.

Why do we want to use a HeNe
for amateur purposes? Well, most
things obtained from mi nimal
budget scrounging-and-forag ing
mi ssions in commercial and in
du st rial junkyards allow us to
have fun with ever-varying sur
plus electronics that can be quite
sophisticated and still inexpen
sive. By laking advantage of good
deals in surplus scrap you can
save big compared to buying from
your local surplus dealer.

In with the surplus lasers ob
tained in one batch was a Brag
cell laser modulator. T he laser,
together with the Brag cell modu
lator. was the mechanism that
transferred data to the laser and
the n to a printed page, in accor
dance with the printing instruc
tions set. I am not sure just what
the original material was. but in
any case, as amateurs it is not too
impo rtant that we know just how
a laser printer or copier funct ions
but rather how we can adapt t hese
components to our usc.

Most items discarded by com
mercial industry have a defect of
some sort making them unusable
to the company. These defects can
be overlooked if the device can
be made to func tion in so me
other-than- normal manner that is
still safe and functional.

The remaining metal mount for
the laser looked quite bad, but
with all the optics still intact with
the Brag cell, I decided to use it

-------- - ------- ---
- - - - _ :~ - -~ : :

VHF and Above Operation

A.

Fig. 1. Comparison between laser and microwave systems
and their aiming/directional differences.
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Mounting and Pointing
Lasers

C. L. Houghton WB6IGP
San Diego Microwave Group
6345 Badger Lake Ave
San Diego CA 9211 9

This month I thought I would
try to make a b ig red splash and
cover HeNe lasers. For most of
us the HeNe or hel ium-neon la
ser is just a red glow at the super
market checkout counter. It's the
light source for the price scanner.
In some units this cou ld be a diode
laser or a tube-type laser. Both of
these units em it a bright red beam
that is characteristic of a helium
neon (HeNe for short) laser.

The HeNe laser is available in
surplus mostly in the 5 to 10 mW
po wer range. Most are used in
price checkout stands, laser print
ers or the older very large indus
trial printers and some copy
machines. Recently we salvaged
some lasers by removing them
from these types of devices. They
were IO mW laser power heads
with focusing optics mirrors and
Brag cells. These accessories
were used to focus and position
the laser beam. The Brag cell is a
polished crystalline square struc
ture of lithium niobate. It is this
crystal structure through wh ich
the laser beam is passed . The cell
has two electroplated sets of con
tacts through which RF energy
drives the crystal structure . This
drive on the cell structure causes
the beam to vary or react to the
modulated RF imposed on it (100
mW of power at a frequency of
60 to 90 MHz is normally used).
The Brag cell was used to modu
late the laser beam fo r use in
printers.
Lasers
are clas
s ified as

·~~..G_'.V"". ,/0>-" ",,,,,,,·!'vI,s...o,.,
,"' . '" '0

·Hol, ~..m.'
"."","-•_ _ Go'.'
,.. """ ," -•.....," '0> .0,..

· ....," ".a'.."
• >ro' Doc_ ''''' '-

Voltage
8.66
8.37
8.06
7.75
7.42
7.07
6.71
6.32
5.92
5.47
5.00
4.48
3.89
3.16
2.24

Parts List

CIRCLE 116 ON REAOER SERVICE CARO

Uncle Wayne's
Bookshelf

Calibration
15
14
13
12
11
10
9
8

7
6
5
4
3
2
1

Cr 221JF IOV electrolytic capacitor
C2,C3.C4 0.01 or 0.1 ~F ceramic

disc
01. D2. 03. D4 Germaniwn diode:

lN34A. lNOO. IN90.
lN270. etc.

H. J2, B. J4 RFcoax jacks, builder's
choice

MlIOO~DMmctcr

RI68kohm.~ 1/4W ±5%
R2 5Ck ohm uimpol
R3 75kohm 1I4Wil%
R4.R64.3kohm 1I4W il%
R5 33k ohm 1I4W il%
R7 75k ohm 112 or 1watti l% (See

text)

R81.2kohm 114Wil%

Table 1. Calibration Volrages

.r.., .. E,,! ,. 1I."d
• Foij-S v,...1 ,,;no,""..·" ri.,.," Iti'll
• E..'Y'"' ' ;" ,•••d
• f,,;" ..

Q->"lyC.m,... ...
• _~J...J SdV>f f ,n"ll'
• Ki.krtc'« Q.ittfl" wi..
• f oll)' ;...1. .... ..~ ,..,>d•.

.....""""'. J-; • • ,,, .'''1''
n •• All a..d, ,.<1 WARC

Pbooe 800-274·7)13 or 603-924-rosS. FAX
603.924-8613. or see ,,«lor form on page 88
for on.\erini inform'lion ,

Early Radio-- In Ma rconi's . 'oot
steps by Peter Jenson. This is a fabu
lous rze-pege, hard-cover boot. Beau
tifully illustrated, tells the history of ra
diu communications development Re
traces Marconi's footsteps and shows
his inventions as he helped develop ra
dio from what had bf:,;:njust a scientific
curiosity imo a major world industry.
Published in Australia. however copies
are available from UllCle Wayne 's

Every Ham's Average
Continued from page 62



position accuracy, not measure
ment . In an y ev-ent, exactly .....hat
you use is not Importan t. Ju st use
a de vice or screw that ha s a fin e
pitch thread, all ow ing you a fine
mov ement ..., the sere ..... is turned
against its stop.

I have seen two metal levels
used for th e laser table mount,
with one end fixed and the other
end with the vertical/horizonta l
screws and springs fo r posit ion
control. It '" simp le and quite in
e xpensi ve for experi me ntat ion,
constructed from two .....ide "H"

frame aluminum levels. One le vel
is set on top of the first level. off
set by the " II" frame , See figure
3 for the e nd view of the two lev
e ls. So much for the mount. what
types of lasers are available in the
surplus market '?

The typi cal He l iu m Ne on
(Helve) laser co mes in two styles:
a glass tube, and a "head." The
basic laser is a g lass tube with
suitable mirrors o n eithe r end and
high-voltage clips to attac h to the
tube for connection to the power
supply. When this glass tube is
enclosed .....uhin a metal container
it is call ed a "head." The glass
tube laser and its high-voltage

connections are prot ected by the
metal tube. Usually the high- volt
age is t ied common to the metal
tube as a sys tem ground, Because
o f voltage in the \000 or more
vol ts needed to operate lasers , he
very cautiou s a nd usc p rope r
grounding techn iques.

There doc s not appear to be any
m ethod o f d etermini ng w ha t
po .....er a laser is by just looking at
the device . Howe ver a lO-mW

un it can he gene rally re garded as
larger in comparison to a l-mw
un it from the same manufacturer.
Most of th e lO-mW uni ts that I
have been able to pick up in sur
plus arc about 16 to 18 inc hes
long and 1-3/4 inch in diameter,
They come with a shutter for the
laser out put end and a shielded
cable for po wer supply connec
tion s,

Don't short-circu it yoursel f:
remove the cable co nnector. It's
a special high-voltage connector
that is polarized , allowi ng the
proper potentials to be applied to
the laser he ad , Addit ionally, by
being polari zed it mai ntains sys
tem ground to the laser head lube ,

COllrilllwd on page 72

Solder Penny
In Brass SCrew

Solder Penny
In Brass SCrew

To bring home th is poi nt. exam
inc a yardstick lashed securely in
the middle (IS-inch point ) to a
good heavy tripod. Now imagine
tapping one end ever so lightly
with a pencil point and watch the
effect o n the other end. With a
stick or laser beam five or even
fifty miles long you're looking at
a movement like a frei ght train
passing by. The basi c mou nt has
to be very sturdy and some mag
nitude sturdier than a very good
mi crowave tripod. In a 50-mile
laser contact, I would suggest us
ing: a metal lathe table as the op
tical bench stand,

____ _ _ _ _ _ _ _ ___ _ _ __.J I For contacts in the five-mile

range. simpler equipment can he
employed, The basic m icrowave
tripod can he used for bas ic point
ing , Then the mount a ttached to
the tripod base tha t houses the la
ser an d rifle spoili ng scope and
rece iving photo detec tor mu st a ll
be capable of individ ual fine ad 
justment. Thi s adjustment scheme
is independent of the tripod ad
j ustments . The fine r-adjustment
mechani sm needs 10 address ver
tical - and horizontal- position
movementI would suggest look
ing for something: to which a very
fine- pitched screw or micrometer
can be auachcd. to handle the fi
nal pointin g altitude adj ustment.
See Fig, 2, which CO\'C!"S the tw o,
screw adj ustment technique,

In its si mplest form a Fin e
pitched screw can be used with a
counter spring in both the vc n i
cal an d horizontal planes. T he
counte r springs are used to load
thc scre w properly to prevent
backlash movement. What type o f
screw is be st '? Well, any one with
fi ne threads will work but the
fine r the better. What I would sug
gest using wo uld he some thing
that wou ld mimi c a commercial
micro meter shaft and dial mecha
nism, or usi ng two inexp en sive
micrometers the mselvcs ma y be
the best choice. C heck o ut old
WWII microwave generators for
klyst ron tubes, as some had mi

crometers attached to th em fur
tuning. If you decide to purchase
them new, hold o n to your hat
they cost $50 to $60 each.

I wou ld prefer to try swap
meets to locate o ld worn or used
micrometers. even when too worn
for industrial usc. We want thei r
fi ne - thre ad ed me cha nism fo r

Springs

View From Rear Of Carpenters Le ve ls

Fi1:.2, End section drawing of a laser two-screw positioning mount
using tll'O mew! carpe nter levels.

With la se rs it wou ld be to At five miles , the typical laser
" Drop the spot on the distant de- bea m di ve rge s o r spread s o ut
rec tor." and with microw ave i t fro m a very small spot to one that
would be to "Roc k and Loc k" one is about live feet in di ameter, This
end while the other end reports on makes it a litt le easier to point but,
the progress of the opposite's mo- st ill. at even th is distance it's not
mcnt in signal st rength, In the shooting fish in a barre l. There
microwave instance, each end of can't be any wobble in the cog
the path can make fine adjust- here! If you think that hand-point-
ments based on signal strength to Ing a laser will do the t rick at
each other, By making several of paths of a few miles, you need
these small angle ali gnment cor- some rethinking. ~6IZW and I
rcc tions to the di sh orientation at tried thi s first-cut "simple" path
each end of the path severat u mes. quite some time ago and fou nd
you rock the antenna orientation that, with adj ustable tripods and
in 10 each other eventually, See with pointer sighting (direct view)
Fig, I for a iming concept. to the target, it was not as easy as

For opt ical systems, pointing a yo u would imagine.
laser at a targe t is no t quite as The tripod we were using is the
simple as in a microwa ve system. same one that is normally used for
In a laser system, one end must microwave communications with
first scan the target to remo ve cr- a la rge -ape rture dish a nte nna.
rors in point angle, and when the This microwave conglomerat ion
opposite end recei ve s the laser worked out quite well : s ignals
beam of light as detected by its ....e re so loud that even ....hen the
optical receiver, you might be in antennas were not pointing cor-
re verse alignment . That is , the rectly we were able to make con-
previous recei ving stat ion might tact. Pointing the lase r using the
have geed-enough alig nme nt be - same tripod showed that a far more
twee n its rece iv ing o ptics and accurate poi nting mechanism was
transm itt ing lase r to be o n (or needed to accurately point a laser
some what close to) tra nsmitting at a target. Th e microwave align-
alignme nt at this time. r ncnt took about two minutes and

In any case, one end must first the laser pointing took an huur for
acquire the other end and then a one-way tests.
two, way communi cations path The microwave dish pointi ng
can be established, Ideall y, either arrange ments wo rked we ll for
end's laser is in alignment with micro wave but were jUM not ca-
the recei ving mechani sm, and pab le of the fi ner re so lut io n
both are parallel to an exact de- needed to a im the laser beam
gree. In the real world some small pro perly a t the target. True......e
adjustment is necessary, !fthe dis- finall y succeeded but with lot s of
ranee is extreme, say, fi fty miles effort and meticulous pointi ng ad-
versus live miles, then a whole new j usunenu conti nuous !y be ing
stance must he taken into account. made OI t the laser end of the pat h,
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Numb«- 2 on your FfHldbM:* urd

Welcome Newcomers
Join the ARRA

Wayne Green W2NSD/1

"Get 'em involved with your club and
then put on demonstrations of HF

packet, slow-scan, RTTY and all the
other good stuff we have to keep 'em

bUSy for a few years. "

Y ou' \'C been nominated to be
a member o f the ARRA . So

what's the A RRA . a new na
tional ham group? Yep, one with
no officers to sit in high places
ami look down benevolently on
us peons, no di rectors to pass on
the pronouncements from the of
ficers , no dues you can't afford,
and nOI even any bylaws 10 keep
out the unwelcome, It 's the
Amateur Radio Rescue Associ a
tion, so try :IS I'ICst you can not to
confuse it with the ARRL, a
M orse code radio relayin g
group.

Your !>OJe uuues.if you sign up
as a member of the ARRA, will
be to get on the loc al repealers and
do your best to convince the no
coders that there reall y is life be 
low 1-1 -1 \lH l . Weve got to
someho w convince these guys to
go for their Gene ral tickets .. .to
rescue them from the ir lonely out
post on 2m. Get those hermits out
o f their caves and into our ham
society. Just think , they may even
be missing those end less self-pro,
meting sermons from K I M AN!

When I saw the FCC figu res
showing the license figure s for the
last 10 years (see page 65 last
month for the bad ne ws), and I
saw tha t despite the explosion o f
Teens the re had been not even the
sfighrest budge in the growth o f
the higher class licenses. I knew
(a) that myeffon s with Radio Fun
10 get 'Icchs to upgrade had to
tally fai led, and (b) that the rest
of us have not been making a se
r ious effon to get them to up
grade , We now have well over
350,000 Novices and Teens. o ver
90% of whom ha ve sho wn no sign

o f making an y effort 10 upgrad e.
T hi s mea ns a couple o f bad

news things for the AGE group
(Advanced-General -Extra). First,
it means that one of these days the
FCC may possibly notice that the
Tech licen se has totally failed in
its whole e xcuse for being. And
this could easily tr igger some re
thi nking of the amateur service.
wh ich is right down there a t the

bottom o f the things we want the
FCC to think about. Second, it
me an s that when you normalize
those "growth" curves by taking
into cons ideratio n the almo st
50% dropout of licensees wh en
th at to-year renewal time finally
arrives (through Silent Key-ism.
boredom. other priorit ies suc h as
th e X YL and harmon ics , job
changes. or an interes t in newer
a nd more exciting hobbie s ) ,
we ' re actually dwindli ng in num

hers . Hut anyo ne who ' s been
hamming for a few years recog
nizes that the bands are notice
ably less populated than the)' used
to be , 111e pileups are more like
small heaps. The OX lists are
shon er. And the lack of sales of
new equipment has the manufac
turers an d dealers wringing their
hands in panic.

A Call To Action !

Your help is desperately needed
10 tum this di saster around . Your
help is needed 10 ge t up o n ::! m
and convince the new pe rm anent
res ident s that th ere really are
some fun thi ngs 10 do on the HI-'
bands . Keep o n ta lking about
wha t you 've been doing on the
other band s, The interesting net s
on 75 Ill'S, there are some), the
OX on 20 and -10. The openings
on 15 as the sunspots blossom .

Le t's get more o f our repeaters
to work cross band to the lo w
bands. I used to ha ve WR IAAA ,
my repeate r on Pack Monadnock.
so it would crossband 10eirhc r om
and 10m, It 's no big deal to do.
but it sure doe s give the ::!m her
mits a linle pe ak into the outside
world . Maybe you can organize
groups in your club to beat the zm
bushes and get the Techs to come

to meetings where you can help
them upgrade ....-ith tech sessions
and maybe e ven some l J- pcr
code, If you teach ' em 13,per my
way, thcy' H feam it in a fract ion
o f the usual li me and avoid en
tirely that incredi bly frustrating
10 wpm plateau.

Get ' em in vol ved with you r
club and then pu t on demonsrra

t ions o f HI-' p acket , s low-scan ,
RTr V and all the other good stu ff
we have to keep 'e m busy for a
few years. Ifyou're properly geared
op. conrcsscen be a biast. Jhada ball
in the Sweepsekes for many years.
Ditto OX contests. VIIFcceiess, and
so on. Get ' em interested in cer
tifi cates. Get your OXers to show

o fT their cards. If l OU bavc any
OXpcditioners around, have them
put o n a s lide or video show o f
their recent DXpedit io ns.

Hut the main thi ng is to invest
some time on 2m and help pry the
barnacles loose from th e repeat

e rs and ge t them to upgrade .
T reating ' e m like C Hers w ill
ali enate them and they' ll soon he

everything you dread. x o . you' ve
got to get up there and mix in and
do your scll ingjob.

If you know anyth ing about
se lling . you understand Ihat to sell
you have to point out the benefits

to your customer of the product
you ' re se lling. Thus, ins tead of
putt ing Tech s d ow n for being
laz y, kee p at 'e m on the fu n
they' re missing. If you can' t set
up so me crossband contacts to
give them a taste, at least play
some tapes of IJX you've worked.
Brow-healing won' t work. Shame
won', work , Bein g nasty sure
won' t work. Those are proven
wa y s not 10 sell . Pictures of
$ 1nn,(J{lO shacks on the cover o f

ham rags isn 't mu ch of a tum-on
either. look, if the Teens on 2m
act like Cjlc rs, it's you who' s
made it happen, e ither by not talk
ing them down to the IIF bands,

or by be ing unfriend ly on 2m.
Sure, there are some real je rks

on C ft . But if I were just gett ing
interested in radio co mmunica
t ion s, that's whe re I' d head to
start. A nd I' ve had endless won
derful contacts on CH. I lind that
often I have a better chance at
ta lking with people on CB than I
do on 2m when I visi t a ci ty. On

2m I'm either frozen o ut by a
closed repea te r or ignored when
I call in. Hello, is anyone there ?

1'01 o fte n.
You personally can do more to

help keep amateur radio alive if
you join the ARRA and prosely

tize the HFs ro our increasingly
a l ie nated Teens . Maybe we

should organ ize so me m erit
badges for successful Generali za
tions ofTechs. l' lI be watching the
club newsletters for word o f 2m
rescue ac ti vi ti es . Oh ye s, one
more thing, please call you r dub

secretary and get him or her 10 put
me on the ir maili ng list. I want to
keep track of what your cl ub is
doin g , O r nOI do ing . Wayne
Green W2:"'JS IJJI - 73 Magazine
- 70 ;\!::!02 - Pete rborough :"'J II
03-158- 1107. Please don' t disap
poi nt me.

And if I see a ment ion o f the
ARRA in the club newslcncr 1"11
send one of my free pri ze sub
scription offers to the club, Yes,
that's a bribe. m

Uncle Wayne's
Bookshelf

I'hO"~ ll'tJi). l ' -I· J3n or t>tH·,.2-1-(' !5~, h.. 1\
1>0 3·924·1;613. or Ott 0.<1<. ronn on p,~, &II lor

"nkrini ,nfonnali(>n

Waylles Book!
WG I w. Tbo PoopJe1J<o<br\, War 0 " Our I, "",
G" W'mm.ot by Way"" ( ir= WlN S!)!l .lIl " .nft
"","", Thi, (S Wayoe's rqlM explauWli ....... \llo
mojco- probI=, """ !iLing l>:th N..... Il""'l"h'"' ark;!
lbo country. iIIId Jl"1l"I" "i , uuplo. iJr.JI"II'i"e
IOlUliom: a strnple ....y w ha.... 11'-'",",,"""1
~'lIappiIy c.. tIrIr • •~by~""lllin
_ ~: how W CUl lhe COfIl or~
I"IlOftl'fI by O'oft' \.J%; how k> end ...,.f..,: 1>.... to
_ ItIe~ _ U> CUI mrd>aIl COSU IIllI
IfIlW""'"~ e-e; _ . I(l COIl tdIroI COSU IIllI

~duJIo. .....~lleaI "- 51J
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Communications Simplified,
Part 2

Peter A. Stark K20AW
PO Box 209

Mt. Kisco NY 10549

from left to righ t. it sees the dark areas
show n in Fig. 3.

Thi s is an important concept to under
stand: The fax machine doesn' t actually
try III read the letters themsel ves. It only
looks at the patterns of white and blac k.
In other words. your page could contain
English. Chi nese. o r Russian le tte rs.
drawings. or chicken scratchings. On ly
the patte rns o f light and dark arc sent.
A~ the scanner goes across the page. it

o utputs a waveform like that show n at
the top of Fig. 1. This is a digital signal
that shows a low value of voltage when
the scanner is passing over white paper.
and a higher voltage when it passes over
black ink. Although more expensive fax
machines can hand le grays. the typical
cheap fax machine doesn ' t sense differ
ences in grays. If a gray is light. it 's
treated as if it is white; and if it' s dark.
then it's assumed to be black .

As (he scanner head is mo ving right.
its o utpu t is sent to the microprocessor as
a digi tal signal. Whe n the head reaches
the right marg in. the microprocesso r
gee.... to work; meanwhile. the head re
turns had to the left and the pape r
mo ves up about 0 .005 inch. Eventually
(after the microprocessor has finished
proc essing this signal). the head will stan
anot her sweep across the page. hut this
time about 0.005 inch lower down o n the
pape r. It will then scan ano ther strip o f
te xt. and so o n. until it eventually reaches
the bottom of the page . In this way. the
ll -inch height o f the paper is di vided
into about 2200 strips, each about I t::!oo
of an inch high (tha t's eq ual to 0.005
inch). and each strip is scanned for ligh t
and dark areas across the width of the
paper.

f ·;K. J . What the fax Karma SI't'S.

A
fter our i ntrod uction to sound
and audio in the li rsl pa ri, we
now co ntinue wit h pictures ami

video.

Video

You can -cnd p iciurcs through communi
cetions in various ways.. hut the most com
mon n-.:an., today are fa, rruchincs and

television. So k..'l"s talk abour tbosc.

Fax Stacht nes

Twen ty years ugu. fax machines were
very rare. though not entirely unknown.
Currently. almost every office has at least
one fax machine.

Today's fax machine can send letters.
pictures. cartoons. photos, and almost
any thing that you can feed through its
slo t. Sho wn in Fig. I. the typica l ma
chi ne co ns ists o f five parts : ( I) a scanner
that can scan a printed page 'IOJ convert
it into an el ectrical sign al: (2 ) a printer
that can take such an electr ical sig nal and
print it on pape r; (3) a telepho ne and dial
by which to call other machi ncxt-t ) a

Fif:. I . A flp;mljcu mac/II"II('.. .

....r--u->..... n n

-- This shows how
the fax lIIachine
sees letters.

Fig, 1. Enlarged \'iew ofsome text be ing st'lI/.
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mode m that couples the digital circuitry
to the telephone line; and (5) a micro
processor that ties it all together and
makes it work .

Si nce the fax machi ne co ntains hoth a
scanner and a printer. it can usuall y he
used as a copier; that is. it can scan o ne
piece of paper. and at the same t ime cre
ate a copy o f it in thc pri nter. But that 's a
secondary function. Its main purpose is
to trans mit that page through the phone
to another machine.

To begi n the process. you insert the
page you want to send into a slot on the
fax machine (the slot is on top of the ma
chine illustrated ). pick up the handset .
dial the number o f the machine you want
to reach. and wait for the call to go
through.

When the called machine answers, it
sends hack some to nes whose purpose is
to let your mac hine know that the co n
nection has been made. When you hear
these, you generally press a START but
ton. hang up the handset. and wait for the
call to fin ish.

Le t' s skip ahead to this po int. and look
at ho w your fax machine scans the page
you want to send. Fig . 2 shows an en
larged view o f some typewritten text that
we want to send .

When you push the START button. a
photosensitive scanner head starts to
sweep across your page. from left to
right. starting at the upper left comer.
The small arrow at the top left of Fig . 2
shows where the scanner starts and the
direction in wh ich it moves. It never sees
your entire text ; rather only the narrow
area o f white and black ove r which it
passes. Also , the scanner sees o nly the
tops of the letters "th" and the top of the
dot over the "i" (as well as the tops of the
two "h"s farther o n the right). since all
the other letters arc shorter. As it scans

1-- • - - I
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Tele\oiWJri

FiK. 4. A simplified Hack-and-wnite Tv camera.

Hut let's return 10 the microprocessor;
which gets the signal shown at the lOp of
f-ig. 2. This signal ha.. only two voltage
level.. (assuming we're dealing with an
inexpere..ive black-and-white fax machine.)
A digital signal like this can't be direct ly
sent lhrough Ire telephone line; besides,
it would he inefficient 10 do so. And so
the microproc essor analyzes the signal
and sends a descri ption of the signal.
rather than the signal itself

Tbc microprocessor measures d istance on
the paper in pixels ralhcr than incbcs; cech
pixel being O.lXJ5 inch (A typical fax ma
chine actually bas a fi ne mode and a coarse
m ode . depending on the sharpness ami detail
you want. I nm using the numbers tor line
mode in this dc-scription.) Tbc word pixel is
an ahheviation for p icture elemeu. and it is
thc smallest SJl.lt that the fax machinecan see
nr print, If you look at the printout in Hg. 2,

you can sec thai Ihc letters look as though
thcy are made out of square blocks: these arc
the pixels. The K5-inch width of the paper is
lhcreforc about 1700 pixels wide.

A... the IUILTOpfOCes,sor receives the
signal 110m the scanner bced, it count">
off the number of pixels of white and
blec-k, and generate" a descr iption of the
sign al in term" of pixels. For example. if
it sees an entirely blan k sheet of paper. it
simply sends a message to the other
m achine that tbcrc arc 17(X) white pixels.
On thc other hand. if there IS a k)i of
printing on that line. the description
might read:

• 10 white pixels
• 3 hlack pixcls
• 17 white pi xels
• 7 hlack pixels
• 12 ,",'hite phels
• 9 hlack pixels. 1.'Ic.

You can ~ that the description of a
blank line L'i a lot shorter than thc de·
Sl-Ti[(ion of a line with a lot of prinl.
Hence, how ltmg it takes 10 selll..l a page
depend.. on how much writing is on it. A
hlank page might feed lhmugh in 10 or 15

P i/:. 5. Scanning in fh l' cmllt'ra and recei l't'f;

•
TV R«e iverTV Camera

,,

U,,·t "s summarize Ill.JITIlaITV in terms simi
lar to what we just did for fax machines. The
TV ca mera divides a picture into 525 nearly
borizorual strips (the height of the strip de
pend" on the sizcof your TV 5(.TCCn). and
scanseach from left to right Tbc information,
which includes Ill.){ ju..... black and white hut
also gr.lYs and colors, is scm as the actual
waveform, not asadescription. Regardless of
how complex. light. or dark the picture is, it
takes the same 1/30 of a second to send lhat
waveform. Furthcnnore, in order to provide
the feeling of motion. the TV camera sends
30 complet e pictures per second. A.. you can
gtJL'S.s. the bandwidth for a TV signal m lL'it he
much higber than that of the fax signal.

Let's look lin.t at what the TV camera
docs. Fig. 4 shows how a lens focuses an
image of a person onto a photosensiti ve
plate inside the camera. In studio cam
eras, that photosensitive plate is inside a
vacuum tube called an iconoscope. Older
home C-.lI11Cf'dS lL'>OO vidicons. whereas
the latest D.)fllC cameras usc charge
coupled devices (e CDs). E ther way. the

photosensitive screen gets all upside
down image of whatever the camera IS
pointed at. This image IS then split into
stnps and scanned.

In an iconoscopc or vidicon . that scan
rung IS done by a thin electron beam.
which is aimed a1 the screen: in the CCD.
the screen is itself divided into tiny sp ots.
each of which can measure the am ou nt of
light hitting it, an d electronic circuitry
then imcrrogarcs ccc h spot to sec how
much light it b'<ll. SitK'C the slltdMJ cam
era" lLSC icoeoscopes, I will talk about the
beam as doing the scanning.

As III the fax machine. scantli ng IS

done from left to right. and top to hoHOI11
of the picture. Bu t since the picture in the
TV camera is upside down. in the camera
it starts at the houom right. and goes
from right to left. and nonom to lOp. as
show n in Fig. 5.

You' lI note that. unlike in the fax ma
chine. the strips in the TV camera aTC not
exactly horizontal. There is a very slight
tilt to them. because as the scanning goes

Photosensit ive
screen

seconds, an average letter might Take 30 sec
onds, or a page of newsprint might take ul
m ost 2 m inutes . You can Ill.IIicc the differcrce
a'> you watch the machine send or receive a
page. Blank {T nearly blank pages feed
tbrough at a speedy d ip: complex page!' feed
t1mlugh in tiny spun.".

Tbc advantage of sending descriptions
rather than the actual waveform IS that
for ( Ul average page this takes less time
than would sending the octual waveform.

At this point. it doesn 't pay to delve
much deeper into the fax machine. since
my pnmary p.11J.OSC m discu...sing fax
machines is 10 lead into a discussion of
TV: let's just say that the description
commg out of the microprocessor IS it
self a digital message. Since the tele
phone line is not able to carry digital data
directly a mot/em converts the digital
data into rcocs that arc then transmitted
through the line. The word modern
stand" for IIIlKJulatorldt'IJAll.lulator. the
device that converts (m odulates) data to
tones on one end, and then changes Ide
modulates) thc tones hack to digital data
at the {lItX:T end.

Before rrovmg on to TV. let's just
summarize: The fax machine divides the
printed page into horizontal smps about
n.m s inch high (and therefore about
2200 strips per ll-inch p age), and SC:Uls
each strip from left to right. The bloc k/
white information from each strip is sent
flllm the sending machine to me n..',,:civ
mg machine. hut a'> a dL..."iC'ripti(m mlher
!h;.Ul a<;, the data il...clf. It takes anywhere
fnllll 10 Sl.'l.'Ond" to perhaps 2 minutes 10

send a page, depending on il<; complex
ity. which llIe,UlS !h;.lt the lime to .<;cnd the
infolmation for one strip takes anY""IlL-re
frum IQI22lX1 second (ahl"IUt 0.005 sec
ond) for a ncar-blank rugc. up to atx."lUt

12(Y2200 sc(.''(Xld (al:K.lUt 0.06 second) for
a fairly complic.:noo page. In troll' of
what we Iearncd about \:landwidlh in P:.ut 1, it
takes a fairly long time to send the picture an
therefore not much bandwidth is nectkxl.

/
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Remember that the beam motion must
be completely synchronized between the
camera and all TV rece ivers watching
that cha nnel 10 make sure that all obj ects
appear in the right place on the screen.
Making all of these bcums move together
requires that the beam motion circuitry in
every TV set is synchronized with the
camera. Let's look at Fig. 7, whi ch is a
very simpl ified block diagram .of a
typical black-and-white TV !>Ct.

The signa l coming in from the antenna
goes through a box labeled "Tuner. etc."
There is actually a lot of ci rcuitry in this
box ; however, because we' re not nearly
ready to discuss it. let's j ust say that this
is where the signal is amplified. and the
particular cha nnel is se lected. The signal
then goes into the video detector. whose
output is a signal called composite video.
This signal is in turn sent to the sync
separator. which separates the composite
sig nal into three parts: video. horizontal
sync. and vert ical sync .

The video signal contains the actual
pict ure information. including whether a
particular pixel should be light or dark: it
a lso tells what color that pixel sho uld he .
except that we arc limiting o urselves to a
black-and-whi te TV for now. This signal
is ampli fi ed by a vidcoamplificr and scm
to the picture tube.

Meanwhile•. a beam of electrons travels
from the electron gun 10 a layer of pho s
phor material on the screen. Whenever the
electron beam hits the screen. the phos
phor material lights up to produce a visible
spot. You can vary the brightness o f that
spot by changing thc strength of the beam:
that in tum is controlled by the video sig
nal from the video amplifier.

T he motio n of the electron bcar n (or
beams in color) is controlled by the hori
zontal and vertical deflection circuits,
which consist o f two oscillators. two
amp lifiers. and the yoke.

Vm. Sync.

Anl Cf1Il>

times each second. most o f us would be
badly annoyed by the flicker. So the pro
jector actually puts each frame on the
sc reen tw ice. for a total o f 48 " flashes"

per second.
Televisio n has a similar proh lem. It

tran smits 30 complete frames per sec
o nd . but to avoid nicker has to light up
the screen more often than that . It is not
really practical to fla....h each frame on the
scree n twice.. because then either the T V
tran smitter would have to send each
frame twice (which would require more
bandw idth) or else the TV se t would
have 10 store each frame in an inte rnal
memory so it could d isplay it a second
time (wh ich wasn't pract ical decades ago
when TV was desi gned.) So televisio n
was des igned to transmit each frame in
two halves- the two fields, with 60
fields per second.

Note that storage o f frames was not
practic al years ago . hu t the prices o f
memory circuits have dropped to the
point "here it now is. Most computer
monitors (which work on the same
princi ples as those o f a TV set).
therefore, do not use interlacing .

So let's pu t some o f the numbers back

together:
• There are 30 frames per second, ( In a

color picture, there are 29 .97 frames per
second. or 0 .1% less.)

• There are 60 fields per seco nd (or
59.94 fie lds per second in color). This
means that the electron beam mo ves up
and down 60 times per second in the
pic ture tube.

• Each frame contai ns 525 int er laced
lines , or 262-1/2 lines per field .

• The 525 lines of a frame repeat 30
times per second. so there is a total of
525 X 30. or 15.750. lines per second.
Thus the electron beam mo ves left-right
a total of 15.750 times per seco nd (w hich
drops slig htly to 15734 .25 with color.).

- - - - -- - -

- - - - -- ---
---------- -- - - - - - -

Fig. 6. Two fields male a frame.

from side to side. it is abo moving up
ward. although much more slowly. You
can also see a thi n line. called a retrace
line, which shows ho w the hc am j umps
from the end of one line to the beginning
ofthe next.

Fig. 5 also shows the beam as it move s
in the picture tube in your home TV rc
ceivcr. Here again. you will note that
there is a slight tilt to the lines.. hut here
the scanning starts a t the top left. and so
the beam moves slightly down as it
moves right. What is impressive about
the whole se tup is that the beam in the
camera is exactly synchronized wi th the
beam in not just your TV set. hut also the
beam in every sing le other set that is
tuned to the same sta tion. At the e xact in
stant that the beam is at the bouom right
corner of the camera screen . it is a t the
top left corner of poss ibly millions of TV
sets around the country. This must be so
to make sure that an item in any panicu
lar spot of the picture shows up in the
corresponding spot on the sc reen!

Let's return to Fig . 5. The correct
name for what we have been calling
strips is actually sa m lilies or sweep
lines. We mentioned earlier that there arc
525 strips in the picture, whereas Fig. 5
shows only 6-1/2 lines. What actually
happens is that the 525-line picture (also
called a frame. named aft er a frame o f
mo vie film) is div ided into two 262-1/2
line fields. The first fie ld of each frame
ends on a hal f-line at the botto m. whilc
the second field of that frame begins
with a hal f-line at the top. This is shown
in Fig. 6. though o bviously the space is
not available to show all the lines.

You will note how neatly the lines of
field 2 lit between those of field l. This
process \s called interlacing. so that
a norm..nl TV picture IS said to be
interlaced.

To understand why interlacing IS

needed . le t's consider movie fil m . In
order to show motion o n the screen.
the mo vie projector projects a ser ies o f
slightly different frames on the screen. at
the rate 01'24 frames pe r second , B ut if
the projector lit up the scree n just 24

Solid line Dashed line
Field I Field 2

- - --~:- ':?

68 73 Amateur Radio Today · February 1996



The horizonta l osci llator produces a
sawtooth wave at a freq ucncyof 15,750
Hz. This signal is amplified by the hori 
zontal ampl ifie r, and sent to a pair of
co ils in the yoke. The yoke looks like a
doughnu t-shaped ri ng that is slipped
o ver the ned of the pic ture tube, It con
ta ins four coils that prod uce a magnetic
fi eld as curre nt flo ws through them. Two
co ils, positioned above and below the
neck, move the beam le n and r ight,
while the other two mo ve it up and
down.

Horizont al
sync pulse

<,

I
Front
porch

Hack
porch

I
15.750

• _ _ One line
of video --.

Detour J

we've been avoi ding discussing color for
awhile. bur since we have to co ver it eventu
ally, here goes.

In a color set, there are three video amplifi
ers and three electron beams in the tube, onc
for cncb of the three colors (red. green, and
bl ue.) There life al so three color phosphors on
the screen, with a "shadow mask" behind the
screen that masks the screen so that the red
beam can reach only the red phosphor, and so
0" .

If you look at a color set's screen with a
magnify ing glass, you can see the tiny color
dors (or someti mes stri pes) that make up the
picture. But if you lean back , the tiny color
dots blend together into other colors. For ex
ample, when a red dot, a green dot. and a blue
dot arc all lit up next to each other. from a
distance their colors add up to produce a white
dot. A red dot and a gree n dot together, with
out blue, produce yellow. The various colors
on the screen are thus put together out of vari
ous combinations of tiny red, green, and blue
dots.

Normally, all three electron beams move
across the screen together. hut their intensity
varies depending on what the color is sup
posal to be ;11 that point.

The sawtooth horizonta l sweep s ignal
is se nt to the two hori zontal de flection
coi ls in the yo ke . The sawt ooth voltage
sweeps the beam fro m left 10 right. and
then suddenly swings it hack to the left
(the re trace) in preparation for the next
sweep line. Si nce the beam is normally
turned off d uring that re trace sweep, it
can' t be M..ccn during that return trip.

Meanwhi le, the vertical oscillator pro
duces another sawtooth wave. hu t thi s
one at 60 HL It too is amplified. and then
sent to the vertica l de flection coils in the
yo ke. It sweeps the beam slo wly down

Fig. 8, Composite "ideo signal.

(in about 1/60 of a second), and then
rapidly returns it to the top. Again. the
beam is turned off duri ng this retrace,
but if you tum up the brightness on your
set. you may be able to see the beam as it
re turns to the top. (Actually. it doesn ' t
ret urn 10 the top fast enoug h, so yo u can
see it swing hack and forth a fe w times
as it return s to the top.

T he two o sci llators run e ven if you
don 't tune in to a working channel. T his
makes sure that the beam continues
sweeping across the screen. rather than
settling in the middle of the screen and
burning the phosphor at that spot be
cause of too many elec trons. But they
may not run at exactly the right frequen
ci es, since the components in the oscilla

tors arc not preci se e nough to mai nta in
the right freque ncies themse lve s.

The job of mai nta ining the exac t right
frequencies and phases is handled by the
horizontal and vertical synchronization
(sync) signals . whic h come from the
sync separator. These sync signals or ig i
na te ar the T V studio (typically. a single
sync generator in the studio would feed
all the cameras to make sure they all
sweep at the same time; this is required to al
low smooth switching from one camera to

another), and arc transmitted as pan of the lV

signal. The sync sep arator strips them from
the composite video signal and sends them 10

the appropriate osc illator.
Let's return now to Ihe composite video

signal, the signal that comes out of the video
detector in Fig. 7 to the S) TIC separator.

If you look at the composite video sig
nal with an osci lloscope. you see a signal
tha t looks something like Fig . 8.

Fig . 8 shows three hori zonta l sync
pulses, each separa ted by 111 7.500 sec
o nd, the time for one horizontal line .
Each o f the pu lses sits on top o f a

pedestal. which consists.. o f e fron t porch
and a bad: porch. The j agged line be
tween any two horizontal sync pulses
represents the video signal for one
sweep line. As th is figure sho ws , two
consecutive sweep lines arc genera lly
somewhat similar to each other, tho ugh
not identical. because they me essen
tially almost-adjacent strips of the sa me
picture. ( I say "almost adjacent ." be
cause they arc separated by one stri p
from the interlaced second fie ld.)

The voltage of the video information
represents the brightness (also called the
luminance ) of the pictu re. In Fig . 8. black
is up. ncar the sync pulses. whi le while is
down. and there are various shades of
gray betw een. This polari ty makes the
most sense when we talk about a pedes
tal ; keep in mind , though. that most Iran 
sistor amplifi ers invert the ir signal; thu s.
depending o n where you connec t the
osci lloscope, the signal may he e ither as
shown in Fig. 8, or upside do wn (with
the sync pulses pointed down, and white
bei ng up.) For example , the standard
output of a VC R's or camcorder 's
VIDEO OUT jack is an upside-down
signal. with the tips of the sync pulses

being down at 0 volts. and the
....'hi tc peaks o f the video signal a t
approximately +1 volt.

A verti ca l sync pulse occurs once
every every 262- 1/2 horizo nta l sync
pulses.T he shape o f th is sync pulse de
pends o n the circuit that generates it. In
commerc ia l T V. it looks like a half
dozen hori zontal sync pulses strung to
gether, with some extra short pulses be
fore and afte r them; thi s is often called a
serrated sy nc pulse (like the serrations
in a s teak kn ife.) In computer monitors
(which arc usually nor inte rlaced and in
which tim ing is not as cruci a l), the
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As before, we can again ap prox imate
this signa l with a sq uare wave (and even
more accurately, because the sync pulses
arc now even smalle r than all the rest of
the signa l), bu t this time the frequency is
three times higher than before . A sq uare
wav e with a freq uency o f 3 x 15,750 HI. ,
or 47,250 Hz, now consists of a funda
mental freq uency of 4 7,250 HI., an d odd
harmonics starting at 3 x 47,250 Hz.

In the same way, we could extend our
process to as man y hal'S as we want. Par
example, if there were 300 vertical bars
o n the screen , the n the fundamental fre
quency o f the sq uare wave wo uld be 300
x 15,750 Hz or 4 .725 MHz, and the har
monics would start at approximately 14
MHz.

There is only one problem wi th this
idea, If you look at Fig. 2, you see that
the recei ved TV sig nal has to go through
the box labeled 'T uner etc ." And this
part o f the TV set ge nerally has a maxi
mum bandw idt h of abo ut 4 MHz (de
pending on the set, wi th color se ts being
some what worse than black-and-white
scts .) In other words, our TV picture with
300 vertical bars will not get through that
part of the set because even the funda
mental frequency, the lowest frequency
in the video s ig nal, lies above 4 MHz!

Even a picture with just 100 bars
would have some difficulty. Its funda
mental frequency of 1.575 MHz would
make it, but even the lowest harmonic,
at 4 .725 MHz, would not. In other
words, the squ are wave video signal
would be red uced to a sine wave. As a
result, the s ignal would gradually
change from white to black, or from
black to white; on the screen, the edges
of the bars would appear blurred.

The band pass o f the 'Tuner, e tc." part
of the T V set p uts , therefore, a bas ic
limit on the nu mber o f vertical bars we

Fig. JO. A t v picture with three while ba rs.

Le t's re turn to the question of band
width of a T V signal. Suppose we aim a
TV camera at a black sheet of paper co n
taining a thick, vertical white bar, and
look at the resulti ng composite video
signal ; we will see something like Fig . 9,

T he top of Fig. 9 shows the screen,
while the bottom sho ws one line of the
compo site video signal. Since the pic
ture is identical from top to botto m, all
the scan lines will look the same.

What we now want to ask is this: What
is the spect rum of the composite video
signal'!

With some fancy mathematical ana ly
sis , we could co me up with an exact an
swer. But we needn ' t go that far if we 're
willi ng 10 accept an ap proximate an swer
instead o f the exact numbers. Look ing at
the video signal, we see a signal that , ex
cept for the horizontal sync p ulse, wo uld
look like some sort of a squa re wave . Its
frequency is 15,750 HI" the same as the
frequency of the sync pulses. S ince the
sync pulse is relatively small compared
with the res t of the wave, ignori ng it will
produce an error in our an swer, but not a
tremendo usly large one.

But we already know what makes up a
square wave: a fundamental plus odd
harmonics. Hence, this s ignal co nsists of
a 15,750-H z fundamental , plus ha rmon
ics at multipl es o f 15,750 Hz (but, since
the signa l is nOI exactly a square wave,
there will also be eve n harmonics) .
T here will (a t least theoretically) be an
infinite nu mber of harmonics; howe ver,
after the firs t 100 or so harmonics, thei r
amplitudes will be so small compared
wit h everything else that we might as
well forget about them.

Le t' s now increase the number o f bars
from one to three , as in Fig. 10.

Bandwidth

Fig, 9, A TV picture with one while bar.

In the absence of the sync signals-for
instance, when you' re not tuned to a work
ing channel-the vertical and horizontal os
ci llator s " free-ru n," meaning tha t they
Oscil late withou t being synchronized to a
station. If the free-runn ing frequency is not
close enough to the frequen cies required by
the st ation, however, the sync pulses may
not he able to synchronize them. Hence,
most TV sets have a pair o f controls. calle d
VERTICA L HOLD and HORI ZO NTAL
HOLD, which hring the free-runn ing fre
que ncy in to range. You may have noticed
what happens when you mis adju st these
controls .

When you turn the VERTICAL HOLD
contro l off its normal setti ng, the vertical
oscil lator ' s normal frequency varies out of
range of synchronization. and the oscillator
suddenly oscillates at the wrong frequency,
When this happens, the vertica l position of
the picture will he wrong, and it may roll
up or down, depending on which way the
con trol is SCI.

When yo u tu rn the HORI ZO NTAL
HOLD control away from its normal setting,
the horizontal oscillator changes to a dif
ferent frequency, and parts of the picture
move left or right. This normally slides the
picture sideways and then suddenly tears the
picture into diagonal l-ars.

In addit ion to VE RTI CAL S IZE and
HO RIZONTAL SIZE controls (which vary
the gain of the ve rtical and horizontal am
pli fie rs to make th e pic ture larger or
smaller), many TV sets also have a VERT I
CAL LINEARIT Y control. This co ntrol
changes the shape of the sawtooth vertical
sweep cont rol. and resul ts in the top of the
picture stretching or shrinking a hit. This
control is nor mally set to make people' s
heads appear the right size.

vertica l sync pu lse is often j ust a single,
but very long , pulse.

Detour 2

The pedestal looks somewhat d iffer
ent in a color s ignal, because the bac k
porc h contains nine cycles o f a
3.579545-MHz signal called the color
burst, T he color information is carried
o n a 3 .579545-MHz "subcarricr" (we
will define that word later) a nd the color
burst is used to synchronize a color os
ci llator in the TV set. (If yo u've seen
cheap 3 .579545-MHz crystals in the Ra
d io Shac k catalog, now you kno w where
that crystal is used. )
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frames/sec scan lines reso lution interlaced

Sarnoff (the old RCA Laboratories),
T ho mso n, and Zenith.

The Grand Alliance team was formed
after several differe nt groups propo sed
several different (and incompatible)
schemes. Rather than give anything up
whe n they merged. they incorporated ev
erythi ng into the final HDTV proposal.
So the HDT V system includes si x picture
formats:

The rationale for including all si x for
mats is that different formats could be
used for different types of programs. For
example. movies (which run at 24
frames per second) would not have to be
convened to 30 frames per second. as
ha ppens now.

The HOTV system also incl udes five
channe ls o f sound for ste reo and sur
round sound, and even provis io ns for ex
Ira datu channe ls for send ing computer
data.

If all o f thi s were done with analog
met hods, the bandwidth would be much
larger than current NTSC tele vision.
which would mean a red uction in the
number o f TV stations all owed . Hut
sending the pictures digitally allows
dig ita l compression methods to be used .
For example. since two consecutive pic
ture frames tend to be vcry s im ilar. TV
stations could transmit just the differ
enccs between them. Thc d igital ci r
cuitry in the receiver would then insert
the changes into the preceding frame.
stored in digi tal memory. to make the
new frame.

As a result. the co mplete HDT V pic
ture would fit into the same channel fo r

mat as current TV. Although yu u would
need a new (and much more expensive)
TV set to receive HDTV, there would be a
period o f transition when both NTSC and
HDTV stations would transmit at the same
time. The hope is to he able to sandwich
HDTV signals into the unused channels
between current NTSC stations, without
causing interference in either direction.

Continued on puy e 74

73 Amateur Radio Today ' February 1996 71

can display, sha rply or nor. This limit
varies with the set. bur is about 250
lines.we call this the horizontal
resolution (If the TV picture .

It happens that the vert ical resolution
of a TV set is al so about 250 lines. Of
the 525 sweep lines on the screen, a bit
under 500 actually appear on the screen
(the others are either above or belo w the
bordcrof the screen. o r else occur while
the beam is return ing from the bottom
hac k to the top). If these 500 or so lines
alternated between one white, the ne xt
black, and so o n, then the maximum wc
cou ld get woul d he about 250 white lines
separated by 250 black lines.

It is possib le to get somewhat better
than 250 lines of horizontal resolution
on a T V screen, but o nly by bypassing
the "Tuner. etc:' portion of the T V set.
Many TV sets permit tha t by having a
composite video input j ack. or even bet
ter, separate connectors for video and
sync signals. Many camcorders. VCRs.
and laser disks offer better than -I MHl
bandpass. and can therefore provide a
sharper image. but only when they arc
connected directly to these special video
input jacks.

Bandwidth thus affects nut just the
sharpness or resolution o f theT V picture,
but a lso the speed at which TV pictures
can be sent. The number of lines could be
increased eit her by increasi ng the band
width or hy s lowi ng down the transmis
sion so that the entire horizontal line
would take longer. For example, the fax
machine achieves much greater hori zon
tal resol ution at a lower bandwidth by
taking more than 1000 times as long to
send one linc of video.

Or consider T V pict ures sent back
from a spacesh ip to Jupiter. Since a wide
bandwidth signal picks up much more
noise. space TV signals are sent a t a very
low bandwidth to minimize thi s noise.
As a result they must be sent very slowly
to main tain any reasonabl y good resol u
tio n. It often takes several minutes to get
one pic ture.

Color TV

When co lor TV first started, there
were vcry fe w color recci vcrs, and very
few stations transmi tting color. So co lor
TV was originall y designed to be

Be sure W .iUhIC,.ihe 10 7J ()"ly $24.97 for
fw el\"(> issues... .i t/H'.i w u $22A 3 0 \ '''' newsuaed
prices... .. har 6 bflrgfli" . Call 800-274-7J7J.

completely compatible to make sure that
customers with black-and-white se ts
could receive the color stations, and vice
versa.

In color T V. everyth ing ha ppens ex
act ly 0 .1% slower: there arc 29.97
frames per second instead o f 30. and the
horizontal freque ncy is 15.73-1 .25 Hz in
stead of 15.750 Hz. So the composite
video signal consists o f 15.73-1.25 Hz
and its harmo nics.

Let's take a look at two specific har
monics: the 227th harmonic (at 227 x

15,734.25 , o r 3,57 1,674.75 I-Iz) and the
228th (a t 228 x 15,734.25 . or 3,587,409
I II.). Neatly sandwiched between those,
at 3.579.545 MHz, safel y out o f the way
so it won 't inte rfere with ei ther har
monic . is an added s ignal called the
color subcarrier. T his is a weak signal.
carried as pari of the co lor co mposite
vidcosignal. whose phase at any instant
tells the color TV set what color to make
the screen at that ins tant. (A modem
black-and-white TV ignores thi s si gnal.
tho ugh early sets used to display a tiny
herringbone pattern o n the screen when
watching a color signal .)

We' ve already mentioned the color
hurst signal. a short burst o f 3.579545
M Hz that sits on the back po rch, j ust af
te r the horizontal sync signal. The co lor
set has an internal 3.579545 MHz oscil
lator; the color burst synchro nizes this
oscillator so it is in phase wit h a master
colo r oscillator in the TV studio . To de
cide on the exact co lor to put on the
screen, the set compares the phase of this
local oscillator with the color subcarri er,

Digita l T V

T he method we've described up until
now is called the NTSC method. named
afte r the National Television System

Committee. which define..d the method

back in the 1950s. It b. purely analog;
that is, no digital computer circuitry is
involved. Keep in m ind that co mputers
were in their infancy. and very. ve ry
expensive at tha t.

In 1990, however, while the f CC was
consider ing establi shing a new TV ser
vice called HDT V, or High Definition
TV. a proposal was made for an entirely
digital system . Several othe r companies
jumped on the band wagon , and thc cur
re nt HDT V system design comes from a
group called the Grand Alliance : AT&T,
General Instrume nt. M IT. Phi lips.
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The Genesys G · 1. from

Gcncsys Produc ts Group.

provide s 3 dB gain o n 1-16
M H z a nd 6 dB o n -146 MHz .

It's -12M

high. and has th ree

ground-plane rad ials a nd an

50 -239 U H F connector. II
ha s a white fi bergla ss top a nd
an aircraft a luminum base. It
comes w ith If-brackets that

will fit up to 2.5" masts. List

price: $99.95. Fur more info r

mation. circle Reader Service

No. 202.

Bolder Technologies has

come up with a new lead
ac id ba tte ry desi gn th at
looks li ke a real w inner for

app lications requiri ng a 101

of current a nd a short re
c harge time. They ' ve

made thei r ce lls much like

a capacitor, using thin lead

foil a nd an electrolyte in
stead o f a dialc~tric mate

rial betwee n the w ind ings.

E ach ce ll is about I " x 3"
a nd provide s about 2 vo lts.

These are go ing to he very
useful fo r po we r tool s.
uninterruptable power sys·
(ems (UPS ), portable

equipment. electric scoot
ers. a nd even c ars. A hal

te ry weighi ng less than
two pou nds c a n start a car

20 lime s o n a s ingle

c harge! Bei ng lead -acid . it
d oesn 't have the me mory

p roble m s o f NiCd batter
res.

O ne other fac tor is that

there is a well established
recyc ling ind ustry for

lead-acid banerics. and

none for the far more tox ic

cad mium or lithium.For

more information. circle
Reader Service No. 2~.

The Genesys c . t,

Manufacturers please
send your products to be
re viewed to Ri chard ,
Call 603-924-0058 for
details.

Daleo Data Protector

Don ' t you ha te i l w hen you

are online with yo ur corn
purer a nd someone pi c ks up

another exte nsio n a nd start s

d ialing . destroy ing your con
nection? Daleo to the rescue
"lith the ir Data Prorectort v . a

$ 17 gadget thai disconnects
other e xtension s when you

a re using the line . It'H stop

any eave sdropping too. if

that 's a prob le m . Disco unts

o n the p urchase o f three o r

more units. Fo r more infer
marion. circle Re ader Service
No. 203 .

Daleo Data Protector

Rooue I> BCVONO
Continued f rom pug e 64

You would not wan t to pick up a
laser head thai was miswired .
External power supplies provid
ing the several thousands o f vol ts

needed for the operation o f a la
ser head provide a ground 10 the
negative portion oflhe power sup

ply. I hav e found th is wire 10 be
somewhal small gauge and pre
fer 10 operate my systems with a
much larger system ground that
tics com mon with the power sup
ply and lase r head. A sturdy cop
per braid like coax shield has been
success ful . The braided shie ld
provides a great deal o f Ilcx ibil
ity and a sturdy conduc tor, what
ever you use make sure your
equipmenl is grounded and that

the protective case ground is just
that: ground. A new laser can be
obtained but there is only "one of
you:' Safety FiN!

Laser Power Supplies

T here art.' seve ra l d iffe rent
types of la ser po wer supplies
available. They range from units
that ca n be operated from 110 AC
10 12 volts DC input. For ou r ap·
plications the 12-v01l DC supplies
arc the most desirable. These sup
p lies make portable o pe ration
possib le without lJC-to-AC in
ve rters and lo ng po wer cords .
Though it is possible to bui ld a
switching power supply using a
sing le toro idal c up c ore

Hiddt:'n Antenna Kit

Just the thi ng for cli fT

d wellers and covcnam-rc
strictcd hams. C heck out
the TapeTen na from

Hamco. wit h 108 feet o f

half-inch wid e cop per foi l

ta pe. connectors. and a n

instruc tion book. The tape

will Mid . to j ust about
anythi ng , indoors or out.

Yo u can eve n pai nt over it

to make it more in visible .

It's $3-1 ppd. Tha t's

c heaper than moving to a

more ham friendly Q T H.

f o r more information.

circle Re ader Service No.
201.

transformer with a t z-votr pri
mary, I found the winding process
qui rc tedious. Thi nk of it with 3D
or so turns at 12 volts. How many
turn s does it require to obtain
something near 1500 vo lts?

I tried constructing a 12-,'0 It
laser power supply using a large
cup core transformer sc rounged
from surp lus PC boards. The l'UP
core was an inch and a half in di
ameter a nd o ne in ch h igh . I
wound the primary with 60 turns.
center lapped . whi ch filled one
layer o f the cup core. I insulated
the cu p core from the primary'
with Teflontv t ap e used fo r
plumbing applic at ion s . I
overwrapped the primary winding
to further insulate the primary and
secondary with the same Teflont
tape using several layers of tape.
l tben started to wind the second
ary wi th s-m-gaugc insulated
wire. I have 10 admit l lost count
of the turns on the seco ndary sev
eral limes as wind ing so me 600
turns proved 10 be harder than I
had thought.

Now the final scenario. After
locating high-vo ltage rect i fi er di
odes (not the I,OOO-voll varie ty
but 10.000 volts) and some cu
paci tors rated at 3,(X)() vons. you
can expect a good de nt in your
pocketbook. Why these high-volt
age components? Well , this is part
of the extra circu itry that needs
to be applied 10 a laser power sup·
ply 10 prov ide something over
1,000 volts at a few mAoWhat is
needed is a circuit added to the
high-voltage path to provide a
10,000 or so peak starting volt 
age when the laser supply is first
tu rned o n. to ioniz e the gas in the
laser head. After the laser is ion 
ized the lower voltage will sus
lain the ignition and operation of
the laser.

The Ignition circuit is nothing
more than a series vo ltage multi
plier that boosts the I kV DC to

about 10 kV for a very short in
tcrval o nly. .....hen the laser h o lT
and just before it Ignites. when
the laser ignites, this circuit self
disconnects electrically. allowing
the low-voltage po.... er supply to
flow through this network. The
circuit does nO! function as a mul
tiplier. but rather like a ser ies pass
eleme nt. The multiplier willunly
function at microamp c urre nt

ConfinU<,'l1 on page 77

72 73 Amateur Raaso Today · February 1996



Ibonsms

2

179

75
193

268
78

R.S.# page
58 Radio Engineers .............•. 49

• RAI Enterprises 39
• A. C. Kontes 45

254 Ross DistributIng 49
167 sesccm, Inc 61

• SGC, Inc 75
• Sirio Antenna CV3

250 Software Systems 37
69 Spectrum Electronics •....... 45

• Ten-Tec ...............•. ............. 11
269 TlQertronics 43

22 Tri-Ex 27
• Uncle Wayne's Bookshelf 48,

..................... 61 .63. 65.88-t
• u r wereer Radio 19

259 versater Communications. 43
104 Vis Study Guides, Inc 39
191 W & W Associates .•........... 73

• Wacom 29

When you buy products
from these advertisers,
.p teeee tell them that you
saw their ads In 73.

R.S.# page
151 KDC Sound 49

• Kenwood USA Corp ......• CV4
• KLM Labs 29

234 Lentini Communications 27
• Undsay's Technical Books 35
• LogSat Software 27
• MCM Electronics 61

86 MFJ Enterprises 1
• Michigan Radio .......•....•.•.• 59

160 Micro Computer Concepts 80
193 Morse Tutor Gold •............. 43
248 Motron Electronics 25

64 Mouser Electronics 37
114 Mr. Nicd ....................•..•...•. 45

• NCG 37
102 ONV Safety Belt 45

• Orlando Hamcanon 61
339 Pauldon 43

• P.C. Electronics 9
• P.C. Electronics 59
• Peet Bros 23

68 Periphex 29
49 Polyphaser .....•.................. 23

257 Quorum Communications ..• 5
153 Radio City 17

•

•

•

•

page
Communication Concepts 49
Computer AidedTechnoIogy. 49
Computer Automation
Technology 37
Comtelco 49

• Cubex 43
CUlling Edge 51

• Digital Communications 9
11 4 E. H. Yost 45

Electronic Distributors 25
Fair Radio Sales 17
GGTE 43

• Gordon West Ra<io School .. 81
• Greater Baltimore

Hamboree 25
Hamorew MagazIne ...•...... 39
Hamsure 45
Hamteorncs, Inc 7
ICOM America, Inc CV2

• Indiana Hamlesl 49
77 Interflex Systems 49
42 tsono n 60
27 John Bell .......•. ............•.. .... 27

• JPS Communications 59
Kawa Productions 39

R.S.#
99

276
268

15

R.S.I page
A& A Engi neering 6 1

351 Absolute Value Systems 43
194 All Electronics

Corporation .....................•. 31
• Alphalab 6 1

11 5 Alternative Solar 23
57 Antennas west . 2

116 Antennas wesr .. 63
380 Antennas w est .. 49
135 Antennas West. 45

5 Antennas West 17
107 Antennas West. 43
89 Antennas West •.•• .•............ 35

340 Antennas West 39
16 Astron Corporation 13
41 Barry Electronics Corp 39
42 SUaJ Company 60

168 Buckmaster Pub lishing 17
56 Buckmaster Publishing 19
7 Buckmaster Publishing 43

164 C & S Sales, Inc 45
• cable X-Perts, Inc. •......•.... 19
• CBC International 17

cnencne Hamfest .....•. ......•. 9
156 Commpute Corporation .... 60

Subscribe to 73 right now...call 800-274-7373 (9-5 Monday-Friday EST).

MA OE IN
THE U.S.A.

SINO FOfII
FAEE <;AYAH'"
_ND PAICE US'

600MAH
750 MAH

lOOO MAH
1200MAH
600MAH
600 MAH
600 MAH

1200 MAH
1500 MAH
600 MAH
600 MAH

NYS residenls add 8 112%
sales tax. Add $4 ,00 lor
postage and handling

YAESU
FNB·2 10.BY @
FNB·4 12v 0
FNB·4A 12v 0

• FN8·10(Sj 7,2v C
FNB·l2(Sj 12v @
FNB-17 7.2V@
FNB-25 7'2v @
FNB-26 7.2v @

-FNB-26(S) 7.2v @
FNB-27 12v e

"FNB-27(S) 12v @
-114" longer lhan FNB-27

FNB-31 4.Sv e 600 MAH
FNB-33(S) 4.Sv 0 1500 MAH
FNB-35{S) 7.2v C 600 MAH

• FNB-35{S)(S) 7.2v 0 1500 MAH
FNB-38 9.6v 0 600 MAH

"' 113" longerlhan FNB-38 case
TIERY EUMINAT R AVAILABLE

iJI ...-- -..... w & W ASSOCIATES
./Il!!l!III 800 South Broadway, Hicksville, NY 11801
...... ' '''':=1::';:;'::'::::=''....11Z:8:Sl ..... WORLD WIDE DISTRIBUTORSHIPS AVAILABLE. PLEASE INOUIRE

~ In U.S.A. and Canada Call Toll F,ee:(BOO) 221 ·0732 ' In NY State Call:(516) 942{)()11 , Fax:(5t6) 942·1944

BATTERIES
~ -=B.=U:..::Y-'D=..:'RECT FROM US, THE MANUFACTURER!

Powerpac+·
6 V for Camcorders & 12 V for 2-way

CIRCLE 191 ON REAOER SERYICE CARo

73 Amateur Radio Today . February 1996 73



There 's what has given me the
impression (If a lunatic fri nge lurk
ingjust outside the cold fusion field.
probably attracted by visions of yet
another source of free energy. Some
of them are bel ievers in the magical
abilities of certain type of coils to
generate an anti-gravity force . O th
crs are fin n believers in .... hat they
call zero-point energy. This ha, to do
with being ahle to tap what they he 
licvc is an enOI1\lOUS nmounr of

Magnet tc Power

Continued on page 76

force holds the ball of energy to
ge ther. It also tends 10 attract any
nearby energy halls, thus providing
what we perceive as gravi ty,

Physicists mess ing ...with atoms
and quarks agree there's spin in
volved with everything. And anti
mailer just has a reverse spin. So
when yo u mix the two you have all
that energy suddenly relea sed.
Whamo!

Doesn't that all make se nse')
Now, ...vhat is this energy stuff that 's
spinning around?

Well. you can sec why I'm having
su much fun with all this . Sure, I'm
probably wrong. History says so, for
every atomic theory in the past has
eventually been proven wrong as our
ability tu ex tend our senses wi th ill
strumcnts has developed. AmI dittu
our cosmological theories , no runner
how fervently held Ask Galilee.

[ tried ou t my theories in Cold Fu
sion ed itorials, since they're real] by
many physicists. I've had some en
thusiusric responses. and no nega
tives . That rea lly surprised me . Well.
1' \\\ reading and learning as much as
[ can. How about you? Arc you
drinking beer and watching ball
gallles or learn ing new things? I
don' , know of anything more fun
than grasping new concepts. Well.
maybe ,kiing like a hat out (If hell
down a mountain, carving those
turn s, Or wo rking the only station in
Iraq and having a chance to more
than swap VS L informa tion.

Speaking 01" Iraq, 1 hope 1"11 be
able to find time In start putting to
gcther SOIllC slide shows on my com
pu ter so you can sec what I saw Oil

my visu to Iraq. I took some fabu
lous pictures and now I've got a J
Peg program 10 sc runch ' em onto a
disk. The nex t step will he the devel 
opment or a way I ca n send my pic
tures and stories over 20m. How
about work ing on that [or me? And
writing it up as you progress?

Okay. we have lillie balls of en
ergy spinning, with the energy going
around the outside of the ball and up
lmo the center vortex and quickly
coming out the rouorn again, As we
know from whirlpools . to rnadoes.
am] plasmas. vortices suck . This

tn my editorials In Cold Fusion
I've suggested a new mode] for lhe
atom, I give fult credu fur the direc
tion my thinking has gone to Cold
Fusion scientific advisor M .
Srinivasan of the Hhabhu Atomic
Laboratories in Bombay, who put
me onto the book Ext ra -Sensory
Perception of Quarks by Stephen
Phillips. And that book drew, in a
large part , on the work of Hexant and
Leudbeutcr. as reported in their
book. ()cntll Ctiemis try, which was
published in IY08 , Almost a hundred
years ago! Using meditation. they
either were able 10 visualize auuus
and their cunstitucms or else they
were two of the luckiest guessers in
history.

The next resource for me was Eric
Lerner 's The Hig Hang Never Hap
pened. PUll ing the data from these
two sources toge ther helped explain
for me how the cuulurnb harrier
could he breached for the cold fu
sion reaction . Then. as I got 10 think
ing more about it, this also explained
inertia , 1" d recently read Peter
Graneau's Newton V.\ , Einstein ,
which confirmed that not even
Einstein was ab le to figure ou t why
we have inert ia

Now, if you figure that electrons
and protons arc made up of smaller
energy bu ndles which are shaped
like fat spinning balls with a tight
vortex in the middle, you ' ll ge t the
idea. Th ese arc balls of energy.
whatever that is, Now, if you sp in a
gyroscope you have to exert an out
side force 10 move it. and then it will
keep on moving until another force
changes its motion. Just like inertia.
Th us. iI's "matter" being made up uf
spinning energy fields which causes
inertia , If yo u have a box full of gy
roscopes- all spinning on different
axes , you' ll ca nce l precession.

1'11010 F: The balloon spooling unit

is required for pmpcl" balloon and
line deploymem {hl/i llg launch (Ken

A WI.\'Oll plluto).

contact the Pa le s t in e Chamber
of Co mme rce at (9{)]) 729 
(j066. 11

" It's matter being made up of spinning energy
fields which cause inertia. "

NEUER SR ? DIE
ContinuedJrom page 4

and blinders of the establishment.
Stock in the Big Bang has been
droppi ng fast on the scientific stock
market.

i s welcome 10 watch f r o m

nearby roads when one docs oc

cur. A lthough most lau nches are

schedu led for early morning

hours o r nighttime, v a ri a bl e s

s uch as weather co ndi tions

make it difficu lt 10 p red ic t ac 

tu al la u n ch t i m e s , A t y p ic a l

lau nch may take two to th re e at

tempts d ue to cond itions at t he

s ite .

One -h our (Ours are available

by ap poi ntment and lau nch

schedules can ulso he re q ue ste d .

II' you a rc passing through east

Te xa s , stop in Pa le s ti ne . A visi t
to the t\S BF is well worth the
effort . The numbe r to call for

tou rs or in fo r m a t ion is (90] )

729-0271. F o r other general in

for ma tio n a bo u t P a le s t i n e .

Although this part has just
been a li mited introduction to
television. it has covered sev
eral important concepts. Aside
from an idea ofhow'Tv works in
general, we have once agai n seen
the impact of bandwidth on the
transmission of information. and
also once again seen the intcrac
tion between bandwidth and
time, Although we haven't pro
vided any defini te proof (that
would require some advanced
math concepts), we still begin
10 see that bandwidth is a nec
essary part or communications,
II' a signal has no bandwidth,
then it cannot transmit a ny

information al all. D

Summary

Pillito E. The payload launch
vehicle is electric and lug, wah Mike
WA5n~7(Ken Are/SOil photo).
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of 10 in the last 30 years, and
the sophistication of the pay
loads has paral leled thai o f elec
tronics advances over Ihc same
period. The equipment in the
control room reflected the high
leve l of technology required for

n igh t control and monitor ing.

D w ight showed the group a

telemet ry support package th at

straps onto a customer pa y lo ad .

The telemetry u nit weig hed a

fe w h u n d r e d p o u n d s and i n 

cluded t he eq uivale nt of a

Pe ntium PC ruggedized for t he

rig ors of hig h-altitude Il ight.

Getting a h uge balloon a nd

massive payload int o the sky is

a complex joh. Winds mUSI be

b elo w a fe w mi le s per hour and

several vehicles are needed at

the launch site. A mini m a l

la u nch requ ires a hel iu m t ruck,

a s poo le r vehicle 10 deploy the
balloon and lines . and "Tiny

Tim.' T in y T im . at the NSBF. is

an elect rically powe red veh icle

thai h o ld s the payload, and can

be m a ne u ve re d u nde r the b al

loon during lau nch so that the

b a ll o o n , parachute. li ne s , and

the mult i-thousand -pound seton
ti fic package take off stra ight

up. Jus t standing next to Tiny

Ti m gives a sense of how large

the pay lo ad s can he. The w hee ls

on the vehicle arc nearly seven

fe el ta ll .

T here were no launches at the

t ime or the tour, hut the publ ic

One inte res ting aspect of
HDTV is that, al though it is
vcry d iffe rent fro m NTSC,
i t has heen purposely de
signed (0 he compatible
with computer appl icat ions.
The idea is that the sa me
HDTV sets could a lso he
co mpu ter moni tors. Si nce
the d ig ital transmission
method used for HDTV can
accommodate digital da ta as
well, there is an unde rlying
hope that televis ion and
computers will merge into
the ulti mate 1001 for the "i n
format ion superhig hway" of
the future.

Communications
Conlinuedjium po.qe 71



SG-2fXX}. Stalllitlnl lllllrillt SSR
~tad. 644mJaltd /will /rtqwfIM,
"""ltOlQ' ala"" alld bart/it UYfKub
- aIrorId ProM/ l/f trollSaitttr.

How About a 2W 40m
Continued.from page 5 1

inside the NorCal 40A to
mount the keyer/counter and
make the great little rig even
better.

If the new builder ends up
bungling the kit. he can send
it back to Wi lderness and get
it fixed for a flat fec of $50
plus $5 shipping, provided it
is repairable. Technical sup
port is available Monday
through Friday from 10 a.m.
10 5 p.m. Pacific time. The kit
currently sells for $129 and is
well worth the money.

I made sure I really look
my time building this kit. J
have learned that it takes a lot
less time to build it right the
first time than it docs to fix it
later, and there is a lot less
tension produced. The
NorCal40A has a small parts
count. which made this kit
very easy to build.

The printed circuit board
was fantastic. The silk
screening was very clearly
marked so there was no doubt
in my mind where eac h part
went o n the board. It was also
a pleasure to solder. The
board seemed to j ust suck up
the solder. You should use a
sharp-pointed soldering iron
of 20 to 45 watts. When you
solder remember to keep the
tip at an angle and heat the
soldering pad on the board
and the wire coming through.
Allow the solder to flo w
freely for a second before re
moving the iron. This will
make for much better solder
ing joints. I found that even
though I was re ally taking my
time, the kit we nt together
very quickly.

Sneaky Toroid Trick

The only possible obstacle
I can see for the new builder
is winding the toro ids. Oak
Hills has gone to providi ng
these pre-wound. I believe
that anyone can easily wi nd
their own toroids and get a

real sense of accomplishment
doing so. There are easy-to
follow directions provided in
the manual. The VFO toroid
requires a large number of
turns. I cheated. I had my
wife wind the VFO coil and
she did a beautiful job.

One thing I really appreci
ated was the quality of the
magnet wire provided. I find
that it is easy to wind the tor
oids if you take your time,
but that in many cases you
can easily mess up when it
comes to removing the insu
lation on the ends that get sol
dered to the board, If you get
100 ro ugh they tcnd to break.
The wire pro vided with this
kit for winding the toroids
has heat-melt insulation.
When you arc done windi ng
you take a lighter and melt
off the insulation at the ends,
then take some sandpaper and
make sure they are clean. You
might want to check for con
tinuity in the sets of wires
wi th an ohmmeter before you
solder them to the boards.

When you fin ish most kits
there are a number of wires
you need to hook up to con
nect various controls and
jacks. Since this kit had all
board- mounted controls and
jac ks, when I was done put
ting all the parts o n the board ,
I was pretty much done build
ing . It didn't take long to
mount the printed circuit
board to the bottom cabi net.

The Old Smoke Test

No matter how many kits I
build, 1 always get nervous
when applying the power. It
can be a bit depressing to
smell smoke. Make sure you
have the polari ty of your
power source correct. The
manual provides a chart for
you to chec k voltages should
you find there is a problem. If
you smell smoke, tum it o m

Tbe manual clearly tells
you to set the trimmer capaci
tors and variable re sistors to

With SGC's newPowerfalk'; you1J intercept
weak HFsignals, increase signal clarity and
eliminate unwanted noise. You'll hear SSB
signals clearer and easier than ever before.
PowerTaIk"combines the advanced receiver
technology ofSGC's exclusive ADS!'" (Adaptive
Digital Signal Processing) and SNS" (Signal
Noise Subtraction). Fast
audioandvisual tuning-
a DSP commandcenter
with ahigh performance
spinner knob and bright
LED indicators. Plus all
the outstanding features of the popular SG-2000:
644 rru and ham frequencies. programmable
memory, large LCD display and 150 watts of
powerout Power'Ialk"is a true HF-SSB Power
Tool. Wehave all the details.
Callusand hear more.

-i ' I

1-800-259-7331
The SGC Building Box 3526 Bellevue. WA 98009 USA

(200) 1460310 Fax: (200) 14&03Sl
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their initial positions. You next
book up a set of headphones that
need to have a stereo bcedpbone
plug. You hook up an antenna
and tum on the rig. I hcanl a h iss
ing in the headphones; well at

least one JX1I1 of the rig appeared
to he waking.

Th align the receiver, you sim
ply adjust IWO otibc trim capaci
tors while listening for a signal.
The udjusrmcm is fairly sharp.
When you get it right it is 00\1
ous because the signal you will
bear "'111 be a lot louder at this
point. You will next need to ad
just the VFO to the correct frc
quency, I have a frequency
counter and used it. but yoc can
00 the alignment with a trans

ceiver, preferably one with a
digital readout. The rig came up
close to frequency and it only
took me a minute to adjust the
frequency to wbcre I wanted it If
you 000", modify the rig you
should he able to aljust il for any
40 kHz of the 40 meter band.

The rest ofthc kit was a breeze
to align.You adjust a trim cepeci
tor for the BFO pitch and set the
AGe control. if you want to use
it. To edjust the transmitter you
oojl1'il one variable resistor for
poweroutput. Make sure youusc
a dummy load or at least have an
antenna booked to the rig when
keying it l use a QRP watuneter
to adjust the power. If you don't
own one you can simply adjust
the control as described in the
manual. A couple more simple
adjustments and you arc done.

Hey! II Reali)' Works!

I hooked up the power, a
small amplified speaker (I
don't like headphones), the an
tenna and a key. I tuned around
and found signals popping OUI

clearly. The receiver seemed to
hear well and was quiet. I
tuned around and heard KF0N
calling CQ. I gave him a call
and he immediately came back
to me. Larry was located in Ce
dar Rapids, lAoI was using less
than 2 watts to a ground
mounted vertical antenna. Af-

ter exchanging signal reports,
names. and QTI-ts, he said
"FB, wow! Your 2 watts doing
a splendid job up here." We
ended up talking for over hal f
an hour. I noticed that the VFO
on my rig was stable. so I
didn' t have 10 mess with the
controls during the QSO. It
turned out that Larry was on a
Heathkit HW9 running 4
watts. I took this as a sign from
above. My favorite QSOs now
are QRP-to-QRP. We spend
our time talking about QRP
and vuncus kits. It is hard to
explain in words how much
fun that first contact was and
how loud my yell was when I
first heard him come back to

me"
After finishing with Larry, I

worked Rich WB2VPH in
Brockport, NY. I next worked
Steve N0 JGUIM near St.
Louis, MO, and then many
more contacts, one after the
other. I was able to hear many
stations and work all the ones I
heard. I got consistently good
reports on how my rig sounded
and how well my signal was
getting OUl. wbo can ask for
more than that?

Increasing the Tuning Range

Modifications that you can
add are listed at the end of the
manual. 1bc one I did was 10

replace the 47 pF NPO capaci
tor in the VFO circuit with a 56
pF NPO. This gave me 60 kHz
of coverage from 7.()(X)...7.060.
which is all I lL'C of the band.
This modification causes the
RIT to have a greater range.
You can simply change the
....alue of this capacitor while
building the kit. Make sure you
lL'OC an NPO capacitor to main
lain the stability of the VFO.
There is plenty of room in the
cabinet to put in a IO-lum pot
which will increase the VFO
range up to 150 kHz to get thc
full CW band coverage.

The bottom line is that this is
one great kit. It was a 101 of fun
to build and it really works.

The receiver is both sensitive
and selective. My rig has a
very stable VFO so that I Slay
on a given frequency The U\
watts seems to be enough for
me to work most everything I
hear. The rig is very small and
can run for quite a while with a
small gel cell . This makes it an
excellent backpacking rig. I
find one of my greatest enjoy
ments in ham radio is talking 10

other hams using battery
power on a little transceiver
that I built myself. m

The Detads

OC Power Requirements: to
10 16 VOC; reve rse-polarity

protection
Receive : 15 rnA
Transmit: 225 rnA at 2.0

watts output
Frequency Coverage: VFO

operating frequency: 2.085
Milz nominal

Covers any 40 to 45 kilL
segment of the 4010 C W

band (7,(}'7. l5 11Hz)
Drift: 100 Hz total from

cold start at 65 degrees F
Transmitter: Output: 0 to 2

W, adjustable
Final ampli fier efficiency:

7(}.80
Load tolerance : Brief

operation into high SWR

Transmit offset:.mJ-8(X}
Hz. adjustable

Transmit-receive delay: 2m
milliseconds

Receiver: Sensitivity: Better
than 0.5 uVfor 10 dB S+N/N

Selectivity: 400 Hz @ -6 d B,

1.5 kllz @ -30 dB
IF: ..t 9 l5 :\fHz.. 4-pole Cohn

crystal filter
RIT Range: +1- 2 kfll at

center of VFO tuning range

Audio output impedance: 8
ohm or higher (head

phones or speaker)
Yoo can join the Northern

Califmria QRP CIub-:'Il"OICaI for
SlG'yearUS.1bis includesa sub
scription to QR/'p. which is pub
lished four times a year. Write to:

Jim Cates WA6GER. 3241
Eastwood Rd.. Sacramento. C A

95821. Yoo Il1JSl be a rrererer ro
purchase their rrojects.

NEUER SRY DIE
Con.tiIlued Jivrn page 74
energy that ex ists in the "ether,"
a.k.a., space. NOl bei ng able 10 grasp
the concepts involved, I've been
awaiting something more substa ntia l
tha n the emotiona l w ritings of the
TOle s eue vers to convince me. thus
irruatmg the hell ou t of them. But
then rve never been swayed b)' the
emotiona l anacks from Tree Believ
ers. whet her they he proselytizing or
defending a religion, the ARRL,
C Wo or some imagi ned potentia l
ecological d isaster.

If these so-called ..x -machines."
which are powered h)' magnets. are
so great . let's see one working . WM
my approach , A reader from Cahfor
nia called to say that he had fol
lowed up every reported worki ng N
machine in the world and had yet to
find one that would .....ork when he
was wa tching.

Thus......ren 1 recently got a press
release aboul a coming demomtra
lion by Yasunori Takahashi of a
working x -mecnme in S witzerland 1
faxed the London source of the re 
lease, as king for more in formation. I
remembe red gett ing a sto ry several
months ago about a Takahashi mag·
netic motor and its use in a scooter;
so thi s seemed worth looking into. A
re turn fu said !he S"i~s demo had
been canceled. Hnun.

A few da ys before Thanksgiving
Sherry said why don ' t we zip over to
London fur the week end ? We'd dune
this several times in the past. fl ying
over on Wcdnesday even ing and
back on Sunday. th us not missing
even a day's work. Several airlines
hav e amazingly low COSt package
tours .. .if you call a round 5600 for
the round tri p, incl uding ground
transporta tion. hotel. and a London
show. low cost. That' s about what il
would cost to slay in a New York ho
tel for mree days. and never mind
the meals. So 1set up a meeting with
lhe London Takaha shi represen tative
for Friday.

"Perpetual motion seems
to be here. ThO. o.
ob\i ously impossible."

We'd gone via TWA in the pa st,
bu t this time we tried British Air,
Nev er again, Oh. the tri p over was
all okay, but they got us to the Royal
National hotel by around 9 a.m.
Thursday and the crummy hote l
wou jdn't gtve us a room until after 2
p.m.:-Jot having been able to get much
sleep in the cramped plane sears, we
were in lousy shape to sight-see lon
don. We wanted 10 sleep!

w e took the underground down
town to sec some tou rist attractions
for which we'd been given free tic k
CIS. When we got 10 the Tower of
London. i t was closed. Ditto the
Banqueting House. We did see a few
minutes of the Queen's Horse
Guards on parade, and then we
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FiI~, 3, Complete drawing of the laser ('(/ r!'~nter tevel /1/oulll,

ible. Sherry saved hl:rs for the cat. I up wllh the demands , H)' Friday I
saoppcd by the office on the wa y got ' em all ans wered.
home to pick up Frida y' s mail. Hoi )' Hy then Ihe second wave had
Jchoscpha t. there wa-" a whole po"l sta rted 10 arri ve . These were the or-
office basket full! dcrs for booklets resulting from my'

On the Sat urday morning before an.•wers 10 the firs t requests . Sub-
the trip I' d been interviewed for scripnons 10 73 a nd sample copies of
three hours b)' Art Hell W60BH . Cold Fusion, Orders for Illy subma-
who has a ni!!hl l)' la ll radio show'. I rine ad \ entures in W W II bool . Lots
was on from " a ,m, until 7, talk ing o f orders for my D Cr/ll ff' \It." book.
alxlUt amateur radio and other If I can gel on a few more lalk
things. shows maybe we could gel amateur

I' d offered tu send a 12-page radio growing again. I~ u t how about
booklet lis tmg oW books Ihat people you'! How aooUi you lean ing on any
are crazy if the)' dnll' t read 10 any" fri,' rHis you have with ta lk shows to
une requesting it. I a ls" offered the ta lk up ou r hobhy. EJlp lain how there
16-page inslruct ion boul lel on tht' is no such thing as a lonely hal1l. Yuu
blood purifier and a 32-page booklel lurn on thai swilt'h anI! lhe w-Ix. le
of edi lorials I" \ e ", ri llen for 73. bUI world i ~ yours. You lum il off and
ha.....n·t had the space III run yel. I yu u' re back alone aga in unlil you
figured I' d Itla) Oe gel a couple need COlll pan~·. Mosl of my fri ends
,kllen reque~t s . dO"'n lhrough lhe years ha\ e """"n

We ll 1 fig ul\--d wrong . 1 be!!an 10 halllS 1 mel on the air. Johnny WiII-
sus pect lha t when Illy fn machine iams W2BFD. !he guy "'00 made
' taned running Ihrough rolls of pa - RTT)' harro--'TI. Sam Harris WllL"KSI
per li" e a Broadway licl er-Iape pa - WI F7.JfW 1BU, 100 ho pioneered
rade within minlJles of lhe end of Ihe 1I\( 1(1fIt- 1U1lCC. Hill Hnisingtllfl W2BAVI
program . Two wrt'ks la ter it was still K ICu.., who hoi!! cin:b around ev-
grinding Ollt res(lllll'es to the pro- eryone else in the hohhy for years,
gram , My llOO-numhcr 111 the office Chur k Martin WAIKI'S/Kll 0 , who
was lit up for a wL'ek, And then the skit'll with me and Wl'\lt on divi ng
mai l s tarted. It wa.s only a dribb le on trips fu r years,
the ""'edne...lay I lefl for England , Kid, lIIay not appreciate the entry
On Friday Ihere we re 2.57 lellers. intn high -I\-"C h ca reers that amateur

I spent the reM of Sunday' after radio pro\'illes. bUI ma ybe Iheir par-
gell ing bacl an ,,"'enng the request<; enls , W hll sec the way Ihe world is
", ith infon nal ioll on amaleur radio, going . lIIay ell('ou rage thelll. l lam
coltl fu sion . lhe hool l i ~ t , editorial radio did il 10 me and I &.m' l regret
packa ges, and blood purifier ci r- Oil\." minul'" o ( it.
CUilS. Amateur radio ha" (HllVi.k.-d me

The Munday llla il wa~ e\'en wit h a lifetime of ad \Cnture and un-
worse. Whew ! It tapered off a liule limiled career Ofl(lllf1unilies . Ham
on Tuesday and ", as down 10 only 60 radio got me Ill ) ' fi rst jllh as a to.:o.: hni-
leiters hy Wednesday. lIelen, at Ihe cian at GE. lC~t i ng the He -PH and
office, worked n at out makmg phuto Ilc -:n .5 command tran. mill ers, hack
copies of the hlluk1cts, Irying to keep Con/lill II'd on page 80
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scncs diodes, creat ing a very
small voltage d rop.

Welitha!.'s il for lhis nn uh. Next
month I plan to cover!he Ia.scr pll\\e'[

su pp lies and othe r components.
73 0 llll:k WB61GP m

HBDUE &0 BEYOND
Cofltlmwd from page 72

levels. Whcn high sustained laser
current (ignit ion) is running, the
mult iplier beco mes bypa.. sed

Sunday we r( t tl metl home to New
Hampshire . The BA meal was ined-

Stonchcn j:tc

On Saturday we skipped the free
$1 8 English hreak fa' i and went nn a
tour to Stone he nge. Sherry 's been
wanting 10 we Ihe place. It wa, an
all-I-I-day hu.. lri p, which induueu
SlUpS at Bath ami Sa lishury_Our tour
guide ta il ed almosl incessalllly O\'er
the bu,,' s PA sy~lem, }!i\ ing u" in a
"tridenl Juh a Child' s \oice details of
unmemorable significance on places
we were pa..sin~ a.s "' e drow clear
across Ihe cnunt f)·. We !.aW the
rocks . :-l'o. I d idn'l }!el any feelings,
o ther Ihall SI"ne Ie!! cramps and a
lired bonlllll from silling for houn;
on the bus. Dnn' tmiss Stonehenge if
yo u go to England .

In Salishury we vi-" itt'd a chun:h
where they h;1\'e alluriginal copy (is that
self n ,ntradis1 ing'!J of the Mapla Cart;1.
'Ihe ~lagna ('.-ana lI)LlIn cm 'd al J
p.m....we gtll there al 5. Fu1unald y
tht.-re was a s)lIlphuny un:h,'SIJa there
pr.K1icing. so 1gtll lO show' off Ill) ' mtr<ic
recogniliofl skiUs by ioJentifying Rid w d
Strauss's 1hd ural \bkIarung" f...- the
orner manhc.Ts uC!he lOUr group. Dun'1
1llCl'o.." wlth ftlt." '" ht.'Il it CCDtCS kJ clas."ical
music, okay?

T h l' Fan Gl'ls Hit

Walkman. 111 i ~ is not a hoaxer, Fur
ther. in additjon 10 inven ting the su
per-powered mag-nels used in his
motor. he' s also invented a capacitor
dielectric tha t i\ unbelieva ble. We n ,
it wou ld he Clf;<' 1'1 1 have a copy of
the pa tent.

The ma gnet came from
Takahashi'c work in developing high
dens ity magnetic materia l for video
tapes. It's made of needle-shaped
micro-magnets of yttrium. iron,
maugnncsc. X, which arc g las s
bond ed. II ha, a coe rci ve forc e 1)1'

about 15 times that of alnico .
In reading the ca paci tor patents I

found that Tal ahashi has developed
capacitors wh ich are 11201h by
1/1Oth of an irll: h anti have 250 ~F

ca pacity! Thai wons out to about
one Farad for an inch-square capeci 
lor! \\110 needs batteries when we
have such small SiLed capacitance
available?

1hope one of these days 10 he able
to ge l together with Takahashi and a
good interpre ter, so I can learn mol\'
about his dieh'lric, hi, magnet s. and his
motor-generator. I' ve seen it I believe ir.
But 1 sun: lklll '! understand how it is
possible.

Late news: The rHagflL1. molor has
been issued a l:S pall'llt (#5.4.l,65 \ K). In
~ accepted patcm d ain-r> the i~t

IX'wCf 10 nul ee IllUluf was 19.55 watts
and !he outflUl o( the gt.'IlI:rJ.t...- was 61.1 6
",altS. Tbar's 3 UI% uutput over m 
put. So. Ihough the system is obvi
o usly unposvible. it llOl o nly works,
bUI iI' s been patented. And I've rid
den an e jecmc scooter powered b)'
lite magnet motor-generator.

into Ihe 11I0 t" r. These are no ordina ry
magnels. I hrou ght a few home 10 as
lOulld people with Iheir po..wcr, I It:t
on.. gel within a foot o f my undcr·
gn .und ticlel anti it era'>CtI the mag·
nel ic stripe Ml lhe lickel w\luldn't
wort an)' tntKe_

T he Had,~round

.\I r. Talahashi has some IIll l' fl."S
si\'e crt'tient ials. lie worlt'd for Sony
for Se\'eral yea r!> and was it1\'o lwd
with the d<." \'C loplll en t (If Iheir
Trinitwn, the Betama.\ , and the

walked a couple of miles bark to me
hotel. checking on what shows were
running as we passed the theate rs .
"U~ o f the sho ws looked very go,1d
so we Im sed a me ntal w in, whif;h
ca rne up tai ls, and traded in our
coupons for tickets 10 " f unny
Money," When we gOl back 10.1 the
hotel we sat. And sal. Attwo we gOI
our room and c ras hed. leaving a call
so we wouldn't miss the play.

The pla y was surprisingly terri ble.
I' ve seen far bet ter on some silly
Briti sh shows on PBS Hut il wasn't
much worse than the show we
caught when we stop ped by London
on ou r way 10 Paris and Mona r o for
the March cold fusion conference. It
was a comedy. I almos t lau ghed a
couple of li r~s .

"TOe ne \1 morning we went dow n
10 the hotel' s 18 English hreaLfast
which was included free wit h Ihe
lour. Major hummer. The oatmeal
was cold . The poached egg ~ like
rocks. The toast co ld. The hanger!>
yuuck. The stcwed prunes hadn' l
been stewed . 111e OJ had a slight or
ange flavor.

We' ve done this London Thanks
giv ing tour thing ma ny times. lind

TWA has always put us in top-notch
hotels with superb food. Th an ks HA
for finding this hel lhole fur us , Ev
erything a bout the hotel was cheap
and shoddy.

All er we recovered from lhe
breakfast we took the unde rground
10 the suburbs and were met at lhe
sunon b)' Takeo Sewai. who drove
us 10 his home. There I wa~ intro
duced to the Takahashi scoole r, II
had a small bancry, used 10 get il
stane,1. Once running, the electric
nlUtur-getll'rat ur takes on-r an,1 rUllS
the , cooler, a, we ll as rech arging the
banef)'. Yep. the motor rlln, a gen·
erator whkh then cu lllplt:tcly igtltlres
the laws of ph ysics by ge nerating
enough curre nt 10 n m Ihe ~ctluler

and recharge lhe ba ltery. PerpclUal
motion r.een\' 10 be here .

This is, oh\'io usly, impo.",sihl e,
And the bet thai lhe scooter could
U TT)' I\1o'O hca\')' Int.'n uphill 011a \'Cr)
!:>risl speed meant lhal some c1e\ t:f
ma!!ic was k ing used. I put 00 a hel
met, diml>ed on, and zoollled a\lo' a)',
dlldging oncoming tra ffic, as 1 sped
arouml the London streets . U..y, Ihis
thing , ure has a lot of pickup. It
seellls til have more PtJ"" er than my
Yamaha SL'l!o!er, which is no slouch.

The Sl'H l' t is in the ma gllcls bui lt



Your Tech Answer Man

RSK KRBOD M'umber 78 on your Feedback card

Nothi ng in any TV se t works

as hard as the horizontal o utpu t
transistor, so not h ing blows out as

o ften , either. T his is a special.
high- vol tage , h ig h-c urre nt t ra n

sistor whic h gene rates no t o nly
the ho rizontal scanning signal, but

a lso the hig h- vo ltage su pply for

the a node ufthc C RT. In some sets

it generates ma ny of the lo we r
voltages as well. Yo u 'll fi nd the

part damped or screwed to a big

heat sink which is nea rly always

right ne xt to the Il yback. W hat' s
a Hybac k? That's just an old TV

service shop na me for the h igh

voltage tran sfo rme r. It ' s easy to

locate because its output lead is

the thic k one that goes to the side
o f the picture tube. Fo llo w that
lead back and you' ll fin d the

Ilyhac k a nd the horizontal o utput.

Because thc v'rc muni-Ia vcrcd in-• •

side, ho rizonta l ou tputs have a

great deal of voltage drop and

usually won't test properl y o n an

ohm mete r o r a garden -variety
transisto r te ster, so don't bother

10 try. W he n I get a dead monitor,
C ollfilllle 011 p age 85

Pop Goes the Output

insides o r T V se ts arc extremely
dan ge ro us ! A typical color CRT

requires about 30,O(X) volts at its

an ode (yes, you read that rightl ),
a nd o ther voltages ranging into

the thousands a t other te rminals .

T he re's p lenty o f c urrent, too. so
you can he killed if you 're not

carefu l. Also, the p icture tube it 

selfis frag ile enough that you can
break it with a dropped tool, and

its high internal vacuum can make

it implode like a bo mb, causing
just as m uc h personal inj ury as an

explosive device . Be careful: Al

ways shut the powe r off and pull
the AC plug before di scon necting

or re placi ng an y thing, an d try to

avoid disconnecting the anode
lead from the pic ture tu be. If you

absolutel y must do that , re rne rn

he r that the tuhe is basicall y a big

capacitor which can store enough
hig h voltage to fin ish yo u off.

D ischarge it by connecting a dip

lead to the set's chassis and then

con nec ti ng the other e nd to a
sc rew d r ive r wit h an ins ula ted
hand le. Now, touch the lip of the

screwdriver to the inside of the
d im ple where the anode clip was,

and ho ld it there for about 10
seconds.

ligh t won 't even come on. Ofte n ,

thc se ll er wi ll te ll yo u thai he
doesn ' t kno w if it works. or that

it worked the last t im e he tri ed it.
h ut it' s been a whi le. Take that as

ha m fest code for " it's dead !" Sur

p ris ingly, the re seem to be lots

a nd lo ts o f dead monitors o u t

there! So.Iers take a look at what
you can e xpect to fi nd, and how

best to go about f ix ing tho se

c heap. dead monitors.

Just a TV

Before we do. though. I m ust
warn you about something: T he

But First

Reall y. a co m pute r monitor is
nothing mure than a T V se t. T here

a re a fe w d ifferences. howe ver.
Firs t, the re 's no tuner. Second , all

that NT SC color decoding cir

cu itry is go ne- modern comput

e rs se nd thei r red , blue a nd g reen

signals o n se para te wires. T h ird,

there usually is no sound circu itry.
So what' s le ft?

Just the nas ty stuff'! A typical

computer monito r consists of a
power supply, hori zonta l a nd ver
tical scanni ng ci rcu its, a h ig h

voltage supply for the C RT. video
o utput a m plifiers (one for each o f

the th ree colors) a nd, of cou rse,

the C RT asse mbly itself, wi th the

yoke and convergence magne ts .

G e ne ra ll y , the converge nce,

which is what keeps the th ree col

o rs aligned with each o ther onthe
scree n, is static. T hat is, it is ac

com plished by nothing more than

a group of magne ts around the
neck of the tu be . If it' s a really
b ig mon itor, say 17 inches o r

more in screen size, it could ha ve

dyna mic converge nce , which is

done with a bunch of ci rcu its that

gene rate so me e xtra c urre nts
whic h a re used to adj us t the con

ve rgence as the heam s wee ps

across the screen.

Most television proble ms occur
in the power supply. scann ing an d

high voltage sections, so the lac k
o f all those othe r circui ts doesn' t

hel p us m uch he re . Most o f the

dead mo nitors I' ve houg ht have

had either blown po wer supplies,
blown hori zonta l o utput trans is

tors, o r bot h . A ss u ming you r
monitor exhib its no signs of life

a t all. it's best to start w ith the

hori zonta l issue .

Pick One

If you want to pay $100 to $150,

you can get a monitor that works fmc.

Even in that price runge. though, take

a goodlook at the picture before you
buy; some ofthose sets have been on

for thousands ofhours and have weak

CRTs. and others have crummy dol

pitches. whar you sec is what you will
have to live with, sochoosc carefully,

remembering that yllU am h ave a new

monitor with a .28-mm Ikll pitch for
a bout $225 to $250 if you're a care

ful shoppcrIngcncml.avoid otd 100k·
ing. ditty, beaten-up unit s. as you
wou ld with anything else. If it looks
like it's spent its li fe in a ditty ware

house, it probably has. and you would

best avo id it.

SVGA. If you ha ve a n old XT, it
may need CGA. Take a look atthe

video connector. If it's a n ine- pin ,

it's pro babl y CGA, al though it
could be He rc ule s . If it's a high

de nsity 15-p in , chances a re it ' s
VGA/SVGA. Naturally, be sure

the plug on the monitor you're

looking at matches the o ne o n

your computer!
If you' re a Mac use r. you have

several o ptions. a lthough Macs
are made fo r use wi th Applc

mo nitors. wh ich have a d iffe re nt
scan rate from the IBM standard,

many mult isy nc monitors will

work , as lo ng as you proc ure or

make the req uired plug adapter.
Even be tter, many newer M acs

can use regu lar, non-mu lti sync

VGA a nd S VGA mo nito rs ! All it
takes is a plug adapter cable wired

w ith a speci fic connec tio n tha t

te lls the Mac it's connected to a
VGA moni tor. From m y e xpe ri

ence, even man y A pple dealers

do n ' t kno w that. Not all Macs can

do it. tho ugh, so check the manual

for yours befo re investing in a

VGA monitor. (f it w il l work, yo u
can saw q uite a b it o f money, be

cause VGA mon itors cost a great
dea l less and are m uc h more eas

ily found on the surplus market.

Alphabet Soup

VOA'! CGA? EGA? SVGA?

RG 8 '! He rcule s'! Multisync? Un

like with rcgularT'v sets, the re arc
lots of di fferent signa l standards

for computer monitors, and the R .I,P,?
one you huy m ust match your
computer's signal or you're o ut or How dead is dead'? If you want
luck. What do youneed? Most PC a monito r for S 10, don ' t e xpect it

clones today use VGA lind/or to work at a ll. Probably. the power

78 73 Amateur RadiO Today· February 1996

If you've been to any ham tcsts in

the last live years. you und oubtedly

bavc noticed that lhcy tend to he fi lled
with more computer gear than radio

equipment! I suspect most hams arc
compurcmiks, and the two do go to

gcthcr nnhcr wclLAlthough I~'C lots
or PC clones and eve n a few Macs,

the one thing I see more otthanany

thing else is monitors. There arc all
kinds of monitors at bargain prices,

including monochrome, CGA. VGA

and SVGA. Some have coarse dot

pitches. which may he the reaso n the

seller is getting rid of them. Others
ma y have nice . .28-mmdots~making

them excellent choices for «day's
high -resolu tion computer displays.
How can you discern the dot pitch? It
lakes a lillie practice to get good at

judging them, hut there are two ways

to tell: First. look at the monitor's

model number. Usually. the lust num

bcrs in it give the dot pitch. So.an SV

291\ has a .29-mm d ll pitch. which is
pretty good. A VL-4539, tho ugh.

would have a.31J-mm dill pitch . which

is pretty ugly Inhere's nothing obv i
ous from the model number, take a
good loo\.; at the screen. With a work

ing monitor, it should be quite clear

whether U1C image is malic offi nedills
or not. If the set is dead, though, you

can still gel an idea by shining some

lightIIII the S(,"CCn ard 10tJking. closely.

If you SL'C an obvious, square. bk'cky
pattern. chances are the unit has ,U1

unaceeptahle dol pitch If, ihough. you
sec tiny dots, und especially if t hey' re
not C<l'iy to make out, you 've proh

ably got agood, fi ne pitch and will be
happy with the monitor .'Ihat is, if you

C<Ul fix it!

Monitors

Michael J . Geier KB1 UM
clo 73 Magazine
70 Route 202 North
Peterborough NH 03458



HOMING IN
Radio Direction Finding

I•

•

Cottle. Itgoes with mewhenever Italk for," he says. "Ken Bauer seemed 10
to a ham club about 'f-hunting. Usu- be a gO(-.I choice to design a higher-
allysorrcbody hidesit nearbyand ev- power T for us and he agreed to
eryone gets a chance to uy on-foot do it."
foxhunting wuh their handie-talkies By the time solder fumes cleared
and the "body shiekl"tedutique. in the Agrclo lab. two models were

Tfusuny'rfesbeen oeeonterros ready to sell. Both arc crystal-con-
pop..tIar··lIomingln"projocls todate. trolIcd with true F\.1 modulation of
One ham who was especially im- the osciltaor stage. Each includesan
pressed by it is Joe Agrcto N2OCX:::. electret condenser microphone and
lie is the O""Tll'I" of Agrclo Engineer- high gain audio empttncrTbere is a
ing. a company that specializes in high-level (I to 2 volts peak-to-peak)
electronic dcsignaod rnanuracruring. audio input also. to mate with your
"Mainly we do custom designs in- favonte "foxbox" lone generator.
volving our digital voice recorder At 1_1 12" x 9/ 16-, the model
boards fer- cberus around the wodd," VlC..I(Xl is only !Jightly larger than
ttetold ~. "Ourefverusedpeoducts the 1993 "Homing In" project With
extend from my personal interest in a&-VOC supply. the unit I tested ?-It
amaeur mdioarxI a fascinatkm with out 190milliwans whiledrawing I-ID
RDF." milli:unps. Foo.r AA cetts wi ll power

Joe decided that a micro-T would it f(lf20transmitting. hl ll..lr-i.At theend
be a good product to start his line of of that time. the b atcrics will have
RDF gear. lie realized thai 25 milli- sagged down to about half voltage,
watts is fine for sbct range or high giving only 80 rruttiwarrs output.
elevations, oot rnosI. T-hunt scenarios AU ham..~ seem to have inherited
demand mcre. "We buill a few of the the "TTOl:rmo--cr" gt."TIC,so u ....asnau-
tiny Ts arxI had lots of fun. but they ral for :-;200c and KB6lTS to

lacked the power we were looking Continued on page 8 4
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Photo H. The Cebex Yellowjackrt jour-element 2 metf'r cubical quad

received a thorough test Oil m )" T-h.lln ting van.

Today's Surface Mount Technol
ogy (S\fI) has made it possible to
shrink a fox transmitter to the size of
a pack of gum The N6~U mailbox
trick could now be done wnh the en
tire transminer insde ue post. Ilunt
ers opening the mailbox coo- would
see nolhing .. all!

"[leming In" for \tay 1993 fee
n eed constm ..lion plans for thesmall
est2 meter Ro-I uansmut cr board r ve
seen. designed by Ken Bauer
KB6TTS. Small enough for two to
lit side-by-side on 'U1 Elvis stamp, it
putsout about 25 milliwerts ....ith a 9·
\OIt SUfl'Iy. Ikeepthisuansmincr;plus
a tiny C\V IDunit(reviewed in"Ik-.n
ing In" forAugw.t 1lJ93, and a 9-\ 'olt
uansisrce radio battery. in a small pill

that the name on the box was "T.
Hunter" and the transmitter was in
side! Hider Rich Krier N6f\..U had put
a handie-ta1kie. OOltcry pack, and!me

boxintoa~ rural mailbox. then
painted and placed it to look like all
theothers. He ted drilled ahole from
lhcboxinterior into the4- x4- ....coccn
mounting post and lowered the an
tenna into it. The whip was perfectly
concealed. yet it put out a good
signal.

Since then l h ave enjoyed the fun
of hiding tiny transmitters in
unexpected places and watching
'f-hunters uy to find them This kind
of T.o.unt is pop.ll.1r all over, as evi
denced by a recent Internet posing
by Bruce Paerson VK3TN. II told
of a November 1995 hunt near
Melbourne.Australia thai was puton
by VK3VR, VIGMZiUldVK31Vn ,
the current Ausranan champions.

VK3TJ:"J wrote, "Any observers
waldting the conclusion of the next
event would have seen a number of
In.tnds ma ny rummaging around in
shredded ",,'ODd surrounding achmb
ing frarrejn a playgrramd, 'Ibcse ....ith
keen eyes would OO"e noticed thai a
nearby wooden log had a hairline
crack around ii, as it had been hol
lowed our to fit a small transminer in
side. Four teams had managed to
recognize this and then check in. be
fore the cry of 'It's in the log!' from
one jubilant hound shattered the
silence."

Move Over, 007

"Yoonever know ....here you'Uend
upand you neverknow ....M )'00 ....ill
find." That's my standard answer
when someone asks ....hy I still enjoy
hKkJen transmitter hunting after d0
ing it regularly for a1moM 20 years.
Ttcoutcorreoraradtodirccnon lind
ing (RDF) contest (usually called aT
hunt cr foxhunt]issekkun predictable.
Hiders have an endless variety of
places 10 JUI radio foxes. and they're
always comingup ....ith new ways to
d isguise them

You may haw to drive several
dozen miles in the right dira :tirn 10
gcuothehiddenT site. hut thatdoesn't
mean it will be in plain sight when
you arrive. Sometimes the greatest
challenge comes when your car
reaches the end of the mad and you
have to finish on rexll. Y("U need good
RDF gear for this pan of the hunt
(sometimes called the "sniff' ).
because )lJUJ' eyes C3Jl be deceived

On one of my first transmitter
bunts. the signal led me to a sreet of
new homes in Phillips Ranch, Cali

fomia Each had a very large front yard
with a rural mailbox at the curb.1hc
hider and his distinctive jeep were
nowterc to be seenand no radio gear
or antennas were vi sible. Several T
hunters were wandering around.
fiOOing nolhing OUI of !he ordinary.

RDFers who performed careful
d ose-in triangulation while rolling
tbeircarsslowlydown thestreet soon
discovered that the signal was very
strong in the vicini ty of one mailbox.
Upon closer inspection. they realized

Joe Moall P.E. KClOV
PO Box 2508
Fullerton CA 92633

New T-Hunting Goodies

Photo A. nil' Agreio Engineering

IlPVFC micro-transmitter is f ac

tory-limed iruo a 5O-oIUli load I\ 'irh
tIJe trimmer capociton 011 this side

of tile boom 011 lhe a ner side tur
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Here's the rules for speakers. If
Between the ultra-bad band con- they're coming in from any distance

ditions of the lasl couple years , you should offer to pay their trans-
main ly the result of our not spending portation COSIS. Get three or four
more for sunspots , and the connnu- club members togethcr for a dinner
ing drop in the number of active before the meeting. If your speaker
hams, I' m see ing more and more an- has to fly in, meet him at the airport.
guished articles in club newsletters, Drive him to the hotel where you've
hand-wrin ging over the club's dis ln- reserved a room for him.
regration. There are the usual COIll- Whether the speaker is local or
plaints of no volunteers to help, imported. make sure that he is the
fewer members coming to meetings, big deal at the meeting. I've given
and so on. talks to scores of clubs and more

My message is simple: Stop your than r like to remember had endless
" itching and breathe some life into business meetings before it was time
your club. One fact of life is that very for me to talk. By then most of the
few club members ever have or will mem bers were just about asleep.
volunteer to do anything.. .unless you Thanks, fellas.
gel thcm excited and involved. Most If you' re going to have elections ,
clubs are kcprtogetber by one to three for heaven's sakes don' t have a
spark plugs. It really only takes one to speaker thai night too. That's hap-
make a big difference. pcned to me at least a couple dozen
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in 1942. Ham radio got me into the
Navy as a Radio Tech. and then as an
Elecmmics Technician. And that got me
plenty of adventure on a submarine dur
ing five war patrols. After college it got
me myfirst job with radiostation WEES
in North Carolina. Fellow RlTYcrs got
me jobs later as the Secretary ofthc Mu
sic Research Foundation(where my clas
sica l music background helped), and
working 011 a color organ G uggenheim
Gram project for the Guggenheim Mu
seum un Fifth Avenue.

It got me my first job in publishing
as the editor of CQ. Must old-time
hams have similar stories 10 tell.

So let' s get out there and talk up
our hobby and get the kids to think
in terms of gemng a ham ticke t in
stead of the dead end o f CH.

If you can' , hand le a talk show in
terview, at least see i f yuu can get me
connected. I call talk for hours . And
hours. Did r tell you about the time r
talked two hams into going on an Afri
can hunting safari with me? Robbie
5Z4ERR talked me into it on 20m.
Wow. what an adventure that was!

If you've had some exciting ham ad
ver sures, why not grab your word pro
cessor and write'! If I don' t have enough
room in 73 for all the stories 1 might
make 'em into a hook we can send to
prospective h.'UIIS to get their juices
gomg.

"When you' re running
a ham club you are in
show business."

How about the time I got 73 hams
to go with me on a tour of Europe,
with hamfcsrs in London, Paris.
Geneva, Rome and Berlin"! Boy, did
we have fun! We still talk abou t it
when, at hamfesrs, I meet the hams
who were on the trip with me.

And if you can' t get on a talk
show, at least gel around to your 10 ·
cal schools and talk to the fifth- and
sixth-graders and get them excited.

Ham Club Woes

Let me ask a direct question. How
exciting are your club meetings?
I' ve been to far too man y clubs
where the meetings are deadly bores .
Where the president doesn' t know
any better than to allow business dis
cussions to waste meeting time . If
someone in the dub has an unstop
pable need to have business meet
ings. at least have them handled by a
small "executive com mittee" and
keep club business out of the reg ular
club meetings. All you need is a
short report from the executive
comminee on their actions.

I reme mber when the Nashua
(NH) c luh spent an entire Friday
evening discussing what color to
paint the club building. That one
bomb discouraged at leas t 10% of
the members from coming again. It
wasn't long before the club had no
further need for their buildi ng and
had to give it back to the city.

When you're running a ham cluh
you are in show business. Meeti ngs
ha ve to be fun or YOU'll lose your au
dience. Every meeting has 10 pro
vide enough benefits to every mem
ber to get them to come hack again.
Otherwise you' re up aga inst Strange
Luck, the X-File s or a movie. You
hav e stiff competition, so you 'd
better put on a good show.

Benefits?

When's the last time you had a
club member put on a slow-scan
show and tell? Sate llite conununica
tions? Packe!'! RTTY? Have you
been giving your DXers an opportu
nity to show off their latest hot QSL
cards? Certificate hunters their tro
phies? Have you invited a nearby
ham dealer to tell you abou t some of
the crazy things he's run into doing
business with hams? Are there any
ham man ufactu rers within driving
distance?

You need interesting speakers . If
you can 't get them directly, maybe
you can get them to do a video
talk-to show to the club.

Speake rs?

times. Along ab-out 10 p.m. I'm
given the floor. By then I need a
cherry bomb to wake ' em up.

The speaker comes before the
coffee and doughnuts, too. Coffee is
supposed to be a stimulant, but in
my experience the only thing it
stimulates at meetings is sleep.

If you find any outstanding
speakers pleas e drop me a note so I
can pass the word along for outer
clubs. Alas, we don't have nearly
enough good showmen among our
manu fact urers .

How About Me?

Probably not.
When 1 signed on as the edi tor of

CQ, back in 1955, I was asked to
speak at some hamfests. whooee,
did I have stage fright ! When I got
up to talk, my mind would go blank.
A few hundred talks later I reall y en
joy giving talks and I almost never
plan ahead. l j usr wing it. and gencr
ally keep everyone laughing. Well,
look at all the really stupid things
that we hams take seriously. Like the
Honor Roll , the "need" to work a
new DX station, the pompous fool 
ishness Glenn Baxter airs et1\lIessly,
the garbage on 14,313, repeater jam
ming, the importance of the CW test
to weed out the CBers , and so on.

The bes t ham raconteur by a wide
margin is Jean Shepherd K20 RSf4,

"Our eating and drug
habits are generating a
wonderful 81 tr illiou
business."

if you can coax him away from
Florida . Try dangling $1,000 and
trip ex penses and see if that' ll break
him loose . He 's wurth every penny.
All you have to do is get around 300
hams to pony up $10 each and then
promote the heck out of the event.

These days I don't have much time
avaiIahJe to erklress hamfesls or clubs. If
I did have the time I'd like 10 get 00 the
air more, and ma ybe visit a few more
countries. There's sti ll a hunch I haven't
visited yet. But I' ve thjnncd down the 73
staffand am doing a klt more of the edit
ing myself which really eats up the time.
Well, I wasn't happy with the way the
magazine was going, so I dt:lidcd to
clean house a bit and nul things myself
for a while. I hope you' ll hegin to sec
some improvements. All this while the
cold fusion field is really heating up. I' ve
even had to turndown a speaking request
in Russia. But just keeping up with the
profusion of papers being generated in
tht: cold fusion field is a serious
time user.

Anyway. let me know what speak
ers you 've had at your clubs that you
recommend so I can pass on the word.

Tech Sessions

How about providing a half hour
or so of theory before the regular

mee ting? There are few club mem
bers, youn g or old, who wouldn' t
benefi t from this . Heck, you might
e ven set up some code pract ice
sess ions before the regula r
meeting . . .one at 13 per and the other
at 20 per. Teach 'em using my sys
tem. You can even talk to the group
while they arc copying, thus making
sure they arc copy ing automaticall y,
and not trying to translate the dots
and dash es.

Your Mercedes

It" you've followe d 01' Uncle
Wayne' s advice and started your
own business, one of these days
you' ll be thinki ng of buying a
Mercedes, Jaguar or Porschc. The
Mercedes is a good investment be
cause it 's so well designed and buil t.
The darned things often last for half
a million miles, if you treat ' em
right.

That means not using old crank
case oil for the e ngine. or tap wate r
to refill the battery. It means not put
ting iron filings or sugar in the gas
tank. II means cleaning and polish
ing it now and then. If you've ever
seen a concours d' elegance COIIICSt,
you've seen 20- and Stl-year-okl cars
that look showroom-new.

Why should I make such ridicu
lous sugge stion s? You'd never trea t
a $50,000 or so car that way, right?
So why would you care more about
your car than your body, which is in
finitel y more complex and valuable
to yo u? If you make enough money
you can alway s replace even the
most expensive o f cars. But you get
only one chance wit h your body. If
you screw it up, there's no replace
ment, no matte r how mu ch money
you make. Think about it. If you care
to look at the instruction hook fur
your body you will find big bold
warnings against fueling it with Big
Macs, fries and Coke . Worse, you
not only are putting metal fi lings in
your fuel system. you' re encourag
ing your children and grandchildren
to prematurely destroy their bodies
too.

If you think I'm exaggerating,
j ust take the time \(I go to a hamfest
and take a good look around ! These
guys are busy reducing the expected
life of their bodies from a vigorous
100 years 10 a sickly 50 or 60.

No, don 't turn to your doctor for
the instruction book. Up until a few
r ears ago most doc tors smoked,
showing how little attention they 've
paid to the maintenance of their own
bodies. Cigarettes were called "cot;
fin nails" back in WWI, so there' s
never been any real sec ret about
their destroying the body.

How many people in Their 60s or
70s do you know who arc in robust
health? Well, the bright side of a ll
this is thai we're keeping the doctors
and hospitals busy. Our cating and
drug habits have generated a wen
de rful $1 trillion business and some

Continued on p age 82
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l GORDON EST!
! Ham/Commercial Code Course 1

! 5 WPM THROUGH 16 WPM l
•6 LONG-PLAY HIGH-FIDELITY CODE CASSETTES I
•

~Prepare for amateur radio General 13 wpm code test. !
~Pass Commercial 16 wpm code groups tests. !
~Earn both licenses with one code course from "Gordo."

•

This Gordon West
Commerclal/General radio
code course actually OVER
QUALIFIES you for passing
the amateur General class
code test. This course is a
speed-bu ilder featuring
"fast-code" character rates
for everyone knowing the
basic code alphabet.

Pass amateur telegraph
Element 1Il 13 wpm plain
language text. and prepare
to pass Commercial 16 wpm
code groups. Only
prerequisite: basic
knowledge of Morse Code at
5 wpm.

$299 5
PLUS $4 P&H
Checks only to:

Radio School, Inc. In
California

All tnstrucUons spoken on tape on how to prepare for both
commercial and amateur radio General and Commercial
telegraphy exams. Many ham radio QSO-type tests and many
commercial code groups (CG) exams. ALL with narrated answers .

I
•
I
•
I
•

AVAILABLE DIRECT FROM

GORDON WEST RADIO SCHOOL
2414 College Drive. Costa Mesa. CA 92626

L._._. ._ . . . . ._._ ._._. ._._._.~
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"" Fluoridation is doing
everyone exposed to it
serious harm."

great recent hospilal T V programs.
We start righ t off by fced ing our

kids form ula. thus panially crip
pli ng thei r immune systems for
life. Then we zap Ihem wilh so·
called iuununizarion shots, which
furlher pl'rmanelltly screw up
their sys l~'m, . w e rill their
teeth wuh the deadly poison mer
cur)'. which then slowly leaches
into their sy'stellls. And we lal e
them to McDo nalds and teach mem
to cat crap. We bu y them sugar-

couch-potato away your life, that' s
your choice.

Now, about wate r. My thanks to
Emory Schley f'4 f' CU. who
dropped me a pos leard suggesting I
call Acres USA and get a copy of
TIlt' C/IOIft' Is Clear. h)' Dr. Alien
Banik . II ' s a 401' $2 .50 hook a nd
worth a mill ion bucks. Or what
e ver you feci your health is wort h.
Maybe 2..: is closer, judging front
the conslipated I J-month pregnant
potbelhcs I see walking around al
hamfesh . Wha t a te rri ble thing to
do to a perfect ly good body! Heck,
even when I wus fat I ne ver did
film 10 myself.

Anyway. invecti ve and insults
avide. I gOI the book and loved it.
I' d a lready read an e xcetter u hook
on how the fluorides added 10 1II(l~1

public driu king water arc causing
serious Hlnesvcs. And I' sc seen
references 10 the damage that the
chlorine in o ur ware- is do ing to
us. Rut I thougfu thar. heck. since I
live on a farm with my' ow n well, I
was sa fe. O nce I read the had news
in this hook [ aig hcd and started
hu)-i ng dis ritlcd water lU drink.

You'll read about Dr. Bragg.
who at 9-1 had the blood pressure
of a 20-)'ear-old . I seriou;,ly douhl
YO U' ll read this short book ami not
chango: 1\1 disti lled wat l'r. The Dr
Banik hlHll is availabk ffllm Acres
t..:SA. Bo'( 8800, " Ielairi e LA 70011.

r s e lII:en lacing my disli lkd wa
ler wnh some of Pat flannagan' s
Crptal Energy. nut that' s anolher
slO ry'. and a fascinal ing one. I'll go
into the dclai Is for you, completc
l'Iith when:: ) '00 can get some of his
lnagic eli, ir,

M)' water bill is mounti ng and
r m ul' 10 herc in ga llon water
hottle" so I' ve go t to shop around
and sec where I can get a . Iill ami
make my own waler.

The more research I do . the
more 1' 111 eon s'ineed Ihat if we' d
l'a t righl. drink pure waler, a\ o id
EM Fs. gct rid of de nta l ama lg:lI 11.
avo id illlt1 lltni /,atioo<; , and breathe
c k an an lsul: h as we hase in ab un
da nce in f'ew Hampshire l. l'Ie' d
has'e a g<lod shOI :II gelling a men
lion by' Willard Senll o n Ihe " 1"0 '

day Show," Of cu ursc. if yo u pre
I"cr thai you and )'(l Ur family he
crippkJ by an hrilis. Parkinson' s.
canCl'r. dlaoctes. high blnod pres
~u re and so on, thaCs your choice .
My dad chose IU smol e despi le
an) thing I could say. so he had W

spend the laSl 10 years of his life
wit h an u\ygen oott le at his side
because he on ly had 5'1 of his
lungs lefl working . Imagine nOI he ·
ing ahle 10 reall ) hr....at he for 10
y'e....... ~ IlL- srnul.ed Camels , Didn'l
the Marlbnro Man die of cancer?
Or was il elllphpema'! ,~l y grand 
falher. who smoked cigars. died in
his 50s as a rcsult. So did m)'
uncle . And. unlc\ s Ihe IIledica! es
lahlishmenl puIs OUI a contraCI on
me for spoi ling Ih.:ir business, I in
tend to ko: ep writing my o: di loria l,
for anotho:r 30 )'ears. Or so. m

For a country that prides itself on
and preaches freedom. we have an
awful 101 ofty ranny going on, I think
I can even make a good ca...e for
libera ls tll: ing d isci ples of the
De vil. All those Ihings that our oe
lovell government leg islates " for
our ow n good" arc my beef.

Like what'! Like vaccinalions,
fluorides in our water supply. seal
belt laws. helmet laws. and so on.
I'v e wnucn about vacci nat ions.
which hcsillcs not working. arc
causing life-long health problems
for many peop le. Ditto fluoride 'S in
our water. I "" ish Ihal Co ngress and
the state legivla turcs wou ld sw p
using the 1:1 1'1' to do Ihings for my
good. All I need is ihe information
and then the freedom to make Illy
own decisions.

Sure. seal hehs cave lives. hUI if
I'm dumb enough to nut use them.
then Ihat should he m.\· decision.
Mother Nature (a ka God) has a
system tha t has worked for mil
lions uf years. Billilms. It' s c:llll'd
natural selecliun. or the sun iva l of
lhe finest . So if I'm d umb enough
10 nol l'Iear a helmet on my SCOOler
or a scat he ll. if I gel kill ed that
will tl'nd 10 weed out Ihat kinJ of
dumhne ss, liy forc ing me to live
lon}!er and thus be able to ha \'e
more childrl' n, lite gos'e mmenl is
going against God aod ""eak,'ning
the human race .

How abo ut so-called Social S.:cu
rit ) ? [I was origma lly SCi up a ~ a
way for the government 10 take in
mOT(' money. prelending it ""as in
surance instead of increa..ed lales.
It' s slill iaking in billions more than
ie s spending anJ CIlngress i, """,r
rowing" the surplus and spend ing it.
If it was a \'oluntary sys tl'm I' d haw
no complaint. Rut it' s mandalury.
and Ihat' s nol m)' idea of freedom.
SUTC, il\ - f,.r IllY' own good." If I' m
dumh enough nOI 10 provide lor my'
old age , Ihe government will ' U]l(lllrt
me , Th.: result of that is Ihat It luI of
p.:ople d01l '1 pn",id..:: for Iheir old
:lge in some OI t1<:r much cheaper
l'Iay.

\\'atl'r. \Vater. F."'er) ,, he~!

And 1I0t a drop to drink. Well. Illli
a drop that' s safe 10 drinl . anyway.

)' s·e .....ritten ahoul hol'l we're
slowl)' puiwning oUl'd".:s in s ari ·
ous w:l)'s. all complete wilh refer
ences so you call C(l ll1 pldc ly d"he
licvc what rill reporti ng and go to
my suurces. All I can do is lea.l yuu
to the founlains o f information. I
ean'l force you 10 read. Rut alleaSI.
for thus..- of you who h'H'e any inler
cst in Ihi ng l(lng and in good healTh.
I'm pointing IlUl thc path. Of cour,e .
if you prefer to smoke, cat crap, and

Freedom

Coke 12.96 ppm. and il only takes
0 5 ppm to cause serious IrouMe l.
And il has aspartame. to further de
rail )'our bod y's ability ttl cope
with life .

people. let il happen in the firs t
place, and then, even after we find
001about what' . happened. we don't
made any serious effort to ste p it.
I've 1'1 riuen about how our govern,
mem is allowing our dentists IUcon
nnoc 10 put dental amalgam in our
mouths. ami our children's, even
though it' s 50% mercury, which i,
ackuuwlc tjged 10 he a deadly poison.
which is causing terrible health
problems for millions of people.
I' ve written 300uI vaccinanons ami
the trai l of death and sickness
they're leaving, with there not heing
OIiC shred of scientific pruo f that
Ih..::y work.

When I was a 101 younger I re
membe r the tight a few extremists
pUI up a!!ain ,t our city govermnems
fluori dating our wate r Bunch of
klH,ks, 1'1' '':: were told by the media.
Well, I know you're not going to bc ~

he ve this , hUI il turns OUI the kooks
were righ t. Ior a change. There are
any number of scientific studies
which show that (a) fluoridating us
d"cs not hdp fight tooth decay,
and (bl tho: fl uoridation is doing
everyone exp osed 10 il seriouv harm.

Sure. on ly' a small percentage of
the children 1'1 ho get their teesn
swabbed with a fluoride solution hy
dentists or their dcma t as,ist..ms die
l"r{lI n it. I suppose thaI's an accept·
aM... loss. as long as il im ' l your
chihJ. And it' s not enou!!h -0 Ih...
dO':lu~ can' l coser il up 10 asoid
lawsuns.

In arcas where the water has he.:n
lluoridated the cancer raTe ha, in
creased suhslantially. In high n uo
ride areas Ihe P"NPIc age prema ,
turcl)'. lheir tet:th dwp OUI. and their
I'ones gel sery briu le. En~n minor
Shfll:ks can cause a hlp fraclure,
which in an elderly persun i, virt u,
ally a death scntence.

Huw ahoul the three·y'ear.old
child who had his I~-elh swabbed al a
clinic?~ nurse gaS(' him a glass of
wate r 10 rinse out his moulh and
lumed away In go"ip with snnlCone.
The child drank tho: water and was
dead In a few houfl'.

There gnes Wayne l'Iith his hyper·
hole of gloom and doom, right? HC).
don·1 bcli e\ t: me. But do ~el a copy
of FIII(lr ;J I', Till' Aging FUf'/or; hy
Dr, Yialllouyiannis. Health Action
Press. [SRN 0·9 1.'571-03·2, 2921",
$ I5. and dn your own hOlllework.
He ·s got all the re.....arch dala lhen:
for you. I'm nol euggerat ing, I'm
unJerstali n~ the situ:ltion. Yes, ),our
government is, in w any CIti es, pour
ing this poison into your water sup
ply, AnJ this poiso n is nOI only caus
ing a wide ran j!e of illnC'>'<Cs, it is
01 1>0 causing ehrolllO'\Omal damage
.... hich is Ihen paS"l'J on 10 the nexl
gelll'ratiun. Citie. and tow ns arc
adding from 0.6 1"1'111 to as high as
lUl pplll of "uoride to your waler.

110 1'1' do y'ou gel away fwm il? A
hOllle still helps I' \'e been drinking

l1le more I read ahout Ihe things dislilled ....ater for -ome mne oow.
nur gowrnlm:nt is doing III li S. and am getting my own slill. How
tho.' more di,couraged I ~e l. ~O t jusl :lhout Coke'! The stuff is packed
that iI'S happening. hUI Ihat we. Ihc with nU~l ri de (2.56 ppm). Sn is Oicl
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frosled garhage for break fast. Huo
R....rries?

There goes Wayne again? li e)'.
I' S'C given you the references on all
the above so you can do your
homework, Plea se don't take my
word for any of Ihis. Do your u wn
reading. I' ve read hundreds upon
hundred s of l'Iklh, and I've re
viewed those for you Ihat I' ve
fo und the IllOSt authoritat ive , If
you haven' t kepi trac k of my re
view., l'\' l' pUI Ihem logd her in a
hook leI de~crihing the l'IlOks I
Ihin!. Y'~,u arc crazy if yo u do n' t
read, toget her with Ihl' . ources. if
they arc nOI likely 10 he anilah le
from yo ur local lihrary. No, I don'l
se ll Ihem IhTt> ugh Uncle Wayne' s
H~k,kshelf. Oh, I consiJen:d it. hut
ttl<:n I'd be :lccused of Iryi ng to
make lIHlOey lIIi th my r<;'l;omm,' nd:! 
lions. :'<1 0. you' re going to ha\ e 10
~etth .:~e hooks on your own.

I rtletll ioncl! Illy list during :I re·
cent ra~li u lalk show intcni....w and
got owr a thtJusand requests for il.
"Then eank' ttl<: follow-up letters
thanking me fO£ doi ng all Ihat re
r.eareh. and lelli ng me ho w wOllller
ful lhc hooks are I' ve reCl llllllwnded.
Yuu can has'e m) li~t for 53 plus a
619 en>elope with a .~! .. slamp on il.
If you don' l hase an ens clopt' . Itk.'n
make il ~ and I'll addre'Ss il 10 ) OU
and pUI on the postage. Send cash or
l'hcck to UnL'le Waynl', 70 N202.
l'eterhoTt>ugh NH 0.~458 · II 07 . If
you onler at lea'S l $ 10 won h of stuff
you can usc a credit card, and es en
call in )'our orde r. Lile a subscrip
tion 10 73. for ins tance, ('r a couple
more of Illy mll' klels. or even my
lJedart 1~'lr hook,

If you ruin your \ lc rcedes )'tlU
can alwap buy a new one. If ) OU
ruin )'our hody. yuu' lI ha, e Itl rt'in
carnate 10 get :I new ~"lC . Thinl
alllmt tha t th.: n0:11 tillle you hlly a
six· pack,



Making Your Club More Exciting
How the BARA broke out of its rut.

Dee Interdonato NB2F
11 8 Westervelt Place

Loot NJ 07644

Photo H. Dee tmerdonaso NH2F (,he aullior' operating in the l ing radio room .

S
ometimcs clubs stagnate with
bcsine.....s meetings: the ITXre ec
live and creative ITlL'111bers become

discouraged. and stop attending meetings.
A few years ago.Tbe Bergen Amateur Ra

dio Association (BARA) was in just such a
nIL We got to bruinsiorming as to how we
might give our membership some fu n, a...
well as show our local community commit
mcnltuuf get some public exposure for arna
k.-'UI'" radio. With 0lU" 301l anniversary
aprnn:hi.ng. we wanted 10 cook up some
thing special.

Since it wus also the 3(Oh anniversary of
Hac kens ack and the 5001 anniversary of the

ling submarine. where we'd successfully
celebrated our 25m anniversary, we agreed
on setting up:uxxhcr special events station on
the ling.

The plans for the special event kepi. us
busy for the next few meetings. with excite
mcnt building among the club members. One
member. Mike Surmick WA2QWM. was
employed by the City of Hackensack (lo
cated in northcastcm New Jersey), so he he
carte our liaison with the city. In fact. he
became the urotficial kadcr ofour event and
we used his call fo- the special cvcne.. stat ion.

rhoto A. UR \i1uY' NUX¥. JuJm KC2EV, MikR
WA2QWM. Dav e N2IMe at lliepacket station

We contacted the ling and informed them
of our intentions. After our 25th anniversary
there, they knew us well and enjoyed the pub
licity as well as the added revenue from visi
tors. Now all that had to be done was
planning for the SJXX.w event station equip
ment and cpeunes... the food, and as rmch
publicity as we cou ld generate.

The setup began in the morning and opera
tion Matted that evening. Bob Wilson N2R1J
volunteered his RV full of ham gear, and our
field Day antennas were ready to go.
WA2QWM, our special event station on
board the ling was on the air!

After many beers of O('Cf"J.l.ion.. hundreds
of QSOs on IW, VHF, UHF, pocket, and sat 
ellitcs. after numerous dcmonsrat ions and
handouts about amateur radio were given to
the public. ancr va...t amounus of food were
con..anted, and tbc clcanup wa.xover, the cer
tificate commincc went to W(n.. Chaired hy
..Hm Cbooljian K2KRF (a wwn radioman
on an l~T in thc Pacific), the conunincc hal
the job of filling out and sending the ccrtifl
cutes we had offered. l hough the HF b ands
were not cooperating for IJX contacts, m any
were made via our ham satellites, so we had
plenty of foreign requests for certificates.

Since we had so man y modes of op
era tion , our club me mbers had an op
portun ity to become exposed to them;
it was a fi ne trainin g event for us too!
Although I am a satell ite operator at
heart, after the event I soon became
active in packet.

The club members were given tours
of the Ling and told some fabulous sto
rics o f submari ne life and the history
of the USS Un R. makin g this one o f
our cl ub's finest events. Obvious ly, all
ham clubs don 't have access to a sub
marine for a spec ia l eve nt, hut if you
look around you might find an old
steam locomotive, a historic building,
an ai rfield , e tc . But the location of the
event isn ' t the most importan t th ing. It's
getting your club involved that will keep

. interest in your club high, and help pro
mote our bobby with the public. Wc
helped a submarine association and maybe
you will help another historical society, a
hospital, or a library, Wi th Congress cut
ting hack on pork, keepi ng important
places, things, and moments in history
alive will help promote amateur radio and
provide a good public service. Fa
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HOMIN6 IN
Conttnued frompage 79
attemp( to squeezeout even roore RF.
This resulted in the model HPVFC,
with a beefier final stage transistor.
The HP stands for high power, of
course. Final stage gain is the S<lJl'C.

so I measured the same power output

aI 6 VOC as me VR:4OO produced.
Howe\'er. 1he HPVFC can safely co
erare from ae-voltsource.wtucnpo
duced 300 milliwans for me.

No Microscope Required

Photo A shows an HPVFC as it
comes from the shipping box. It's
about a half-inch longer than the
VFC400. The Agrelo micro-rigs
aren't kits, but they aren't plug-and
play either. All the hard work of
mounting the dozens of tiny SMT
partshas been done and the assembly
has been tested and tuned. You must
provide your 0 ....11 enclosure and sol
der in the wiring and connectors of
your choice foc antenna, power, and
audio. Be careful as there is no pro
tecnon from damage due 10 reversed
power polarity.

An important thing to consider in
evaluating a fox transmitter is bow it
behaves as the bauery becomes
drained Ifyoo do a good jobof hid
ing yourT,1he hunt will take a....bile

and yoo migtx 00: bencaryour~
miner ....hen the bancrybegins to~
Olll Some orer rigs I have encoun
tered gofarofffrequency(maybe out
of b andl) or develop an audio howl
asthe inpur voltage iscutinhalf.They
are completely unsuitable for use in
an unatcooed statioo.

The AgreloTs Un I tested scored
well in this regard. The HPVR: au
dio remaineddean as voltagewas re
duced to 1.8 volts. Below that, the
oscillator shut off. Carrier frequency
shift frorn 3 t09 volts was 2kHz. (Un
fOltUnalCly, no frequency efjusrmenr
trimrreris providcd)

Even aQRP hidden tJalSlTIincr Ius
to be spectrally pure, because it may

Photo C, The YellmtjacJ.et quod i i
fed directlyfrom RG-HX CIXlX.. About
jive films ofcoax around the boom
provide decoupting widma sching.

get hidden near an airport or ceer
sensitive locakn Remember, the sec
ondhanronics ofa2meter signal are
on frequencies used by aircraft! Hid
ers in Southern Californi a like to put
Ts on top of mile-high mountain
peaks, where a few milliwans can
00\er IOOusands of square miles.

There are some Olhcr transminers
being sold to Thumers thai havenot

been reviewed by "Homing In" be
cause I have foond !hem to he spec
trally "dirty." Output fillers aren't
difficult to include in base and mo

bile transceivers, but when you'retry
ing to makeaposage-stamp-sized rig.
itbecomes much I1D'e tricky. Rather
than ignore ee prcelem eod pass it
offby saying"It's akit,"Agrelo Bee
tronics bit the bullet and figured out

howto include a tiny two-stage low
pass filter in the HPVR:, My spec
trum analyzer check of the HPVFC
frond that all hannonics and spurs
above me carrier frequency were
down -52 dB orbetter, easily surpass
ing Ire FCC requirement of -40dBc
for low-power VHF transmitters.

For its small size, the HPVFC is
amazingly rugged. However, the unit
, tested did not have heat sinking on
the final stage. Witha9-VDC supply,
the oolVJI uansistor got 'fJite lXJt and
poweroutput<h~ 20 percent in
less thana minute. Besides the power
decrease.high-temperatureoperaco
can dramatica lly shon en final
transistor life.

For low-duty intermittent signal
hunts (less than IQ-sccond transmis
sions and at least a minute between
transmissions). temperature should
not be a poolem ()thenl.ise, I roc
omrreod addingsome heatsinking to
the final stage for operation ebove 6
volts. For instance, youcouldcement
the flat surface ofa 112" x 318" finned
sink to the trimmerside of the 00anI,
behind the final transistor. The layer
of cement must be very thinfIX good
Ilea IIanSfer.AfterirNalling)Ull" sink,

use a regulated power supply and
check pow er onpcr versus time for
your planned transmission timing. If
power output drops more than 10
percent, you need more heat sinking.

Two freqeencie, arc available from

stock: 146.565 ~IHL and 145.79
1I.Uk 146.565 has become the de
facto naiunaI simplexT-hunting fre
quency, recognized byco.Jfdinators in
Southern California and elsewhere.
145.79 is used in much of the USA
for Automatic Packet Reporting Sys
tem (APRS), as described in several

pre\1oos"Homing In" articles.APRS
enthusiasts are discovering that
HPVFC is a good choice fer use in
miniature stand-alrnetrackers. Agrelo
Engineeringwill crystal yourHPVFC
on anomer 2meterfrequency of your
choice for an additional $30.

New auad forT-Hunting

For a simple, irexpensbe and ef
fective mobile T-hunting antenna for
2 meters, it's hard to beat a yagi or
cubical quad. Just rotate the mast care
fully to peak. up the incoming signal
on your receiver's S-meter, and the
front of the antenna \\ill be aimed in
the signal soerce directioo.

A four-element 2 meter quad cer
tainly does not result in a "stealthy"
RDF system. Nevertheless. it is the
antenna of choice for Scotbem Cali
fornia mobile T-hunters because its
high gain makes it possible to track
signals at g:reaerrange.Once yoo fig
ure out bow to suppcet and nun the
mast in the passenger-side window
frame and al lidest, you can he ready
to go T-hunting in a couple of boors.

It's easy to make a lightweight
RDF quad for your favorite VHF or
UHF band using ordinary PVC plas
tic plumbing supplies from your lo
cal hardware sore. However, las of
hams howe asked me row to buyone
ready-made.Ed Bochanan KN60.. of
the Fullenon Radio Club saw this as
a business opportunity.

Ed says he's a pipe fluor by trade,
but he has always liked to build an
tennas,JW1kuIartyquais.That'swoo.
led him to buy the Cubex Antenna
Company from Karl Scharping
W6KWF ebcct a year ago. -Cuocx
hasbeeninbusiness for 39years," Ed
says."I bought an antennafrom Karl
in 1992 and at thattime I usked him if
he plannedto sell his business. He was
in his mid-80s, but he said he hOO
never thought abon it But he called
meafew rnorllhs laterand saidhe was
considering retirement. We got to

getherarxl. struck up a deal ."
Cubexisbestknown for ruggedly

constructed "monster quads" for
DXers. W6KWF had re ver sold an
tennas for bands above 30 \-1Hz.
Kl'\6CL decided that for Cubex to
grow, it should add T-humers and
00rr VHFentOOsia<;t..-, to the customer

base.

The newCuhcxYellowjacket four
element 2 meter quad (Photo B) is
quite similar to the strung-wire quad
in my T-hunt book (see the sidebar),

Photo D. At the factory in Brea
,CA. technician Ed Hocking AB6N
(left ) puU lUJOIher trad)..to-ship 2
meter quad kit into us bag with help
from new Cubex owner Ed
Buchanan KN6CL

butEdmade some changes thatmake
itmorerugged.Theboom is 1"0. D.
tuOOJ<I" Fiberglas aodthespeeders are
quarter-inctKtiametersolidR~
rod. Elements are solid tinned coppa
wire. '" pre-streteh the wire when I
make them so they are nOi going 10

sag," Ed says. All hard ware is
stainless steel.

Forquickly changing wave polar
ization to match the signal (horizon

1aI, vertical.or anything in between),
thePVC boom-to-mas teeallowsthe
boom to be rotated (Phol:O C). A
woon-gearclamp a:ljusts the tension
on this joint. You can slide the cou
pler as required to optimize mechani
cal balance.

Like Cubex HF quads, the
Yello.....jad.et is shipped in kit form
(Photo D). Coke-cooed tapes on the
boom. spreaders. andelements make
asscmblyquick andsimple.Youmust
provide the mastand coax. RG-8Xis
recommendedfor minimum lossand
easy rotation.

The driven element is directly fed
.....idnJt a rnalChing network A cal
ofcoaxaro.md theboomahead of the
driven ek rrenr JYm"ides macbing ax!
decoopling..Adding turns to this coil
moves the resonance point slightly
higher in frequency I found that five
turns gave a near perfect match on
146.565 \illz.

I did Iar-field comparison tests of
the Yelloy,jadet egems my \'tIli.'r.tlIe
stiff-wire quad. which I have used
since IstaJ1cdT-hunting.Thisantenna
(pictured on the cover of the T-hunt
book) has nearly the same boom
length and clement spacing as the
Yellowjacket, so Iexpected gain and
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UPORTES

If it st ill doesn't work, your
ta sk is no t yet co mple te , Next
l ime , we'll continue this topic ,
looking toward the po wer supply.
Unlil then, 73 fro m KB IUM. 51

Try It

If time and/or monc )' werc nOl a
faclUr. whal ham cquillmelll would
you prefer? What w{luld yuu do
hamming-wise diffeTCntly Ihan ynu
do nnw? Wrile: 73 Wish u sl , 70 R
202 N, PetcrOOrough ,...11 0.'458

Check the fuses m the power
su pp ly. If the re ' s a b ad o ne ,
change it. Now. give it a try! If
you 're lucky, your monnor will
come 10 life . If you have a com
puter connected, you shou ld get
a pic ture. With no computer con
ncctcd, the sc reen may remaui
completely dark. but you sho uld
he ar tha t lovely hi gh -vo ltage
crackle, and touchi ng the front o f
the screen should give you so me
static electricity. That means the
horizontal and high vol tage arc
working, and, most likel y, so is
the whole set. If it does work, take
a look at the back o f the picture
rube to be sure the fi laments are
on . The)' sho uld g low a dull

orange.

Nada

RS/( KRBOO M
Continued f rom page 7H

Ij us t assume the transistor is bad .
lucki ly. the)' nearly always fall
open, not shorted, so there 's usu
a lly no othe r damage 10 the hori 
zontal circuitry. Replacin g. the
transistor is as easy as s imply so l
dering in a new one . Be sure to
usc hea t-sink goo if there was
some on the old part . By the way,
you can get these transistors at
most parts houses and Tv shops.
Even Radio Shack sells them. Ex
pcct to pa)" between about three
and seven dollars . Unli ke with
many other parts, you don't need
a ll exact cross-referenced replace
ment. They' re all NPN. and j ust
about any horizontal output trun
ststor will wo rk in the average
sized moni tor. But please don ',
even consider putting in any kind
of transistor o the r than one made
for horizontal out put se rvice : it
wo n 't work and probably will
hlo w faster than you can hi t the
"off' switch, possibl y doing fur

th er damage to the monitor!

+

R1

Seeded : Manual s for (I) 18\1
Portable PC \ 100 5155: (2) CITI
ZE:"o' 120D Dot Matri x Prin te r.
Paer A. Bergman NOBLY, 3517
Estate Dr. SW, Brainerd M N
5MO I. Tel. (218 ) 829-6286.

w anted: Manual and/or Sche
matics for the l IEA ri IKIT SR- t0
Si ngle Sidehand Adapter. Noy
Aus/ill VE6RRA , Box 1.388,
Cil/ re.~hoim. A B Canada TOL
OT(). Tef. (403) 625 -43 79,
COIII/m sen 'e 102215,IU7. Fa

Needed : Cop)" of alignme nt
sccnon o f manual for UEAn tKIT
GR.7M. I will pay for photocopies
and postage. Sam Cogar. P.O. 8 1H
755 , Houghton Lake MI ..f862lJ.

If ~..ou a re interes ted in ama
teur radio , and helicopter aviu
l io n, and wou ld like 10 contact
o the rs wi th the same Interests.
there is a no n-profit o rganization
called " World Hell -Hams" that
mig.hl he able to help. If interested.
corsacr Mr. Marden Pri(le, 3~ Foun
tain Sr. A5. 11m 'edlillMA ()I8]0US4.
E-Mail : wblggi@8'":wJInLampwtX.
Pa cket : W BIGG I @

KJUGM.#EMA./I-fAUS4.No.U /.

"-¥'Ofl'il'Stoyour fl'qlll'sts. ThcuJ.:. .WllII

for your cooperation.

D2
Zener

C l

D1

NR"'" HEL P

117
VAC

In the J anuary 1996 issue of 73, we ra n " Line Voltage M oni

tor" by J, Frank Brum ba ugh KB~ZGC_ beginning on p age 86,
w ithout including Fig . L the circuit.

H ere it is:

Ufo m.. IIl'l'f'y top,m 'ideHomHell'
li 5tillg.f fret.' Ofl a space amilable ba
sis. To I1kll..e our job easier an d to

ensure that your listing is correct,
please type or print your request
clearly, (louNe spoc ed. 011 a filII 8 1/
2 ".t /J " .I'/«",t ofpape r: Use IIp,.t·r
and lower-c ase leiters where appm

"fil/lt'.AI.\O./mm nunibers m rejidl.v-
a l, jill" ('XUlIII,II'. call /)(' misread (LI'

IIU' It 'lIt ·rs Ior i.or en 'n tbcnumber 7.
PIt,a.H' remember /0 acknowledge

COIl-.tnIL1iIHI Illan\ and in, tallation
ideas for mohile suung-wirc and still:
wire VI IF quads arc in Transmitter
IIl11 fl i llg- Rmli(! lJill 'CliulI Finding
S,mplified 1'0), JI..... MI.....U K0 0 V and
Tum Curkc WHhU7Z.nIb 323-pagc
referelll'C hook (TA H&-k Graw-Hill
#2701) (."{I\'l'" all a'mi.'> of RDF and
j , avai lahle from Uncle \Vayne's

BoobhcIf.ItTAH2701SI9.95

AgrekJEngin",-'ling
1145 Cst aly n SlrLocl
Scht.'lll.'l'I.ul)' NY 12303
Ih n..... (518) 381·1 ():'i7
FAX(51 8) .' 8 l· l():'ill
E-mail jagrcIn@anl,l"{Hn
Well hl1ll://h"mc .na visof t.com/

agrckwac.hull

VFC400 tr anvm jucr $99.95,
IIPVK lr.uNnincr S I~.95. Ad:! S5
~glh;nDing. Ne.....' y(o.. \laIC n.'Si
<l.'nl'o add <,a b I<U..

Cuho:, AJIk:nna Cornpan~'

2761 Sarum SU"rt'! t"nit E
BreaCA 926.:! I
Jhn: m41577-9OJJ
FAX m4) 577-9124

YenOllo"jJ~:Ll't 2 1I1l'tLT four-ek:menf
cpJ:IlI W .95 "Ill'i S6 !Jl i[11i ngJhandlin~

California n....idl.111-'i <Ilk! sales Ln .

pancm mbc quitc similacTbcy V.'CfC.

Fmm-to-ha.:k. fn.IIlI-lO-side ratios and
3 dB l1I:amwidth were nearly idcnti
cal. The forward lobe peak was

squarely en axis.
lk Yelkl\\jal:kl'l had .rout 2 dB

greacr forn anl gain than my refer
eecc quad. Sil1l-c gain and lront lohe
beamwkhh are directly related fa..
explained on page 39 of the Tbum
book) and sm...-c brw quadshal rearfy
the~I-= n....asurcd be..unwjckh, this
was a surprise. Could it be thai. the
oxidized wire on myoid an tenna has
more loss due to "skin effect" thantht:
shiny tinned clement wire on the
Ycllowjacket '? Gucss it's time to re
tire the old quad!

Iexpccuxl thc ihick-wall Fibcrgla;s
boom 011 the Cubcx quad to make it
noticeably heavier and harder to
handle than th: stilT-wirequal. rot this
was not the case. Of cou rse. 00 ITK)

bile quad i." l'omplctcly safe from low
hanging tree Or.1fl1,:hes , rot this one
~Id do tl-1i te well.

;..;owth."ll Cubcx h.~ done thehard
esI rmt of making. an RDF antenna
f(I you.. )'0..1 shouk.l have no excuse
f(J(' m issing the fun ofyourclub's next
2 meter RDf contest. See \ OU on
tre hunt! • Fa

Product Information
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AZDF_"Il SE RVin : by ftxlIll,."!' fae·
k~' 1trlItician. SOliIl ER:'<j rr.cll
,"I;OI.OGn~ AMATEl·R RAIJIO
l'iC... 10715 SW 190 S1.IiI9, 'fiami F1..
33 157.(J05,2.~3 .~27. Bl'H979

CODE ;; S........s and I\ 'l:ition in(onna·
non, SASE k ) KR7Pl\Q. 503 Dubois
SlTCCL Llk.--ne)·. WA9900t B!,;1JIOI::!

Surplus EIt.'l:tnlllic .\ l icrowaH'
Equipenentr 2 c rt 4204 MHl Ocilla
tUI'S. 2 HI' I081 1E 10 \ 1112 OSl;l l1alors.
2·18 \ 1111; ~ li :>;l'T'>. 2· 18 MHz Power
[)i \idt'J'io. Ke\in Ik-Il. J(Wil Countv Rd.
tN, Elizaheth. 0) Ilm07. 003,·(H6.
3534. Bl'R lOOJ

It:O" I IC·7J5 HI' All Band TraJl',·
ccivcr $SOO,{Xl O BO (907) 2.\.~5655.

BN8 1051

Code Tapes
THUS (~ S"pm <;n<It "'p" Thi> lqlnro~

Uf" ""''''' l""' Ibn""'" Ib< 2h lo:u<n. to..........""
,oJ """"'""'l' JIUI".' '-'' <X'fl'IJ'l1< "'il!ll"".'~
~~."Ib<..-.y ""l\
7mt. no. Stidloo". "'!>'" <;n<It~ TIn ioltlo
p"A-u", ...., h Ill... ..r.. """"w..! "'" "i "pm
...., -.I il Ii ., ltlo ., ... ....~ ..t
T<dw>riMl -..... l .. "'....-J ..... ...aI
Iuo' •• a d:. o..a.""".., oct a n ..pm-.l
~a"i OllO U.\15

n TI l ~ tlrftMr u ......... __ "'''''
~~ a am,t 1,,"""1"" "')'011""" n:dy
aelle ...."., Y'..... <1..... '" ho. ....... 1Icrly~
"~~""""''f..1>;, -.am tMdI~ J""I rian
~<ld:a,-nIy I.ll""". ~' \15

1.' fXl C~._ :zoo "'I'" G......
tb; e..... cla<.. I""", ,,, We 'fIIl1!I< cod<- f.Ne> ,iwn
~p.'f. "" J';
7.'<TI.' Mind 1Io~,. 2S' "pal rodt tal'" S5.\15

CHIPS\\TfCU - To gi ve your IIR
251O an<1 HR..2fJOOthe sarrc features the
H1G RIGS. call (707) 5.'19-0512 or write
to CHiPSWITl' lI at 4773 Sonoma
II \V¥. #132. Santa Rosa, CA 95409 f~1("

FREE infofllJ.aIM'II1. 1:It" BI033

RFloI'TRH,.-rxn Tor Sel.n.1 l la.;:kcr
Inl"unIJ.aU('II1. Cellular / Callie I Surv ei l
brce I S<llellitc I VIlJ.:o(·ipher I Books I
VKb:Js - Sonwarc. Male SIOO'houl.
Calalog - S3.oo. TEI.ECOVE P.o. 60'
6426.R!'R. YUMA AZ 85366·-6426.

B,"I; BHY.!-l

Uncle Wayne's
Bookshelf

DUU'lbdio Td t-phunto Inteefece,
Buikl )'(lUI' 0Y0-n. Simr le step by 'illl'
manual with schC'1lI:1Iic"!oo - SI I.95. P.o.
Bo x 237, R'lI.'k Spring. GA .W.19.

BNBlO.l~

~ It Cod~ Corn put(y Inteefaces
$-l9.95 idl C\\' Filll'r S79.95. Free
IHM Shareware and Hem Catalog. ~"

fllU1I ic Elt'ctnlflic-. Box 896. Han.;,cllt:.
AL 3564Q 205-773-2758. FA.X-773
7!95. R~B I034

\\'A,,.f:O: \\Csk.'1II Electric Audio
Equip!lIl.... AmplirlCf'>. pre-amps. tubes,
'iflCaktn, parts. mmng hoarrls. C1C.

14\00-151 -5454. Bl"RI 05O

Ph"nc MWI·274_7 .'7.J '" hl l ,' ·n4·lMl~ ~. FA X
hll' ·924· ~(,n. (lr ..... "nJcr rorm on p.g,. ~ ~

r"r ,,,d<ring i"r"n".,I;',,,.

CO" ' IOIH) RE 64 HAM P RO..
G RA MS. 8 dis\: sides OWl ::!OO
Ham programs $16.9:'\..'2 cents
~tamp gc ts unll ,uill software catalog
of Uh lill "~ , Game and Brilbh Dh ks .
HO~IE·SI'Ul\ SO FTWARE, Au :>;
1064·B8 . E'lero FL 33928.

B~n l().U

WA~n:l): BUY Al\D Sr U . AII
types, IIf Electron Tu bes. Ca.1I
(612)429-9.\97. Fax (6 I ::! )4::!9-O::!92.
C & :'tI f:L[CTKO~ICS. Han lld
Bram~led t . 6 .().l Egg Lake Road.
Hugo MN 550.~8. B:-.JB91 5

I'RI~TEJ) C IRC UIT ROARJ}S
for pmjects in 73, Hum Rmfio. QST.
AR RL Hand OOok. Lisl SASE. FAR
CIRC UITS, l R~640 Field Ct. .
Dundee IL 60lI~ . Hl"B 966

H F:ATH CO I\IPA,"I; \ · is sd ling
phOlocopie~ of mosl Heathkit manu·
a.1'i. On ly aUlhorized SOUfce fUf copy
right rmullIa ls, Ph.lll.. (n ln)925-:'\1I99,
8-4 E1. FJ~H96.J

WA:"iTJ:D : HA:\I t:Qnp~IE:\T

AAD RI-:I.An:n ITL\IS. Doone
yocr excess gear. ne..... -okt-m-any-c..'n
diuon III lhe Radio Club of Junior
High SCh....1I1 :!2. the Narioe's on ly
full-time. nonprofit organil.at ion
woO.ing III gel Ham Radio into
schools ar ound the coumry as a teach
ing 1001 u'i ing our ED(;a)~1 - F.du 

cation Thru Commurucanon-c- pm
gram. Send )IHlr radio 10 school. Your
donated material will he picked up
ANY\V Hf.RE or shipping arranged.
and this means a tax deduction to the
full exremof the law for you as we arc
an IRS :'\OI(c)OJ charily in our 15th
year of service. It is always easier til
donate and usually more financially
rewanfmg. HUT \ IOST l\fPOR
TA:"IT }'OUT gifl will mean a .. hole
ne..... world of educaeoeal opportunity
for ('hHdl\.'O nationwide . Radio's you
can .. rite tiff, kid<. you can't. Make
1996 tht' year 10 help a child and )our
<.e lf. wmc. phone ur Fax lhe
\\B2JKJ " 22 Crew" today; The RC
of JIIS 22. POB 105 2. New York. NY
11XXl2. 24 hours call 5In-674-4072 or
Fax 5 1l'J-.674-9600. Join us nn lhot.'
WB2JKJ CLASSROOM NET. 7.231\
MH/, 120().U.~O UTC daily. and
21 .39:'\ Milt from 1400 to 21XXl UTe.
~1l~'1 u.~ at the upcoming C harkme
Hamfcst. BNB7n2

R·390A SAt ES & SER\'IC r. .
I!\FO SASE \ ll LTRO~ IX P. O . Hox
8004 1 TOLElX). O HIO 4 .~('()1I . R
390 POWER INPUT CABLES
$25.00. ANTENNA CONN EC
TORS $ 12.50. EXTERN AL AGC
\ 10D S20.OO I'I' D. .\IO:'oJ.-FR I..
9AM·6I' M E.S.T. (419) 255-6220,

Rr\ H8 13A

QSI .CAKl)S f-lan) M}'1t:s. TllJl qual·
ity. Order Risk Free . PIasIic canbJld.~
T-Shirts. t\.T;tnaliIOO caps.mugs. shirt~.

Ofht.of ham !>had. ex tra~ . W onnalioo and
sanlf'lc'-.. RusprinLI- !\OO.962-578.t

B;..I8101 1

t:l.H.iRON TUBES : Alltypes and
sizes. Tr,IJl'lIIilling. receiving, necro
.. an: .. . Large inwntIX)' = sa" "" day
shipping. DAILY UJ:CTRO:"flCS,
10914 SE 39th ST. Suisc B.6,
Vark.....lU\-ef. WA 98682. (1\(,-)).\.16.6667
IJf(.'t..o)lNb.gs56_ B~B7 19

IIA"S-NEJ:D CO~IPUTER

Rllm():"<lS~ lowest pri ces, Co lor or
black, State your needs. Free info ,
HARt:L\' (I) . P.O , Box !\:\OA . Co
quille. O R 9742:\ IJ~ B457

Sl·PERFA~i 'IORSE COilE
SLPEREASY. Sullhminal cas<.elle .
S I::! . I.EAH,"I; :\IORSE com: 1:"<1 I
HOUR. Amazing supercasy I cc h~

nique $ 12. 8nth $::!O. ~luney ~lck

gU<l rantl",\ Fn:e ,'atalog: SAS E, Ilahr
T2. 1:'\0 Grel·nfi eld. BloHl1lingdak , II.
60 101I. R~H1025

' IAII LO~ 1.00'IIS, I1"\l E,"I;·
TOR or RADIO; by Thomas
Arrlell)'. (Copyright 19(7). Second
primmg available from JOll A."
K.\ ·. SVAl\ 1I0 Ll\I . :"i3 R "~

SVA:"i IlOL:\1 RESI::AKC H
LABORATORIES. r .o . SOJ; 8 1.
Wa~hinglun DC :!OO+t Please send
S2~ .OO donation with 55 .00 for 5& H

8 l'8..1::!O

B~ R.U4

IT' S RACK! 1m: fl' lum of the
IIW·8 Handhook ! Se\...,.ttl pcinl iog .
MOtJi fi ca ti on~ for IhI.' Healh QRP
rig~ , Fi ~1 das'i rnail SI I. UX add S-J
for air lIlail shipping. I\lib BT)Cf.
WR8\ ·GE. 2225 Mayn o.... e r -"'I W,
\fa'isi llon OH -14647. R:'>lfU ().l

RCI-29;;0/297n : New mo:odi f"-'atil'll1
manual illl:kllting I \ M l.'T iILTCa.<.e. Clari
ficr modif,,-,lIion. M.dJb tion ilLTC:lSC.
Op:r.lling hinls. and nklf\:. pan, in
clulbi Only S1(J()) Jl(d in U.S. lMis
'lui l\."Sidt.'OO.:rlJ $I. IS tax ). seOTI.
I~n Bm 5 10-W&. St. Louis \ Kl 63I SI 
Q.1OO.. (3 1-h S·'M }!.'i2. M........:y Onkrs or
e n D. BNB~

Jtrril-CD BATTERV ana l)'lc r cy·
cle f. PC contro lled, IX)S ~\l ftwarc .

$21\9 PO Hnx n72 . Loudon. Ontariu
Canada N6A 4Y4 1.11lllll nl ill Pr ud
Ul·ts :'\ 19-472 -55M Fa:>; 5 19-472-
1702 8 N8 38:'\ PACKET RADIO . Join TAI'R,

COI1l1\."C1 wim lhe lafl(esl p.«:ket/diglla l
group in the US. Creator;, of lhe T r-.:C
2 slandard. IknefilS; nc.... s lelll'T. so ft
.... are. di o;('OUnI on k.i lslpublicalion~ .

151)ear U.S., S ill Canl\fe,-. S::!.<i
el\C.. hI.'I'e . \ 'isal\-fC. When joining.
mention 73. nx:ei\'e TAPR'S ne.....
hook . l'ack...1 Radio; \\'hat'! Why?
How'! tS9 \'ahll:l FREE! Inlerm'l:

II EATHKIT WA,"I; T ED! S.B. lapr ~l;(pr.org Web: http://
Serie~ 'G~n Fnmt' fnr pan s, Roh- www.lapr,urg (8 17) 383-0000 Mail:
er t Sc:hl{'~{'1 23m 21l6lh SI. Eas!. 891\7· .~O'J E. Tanque V..n fc Rd. #3.'7.
R(ly WA 985110 HNH91 0 Ttte~(ln. AZ 85749-9399 HNH 1027
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NOW O~ ..10 'IETERS! ~EW.

Kl"08-TUl"ED ..../DIG ITAL DIS
PLAY. SY;..ITHESIZEU QRP tra ns
ccivcr. Complete kil only $ 199.95.
5& 11 $750 (contmcnral US).
GUARA~TEEl) TO WORK. For
info se nd SASE: Cnll/wrue 10 order;
S & S ENG I:'<jF:ER ING , 14 1O:!
Brown Road. Smnhxburg MD
2 17~n; (.'0 I)416-066 1.

AU. AHOUT CRYSTA l. SETS.
Th.....)I)· and construction of crystal
se t radios. S9 .9S each. ppd. USA _
Se nd It); AI.I.AROlfT HOOKS.
Dept. S. P.o. He x ::!BM, San Diego
CA 9::! 19::!. 8 :'>l R::!OO

Tum your old ham and computer gear into cash now. Sure, you can wall lor a
hamlesl lo try and dump iI. but you know you'll get a far more realishc price if
you have it out where 100,000 active ham potential buyers can see 11 than the
lew hundred local hams who come by a Ilea market tat se. Check your arne.
garage. cellar and closet shelves and get cash lor your ham and computer
gear before It's 100 old to sell. You know you're not going to use it again, so why
leave it for your widow to throw oul? That stuMisn't getting any youngerl
The 73 Flea Market. Barter 'n' Buy. costs you peanuts (almost) --comes to 35
cents a word for individual (noncommercial) ads and $1 .00 a word lor ccmmer
Cial ads Don', plan on telling a long story. Use abbreviations, cram it in. But be
honest There are plenty 01hams whO love to fix things, so if it doesn't work,
say so.
Make your list, counrt-e words>including your call, address anct phone num
ber. Include a check or your credit card number and expiration. II YOU>fe placing
a commercial ad. include an additiona l phone number. separate from your ad.
This is a monthly magazine. not a daily newspaper. so figure a couple months
betcee the aclion starts: tben be prepared. II you gel too many calls . you priced
it low. If you dCJI'n get many calls, too hlQh.
So gel busy. Blow the dusl 0", check everything OUI, make su re it stili WOf1l,s
righl and maybe you can help make a ham sure it still works right anct maybe
you can help make a ham newcomer or retIred old timer happy With that rig
you're not using now. Or you might get busy on your compute r a nd pot together
a list 01small gear/pa rts to send to those interested? _

Send your ads and payment to: 73 Magazine, Barter 'n' Buy, 70 Rt.
202N, Peterborougn NH 03458 and get set lot the phone calls. The
deadline lor th e Ap ril 1996 classified ad section is February 12, 1996.

BRRTfR



SPEC/HL EUENTS

Listings are free of charge as space permits. Please
send us your Special Event two months in advance of the is
sue you want it to appear in. For example. if you want it to
appear in the April issue. we should receive it by January
31. Provide a clea r, concise summary of the essential de
tails about your Special Event.

.FE0 3

AMARILLO, TX The lsi An
nuai Amaril10ARESIRACES Hamfest
and Severe Weatht.-r Emergency
Comm. Expo will be held at the
Tens Anny Nat'L Guard Armory,
2904 Tee Anchor Bhd. Events in
dude NWS Skywarn Spouers
Schoo l. APRS demo. ATV demo. VE
Exams, 3933 Net Meeting. Re a
Market, and more. Sponsored by Pot
ter Conny ARES, and Amarillo, Ponc r;
Randall RACES. Call Ben Pollard
"'S5Rat (1D5}38/ -ssto.or write ARES.
P.O. Box 5378, Amarillo ]x 79117.

FEB 10

NORTH CHARLESTOS, SC
The 23rd Annual Charleston
Hamfest and Computer Show will he
held 8:30 AM-4 PM at Stall H.S.
Talk-in on 146.79, the WA4USN
Linked Rptr, System aboard the USS
Yorktown. and the 145.25 Rptr. near
Summervi lle. Walk-in VE Exams
will be gil-en on site. Bring original
and copy of your license, any
CSCEs you have, and two Ips. one
with a photo. Exams begin at 12
noon. For Exam info, ca ll Ed
KC400Z at (803) 871-4368, or
Gal')' AC4PLat (803) 766-3440. For
Hemfest info, contact Jenny Myers
WMNGV, 2630 Dellwood Ave..
Charleston SC 29405-&114. Td
(803) 747-2324.

FEB II

LATROBE, PA The Chestnut
Ridge ARC's 2nd Annual Latrobe
wmterresr Hamfest and Computer
Show will he held 8 A~f-3 PM at
Latrobe American Legion. 18 11
Ligonier St. Talk-in on 145.150 (
600). For reservations and info. con 
tact Chris "'tiss K3JDU, (412) 537·
6068; Carol Drmosky N3UVA. (4 /2J
539·1552; or Cliff Britt N3NBE (via
Packet )N3 NBE
@KA3I SD.SWPA.WPA PA. Please
send aD payments to C. R.ARC., P.D.
Box 175.~~. 15fLJ1-0175.

MA.X'iflllD,O" The \ 1.anme1d
\ fid...Wuller Hamfest.Umpulef ShlM'
....ill beheld at the Richland Cour«y Fair
gtOUlld; in MaflSfield, starting at 7 A.\ t
Talk-in on W8WE 146.W .94. Contact
Pat AckemlWl N8YOB. 63 N. llIilwis
Ave.• M{UlSfield 0 11 441XJ5; or phone
(419/ 589-7133 aflt r6 PM EST. Sprm
sor: lntetCityARe.

FEB 16-18

O RLAf\rr;lXJ, FL 'Ihe ARRL State
COlwefltion and 50th Anniversary Or
lando IlamCation SIv.\.' and CompUlCf
Show " ill be held Fri. 5 I'\f--9 1'\1; Sat.
9 A.\ 1-5 PM: Sun. 9A.\ t-4 ~{ at Cen
tral Florida Fairground§. on Rt SO. Fo
l'\Ifffi b)' ARRL and l"ASA. 3 OX fire.
sentationo;, ~lARS . and Ladies Pr0
grams. Talk-in on 146.760. fur info and
advance tickets, contact Orlando
Hwn Catioll , P.O. Box 547811. Or·
lando FL 32854; or Ken
Christenson. (407) 291·2465; or e.
Moil KD4I QR@ooIcom.com.

FEB 17

ROSE\lLLE, ~n The L'Anse
Creuse ARC will hold an amateur radio
Open House at the Macomb Mall. for the
J'lU'IlO>C of introducing ham radio to the

public. They " ill opeate KB8YUV
1500 lITC- 2100 lITC and ....iO inviie
~i~iKn 10 join them on the air.0pemi0fl
....ilI be phone and CW in the Ge:ncnl
portion of the 80 ttrnugh 10meterband:s.
Conact Om" Herrin8/Ofl ,\'8NLJ(. (810)
465-2797; or by e-mail at
dh(lrring@macmnh./ib.nrius.

SALEM, OR The Salem Rptr.
Assoc. and Oregon Coast Emergency
Rptt., Inc. ....ill l:O-sport'>IY the 1996 Sa
jen HamFair at the Polk Couruy Fair
grotJKl§ in RidreaJ OR, 9 AM-4 P!--t
S...'ap table serup 6 I'\t-9 ~I Fri. night.
ao.:I 7 A.\I Sat. nnning. Talk-in on the
146.86 Rptt. Flea ~laJUl Dealers, and
Exhibits. ContaCt E\!(lII Burrouglu
N7IFJ. (503) 585-5924.

T RAVERSE C ITY, MI The
Cherryland ARC ....'iII host their 23rd
Annual Swap-n-Shop at Immaculate
Conception M.S., 8 AM-~oon . VE
Exams fol lowing the Swap. Talk-In
on 1-l6.86. Contact JOt W81VT at
(616 ) 947-8555; or Chuck WSSGR
at (616} 946-5312.

FEB 18

DAVEr"ll'ORT,L\ The25thArmual
Da\-enport ARC Hamfesl. ....ill be held
7:30 A.\ t-3:3O 1>\1 at the QCCA Expo
Cenl~, 2621 -ttIt Ave., Rod. Island lL
Talk-in on the W0BXR 1-16.1&'.88 Rptt
For info. tickets. reservercos, SASE to
Kellt " j1li1l1/lS K9UQI. 4245 10th S,.•
Eas/ Moline IL61244-4154_fur VE Ex
ams, SASE to Roger Fnm¥.e K9AYK.
251A5 F:: 29th COlin. Davenport IA
52&J).

FEB 24- 25

CL'CJ:I~:rr;An OH The ARRL
Great Lakes Div, Comention 1996 ....iO
be heW at Cincinnati Garrlt.'JJS Exhibition
Center, 2250 Seymour Ave., Languon
Farm Rd., 8:20AM-5 I'M Sal. and Sun,
All indoor,. VE F..xan~, Flea Martel.
Accomodations at the Quality Hotel
Central, :'Ilo",.ood OH. (513, 351.«XXl.
For info COOlact Sun Cohm UD8QDQ.
Chain1l(/1J, lJOl Ro_ml Oak 0 .. Cincin
mJli01/45237. Tel j5JJ}531-10ll.

FEB 25

CUYAHOG A li'AI.Uoi, OM The
Cu)'ahoi!a Falls ARC, Inc. will 'ipllO-'o(lf

their .42nd Annual Hamfesl. ComputCl"
SIv.\.-1F\ca ~ Iarl.:et al Emidio& Sons.. 48
Bath Rd Tables mUSl be reserved in ad
vance. For details, cal l Carl J,'8Jl/J.
(216)497-7f)I7.

UVO~ su The Lh"Orlia ARC
will present its 26th Annual Swap 'n
Shop 8 A.\1-3 PM at the Dearborn Civic
Center, Dearborn MI.ARRUVE Exams.
Talk-in on 144.751535. For info, send.4~
x 9"" SASE do ....·til Coffin n l\8GlH..
livonia ARC, PO. 8m 2111. livonia MI
48151. Ttl (313)261·5486.

xsw WF.S'nllroiSTER, DC,
CANADA The BurnabyARC ....i Uhost
theirAnnual Rea Market at wesnninsicr
Armourics. 6th SI. at Queens. Setup at
09lXl; buyers from lOO)...14CO. Talk-in
(HI VE7RBY. 1453 5 or 442.85. Pease
contael the club nt1 ~tonday nip at
2(0) 10cal time on 1453 5; or .....rite the
club at sox 72012, 4429 Ki1Igro-ay.
Bumab)' Be VSH 4P9. Canada.

PlTI'SBt:RGH, PA At' ARRL·
Sarcuorcd Hamfest and Computer
Show, sponsored by the South Hills
ARC, will be held 8 AM-3 PM at Castle
Shannon VFD Memorial twL Route 88
(libraJ)' Rd. ), Castle Shannon PA. Talk
in on 146.955(· )and 146.46§impkx. For
tickets and resevecoes contaa Hanft S!
Chai17l'lOl1' SteI-'f' !.oM N3RNY. P.O. &x
lJ626. Pittsburgh PA 15228. TeL (412,
341-1043.

MAR'

A8SECO~, I'\J The Shore Points
ARC ....'ill sponsor its 14th annua1
hamfest. ' 'Spingfesl ' 96," at Holy Spirit
H.S. on Route 9 (314 mi. south of Route
30), Slal'ting at 9 A.\1. Setup al 7 A.\1.
Flea Mad.el Talk-in on 146.3851.985.
fu" info, wme to Sfl\RC. PO. Box 142.
AbSff(J11 NI 08201.

:\tAR3

BRAVITREE, MA A Ham Radio
Flea \Iarl.:et ....ill be sponsored by the
South Shore ARC 9:30 A.\t-2 PM at
DAV #29 Hall on Ubeny St. Set-up at 8
A.\1. No tailgating in the parking Iol. ~

Talk-In 011 146.67(·) Quincy Rptr. VE
Exams for pre-reg. puniciparus. Parking
in P.uiWtg Lot only (no side ,treets or
yards). Contact I-Hlli1l1/l Morgan, 25 Hel
tnn Rd., &stOll MA 02122.

SPECL\L.lV Ef'\iT STATIOSS

FEB II

SJo::Anl ,F... \\'A l11c 3n1 Annual
NW QR!' Club Wimer Sprint will he
held IKOO lITC~lli9 trrc. Fn:q.:
CW- 3..'iOO-3580. 7OJ..'i-7<Wl. 14060.
21CW kllL SSB-I.428S. 21385. 28385
kI--U. S4'f1d cootpIeted logs by Feb. 29th.
1996 to Sun YamllO KG7ME. COOlot' U

Editor. 3457 12th \- \-CoS/. Stank WA
981/9.

FEB 17- 18

AI.EXA:'\:D RIA, VA The Mount
Vernon ARC will opera te :'Il.4UV
1600Z-2200z Feb . 17th-1 8th. to
commemorate George Washington'S
Birthday. Operation will be in the
lower General 80-15 meter phone
subbands, and in the Novice 10
meter subband. For a certificate ,
send QS L and a 9" x 12" SASE (0

MVARC, P.D. Box 7234. Alexandria
VA 22307.

Uncle Wayne's
Bookshelf

f'M- liOO-274-7l73 Of 6Ol-924..(m~. fAX
",,:'.~'J14'86Il. Of see or<kr ((WIll OIl pate n
j" ~ ,nformalioo_

GreatARRLBooks!
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EASTERN UNITED STATES TO:

Hum_ 88 on your F.edbKII " ....

PROPRGRTION

29 P

times very much like 20 meters. I
expect this will improve in 1996 ,
and you may see 15 meters come
alive, 100.

Twenty meters, as always, will
be your dependable OX band,
while 30 and 40 continue their ex
cellent winter ways, as do 80 and
160, but these latter two band s will
soon begin to show signs of Spring
with (CRN) and a poorer Signal.
to-Noise ralio. ED

20-160 Meters

27P 28 P26P26P

18 G 19 G 20 G 21 G 22 G-F 23 F-P 24 P

Uncle Wayne's Bookshelf
ORDER FORM

The tz-meter band has been
quite gooc:l all through 1995, with
some excenent openings-a t

15-17 Meters

29. Yes, thaI's righi , thi s is leap
year, and February has 29 days.
On Good days, the higher bands
will be open longer and signal
strenglhs better lhan tast monlh,
as we approadl the Spring equi
nox, and you may find some sur
prising and weloome activity on 10
and 12 meters.

IY"" IN) onJer by ....... 1depllore.1Jf ,.... All ~ym<nlS" I<> oc in t;s fuftI>. All... 4 -.. for~J
~Pr.... """""' I0 ""'"._~"IIlf'PIim- Jftn.._ - """" ..__I j

ITEM TITLE aTY PRICE TOTAL

r SUN

FEBRUARY 1996
MON TUE WED THU FAI SAT

1 G 2 G 3 G

4 G 5 F 6 F-P 7 P 8 P 9 P-F 10 F

11 F·G 12 G 13 G 14 G 15 G 16 G 17 G

February is shapi ng up as a
very good month for OXers, I think.
The best days (G) are Feb. 1 10
Feb. 4 , and Feb. 12 10 Feb. 21.
The worst days (P) are likely 10 be
Feb. 7 and Feb. 8, and Feb. 24 10

In fact , it is possible that the sun
spot minimum may occur as early
as June this year, accompanied by
rapidly increasing solar flux levels
not Ioog thereafter. The "up" side
plot of solar flux values for any
cycle is usually steeper than the
"down" side plot , so rejoice!

10-12 Mete rs

GMT: 00 '" " 06 '" 10 12 " te " " 22
AU\Sl<A " "ARGENTINA zo ., ., ., eo " ao 15 15

AUSTRALIA " 20 40 ., ac " 15 ts
CANAL ZONE rs " "

., .,
" " ts ts 15' ts-

ENGlAND so ., OJ ., .,
" " " " eo "HAWAll " "

., e OJ " 15 ts
' NO~ ac .,

" "JAPAN " " " 20
- -

MEXICO ts eo " eo .,
" " 15 rs rs- rs-

PHILIPPINES ee
PUERTO RICO 15 " 40 " ts 15' is-
SOUTH AFRICA ts " "U.S.S.R. ., .,
WESTCOAST

Jim Gray Wl XU
210 Chateau Circle
Payson AZ 85541

Old Sol is staging a surprise lor
all of us! The first spots of solar
cycle 23 have appeared about 30
degrees north (and south) of the
sun's equator, a10119 with old spots
of Cycle 22 near the equator. The
polarities of Cycle 23 spots are the
opposite 01 those of Cycl e 22
spots. It looks as if Cycle 22 will
be-or has been-shorter than
normal (about 9.5 to 10 years in
stead of 10.5 to 11.5 years), as I
suggested more than a year ago.
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TECHNICAL DATA
Type: ." VHF 618). UHF 3 x 518).

Gfoond f'ldll('

ImPf'd<l nce: _ ".. "" , SO li
Ffl'Ql*OCY range: , '-"1F f42-148 MHl

UHf 430-440 MHz
...... vtmeal
. Sl 21
.VI-f' 6 w-tz.
UHf ISMHi

_._ _ \r1-lF 4 dBd - 6 I 5 dB!

UHF (, dBd, 8 I 5 dill

Mdx Power: " .. " " "" , 200 Wd!tl
. -N- Female

, _60ml\ec;ond
•. 1BOO mm

170 mm
_______ 950 q

e3S -S4 mm

~: .-.
VSWR, d\ rreq =
~_,*'lSlNR2 - 1 '

Coorecuon: ..
WFnd (~nce

lenglh (ilppro.q: ._.,
lIildo.JIleogth (dPP-o..l:
Wl'll11l~,.
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Strict qualify standard, technological research
and years ot experience are at the basis ot
Sirio's products. A wide range of CB·VHF· UHF
antennas and accessories is available.
Please, contact us for more information !!!

0'- -

TECHNICAL DATA
Type: ' 0< ' \Il-IF· UHFWKle{)and DlSCONE
moeceoce. . so n
Fr!."QUenCY range: ". Rxl5-I JOOMHz
Vhf Tx Bin::l: 49-SIII 10-180/21S-300 M-lz

lH Tx!m(l: .... 415-4bSlb'0-6S0!7 10-

IOOCVl l30-l300 M-lz
1'OlarlliIIon: __ \ItltICal

VS W.R.: at rreq res.. Si ll
Gitn: _.. Odlld- l lS tlBl

Ma-. Pr::J.ver: . '"'""300 W.-m ,l..H' zoo w.m
Connection:
SD I JOOU. ",,", .. 'l)HF" fema'e

SD !JOO N:. ... ""..." " "N" fl!fTlil!e
Wind resseoce. ,. ,." 4Qm/'>e(ond
Lengll11~1 : ._ _ ' ,' 1700mm
El.RdoarIlelef: ..... .. " . .. _850 mm
Wl'lC11f laWOll-J- . -_.. -- lJOO !1
M::.uU'og mast: .. . _.1' 2>54 mm

SD UOO UIN

SIRIO'46049 VOlTA MANTOVANA· MN -ITALY-Tel. (39) 376/801515· Fax 1391376/801254
anterY1e NORTH AMERICA OFFICE: TORONTO -CANADA . TEL 15191650 9277 . Fax 15191650 1779
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TH-42AT

Other Features
•orss & page
I OTMF memory (5 ~ 15-digil codes) &

transmit hold
• Multiple scan & scan slop modes
• Busy channellock·out
• Tone alert wittl elapsed time lodlCator
I Selectable squelch conliguratiOn
I Key lock
• rene-out timer (30. 60. 90. 180, 900 sec.I
• Auto battery-saver ClfCurt
. lCDwittl 2 backIiollt modes (on demaBd or

continuous)
• 3-1eve1 RF output powef control
• BuiII.-fl cress., llXX1eI and optIOIl3I decoder
• Auto power-off
• Auto repeater offset (llH2AT)
• Battery Yoltage inlliealor
• Modifiable for MARS/CAP '

TH-22ATK2 version

1M HANDHElD TRANSCE IVER

If you prefer to custom tailor your own
TH-22Al you can choose the low-cost
TH-22ATK2. You now have 8 different power
and charging options including (3) NiCad
battery options (PB-32, PB·33, PB-34), an
AA alkaline battery pack (8T-9) , or start with
just the PG-2W power cord for DC power input.

IS0 9002 :\k'('l~ 'S9 rvtllluWI:luring
Quality System

TH-22AT/42AT

95ARD-I323

KENWOOD COMMUNICATIONS CORPORATlON
AM ATEU R RAOIO PRODUCTS GROUP

PO. Box 22145, 220 1 E_ Dominguez 51" l ong Beach, Calilomia 908OH.145
Customer suwortIBrochu,.e (310)639-5300

Repair L.ocabonIIPar1s (aJOj KENWOOO BI*!lIl 8o<W seoee (B8S) (310) 161-8284
INTERNET h11p/_~_nel

KENWOOD ELECTRONICS CANADA INC.
8010 KeslreI Road. Ptsseu ga. QnIario, e.-l5T 1$8

TH-22AT

Power source versatility goes a step further:
you can remove the battery power source
completely and use a direct DC(5,0 V- 16.0 V)
source from your car or home using the PG-3H
fil tered cigarette lighter cord or the PG-2W DC
cable for a full 5 watts (9.6 V-16.0 V) of power.

Luminescent DTMF keypad

The fET power module generates high output
power (5 watts with only 9.6 V input) from a
PB-J,4 battery, providing many additional hours
of enjoyment. The supplied 6 V PB-32 battery
pack provides up to 3 watts (TH-22AT) or 2.5
watts (TH-42AT).

(Hidenl MOS FET power module

Great receive audio output

40 lIon-volatne memory channels
+ I call channel

Measuring jUSI2-3116 x 4-5/8 x l ' (56 x 117
x 25mrn), these transceivers are so small and
slim that they can easily slip into your shirt
pocket. The TH-22ATITH-42AT are remarkably
light, yet reassuringly built tough.

Compact rugged design

In the famous Kenwood trad ition, the 1-7/1 6"
speaker offers outstandingly clear audio quality.

Direct DC • in terminal

Light Sensation
User-friendly operation

Fingertip convenience. Both the TH·22AT (144
MHZ) and TH-42AT (440
MHz) feature an easy-lo
use menu system with
programming and simple
operation lor the new
operator asweu as the
veteran .

All 41 memory channels can independently
storeessential data-transmit and receive
frequencies, frequency step, tone (CTeSS)
frequency, tone onJoff, CTCSS en/ott, DTSS
code, DTSS onJoff, shift reverse on/oft-all
in a non-volatile E2PROM. There's no need
for a lithium battery backup.

The DTMF keypad enables direct frequency
entry (in VFO model and direct recall of
memory channels (in MR mode). The DTMF
memory function allows storage of up to (5)
commonly used auto-dial telephone numbers
for autopatch use. The luminescent
keypad helps increase operating convenience
whi le no additional battery dra in is required.
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