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SYNTHESIZED VHF FM Ge. more fealures for your dollar with our

EXCITER & RECEIVER MODULES REP-200 REPEATER
LOW NOISE RECEIVER PREAMPS
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Get time & frequency checks
without buying multiband hf
rcvr. Hear SOla r activ ity re
ports affect ing rad io pro p
agation Very sensitive and
se lective crystal controlled
superhet. dedicated to listening to lINN on 10 MHz. ,
Performance riva ls the most expensive receive rs

• RWWV Rcvr kit. PCB only $59
• RWWV Rcvr kit with cau. spkr. & 12Vdc adapter $89
• RWWV Rc vr wit in cabl with spkr & adapter . ,,, , ,, $129

~
LNW-() ECONOMY PREAMP

, e ONLY $29 k it, $44 wiredltested.·t .M iniature MOSFET Preamp
". • Solder terminals allow easy con-

nection ins ide radios
• Available for 25--35, 35--55, 55-gO, 90-120, 120-150.

150-200.200-270. and 400-500 MHz bands

WWV RECEIVER

LNG-( ) GAAs FET PREAMP
STILL ONLY $59 , w i redltested

• Make your friends sick w ith
erwv t Work stations they don't
even know are there

• Install one at me antenna an d
overcome coax losses,

• Available tor 28-30, 46--56, 137-152, 152-172,210
230, 400-470. and 800-1'60 MHz bands

WEATHER ALERT RECEIVER
A sensitive end se le<::livlll pre-

fess ional grade rec eIver to
monitor crit ica l NOAA weather
broadcasts. Good recept ion
even at distances 01 70 miles or
more With suitable antenna, No
comparison wrth ord inary consumer radios!

Automatic mode provides storm watCh, alerting you by
unmuting receiver and providing an output to trip remol e
equipment when an alert tone is broadcast. Crystal con
tro lled for accuracy: all 7 channels provided (162 .40 to
t62.55)

You can buy just the receiver pcb module in krt form or
buy the krt wrth an attract ive metal cabinet. AC power
adapter. and built-in spea ker. It is also ava iiable factory
wired and tested
RWX Rcvr krt , PCB only "." " , .. $79
RWX Rcvr kit with cabinet. speaker, &AC adapter $~

RWX Rcvr wi 'ecIltested in cabinetwith speaker & i'dapter $139

Join the fun. G.t striking
images d irect ly fro m the
weather satellil.sl
A very sensmve wideband
fm receiver opt imized for
NOAA APT and RusSiar"l
Meteor weather fax images on the 137 MHz band

The R139 is lower cost and easier to rnalntaln than syn
thesized units. And rt is designoo from the ground up for
opt imum satellrte reception: not just an off·the-shelf scanner
With a shorted-out IF Merl

Covers all five satellrte d1annels, Scanner circurt and re
corder control allow you 10 automat ically search for and tape
signals as satellites pass overhead, even while away from
nome
• R139 Receiver Kit less ca se $159
• R139 Receiver K it with case and AC power adapter $189
• R139 Rece iver wll in case wrth AC power adapter ...$239
• Inlemai PC Demodulalor Board and Imaging Software ".".. ".. $289
. Tumstile Anlenna , " ".. "." .. " ". ".. ".. $119
• Weather Satellite Ha~dboo ' , .."." ..".."." "." ..".. "..,, $20

/ . - ...

COR·3. Inexpensive. flexible COR module with timers ,
courtesy beep. audiOmixer, o nly $49Ikil, $79 wit.

CWID. Tradrtional diode matrix ID'er ....""" " kit only $59.

CWlD-2. Eprom-control led ID'er.......onl y $541klt, $79 wit.

DVR·1. Record your own voice up to 20 sec, For voice id
or playin!1 club announcements $S9/kit, $99 wit.

COR.... Complete COR and CWIO all on one board , 10 in
eprcm . Low power CMOS , """ only $99Ik lt, $149 wit.

COR_6. COR w~h real-voice id Low power CMOS. non-
volat ile memO!)'. . " , ,kit only $99, wit only $149.

COR_5. liP contro ller w ith autopatch, reverse ap. phone
remote control, lots of DTMF control functions, all on one
board. as used in REp·ZOO Repeater, $379 wll.

AP ·3. Repeater aula patch, reverse autopatch , phone line
remote contro l. Use with TO·Z, .... kit $89.

TD-2. Four·d igit DTMF decoder/controller Five latching on
off functions, toll call restriclor kit $79.

TD-4. DTMF controller as above except one on-ott function
and no toll call restrictor. Can also use for selective calling:
mute speaker until someone pages you "" , kit $49.

A microprocessor-controlled repeater with full auto
patch and many versati le dtmf remotecontrol

features at less than you might pay for a
bare bones repeater or

controller alone!

Digital Voice Recorder Option. Allows message up
to 20 sec, to be remotely recorded off the air. Play
back at user req uest by DTMF command , or as a
periodical voice id , or both , Great fo r making club
an nouncements! .. only $100.

REP-200C Economy Repeater. Rea l·voic e 10 , no
dtmf or autopatch .,. " ..... ,.. ,.. , Kit only $795, w&t $1195.

REP-200N Repeater. Without contro ller so you can
use you r own, ." , Kit on ly $695. w&t $995

Now 
2 meter m achines in
stock for next day sh ipm en t l

Hamtronlcs has the world's most
complete line of modules for
making repeat ers . In addition to
exciters, pa 's, and receivers , we
offer the following controllers .

• kit still only $1095
• factory assembled still only $1295
50-5., In ·1U 21..233, . 20-.1 5 U'1>. (W2·g2a MHz sigh"'f hi<J />or )
.. f e e l'fpc ' « Oplod fo< commorci. 1' Of\Oce", 1500 &. 500 MHz bond'

Access all your favorite
c losed repeatersl
• Encodes all standard CTCSS
tones with crystal accuracy and
convenient DIP switch selection.

• Comprehensive manual also shows how you can set up
a front panel switch to select tones for several repeaters,
• Decoder can be used to mule receive audio and is cptj
mized for installahon in repeaters to provide closed access
High pass liner gets lid 01 annoying buzz in receiver,

• TD·S CTCSS EncoderiDeCOder Kit .... " ,only $39
• TD-S CTCSS EncoderlDecoder Wiredllested '" , .......$59

T301 EXCITER

{I-

R301 RECEIVER
• Kit , only$ 139
• TCXO option ".$40
• Wlredltested " ,$209

(includes TCXO)
• Our traditional crystal"

controlled receivers
and exciters are s/ill
available for all vhf and uhf bands

Rated for continUOliS dUty,
2-3Woutput.
• Kit .. ... ..only $109
• TCXO option " ,$40
• Wiredltested _. $169

{includes TCXO)
• Inquire about models

tor higher frequencies.

CRYSTAL CONTROLLED VHF & UHF
FM EXCITERS & RECEIVERS

No more waiting for crystals!
Hamtronl<:s is pleased to
announce a new line of its vhf fm
transmitters and receivers ,
popular for repeaters, voice and
data links , control, telemetry, and
other demanding applicat ions.

r aoi Exciter and R301 Rece iver provide high qua lity
nbfm and f5k operation on 144-148 MHz (and 148·174
MHz lor export and ccvt services). Features inctude:

• Dip switch frequency selectiOn.

• Exceptional modulation for voice and acse.

• Vet}' low noise synthesizer for repeater service.

• Direct fro for data up to 9600 baud.

o Commercial grade tcxo for tight frequency accuracy
in wide range of environmental conditions:
2ppm -30 to +60'C,

• In stock tor same day shipping.

FM EXCITERS: 2Woutput. continuous duty.
• l AS1; for6M. 2M, 220

MHz . . kit $99 , wit $169,

• TA451: lor 420·475 MHz,
________ .._.. kit S99. wit $169,

• TA 901: for 902-928 MHz,
(O.5Wout) " ,wit $169

FM RECEIVERS:
• R100 VHF FM RCVRS
Very sensmve - 01S,N,
Superb se lec tivity - both
crystal and ceramic IF fillers,
>100 dB down at :1: 12 kHz,
best available anywhere,
flutter-proof squelch.

For 46-54, 72-76, 140-175, or 216-225 MHz. .. ,.. ,..
.. ... ...... . . kit $129, wIt $189.

• R144 RCVR. Like Rl 00, for 2M , with hel ical reso-
nator In front end .... ,.. ,.. , .. .. kit $159, wit $219.

• R451 FM R CV R, for 420-475 MHz. Sim ilar to Rl 00
above . .. ..,.. kit $129, wit $189.

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

Buy at low, factory-direct net price s and savel

For complete Info. call or write for complete catalog.

Order by mail. tex. e m ai l . or phone 19· 12. Hleasle.nllmel.

Min. $5 S&H charge for t - lb . plus aden waight & ;n"".anc•.

Use Visa. MC, Discover . check. or UPS C,O.D.

D=
View Catalog on our Web Site

www.hamtronics.com
email : j v@hamtronics.com

ham r'O"i,Yics, mc.
65-0 MDUI Rd; Hilton NY 14468-9535

Phone 71~392-9430 (fax -9420)



KPC-9612 Plus

i r o n ies
1202 E. 23rd St., Lawrence, KS 66046
tel: 785-842-7745 • fax: 785-842-2031

e-mail: sales@kantronics.com
web: www.kantronics.com
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KAM Plus

KPC-3 Plus

• 1200 bps - Now with more features!
• Packet. GPS/APRS, Host. KISS and WEFAX modes
• Personal Mailbox (PBBS) now supports multiple calls
• Copies NWS EMWIN with optional software
• Remote access. sensing and control with two AID and two

control lines
• KA-Node or option K-Net networking capability
• PBBS l OOk. expandable with optional S12k RAM
• Uses external power or internal 9v battery
• NEWUSER mode and online help

• 1200 port AND second port of 4800 - 38,400 bps
• Most modes/ capabilities of the KPC-3 Plus and POCSAG(paging)
• Unique design allows the addition of another port.

high or lowspeed·
• KA-Node or K-Net option works with multiple ports
• Remote access, sensing and control capability
• Telemetry transmission capability
• NEWUSER mode and online help

• Same great KAM Plus performance in an attractive new package!
• Dual port VHF/H F(1200/<-300 bps) multimode TNC
• Packet. GPS/ APRS. Host. KISS. WEFAX. CWoRTTY. AMTOR.

PACTOR, G-TOR··, TOR, and Free Signal Detection fo r Hf e-mail
• l OOk personal mailbox standard, expandable with optional S12k RAM
• Remote access capability
• Real time. battery backed clock
• NEWUSERmode and online help
• New style case available for older Kam Plus units

xantrcntcs offers a number of ways to enjoy the growing field of
ligital communications. Choose the unit that suits your interests and
ludget. AU Kantronics units come with a one-year limited warranty
and can be upgraded when firmware updates become available.



AASTRDN
I~ CORPORATION

9 Autry
Irvine, CA 92718
(71 4) 458-7277 • FAX (714) 458-0826
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www.astroncorp.com
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the reports . But, since noth
ing goes wrong with the out
lets the men spend 40 hours a
week fa lsi fyi ng their reports .
T he cost o f maintaining these
special outlets per year, no r
counting the paid mainte
nance men doing the tests,
costs an average of $SO,(}(X) a
year per hosp ita l.

All of which may help to
explain why hospital s cost so
much when you need 'em.

Of co urse, if you pay anen
tion to my recommendations,
you're not likely to need a
hospital un less you suffer an
accident.

The Begging Bowl

I got a fo rm letter recentl y
from Ambassador Petrone,
who lives in the next town
over. He was asking me to
donate money to the Republ i
can party. For a couple of
thousand bucks I could be
come a NH GOP Club mem
ber. Wow! It reminded mc of
the endless letters I got from
presi dents Reagan and Bush
as king for donations . Any
way, here 's what I wrote the
good ambassador. No, I didn' t
ge t any reply.

W hy d id the Rep ublicans
lose the last governor's race?
Was it money? Was it a lack
of good management of the
campaign? Was it a weak can
didate? Was it a serious lack of
a stated program for achieving
the Republican goals? For that
matter, arc there any act ual spc
cific slated Republican goals, or
arc they amorphous ... less
government, less taxes? I haven't
seen any plans for achieving that
men tioned anywhere.

And. by the way, where
does donated money go? For
generous salaries? For whom?
Is there any account ing to us
Republicans of the revenues
and expenses of the NH Re
p ublican party? How can I
fin d out about thi s? My suspi
cion is that there is a crisis of
leadership in NH that more
money is only going to make
worse, just as government
spending has made virtually
every other social problem
we face worse.

Politicians can only be
stopped in their spending by. -- . .

But all that doesn't have
much to do with depression .
When yo u' re depressed you
don ' t have the initiative to get
out of the mess you're in, so
it j ust gets worse. It takes a
lot of initiative to work out
the detail s of how to mo ve
yourse lf and your fami ly
from an apartment in Brook
lyn or San Francisco to a
farm in New Hampshire or
Oregon , two or three hundred
mi les and a lifetime away.

T hu s, step number one in
fighting depression is to
tackle the easy parts: nutri
tion and exerc ise. A switch to
raw foods, with mineral and
vitami n supplements, plus a
daily brisk wal k or jog for a
co uple of mi les and a fcw
minutes listening to good mu
sic should gel you out of yo ur
funk enough to start planning
a better life for yo u and your
family. How about that big
antenna farm you can have,
eh? And maybe some chick
ens running arou nd your
yard. I've got a couple chick
ens, a duck, a turkey and
three rabbits running around
mine. And that doesn't count
the wild turkeys and phcas
ants in the fields where I
walk.

A reader whose expertise is
hospita l electronic equipmen t
exp lained that one of the ho s
pital regulations req uires the
use o f special wall out lets for
safety grounding reasons. Be
sides being a bonanza for the
only firm making 'em, there 's
a rule that they have to be
tested regularly. Most hospit al s
have two men whose jobs are

Exposed

T T ". . .'

sugar, white flour, denta l
amalgam, root canal teeth,
fluorides, hydrogenated fats,
etc., and we get plenty of ex
ercise, then depression is
highly unli kely. Hey, some
music won' t hurt, either. A
two-mile brisk walk in the
sun every day, exercising
with hand/wrist wei ghts, roll
ing the eyes instead of j ust
looking straight ahead, hyper
ventilating and breathing totally
in and out of the lungs will do a
lot to get rid of depression.

People who prefer to live in
the ci ty, where the ai r is pol
lu ted, and eat Danish and cof
fee for breakfast, are goi ng to
have to recognize tha t this is
goi ng to cut their normal life
span about in hal f. A short
life. but a merry one. right?
Merrier than living out in the
country on a small fa rm,
where the air is pure, the sun
light unfilte red by smog,
where you can run yo ur own
small mail-order business and
fit in an hour's walk every
day? W here the EMFs arc
minimal, the neighbors a half
mile or so away, and you can
grow your own food, com
ple te with the minerals miss
ing from the supermarket
stuff. Sure, give me the c ity,
with its grime, smog, crime,
drugs, $20-a-day parking, $SOO
apartment rentals, and so on
every time. Oh, I al most for
got thc rudeness of your neigh
bors, the stress and constant
aggravation.

As I write this I' m looking
o ut of the window at nine
damned deer eating my
hedge. Go away! And then I
chuckle as I read pathetic let
ters from hams living in
houses or even towns with an-

Depression is difficult to
tackle because there are scv
end potential contributing fac
tors. #1 is psychological, where a
person is faced with a seem
ingly insoluble problem and
just gives up. #2 is also psy
chological. the resu ll of child
hood abuse. This is similar to
# 1, in that the child suffering
the abuse is unable to cope
with it and gives up . Unfortu
nately this lingers on as teen
age depression and. accord
ing to a study at UNH, corre
lates with teenage suicide. #3
has to do with both lousy nutri
tion and the possible allergic
sensitivi ty 10 someth ing being
eaten or in the environment.

I was depressed a good
deal during my teens and 20s
as a result of chil dhood beat
ings by my fa ther. Thi s is
now call ed child abuse. My
life was totally changed when
I was 28 and discovered a su
per-fast and highly effec tive
psychotherapy. It did in hours
what few psyc hiatr ists even
hoped to do in years . I got
very good at us ing th is ap
proach, but I gave it up when
I found that very few people
really wanted to improve their
lives.

Allergies can exacerbate de
press ion. I've got a couple o f
good books on that subject
around here somewhere.

If our bodies are getting the
nutrition they need - includ
ing the mi nerals missing in
our supermarket food. and
we're drinking distilled water
instead of city-provided sludge,
we' re exposed (0 actua l sun
light , breathe fresh un po l
luted air, and avoid the usual

Depressing , Isn't It?



CIRCLE 33S ON READ£R SERVICE CARD

estly believe what they 're
saying about the code being
important, then they should
support thi s s imple c hange.

Those F CC Auctio ns

Continued on page 80

O nce Cong ress go t the
smell of money, the lid was
o ff as fa r as auctioning o ff
parts of the radio spectrum
was concerned. From the Con
gressional point of view, it's
been an $11 billion bonanza .
Whee ! More money to spend !
And that (it may come as a
news flash to you) is the pri
mary interest of Congress. The
control of money is po wer.

Auct ioning off spectrum to
the highest bidders has its
downsides. For one, it guar
antees that the biggest corpo
rat ions are almost certainly
goi ng to be the big winners. It
takes deep pockets to come up
with $ 11 billion. for two, this
means that it is unlikely that
we, the public, arc go ing to get
the latest, greatest technology.

Menu Plus Inc.
1271 Denison St.. Dnits 56-57
~Iarkham . Ontario. Canada LJR 485

decades s ince we contri buted
technically to the art . These
days we are an elite group of
aging survivors , doing our
best to get all of the recogni
tion we can from our group
via contests such as DXCC

• •
and we've done almost noth
ing to encourage newcomers
in the last 30 years .

So, if we're going to keep
down the HF QRM, the
QCWA officers are 100% o n
target. Stick to the hazing.
Force newcomers to take the
time and do the hard work it
takes to build a skill tha t for
them seems almost com
pletcl y use less and will soon
be lost, making the whole
thing an enormous waste of
time and effort. With o ver
90% o f what few active HF
hams we have left on voice, I
can unde rstand their com
plaint. Heck, let's make it
even more painful with a 20
wpm minim um. And make
that retroactive. requiring Ex
tra Class licensees to rcqualify
when they renew thei r tic kets.
If the QCWA o fficers hon-

QRP VFO!
High power key pod
lontrolled dired
digitol synthesis
VFO for low
power enthusiasts

Get base station performance from your QRP rig with keypad

controlled VFO feat uring:
,/ Keypad entry of freque ncy
,/ 10 Hz t0 40 MHz frequency range
,/ Digita l VFa with 10 Hz resolution & display
,/ Variable rate incremental keypad or rotary tuning
./ Dual \ 'FOs (A&B) allows cross band selection
,/ 100 memories for VFO A&B

,/ Keypad selection of bands
./ RIT (+1- 9.99kHz)
./ Size: L-r X H-2.5"' X 0 -0.9"
sp«:f(J/ b""r.d".... mt7'Odt;ClOI)' P"t;JtI: I U 9 (U.s. } pb<$ I /O smpl'mg

Order now and also receive the RS-232 option to control VFO
operation via your PC. Orders: 1-800-923-3423.
Info: (Tel.) 905-470-29UO (Fax) 905-470·6742.

have is that the entry ( Nov
ice ) test should be raised to
a t least 20 wpm. This will
he lp keep the riff-raff, CBers,
and nuisance kids o ut of our
fraternity.

W he n I jo ined a high
schoo l fraternity I underwent
hazing. T hey forced me to
chew lye soap and then drink
Coke". I' d ne ver before tasted
Coke, but despi te the intense
pain it inflicted on my raw
and bleeding mouth, I' ve
drunk dozens of bottles and a
couple o f cans in the e nsuing
60 years. Hazing is an institu 
t ional ritual when joining a
fraternity.

In college the hazing was
even rnore rigorous (and
painful) when I joined Sigma
C hi. In addition to endless
vigorous paddling, we pledges
were put through a series of
tried and tested rituals. Like
when I wass driven miles and
then dumped on a deserted
coun try road at m idni ght in
a sno wstorm and left to find
my way back. Serend ipi ty
s tepped in (Allah be praised')
and W2MAM came along
minutes later, o n his way
10 dump some o f his
pledges (from a different
fraternity. j ust a few
doors dow n from ours) in
the middle o f nowhere.
So I got back be fore my
frate rnity brothers. Yes,
of course I was punished!
I also was given five min-
utes to learn the Greek al
phabet - which I still re
member. It comes in
handy every now and then.
doing crossword puzzles.

So, fraternity hazing is
acceptable as long as too
many p ledges don' t get
killed. And in the ham
frate rnity our major haz
ing instru ment is the
code. No, it serves no
useful purpose any more,
other than as a means for
o ld -timers to have fun .
But that's what ham ra
dio is all about these
days, right? Our abil ity
(and the need) 10 provide
skilled tech nicians and
operators for the mi litary
is lo ng go ne . O ur p ublic
service days are winding
down, supplanted by cel
lular telephones. It's been

When the QCWA endorsed
the continuation of the code
test as the major barrier to a
ham license, I wrote the fol
lowing leiter. I' ll bet you
won't believe that they didn't
publish it. Or even answer,

Barry: The latest issue of
the QCWA Journal arrived
nice job . And I know how
much work it takes to put out
a magazine. But, you know, I
d idn' t see any invitati on for
letters or comments. I respect
that the ARRL has made it
abundantly clear that the
QCWA being active in ama
teur pol itics is no t an option.
A..k past-president Harry Garn....
man W6ATC about what ha p
pened when the c lub timidly
ventured into that arena.

I was deligh ted to read that
the club officers are 100% in
support of the code test. I
couldn't agree more. 1000% !
TIle only small complaint I

credit, as ex-Governor Gregg
once explained ... and as
we've seen proven endlessly.
And si nce the NH Republican
party is run by politicians , is
there any reason to believe that
our party leaders arc working
with a different agenda?

We do have some ser ious
problems: reall y bad schools,
a corrupt health care industry,
a corrupt Congress, a corrupt
Administration, a j odiciary that
ignores the Constitution in its
social engineering efforts, a
mincral- and vitamin-deficient
food supply, endless poisoning
ofour people - sanctioned by
the government, a drug war
that's totally failed, a war on
poverty that has failed , and so
on. There are some fairly
simple solutions to all of the
above, but you'd never know it
from listening to our politi
cians, Republican or Democrat.

You mentioned people will
pitch in if there is "d irec tio n
and leadership." Is there any?
I know I' ve seen no signs of
any.

Permission is granted to
use my letter format as an an
swer every time a polit ician
rattles his begging bowl. Just
input it in your computer and
print out a copy when you
needit.

QCWA
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and copper arc esse ntial miner
als and you get more than those
quanti ties in yo ur food. Al umi 
num is nut essent ial. hut you get
more than that every d ay in
food. and a dose o f most antac 
ids put... you ahead by decades.
E ven a litt le o rdi nary baking
pow dcr gives you years of this
amoun t o f alu minum. Anyo ne
who is a lle rg ic 10 nickel should
stay away from any stai nless
..tee I that con ta ins it . though
many do not. As for the si lver.
the Merck IndexHt says that any
silver absorbed through the ..kin
from silver compoundsdoe s 1I0t
cause any scnou.. toxic' effect'>.
bUI may color the skin gray. A s

far as being cumula tive. that is
doubtful. s ince if the o ther met
als actually d id pa.,s through the
sk!n the y would he in ion ic

form. and chemically reactive
with the bod)' Fluids. And a.. fo r
the hydrogen buildup. if all the
c urrent was e ffective in formin g
h ydrog en it would ge ne ra te
about a milliliter in the yea r. I f
all the current were concentrated
in a sing le poi nt and al l went
into ma king hyd roge n gas. in
o ne hour the bubble would he

slig htly over o ne mil limet er in
d ia m e te r, hu t. o f c o u rse. it
would form as an H~ ion. w hich
is a lready in the body fl uid s and
wou ld he lost with just a uico
rcricul cha nge in pH. And to usc
Miller's tactics. remember. I' m
a chem ist. nol a doct or.

I d id not ste p at j ust culc ula
lions. I used pairs of variou s
e lec trodes se parated by pad s
o f colton. we lled o ne lime hy
sa lt water, and again with com

mercia l deioni zed water, Beck
and o thers recommend usin g
wet pape r o r Flannel be tween
the elect rodes and the skin. I
weighed the e kctrodl.'s before
and after. The te st s .....e re run
w it h 9-15 mic roam ps o f direct
current for IOto 12 hours CJ\.' h.
On ly .... he n uving quarters as
electrodes wa.. there any nugra
tion of me tal io ns through the

pads o nto the negative electrode.
and that amounted to o nly n.1
mg w ith plain water and 1.1 rng

with salt water. It wa.. o nly the

Continued on page 8~
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e xotic problems. suc h as hydro
gen gas buildup in the blood : '

I'm 75 yea rs o ld . h ut I s ti ll
remember a lo t from gett ing my
BA in chemistry and I have a lah

here at home, so I loo ked into
his warnings.

My o rigi nal circuit using the
555 oscill ator has a 5'k unbal
ance. so if yo u se t it for 100
rmcroamps o utput. there will be
an effective fi ve microa rn ps in
o ne d irect ion. How much metal
can this cause to migrate? The
calcula tion is rela tively slm ptc
and it ..hows that if you usc the

dcvice with the five mlcroamps
unbalance for o ne hour per day
for onc year. the absolute maxi
mum inn mi gration from the

positive electrode (t hat is the
o ne they leave ) for the follo w
ing e lec trodes i.. as fo llo ws: a lu
m in um 0.61 rng: silver 7.35 rng:
iron 1.90 mg: nickel 2.00 mg:
chromi um 1.77 mg: copper-t.Jj
mg. ~1y doctor laug hed at the se
ti n)' q uan tit ies. and sai d yo u

would get mo re chromi um hy
ru b bi ng yo u r ha nd on a c ar
bumper. The iron . chromium

9V9V9V

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

. 9V

Num~r 6 on your Feedtnck card

From the Ham Shack

Now, in a private comm uni
cation. Mille r has contradic ted
himsel f and says the ....-avc torm
ruu ..t he ex ac tly b al anc ed o r
some serio us effects may res ult.
I am unable to find any o ther
warning o f this in 73. One ofthc
c harac ter istics o f hi s ow n
multivibrutor is that it docs not
produce a balanced waveform.
unless you carefully se lect com
po nents and measu re the o utput
to determi ne that it is indeed
balanced. It is not likely that

t he m a ny p e o pl e usin g
"Bioclcctri fie rs' have an exact
50'k duty cycle. so be warned
now, ~t iller warned that an v
unbalance will cause ion migra
tio n from the e lectrodes, and
that heavy me tal io ns arc roth
po is onous a nd c u m u la t ive,
" Eve n silver ions absorbed in
thi s manner are tox ic . A ny i rn
balance can a lso lead to more

1+" I~
+36V

51 o-t I I
!MAYBE ON

CURRENTADJUSTron lOOK ~ TOCURRENT

• 5 ,
" ADJUST ELECTR

15K /,
I 10

~.J
33K r-r- ........_-
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33K •

0 1 •
> CD 4047 •, ••

or: rh • WAV£
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,
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Kenneth E.Slum' W7<;"'I.
Som e months ago I got inte r
es te d i n Thomas Millcrt s
Hioelectrificr. reprinted in the
May 1997 issue o r 73. His slate
rncut thai one should 1101 usc a
555. etc.. which wo uld rc...ult in
complicated ci rcuitry, volt age
regulation . and high current .
was an immedi ate challenge .
Further. I wanted 10 build it with
o nly m arertat s O il ha nd Inn
opucouplcrsj. The resul t was a
simpler c ircuit using a 555 os
c illa tor with two transistor- do
ing the c urrent reversi ng. a nd a
third transistor as a pha...c in
vertcr. since the 555 has only a
single output . Th.1I circuit uses
about one third the current of
any o f ~lillcr ' s circuits . T he
duty cycle had a 5% unbalance.
which appeared III be OK....iIKC

Mi ller sa id an equal d uty cycle
was no t a goalnor CVClI de sired.

LETTERS

9V

f uf

Fig. I. \V7GFH :~ _f illll ,l l' hi(Jr"ert,~ ;::.er schematic,
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10 Bands --I ·MFJ tenna!
Full size performance . . . No ground or radials

Operate 10 bands: 75180, 40, 30, 20, 1 7, 15, 12, 10, 6 and 2 Meters with one antenna
Separate full size radiators . . . End loading . . . Elevated top feed . . . Low Radiation
Angle . . • Very wide bandwidth .. . Highest performance no ground vertical ever, , .

Operate 10 bands -- 75/80. 40, 30. 20,17, 15, T~is forms.a verx large equivalent radiator
12 10 6 and 2 Meters __with this MFJ-1 798 and gives you incredible bandwidths.
ve;tic~1 antenna and get f ull size performance ;. The~e r~diator stub~ provide automatic
with no ground or radials! • 'bandsv.:'ltchm.g -- there IS absolutely 110 loss due

Full size performance gives you high .to loading coils or traps.
efficiency for more power radiated. The result? End Loadin g
Stronger signals and more Q-5 QSOs. Qn 30, 40, 75180 Meters, end loading -- the

Full size performance also gives you ;most eITident form of loading -- gives you highly
exceptionally wide bandwidths so you can use efficient performance, excellent bandwidth, low
more of your hard earned frequencies . • angle radiation and automatic bandswitching.

•rull size performance is achieved by using MFJ's unique Frequency Adaptive
separate full size radiators for 2 through 20 Meters Li-Network'" provides automatic impedance
and highly effic ient end loading for 30, 40 and 75 I' matching for lowest SWR on these low hands.
/RO Meters. Tuning to your favorite pan of these bands is

Get very low radiation angle for exciting DX, simple and is done at the bottom of the antenna.
automatic bandswitching. omni-directional cover- No G round 0 .. Radials Need ed
age, and low SWR. Handles 1500 walls PEP SSB. j~ You don't need a ground or radials because

MF.J's unique Elevated Top Feed" elevates the .an effective counterpoise that's 12 feet across
feedpoint af/.tne way t? t~e top of th.e anle~na, It gives you excellent ground isolation.
puts the max.unum radiation point high up !n the You can mount it from ground level to roof
clear where It does the most good -- your signal lop and get awesome performance.
gets out even if you're ground mounted. • R d! .

It's easy to tune because adjusting one band No Feed lm.e .~ l~tlOn t~ W~ste Power
has minimum effect on the resonant frequency of t The feedlme IS de~oupled ~nd Is?lated ,~rom
other bands. , I ~ e antenna With MFJ s excl~slve AlrCo~e

Self-supporting and just 20 feet tall, the "'-_ _ _ high power current h~lun . It s wound with
MFJ-1798 mounts easily from ground level to rn T~f1on lll coax and can t saturate, no matter how
tower top __on small lo ts , backyards, apartments, ~, high your power.
condos, rooftops, tower mounts. . Built to.Last

Separate Full S ize Radi~tors MFJ-1798 Inc~etbbly strong ~Ol.l~ fi I;>e rglass rod and
Separate fUll size quarter wave radiators are used $26995 . l ar~e ~1amcte~ 6061 T ~ aircraft strength

on 20, 17, 15, 12, 10and 2 Meters. On 6 Meters, the 17 Meter aiumlllu~ tUbl.ng IS use.d rn the m am structure.
radiator becomes a 3/4 wave radiator. Effi~lent ~lgh-Q COils are ~ound on tough low loss .

The active radiator works as a stub to decouple everything fi berglass forms usmg highly weather resistant Teflons covered wire.
beyond it. In phase antenna current flows in all parallel radiators, T'J!""*" ",,,,, ,,d IRMk"","' ''' 1"'1"'"1

•

Free MFJ Catalog
and free Instruction manualS

Write or call toll--jree . . • 800-647-1800

Nearest Dealer/Orders: 800-647-1800
hHp./ / www.mIj.....rprise..com

Technical Support: (601 ) 323-0549
· 1 year unconditional guarantee · 30day money back
guarantee (less slh) on orders from MFJ · Free calalog

ME~
MFJ ENT ERPRISES, INC.
Box 494, Miss. State, MS 39762
(601) 323-5869; 8-4:30 CST. Mon-Fri
FAX: (60 1) 323-655 t: Add $20 sIh

M FJ ... making quality affordable
Prices and spec(o:ationssubjecllO change 0 1995 UF} &ltrpri,,,, I.,

Box Fan Portable Loo
No, it's not a fan MFJ-I 780

-- it's a high effi - 522995
ciency portable loop
antenna that's about the same size
and shape as a 2x2 foot box fan,
complete with carrying handle.

Carry it like a SUItcase, tuck it in a corner
of your car or check it as baggage on a plane.

When you get there, set it on a table or
desk and enjoy ragchewing or DXing.

All welded construction, covers 14-30 MHz
continuously including WARC bands, handles
150 watts. Remote control has fast/slow tune
buttons. Separate control cable not needed.

S 80/40M V ti I MFJ halfwave Verticalw.:,gr..",high MFJ~~,'ca 6bands: 40, 10, /5, /0, 6, 2Meters , ..
~, No radials or ground needed! Ipe'JomlllfJceantenna or 515995 0 6b d I

RO and 40 Meters, the perate an s-- MFJ-179fi I
MFJ-I792 features ajUll size quarter 40,20, 15,10,6 and 519995
wave radiator for 40 Meters __ that's a 2 Meters -- with this
full 33 feet of ruthless radiating power. MFJ-1796 ground independent

End loading __ the most effic ient halfwave vertical antenna! No
form of loading ~ - is used for 80 radials or ground ever needed!
Meters. It's accomplished by a virtu- It's only 12 feet high and has a tiny
ally lossless 41h foot capacitance hat 24 inch footprint! Mount it anywhere
and a high-Q coil wound with Teflone from ground level to tower top -- on
wire on a low-loss fi berglass form. apartments, condos, smelttots, even

T he entire length radiates power. motor homes. Perfect for vacations,
High strength 6061-T6 aluminum field day, DX-pedition, camping.

tubing, super strong solid fi berglass Efficient end loading, no lossy
insulator, Frequency Adaptive traps. Entire length is always radiat- r--'-
I-Network", heavy duty swing moun!."'....... ing. Full size hal fwave on 2 and :q
Handles 1500 watts PEP. Requires guying and 6 Meters. High power air~wound choke balun
radials, counterpoises or ground screen. eliminates feedline radiat ion. Adjusting one

MFJ.1793 $179.95. Same as MFJ-1792 but band has minimum effect on other bands.
includesjUll siz.e 20 Meter quarter wave radiator. Automatic bandswitching, low radiation

angle, omni-directional. handles 1500 watts
PEP. Goes together in an afternoon.

MFJ Super Hi-Q Loop-
~IF:r's MFJ-I786

tiny 36 inch 529995 (
diameter high
efficiency loop antennalets
you operate 10 to 30 MHz )
continuously -- including
the WARC bands!

It's ideal where space .... iJZ.'"
is limited - apartments, ", '
small lots, mobile homes, attics, motor homes.

Enjoy both DX and local contacts when you
mount it vertically. You get both low angle radia
tion for excellent OX and high angle radiation
for local close-in contacts. Handles 150 watts.

Super easy-to-uset Only MFJ-1786 Super
Remote Control has Auto nand Selection", It
auto-tunes to your desired band, then beeps to let
you know. No control cable is needed.

Fast/slow tune push buttons and built-in
two range Cross-Needle SWRIWattmeter lets
you quickly rune to your exact frequency.

All welded construction, no mechanical
joints, welded butterfly capacitor with no
rotating contacts, large 1.050 inch diameter
round radiator -- not a lossy thin flat-strip -
gives you highest possible efficiency. .

Each plate in MFJ's superb tuning capacitor
is welded for low loss and polished to prevent
high voltage arcing. It's welded to the radiator,
has nylon bearing, anti-backlash mechanism,
limit switches and a continuous no-step DC
motor for smooth precision tuning.

A heavy duty 1/8 inch thick ASS plastic
housinf; with ultraviolet inhibitors protects it.

MU -1782 $269.95. Same as MFJ-1786 but
remote control has only fast/slow tune buttons.

NEW! MFJ.1788, $359.95. Same as
MFJ-1786 but covers40 Mderthrough 15 Meter
continuous. Includes super remote control.
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WEATHER PC
SATELUTE
RECEIVt:R

F ;1(. J. /37 li tH: interference being radiated fro m the basement PC to the antenna in the
~ar(/ge attic .

Plwto ..t . Clamp-on ferrite filters are sOllle
times quite effective . but didn 't hetp Illy PC.

that were not connected to any thing !
You don' t need a probe like the one I
used to clean up your PC- just foll ow
my instruct ions and you should he able
to do it qu ite eas ily.

The following parts and too ls wi ll he
needed to complete the job:

frequency range. All the frequency
range labe ling had bee n rubbed o ff. so
I j ust picked a probe at random.

I connected. it to my weather sate llite
recei ver and began probi ng around in
side the PC after powe ri ng it up with
the case open. As I had suspected. the
CPU chip generated a lot of noise at
137 MHz. The power supply leads
were also very noisy. The disk control
ler card was noisy w hen I acce ssed the
hard drive . As I pulled the prone a few
inches away from the noisy locations.
the sig nals dropped away to no thing.
Aha! So this is how the pro fessionals
do ill

TOP OF CASE

OVERLAPPING AND
INTERLOCKING
MATING EDGES

BonOM OF CASE

Fi".1. 1.J1II'-elllissioll cases wili:(' interloc k
i ll!>! panels {(I create {Ill RF-tighr enclosure.
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I closed up the case. powered up the
PC and began probing all around the
case. The worst locations for EM )
emission were the power supply fa n a ir
out let. all along the sides of the case
where the top and bottom panels meet,
the I/O e xpans ion slots at the back of
the Pc. and the fro nt of the PC where
there used to be a large li ve-and -a
quarter- inch hard drive . (I've since up
graded to an IDE hard dri ve, so thi s spot
is empty- there is just a big hole there
now, covered hy a plast ic snap-on
panel. )

Again. w he re I work, we measu re
the elec trica l resi stance be twee n
various pans of the produ cts we
man ufacture . We typica lly spec ify that
the bond ing resi sta nce be less tha n 2
mill iohms-that 's .002 ohms. I mea
sured the resistance between the top
and bottom panels at se vera l ohms.
This resistance cha nged value as I
lifted the lid on my n ip-top case , ind i
cating that the bond between the top
a nd bottom was very poor.

Betwee n the d rive bay (the bracket
that ho lds the !loppy drives) and the
bottom panel, I measured an open cir
cuit. The l/O expans ion bracket that
ho lds the plug- in cards was totally iso
lated from the bo ttom pa ne l. The fan
out let is a big hole to RF s ince the fu n
is made of plast ic and so doesn ' t b lock
any RF. Likewise for the big hole that
used to hold the hard drive . What I had
was a bunch of floa ting meta l pane ls

wrist strap fo r preventing sta tic dam
age to the sensitive motherboard and
plug-in cards

screwdriver or small nutdri vcr socket
to tit the metal tappi ng screws

e lectric hand drill
rotary wire brush for the hand drill
set of sma ll-d iameter dri ll h its
ohmmete r that ca n resolve resis-

ranees dow n to 0.1 ohm (most DMMs
should work fi ne)

sheet a luminum approx imate ly one
six teenth-inch thick (a few pieces)

metal shears to cut the shee t a luminum
2 cera mic disc capac itors. 0.0 I J.lF

1.000 V
I miniature D PDT toggle switch

rated at 250 VAC. two amps or better
an assortment of metal self-Lapping

SlTCWS

I ferrite/iron toro id core. about one
inch inside diameter

I Jive-i nch-square piece of metal
wi ndow scree n

JO.- 15 sets of6-32.'1i. l/-J· inch screws.
6--32 nuts. and size 6 externa l or inte rnal
star washers.

__ - - - __i:

Ph oto H. E.\ /l engineers use a probe like
this to sniffOU! interference .
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Photo C. The large plastic on/off ,IW ;tCIi

\\'(/.1" rensoved, and the hole sealedwith un
aluminum plate, The 120/2-10 VA C switch
In H removed (IIIlI its wiring W (l S bypassed,
and the 1It' II ' Oil/off toggle .nt'itch \\'CH

mounted in its place .
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lines 10 aro und w ith the .00 -J.l F capac i--
tors, using short leads. Make sure the
capacitors' leads have a good, low-rcsis
lance co nnectio n to the power supply

chav..is.
Whi le vou ha ve the power supply

•
apart , vacuum it o ut. Most w ill ha ve
so me dust inside , and some w ill have a
lot of dust. T he po wer supply wi ll run
coo ler if the com pone nts don't ha ve a

bla nket of d ust to insulate them.
Remo ve the fan. noting which way it

is mounted. W he n yo u replace it . you
wa nt the air to exit the hack o f the PC ,
If there is a stick-o n labe l ncar the cen

ter, pee ! the label back a nd pu t a few
drops of light o il on the sha ft. Some
fan s I' ve see n also have a ruhher plug
that m ust he removed to get access 10

the shaft. Seal it hack up wi th the label

PQVoIER SUPPLY

""""CTOIl

KfYIlOARD
CONNECTOR

MOTHERBOARD
- BROWN

•••

[

RED

: 9"EAAtR

BlACK

Next we ' ll modify the power supply.
Mine had a large red plastic hat-handl e
on/off switc h o n the side (sec Photo
C) . I remo ved it and cove red the hole
w ith a piece of aluminum. (I measured
a lot o f leakage at thi s point. hut I' m
not sure that th is size ho le would a llow
137 M Hz energy to escape. It could
haw j us t been leaki ng o ut of the gap
betwee n the top and bottom panels
right ne xt to th is switch .I Measure the
re sistance betwee n the new a luminum
plate added here and the power supply
c hassis. making sure yo u ha ve a good
connection.

Remo ve the vo ltage selector sw itch
(see Photo C ) and solder toge ther the
wires that the selecto r sw itch used 10

short togethe r. In its p lace. mo unt a
miniature D PDT togg le switch: it will
he the new power o n/o ff switch. The
new switch plugs the hole nicely. I
dou bt that any RF would leak o ut here ,
but plugg ing it can 't hurt. At the 11 5
VAC input connector. bypass both

reassembling the Pc. use minimal
force whe n plugging in the power con
nectors to the motherboard and disk
dri ves.

Next take the case completely apart.
including a ll pane ls and brackets thai
attach to e ach o ther with screws . My
case is a flip-top that uses scre ws to
hold the drive bay and UO expansion
bracke t ( located at the hack. o f the PC )
to the bottorn of the case .

Fig . 3. Draw adiagrcnn ofyour PC 's hookup bef ore disassembly,

Power supply

Begin by making a map showing
where all the cahlcs and co nnectors
go, Note which way the ribbo n cable
connec tors go on- most will fit either
way. Mark each of the cables \vith a
small dot o f pai nt or marking pen. then
make a similar do t o n your map, Sec
Fig, .l Xow go hack and re-check the
diagram agui nst the PC itself.

Ne xt, pull the AC cord from the PC
and the wall , Then get a stat ic strap so
you don' t zap any of the parts when
you slide around in your chair and
huild up a nice health)' charge . Its
function is sim ple : It drai ns a ll the
charge from your body to the PC c has
sis through the wi re and re sisto r in
s tead of throug h the IC s, (This is a lsu a
good 1001 to ha ve whene ver you re
place hoards. add RAl\.1 o r o ther tim es
when yo u ha ve yo ur hands inside the
PC. ) Be fore touching anything inside .
put the hand arou nd your wrist. Then
co nnect the all igator clip to the po wer
supply case . (Si nce I had a Floating
case, I had 10 pick so me point as
gro und. T he po we r supp ly had to be
connected to a ll the electron ic parts. so
I chose it for the ground conncction.)
You will need to co mplete ly di sas
semble your PC down to the major
component le vel. Remove the di sk
d rives. power supply. p lug-i n cards,
and motherboard .

When remo ving the power connec
tors from the motherboard a nd disk
drives. he ve ry care fu l not to apply too
much twistin g force-yo u co uld da m
age the circu it boards . T he power con
neetor o n the power supply cable must
he tilted away from its mate o n the
motherboa rd and then pulled straig ht
up. Practice on a j unk hoard if you ' ve
ne ver do ne it be fore . or gel so me help
from so meo ne who has. Like wi se, in

First things fi rst

What you arc going to do is c reate
an RF-t ight case. T he case must he as
near one so lid piece of metal a s pos
sible. All parts m ust have good electri
ca l contact with each other. Whe n two
pa nels contact e ach other for a lo ng
distance, you wi ll need to provide sc v
eral points o f metal-to- metal contact.
All large holes must be covered with
metal plates or me tal screen.
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=u place with a star washer between the
nartsc.Tiahteni na un the gcrews c nrrt-__

CHARGE ORDERS to Visa, Mastercard,
American Express or Oiscover

I 8 Inch 4 Ohm Woofer I

changes carefully and make several
changes at once if possible , or if
you're unsure of a cha nge, test it be
fore you put the case back togethe r.

I' ve incl uded weather sate llite pic
tures show ing the quality of the pic
tures after the modifications (P hotos
D, E, F ). I d idn ' t bo the r saving any
pictures with the noise in them, so I
ca n' t show you how bad they actually
were. The pictures before modifica
tions had two or three lines of noise
(no picture data) every 10 to 20 sec
onds whenever the program wrote data
to the ha rd drive . I wanted to show
how bad the pictures used to he , so I
removed the top of the case and began
digitizing a satellite pass. To my sur
prise there was no interference in the
receiver! Now I couldn' t f orce the PC
to interfere ! Maybe you won't have to
drill any holes in your case top/bottom
to silence it. Try a ll the changes except
for drilling holes in the case to see if
that is adeq uate for your PC.

O ther people have Pes similar to mine
and don' t have interference. Maybe I
had a very noisy motherboard. an excep
tionally leaky PC case, a had antenna
location, or the combination of a ll
these . T he bo ttom line is that I elimi
nated the noise and I learned a lot in
the process.

By the way, you might keep this ar
ticle ha ndy. In the future, Ps: micro
processor speeds are only going to go
up and the holes in your case that don't
leak EMI now will let the higher fre
quencies right through! Microproces
sors are running at 233 MHz in the
new PCs now, with speeds twice that
high probabl y not more than a few
years away. The techniques in this ar
ticle may help you later if you have
problems with EMI.

If you make these c hanges to your
noisy PC I would be interested in hear
ing from you. I'd like to know how it
helped or if it didn' t. Good luck- and
go slowly when making the modifica
tions. Remember, too, that tampering
with your PC might void its warranty
if there is one-be sure to check this if
it matters to you.

And finally, many tha nks to my wife
for helping review this article and to

I know you don't want to lake apart
your PC, After all , it docs work prop
erly and you might screw up some
thing. Also, it does look nice. But
remember, you can' t hear those
weather satellite or packet signals
clearly ! Proceed care ful ly whi le making
the changes and clean up that noise !

There arc several problems with these
modifications. First, the PC won' t look
as nice as before since there will be
some pai nt missing where the screws
bind the top to the front and rear pan
e ls and the top a nd bottom pane ls to
gether. Buy some matching touchup
paint and go over the spots where you
removed the pai nt.

Another problem is that it will take
more work to replace cards, since you
have to remove so many screws to ge l
to the inside . Also. the threads in the
pane ls wi ll eventually strip after the
screws have been removed/replaced a
few times . This can be mi nimized by
starting the screw by hand to make
sure it engages with the thread already
in place rather than starting a new one
each time you put the screw back in
place. My advice is to plan your

Earn cash f or your cover shots.
Send 10 Joyce Sawtelle at 73 Magazine
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Problems

and rear panels of my PC are stee l, so I
had to se lect the drill bit sizes properly.

That's all you should have to do to
make your case RF-tight. Remember
to take your time, and make good notes
and diagrams showing where everything
goes bef ore you remove anything.

Photo F. Still another image f rom a NOAA
weather sate/We .
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25 for 516.25
100 for $50.00

A T

10 for 528_00
100 for $250.00

Alcoknob Ii PKG90Bl I4
0.86" dia . X 0.56" black molded ~.
phenolic knob with brushed aluminum
'ace. Ribbed body with indicator line.
Brass Insert With two set screws. Fits
1/4"11,111round shaft .

CAT# KNB·74

2 for$1 50

I_E::.9!!Jpment Knob

Heavy-duty 8" 4 ohm woofer ,
with coated paper cone. poly!'
loam surround and loam rub- I
eer Ironl gasket. Good look·
ing speaker, With blue basket. ~
1.25" VOICe coil . 3.5" deep. ,
Approximately 13 OZ magoel.
4(){60 watt peak. 2.9 lls

CAT 'SK·841

Protect your compuler. phone, VCR,
TV and stereo equipment Irom
damaging eanseru voltage surges.
Just plug in, and you've got lull 3·line
protection. Visual indicator lets you
know that the device is functioning .
UL. eSA listed. 275
CAT # PW-103 $ each

I S-VHS Video Tapes I
Name-brand S-VH5. T-l 20 IapeS4
Used for a short lime. then bul/{-
erased, The recore-orctect taes
have been broken out so k%/ "
you wiMhave 10 coyer the
notch wilh a piece of tace.
They w(lri( great

CAT'S-VHS

53!!.
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ALL
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MAll ORDERS TO:
ALL ELECTRONICS

CORPORATION
P.O. Box 567

Van Nuys, CA 91 408
FAX (818)781 -2653

e-mail allcorp @allcorp.com
internet - http://www.allcorp.comJ
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Numbflr 18 on your Feedback card

Modifying Your Ramsey
Transceiver Kit

One step closer to the ultimate ham experience!

Peter A. Bergman N0BLX
3517 Estate Dr. SW
Brainerd MN 56401

Fig . J. Offset switch : Remove all other mi
nus, simplex. and plus diodes from matrix .
Pick lip 5Vf rom from cel1fer ofboard.
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K
it building is fun; you start
with a proven design and a
good set of directi ons, you ge t

to satis fy your creative urges, you
don't need a junk box the size of Ari 
zona-and when you finish you have
the device you wanted , but you don',
have a bunch of leftover stuff you
didn ' t need in the first place . Been
there, done that ... and I suppose if
God lets me live long enough, I' ll use
it all some day.

Scratch building is a lot of fun .
Some fol ks claim it is the ultimate ham
experience . Modifying a kit you've
built is a step closer to that ultimate
expenence.

When (he subject of kit bu ilding is
raised, somebody is bound to mention
the boys from Benton Harbor- they

.svoc TO EXTRA
UNEQN
OOOE

MATR"

aren t III the ham radio kit bus iness
anymore, though their kits were a lot
of fun and are still gene rating modi fi
cation articles . However, now we have
severa l other co mpanies producing a
wide variety of ham rad io-re lated kits.
Ramsey Electro nics is one of those
compames.

I' ve built a number of kits, and the
Ramsey FX-146 is one I li se eve ry
day, The FX series of FM transceiv
ers includes units fo r the 50, 146,
220, and 440 MHz bands . T hese rigs
are diode-program med, with a "box
stock" 12-channel capability.

The diode programming may sound
a little primitive, but it has definite ad
vantages for a mobi le operator like
myself. My job requires that I be on
the road at a ll hours in all kinds of
weather. The simplicity of operation
found in a rig like the Ramsey FX
lends itse lf to that environment.

Some forethought is required when
choos ing frequency pairs, This led me
to explore methods of adding to those
12 channels. One of these methods
was described in an articl e in the
January 1997 iss ue of 73. Afte r using
my mod ified FX for awhile. I de
c ided it would be re ally nice if it had

a - 600/simplex/+600 sw itch. It took
longer to figure alit how to add that
feature (han it did to install it.

Having very little formal electronics
training, it took me a while to realize
that it doesn ' t matter how a progra m
ming line gets turned on. I'd been
thinking I'd have to sw itch the offse t
diodes for each programming line.
Any body have a 12-pole, three-posi 
ti on switch? That wi ll tit inside my
FX'? Cheap?

All that is actually requi red is a
single-pole, three-pos ition swi tch and
three each IN9 14 or equivalent diodes.
If yo u are worr ied about a world
shortage of I N9 l4s, yo u could get
by with a sing le d iode. I prefer the
redunda nt approach , If one of the di
ode swi tching lines fai ls , I' ll still have
two possibili ties to use.

There is room for a reasonably-sized
switch on the front panel between the
squelch contro l and the channel switch,
Once the switch is mounted, remove all
the +repeat, - rcpcat, and simp lex diodes
from the matrix. Install IN9 14 or
equiva le nt diodes in the extra program
ming line at the +RPT, -RPT, and
SIMP positions. Then run a lead from
each of them to one of the pos itions on



Fig. 2. Control arrangement when using nonstandard and standard offsets .

TO EXTRA
UNEON
DIODE

MATRIX

PER Of
LSWITCH

ODEBRIDGE
USING NON-STANDARD

OffSET

SiL.e ,hown: 15 'I,". II 'I, ·

Put the weather
on your wall

The wearncr PiCWreu, is an eye-popping new
wall unit that cn nUmK...tsly displays alt the , 'ital
weather data you have selected. without hav ing
to press a sin~e huttoll, Big red numerals are easy
to read from llCllN; the ruom, day {~night. Avail
able in two sizes, ill brushed aluminum or elegant
solid teak frame, The separate eontru l unit pro
vides detailed data- more than enough 10 satisfy
even the mos t dedicated weather buff,
Purchase the Weathe r Picture togethe r with the
incomparable ULTIMETER* Weather Statio n,
startmg <II under $400. O r add it to your existing
ULTIMETER System for les,s than $ 150. It's easy
tu add progra mmable d isplay modules to The
Weather Picture now or later as needed.

For complete details, call tell-free, fax, or write us.
Orvisitour\\'Cb Site to see ard tryour ULTIME"IER
Systems. "The best!" says Weatht'riti-lich maga-

'i~ (5A51' 1 -800-USA-PEET
o r 732-53 1-4615 FAX; 732-517-0669

www.peet bros.com
0:;,1'1£1£'1' BROS CQ;\-JPA NY

1311~-~047 Om i' Ave., Ocean, ~J 077 t2

NEWJor ham radio operators !

Now that I have this mod working, I
wonder if I have mu m for a plus 5 kHz
switch. Hmmmm ... 73, N0BLX. fa
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offsets or simple x. The last position on
section A is not connected. The last po
sition of section B will tum on the di
ode bridge connected to the auxili ary
offset line. Tie the other positions of f------- - - - --- - 
section B together and use them to
feed five volts to the wiper of section
A and the wiper of the channel
switch. This will free a position of
the channel switch, allowing a 13th
frequency to be programmed . There
is already room on the matrix , so we
might as well .

If your junk box doesn't produce a
two-pole, four-position switch, try Ra
dio Shack" #275- 1386A. It 's a two

pole , six-position switch, but you can
cross-connect some of the positions.
An arrangement like plus, minus, sim
plex, plus, minus, auxiliary works fi ne.

After I had reached this point, I de
cided I needed some sort of indication
of the offset switch position. I wanted
it simple and easy to read, at a glance,
in the dark. I had already installed a bi
color LED so that it was green at chan
nel one and red on the non-ham
frequency. I figured a couple more
LEDs wouldn ' t hurt. I arranged two
TI s and a rectangular LED like a "di
vided by" symbol. The horizontal rect
angular LED indicates a minus offset;
the double dots indicate a plus. When
the bicolor turns red , I'm on the non
ham frequency. There is probably a
more sophisticated way of doing it, but
this works.

the switch. Minus, simplex, plus
seems to be a pretty common arrange
ment, but there is no hard-and-fast
rule, so do what seems best. Connect a
short lead from the +5-volt pad on the
front edge of the board to the switch
wiper, and you 're in business. (See
Fig. I .)

Adding this feature greatly increases
the operating flexibility of the FX rig.
During emergency or public service
operations, it is not uncommon to find
the repeaters and "standard" simplex
frequencies all in use. Choose an unoc
cupied repeater output frequency and
use it simplex. Some repeater outputs
are used with either a plus or a minus
input, depending on where the repeater
is located. For example, 147.030 uses
a plus offset here in Brainerd, but a mi
nus offset in Wilmar, Minnesota, and
Sedalia, Missouri.

This modification is easy to install
and will work on any of the FX-series
rigs, so give it some thought. On the
other hand, things get a bit more com
plicated if you are using the auxi liary
line to provide a nonstandard offset.

The aux line is turned on through a
diode connected to the back end of the
appropriate diode bridge. If you follow
the suggestions given above, strange
things are likely to happen when you
switch to the channel using the non
standard offset. Suppose you have the
Civil Air Patrol frequency of 148.15
with its minus 4.25 MHz offset in one
of the channels and ham repeaters in
all the others. When you tum to the
CAP channel the aux line will he tell
ing the processor to do one thing
while the plus-simplex -minus switch
is telling it to do something else. I
have no idea where the output will
actually be. Something must be done
unless you want calls from the FCC ...
or, conceivably, the Pentagon.

From the operator 's point of view,
the simplest solution is to usc a two
pole switch with four or more posi
tions. When the aux line is turned on,
everything else in the matrix must be
tumcd off to prevent unpredictable fre
quency excursions. That is why a two
section switch is needed (see Fig. 2).

The first three or however many po
sitions of section A select the standard
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Out of Sight, Out of Mind
Discretion is the better part ofneighborhood amity. Part 2: hardware .

Kevin Scott WB4BNU
1939 McLennon Court

Lawrenceville GA 30043

I
n Part I, we went over ideas for
putting an antenna sys tem toge ther
in places that don ' t allow for a

"visible" antenna. Here, in Part 2,
wc' Il review a carnouf'lagcd multiband
remote-tuned vertical an tenna that I
put together and am now using suc
cessfully. I was reall y amazed when I
turned on my rig to 160 meters one
night and discovered a contest in
progress. I am usually not a co ntester,
but here was a good opportu nity to
work on my WAS and to test my new
an tenna at the same time. In that one
contes t weekend. I worked over 35
stales!

There are three major parts to this
an tenna- as with most designs. espe
c ially verticals: the ground system. the
radiating clement of the antenna itself,
and the remote tuner. The first two
were men tioned in Part I of this ar
ticle, but we wi ll briefly rev iew them
again here.

Ground system

For my setup. I placed eight to 10
runs of 12-gauge insulated solid cop
per wire on the ground running out ra
dially from a proposed future antenna
site . This was done just before I put
20 73 Amateur Radio Today. April 1998

down the sad in my back yard, which
turned out to be a lot easier than bury
ing wire in an existing lawn. Besides
occasional tripping over the radia ls
while putting down the sad, the extra
effort was minimal. I sol dered all the
radia ls together at the middle to fi nish
things up. Some of these rad ials arc
100 fee t whi le othe rs arc about 40 feet.
The res ults on 160 and 80 meters. so
far. have shown no perceivable direc
tional characteristics of the radiation
pattern of my antenna because of the
asymmetrica l radial p lacement. It may
not be a broadcast AM station setup
with 120 quarter-wave radi als, but it
works for me.

Antenna's radiating element

In the "Commandme nts" sec tion of
Part I of this article, I urged, "If you
have trees, use them."

To get an antenna wire up in a tree
where I want it. I use the following
materials and method. First. the mate
rials:

a hunting slings hot.
a ha lf-ounce lead weight,
a fishing pole with eight-pound test

on a spincasting ree l,
and nylon twine.

Now the method : Attach the lead
weight securely to the end of the fish
ing line. Make sure the pole is aimed at
the spot where you arc shooting and
mounted firmly so that the line moves
freely. Load the slings hot with the lead
weight, aim and shoot (hut don ' t aim
near your neighbor 's windo ws in case
the weight comes off the fi shing line).
Once the lead weight and the fi shing
line fastened to it have reached the
ground (you may have to coax the
weight down by giv ing the line some
slack from the fishing pole. and shak
ing it if necessary, depending on tree
branches and foliage), remove the
weight and tie the nylon twi ne onto the
end of the fishing line. Knot-tying
from Boy Scouts has pro ved invalu
able for making streamlined knots that
resist getting hung up aro und the
branches (the sheet bend knot works
best) . Now, go back to the ree l and
wind in the line until you reach the ny
lon twine. With twine in hand. you
should be able to hoist just about any
size wire you want to use.

Next, camouflaged green Dacron"
rope is tied to the nylon twine and
pulled back through. Attached to the
rope is the antenna wire . This Dacron



rope is chosen to support the other end
of the ante nna wire as we ll as to hiend
in with the natural fo liage. A lso, since
the nylon twine is fairl y visib le, I ce r
tain ly do not want it to be used as an
anten na support and gi ve away my
"secret." Using this method, I was able
to ge t an antenna wi re over the highest
branch of the ta llest tree in my back
yard. This took many attempts since
there was a light hreeze hlowing the
fi shing line away fro m the tree , or to a
d ifferent branch , but patie nce pai d off.
This system using the slingsho t and
more as described above has worked
wonderfully throughout the years, al
though I occas ionally do get puzzled
looks from my neighbors.

For the vertical antenna, the rad iat
ing section is an insulated and spray
pa inted (several camoufl age co lors)
20·gauge multi -stra nded wire (one
side of a zip cord split in two) that runs
to the top of the tree (55 fee t) and
loops back down again. Each end was
so ldered together at the base and con
nected to the antenna tune r input. Th is
loop config ura tion g ives the ante nna a
litt le larger capture area than if the
wire had j us t bee n run to the top and
had a support rope coming hack down
on the other end .

Remote antenna tuner

Many articles I have read about re 
mote antenna tuners virtually req uire
the reader to have a machine shop, or
at leas t have a varied assortment of
gears and moto rs. For me , this is too
much effo rt. especia lly since I am not
loaded with tools like T im Taylor on
Home Improvement , Howe ver, I do
have a so ldering iron and a modest as
so rtment of electronics tools, so when
I rece ived a catalog supplement from
Fair Radio Sales with a commercially
bui lt remote H F antenna tuner fo r $30,
I kn ew I had to check into this further.
Muc h to my surprise, this tune r was a
rea l gem and a bargain. They also offer
the same tuner without the roller in 
ductor fo r $ 17. Since my desig n does
no t use a roller ind uctor, this tuner
would be ideal. If yo u want a roller in
ducto r fo r another future project, then
get the S30 tuner. A ro ller inductor of
this qual ity purchased by itself would

Original Tuner Connections (as received from Fair Radio)

RF Switch
S1 A Connected To : S1 B Connected To :Position #

1 24th turn from bottom of L2 L2 bottom tap

2 top of L2 L2 bottom tap

3 18th turn from bottom of L2 L2 bottom tap

4 position 2 of S 1B
S 1A position 2

(shorts coil to ground)

5 C27 rotor C27 stato r

6 15th turn from bottom of L2 L2 bottom lap

Com
vacuum cap conn ection a nd to

e xternal connection
L1 roll er inductor

Table 1. Original wner connections (see Parts List for Fair Radio parts numbers],

cost yo u a lo t more than the $ 13 di ffer- yo ur un iq ue an ten na design and
ence (see Table 4 for Fair Rad io Sa les se tup .
part numbers). I. For 160 through 10 meters, if yo ur

Fig. 1 is a reverse -engineered schc- antenna is longer tha n 55 fee t hut less
matic of the tuner as purchased -in- than 66 feet: Reduce (he ind ucta nce of
el udi ng the roller ind uctor that 's the load ing coil. Change the 80 meter
available 0 0 the $30 tuner and the tap to short o ut the load ing ind uctor
vacuum variable capac itor (missing) (not needed).

that was un the
original tuner. De-
pending on yo ur
needs a nd $1 Posi"an~ '. 2, 3 , I) S 1 p""ilion 5 S , I'os ,t",n 4

yo ur en

~~antenn a '5 impcd- e~, C261 bf ::tf-;,~ / , C, " ~ /1 \
unce, you may be • ~

• Q (
~ 0 \' s,

able to use one of 0

C'p" .] l " ,
the settings of the s 0

0

tune r as it is wired . 0-
F,

Howe ve r. to make
$~MB

· .
" : : " j : 21 ,' :. :",th is a multiband (FacIng Con'ac1.) " , Ant Out : '

tuner, read on. s " t ·,
' , , ' " ".. .

For my instnlla- ... ;....
tion, I used a SS- e e

. . . "aiJ .

foot vertical . .
These, . : : '

wire

~,
>':..• CQmp"n<lnI9 '

';Q
. .

~re 'B-V"" -
working agains t

. . . .
a ' ,. ,

grou nd radi al sys- e ,
tern (described In

Part I ). This • •an-
tcnna tuner works

'" .- • •
from 160 to

c cto ." s s
me ters (excl ud ing tsr
12 meters for now). • •0 0

M ost likely yo ur a a

system wi ll di ffe r
from mine, but here '"are some helpful -t \ C27

hints that should
steer you In the Fig. 1. Reverse-engineered original tuncr diagram. L2 at bottom
right d irection for teft,

73 Amateur Radio Today. April 1998 21



-~~~~~===~~-~" -- - -- --- - ---_. ~.-

If you arc at the resonant frequency. match point. I found that the tuning
the tuning capacitor should be able 10 range of en was sufficient to achieve
dip your reflected power to ncar zero. a low SWR across each hand. 160

If you arc off. you may only be as low meters was the only exception, al-

as 1.5:1, which is still OK. It depends though 80 was jus t barely 2: I at the
on how picky you arc about fi nding hand edges (worse 31 the lower edge).
that perfect match point With the right The retuning of capacitor C27 is nee-

Antenna Coupler Cross-Reference

J1 Connector

Pin To To rotary switch Tuning capacitor Connected 10
feedthrough and position # C27 rotor/stator remote tuner

cap # plate condition control box?

1 G20 52 - 5 Y

2 G21 5 2 - 6 Y

3 C19 52·4 Y

4 G16 52 - 3 Y

5 GIS 52 - 2 Y

6 C6 53 - 1 5/8 mesh N

7 C7 53 - 2 3/8 mesh Y

8 C8 53 - 3 1/4 mesh N

I 9 C9/C l0 53 - 5 1/16 mesh N

10 C9/C l0 53 - 5 1/16 mesh N

11 CI1 83 ·4 1/8 mesh N I
12 C12 53 common Y

13 C13 S3 ·7 1/16 mesh N

" C14 C27/S3 motor B+ Y

15 C5 53 - 10 7/8 mesh N I
16 C4 53·6 edge of mesh Y

17 G17 52 - 1 Y

18 C18 motor B· Y I
19 C3 5 3 - 11 full mesh Y

20 C l S3 · 12 71B mesh N

2 1 C2 53 - 9 3/8 mesh Y

22 C22
S2Il2 tap switch motor y

B+

I 23 C23 82 common Y

24 C24
originally unused y

(now Kl relay coil hot)

25 C25
originally unused y

(now K2 relay coil hot)

Other modifications: Connect top of L2 to stator of C27; connect roto r of C27 to
..9!0und.

Table 3. Clip diodes ncross motor windings to allow for forward ami reverse direction oj
mOTors.

cssary to operate across each larger
band with a reasonable SWR level.

Tuning up (manual)

To lest the tu ner, you wi ll need to
connect power to it to fun the servo
motors as well as the exter nal relays if
you arc using them. II is important thai
you clip both diodes mounted on the
feedthrough caps if you wa nt a bidi
rectional motor control. This makes
tuni ng a whole lot easier. The motors are
24 volts but run well at I.. volts (from
the radio power supply). I used short alli
gator c lips for most of my "field tuning"

when setting up the correct taps and
for motor control. All work was done
at the base of my antenna (sometimes
in sub-freezing temperatures after
dusk) to speed up the tria l-and-error
process of optimal tap find ing.

The fo llowing is for ..0 through to
meters. 80175 and 160 an: explained at
the end.

I . Connect your rig to JI wi th an
SWR meter in line.

2. Connect the ante nna to he tuned
to the an tenna contact of K2.

3. Connec t power to the motor driv
ing S IAIR to rotate the switch to your
desired band posit ion as noted in Table
2. Remove power when you have
reached the desired switch position.

.. . Connect an a lliga tor clip lead
from the lug of S IA (from #3 above)
to the appropriate tap on L2 (position
as noted in Tab le 2).

5. Energize relay K2 or short it out.
using ve ry short all igator cl ip leads to
approx imate the true antenna length.

6. Set your rig to low power and
transmit to ge t an SWR reading. While
watching the re fl ected power. ene rgize
the servo motor tha t moves C27. and
tune it until a dip in the reflected
power is obse rved. If no dip is noted,
then recheck your connections. You
may also need to move the cl ip lead to
another tap on L2 to find the resonant
point of your an tenna (tria l-and-erro r).
Once yo u have found the resonant
tap. solder a wire from thi s tap to the
appropriate solder lug on S IA.

Hint: If you have a variable cap that
is equiva lent in size and va lue to C27.
you can speed up your tuning process
by sell ing C27 at m inimum capaci ty

_. -~.
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Packs & Charger for YAESU FT·50R I4{)R 1 10R:
FNB~xh Slm-t.\'-'i 7.2v 650mAh $41.95
FNB"(7xh (Nit.t-l) 7 .2v 1800mAh $49.95
FNB--41xh (Sw _ 1 9 .6v 1000mAh $49.95
BC-601c RapldfTrlckte Charger $59 .95

For YAES U FT·51R 1 41R 111R:
FNB-31 pack 4.8v 700mAh
FNS-38 pk. (5W) 9.6Y 700mAh
BC-601b RapldfTrlckle Charger

For YAESU FT·530 14 161 8 161 761 26:
FNS·26 p<\ck 7.2y 1200mAh
FNB·27s pk (Sw) 12.0v 800mAh
BC-60b RapldITrltkle Cha rger

Mr. NiCd - E.H. Yost & Company
2211-0 Parview Rd., Middleton, WI 53562

Phone : (608) 831·3443
Fax: (608) 831·1082

E-mail: ehyost@midplains.net

For YAESU FT-411 1470 1 731 331 23:
FNB_10 pack 7.2v 600mAh $20.95
FNB·11 pk (Sw) 12.0v 600mAh $24.95
FBA-10 6-Cell AA case $14.95
BC-60b RapldfTrlckle Charger $59 .95

Packs forALtNCO DJ-580 1582 1180 radiOS:
ESP-20ns pack 7.2v 1500mAh $29.95
EBP-22nh pk. (5w) 12.0y 1000mAh $36.95
EDH-11 6-Cell AA case $14.95

For ICOM IC· Z 1A1 T22-42A 1 W32A 1 T7A:
BP·180xh pO:.-NMH 7.2Y 1000mAh $39.95
BP·173 pk. (5w) 9 .6Y 700mAh $49.96
~-601d RapldlTrickle Charger $59 ,95

For ICOM IC· lo1I2 1A 12G.x:A T1 V21AT:IB~d <x~y)

BP·131xh (Ni MH) 7.2v 1500mAh $39.95
BP·132s (Sw) 12.0v 850mAh $39.95
BC-601e RapldfTrlckle Charger $59.95

For ICOM IC-2SA T1 W2A 13SA T I 4SA T etc:
BP-S3 pack 7.2v 600mAh $23.95
BP-S4 paCk 7.2v 1200mAh $34.95
BP-83xh pk (NiMH) 7,2v 1500mAh $39.95
BP-90 6-Cell AA case $15.95
BC-79A RapidfTrickle Cha rger 159.95

For ICOM IC-02AT etc & REALISTIC HTX-202:
BP-8h pack 8 ,4Y 1400mAh $32.95
BP·202s pk. 7.2v 1400mAh $29.95
IC-8 s-een AA NiCdiAlkaline Case $15 .95
BC-350 Rapid Charger $59.95

For KENWOOD TH-79A 142A 122A:
PB-32xh (NIMH) 6.0v 1000mAh
PB-34xh (5w.NiMH) 9.6v 1000mAh
KSC.H Dual RapldfTrickle Cha rger

ForKENWOOO TH-781 481 281 27:
PB·13TI.. . t>g. pt.;g1 7.2v 600mAh $23.95
PB·13xh (NiMH) 7.2v 1500mAh $39,95
BC.1$A RaplclfTrlckle Cha rger $59.95

For KENWOOD TH·77, 75, 55, 46, 45, 26, 25:
PB-6 (w1chg plug!) 7 .2v 600mAh $27.95
PB-8xh (Sw.NiMH) 12,Ov 1500mAh $49.95
KSC·14 Dual RapidfTrkkle Charger $64.95

For STANDARD C-628A 1 C558A 1 528A 122BA:
CNB·153xh pack 7.2v 1500mAh $32.95
CNB-152 pk (Sw) 12.0v 800mAh $32.95
CSA·181 RapldlTrlckle Charger $59.95

For MOTOROLA GP·300 radioSl:
HNN-9618 pack 7.2v 1200mAh $39.95

Mr. NICd also supplies batteries for your
LAPTOP COMPUTERS I CELLPHONES

CAMCOROERS , NICD & NIMH INSERTS
We can rebuild your Computer pack! Call!

Mall, Phone, & Fax orders welcome! Pay with
MC I VISA I DISCOVER J AMEX

7-S2 position I
8- S2 position 2
9- 52 position 3
10--52 position 4
11-52 position 5
12- 52 position 6

Continued on page 2 6

Switch S2 rotates with S IAIB and in
dicates which band position the switeh is
in. Witham this feedback, yo u will have
to guess which band you are on-which
is not a good idea. It is well worth it to
have the LED position indi cators. The
capac ito r position indicators can he
e liminated, if yo u don ' t have enough
wire pairs , and especially if yo u don't
care to know if the capacitor is mov
ing. It should be obvious by the change
in the 5 W R le vel during tuning.

Fig. 3 and Table 2 are essential for
correctly wiring your contro l box to
the appropriate connection on the
DB25 connector of the tuner, so refer
to each of them regularly when wiring
the syste m up. What 1have listed in the
connection scheme is a bit overboard
for some, hut I did have that long run
of 12-pair jacketed phone wire at my
disposal. 1 found that the 24-gauge
wire used in the cable was more than
sufficient to dri ve the motors from my
shack, located over 75 feet away, with
little IR loss-even running at 14
vol ts . Depending on w hat kind of wire
you may have lying around, feel free
to c ustomize your ow n station se tup. 1
do, however, recommend the mi ni
mum 12 connections as previously
mentioned.

Note: In Fig. 3, the motor control
common is tied together for both mo
tors. I highly recommend that you re
wire the tuner to split the motor
common lines for each motor. This
could be done eas ily by eliminating
one of the LED indicator lines for C27
as wired on the tuner 's feedthrough
caps. As wired and shown in Fig. 3, if
switches 54 and 55 were pu t in the
wrong position at the same time , you
would short B+ di rectly to B-. I didn 't
notice this until after I had completed
thi s project and I have not had any
problems, but I have been very careful,
and I will he fixing my setup.

Remote control

and connecting your substitute cap in
parallel. Make sure that the rotor is
connected to ground (same as the rotor
of C27) and the stator of your capaci 
tor to the stator of C27. Also, make
sure that you have an insulated knob
on the capacitor so you can tune it
quickly by hand without getting RF
bums. You should he able to find the
SWR dip much faster and zero in on a
minimum 5WR.

7. Repeat step #6 for each band.
Some bands will share the same tap. In
my setup, 10 and 15 meters shared the
same tap (although 12 meters did not
tune properly). as did 17 and 20. 75
(phone section) and 80 meters (digital
section) use the same tap, hut thi s is a
compromise to cover as much of the
band as possible without having two
taps for each subband. This was done
because there weren't enough switch
contacts available on S 1A or B (unless
you choose to eliminate 160 meters).
To get full band coverage on 160
meters, position 6 is for the high end of
the band, while in between any of the
positions yie lds full loading induc
tance , to work the low end of the band.
It's a sneaky way to get se ven posi
tions out of a six-position switch.

1-C27 B+
2- SIAIB B+
3- Motor B- (separate from ground)
4-KI relay coil hot
5- K2 relay co il hot
6-S2 common

The heart of this article is to design a
remotely controlled antenna tuner
one that is also easy to buiId and oper
ate. Most of the ite ms used are
available at Radio Shackt v. Refer to
Table 2 for the reverse e ngineering
of the DB25 connecto r and w hat is
connec ted to each of its pins. I hap
pened to have some surplus l 2-pair
telephone cable lying around, so 1 had
the luxury of connecting nearly every
thing in the tuner to the shack's remote
control box. If yo u want to keep it
simple, use one to two runs of rotor
cable (depending on the number of
conducto rs) and connect the following
as a rmmmum:

CI RCLE114 ONREADERSERVICE CARD
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http: / / www .ultran u t . com/-sstv

"27S-664

"275-634

"your
preference

··276-168

··276-081

" 276- 1991

" 270-1281

**271 -1 321

··270-1 273

-FIB-SR-684

-SOF212DC

' various high
voltage types

at least 50 }1H
(see text)

" 276-1548

·AL-GRC-106

Tuner

-AL-AM3349-96

0825 Female

Remote

Loading inductor

Tunerl w roller
inductor
or
Tuner wlo roller
inductor

S4, SS DPDT
switch, center off

Power connectors
for box

Project circuit board

LED bar graph

zo-oosnton 01 P
socket

Fuse, 1 Amp fast
acting

Fuse holder

R1-R10. 1 kil,
1/4 W

56-595P5T
switch

Fiberglas1"'ol case

RF relays (K 1, K2)

C27a - 300 pF cap
(for 160 m)

realized from reading this article that
my antenna system is not meant to be
duplicated exactly; build what is right
for you and your setup. I have tried to
present alternatives that would help
steer you in the right di rection for
your specifi c antenna setup. Use
your own imaginatio n to make what
is best for you. After all, isn't that
what got you into ham radio in the
fi rst place? fa

Parts List

Enclosure box · ·270-223 or
equivalent

To connect remote box to tuner:

Rotor cable ··278-874 or
equivalent

* Fair Radio Salas part #
•• Radio Shack part #

Table 4. Parts list with author 's recom
mended part numbers .

se

"

'e 11100 50r G"~
ss

'e
~

..
ss

Outdoor tuner housing

So there you have it: a complete re
mote antenna tuning system at a
penny-pinching price. I hope you have

Conclusion

Fig. 4. Suggested panel layout f or remote
unit .

Every day more and
more hams an:
enhancing their
enjoyment of ham
radio by adding
images to their
conversations.
Jo in the fun!

See the FUN you've
been missing!

Slow
Scan

TV

Absolute Value Systems
115 Stedman 51. #7
Chelmsford , MA 01824-1823
(508) 250 0611

From RC-1000
M ic ro
Computer REPEATER
Conc epts CONTROLLER

• Autopatch· ReverseAutopatch
• User Programmab le CW 10,

Contro l & User Codes & Timeouts
Manual with schematics • 90-Day Warranty

Wired & Tested wi manual ... . $199.95
I~ Micro Computer Concepts
~ 8849 Gum Tree Ave .
/- _ -v--, New Port Richey, Fl 34653

':"'7''';. 813-376-6575

Fig. 4 is used as a simple but func
tional layout for the remote tuner box
and its associated switches and LED
bar graph. If you have a better idea or
have other junk boxes that you would
prefer to usc, then by all means do so.
Be creative, but make it functional.

Photo D. Completed tuner assembly. front
VieW.

CIRCLE 351 ON READER SERVICE CARD
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new l'a' ''/i.fJtI TV Lite $30 + $3 ' hipping.
Pm ulwlI TV Classic . . . . . . _ $200 + S5 ,hi pp ing.



WWW: http://www.hamvention.org
MAIL: Hamvennon, Box 964, Dayton,
Ohio 45401 -0964
FAX : (937) 274-8369

E-Mail: inlo@hamvention.org
PHONE: (937) 276-6930. Chairman
Voice Mail box numbers are available on

our Web site.

GIANT THREE_DAY
FLEA MAR1<ET
~ .. -.. ~.-..~ .._~- ... -"

EXHIBITS
-"'" --. -----"" ....._. _-.~ ...."' ,--"

ACTIVITIES FOR
THE NON-HAM:

Advanced registration orders must be postmarked no later
than May 1 (USA) or April 24 (Canada).

• Ticket requests that are received AFTER the deadline will be
processed and HELD for pick-up at me Hare Arena box
office beginning Wednesday, May 13 aI9:00 am.

EXHIBIT SPACE
See our Web site for more information. (www.hamvention.org)

• Inside Exhibit Booths
For an application, please Fax (937) 376-4648 or Evmail to
eXhibi ts@ hamvenlion.org

• Outdoor Flea Market Space
For an application, please Fax (937) 276·8902
or E-mail to fleamkl @hamvention.org

Flea market spaces are sold IN ADVANCE
ONLY. No spaces sold at gale!

UNOFFICIAL ACTIVITIES
To be listed in our program and on our Web site,
please Fax (937) 274-8369 or E-mail to
inlo@hamvention.org

SPONSOFjED BY THE DAYT O N AMAT E U R , RA D IO A SS O C ATION , IN C .. . . . . " . -

"''" ....... '-.'.. , " .. .. .,-
TICKET DEADLINES SPECIAL SERVICES

•

General Chairman: Dick Miller, N8CBU
Asst. General Chairman: Jim Graver, KBBPSO

-- -- -- - - - ~ ~ - - -- - - ---- - - - - - - - - --- - - ------ -- --- - - - - - ----- - - - ---- - - - - - - - --- - - ---- - - - - - - - --- - -- - - - - - -- -- - - - - - - - - - - --- - --- - - - - - - - - - - - - -

ADVANCE REGISTRATION
FOR CHECK OR CREDIT CARD ORDERS:
Make checks payable to: Dayton HAMVENTION
·Enclose the amount indicated in U.S. dollars. For credit card
orders, please add $1.25/ticket service charge. A $25 service
charge will be assessed on all returned checks.

Mail to: Dayton Hamvention Box 1446· Dayton, OH • 45401 ·1446
or FAX 10 (937) 278-4633

Quantity
Admission .
(valid all 3 days)
Grand Banquet - --
Alternate Activities
Saturday Luncheon -===
Credit Card Service Charge. -

@$15.00· = $ --

@$30.00" = $ - -

@$10.00 = $ - -
@ $1.25/ticket = $ - --

Total $ - --

Please type or print your name and address clearly!
• $20.00 at door "535.00 at door, it available .

ai Z! I I ' , , , , , , " , ' "
o 0

Name Call Expirat"", Date:
Mooth Year

Address

City State Zip

PLEASE PRINT ! THIS IS YOUR RETURN LABEL.

Daytime Phone ( ) Evening Phone ( )
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Techno-Trouble for Know-It-Alls
Hall' 1Il0llY ofthese 50 questions COIl you ol1SlI'er correctly?

Steven D. Katz WB2WIKl6
211 01 Celtic 51.

Chatsworth CA 91311

N
e \\.comers and old-timers alike
hokJ misconception- regarding
our ho bby. Both technically

and operationally. only a handful out
of every J(X) licensed amateurs really
understa nd what it's all nbout-c-sud.
hut undeniable. The source of my "sta
tist ic s" is my own e xperience in meet
ing wit h fellow hams at radio c lub
meet ings. swap meets and hum fc sts.
and. of course. on the air.

As we have "dumbed down" the
hobby-s-and it is absolutely dumbed
down compared to 30 or 40 years ago-
hams haw become appliance operators
who memorize: quest ion pools to pass
their exams. Many have come from the
C B ranks. " here they were exposed to
much misin formation represented as
technica l fact. Even manv old-timers
create their own realities based on unfor
tunate experiences that arc not the norm.
I' ll o ffer some examples in this article.

Take a fe w moments to answer these
easy qu estions. and see if yOIl arrive at
the correct conclusions. Each is a " true
or false" questi on with only one right
answer.

I. A great indicato r of an antenna 's
performance or e fficie ncy is having a
low SW R. TIl-'
28 73 Amateur Radio Today · Apri l 1998

2. If your SWR me ter or bridge. or
directional wattmeter located near your
transm itter. indicates a low SW R. both
your antenna and transmission line arc
probably good . 'I'll"

3 . If you increase the height of your
40-meter dipole from 20 fee t to 40 fee t
above ground. yo ur station performance
will inc rease by approximatel y 3 dB .
TIF

4 . If you inc rease the he ight of your
two-meter verti ca l ante nna from 20
feet to 40 feet above ground. yo ur sta
tion performance will increase by ap
prox imately 3 dB. T/F

5. If you want to add a two-meter
" brick:" power amplifier to yo ur sta 
tion . and locate it near your rig (in the
shack). you definitely want 10 use one
with a built-i n low noise preamplifier.
to help pull in the weak signa ls. T fF

6. Your 12 VDC·powered. 100 W
output transcei ver or amplifi er should
be connec ted to its powcr supply by
# I2 gauge wiri ng . as long as the wir
ing is no! longer than 12 feet. TIF

7. It is safe an d permis sible to run a
1.000 W output amplifier powered by a
l IS VAC power line in yo ur home. TIF

8. An ideal two-meter "base station"
antenna system for FM use would be a
pair of stacked 13-e leme nt yagi s. TIF

9. A pair of two-meter vcnicu l an
tennas. installed at least one wave
length apart horizontally. with a
shack-mounted phase shift network to
adjust the phasi ng between the untcn 
nas. would he a better choice than the
pair of l L elcmc nt yagis di scussed in
qu estion #8 above. for most amateur
work . 'I'll'

10. It is important to cut your t:o
ax ia l cable to exact incre ments of one
hal f ....n vclcngth at yo ur operation
frequency in order to achieve optimu m
performance from your antenna syste m.
TIt'

I J. lt's a good idea to insta ll a I.()()()
ohm carbon composition resistor
across the feedpoi ms of your base sta
tion antennas that arc no t of "DC
grounded" design . T /F

12. The loss in coaxial cable is pro
portiona l to its leng th. hut inversely
propo rtiona l to its velocity factor and
the diamete rs of its inner and outer
conductors. T/F

13. "Ope n wire" transmission line .
o r "luddcrlinc." is a great choice for
very low-loss or high-power operation
at 146 MH, . T It'

14 . To directly bury coax ial cublc . be
sure to use cable rated for "d irect
burial : ' TIF



GAR""" "
I,IAGEU. .o.N

GLO BAL F'Os'TfON''''
S'S'B"S

........ ,"',.. ' ''.000".'''"_.
to, _'" ..,;". ",.'

Go ~om 0"""", '" """"''>' .od ""' , .
, .... ,.a" .. p' ",oo• • , S3. ' 00,

FT_v.....

I Sa"" rroney on ba!t<lri<lo.
cal lor SPK'a1 PI1ces

Barry's supplies aU
MFJ prodUCl$
Call us direct.

ElO<:lron TubQ
3-5OOz, 5728, 6JS6C,
' 28Y7A, & 61468

CIRCLE 41 ON READER SERVICE CARD

Fm & ...,.. Broadca 81
Tronomitl.r. Sloekod

NEXTEL Ra<jos.5 bu""'llf1
""""''''ge in NY.

..._-,
_~ ""'"", _ V_ ,

n>< 2<X>!I1OOO, "", ....,.."--._ ICOM,"''', __
A_ICOM ....., 'UOO

.... ,... I(ANl'RONK;S
. ... ""'" PluS ElQ.-._.--_.

73 Amateur Radio Today · Apri11998 29

34. There is considerable danger as
sociated with operating high power
and using a low antenna close to your
operating position , T/F

35. Using double-shielded coaxial cable
will normally help reduce TVI. TIF

36_It is best to install a solid station
ground, using an eight-foot ground rod
as a minimum, to optimize station per
fonnance and reduce interference. TIF

37. Clamp your antenna tower se
curely to the side of your house to
make it stronger and reduce the need
for other guying. TIF
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DEALER
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31. Good advice for se tt ing up a
new station would he to spend most of
your budget on a great transceiver,
then use what is left over for your an
tenna and transmission line, then station
accessories. TIF

32. Headphones are an annoyance
which will not let you hear weak sig
nals any better than will a good
speaker. TIF

33. If you want to work DX, the best
time to do it is when everybody else is
working it. TIF

15. The path loss for Earth-moon
Earth propagation on two meters is
a60ul260 dB . TIF

16. The path loss for Earth-moon
Earth propagation on 40 meters is
somewhat lower than it is on two
meters. T/F

17. TVI problems resulting from six
meter transmission can usually be
cured with an effective high-pass filter
installed at the television set. T/F

18. You should always usc a low
pass fi lter on your HF (3- 30 MHz)
transmitter or transceiver, to reduce
harmonic radiation on 80, 40, and 20
meters. T/F

19. Usc a balun installed at the cen
ter of your HF dipole to help provide
the lowest possible SWR. T/F

20. If you use an antenna tuner or
transmatch in the shack, to help tunc
your coaxial cable-fed antenna, this
will reduce transmission line loss and
stresses on the cable itself. T/F

2 1. When you are operating in a dif
ferent US call area other than the one
indicated by your license callsign, it is
unnecessary to sign "portable." T/F

22. The modes of transmission,
listed by order of efficiency from best
to worst, arc CW, RTfY/AMTOR,
SSB. FM and DSB AM. TIF

23. The voltage across the feedpoints
of a 50-ohm antenna system operated
at resonance, when running legal -limit
(1500 W PEP output) power, cannot be
higher than 274 volts peak. T/F

24. UHF (PL-259) coaxial connec
tors all have loss when used at 146
MHz. TIF

25. When installing connectors on
coaxial cable, be sure to weather-seal
both ends of the cable extremely well.
TIF

26. A good way to support coaxial
cable when routing it to your antenna
is to tightly tape it to the antenna mast,
tower, or other supporting structure us
ing high-grade electrician's tape. T/F

27. Coppcrclad (copper-coated steel)
wire makes the best wire antennas. T/F

28. Given a choice, a mountaintop is
always the best operating location. T/F

29. The highest Field Day score ever
made was by a multi -operator stati on
running kilowatts on all bands. TIF

30. Meteor scatter is a great way to
work long distances on 1.2 GHz. T/F
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PC HF Facsimile 8.0

SSC rs proud to announce PC HF Fa~ 8 0 for
Windows Now you can receve weather Fa ~ . FEC.
RTTY. Mofse Code. Navtex. Armor and S,tor while
WOI1Img wrth O{!lt'! software The package comes
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WQf1d ' Call or wnte for our FREE Products
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38. PVC is a good material for an
tenna masts and booms whe n non
conductive mounting is desi rable. TIF

39. The best conductor in the world
is gold. TIF

40. 50 ohms was settled on for sta n
dard coaxial transmission line imped
ance because it results in the lowest
possible loss. and because this is the
natural impedance of a half-wave dipole
in free space . TIF

41. FM repeaters were originally es
tablished and allowed for amateur
work in order to enhance the range of
base-station operators. TIF

42. Multipath distortion on VHF-FM.
can usually be solved on a case-by
case basi s by simply moving your
antenna slightly. TIF

43.1be lower the operating frequency,
the longer the wavelength. and the bet
ter the long-range propagation. T/F

44 . Radio waves trave l in space at a
speed of about 300,000,000 meters per
second; at thi s ra te. it takes Icss than
three seconds for a signal to propagate
from Earth to the moon, and bad! TIF

45. An important fac tor in antenna
or transmission line performance is to
use materials with the lowest possible
DC resistance; for thi s reason, solid
conductors work best. TIF

46. Aluminum antennas usually re
quire frequent main tenance because
contact surfaces oxidize and increase
resistance . TIF

47. It is best to replace your outdoor
coaxial cable every 20 years, even if it
still looks good. TIF

48. The problem with tube-type
transmitting amp lifiers is that they re
quire tuning, and the high voltages used
create the need for low-loss wiri ng. TIF

49. A quarter-wave whip, single-band
mobile antenna normally has a transmit
power rating of200 watts. TIF

50. If you use 100 feet of coaxia l
cable to feed your station antenna. you
are going to lose at least 30 wat ts of
transmit power in the cable. TIF

Easy ones, huh'! Check your results.
The real answers appear below:

L False. A low SWR results from
matching the antenna imped ance (0

the transmission line impedance and

indicates absolutely no thing e lse. A
good dummy load will have a perfect
SWR and won't get out worth a dam.

2. False. Beware of fal se idols. A re
ally great SWR can often mean exces
sive transmission line loss. Since trans

mission lines increase in loss without
significantly changing impedance, the
more lossy the line, the better the SWR
will read. A IO,OOO-fooi length of good
5Q..ohm coax, connected to absolutely
nothing on the other end, wil l normally
read a " perfect" SWR.

3. False. Impossible to accurately
predict without knowing several vari
ables. but in general the improvement
in signal streng th at most useful radia
tion angles, especia lly lower angles
desirable for DX work, will be much
more than 3 dB. A 20 dB improvement
is not unusual. Still. there is no magic
dg-pcr-foor formula.

4. False. Also impossib le to accu
rately predict without knowing se veral
variables, but in general the improve
ment, measured at d istances beyond
the original horizon. where signals get
weak. will he much more than 3 dB.
Again, there is no dB-per-foot formula.

5. False. Unless you have a very
short, ncar-zero-loss transmission line,
the preamp won ' t help . It will make
your S-meter read higher, but will nor
mally multiply noise and signals
equally, resulting in absolutely no im
provement in actual readability. Weak
signa ls lost in your transmission line
(between the antenna and preampli
fier) arc lost forever and cannot be re
covered with a preamp. Unless your
receiver is nearly dead to begin with. a
shack-mounted preamp. used at the
base of a normal home station trans
mission line (e .g .• 100 feet of coaxial
cable) is no t likely to help-indeed. is
much more likely to hinder-weak
signal reception under crowded band
conditions. The true test of a preamp
is: Look for a very weak. barely read
able signal that doesn't e ven move
your S-meter. Close your eyes and lis
tcn to it very carefully. Then, tum on
the preamp. Listen again with your
eyes closed. Sound any di fferent '!

6. False. 12 feet of # 12 gauge copper
wire will drop about one-half vo lt at
15 amperes and create le ss than idea l
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16. False. A 7-MHz signal transmit
ted from Earth won' t reach the moon-it
will reflect off the ionosphere and
bounce back to Earth.

17. False, Six meters (50 MHz) is so
close to television Channel 2 that high
pass filte rs rarely do much good.
Might be worth a try, but don 't count
on mirac les .

18. False. A low-pass HF filter has a
cutoff frequency of 30-33 MHz. This
a llows the first nine harmon ics of 80
meters to blast right through it ! Also
allows the fi rst four harmonics of 40
meters, and at least the second har
monic of 20 meters, to blast throu gh
unattcnua tcd. A low-pass HF filtc r is
of most good on the bands above 2 1
MHz. Most rnodern-day equipment, if
not tinkered with, is pure enough to

not require additional help from out
board low-pass filters.

19. Fa lse. Another silly rumor.
20. False. Won't do a thing to reduce

line loss or stress on the coax.
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13. False. Open wire or ladderlinc is
high-impedance (450-600 ohm) trans
mission line with wide conductor
spacing that is a bit too wide for most
general VHF applications. Its radiat ion
loss can cancel out its benefits . Also, it
is difficult to convert from this high
impedance back down to what most of
our antennas and radio equipment
were designed for; the transformation
networks (baluns. etc.) will have loss
at VHF that can also cancel out the
other benefits of ope n wire line.

14. False, Any coaxial cable can be
buried if you are careful not to nick or
cut the outer insulation. Some cable
types are rated "direct burial" because
they have "flooded" cons truction,
which is more suitable for this applica
tion. However, pu lling any old coax
through inexpensive half-inch PVC
pipe (the kind used for lawn sprinkler
sys tems) will tum just about anything
into "direct burial" cheaply and easily.

15. True.

operating potential for your equip
ment. Go for at least # 10, or preferably
#8 gauge. You will notice most stan
dard factory-supplied DC cables for
100 W or higher-powered radios is
much heavier than #12 gauge. There's
a reason.

7, False. Assuming a 65% efficient
amplifier, to run 1,000 W out, you'll
need to provide 153& VA (volt-am
peres, the AC equivalent of a watt) to
your amplifier. At 115 VAC, thi s is
13.4 amps-way too close to the
household wiring maximum rating of
15 amps, especially for sustai ned op
erations or when the amplifier shares
the line with other equipment. Rewi re
for 230 VAC, and the current required
will drop in half. Your amplifier, its
power supply, and your household wir
ing will thank you for it.

8. False. This might make a great
point-to-point system for a fixed and
known path, but for general opera ting
it will be a nuisance and makc it diffi
cult to contact stations in more than
one direction at a time. After following
a few dozen weak mobiles around,
your rotator will age years in just days,
and probably so will your patience.

9. True. And cheaper, and easier to
install. And by using a two-pole
multiposition transfer switch or relay
system, in conjunction with various
lengths of short patch cables, you 'll be
able to instantly " rotate" your antenna
without anything physically moving,
Fast, e ffic ient, and inexpens ive. And a
more user- friendly system than rota t
ing long beams.

10. False. Where in heck did this
silly rumor start?

II . True. The presence of this resis
tor will help you pinpoint future prob
lems, should any occur, and will not
affect the performance of a 50-ohm an
tenna sys tem in the slightest. Any time
you wish to check your antenna or
fccdline connections, just disconnect the
coax from your radio and usc an ohm
meter to measure across the connector. It
should measure J,(XX} ohms. If it mea
sures less, something is starting to shan
out If it measures more, something in
the system is becoming resistive. Either
way, it should be investiga ted and fixed.

12. True.
73 Amateur Radio Today· April 1998 31



21 . True.
22. True. Efficiency is inversely pro

portional to bandwidth. Bandwidth is
direct ly proportional to data 110 rate
(baud) . CW, being slowest, is still most
efficient.

23. True. Doesn ' t sound like much,
does it?

24. False. While everything has some
loss, inc luding a cubic foot of solid sil
ver, the loss in a properly installed PL
259 at 146 MH z is so low you can' t
measure it with conve ntional instru
ments. In fact, a line splice properly
made using two PL-259s and a PL-258
double-female ada pter (barrel ) mea
sures less than 1110 of I dB loss at 146
MHz. This is an imperceptible change .

25. False. Weather-seal the an tenna
fitt ing , for sure ! It doesn' t pay to
weather-seal the shack end (indoor)
fitti ng. Let it breathe a bit, so change s
in barometric pressure (which occur
daily) will allow the same changes in
side the cable . This helps avoid con
densation building up inside the cable .

26. False. Coax ial cab le, othe r than
hardlinc types. is so ft and should not
be overl y compressed. Several laye rs
of tape, pulled taut during installation.
can be detrimen ta l to the health and
life of your cable. Tape is OK, when
installed in sweeping, loose ly over
lapped layers occupying se veral inches
of cable at a time . Don' t pull it too
tightly.

27. False. Stee l is strong, but that 's
its only benefit. The copper usually
flakes off the stee l in an alanningly
short time, leaving rusty stee l exposed.
When this occurs at connection points,
even if they are so ldered, it can In
crease resist ance and degrade antenna
performance . Stick with pure copper
for hest long-term results.

28. False. Depends on the frequency,
propaga tion and location specifics .
The "lowfers" (low-frequency operators,
using 1.8 and 3.5 MH z, for example)
usually find a beachfrom to he a better
location than any mountaintop-c-and
even some VHF propagation favors
lower elevations. There are too many
variables to make a ge neral rule on this
one.

29. False . Highest score was set by
the Conejo Valley ARC (in California)
a few years back, using 5 W maximum
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output power on each band. It 's a
record that hasn' t been broken yet by
anybody. (By the way, I was there and
was FD Chairman of the club that year.
On most hands, we actually ran about
3 W output, and all stations were ei the r
battery- or solar-powc rcd.)

30. False. If a meteor scatter contact
has ever heen made on 1.2 GHz, it
hasn ' t been documented.

31. False. Invest in a great an tenna
sys tem and transmission line , then re
ceiver and headphones and maybe a
noise reduction system, then comes
the lowly transmi tter. You 'll be glad
you spent your hard-earned bucks in
this orde r. Regard less of what is spe nt
where, the most important component
of any competitive amateur station is
the operator!

32. False. Good ' phones make a
world of difference. Haven ' t you ever
noticed you can hear more music with
a Walkrnan'w than with a $5,000 home
stereo sys tem having huge speakers?
The closer the signal so urce is to your
eardrum. the better you' ll hear it. Eve n
inexpens ive headphones reproduce high
and low frequencies be tte r, with less
distortion, than loudspeakers costi ng
man y times marc .

33. False, usually. If you 're a we ll
trained and experienced operator with
a great, compe titive station, then I'd
change this to a "true." But for most of
us, working DX is easier when locals
aren 't on the air clogging up the bands .

34. True. Biohazards and effec ts are
still not complete ly understood, but
there is lots of documented evidence
that they exist and that proximity
makes it much worse . If you want to
run a kilowatt, please Lise an antenna
that is fa r away from yo ur operating
position! (A good rule of thumb might
be: If you can sec your antenna, it 's
probabl y too close.)

35. False . Possible, but unlike ly.
Mos t interference including TVI is ra
diated by your antenna sys tem, which
is supposed to radiale ! Your coax
won' t radiate very much, whether it 's
single- or douhle-shielded. Raising
your antenna substantia lly above the
elevation of your neighbors' homes re
duces interference better than an y
othe r single trick .

36. False . Can anyone prove this? I
highly doubt it. An effective RF station
ground is very difficult to accomplish
for most of us. A DC station ground, or
"utility" ground. is strongly recom
mended to prevent the poss ibility of
shock hazard should a short-circuit
arise in your equipment, hut this has
nothing to do with installing ground
rods.

37. False. It' s easy, and if the house
is already there and built very strong ly,
it might he a good idea in some cases.
However, your house wall was not de
signed to hold up a tower. In some
cases, it will be di sastrou s, as in the
case of an earthquake that shakes up
every thing and causes the tower to pull
a hole in the wa ll of your home (I've
seen it happen, as recently as January
1994).

3~:;' False. Some PVC might be a
good RF insu lator, but a lot of it is not.
You can perform a simple test hy try-
. . .
mg some out III your microwave oven
and putting it on "high" for a minute.
If the PVC ge ts hot, it is NOT a good
insulator!

39. False. It ' s silve r. And then cop
pe r. Gold ranks a lowly third , just
above aluminum.

40. False. Ideally, coax would be 70
ohms, for minimum loss per unit
length. T hat' s why cable TV compa
nies standardized on this higher im
peda nce . However, as a compromise
he tween attenuation, which is lowest
at 70 ohms, and power handl ing (re
lated to current), which is highest at 30
ohms, 50 ohms was settled on hack in
the late 1940s and has been the two
way radio standard ever since.

4 1. False . They we re designed and
intended to enhance the range of mo
bile stations .

42. True. Try it.
43. Paise. You ' re kidding, ri ght? If

propaga tion were inversely propor
tional to frequency used. we ' d all he
on 160 meters a ll the time, wouldn' t
we?

44 . True.
45 . False. RF conduc ts only on the

oute rmost surface of a conductor
(vskin effec t") and it doesn ' t matter
whethe r a conductor is solid or hollow.
The larger the surface area (skin area)
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of the conduc tor, the lower its RF rc
sistance will be . The RF skin depth in
the amateur spectra is minuscule , with
all the current conducted by the outer
I,OOOth of an inch or so.

46. True.
47. False. Coax used outdoors should

be inspected and tested every year or
two. and probably replaced every five
or six years. Some "hardlinc" (solid
outer conductor) types will las t much
longer. and so will conve ntional, flex
ihle cables used exclusively indoors.

48. False. Tuning isn't a problem-it
is often a benefit when it comes to re
ducing spurious emissions. And low
loss wiring isn't required at high
voltages: High-voltage wiring (wi th a
healthy insulat ion) is !

49. False. Most quarter-wave Whips
will handle a kilowatt with case.

50. False. Loss cannot be expressed
in watts. It varies with length, fre
quency, cable constants. alti tude, and
other variables, but it cannot be ex
pressed in watts no matter how you
look at it. It can he expressed as a pe r
centage, or, more commonly, in dB per
unit length. e.g., 3 dB per 100 feet at
222 MHz.
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So. how'd you really do, kiddo?
Although these arc relative ly easy

questions. 1 have found that 99% of all
newcomers, and about 70 % of all old
timers, get at least three answers
wrong. Tsk, tsk. tsk.

I' ll come up with anothe r 50 ques
tions next time and we ' ll see how you
do then.' fa
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TUPELO, MS The North Mississippi
Hamfest & Computer Expo '98 will
be sponsored by the TupeloAAC,
Booneville AAC, and Union County

MIDDLETON, WI The Madison
Area Repeater Assn. , tnc., will
ho ld its 26th annual Mad ison
Swapfest at the John Q.
Hammons Trade Center in
Middleton. Take Hwy. 12 (the
Beltline) west of Madison and exit
westbound on Greenway Blvd .
Commercial exhibitors and vendors
with 6 or more flea market tables
will be adm itted beginn ing at 1
a.m.; other flea market sellers will
be admitted at 6 a.m. Doors open
to the general public at8 a.m. New
and used electron ics gear, from
computers to commun- lcatons
equipment, will be on sale. Lots
of parts for the elec - tron ics
hobbyist will also be on hand. Free
parking. Hotel aecom- modat ions
ava ilable at the adjo ining Marriott
Hotel , as well as at several nearby
hotels . Talk-in on the MAAA rptr.,
W9HSY,on 147.75/,15,Admission
is $5 per person in advance, $6
at the door. Chi ldren under 10
admitted free. 2.5-foot x e-toot flea
market tables are $15 in advance,
plus admission. Aese rve early.
Reservation dead- line is March
28th. For tickets, tables,or spaces,
wrile to MARA, P.O. Box 8890,
Madison WI 53708-8890 USA.
Tel. (608) 245·8890. Visit the
Swapfest Web site at [http ://
www.cs.wisc.edul-jeremyclmaraJ
swapfest/}.

RALEIGH, NC The Aaleigh ARS
will present its 26th HamfesVNCS
ARAL Convention and Compute r
Fair in the Jim Graham Bldg. at the
NCS Fairgrounds, 8 a.m.-4 p.m .
Wheelchair access. ARRL, MARS,
APAS, AAES, NTS, QAP, and DX
meetings. Admission is $5 in
adva nce , $6 at the door. A ll
activities inside.Tables and booths
are ava ilable. Free parking; AVs
welcome . Hospitality pa rty Sal.
night. VE exams contact is AA4MY
a t (9 19) 676-4697. For pre 
registration and dealer inquiries,
contact Wilbur Goss WD4RDT,
4425 Watkins Rd., Raleigh NC
27616. Tel. (919) 266·7883. Ta lk
in on 146.04/.64 .

sem inars. Aeservations for tables
are recommended and must be
prepaid. Tables not occ upied by
9 a.m are subject to resale. No
refunds. Send check for reserva
tions to AARG, 105 Walnut St.,
Pine Grove PA 17963. Tel. (717)
345-3780. Or send to Lanny
Hoffman KD3TS, 337 N. 19th sc.
Lebanon PA 17046; Tel. (717)274
2148.

HAM ILTON TWP., NJ The Ham
comp '98 Hamtest, sponsored by
the Delaware Valley Radio Assn.,
will be held at Tall Ceda rs of
Lebanon picnic grove on Sawmill
Ad. in Hamilton Twp. 1-95 North to
1-295 S; exit60A to 1-195 E; exit2
to Yardville; South Broad St. to
end, acorox.3.7 miles; lell at Yield;
next right onto Sawmill Ad. Site is
1.1 miles on the righl. Open to
buyers at 8 a.m. Open to se llers
at 6:30 a.m. Admiss ion $5; non
ham spous es and chi ld ren
admitted free. Tailgating space
$ 10, inc ludes one adm iss ion.
AAAL table. Free parking. Covered
table space $15, inc ludes one
tab le and one admission, some
electricity. Advance covered space
reservations avai lable. Talk-in on
146.67(0). Contact Hamcomp '98,
DVRA, P. O. Box 7024, West

APR 5

WATERFORD, CT A ham radio
auction , sponsored by the Radio
Amateur Society of Norwich, will
be held at1 0 a.m. at the Waterford
Senio r Center on At. 85. From
Hartford, take At. 2 south to AI.
11 to At . 85 south. From the
shore line, take AI. 95 to AI. 85
north. Talk-in on 146.730(-). Bring
your gear to sell (10% commission
10 AASON). Free admission , free
parking. Contact Tony AA IJN at
(860) 859-0 162; or see the
RASON Web page at [www. ims.
uconn.edul-rasonj.

DELOIT, IA The Denison Aepeater
Assn. will host an Amateur Aadio
Swap Meet at the Deloit Com
munity Building. 7 a.m.-2 p.m.
Tables and admission will be $2.
Talk-in on the K0CNM repeater at
147.090. Reservat ions for tab le
space may be sent to John Amdor
KD6MX L, 1136 Street F16,
Defiance IL 51527. For more info,
E-mail to KD6MXL at ljohnmxl@
netins.netj , Che ck the Web at
[http://www.netins .net/showcasel
johnmxlldeloit,htmlj.

com]; or Fred Runkle K4KAZ at
[engineer @rightmove.com}.There
wi ll be a Friday even ing flea
market . a Satu rday evening
banquet , SVHFS auct ion, and
family program. You are invited to .
visit the Web site at [www.akom.
net/-ae6elsvhfsj .

UTILE ROCK, AR The Central
Arkansas Aadio Emergency Net
(C AAEN) will ho ld the i r All
A rkansas Family Ham fest at
Sherwood Fo rest Convention
Center, 111 West Maryland Ave.,
Sherwood AA . Free admission.
Ta lk-in on 146,940(- ). For ad
ditiona l info, contact J.C. Smith
N5RXS, (501) 568-7982.

APR 4

CLAYTON , MO The annual SI.
Louis County SKYWARN Severe
Weather Observation Tra in ing
Seminar wil l be held on Saturday.
For locat ions call the Severe
Weather In fo Line, (314) 889·
2857. You will get a taped message
and additional information. All are
welcome, inc luding those from
outs ide the area ; no advance
registration required. Free parking.
SKYWAAN Level 1 train ing is
presented in the morning , and
classes resume in the afternoon
with the SKYWAAN Leve l 2
program. Certification is provided
for AACES and SKYWAAN, all at
no cost. One need not be a ham
operator to attend and participate
in the prog ram. Please ca ll for
addit ional information.

MAR 28

APR 3-4

MICHIGAN CITY, IN The annual
Mich igan City Hamfest and
Computer Flea Market will be held
at Michigan City High School ,
8466 W. Pahs Ad., Michigan City
IN, aa.m-z p.m.CST. Early setup
provided for vendors. Admission is
$4; children under 12 admitted
free with a paid adult. Contact Ron
Stahoviak N9TPC, 5802 N 400 W,
Michigan City IN 46360. Tel. (2 19)
325-9089.

ATLANTA, GA The 2nd annual
Southeastern VHF Soc iety
Technica l Confe rence will be
held Fri. and Sat" Apr il 3 rd and
4th , in Atlanta GA. Antenna
measurements wil l be done on
Friday, starting with 144 MHz and
working up in treq. . amateu r
bands on ly, please. A maximum
of two antennas per band per
individual may be tested. Please
supply a Female N connector or
SO-239. Please pre-register. For FREDERICKSBURG, PA The
more info. contact Antenna Appa lach ian Amateur Aadio
Measurements Chairman Dale Group will sponsor the ir 10th
Baldwin WB()QGH at [wbQqgh @ Annual Hamfest and Compute r
mindspring.comj . No ise Figure Show at Northern Lebanon High
Test ing will be cond ucted on School in Fredericksburg. Admis-
Saturday. For more info , contact son $4; kids under 12 free. Indoor
the Noise Figure Measurement tables $14 each. Tailgating $4 ,
Co-Chairman Charles Osborne Handicapped access. Setup at 6
WD4MBK, at {cosbome @pipeline. a.m. VE exams at 9 a.m. Morning

34 73 Amateur Radio Today· April 1998

WEATHERFORD,TX TheAmateur
Aadio Club of Parker County will
ho ld its 10th annual Hamfest at
the Weatherford National Guard
Armory. VE exams will be given for
all classes. Flea Market setup 5
p.m.-9 p.m. Fri., and 6 a.m. Sat.
Exams begin at 8 a.m. Talk -in on
147.040 tone 110.9. For pre
reg is tra t ion and vendor in fo,
contact Elizabeth HunkeleN50 NE,
1507Old Garner Rd. , Weathetford
TX 76088, Tel. (8 17) 594 -1 700, or
fax WA41XN at (8 17) 599-6717.



FT-l000

VX-1A

WEST GREENWICH, RI The
Fideli ty ARC and Washington
County AAC will hold their 2nd
annual hamfest 9 a.m.-4 p.m., on
At. 3 in West Greenwich RI.
Directions: From northbound 1-95;
take exit 5A; tum left at At. 3; go
approx. 2 miles. From southbound
1-95 take exit 6, tum left onto At.
3; go approx. 4 miles. Next to the
West Greenwich Fire Sta tion .
Admission $1 . 6 ft. spaces, $6 ea.;
contact Everett Lovenbury N1 VEZ,
232 Carolina Nooseneck Rd.,
Wyom ing RI 02898-1172; tel.
(401)539-1107; E·mail[Nl VEZ@
juno.com!, orBil/May WA1WM, 20
Montana Ave. , Coventry RI
02816-5510; tel. (401) 822-0520;
E-mail [WA1WM@juno .com].
Setup starts at 7 a.m. VE exams
at 12 p.m. (walk-ins). All classes
bring 10 and any CSCEs that
might apply.

ARTHUR, IL The Moultrie AR
Klub is hosting their 36th annual
hamfest 8 a.m.-1 p.m. at the
Moultrie/Douglas County Fair
grounds on the south side o f
Arthur. Admission $4 per person
over 14 years old. There will be a
forum tent with someth ing going

business-size SASE to VOMARC,
358 Patten St., Sonoma CA
95476. Talk-in will be on 145.35(
600) PL 88.5. For more info call
Darrel WD6BOR at (707) 996·
4494.

APR 26
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Commercial dealers can set up
indoors on Sat., 3 p.m.-6 p.m.
Commercial and flea market setup
on Sun. after 6 a.m. TICkets $4 in
advance , $5 at the door. Free
parking. For table availability call
(630) 985-9256. Advance tickets
$4 each until March 30th. Send
check payable to "DAAC,~ with a
# 10 business-s ize SASE to
Hamlest 98, 7511 Walnut Ave.,
Woodridge IL 60517-2818.

SONOMA, CA The Valley of the
Moon ARC, W6AJF, will hold its
annual AAAl Hamfest 8 a.m.
noon at the Sonoma Valley
Veterans ' Memorial Building, 126
First Street West, in Sonoma.
Follow Highway 12. Admission is
free; bring the entire family. Walk
in VE exams; registration starts at
9 a.m . Testing for all classes
begins at 10 a.m. There will be an
indoor and outdoor electronics
swap meet with setup starting at
7 a.m.; spaces , $10. A fu ll
breakfast will be served 8 a.m.>
10 a.m. for $5 . Pancake-on ly
breakfast for $3.50. Forums wi ll
include an operating OAP station
and display of home-built equlp. ,
beg inners' OF hunt, and more.
VOMAAC will participate in the
QAP-to-the-Fie ld contest, which
will run during the hamtest. Guest
ops are cordially invited to sit in
and take a turn operating the club
station . For a map and pr inted
directions to the hamlest, send a

APR 25
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STICKNEY,IL The DuPage AAC
will hold the ir Hamfest and
Computer Show at the Hawthorne
Aace Course , 3500 South Cicero
Ave., Stickney n., 8 a.m.-2 p.m.

APR19

CEDAR HilL, MO The Jefferson
County ARC Spring Hamfest and
Computer Show will be held at the
Elks l odge, Highway 30 and BB,
20 miles west of Interstate 270.
Doors open at 7 a.m.-1 p.rn. Flea
market setup Sun., 5 a.m. Inside
table $ 10; with electric $15
(limited) . Tailgate space $5. VE
exams at 9 a.m. Talk-in on
147.075/.105. For info p lease
contact Jim KAfJWXN, at (314)
296-3473. Send paid reserva
tions to JCARC do Jim Au/ery
KA0WXN. 3596 Reuter Acres,
Imperial MO 63052-1034.

SHAKOPEE, MN Canterbury
Park wi ll be the location for
"Smartsfest98 Hobby Electronics
Show." This event is being
sponsored by the Southwest
MetroAmateur Radio Transmitting
Society, Inc. Fleamarket setup
Sun. morn ing at 7 a.m. Tables
available. Electricity available .
Separate entrance for sellers. Free
parking. VE exams. Advance
tickets $4 ea., $5 at the door. For
more info write or call SMARTS
Inc. PO. Box 144, Chaska MN
55318. Call Helen at (612) 361
6782 regarding flea market or
advance tickets.

APR 11

BELTON, TX "HAM EXPO-the
Spring 'Fest" will be sponso red by
the Temple ARC. From Interstate
35 , take Ex it 292 to the Belt
County Expo Center. Admission
$1. Handicap accessible. Huge
indoor tailgate arena; spaces $1 0
(only at the door).Tables available
at an additional $10each. 'Iailqate
setup begins at 5:30 a.m. Free
electricity. Doors open at 7 a.m.
Talk-in on 146.820(-) MHz, Pl
123.0 Hz. Commercial vendor
space with tables. $20 ea. (Sat.
setup); or $25 ea. for Fri. night
early setup (reserve by Apr. 10th).
Free electricity. contact Temple
Amateur Radio Club, P.O. Box
45" , Temple TX 76505. De 
li veries to : 1802 S. 13th st.,
Temple TX 76504. Phone Mike
LeFan WA5EQO at (254) 773
3590; E·mail [hamexpo@vvm.
com]. Expo Web page at [http://
www.tarc.org}.

APA 18

JOPLIN, MO The Joplin ARC
Hamfest 98 will be held at The
John Q. Hammons Convention
Center, 36 15 Aange line Rd.,
Joplin MO. Setup Fri. 6 p.m.-10
p.m. and Sat. at 6 a.m. VE exam
re gist ra t ion at 10 a.m., with
exams starting at 11 a.m. Contact
Andy Gabbert KA0TUD, E-mail
[agabbert@hotmail.com! or Jim
Johannes N0ZS0. 1930 E. 34th
St., Joplin MO 64804; E-mail
[jjohannes@c1andjop.comj.

AAC, at Trace Convention Center,
intersection of Highway 6 and the
NatchezTrace Parkway. VEexams
at 9 a.m.; bring original and copy
of current license and/or CSCE,
and a photo ID; watk-ins accepted.
Free parking, no tailgating. Talk
in on 147.38 KC50BD, rag-chew
on 145.49. Admission $5, under
13 admitted free when accom
panied by an adult. Tables $20; for
reservations write Jack Ellis
K/5QV, Rt. 4. Box 198-B. Tupelo
MS 38801; or phone (601) 842·
7255. Web site is at [www.
tupelofest.orgj .

BENTONVILLE, AR The Benton
County Radio Operato rs wi ll
present a hamfest 8 a.m.- 1 p.m.
at Bentonville National Guard
Armory, SW A and SW 8th Sts .
Talk-in on 145.290(·) rptr. Contact
BCRO, P.D. Box 883, Pea Ridge
AR 72751.
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YONKERS, NY The Metro 70 em
NEW CASTLE, DE The Penn-Del Network will ho ld another Giant
ARC will hold the ir annual Electronic Flea Market at Lincoln
hamfest and host the 1998 ARRL H igh School, Kne eland Ave .,
Delaware State Convention 9 Yonkers NY, 9 a.m.- 3 p.m., rain
a.m.-3 p.m. at the Nur Temple on or shine. Free pa rking. No ta il-
Route 13 North in New Castle DE, gating. Indoor flea market only. VE
1/4 mile north of the Route 13 and exams. Vendors: $19 first table,
40 intersection. Admission $5 at $15 each add'itable. Alliables 30'
the door, no advance. Under 12 x 5', or bring you r own tables at
years free. Tabies by reservation $14 fo r a 6 ft . space . At the door
only with payment to Penn-Del $25 each tab le , $20 for a 6 ft.
Hamfest 98, P. O. Box 1964. space. Full payment is due with
Boothwyn PA 19061. Tables $15 re gistration . Mai l rese rvat ion
with electric ity or $10 w ithout , payments to Metro 70cm Network,
includes vendor adm ission ticket. 53 Hayward St.. Yonkers N Y
Setup at 6 a.m. Tailgating is $10 10704. Spaces wi ll not be held
per space on a first-come, first- past 9 a.m. No refunds unless
serve basis. Features : certified prior notice of cancellation has
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on every hour. Flea market tables
(limited) are $10 pe r table paid
in advance . Fo r table info and
reservations, write to MAR.K.,
P.O. Box 91, Lovington IL 61937.
Or call fo r info during the day,
(2 17) 543-2178 and eves, at (217)
873-5287. No VE exams this year.

CANFIELD,OH The Twenty Over
Nine Radio Club Inc. will sponsor
thei r 14 th annua l Ham fest
Computer/Electronics Flea Market
at Canfield Fairgrounds, Rt. 46,
Canfield O H . 8 a.m. -3 p.m.
Handicapped parking and facilities
available . Ga te admission $5 ,
under 12 years admitted free with
an adult. Outdoor flea market
space is fre e with admission.
Dealerlflea market setup begins at
6:30 a.m. Inside tables $10 per
table , gate admission not in
cluded, Inside tables guaranteed
until 9 a.m. with reservat ion/fee in
advance. Others on a first-come,
first-served basis. Uniformed and
pla inclothes secur ity w ill be
present. Alcoholic beverages,
firea rms, and questionab le or
immoral mater ial are st rict ly
proh ibited on the fa irgrounds
property. Mobile chec k-in and
d irections unt il f p.m. on
147.315(+) or 443 .225(+) ; alt.
145.275(-) . For further info contact
Sharon Spencer, 424 Peffer si,
Niles OH 44446, tel. (330) 544
3666; or Dave Mel/at, 2895 Penny
Lane. YoungstownOH4451 5. tel.
(330) 793-0816; or Don Stoddard
N8LNE. 42 S. Whitney A ve .,
Youngstown OH 44509. tel. (330)
793-7072. Mail registration with an
SASE and check/money order
payable to 20/9 Amateur Radio
Club tno. , 42 S. Whitney Ave.,
Youngstown OH 44509 no later
than Apri l 15th.

SKYWARN spotter training class ;
ARRL and club leaders forum ;
special guest speaker Ed Hare
W1 RFI from ARRL headquarters
will present a sem inar on the new
FCC RF exposure regulations.
He will also be available to assist
with the completion of evaluation
forms. For more info contact Hal
Fronts KA3TWG at (302) 793
108 0, or E-ma il {hfrantz@
magpage.com}. Also , f ind up-to
the -m inute info/ lodg ing and
vendo r forms at [ h ttp ://ww w.
magpage.com/penndelj.

MAY 2

CADILLAC, MI The Wexaukee
ARC will hold their annual hamfest
8 a.m. -f p.m . at the Cadi llac
Middle School in Cadillac MI. VE
exams for all classes at 1 p.m.
Admission $5; 8 ft. table $6. Setup
at 6 a.rn., table holders only. Talk
in on 146.98 rptr. Contact Dan
KE8KU, WexaukeeARC. Po. Box
163. Cadillac M149601. Tel. (6 16)
775-0998; E-mail [ke8kudan@
juno.com].

MAY 2-3

ABILENE, TX The Key City ARC
wilt sponsor a hamfest at the
Abilene Civic Center from 8 a.m.
5 p.m. Sat.. and 9 a,m,-2 p.m.
Su n, Free parking. VE exams .
Whee lcha ir access . Tab les $6
each. Pre-registration $7 (must be
received by Apr. 28th), $8 at the
door. Talk-in on 146 .160/.760. For
rese rvations and info , contact Peg
Richard KA4UPA, 1442 Lakeside
Dr., Abilene TX 79602. Tel. (9 15)
672-8889.

MAY 3

been received 72 hrs in advance,
Donat ion $6, kids under 12 free.

Table setups al7 e.m. Free coffee,
door pri zes, grand prize drawing
at 1:00 p.m. For reg istration, or
vendors' or buyers' information, call
Otto SupJiski WB2SLO, (914) 969
1053. Talk-in on 449.425 MHz PL
156,7 ; 223 ,760 MHz PL 67 .0;
146.910 MHz; and 443.350 MHz PL
f56.7.

MAY 9

MANITOWOC, WI The lakeshore
Hamtest. Electronics & Computer
Swapfest will open its doors at 8
a.m. at the Mani to woc County
Expo Cen ter, intersection of Hwys
42-151 and 1-43 on County Hwy.
Rd. Fr i. night setup for vendors
until f 0 p.m.: also starting at 6 a.m.
Sat. morning. Accommodations
for vendor drive- ins . Advance
tickets $3, $4 at the door. Reserv
ed 8 ft. tables $6 each . Electric
oullets $5 each. VE exams tor a ll
c lasses at Silver Lake College
(Hwy. 151); test registration d oses
at 9 a.m. DXCC field checking at
the expo. For info call Glenn, (920)
684-7096, any time, or Red. (920)
684 -9097. days. Ta lk- in on
146 .6f (-) or 147. 03 {+) . Send
reservation payments w ith an
SASE to Mancorad Radio Club.
P. O. Box 204 . Manitowoc WI
54221-0204.

MAY 14-17

DAYTON,OH The QRP Amateur
Rad io Club Intern a t iona l wi ll
present their "Four Oays in May'
1998 Conference at the 1998
Dayton hamvenuonw, Amateur
radio QR P presentations, work

shops, and demonstrat ions will
be th e fo c us o f t h e all- d e y
Thursday QRP Symposium to be
held at QRP ARCI headquarters ,
th e Da ys Inn Day ton South .
Registration is S10 if prepaid by
May 1et and $12 after that or at
the door. "At the door" registration
may be l im ited by se llout.
Registration will cover a full day
of Q RP Symposium activi ties ,
coffee . Symposium bag stutters
and a complimentary copy of the
FDIM 98 QRP Symposium Pro

ceedings . Make payment to GR P
ARCI . and send with an SASE by
Ma y 1st to Cam Ba iley KT3A,
FD IM Symposium Registration,
PO. Box 173, Mt. WolfPA 17347.
E-mail queries to [kt3a@juno .
com]. The QR p· ARCI Awards

Banquet, Fri. May 15th, is being
hosted by FDIM Banquet Chair
person Scott Ros enfeld NF3 1.

Please send an SASE and your
$22 banquet ticket fee (US check,
money order, international money

order) mad e payable to QRP
AR C I (by Ma y 1st) to Scott
Rosen feld NF3 /, ORP ARCI
Banquet Tickets . 4015 Sparrow
House Lane. Burtonsville MD
20866-1333. E-mail queries for
more info to [h am @w3eax.
umd.edu}, The FDIM QRP Vendor

Social wil l be held Fri . evening
May f 5th , w ith Jim Stafford
W4GO, GRP AR CI VP, as the
host. For reg istration info please

contact Jim at 1/395 West Rd. ,
Roswell GA 30075, or E-mail
[w4qo@amsat.org}. The Days Inn
Dayton South w ill be the 1998

FDIM QR P headquarters and a
special block of rooms has been
secu red. Please contact Han k
Kohl K8DD. 1640 Henry St. , Port
Huron MI 48060; E-mail [k8dd@
tir.com} regarding availabili ty of
rooms. GRP Sy mposium pre
senters, please submit your QRP
technica l manuscripts to FDIM 98
Technical Paper Chairperson Ken
Evans W4DU, 848 Valbrook Court,
Lilburn GA 30047; or E-mail
{w4du@bellsouth.net].

JUL26

HONOLULU, HI In celebration of
their third wedding anniversary,
a grand Ham-Boree is being
planned by Gordon Crowhurst
G4ZPY and Brenda in the form
of a big get-together of hams and

thei r partners for an evening
meal in Honolulu. They would like
to put a face to a calts ign, a face

to a name, of the ir many f riends
and acqua intances all over the
world. For those who are interest
ed , there a re a lot o f nearby
mounta ins for D X in g on the
Pacif ic Rim. For more info contact
G4ZPY Paddle Keys International.
41 Mill Dam Lane. Burscough.
Ormskirk, L40 TTG England. Tel.!
FAX (44) (0) 1704-894299 any
time untit 2300 , but not between
the hou rs o f 1600-1830 loca l
time. Everyone must make the ir
own holiday arrangements them

selves and pay for thei r even ing
meal. Please R.S.V.P. so that a
su itable lo ca t ion may be ar
ranged for the get-together.

Continued on page 85
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Hamtronics' CC432-5
Receive Converter Kit

Straightforward building, modest price.

larry Antonuk WB9RRT
P,O. Box 452
Marlborough NH 03455

One of the main attractions of ama
leur radio is the fact that it 's a

multitude of sub-hobbies contained
within a single hobby. I\10st hams start
out chasing DX or doing two-meter
work, but it isn 't long before they
move off to public service, satellites,
moonhouncc, co nstruction-c-whatever
curches their atte ntion. This fact makes
for an exciting hobby. and explains why
it's fairly easy to remain interested in
ham radio for your whole lifetime.

Of course. this wonderful diversi ty
has its downside. How do you pay for
all that stu ff! Many a ham has found
himse lf fee ling like a small child,
clu tching a nickel in a candy store . So
many choices. so litt le funds. On fi rst
glance this seems to fly in the face of
the classic ham ste reo type-frugal to a
faul t. How is it that hams can be so no
toriously cheap if they have to buy a
brand new rig every time they decide to
explore a new segment of the hobby '?

As you might imagine. hams have
already fi gured a way out o f this di
lemma. The concept is fai rly simple .
Imagine yourse lf going out and buying
a new HF rig . About a year later you
buy a 220 MH z transceiver. and then
you pick up a +to MHz rig . You have

a ll three of them lined up on a she lf in
your ham shad. As you sit there look
ing at them a couple of things become
obvious.

First. you note that you can only talk
on one of them at a time. Second. you
can see that the three radi os arc pretty
similar. They all have frequency dis
plays. volume controls. speakers. mi
crophones , and other com ponents in
common. As a matter of fact. you see
that the 220 M Hz and 440 ~IHz rigs
arc practically identical-c-thcy just work
on different frequencies. The conclusion
is simple-you j ust paid for three se ts of
these "common controls" when you re
ally on ly needed one.

Attacking the prohlem from the other
direction, suppose that you didn 't qui te
have the funds to get that 440 ~IHz rig .
What if you could have just purchased
the part you needed-the frequency
stuff-and used the common stuff from
one of the radios you already had?

So , what's a converter'!

Converters have been used for years.
mai nly to allow a ham to take an ex ist
ing rig (us ua lly 10 mete rs) and put a
box in fron t of it th at co nve rts the re-

ccive and transmit frequencies to an
o ther band (usually VHF or UHF).
This gives the user the same function
ality of the HF radio (me mories. scan
ning. e tc.) hUI simply translates the
frequencies to a new band .

The co nverte r concept has been used
for many years as an ex te rnal add-on,
and also as a design concept in some
recei vers . More recently some manu
facturers have released mobiles that a l
low different frequency modules to he
used with the same control head- a
slight twist on the orig ina l conven er
concept.

The CC432-5 by Ham tronics is one
of se vera l receiving con verters huilt hy
this manufacturer. T he model chosen
depends on the frequency of operation
desired. For instance. the CC432-5 ac
cepts an input range of 435--B 7 MHz.
and outputs a signa l from 28- 30 MHz.
If you a lready have a two-meter trans
ceiver, you can orde r the CC4324 .
which accepts an input from 432-436
MHl , ami c reates an output signa l
from 144-48 Mliz. If you arc prima
rily in terested in ATV you can get the
CC432-9. This unit accepts 439.25. and
transla tes it to 6 1.25 M f-lz (channe l 3). If
UHF is not your cup of tea. Hamtronics
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Photo /I.. The Ham/milks CC432·5 Receive
Converter.

offers a line o f VHF receive and trans
mit converters as wel l.

How does it work'!

The theory of opera tion of the con
verter is fairly simple. A converter is
simply an extra mixer and local oscil
luror placed ahead of the existing ra
di o . In the case of the CC432· 5, the
loca l osci llato r in the co nverte r is run
ni ng at 407 ~1Hz. Signals enter the
converte r in the desired frequency
band. and arc o ffset by the value of the
mixe r. For instance, a signal entering
the converter at 436.5 MHz wi ll he
mixed with the 407 ~IHl local oscilla
tor, produc ing a differe nce freque ncy
of 29.5 Mllz. which can he recei ved
by the lOcmeter rig nnachcd to the
converter.

If you rememher yo ur superhetero
dyne recei ver basics you ' ll recall that
the sum freque ncy is produced as we ll
as the difference frequency. You' II also
see that any number of input frequencies
can he entering the converter at a given
time. ~1:oSI of these signals arc un
wanted. and are dealt with by the usc of
input and output filters. Tbe CC432-5
has a built-in GaAsFET RF amplifi er
which is tied to a m ixer via a triple
tuned c ircui t . Thi s pro vides se lect ivity
by allowi ng on ly the de sired signal
hand to reach the mixer. T he o utput o f
the mixer passes through an over
coupled double-tunc-.J tank circuit. This
circuit selects a hand that corresponds
o nly to the diffe rence frcqucncies-c-thc
sum and the original two inputs 10 the
mixer are effectively fi ltered oul. n ne
over-coupling produces a circuit with a
wider bandwidth , so it wo n't he nece s
sal)' to re tune any of the circui try o ver
the entire range of o pcration.)
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The local osci llator input to the
mi xer is ac tually the result o f a chai n
of three triplcrs . The crystal operates
in the 14-6 ~tHl. ra nge, depending on
model, and the th ird harrnonic is passed
through two more triplcr c irc uits to
produce the desi red injection fre
quenc y. O nce again, double-tuned cir
cuits arc used to ensure that the injection
frequency is pure .

As with any rece iver, the local oscil
lator is actually a very low powered
transmitter. It is always important to
make sure that the oscillator frequency
stays where it is needed . and doesn't
leak o ut into the outside world . For in
stance, if the 407 MHz injec tion fre
q uency were a llowed 10 travel bad o ut
the co nverter input, it co u ld interfere
with licensed users in the 407 MHI. rc
g ion. This situat ion is prevented by the
usc of the double-tuned circui ts men
tioned earli er, the use o f a pream p
stage, and also by the quali ty o f com
ponents used by Hamtronics. Bypass
capacitors and ferrite heads arc used to
decouple the stages. A high quality PC
board with a ground plane aids in the
shie lding. Additional shield ing is used
to prevent the RF ampl ifier stage from
picking up any rad iation from the
m ixer section. Power is passed 10 the
unit via a fccdthrough capac itor. All o f
these minor enhancements join together
to make the CC43 2 a very stab le and
interference-free converte r.

Putting it all together

Construction of the CC43 2-5 was
fai rly straightforward, and shou ld he
no trouble to anyone with a moderate
amount of kit-building ex perience
(two or th ree sim ple kits) . The k it use s
quite a few surface mount devices
(SMDs) hut on ly in the form til' ch ip
caps and resistors, which are qu ite
easy to so lder in.

The kit uses two FETs fo r the RF
ampli fier and the mixer, as well as
three standard 2N3904s for the injec
tion multiplier c hain . The FETs have
the potentia l for static damage, so a
brief list of precautions is spelled out
in the instructions .

The Harn tronics manual is typical of
their other products-c-dcscnptivc enough
to do the j ob , but not insulti ng . For

instance, the precautio ns abo ut static
are followed by a fairl y detailed de
scription o n how to mount the FETs.
Attentio n is g iven to orientation, get
ting the right FET in the right slot.
avoiding e xcessive heat, and bending
the leads the rig ht way. O n the other
hand, you ' re then directed to " Ins tall
the six small variable ce ramic capaci
tors a nd the one pis ton variable capaci
tor, orienting them as sho wn." This is
followed hy tips on ho w to best install
the SMD chip caps and resistors. prob
ably w ith the assumption that most
builders haven't used too many SMDs
before .

Lining it up

Alignment of the converter is simple,
and can be done with a DC volt meter. A
sig na l source is requ ired , which c an be
a signal generator or even a strong off
the-ai r sig nal. The alignment co ns ists
mainly o f peaki ng the coils in the in
jec tion c hain, follo wed by a tune-up of
the last multiplier, m ixer, a nd RF amp
for maximum sig nal passed to the re
ce iver. The crystal is " netted" as a final
step , which make s sure your out put
sig nal wi ll exactly follow the con
verter input (minus the offset).

Although no special eq uipment is
needed for alignment, a O.060-inch
square a lig nment tool is needed for all
six variable inductors. The proper too l
must he used with these slugs-they
are quite prone to cracking if a substi
tute too l is used-for instance, a
straight-b lade alignment tool j ammed in
on a d iagonal (trust me on this one). This
(001 is becoming more common in ama
leur, commercial, and consumer elec
tronics. If you don't have one already
you can order one from Hamtronics.

Getting it on the a ir

Operation of the converter is simple,
since there arc no controls! You already
know how to use your Hl-mcter trans
ce iver, so o nce you hook up the con
verter you' ll know how to usc your 432
MHz receiver. One point to remember is
that the CC432-5 is a rece ive converter
only- a separate unit is required to con
vert the transmitter side of the trans
ceiver. Thi s is normally accomplished
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The Hamtronics CC432 converters
present an economical method fo r ex
panding your ham horizons . Inexpen
sive and easy to build, they a llow you
to make the jump to ot her bands and
other segments of the hobby. T he qual
ity of the units is outstandi ng- the fin 
ished board has the look and feel of a
piece of commercial gear, rather than
an amateur device . Any ham should
have no trouble getti ng these ki ts on
the air, and they range from $49 for the
kit alone. (0 $79 for the kit with case,
to $99 wired-and-tested in a case.

Hamtronics conve rters arc available
from Hamtronics, Inc., 65-0 Moul
Road, Hilton NY 14468·9535. E-mail:
[jv @hamtronics.com]. Web site: [www.
hamtronics.com]. You can request a
free catalog or view the e ntire cata log
on their Web si te . fa

CIRCLE 167 ON READER SERVICE CAAD

An aesthetic viewpoint

with separate outputs from the H F rig ,
or a TR re lay setup if you 're using a
low-cost IOcmctcr rig. When first try
ing out the receive converter, howe ver,
keep in mind that it won ' t e njoy hav
ing any power accide nta lly blasted
into the mi xer-s-the results could be
fatal. My initial tests were pcrfonned
wi th the microphone removed from
the lfj-mctcr rig. That way I would be
unable to si t on the mi ke and acciden
tally key the transce iver into the con
vener, despi te my best e ffo rts to goof
things up.

The unit I bui lt tested out fine on the
bench, and I even had time to drive up
on one of our local mountains during a
recent VHFIUHF contest and " read the
mail." This was very successful as I
heard lots of stations- but pretty frus
trating, since I hadn' t yet built my
transmit conven e r! (In retrospec t, it
might make more sense to bui ld the
transmit conve rter first. That way you
won' t have anyth ing to liste n to w hile
you're working on the recei ver, which
could be less distracting than the other
way around !)

My sing le criticism of the CC432-5
concerns the power connector. As men
tioned earlier, power is led to the unit via
a feedthrough capacitor. Th is prevents
any RF that might have found its way
onto a power lead from getting back out
of the unit where it could interfere with
another service. A good idea. hut the
only way to attach to th is lead is to sol
der a wire d irectly to it. The fccdthrough
is located dead center on the front of the
unit between the input and output BNC
connectors, and having a power lead sol
dered to the cap at this point is not the
most appealing solution from an aes
thetic standpoint. Ofcourse, th is is prob
ably the only way to make a true
RF-tight container-c-as soon as you
punch a hole for a Molex™ connector
you violate the integrity of the cnclo
sure" In addi tion, the box is most likely
going to be used tucked behind a trans
ceiver somewhere, rather than displayed
on a shelf. Still, if this connection (or a ll
three, for that matter) could ex it the box
on the rear it would make for a nicer
looking station.
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Joy's "Loud Enough" Metronome,
Part 1

Another fun project from Mr. Gizmo.
•

Evert Fruitman W7RXV
2808 West Rancho Drive
Phoenix AZ 8501 7-2646

(fruilman@ asuchm.la,asu.edul

S
cveral years ago. my daughter's
music teacher sent us on our
way \..-ith what she thought was

just an offhand request: "Oh ... and
please bring a metronome to YOUT

daughter 's music lesson next week .
Thank you .. . ..

A quick look at a music supply cata
log showed metronomes ranging in
price from 520 ( 0 a lmost S::!OO. That
included the older-style mechanical
metronomes with the upside-down
pendulums. I rare ly buy some thing I
can build. so once I'd decided that one
\..'cck gave me enough time to make a
me tronome. I was off and run ning ... or
should I say off and tiding?

Some of the microprocessor-based
units can put an accen t on whatever
heat you want, as we ll as lei you pic k
practica lly any number of beats pe r
minute . Howeve r, I fe lt that it would
be too inconvenie nt try ing to hold one
of these to one ear and play the flute or
the piano at the same time. You have to
hear the prec ision pulses in orde r to
use them.

Also, the pu lses have a some what
musica l sound, something like a note
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tha t got cut oIT in midstream. Tha t has
drav...n unfavorable comment from sev
e ral musicians I' ve talked to, includi ng

•
those who. for lack of something be t-
ter, use one of those shirt-pocket-sized
units. Of course , their relative ly small
size is a convenience, and some times a
cons ide ration.

Com puter ized curet

The childre n had already complained
that with other electronic metronomes
they could not hear over the piano, even
with the metronome sitting on top of
the piano righ t in front of them.

A quick hut temporary fix for that
carrie in the form of a BASiC program
fed into an old computer which drove an
audio amplifie r. That gave the speaker
enough volume. but it was somewhat in
convenient to hook up. Wires all over the
music room and questions about how to
get the program running made me look
for a bette r answer.

Digital devices

Countdown chips, di viders. and am
plifiers could he combined in a circuit

that would give a louder metronome
with adequate volume, but the circuit
seemed too complex for wha t we
wanted, If we were going to do all of
that, why not just go huy one of the
credit-card-sized wo nde rs and hang it
on an amplifi er? Then I remembered
some c ircuits that I had used once he
fore . T hey wo rked, hut with some
limi tations. It seemed that with sornc
modi fication. one of those circui ts
would mee t this need.

Earl)' transistorized systems

In a 196+ edition of the ir Transistor
M anual, General Electric published a
couple of metronome ci rcu its. Figs . I
an d 2 show them in s lightly modi fi ed
fo rm.

The UJT {uniju nction transistor) c ir
cuit, Fig, I. loo ked good with its ad
justments, but a qu ick test at the
workbench showed it a bit short on
volume. A 22.5-volt ba ttery gave its

O\vn problems. 15 pe nlight cells or
three nine-volt batteries didn't appeal
to me, especia lly since they did not
ma ke it that much louder. Besides that ,
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F ig. I. ru, simple Vi r 1II(' l ronollle will
work will, a wide range of speakers but

lacks volume , Additionally, i, needs a
higher voltage battery for best results, By

pnning rile amplifier from Fix . J UII it , you
ma)' drop the batter)' voltage dawn to 9 V
and run both parts all the sallie battery'.
Adding the power amplifier of Fig . J gives
more volume, hilt still this .fetllP is nOl as
loud as the sys tem shown in Fig . .J.

02
np 32

C2
10 uf

+

Ql
TIP31

'4 R5
250 K 27K

With the capacitor discharged and
the transistors off the capacitor starts
charging again. start ing a new cycle:
Q I turns on. Q2 turns on. the speaker
gels the full battery voltage for a' few
milliseconds. and the ti ming capacitor
gets discharged.

Due to regenerative action. positi ve
feed back. the turn-on of Q J. Q2, and
the discharge of C I all take place in
mi lliseconds. Typica lly, the pulse lasts
about four mi lliseconds (O.()().l. ). An
osci lloscope shows that during much
of that ri me. the high side of the
speaker. the collector of Q2. reaches
thc applied voltage.

That makes Q2 an effic ient switch.
For a short time. it has tied the battery
d irectly across the load. That also ex
plains why this circu it can conk a tra n
sistor in the even t of a malfunction in
which Q2 stays turned on. It also
points up the need for a big capacitor
across Q2 and the speaker. C3 can de
live r the high current needed to pulse
the speaker.

With a ~.5 - V battery and a three- to
four-ohm speaker. the peak current can
exceed one amp. I have measured it
it does reach 1.1 - 1.5 A under these
conditions. When the battery starts
getting tired, the circuit docs pecu liar

SPEED
ADJUSTMENT

Fig. 1. This basic metronome lI'orh best with a J~ o hm speaker and J~ V. Although
reliable , it /lIcks the I"O/I/me needed for a player to hear it over rhe SOl/lid of mony com 
mon 50/0 instruments . The amplified version , shown in FiX. J . gives II loud enough reck
JO/I111/. C3 IIlIiSr go 011 the battery' shit' of the Oil/offswitch . Placing it on the instrument side
causes a slowfade-out of the sound, wun IIII' pulses changing speed as the sound fades .
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liang-ups

I usually have loose transistors in the
spare parts box. hut it would take extra
effort to find a UJT-c-another trip to
the store. and they're not all that easy
to find: several years ago. some of the
major semiconductor manufacturers
quit making them.

The complementary circuit, Fig. 2.
gave more volume- but try to find a
small three- to four-ohm speaker to
day. Without a good supply of output
transistors. it became impractical try
ing to use the circu it with an eight
ohm or higher-resistance speaker.
Sometimes it worked for a while. and
sometimes I had to change the output
transistor. Still . the circuit had enough
good points to cause me to give it a
closer loo k.

Whcn the circui t hung up due to a
wrong-va lue R, C. or speaker. then the
output transistor. Q2 . would burn out.
The original circuit used germanium
transistors and a three- to four-ohm
speaker. The circ uit worked as origi
nally published. However. when this
circuit hangs up. it causes the output
transistor to exceed its power/current
ratings.

Substituting heavier-du ty silicon
transistors see med like a good start ing
point. When the circuit misfi red.
though . it still got Q2 hot under the
collector. A little circu it analysis gave
some insight into the problem and how
to get around it.

In Fig . 2. turning on the power starts
the capacitor charging through the
speaker. R~. and R5. When the voltage
at the j unction of the speed control. the
capaci tor. and the base reaches about
0,6 volts. Q I turns on. It starts con
ducti ng current through its emitter-col
lector circuit and the cmirrcr-hasc
junction of Q2 .

Of course. running current through
the emitter-base junction (If Q2 turns it
on. Q2 starts conducting current through
tilt: circuit consisting of its emitter-col
lector and the speaker. Since the collcc
tor of Q2 reaches essentially the sa me
potentia l as its emitter. C2 di scharges.
thereby dropping the base voltage of
Q I below 0.6 volts and turning off Q I
and Q2.



F ig. 3. Atnplified //ICfro /IOIIIC II sing comprementary pair. Lo ud eno ugh with external
speaker: sometimes loud enough with j ust internal speaker. Smaller circuit shows one

way to tUM the option of intcrnaltexternal speaker selection . Instead of the switc h, YOJl
could buv a closed-circuit j ack fo r J I . SOllie people find the switch less confusing than
the clos ed-circuit jack and /llIleli mare reliable. n"itll the addition of R6 . R7, and Q3, yOIl

call li se almost any available speaker and raise the power level by use of (I higher-voltage

battery. Since Q3 draws power oilly Iflll'lI it gets (I putse from Q2. you lIIay lise a s imp le 0111

off switch 011 just the first stage. Sometimes Q I and Q2 witt not opera te properly with
//lore than 3 -112 V.

39-68 n

47- 68 n

R5

R4

10 ~ F 6 V tantalum
' 272-1436A 10/16

470-1000 IlF 6V
'272-958 1000/16

470-1000 ~F 25 V
(if battery no more than
22 V; if close to 28 V, use
35 V cap )

Q1, Q3 TIP31 NPN transistor
' 276·2017

Parts List for Fig . 3

250 k pot (500 k with 470 k
across will wo rk but crowd
high end)

27 k 1/4 W (same for all
resistors)

R6 4.7 n or 2x10 n in parallel

C3

C4

R7

R8

C2

02 TI P42 PNP trans istor
(TIP32 OK) ' 276-2027

LED1 red: ' 276-087
green: '276-069
use 470- 680n for R8

Table J. Parts lis t for F ig. 3 .

Three-volt regu lator

Fig. 5(a ) shows the simple three 
volt regula tor. A 7R05 regu lat or de
livers five vo lts to the input of the
three-vo lt reg ulator. T he 47 00-ohm
resis tor, R9. limits the current through
the diode string, LED2. LED3. an d
D I, to a lill ie less than 400 microamps:
0 .4 milliamps.

The diode stnng wi ll maintain a
relatively constant voltage across the
base of Q4. With low to medium cur
rent through them, the LEDs will have
a relative ly stable voltage across them.

J 1 open circuit mini phone jack
'276-251C

SW1 SPST toggle or slide

SW2 SPOT togg le or slide

Speaker: Midland 21-392, junk box
or Radio Shack 2-1 /2 inch

Box : 3x5 file box or Radio Shack
270-223

Batteries: six AA or three 9 V
(typically one or two 9 V will do)

'Radio Shack part number

,~"'

OPTIONAL EXTERNAL
SPEAKERJAO(
CONNECTIONS

commo n. The total res istance equals
about three ohms. The pulse runs about
one-tenth as long as the other units.
Since then. it has kept good time.

Droppi ng the vo ltage on that un it
to three volts , with or wi thout the ex
tra resistor. the ci rcuit never m issed
another bea t. That uni t went togethe r
with the extra resistor. The next met
ro no me we nt together with a five
vo lt reg ulator followed by a three-volt
regulator- see Fig. 5(a) . Yo u cou ld
save th e time and tr ouble of the sec
ond reg ulator circuit by using an ad
justablc regulator, the LM3 17. as shown
in Fig. 5(c). Photo A shows an etched
circuit board with the two regulators .
Since I wanted to save m yself a tri p
to the store , I opted for the extra
transistors . The si mp le two-transistor
regulator cannot regu late well enough
by itself to keep the three vo lts as
stable as needed. So you need e ither
the fi ve-vol t preregulator or the
LM31 7.

A fix

R8
47-68 L.,J-J

SPfAJ(fR
4 - 32 OHMS

R6
50HM5

ON -OFF

~
C3 1 • •

3 VOlTS
470-i J -1000 uF

•
1$ ~D 1

::b C4 + 8 - 30 VOlTS1 470
-

Q2
~ l000UFJ -

~/
TIP 32

'c~
10 uF

R4 R5
250 K 27K

Q1
TIP 31

Exception to the rule

things. Do use C3. T his circui t works
well with three to four vo lts and a
nominal fou r-oh m speake r. Mos t of
the lime it wilt work wi th as much as
five volts if you keep the resistan ce
in the collector of Q2 around four to
five ohms: sometime s. it wan ts less
resis tance .

I made severa l of these me tro
nomes. T hey used a five-vo lt reg ula
tor and fi ve oh ms for the co llector
load of Q2. All bu t one of th em
worked as expected. T hey delivered
a nominal four-m ill isecond pu lse and
from 40 to 240 or more be ats per
mm ute . One of those metronomes
hun g up . It turned on Q 2, which
stayed turn ed on. unti l I interrup ted
the power connect ion. T he heavy
duty si licon tran sisto rs can withs tan d
the ex tra curre nt cause d by this over
load condition . I checked eve ry thing.
bu t I lost tha t round . I wo und up put
ting ano ther res istor across the five
ohms from the collec tor of Q2 to
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Fig. 3(a) . Amplified metronome . Same as Fig. 3, but shows how to add presets , For sim
plicity, only six of twelve switch positions shown.
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1st PRESET +lIMPO

~ ..
SP12T

; SWlTOi

"-

~ .. ON-OO<
; ~ 0 1 •

21h PRESt I , ·1II-i1£MPO 1000 ..

" "'so. "I(
l¥" lID! i '~

•
C2 1000 ..

V
~

11'32 '"
~/Ql ..

11'31 47-63
SP<AKER

4 - 32 OHMS

R1
/I '\• 39-63

Q3
C2 ~/ 11'3110 .. ..

'OHMS

Parts List and Presets
for Fig . 3(8)

For the presets . add these parts
to the list for Fig. 3:

Switch SP12T 8 presets plus
variable, 11

prese ts possi ble

Trimmer Fixed Beats/M inute
Pots (adjust trimmer

as needed)

15 k 270 k 40

15 k 180 k 60

SDk 100 k 72 (or 73)

SDk l OO k 84

SD k l OO k 96

20 k 82 k 112

30k 82 k 120

20k 68k 132

Table 2. Parts list and presets for Fig.
3(a) . If you compare these mlues to those
listed for the deluxe version, there rna)'
seem 10 be some inconsistencies. Chalk
thai up to the variations in the size of the
available trimpots used in this model.

Pholo A. Etched (taped) board in basic.
bare-bones. blue-box melronome . Lo ....-er
teft corner: DI. LED2. LED3 . Above that:
R9 (4700 ohms) . Top left: C4. 7805 regula
tor. Middle: Q4 (in back ofC3). Q5. QI ,
C2. Q2. Q3. Lo .....r r right: 47-ohm resistor
to LED I .

The voltage drop across the LEOs
drifts less with temperature and cur
rent changes than it wi ll across a sili
con power diode.

The vo ltage across the LEOs will
run from around 1.2 to 1.8 V each. The
drop depends upon the in ternal con
struction of the ind ividual LED. The
current through the LED will ha ve
some effect on the voltage drop. "The to
tal voltage drop across the d iode string
is j ust over four volts . You could re
place the d iode string wi th a 4.3-4.6-V
zener diode.

The voltage from the d iode stri ng
feeds the base of Q4. Q4 and Q5 make
a Darlington pair. In th is case . they are
connected as an emitter fo llower. That
app lies the input vo ltage, mi nus the
voltage drop in the two emitter-base
junctions, to the load. The load is the
complementary pair, Q I and Q 2.

Regulation

Since Q4 and Q5 have no way to sense
changes in output voltage, they have no
feedback from output to input and they
cannot make the changes needed to
maintain a constant output voltage when
the input voltage makes a large change.
An emitter follower like this wi ll hold a
relatively steady output voltage, hut for
this application it needs the preregulator
in the fonn of the 7805.

Of course, you can avoid all of thi s
fun by using the LM317. as in Fig.
S(c). Just se t it to three 10 four volts
and you are done with the power sup
ply for the heart of your metronome.
the complementa ry pair.
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Fig. 4. Basic VJT metronome with booster
amplifier gives more volume and will run
on lower voltage than the basic circuit by
itself. However, it still lacks a good . loud
punch, and some of the major manufactur
ers have made UJTs harder to find by
dropping them from their production lines,

Fig. 3(b). Deluxe config uration with 36 presets plus a variable control . For external
speaker, use wiring shown in Fig, 3. Switch positions : I - off; 2 -s presets I .. 3»-presets 2;
4 -presets 3; 5 -variable. Switch shown in position I .

" "- ,.

H.EJ>EXI FI~ II EAIH.)l JARTERS
Make "Commercial Quality" repeaters

from GE and Motorola Mobiles
· 45 Watt VHF Micor from $99
·40 Watt UHF Master II from $199

Conversion Information Available!
http ://www.versalelcom.com

~~~~~~~O~'~d~e~"~'j800 456 5548LnJlUIWIUJ Info: 307 266 ~7 0 0
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BIOELECTRIFIER'~I
EXPERIMENTAL MICRO-CURRENT SUPPLY
No... FULLY ASSEMBLED ...ith batter-iM .nd

FINE SILVER (not stai n less steel) electrodes

$89.50 + $2.50 S&H
Beware of IMITA TIONS!

ALSO...

COLLOIDAL SILVER GENERATORS
UPPERS, SILVER EI£CTRODJ;S, SEM! - )(ITS, etc,

send SASE for information
On the WEB: .......... in'ocolIl .c om! _thomll!

To ardor, ....n<! CHECK or MONEY ORDER I'"

THOMAS MILLER. WABYKN
314 So u t h 9th St r ee t
Richmond . IN 4 7374

Voice /FAX (76f» 1la2-3f>09 thomiiOintocom.com

Another quick fix

You could put three power diodes,
lN400ls, in series with the output ofthe
7805, Fig. S(b) . That would give the
needed three to four valls. However, I
mention it only in passing because I
have used IN400X diodes as tempera
ture sensors and do not recommend
them for this application. Certainly, if
you can take a slightly less stable instru
ment, that would work. I do not con
sider this a precision instrument.

However. tests on the metronomes
that I put preset times into repeated
their settings with in 1%. I try to go for
the minimum parts to get the needed
repeatability. Photo B [Ed. note: Pho
tos B , C, and D, and Tables 4 and 5,
appear in Part 2] shows a basic, bare
bones. blue-box metronome with eight
preset times and a continuously adjust
able range from too slow to too fast.

Photo C shows the final version Joy
uses. It has all 34 of the standard tempos,
switch-selectable. as well as the veri-

able control. Table 4 gives the stan
dard beats/minute for metronomes.
Since the switches have twelve posi
tions , I added two marc tempos to give
an even three dozen. Fig. 3(b) gives
the details if you are that ambitious.
Depending upon your needs , you
could make a metronome with any
number of presets or, as in the case of
the basic unit, none . Resetting a con
trol to exac tly the same place, in order
to get the same tempo, is difficult at
best. That is why I made Joy two met
ronomes with preset tempos. She and
her students (now) like being able to
get the same tempos each time.

Louder is better

I cannot say why the one circuit mal
functioned . Over the years that I have
built this basic circuit, I have seen it
hang up once in a while and take out
Q2. I do not remember it giving a real
problem as long as it had no more than
three to four volts on the two transistors,
QI and Q2, and a collector load no larger
than four to five ohms. But staying
within those limits did not always give a
loud enough sound. That brings us to Q3
and getting rid of the problem of finding
a three- to tour-ohm speaker.

A substitute gives one way around the
problem of finding a small three- to four
ohm speaker. You can find small (but
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G-P Antenna Base
Mp·ij8 MAST BASE, makes grounll plane
antenna using combinations 01AB·21·24
or MS-116·11S whip masts insta lled as
threeradiating elements plus one vertical.
cemer 3" dla ceramic feed·thru insulatlJr
has UHF connection and sockets for
elements. Clamp IJn tenon fOf mount on
1 6· 11iamasts likeAB-JS (RC-292) 01MS·
44 (AB-l 55). 13"Hx5WxS·O. Sibs sn
USED _._._._ S29.9S

.u·21 ,-22,-23,-24masts; 2-4 ' Iollg. Used .. $3.25 ea
MS·116,-111,-118masts; 36· IonO· Used .•. $3.5a ea

Diode Assemblies
DIODE HEATSINK ASSEMBLY. six 1N3085 100 PIV
150 amp diodes 00 1.9x9 3x-4 .8 Ileat5ink, -4 Ibs sh.
I DHS6-3035, $24.95
' OHS6-SA10P, with Six sarkes STSA10P 100 PIV 50
amp dIOdes; I'Ieatsink 2.6xSx-4S. $12.95
' OH56-1815,with six MR-1S15-SL 300 PIV 100 amp
ueoes:I'Ieatsink 2.6x9.-4x-4.8. -4 Ibs sh . $32.95

Prica f .G.I . lMalI. 0 .0 VISA. IlUTEflCARDAcceJl....
All....uo".. . W.. loIla1ai tKI...

.....-- o.,L n • "'- 41!17Z1-4513 0 Far 41 tn27·1313
E· Ml il: Ili ll 'i'@.~lll .U.
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TIP31
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2N3904
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~

~

R9
4700

01
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LE02

7-3CN IN 5V

7605

(al

FAIR RADIO SALES
101& E. EUREKA 0 801 1105 • UMA, OHIO 0 4S802
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Fig. 5. Regulators, 3 V source . (a) 3 V regulator. Protection diode needed if5 V is applied
directly to complementary pair in Fig. 3 . (b) Quick fix 3 Vf rom 5 V regulator (nor recom·
mended here). (c) LMJ/ 7 regula/or.
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7024 Southwesl 21Sl Place, Unil D. Davie. FL 33317
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costly) hi-f speakers, hut you do not
want to spend more on the speaker than
you do for the rest of the parts. You can
make a substitute. though, with one or
two lfj-ohrn resistors in parallel with an

eight-ohm speaker.

Loud enough is even better

Connecting the resistors in parallel
with an eight-ohm speaker gave 3.3
4.4 ohms where the circuit. Fig. 2,
needed it. It looked good and p layed
well, but was ted power in the resistors.
Also, we wanted it loudcr- a 101

louder. So. as Fig. 3 shows. we made
several changes . I subs tituted two 10
ohm resistors for the speaker. That
kept the first two transistors happy

most of the time as noted ahove. A
transistor connected across the Iw O rc
siste rs could drive any practically
sized avail able speaker.

An add itional battery and the ability
to connect a larger exte rnal speaker
made the system reliable without seri
ous risk of losing the output transistor,
and it gave plenty of sound. It a llows
the use of speakers from four to 32
ohms, and it boosted the sound leve l
enough so that Joy could hear it over
the piano, my flute, and he r Fi ve -year
old. T his is several years, and severa l
transistors , a fte r the firs t request for a
metronome. I wonder ...

Ne ver one to leave well enough alone,
I had to see how well the modificat ions
would work on the urr c ircuit.

The Drake SW·' sets the stage tor worldwide
shortwave listening with ease, sjmpl;cily and clarify.
The SW· l offers superb sensitivity , selectivity and
lu ll audio. coveeaqe from 100 through JOOOO kHz
provides solid coverage 01 loogwave.mediumwave
and shortwave in lhe AM mode (no 5 .S.B.). This
makes it an ideal broadcast receiver for the desk 01
bed-stand. Tuning isa snap via the keypad,manual
luning knob,Up-Down buttons 0132 programmable
memories. The huge LED display provides aece
rate Irequency readout to 1 kHz . Anlenna input is
via a 50 ohm tenninal 01 50-239 jack_ A 116" mIni
jack is provided 101use wittI earplug or headphones
(not supplied). Includes AC walt adapter.
Regular Price '249.95 Sale $199.00 (0"7 uPS)

The advanced Drake SW·2 features S.5.B. r6C6l>'
lion, SyochtOllOlJS oetecson. 100 memorles and
optional remote . Only $489.95 (.o-r UPS)

Universal Radio
6830 Americana Pkwy.
Reynolclsburg, OH 43068
e Oroers: 800 431·3939
. 1010: 614866-4267
• FAX: 614866-2339

www.uniYersaJ-lildio.com
Qualffy Q>mmunications Equipment 5;nu 1942
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BIOLOGICAL
HAMMING®

Parts List and Presets for Fig. 3(b)

For the 36 presets plus the variable, add these parts to Fig. 3:

Part Description Notes

Bio-hams®· Study the chemistry
of human aging. Do the planets
gravitationally affect cellu lar
processes on Earth?
Electronics and plant growth
greater yields f rom audio fre
quency fields in irrigation lines?

Create new experiments - contact
Edward Van derg r i ft at 1·800
THEORY 5 or 11759 San Vincente
BLVD., Los angeles, CA 90049.

Switch

Switches (3)

LEOs (4)

Resistors (4)

Pot

Trimmers (20)

Trimmers (16)

2P6T

SP12T

Your choice

1/4 W 330 ohms

250 k

10 k

50 k

RS# 275-1388

ASH 275·1385

Ci rcuit Specialists
[1 -(800)-528-141 7J

31 VA503

32AA4Q1

32AA405

CIRCLE 355 ON READER SERVICE CARD Resistors (36) Fixed values per presets below

Phone 8JJO.-274-7373 or b03-924-U05~. FAX 6Ol·924· ~6 13, or
sec order form on pa ~e ~~ for Of\Iering ;n!ormal ion _

I FREE I
Wayne has a whole bunch of booklets you' ll
enjoy-like How to Make Money, 1he
Bioclcctrifier,WWII Submarine,Caribbean, and
other Adventures, Editorial Collections, Instant
Morse Code Course for the truly lazy, Reading
Guide, Cold Fusion, and etc, Ask for FREE
16p list of WAYNE' $ STUFF,

#

1

2

3

4

5

Presets

Pot

50 k

SOk

50 k

50 k

50 k

Fixed

180 k

180 k

180 k

120 k

100 k

#

13

14

15

16

17

Presets

Pot

50 k

SOk

SOk

SOk

SOk

Fixed

68 k

68 k

68 k
•

68 k

68 k

#

25

26

27

28

29

Presets

Pot

10 k

10 k

10 k

10 k

10 k

Fixed

56 k

56 k

51 k

47 k

47 k

,
I,

Table 3. Parts list and presets for F ig. 3(b) . LEDs mount on the f ront panel next to the
preset switch, and next to the variable control . They will give a dim but visible reminder
of which control you selected. Fixed resistors varied from 180 k- 33 k, depending upon
the size of the trimmer and the speed. The slowest speed used 180 kfixed plus 50 k trim
mer. The fastest speed used 33 k fixed plus 10 k trimmer. 120 beats/minute used 68 k plus
10 k . To make this economically practical, you will have to get the trimmer pots from
someone who sells them for 20-30 cents each. One source is listed. Ofcourse, equivalent
parts will work. The use ofafrequency counter will greatly expedite setting up the trim
mers for this version of the metronome . See Table 5 (in Part 2). The smaller the trimpot
compared with the fixed resistor, the higher the resolution for adjustment. In other words,
the smaller pot will make it easier to adjust the preset for the desired setting or beats per
minute . In som e cases, a 25 k pot wou ld have worked here but was not immediately avail
able ,

circuit. UITs don't cost that much if you
have to go to the store anyway. Fig. 4
gives the circuit for the amplified UJT
metronome, one of several options. We
will go over some of those options in the
construction section, Part 2. iii

Another quick trip to the test bench
showed that the "new and improved"
(modified) circuit does indeed have more
volume than the bare-bones UJT circuit. It
may give a loud enough tick for some
musicians, and it is a somewhat simpler

33 k

33 k

39 k

39 k

39 k

39 k

33 k

10 k

10 k

10 k

10 k

10 k

10 k

10 k

32

30

31

35

34

33

3656 k

68 k

68 k

56 k

68 k

68 k

68 k

10 k

10 k

10 k

10 k

10 k

10 k

10 k

24

23

20

21

18

19

22

82 k

100 k

100 k

100 k

100 k

100 k

100 k

50 k

50 k

10 k

50 k

50 k

50 k

50 k

6

9

7

8

12

11

10

'3UCKMASTER =
6196 Jcucoon Ilighway

Mineral. Virginia D 117 USA
5~O:WH-5777·kOO:2X2·562X

Fax S-l-O:KlJ-l- -91-l- 1
e-mail: info@'hud.:.(oll1
CIRCLE168 ON READER SERVICE CARD

The entire run of 73 from
October 1960 through last year is
now available. Over 800 fiche!

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

We offer a battery operated
hand held viewer for $75, and a
desk model for $260. Libraries
have these readers.

The collection of microfiche, is
available as an entire set, (no
partial sets) for $325, plus $5
shipping (USA). Annual updates
available for $10. Satisfaction
guaranteed or money backl

EVERY ISSUE O F

73Amateur
Radio Today

on Microfiche!
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Millen-Dollar Replacement
Here sa clever and cents-ible lI'ay 10 make your oll'n quick disconnect .

Ronald Lumachi W2CQM
73 Bay 26th S treet

Brooklyn NY 112 14·3905

L
inear amplifier builders arc
finding it increasingl y di fficult
to locate sources even for run

of-the-mi ll projec t components. And
it's litera lly impossible 10 find. at any
price, those dead-special items essen
tial to com pleti ng tha Lne w home-brew
amp supply !

Fo r example. try ferre ting out a bank
of high capacitance/voltage filter caps
for the plate m ilage supply. a heavy
duty handswi tch. or a rotary inductor

Photo A . The lames Millen #37001 HV ter
minalhhrough-bushing has been a handy
workhorse[or 11/0 11)' years.

that will hand le the rigors of fulllegal
power. I can tell you from personal e x
perience thai it will take a 101 of
hamfest legwork to even begin to make
a dent in yo ur parts list.

High up on this roster of necessaries,
and perhaps even more elus ive, is the
Ja mes Millen com binatio n HV termi 
na l/through-h ushing #3700 1 (Photo A ).
That rascal was specifica lly designed to
conveniently disconnec t power via a
high voltage cable from the remote
power supply to the o utboard RF deck.

Some builders (includi ng myse lf)
have re luctant ly substituted a variety
of (exped ie nt) methods to transfer

power to the high vo ltage ci rcuits via a
q uid disconnect chassis feed-thro ugh
system. The most common scheme, in
the absence of an appropriate compo
nent, used an SO<!39fPL':!59 combina
tion with some essential sa fety-oriented
modifications. Obviously, in thi s in
stance, on ly the center cond uctor wa..
w ired into the circuit. The mods in
cluded insu lating the 50-23 9 socke t
assem bly from the chassi s g round with
a piece of Ple xiglas" and e ncasing the
me ta l outer covering of the plug with
se vera l tu rns of electrical tape or a
length of shrink tubing.

Admi ttedly this system has many
cm'eats, hut in the absence of locating
a Millen component, the substitute
scheme worked reasonably well over the
years. However; I readi ly admit that I
was never completely comfortable with
thi s arra ngement. The reason became
abundantl y clear when I inadvertently
connected the high-vol tage PL-259 to
the coax cable input of the linear and
fi red up the power supply. At that instant
I realized it was time for a change !

As a result of that j o ltillg experience,
a workable solution mystically occurred
to me. What I couldn ' t fi gure out was
why I did n't th ink of it sooner. In any
event, if you had a simi lar problem,
consider the fo llowi ng mi ni-p roject.
It 's an inexpensi ve , non-bulky, alter
nate so lution to the routing of high
voltages around and into the RF deck.
It transforms a readily available fuse
holder into a safe and dependable substi
tute disconnect asse mbly for addressing
the HV uncoup ling function .

Find ing a Millen substit ute wasn't
easy!

The least com plicated so lution to
gelling high voltage from the re mote
power supply to the RF deck is simply
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Photo R . The component parts of the stall
dan/ f useholder. Make certain that the cap
fits {he base with a bayonet twist and that the
fu se is the correct length and amperage .

to solder the ce nter conductor of an
HV cah le from the DC output on the
supply directly to the base of the HV
parasitic choke. Wire in a doorknob
bypass to ground at that point, and
you ' re in business.

The case would be closed on this
simple problem ex cept that on each
occasion invol ving disco nnecting the
deck from the supply, the proce ss
would invol ve snipping the lead . W hen
the deck and supply were reconnected
after serv icing, resoldering would be
required . It's a foolproof system, but a
tedi ous chore . It 's ob vious tha t the usc
of a quick disconnect connector would
be a welcomed convenience. Cabling
up coax, antenna relays, and AGC to
the deck routinely employs a variety of
connectors, so why not incorporate a
similar system for the high vol tage
hookup as well?

The basic concept underlying this
project involves a simple modification
to the bayonet-type, molded plastic
garden variety fuseholder. These units
are available from ha mfest vendors, re
tai l supplie rs, and a large number of
catalog sources for about $0.75- $ 1.50

lOCKNUT BAYONET lUGS

SOlDERTERM INALS / FUSE /

.. /-\ 'I' . iT&-oR]'. ,In · · i ~ ':c, , , .
: .... .... /'

METAl FUSE HOLDER

Fig. I. The unmodified fuse assembly. Th e
electrical path is from lug 10 lug via the in
ternal f use (dotted tines] ,
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(P hoto B). Although it took some time
to rea lize that the standard two-piece
fuseholder could be easily and safely
adapted to accomplish this task , subse
quent experiences with several instal
lations utilizing this device have proven
unquestionably that the modified fuse
ho lder se rves quite effectively and at a
reasonable cost.

Where to begin?

Locate a standard chassis-mour n
fuseholder in an old piece of gear, your
junk box inventory, or at Radio Shack"
(#270-367). Make certain that the re
movable portion is the type that secures
itself to the base with a half (bayonet)
twist and that the spring providing ten
sia n to the assembly is located in the
base rather than in the removab le cap.
Sc rew-in types are not fe asible. since
they tend to twist the HV lead when be
ing installed. Understandably, it 's hest to
get the HV lead secure ly cabled up
with the leas t amount of manhandling .

At thi s time, it wou ld be a good idea
to purchase a one-amp fast-acting fuse
with the correct overall length for the
holder. Standard size fuses arc approxi
mately one-and-one-quarter inches in
length (some are shorte r) and are de
signed specifica lly for a particular
holder. This fuse will be se ries-in
stalled in the plate HV line later to pro
vide continuity through the holder. In
addition, its use provides a measure of
protection fro m parasitic spikes and
transients (g litches ) that could possi
bly require lube replacement as a re
sult of an irreparable grid-to-filament
short.

To begin, se lect a drill bit that ap
proximates the diameter of the inner
conducto r of the HV wire , In the ab
sence of a micrometer, it' s perfectly
OK to eyeball the size and drill a test
hole to ensure that the wi re wi ll pass
through. You 'll find the size to be
about one-eighth of an inch in diam
eter, depending on the gauge of HV. , .
wire you re usmg.

Drill a pilot hole completely through
the ce nter of the plastic cap as well as
through the meta l on the interior of the
cap that accepts the conducting e nd of
the fus e. As you' re drilling , pay par
ticular attention to the thickness of the

Fig. 1. The modified cap, Note the altered
electrical path throllgh {he cap (dotted
lines) . Continuity is achieved through the
fuse. A lso lIote the small p ilot hole drilled
for the HV center conductor and the COIlI1 

tersunk hole to accommodate the lIV wire,
Drill the larger hole 10 one-hat] the depth
of the cap .

plastic cap. This measuremen t is im
portant for the next step, In the event
you find a small coi l spring assembly
providing te nsion within the cap. sim
ply remove it a nd reposition it in the
base of the fuseholder.

For the second drilling step, measure
the outside diameter of the HV wire
(you' ll need a length suftic iently long
to reach the DC source) and select a
drill bit that approximates that size. A
slightly smaller hole is OK. Avo id
mak ing the opening overly large ,
since a snug fit is pre fe rable for a
better mechanical bond (discussed later) .

Using the smaller hole as the pilo t,
carefully counters ink the second hole
approximately ha lf the d istance into
the plastic cap, You shou ld have a
sense of the correct depth of the plastic
from the previous step . Remember,
you don 't ha ve to go too deep, so com
plete this step with care, Usi ng a sharp
knife or razor, remove a suffic ient
leng th of outer HV wire protective
co veri ng so that the center conductor
will reach approximatel y one-eighth
inch to three-sixteenths-inch beyond
rho inner cavity of the cap when the
ali ter protective covering res ts firmly
in the base of the larger countersunk
hole. Snip off any excess wire if it ex
tends beyond the length required , Re
move some insu lati on if the inne r
conductor comes up too short.

At thi s time, unravel the strands of
the twisted ce nter conductor so that the
wire is straight a long its length. Before
moving along to the next step in the
process, burnish the metal on the in
side/top of the cap to prepare that area
for a good solder bond.
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senes c ircuit. the mod is just about
completed .

Allow the epoxy to set. Wrap the
fuse body wi th several turns of clec tri
cal tape since the unu ..ed barrel lug
connecting point. although still w ry
much in the c ircuit. will no longer be

Photo E . The home-brew linear amplifier
with the [use disconnect mounted 011 the
chassis near the JiV plate choke . t t's a
good idea 10 secure this lead Ifirh (/ plas
tic-type strain insulator. The small through
chassis hole to the immediate !ti l of the
[use bOlly will be used to bolt (I strain relic]
C!(/ IIII' ill place.

Continued on poye 80

(31

Fig. J . ClI!, preparation, Step I : Drill !,ilot
hole through center of C(lP and interior
[useholder. Sle!, 2: Countersink the hole
(s lightly undersieedl to (/ CCUII1 11lOdate HV
wire, Sle!' 3: Scuff top end of fuschotder
for better bond ing : seat J/V wire into base
(l1Il1 epoxy; mushroom and solder cellte r
HV lead /(I metal fuse insert.
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dering iron with a narrow tip that
reaches inside and to the bo ttom of the
cap. Circuit board irons work partic u
larly well here . Flux the inside of the
cap as well as the center conductor.

Prepare a small amount of two-part
epoxy at thi s time. Coat the outside of
the HV wire (to the extent it will be
seated into the dri lled opening of the
cap) as we ll as the s ide wa lls of the
cavity in the ca p. Use a toothpick ( 0

spread the e poxy evenly (Photo C).
Make an effort to kee p the epoxy
bonding materia l ou t o f the small pilo t
hole. If any material acc identall y gets
in there , ream it clean with the
un Outed end of the drill bit. Don't tin
e ithe r the wi re or the cap's interior
prior to the final step in the install ation
process. Slip the wire into the pilo t hole
and push the HV cable f irmly down to
the base of the countersunk hole .

C heck to see that the center conduc
tor extends that ..hort d istance into the
meta l cap. Usc a narrow. blunted ob
ject to mushroom the short length of
wire projecting into the base . The
broad e nd o f a good -s ized fin ishing
na il o r even the: penci l-lipped soldering
iron works we ll he re . Sprea d the wire
e venly around its ce nte r in a sunb urs t
fashion rather tha n bunch ing it in one
area.

With the cap held vertica lly (fuse
end up). drop a one -quarte r-inc h
leng th of solde r into the base on the
lluxed area. Insert the tip of the iron
into the cavity of the cap (against the
me ta l and mu shroomed wire ) and heat
sufficiently to allow the so lder to flow.
Try not to build up too much solder
hei ght. beca use the interior space pro
vided within the holder will be less
e ned when the fu..c is installed. If.
a fte r soldering. an att empt fa ils to ge t
the asse mbly to lock up in place with
the fuse installed. carefu lly use a one
quarter-inch drill to reduce the height
of the solder dome. Make frequent
chec ks unti l the cap locks together so l
id ly under spring tension.

Usc your YOM at th is time to check
. for continuity from the far end of the
HV wire (through the fuseholdcr) to
the solder tab ut the far end of the fuse .
When you get it to fit snugly and the
install ed one-amp fuse completes the

This ca n he accomplished in seve ral
ways. Since the opening is rather
small.. usc a power drill and a drill bit
to break the metal g jaze. You can also
usc a small piece of emery cloth. Roll
it tightly and work it into the opening.
A Dremcl" tool equipped with an ern
ery whee l is a real time -saver if one is
ha ndy. Burnish (he area thoroughly un
til you' re certai n tha t the solder will
adhere: so lid ly. While you' re ut it . give
the top o f the plastic cap a quid sc uff
ing with a piece of sandpaper posi
tioned on a nat surface . You ' ll need a
good surface for bonding the wire to
the cap with some epoxy used in a
later step.

Befo re proceeding further. mak e
certa in thai you have a preheated sol-

1'11010 C. After drilling the p ilot hole for

the center conductor, drill a hole ill the col'
equal in si-e to the diameter of the outer
core of the H V wire insulator. Solder the
cell1l'T conducto r of the HV wire 10 the ill
tenor of the cap , a nd then apply t'p oxy 10

the outer sheathing of the NV wire /0 en
sure a good bond 10 the cap .

Photo D. A I'ie ll' of the Plexiglas insulator
and right angle chassis mounting brocket .
The lug visible 0 11 the barrel is li ve but will
l10t be used, Use a length of shrink tubing
or severallayers ofelec trical rape over the
exposed portion ofthe ba rrel lug to protect

yourselfagainst shock.
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Pluno A . Brick-type oscillator[rom Frequency West. Consins of "
100 AIH:. (oplmH .) crystal controlling a high-power oscillator at

limes 12 to phase-lock; the unit. Jt then multiplies in a raraClOr to
higher microwave frequency, iMultiplier nor used when oscillator
set up f or lJ 52 M H::. and / 296 ,\JH:. IIW.)
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require 20 vo lts norma lly posi
tive ground a lthough some moo

c is are o ut the re which are 20
vo lts negative g ro und. If you
can find thi s unit at reasonable
cost in surplus usc it. It will

work qu ite well for yo u.
The bricks to obtain are the

ones that we re used for o utput
freq uencies o f 5 to 6 GHz. The
reason is that the multiplication
scheme used wa va " times-five: '
By div id ing th e o u tput fre

quency of a 5 to 6 GHz brick by
5. yo u arrive at the high power

output freq uency wh ich is in the
I GHl to 1.3 GHz range . If yo u
d ivide 5760 MHz by 5 yo u ar
rive at 1151 MHz. In the orig i
na l brick . 5760 coul d be an
o b ta ine d frequ ency but by re 
mo ving the x5 mu lti plie r and
putting a sma ll c oa x probe in
the cavity you no w obtain the
lower frequency of 115 ~ MHz.
Th e crystal required is a divide
by -60 o r the multip lier (x5)
times the harmonic used (12th)
or5x 12=60 .

Bricks tha i were made in the
8 to I ~ GHz o utput range use
a q uite similar sche me. Differ
e n t m ulti pli catio n is in vol ved.
which produces a higher local
osci llator frequency in the high
power osc illator. These bricks
use 1.7 GHz to 2.0 GHI. as the
h igh -power oscillator and usc
the 6 th ha rmonic of the hig h
power oscillator and the 17th

harmon ic of the c rysta l. o r 6
times 17 for a tot al mu ltipl ica
tion of 102. There arc o ther pos
stbitines inc luding 6x l8 and
6'( 19 that could ph ase-lock and
produce erroneous frequencie s.

I personall y have several sys

te m s in o pe rat ion usi ng t he
brick-type oscillators and they
work we ll. They are somewhat
drifty as 10 frequenc y. If yo u
wan t accuracy. yo u must mai n
tain the oscillato r every day to
adjus t it \0 proper frequency af
ter a suitable warm- up period.
This warm -up lime can he se v
e ral hou rs before sta h ili ty is
reasonable. Bringi ng the oscil
lato r into other envi ronments
c an affect the fina l fre q uenc y
and its accuracy. Even with that
it still producesa very dependable

The osci llator produces a very

clean o utpu t sig nal. with phase
noise down nearly 90 to 11K) d B.

Liabili ties incl ud e frequenc y
instabi lity o r decreased accu 
rae)' in knowing exactly where

in frequency you are operating
at. Some impro vements to thi s
osci llator can be implemented,

suc h as temperature-controlling
the 96 MHz c ry stal. The real
problem here is the stability of

the local oscillato r.
The phase-locked " brick"

type of local oscillator is ;1II o ff

shoot of the crystal multiplier
syste m. in that it generate s the
I GHz sum frequency with a
high-po wer osc illator that is
unde r phase-locked co ntrol of a
similar 96 MHz c rys tal tha t is
o ven-controlled for impro ved

stability. This oscillato r depend ..
o n th e adj us tmen t of th e 96
~tH z crystal and the matc hing
adjustment o f the hig h-power
oscillator to the 12th harmonic
of the c rystal. When the power
osci llator is adjusted very ncar

the 12th harmonic. the sampling
circuits produce a phase lock of
the high-power osci llator to the
controlli ng crys tal.

The sampling ci rcuit rccci vcs
the 96 MHz crystal and all its
ha rmonics . It a lso recei ves a
sample of the high-power oscl 1
later. When each is very ncar
frequency, the high-power os
ci ll ator is under co n tro l or a
vide o op amp th a t w ill va ry

vo ltage to a va rac to r in the
h igh -power osc il lator com 

partmcm which will caus e thi s
osci ll ator 10 track the 96 MH l
c rystal and its harmonic s. Re
tained is the very high deg ree
o f spectral purity (very d e an
OUlpUI) o f the basic crystal os
cillator. II has many improve

men ts to hel p s ta biltze the
crystal freq uency bu t still d rifts
to a smaller degree of less than
I k j-lz under best condi tions.

Diffi culties include the re la

tive expense of crystals ($25).
Also. this is a surplus osci llator
so other than bu ilding a sing le
unit or two, parts might be a
prob lem fo r a club project.
Powe r req uire me nts ca n he a
pro blem, as d ifferent models

144 MHL. The two-me te r mul 
u mode rad io will serve as a
base inte rmedia te frequen cy
(I F) fo r beth recei ve and trans
mit. w ith approp riat e pow er
red uc tio n circuitry.

T he crystal oscillator/multi 
plic r system is easy to construc t
and available fro m several kit
suppliers. It a lso can he home

co nstructed from re ferences in
the ARRL Handbook . It s pri

mary sta rting po int is a c rystal
controlled oscillator normally in
the 96 MHz range and associ
ated multipliers 10 multip ly the

96 MHl crystal frequency to the
1152 ~tHl req uired forinjection
to the mixer. (1296 ~1.Hz minus

11 5~ ~tH l eq ua ls 144 MHz for
tuning 129610 1300 ~mz o n a
two-meter multimode radio .)

Ad van tages o f t he c rys ta l
osci ll ato r inc lude e asy part s
gathe ring and low cos t. as all
materials can ei ther be put [0

gcthc r from a supplier's kit or
home-assembled. New cost is in
the $50 range. Relative ly easy
co ns truc tio n. with litt le te st

eq uipme nt required to assemble.

This month . I want to cover
se veral osci llators that can be
used for 1296 M Hz. Not ing
that there nrc ma ny di ffe re nt
sys te ms that can be utilize d .
e ac h with its own parti cu lar
attribute s and liahili tie s, I will
cove r them in a di scu ssion fo r
mat in o rde r to bette r inform
you o n thei r d ifferences.

What arc the d iffere nt types
of oscillators that can be found
for usc in thi s endeavor? First
is the c ry stal oscillator/m uili
pli er type . Second . there is the
phase- locked "brick" type of
local oscillator. Third. the re is
the svruhcsizer-corurolled local
osci llator. J ha ve used each of
these at d iffe rent times and can
recommend all three systems for
usc in consuucnon of a COIl

vert er as lo ng as you realize
the ir associated quirks.

Let's take them on one at a
time. In each description eac h
osci llato r wi ll generate 115 2
.MHz. the frequency requ ired
for mi xing 1296 MHz down to

C. L. Houghton WB61GP
San Diego Microwave Group
6345 Badger Lake Ave.
San Diego CA 92119
E-mail: {clhough@pacbe ll.nel)

Osci llator considerations
for 1296 MHz
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CIRCLE 269 ON READER SERVICE CARD

bo th the tran smitting and re
ceive station are using similar
synthesizers and accurate TCXO
oscil lators .

In this case, findin g a signal
without hunting up and down
the band is possible. What we

BP·2 Packel Only $49. 95
BP-2M MultiMode $69.95

• $5 Shipp;"g & HandU",

The best little packet modemjusr gO! beltert Bui Idi ng on the traditi on of the S p·l
Packet Modem. we arc very proud toannnunce the BP-2 and Bp· 2M."The BP· 2 is
a new and improved version of our famous Bp· l , while tbe Bp·2M e~pands your
horizons even funhcr wilh MultiMode operation! So, whether yOlI have heen
waiting to automate your CW. checkout AMTOR or just copy Weather Fa~· Now
is the time for yOll to jump in and join in all the fun ! Ii
1 Call Today! J-SOO.SBAYPAC VI
~.Er~~~5 8(l~ 8 22-9722 (S41 } 474·6 71lJ Fax 474-6703

,=~=,~~",,----,J World Wide Web: hll p:II""".II~ertron;cs.com

can cons ider that from cold
start operation at turn-on yo u
can be accurate to a preci se
freq uency and be able to find
stat ions by j ust a small adj ust
ment of the SS B clari fier RIT
control. Most of the time, un
der various conditions, a receive
signal can be produced when

Photo B , Quulc omm PC board showing all circuitry on board (much
more than required in ourconver~;ion) . We are using the 3036 synthe

sizer and il.f ye O, which runs in the /000 MHz range .

the crysta l oscillator or brick
type methods of local osci llator
frequency generation, which are
very pure with no extraneous
side frequ ency products pro
duced by the frequency genera
tion process).The synthesizer has
cxuancous sidc frequency prod
ucts due to its method of gen
eration- we call thi s " phase
noise." These byproducts can be
suppressed. At present we have
been successful in reducing them
some 35 dB lower than the main
carri er frequency output.

What does this phase noise
trouble do to the performance of
a converte r yo u might use the
synthesizer in '? Well , it's like
receiving a signal with a receiver
with a few "birdies," especially
when you gct a congested adja
cent strong near-frequency sig
nal at the same time you are in
communication with someone
on a nearby frequency. It doesn't
cause any discomfo rt , but is
somewhat distracting and not a

pure signal. This effect is not no- f--------- -----------------
ticeablc when there is no other
close strong signal present when
you are communicating with
one station.

One of the greatest benefits
that I believe outweighs any
possibl e proble m wi th the
phase noi se is the frequency
synthes izer's frequency accu
racy. In many systems these
days, the averag e freque ncy
accuracy is phenomenal. T he
reason for this is that the syn
thesizer is controlled by a high 
accuracy 10 MH z reference
oscillator to which all synthe
sized frequencies generated are
referenced. We have used a 10
MHz reference that is a TCXO
(tern pe ra turc-c om pensa ted
crysta l osci lla tor) accurate to
1 Hz at 10 MHz to achieve this
stabili ty.

Referen ce thi s all to 1152
MHz, and the accuracy of the
output of the synthes izer is less
than 100 Hz error no matter
what the turn-on time or the
temperature. I am not talking icy
to desert-hot, but various changes
in ambient temperature will not
affect the stability to any great
degree, In actual operation, you

oscillatorand functions well even
with its frequency variance.

The phase-locked
synthesizer

The synthesizer type can be
costly to reproducelbuild and its
parts hard to locate. Addi tion
ally, if you have to build one it's
quite a job, and not a small un
dertaking. Not wishing to dis
courage you, I can tell you that
the situation is not all that bleak.
Our microwave grou p was able
to work out conversions to com
mercially-built synthesizers that
adapted them to amateur con
figurations. Then the only other
problem was to obtain a reason
able quantity of them to allo w
usage by all those who wanted
to give a synthesizer a try. I
can't say thi s eno ugh : T he
main tri ck in trying to be help
ful is for me not to descri be a
piece of "unobtainium" or an
item not found in quantity.
Something must be reprod uc
ible or obtainable if it is to be of
any use at all to you.

Well, then, what are the ben
efits of a synthesizer or, more
correctly, a surplus commer
cially-made synthes izer? Like
the brick, you start out with a
commercial ly-man ufactured
piece of equipment that was
construc ted to very high qual
ity standards. Another-and the
main-advantage of the synthe
sizer is that its frequency out
put is controlled by a very high
accuracy 10 MHz freque ncy
standard. This controls the fre
quency accuracy of the micro
wave output to a high degree. A
normal accuracy to expect a t
1200 MHz is less than 100 hertz.
Another benefit is that the syn
thcsizcr runs on 12 volts DC and
sports onboard voltage regu la
tors. Not a big point, but a plus.

The liabilities of the synthe
sizer lie in one sing le poi nt:
phase noise. Produced in the
synthesizer process, this phase
noi se is a byproduct that can
he minimi zed but not eli mi
nated. It causes trouble in both
receive and transmit by not being
a very pure note or frequency
source (unlike the prod ucts of



Your Tech Answer Man

Numb« 52 on your F.edlMcl< card

RSK KRBOOM
raw video signal coming from
the image sensor. digitized il
and then d id a ll the various sig
nal co rrectio ns and other pro-
cessing in the digi tal domain .
The " alig nment" consisted of
connecti ng a specia l program
mi ng uni t (only available to the

manu facture r and some o f its
factory-autho rized se rvice cen
ters ) a nd c hang ing the settings
in software in o rder to obtain the
desi red performance! Thus, I
was comple tely locked out o f
m a k i ng an y c ha nges to the
ca me ra's behavio r, Sure , I co uld
have tak en it into a fac tory-au
thorizcd se rv ice facility. told
them what I wanted, paid lois o f
money (if they didn' t j ust laugh
me out the doo r) and ho ped they
go t the thi ng d ose to what I
wante d . I c hose instead to j us t
live with it the way it was. Is
there an upside 10 this loss of
end -user control'! Yes, there is.
That came ra 's adjustments have
ne ver d ri fted o ne iota, and its
performance i"i e xact ly the same
a.. it was the day I gOI it.

Moreo ver, the performance
variation from unit to unit of

something buil t thi s way is very
lo w; if you like your frie nd's
mach ine, c hances arc the one

yo u buy will work pre tty much
exactly the same, My e xperience
with the three older, analog-based
cameras certainly had n' t shown
that 10 be true pre viously,

T h is tre nd tow a rd pe rm a
nently-adjusted eq uipment isn't
going 10 go away. Ham gear,
too. is going more and more
d igital. and I e xpect the pace of
tha t co nve rs ion to acce le ra te
d ramatically in the ne xt fe w
years as fa st er and fa..tc r DSP
(d igita l signal processing) chips
work thei r way lip fnnn the audio
chain right to the fl rsrmixerof our
receivers. Along with the shi ft 10

tota lly d igital proc essing will

come the lac k o f adju"ullellts.
It ' s happening 1I0W. Just a

couple of years ago. DSPs were
too slo w for anything hut audio.
Then. suddenly, we began see
ing IF filtering bei ng done via
DS P in HF rigs. The rumors arc
already fl oating around that RF-

Continued on page 53

"The board full of
mixers, delay lines
and other analog
processing stuff

has been replaced
by a couple of tiny

chips. "

un it that nearly perfect co lo r
was attainable . OUI came the o ld
sc rewd river, and I dove in .

In those days. the camera sec
tions ofcamcorders had anywhere
from 10 to 30 adj ustments! We
take cheap, high-quali ty colo r
T V cameras for g ranted no w,
but there's nothing simple about
them. (In fuct. the cost of the
camera section is what held up the
introduction of the camcorder fo r
years, not the rape tran spo rt,
which is basicall y a shrun ken
VC R.) Through some care fu l
measurements and a fe w " try it
and see" tweaks, I .....as able to

deduce which control did "hal.
There were 11 o f the m. as I re 
call. I t tool: so me time, but I fi 
nally d iddled thai camera into
the kind o f co lor re nd it io n it

This ne w camera, which is
no w abou t six years old and still

going strong , used d igital signal
processi ng fo r the camera sec

tion. That means thai it took the

The new way

sho uld ha ve had to hegin with,

and I e njoyed ils use for seve ra l
years. until somethi ng sma ller
and nice r ca me out, at whic h
time I re placed it

T he new came ra made co lor
nearly as good 3.\ lhe o ld tweaked

one had. hUI nOI qui te. It was
certainly good enough. hUI I just

had 10 see if I co uld ma ke it
ideal. Sot this time! There were
no co lo r adj ustme n ts in that

camera at a11 ! Could it really he
that man ufacturing tolerances
had beco me so p recise that a
co lor te levisio n ca me ra d idn't

req uire any alignment whutso
ever? Of course not! So, where
the hec k were the controls?

c haracte rist ic, may no lo nge r
be possible .

Here 's a good e xample: Back
in the 1980 s. I gOI my first 8 mm
camcorder, I' d had eve r-the
shoulder video gear for years, but
the small size of the camcorde r
was a tremendous improvement.
The machi ne made gorgeou s
pictu res, with e xcellent color.
Alas, it didn' t perform its edits
properly (there were fl ashes be
tween scenes ), so I sen t it back
fo r an exc hange, The re place
me nt camera edi ted flawlessly !
T his o ne , tho ugh. made very
g reen ish co lo r. Sigh . Back it
went. T he third camera made
e ve n worse co lor. I gave up.
Being the inveterate twea ke r
that I am , (hough, I couldn't live
with thatlousy color. especially
after having seen from the first

o sci ll a tors, I d o no t wan t 10

slig h t them. Us c a ny pi ece of
materi al you ca n obta in for a

are able to do is anno unce what tra nsc ei ve r. This a rtic le was
freque nc y we will transmu on written with the goa l o f g iv ing
ami have the receiving slatio n you informalio n on what the
find th e received sig na l wi th benefi ts of diffe re nt I)'PCS of
minimal tuning hy j ust adju st- sy stems can he a nd to guide
ing the RIT con trol. Most sig - yo u in to mak ing a c ho ice ,
nals ha ve been within the aud io Ho pe fu lly i t will le i you avoid
passband of the mod e used. he a p ie ce o f eq uipment that will
it SS H (2.1 kHz) or narro wba nd not fun ction and is priced too
FM (5 kHz) bandwidth . dearly.

You must I: now hy no w that I Ne xt month, I will describe in
favor the cause of the synthc- greater detai l the synthesizer we
size r. wit h a ll its benefit s a nd ha ve ad apted fo r use . Th is syn-
liabilit ies . The main reaso n is rhesizer and its board that we
the avai labili ty nOI of a fe w used for the 129 6 M Hz local
units b UI rather of many units, oscillator is a differe nt hoard
enabling amateurs 10 more ea s- from the units previously CO\'·
ily acquire a simple , low cost crcd for 10 GHz use . While the
platform o n wh ich to co nstruct basic Qualcomm 3036 synthc-

a transceiver/conven er fo r the sizcr chip is used in both unit s.
higher microwa ve hand s. the board layo ut and convers ion

If yo u. o n the o ther hand , information are q uite different.
ca n run across o the r ty pes o f 73, C huc k. fa
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COHtinueuJrom p age 5 1

Last lime. I discussed some
ideas for new modes ofcommu
n ication. Given Ih:1I this is 1998.
rbey centered on digital tcc hnol
ogy. like it or no r. those darned
h iI.; are here 10 slay! They re 

quire new ways of look ing at
things, hut they do have many
advantages. Arc there d isadvan
tages to digital technology? Yes,
there are. T he biggest is prob

ably complex ity. Although H few
chips u n a board muy no t loo k
like much, the action going on

in those chips. and the way they
work with each e ther. can be
enormously complicated. Why
should we care? Well. things we

used 10 la ke fo r granted. s uc h
as the abili ty 10 tweak our gear

for so me desired performance

Trends

Michael J. Geier KB1UM
cJo 73 Magazine
70 Route 202 North
Peterborough NH 03458



Hum"'" 53 on your F.-dbllcl< c. rd

THE DIGITR! PORT

Jack Heller KB7NO
712 Highland Street
Carson City NV 89703
Uheller@sierra.netl

Serial modem,
soundcard , or plain old
TNC?

You, the read ers o f this co l
umn, arc very supportive of my
endeavors. judg ing by thc mail.
You have read o f my e xperi
ences with packet mode m s.
T:-':Cs. and even SSTV on the
soundc a rd. II is possible to o p
crate pac ket o n any o f these
devices and it is be ing done .

To choose on e method ove r
another always calls to question
the balan ce bet ween cost a nd
difficulty. This can he hard to

g ra sp until you e xpe ri me nt.
Fro m the outs ide , it al way s
look s as if someone has some
th ing wor king , a nd that you
sho uld he ah lc to duplicate that
result. Today. we look OIl some
of the stumhling blocks that test
our patience .

Search for components

Sometimes, when you ha ve
fou gh t the good tight and come
up just o uts ide . the winner ' s
c ircle , you find some thing that
ma kes the strugg le seem worth
while. J ust today, I ran across a

pac ke t bu lle tin from ano the r
ham looking fo r the TCM3 105
th at is so esse nual to building a
BayCom look-alike. I know the
story on them and was glad to
offe r condolences to someone
e lse who was tilling at windmills.

As the sto ry un fo lds. those
ch ips a re o ut of producnou. I
saw some listed fo r $1 1 on a
Web site. I called the company
an d could sec thai I was myst i
fying them . That was as close
as I got. In Europe (where a ll
this l 200h VHF serial modem
fu n began ), they claim an other
chip, the A~t7910 Or A \i791 1.
will interchange , but these chips
do not willingly cross the ocean
so they arc not listed as available
here.

Help from abroad

Some of t hi s info r m at io n
wa s le a rned by c hasi ng up
blind a lleys and hearing from a

fe w helpful reade rs in Europe.
Two hams are quite encourag
i ng o f o ur proj ect s . Pa ulo
CT I D TA ha s s uccess fu lly
imp lemented a seria l modem
a nd the PCF le xnet soft ware,
p lus he has had the same soft
wa re up a nd running with his
sourdcard. He says his soundcard
project runs a little slow, bu t that
with my faster computer, there
should be no problem.

Bac k to the packet modern .
Onc thing a t a time. ,\ 1y o ther
c heerleader on that side o f the
wa te r i s Georg e SV2AG W,
who write s ham progra ms and
puts the m up on his We b site
Iwww.fon hner.gr/svzagw/l-c
free for the ta king. He was able
to fi nd the c ro ss-refe rence on
t he modem c hip me ntioned
above .

A nothe r a le rt reader, Dale
(he fo rgo t to include hi s ca ll.
and there are fo ur Dales with
the same last name in the QRZ

RS I( KSBDD />/
conunueafrom page 52

speed DSPs are 0 11 thei r way.
What does that mean for us'?

HF goes modern

Imagine an HF rig the size of
a sma ll two-me ter mohilc . Yes.
they a lready hav e some pret ty
small ones. but I'm talking half
the CUlTC'nt size-c-or even smaller.
This wonder radio will have, at
most. a couple of tuned circuits
in the front e nd. II m ight not
even have those! Gone will be
the boards full of coils and fil 
ters . The incoming signals will
he dig itized. and virtually every
thing el se, from se lec tivity to
SSB det ection and o pposite
sideba nd reje ction. will he don e
in the d igital domain . Want in
de pendent high and low slope
tuning? No problem: it' s just
some nu mbers fed to a DSP
chip! (And the shape factor of
the filte ring will be phe nom
e nally better than what we now
get from any combi na tion of
ceramic or cry stal fi lters .) Want
mu ltip le trac king no tch fi lte rs?

Again, same thing . How about
automat ic QRl'\" reduction o r a
really good noise blanke r? A
few more lines of code. You ge t
the idea.

The transmi tter will he 0111
d igita l, \{ IO . Actua lly. some fu ll
sized HF rigs are do ing thi s right
now. T he inco m ing au d io is
dig itized . and then it ' s "m ixe d"
w ith th e h its re pre se n ting a
carrier by do ing ca lcul a tions
on the bits. All o f the funct ions
of mixe rs. bala nced modula 
tors. speec h processo rs . c rc ..
a re done in softwa re. Out th e
other e nd of a fe w c hips comes
the RF sig na l. ready fo r the fi 
na l am p. And tha t s ig nal's a
darned sight cleaner than wha t
our a na log c ircuits ha ve made
a ll these years .

As hardwa re gets re pl aced
with fi rmware (software on a
c hip]. the size . cost. a nd observ
able complexity of radio ge ar
will dwindle to the point of ab
surdi ty. Chi ps are sma ll com
pared to the boards full o f coils.
caps and amplifie r stages they
replace. After you make enoug h
of them, they ' re way cheape r,
too. Have you seen how small

the ne w dig ital camcorders are? "Real rad ios g low in the dark !"
Part o f the size reduction is du e In o ther word s, those accus-
to the new tiny tape and trans- to med to tu be equipment felt
port. but an equa lly importa nt e xactly the same way when iran
pari is because the hoard full o f sis ters swept the old tec hnology
m ixers. de la y lines and other in to the d us tbin o f history.
ana log processing stuff has been Maybe, one of these days. we ' ll
replaced by a couple of tiny chips. be say ing that "Real radios had
Right now, digital camcorders arc parts you could c hange !" O f
ve ry expe nsive, hut, after a few course, it'll he a while before the
million have been made. they ' ll final transmi tter stages of HF
wind up c hea pe r than c urre nt rigs become mono lithic, but it'll
a na log formats : there 's j ust less probably happe n. Heck, it 's 011
in them . ready happened in VH F and

By the way, I say -observ- UHF B Igear, hasn't it? When's
able" com plex ity because the the last time you saw a two
true complexity will be mind- meter mo bile rig with a discrete
bogg ling, and far beyond what tran sistor output stage?
a hobbyi st can e xplo re on his I th in k it' s bes t to e nj oy
bench with a basic oscilloscope . watching the new ways unfold,
Essentially, radios will become wi tho ut wo rry in g too mu ch
ded icated computers, just as CD abou t the downsides . O K, we
players arc now. As with today' s won't be able to tweak our rigs.
pe s, they ' ll be e xtremely con- The n again, we probab ly won' t
ststem from board to board , an d hav e to. And JUSt think of the
will he repaired by simply swap- complete HF receiver-wi th all
p ing boards whe n the o ld one th e ho t fea tures a nd perte r
crashes into the o ld bit bucket. mance you expect from today' s
Is thi s a bad thing? desktop bchcmoths-that you'll

I don't think so. True, it docs be ab le 10 wear on your wrist!
kill so me o f th e magic w it h Don 't kid yourself. .. it's coming.
which we regard ourequipmenl. U nt i l ne x t tim e , 73 de
Then aga in. le t' s not forget that KB I UM. fl.I
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This time wa s different, so I
found a piece o f three-eighths
inch clear plastic tubing . About
a two-inch length a llowed the
AEA -supplied c a ble to pas s

th rough the cente r. with the ca
pacitor and the re sis tor o n the
o utside, and a few holes j udi
c iously placed to allo w wire s to

pass through for connec tion .
It still isn't what 1call photo

genic- hence. no picture---hut
it looks like an attempted neat
ness. For those o f you not aware
o f the problem o f in terfacing
many handhelds to a TXC, the
d ilemma arises because there is
no P1T connecto r on the radio .
Controlling the fYIT is a mu st
because there is a lo t o f auto 

mated ac tivity that invol ves key
ing the transmitt er at just the
appropriate time.

Fig. I shows the typical wi r
ing necessary to cause the au
dio in put to the radio to energi ze
the PTT circ uit. I hear di fferent
values being used. but I know
these work. One of the contrib
uting hams recommended both
sleeves to gro und, not just the
receive audio shown in the d ia 
gram . 11 seemed redundant but

An idea toward neatness

a ppearance that so easily ac 
companies the se projects. I have
the one made up fo r the MFJ in
a small box. At the lime I was

e xperimenting with HF pac ket
and the box incl uded a switch

and connectors to two radio s.

PTT

IOOll2AT St ,le H~nd-He ld Radios (and newer models)

Transmit SigM.1

had died, I had not been success

fu l in replaci ng it with the IC
2AT. The P K232 j ust d idn 't
want to converse with it.

To tell the truth , the problem
was that I tried something I had

not attempted before. I had suc

ce ss fo r years mating the 2AT
to the MFJ- 1274 and ge tting the

PTT to work with the capaci
th e-re si st ance coupli ng since
there isn 't a P1T lug on the 2AT.

T his time. just to be neat and
tidy. I used the inductive ap
proach . The sad thing was that

the received audio , having noth
ing to do with the installed au
dio transformer, would not gel

to the TNC . My conclusio n was

that I needed a se para te audio
cable 10 connect to the jack on
the PK232, as wa s the method
with the IC -260A. Xot in the

boo ks.
I put o ut a d istress call o n the

CompirScrvc Hamner and got
se veral answers, hut I didn' t ex

plain thai I wa s using the induc
tive me thod. T hree helpful hams

c a me hac k: Jo h n KA6LWC,
Don N21RZ, and Gary (call?).

All mentioned only the capaci
ti ve -re si s tan ce met hod-a nd

they had used thi s combinatio n
wit h no auxil ia ry cable. T hi s
se nt a mcssage- it is workable .

Th e nex t step was to buil d

another of the not-so-tricky but
often ugly interfaces to the 2AT

with a res is tor and a capaci tor.
T he ci rc u it is si mp le , b ut I
wa nted 10 avoid the wad-of-tape

Fig , I , The diagram can be found at [httptltprairielakesc omt
- medca/f!:.txlwirf'li2at.h tmlj. NOIe-The 2AT uses a mono plug
for the mike jack.

He's working on it

I sent George a message about
my experiences with the wrong
sourdcard. " Ah. Jack," he wrote,

with his big smile, "1 have been
meaning to write a driver for that
sourccard, but 1am havingarnb
lcm gelling ail themterrauon." So
you see. George must also exer
cise patience at his end of the
spectrum. I feci a little better,

Interestingly, George added the
fact that in G reece, most comput
ers are configured as in the US .
Ofcourse, he wri tes programs for
those closest to home. Geo rge has
addl:d help files where he used to

claim they were unnecessary I \...as
experiencing a dccisionmaking
time and accessed the hel p fi le .
I don 't know what language they
arc wri tten in, hut my US sys
tem recognized that they were
not in E ng lish. so the y wo n ' t
eve n d isplay.

With a lit tle he lp , 1am begin

ning to und e rstand there is a
defi nite d ifference from here to
there . It is almost like two clash
ing tech no logi e s. T hey bot h
work. and will com mu nic ate
with each other, but many o f the
pieces do not interchange .

Back to th e m odem front
lines: George did some legwork
for me and found a 1200b VHF
modem. I had been la me nting
ho w difficult it is to write about
these things when there is noth
ing in hand to experime nt with .

Thai should be in the mail in the
next fe w days.

I make some things too
compl icated

It d id fi nally go 10 slee p, but

a reboot of the program caused
the same disaster. It j ust wasn 't
going to play the game wit h
so me fo reign (to it) so undcard.
The soundcard parameters can' t

be changed until after the pro 
gram come s up, and by then, it's
dead in the water. TIme 10 de

lete the program parameter ti les,
try agai n, re install. etc . You get
the picture .

Thi s sounded like so mething
to check in to , as the PCFk :\net
wa s going to be in timidating to
mo re than just a few o f us .
Su re e noug h , there it was ,
a long wit h a m e s sage from
Tom Sai le r. the one who e ngi

nee red the soundhoard system
for the PCFle:\ne t group.

T his deserves a good look .
thought this ham (who w a s he 
c o mi ng m ore wary hy t he
minute ). The driver is specified
to work w ith soundhoards using
the " PSA chipset," and. wouldn't
you know, that doesn 't include
Scundli lastertv (which is pre tty

mu ch stand ard in the US and is
in this computer in front of me ).

I spo ke to a few knowledge
ab le co mpu te r fo lk about thi s
and the y had no cl ue what I
was ta lkin g about . It is a wo n
derful fee lin g to kno w yo u arc
on the c utt ing ed ge of so me
thi ng li ke t hi s. The not -so
good feeli ng is w he n yo u
rea lize i t Is up to you 10 try it
and sec if it wo rks. because ...
that is what is e xpec ted.

I loade-d George's AGW Packet
Engine after d o wnload ing the
newest fre e ve rs io n. I fo und
that the pa rame te rs were sti ll
there as 1 hold left them from
the lust usc o f the o ld p rogram.
After changing to the soundcard
parameters. which didn't appear
100 difficult. the sc ree n message
was to re load the program .

T he p rogram came up with
George ' s smiling face wa tc hing
me fro m th e screen. a nd it
c hurned for a number of sec
o nds . Then there was a era..h! It
seemed as tho ugh I could hear
it. Just my imagination, hut there
were little window!'> that kept
popping up and it didn 't look
like I would he able to put the All the while. there was anolhcr
program to bed without turning irksome problem gnawing at me.
off the power. S ince the old faithful IC-260A
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All soundcards are not
created equal

database [www.qrz.coml ) ad
vised me tha t SV2AGW was in
c lud ing a soundcnrd driver with
his packe t eng ine program. H~

thought that would he wonder
ful if it was as easy to con figure
as the rest o f his programs.
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Fig. I . Structure of the loop an tenna.

Fig , 2, Directions of max im 11m and minimum
azimuthal response.

l ion . In the
small loop an

te nna the cur
rent flowing in
the loop is uni
form in all por

tio ns o f the
loo p . In t he
large loop. how
ever. the current
varies along the
le ng th o f t he
cond uctor. i.c.,
th ere are cur
re nt nodes and
anunodcs.

T he small
loopantennaalso

differs from the
large loop in the
manner ofits rc

sponse to the ra
d io sig na l. A
radio signa l is a
transverse elec

tr o ma gn eti c
(TE~t) wave, in

which magnetic

a nd e lec tr ic a l
fie lds alternate
with each o ther
along the direc
tion o f travel.
The large loop,
like most large
wire antennas.
respo nds prima

ril y 10 t he
e lectrical fie ld

let's define smull loopv vs . large
loops.

l a r ge lo op antenna s are
those with overa ll wire le ngths
0 1'0.5" to more than 21.. . S ma ll
loop antennas. o n th e o ther
hand, ha ve an overa ll wir e
length that is muc h le ss than
o ne waveleng th (11..). Accord
ing to a World War II US Navy
train ing manua l. such antennas
arc those with an overa ll length
0 1' :50 .221... Jasik's cl ass ic 196 1

te xt on rad io an tenna s use s the
fi g u r e :5 0 . 17 f... , whil e Jo h n
Krau s ( 1950 ) used the fi gu re
:5 0. 101. . A n a m a te u r r ad io
so urce . The ARR L Antenna
Book. recommends :50.0851. fo r
sma ll loop ante nnas. f or pur
poses of this article we wi ll usc
Krau s ' figure o f :sO.IOf....

A defi ning c haracte ristic o f
small loops versus large loops
is seen in the c urre nt distribu-

Small loop antennas
defined

Receiving loops & loop
preamplifiers : part 1

Joseph J. Ca rr K41PV
P.O. Box 1099
Falls Church VA 22041·0099
lcarrjj@aol.com]

S m a ll loo p a n te nnas are
popular for radio direction find 
ing (RDF). Ioxhunting games.
and for impro·..ing receptio n o n
the lower hands . Surpriscd'l Thc
fac t is, eve n tho ug h small loops
have le ss gain than. say. a di
pole. the Iacubat they have deep
nu lls and are eas ily ro tated make
them ideal for receptio n o n very
crowded bands. The idea is to
improve the apparent sign al-to
noi se ratio (S :O;R ) by sha rp ly
reducing the amplitude of inter
fc ri ug signals. Recept ion is. af
ter all . a game of SNR with the
desired signal competing with
QRM and QRN.

Fig. I shows the basic form
of a square loop antenna. You
can build sma ll loo ps in any
shape. but the sq ua re is easiest
to construct. Other sha pes in
clude the circ le. the hexagon.
the octagon a nd the eq uilate ral
triang le . Be fo re proc eeding .

I d id it. having no shortage of
wife.

Some other ad vice included
careful adj ustment of the 2AT
vo lume cont rol as we ll as the
thre sho ld control o n the 232.
Eve ntually. I p lugged it a ll in .
Not watching the ac tivity on the
front of the 23 2. I brought up the
XP\Varc program and , before I
had a chance to reach for the

knobs. there were a couple of
line s o f tex t from th e loca l
PBBS d isplayed.

I was exci ted !After such a dry
pe r io d of e x pe ri me nts that
didn't pan o ut. itlooked like ...
maybe ... by golly ... it'll work.
Sure enough. I ga ve it the com 
mand to co nnect and after some

hesitation. the aud io signa l for
"co nnected to" sounded a nd ev

ery thing fell in to place .
This has a particu lar advan

tage in thai I can have both ra

dios. HF and VHF. connected to
the same T :O;C. Thi s eliminates
switch ing cables and life is back

to " nonnal." The o nly problem?

My wife gets a little susp icio us
when I come o ut of the shac k

smiling .

Conclusion

What I alluded to at the be
ginning o f th is art icle is con
f ir me d . Those o f us w it h

So und Blaste r cards wi ll not be
usin g the m for packe t until

so meo ne wri tes a dri ver for is pro g re ss-in a form tha t
the m. When they do , there will makes it fun to try to pass along
be a who le IIl'W world o pen to my experiences to yo u in futu re
us. Soon ro fo llo w will he all the col umns.
ot her digita l modes . A note : in February's column,

T he seria l modems. wh ic h the Web add ress li ste d for
appeared to be toys 10 ma ny of " K7SZl 's Unofficial HamComm
us a few years back. arc we ll Homc Page" should have been
developed . They work we ll for [ w w w.u c c e s s o n e vc o rn z
packe t and a new breed e ve n - unayhan].
runs 9600h. The HF se ria l mo- If you ha ve quesdons cr com-
dcms are capable o f excellent mcnts. E-mail me at the address
com m unica tion-more so ft- at the head of the co lumn and!
ware is bei ng de veloped a nd orCompuServe (72 130.1352 ). 1
e xperimenta tion continues. will glad ly share what I know

The o ld -fashioned TNCs like o r find a resource for yo u. On
I'm using will be around for a packet. when yo u ge t a chance,
good whil e . One of the se days , dro p m e a lin e [KB7NO @

though , the y wi ll he a no the r N7l\l'8.#:-..U....1:.VNVUSANOAM).
item we "look back o n." Such Fo r now, 73. Jack KB7l'\O . fa
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the p la ne o f the lo o p , I S

counteri muuive to many people.
T he situat io n for two identical

loops is shown in Fig . 4 . The
advancing radio wa ve produces

alternating regio ns of high and
low amplitude. The lines in Fig.
4 arc isopotentiat line s, i.e ., the
signa l vo ltage is the same at all
points along the line. A poten 
tial difference exists between
any two lines. The loop antenna
marked "A" in Fig. 4 is aligned
such that its axis is parallel 10

the isopote ruial line s , while
the axis of the antenna m arked
" B" i s pe rpe nd icu la r 10 the
isoporentialHnes.

=•

Fig . 4. Why loops produce nulls perpendicular
to their plane .

.~

Fig . 3 . The elevation aspect of the loop pattern,

-so

component of tbe TEM. while
small loops respond mostly to
the magnetic field component.
The importance of this fact is
that it means the small loop an
tenna is lesssensitive to local cleo
tromaguettc interference sources,
such as power lines and appli
ances. Local EJ\.fl consists largely
of electrical fields, while radio
signals have hath magnetic and
electrical fields. Wit h proper
shielding, the electrical response
can be reduced even further.

Small loop antenna
patterns

Small loop ante nnas have pat
te rns opposite those of large

IM.IN l OOP

loops. The minima. or "null s,"
are perpendicular to the plane of
the loop. while the maxima are
off the ends. Fig. 2 shows the
di rec tio ns of max im um and
minimum azimuthal response .

T he loo p a n tenna is viewed
from a bove . The nu lls are Of

thogonal (at righ t a ngles) to the

loop axis, while the maxima arc
along the loop axis.

This is a simu lation of a loop
pattern, run on the Nee-WIN Ba
sic software . The basic model
was for a loop that is :50 .10). at
1.000 kHz. The azimuthal (hori 

zonta l) paucru is shown in Fig.
2. with a top view of the loop

superimposed . Note the pattern

"pinches in" along the line per
pendi cular 10 the loop a xis (90°

and 270°), and b loo ms o ut (in
d ica ting high er gain) along the
loop ax is (0° and HWO).

The elevation (vertica l) aspect

of the loo p pattern is shown in
Fig, 3 . This is the "side view" of

the loo p pattern, The plane paral

lel to the Earth's surface is along
the _90° to +90" line, while straight

up (perpendicular to the Earth's sur
fac e ) is the line from ho rizon
ta l to 0°. Thi s patte rn shows

eq ua l ga in in all elevatio n
angles above ho rizontal.

The fact that the sma ll loop pat

tern has nulls perpendicu lar to the
loop axis, l.e., perpendic ular to

WIl, IN LOOP

Increasing small loop
performance

Small loo p an tennas prod uce
very low out put signal levels,

especi ally when untuned. T he
o utput voltage ca n be in 

creased substanti a lly by pro
viding a tuning capacitor (Fig. 5) .
T he o utpu t vo ltage increa se is
proportional to the Q c f the lun
ing capacitor, whic h can be on
the order of 10 to 1.000, with
50-1 00 being m OSI common.

Two versions o f the tuning
scheme arc shown in Fig. 5. The
variety in Fig. Sa tunes the main
loop. A small coupling loop (one
10 three turns) is p rovided to
act ua lly deliver signal 10 the re
ceiver. The output of this loop
will he approximately 50- 100
times higher than the same loop
withnut capacitor C I, The loop
ind uctance ca n bccalcu lared
usi ng equations in The ARRL
Amenna Book . o r by using the
Windows software on the CD
Rfj M that co m es wi th my

COUPliNG l OOP COUPliNG LOOP

,

Fig. 5. Til/ling loop anrel1l1as (see text).
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F ig. 6. Basic form f or loop
construction .
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209-651-5157

NASA Mooned America.
Rene makes an airt ight case
that NASA never landed a ny 
o ne on the moon . Ridiculous.
of course. so maybe you can be
the first 10 fi nd fau lt with
Rene's 30 "gotchas." He sure
convinced Wayne. $28.

""- 8O£l.Z74·1J71 or 6Ol-9~4~8. FAX
6Ol-9Z4-86B. or ORb r.... <lII~ 88
for oodmlll '''f _

Rene's Books

The Last Skeplie or Science.
Rene blows holes in one cher
ished scient ific dogma after an
other. Do you believe there
have been ice ages? Thai the
moon causes the tides? That the
iron core of earth causes its
magnetic fie ld? That the trans
mutat ion of clement s is diffi
cult ? Another $28 well spent.

If you are a No-Code Tech. and
you're having fun operating. tell us
about it! We'll pay you for your ar
ticles. Send your sluff to Joyce
Sawtelle, 73 Mugazinr . 70 Route
202 N. Peterborough, NlJ 03458.

ri-Ex®
TOWER CORPORATION

TO ORDER CALL

800-328-2393

• OUf l M-470D is now redesigned

to hold )5 It. ot a ntennae at 70 mph!

• I ri-Ex b uilds the finest in c rank-up .

free-standing or guyed towers.

• All towers are complete with

rig id c oncrete ba se mount.

7182 Rasmussen Ave. II VlS8lia, CA 93291

Where enginee ring and qua lity come first!

WE DON'T BUILD THE MOST,
WE JUST BUILD THE BESTI

crosspiece s are perpendicu la r
to each othe r.

The ends of the c rosspieces
a re prepared as shown in Fig.
8 . Two forms a re shown. The
left-hand side uses a se ries o f
sma ll hole s drilled about o ne
quarter inch from eac h e nd .
The right-hand side use s slo ts
c u t from the edge for abou t

one-quarter inch . The hol e s
can be drilled using the sm all
drill bits used for O. 04 · inch
printed circu it boa rd hole s .
Reduced shank d ri ll bits a re
available Ihat a llow them to be
used in a ny drill that accepts
one -si xteemb-Inch bits . AI·
ternatively, you can get si mila r
bits for a Drcmcl Moto-Toolr».
o r equi valent. T he slots are c ut
using a jeweler ' s saw wi th a
thin blade . The idea in e ithe r
case is to make an opening that
will accept #26 enameled wire
wi thout allo wing it to s l2£
a round . fli

type o f const ruc t io n . T he
wood pieces are crossed. and
the wi re stre tched across the
e nds .

The type of wood that is most
suitable de pends o n the size of

the loop. For reception in the
AM BCB through. say, the 40
meter ham band, you can obtain
strips of trim wood from large
do-it-yourse lf hardware and
lumber stores. I have seen o ne

inch-wide by one-quarter-inch
or three -sixteenths-inch-thick

wood. and the same thickness in
one-and-a-half-inch wide. For

LF and VLF freq uencies below
the AM BCB (e.g. , a 60 kHl

WWVB receiver). use three 
inch-wide by 24-inch-long spruce

s trips. These are a vailab le in
ho bh y sto res that sell to model

builde rs. The sp ruc e is (us u
a lly ) in the same di sp lay wi th

the ba lsa wood , so be careful
to ge t t he s tro nge r s pruce
stoc k.

Fig. 7 sho ws ho w the cross

pieces are fitted together. The
two s tr ips are c u t to equa l
le ngth s (e. g.. 24 inc hes ). A
notc h is c ut ha lfw ay ac ross
eac h strip at the exac t center.

Smear ca rpe n te r' s g lue o r
Elmer's" in the notches. and joi n
them togethe r. You will al so
want to cut some three-eighths

inc h- or half-inch-square strips

to lengths eq ual to the width o f
the main strips. Glue them into
the comers of the crossed p ieces
as shown in Fig. 7. It is wise to
use small wood screws to keep

these pieces of lumber held 10

gether, While the glue is still
damp clamp the assembly into
a positio n in which the t wo

Pig, 7. Center piece detail.

Butterworth -Heinemann book
Antenna Toolkit .The same soft
ware also allows you to calcu
late the resonating capacitance.
and the dimensions o f a large
numhcr o f other antennas. If you
are interested in my book. An 
tenna Toolkit. contact B-H (225
wildwood Avenue. Wo burn MA
0 180 1-2041 ; o r ca ll Sale s at
(78 1) 904-2603 (voice ). (800)

366-2665 (voice ). or (78 1) 933
6333 (FAX»).

The seco nd form of tun ing
is s how n in Fig. Sb. In th is
varia tion o n the theme both the
cou pli ng loop a nd the mai n
loop are tuned. Capaci tor CI
tunes the m ai n loo p. a nd C2
tunes the coupli ng loop. Be 
cause the co u pli ng loop has
fe wer turns than the main loop,
it ha s a smaller ind uctance.This
means that the resonating ca 
pacitor for Ihe c o upling loo p
(C2 ) m us t be con s ide r a b ly
larger than the capacitor for the
main loop (C I ).

• • II II • II II

Loop construction

The sq uare loop is. by fa r.
the easiest to construct . You
o n ly need to cross a co up le
pieces of Oat wood . fo'ig. 6
sho ws the basic fo rm of this

Pig, 8. End deta ils . CIRCLE 22 ON READER SERVICE CARD
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"Even though there is the deep-felt
desire to punch the offending operator

in the nose, this is a questionable
approach. "

dete rm ine wh ere it can most ef
fectively allocate its resources.

A problem which is to be re
poned to the FCC starts with a
written complai nt containing as
much rele vant informat ion as
pos sib le . Thi s wou ld include

freque nci es used . types o f op
erat ion. hours of o peration. etc .
If yo u r ra d io c lu b ha s a
fox huntmg grou p. d irec tion
finding information may also be
useful. T he advantage of using
the League 's Official Observers
is that they arc not on ly more
familiar wit h the FCC's require
ments. but they are also willing
to help OUI on the paperwork.
Perso nally. 1 always pre fer it if
someone e lse is willing to do the

paperwork.
T he re arc a number o f knee

jerk responses that sho uld be
avoided . If you ge t a good tri
angulation onthe o ffending op
e rator, some think the ne xt step
is to confront him . Eve n though
there is the deep-felt desi re to
punch the offender in the nose
(e ither literally or fi guratively ),
th is is a questionab le approach.
Such actions no t o nly o pen the
individual ham to critici sm or
possib le leg al ac tion, b ut also
te nd to refl ect poorly on the
entire hobby.

Amateurs often question why
there is no prohibition against
non-amateurs ow ning amateur
transmitting eq uipment. In the
o lden days transrruucrs and re
ceivers were d iscrete devices.
whereas today the transceiver is
the rul e . Some people wa nt to
usc o nly the receivi ng capabili
lies. especia lly those who wish
10 receive while wo rking toward
the ir ti cke t. I have to admi t.
when I passed Illy General Class
test and was wai ting the in ter
min able si x wee ks for Illy li

cense to arrive . I purchased a
two-meter HT and intently lis
tened 10 e\"Cry loc a l repeater. 1
had decided which repeaters
were my favorites . had p ro 

g ra mmed them into memory.
a nd wa s o n the a ir approxi 
mately .0 1 nanosec ond after
opening the envelope from the

ConHnued on p age 59

transceivers ha ve this capabil 

ity b uilt-in, and encode rs can be
added to most o lder model rigs .
If the intruder is not aware o f
suc h pract ice s . thi s ma y be
sufficient to solve the problem .
In some cases. though. i t m ay
be nec essary for the trust ee s to

tak e the repe ater off the air
wh e n the o ffend ing party be 
g ins to transmi t. Lo ck ing the
door to keep intruders o ut is
not an unreasonable re spo nse.

The ARR L has operators in
the Amateur Aux il iary de sig
nated a s Offi c ia l Obser vers
whose purpose is 10 assist the
FCC by compiling data on vio

lation s . The FCC. like many
government agencies. has been
subject to shrinking budgets in
these days. o f downsizing. The
League main tains a database so
that the most serio us cases can
be identifi ed to help the FCC

9 7. 111 lists tho se types of trans
missions wh ich arc specifically
authorized . Those not autho
rized a re illega l. Tw o wrongs
don't make a right. but they can
make fo r two c ita tions. A s the)'
say. "Never wrest le with a pig
you both get muddy b ut the pig

likes it ."
Wh a t c a n he done ab o u t

such ill ega l users o f th e ama
teur frequenc ies'! T he repeater
trustee s sho uld routinely mo ni
tor repeater operations. If unli
censed operators are heard. a
numbe r of safeg uards can be
used to li mit the use o f a re
pea te r to le g itimate us ers .
CTCSS or " PL" systems use
subaudible tone s whic h are
t ran sm itt e d s im u lt a neo us ly
..v it h the voice mes sage so that
the re pe ale r recog nizes only
those sig nals wh ic h co ntai n
the correct tone . Most mod ern

Nu","" 58 on yo." FHdbacll. ~rd

is subject to being invaded by
certain unsavory types who do
not belong and are unwelcome.

With the growth of our hobby.
equipme nt avai la bi li ty has
mushroomed. While thi s has
had many good effects. one of
the had ones ls that unlicensed
individual s can easily obtai n
ham radio equipment and some
choose (0 operate it wit hout
hot he r ing 10 get a lic en se .
While it mu y take some effort
to con struct an antenna and put

In most of the amateur radio
hands we se lect an availablc Ire
quency and communicate with
another sta tion. In the most
popular UHF and VHP hands
we lend to look for a crowded
freq uency and join in with many
other stations. This is not called
a pileup-it is ca lled using are
pcmcr. Repeaters allow us to use
a frequ en cy which normall y
would support o nly short . line 
or- sight communica tions o ve r
much longe r di stan ces. They
also add a who le new aspect to
the hobby. since they tend to act
as electronic nciehbomocds fore

people with common interests .
Some o f these inte res ts are prac
tical in natu re . such as Amateur
Radio Emerge ncy Se rvice
(ARES ). Rad io Amateur Civil
Emergency Service (RACES).
or Skyw arn fo r spottin g bad
weather fo r th e Natio nal
We athe r Sc rvtcc . Othe rs a re a st a t io n o n the air for 75
mo re hobby- o r socially-re lated . meters. a two-meter station is

In a small communi ty. most easy to opera te; req uires no ex
o f the loc al hams may be lim- tcmal antenna beyond the rub

ited to a sing le repealer. b ut in a bcr ducky : and is portable, easy
large metropolitan area there are to conceal. and therefore per
a number of repeaters. each of ceived as bard ro detecr . Certain
which may be quil l' ditfcrcnt individua ls then take delight in
fro m the others . Perhaps thi s interfering: with local repeaters
diversity i s because many re- and/or seeing how angry they
pcaters are spo nso red hy clu bs. can make the legi timate uma-
and different clubs te nd 10 have tours who use that re pea te r.
di fferent interests. One repeater W hat arc the legitimate ama
ma y be more oriented toward te urs to do in suc h cases?
the hardwa re and experime ntal while it is the firs t re action
group. Another migh t he geared of many hams to key the micro
toward the public service afi cio- phone and order the o ffend ing
nados or maybe the compute r party o ff the air. I don 't believe
types . Long be fore the Internet thatthis has ever been success
had c ha t rooms a nd ne w s ful. F irs t. the interloper now
groups, the se lection of repeat- knows that his transmissions are
ers o ffe red forum s for hams being heard. and that he 's got
with co mmon in terests. While a ten a reac tio n. Second, it is il le-
repeater is like a neighborhoo d. gal to co m m unic ate with a n
like any ot her neighborhood it unlicen sed sta tion. FCC Pa rt
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Repeater problems

Steve Nowak KE8YN/4
1011 Peacock Ave. NE
Palm Bay FL 32907·1371
[pangen @compuserve.coml
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HRMS WITH CLRSS

Carole Perry WB2MGP
Media Mentors Inc.
P.O. Box 131646
Staten Island NY 10313-0006

A lesson of Titsnic
proportions

O ver the past 18 years of
teaching "Introduction to Ama
teur Radio" to 6th, 7th. and 8th
graders at Intermed iate School
72 in Staten Island, New York,

I've had to change my teaching
techniq ues and motivationalles
sons dozens of times in o rder to
a c commodate the c ha nging

times.
The cla ssroom is a micro

cosm of society, and the adven t
ofpersonal computers, satellites,
cell phones, and the Internet have
had a major impact o n all o ur
lives, including those o f the stu
dents I teach. All the oohs! and
ahhhs! no w have to be e lici ted

through more inno vati ve means.
This year I seized upon the Hol
lywood success with the bloc k

buste r ep ic Titan ic to ge t the
children e xci ted at the start o f

the term.
I' ve always reto ld the famo us

saga of TItanic from the perspec
tive of the radio communications.

But t he re has ne ver be e n a
grander way of do ing it, thanks
to the efforts of director J ames
Cameron.

First, I took ad vantage o f a ll
the behind -the- scenes videos
that we re being shown on te le
vision and brought them into the
classroom . The children were

mesmerized by the footage of
stununen, camerawork, flooding
re-creations, and modelbuilding
that the movie involved. When
the bell rang at the end of each
cla ss sessio n. no body mo ved .
The y a ll wan ted to stay a nd
watch the end of my tape . Be
ing totally enraptured wi th the
romance and specia l effects and
adventure o f the whole story,
they we re more than primed for
m e 10 share the " rea l" radio

sto ry with them.
I c hose some e xcerpts from

the Fall 199 7 RCA Proceedings
magazine to read to them.There
is a g rea t article by Ra y
Minichiello in this issue called,
"Titanic Tragedy Spawns Wire
less Ad vanceme nts ." Here are

some of the detai ls that kept the
kids at the edge o f their seats as
I d ra mat ically re a d to them
about that most incredib le event
out at sea .

'11Ie tra gedy of the RMS Ji.
to n ic-loss o f life numbering
1.500 passe ngers the night o f
A pril 14. 1912- was a g reat
tragedy that seems even greater
w hen o ne conside rs tha t a ll
2 ,205 passe ngers mi g ht have
been rescued if just a couple of
things had happened differen tly.

" Li tt le has been said (even in
the mo vie ) of the circumstances
of the Californian , a passenger
sh ip that was withi n sight when
the TItanic struc k the iceberg
that caused it to si nk . The Cali 
fornian fa iled to acknowledge
the distress n ares o f the Titanic
or to tum o n its wireless. The
passenger ship Carpathia, 58
m iles southeast o f the TItanic,
re sponded to the distress call
and rescued 705 passengers in

lifeboats. The other 1.500 pas
sengers had succ umbed to the
cold sea.

"The Titanic's sinking gener
ated an opportunity for many to
profi t o n the m eage r deta ils
a vai lable . Mo st detail s were
available through the late David
Sarno ff. the Marcon i wire less
operator, atop the Wannamaker
Building in N e w York C ity.
Sarnoff handled traffic witho ut
relief fo r several days with the
Carpathia and the shore station
at Glace Bay. Nova Scotia.

" Since the d isaster that night,

stories. books. documentaries
and fi lms ha ve e merged wit h
variations of the facts. 1be Iasci
nation about the 1itaniccontinoes
to attract the human soul."

I go on to read the m more
detai ls about what the wirel ess
room ac tually looked like . It 's
a lso importa nt to understand

Cont inued on page 60

TVC-4G
only $89
Ma"" II us...

ON THE 60
conunuea from page 58

FCC. (Thank goodness fo r the
much faster turnaround we have

toda y!)
Finally, maybe some of the

problems we are seeing can be
avoided by rolling out the we l
come mat. Some of those who
listen on scanners to the local
repea te rs are potential hams.
including those who may ei ther
become a member o f the com
mu nity o r else pose a problem
to it. During the loca l nets make
sure there is info rmation about
upcoming classes whic h in -

eludes a te lephone number for
a point of contact. Future hams,
Novices, and other amateurs who
can monitor two meters but not
respond will appreci ate thi s .
Don't fo rge t that when the
hand ie-talkie is in the shop,
many of us st ill co ntinue to
monitor the nets. By opening the
door, you m ay be able to draw a
person into the hobby long before
he o r she decides to interfe re

with it.
Identifying a problem is easy.

Complaining about it is easie r.
Finding a solut io n is harder. but
most defi nite ly worth the ef
fort---especially for us. fa

SEE THE SPACE SHU~~VIDEO
AND GET THE ATV BUG m
Many ATV repeaters and individuals are retransmitting Space
Shuttle Video & AudiO from their TVRO's tuned la GE·2 (SSW) Tsp
9 vertical or weather radar during significant storms. as well as
hOme camcorder video from other hams. tf it's being done in your
area on 420 · check page 5n in the 97·98 ARRL Repeater
Directory or call us. ATV repeaters are springing up all over - all
you need is one of the TVC4G ATV 420-450 MHz downoonveters,
add any TV sene ch 2. 3 or 4 and a 70 CM antenna (you can use
your 435 Oscar antenna). You oont need computers or other
races. it's that easy. We also have ATV downconverters. anten
nas. transmitters and amplifiers for the 400. 900 and 1200 MHz
bands. In fact we are your one stop for al your ATV needs and info.
We ship most item s w ith in 24 hours after you call.

Hams. call for our complete 10 page ATV catalogue.
1--626-447~565 MoTh 8am-5:3OPm pst Visa. MC. UPS COO

P.C. ELECTRONICS E~U""""m''''''.'~
2522 Paxson Ln. Arcadia CA 91007 24 Hr. FAX 1-626-441-0489
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Your Input Welcome Here

HRM TO HRM

Dave Miller NZ9E
7462 l awler Avenue
Niles IL 60714-3108
[dmiller14@juno.com]

Despite tbc fact that this is the
Apri l Issue. there's no foolin ' in
th i.. mon th ' s " Ham To Ham"
column .. . ju ..t good practical
suggestions ! By the way. i f you
have any that you ' d like 10 sec
printed in a future Issue. all yo u
have to do is jot them do wn and
mail (or E-ma il ) them to me at
ei ther of the addresses shown
allow. I'm always looking for
more practical lips and ideas 10
grace these pages. so don't he

shy. There ' s a lot to cover this
month. so let 's get right to it.

First in line. Roger and Ron
Bloc k of PolyPhascr Co rpora 
tion ha ve pU I together a we ll 
w r i t te n sc r te s o f t ip s a n d
suggestio ns o n ho w we ca n ef
fectively protect our ham radio
stations from the destructive
e ffec ts o f a lig htning strike.
Pan 3 o f that series was pre
se med las t mont h; Part 4 no w
fo llows .

Lightning protection
what your mother never
told you, Part 4

Since the to wer is a conduc
tor, and is well grounded. all
{Owe r c o a x line s sho u ld be

gro u nded ( us ing app rov e d
gro und ing Kits) at the to p of the
towe r, d ose to the antenna, and
at the base of the to wer. before
the y head to ward the indoor
e q u ipme n t. Duri ng a stri ke
event. the tower and the coax
li ne s will mutuatty share the
strike e nergy. If the coax lines
are not grounded as they leave
the tower, or worse , if they a re

co m ple te ly isolated from the
t o w er, m ore e ne rg y co ul d
traverse the coax cabling to ward
the equipment than is conducted
to the ground system by the tower.
This large inductive voltage d rop

may cause arci ng betwee n the

coax lines and the to wer, wh ich
could cause con deterioration
(pi nho les in the coax jacket for
mo isture to e nter later) or even
complete destruction of the co ax

lines .
S ince a ll towe rs have some

inductance, leaving the tower at
a po int above ground will allo w
so me of the stri ke c urre nt to
cont inue o n the coax line (both
the center cond uctor and shie ld).
and o n to ward the indoor eq uip
ment. If th is current is a llowed
to re ach your ham shac k, it will
fo llo w the chassis to the clcctri
ca l safe ty g ro und , rai sing the
vo ltage le vels in the cabinets to
de ad ly magnitudes. Remember
that inductive drop!

E ve n tho ugh the inductive
properties of the coax cabl e ap
pear to be bcrc fi cial. and some

HRMS W ITH CLRSS
connnued f rom page 59

turned on his wireless to dispose
of his routine traffic. Becauseo f

the close proximity o f the two

the pri mit ivc s tage o f wireless ships. however, the Titanic op+
erator advised Evans to ' shuttechnology of that period.

"T he generated signal o f the up.' as he was interfe ring with
spark transmitter was blunt and traffi c to Cape Race . a shore sta-
broad. Se lectivity as a specifi - tion . Evans complied . Being the
" Ilio n for rcccivcrs and hand - lone operato r on the Colifomian
wid th fo r transmi ucrs was yet to and having worked a long day,
be a n e stnhl is hc d c ri te r io n . Evans reti red for the night- an-
Hence, during c lose proximi ty other unfortunate occurrence for

o peration o f sta tio ns. whoever the Titanic.
hi t the ai r first occ upied a lmost " T he Californian , j ust 10
the e nt ire spec trum. deny ing m il e s from the Titanic, ha d
ot hers withi n c10~ range the found itself in the same icc field
abili ty to comm unicate un le ss earlier in the even ing, at I I p.m ,
a tuned ci rcuit wa s e mplo yed Wisely. the captain o f the Cali
to m ini m ize the in terfe r ing [ornian had o rdered his ship to
sig nal. a halt. The Titanic struck the ice-

"T he preci se frequency o f the be rg at II :40 p.m ., less than a
Titanic and Californian trans- mi nute fo llowi ng its sighting by
millers at thc time of the inci- the lo o kout, bu t the 'C Q/ D'
dent is no t kno wn: ne verthe less, (General Call/Distre ss) was not
whatever the se para tion. the in itiated unt il 12:15 a.m.. 35
poor receiver selec tivi ty and the min ute s later.
closeness of the two ve ssels ai- "T he Califomian'v firs t of-

lowed but o ne transmitter opera- ficer o bserved white n ares shot
tion. The lack o f regulatio ns. as into the sky from the Titan ic
we ll as the lack of procedures b ut assumed them to be shoot
go verning wireless opera tors. lng stars or pa rt o f a cc lcbra
resulted in the ine vitable b lo w tion o n board the 'unsinkable'
to the Titanic. s hip . Hi s uncertainty, ne ver-

" Aboard the Californian. the theless. prompted h im to use
wireless opera tor. Cyri l E vans. the M o rse li g ht s ig nal la mp
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a imed at the Tttuntc . hut he
rece ived no respon se ,

"T he Californian did not at
te mpt to send a wire less inq uiry

to the Titanic . Because o f this
o ne fail ure , the fate o f the 1.500
li ve s was doom . Evans , the
Californian 's wireless operator,
had already ret ired . and no at
tempt was made to awaken him
to a ssume his post :It the key of
the wire less station .

"Meanwhile. 58 mi les south
e as t of the Titan ic was th e

Carpathia . lIS wireless operator.
T ho mas Cottam. was pre paring

to ret ire when by c hance he ini
tiated contact with the Titanic to

ad v ise it s o pe ra tor th at (he

Marconi station at Ca pe Cod
was attempting to co ntact him.
T he response from the Titan ic
was prom pt. wi th a n urgent
me ssage naming itself in di s

tre ss and requestin g aid . T he
Carpathia a rri ve d at the sc ene

at 4:15 a.m. On a rri ....at. there
was no Titanic , On ly e m pti

ness, e xcept for the li fe boa ts

co ntaining 705 passe ngers. By
8:30 a.rn .• all survivo rs were
picked up .

"T he most signif icant result
o f the di saster in vestigations
was the call for an International

Radio-Te legraph Con ven tio n to

convene in London o n July 5,
1912, fo r the p urpose o f es

tab lishing regulationsand proce 
durcs governing wireless se rvices

a boa rd s h i ps a nd s h ip -to 

shore. Some o f the regul ation s
e nacted arc st ill in e ffect today,
including '50 S' as the universal
distre ss call,"

Depending on the interest of
the class before me , I go on to
gi ve more details about follow

up~ to the story. The c hild ren.
like most of us, continue 10 be
fa scinated by th is provocati ve
incident. The re ' s so m uch to
ha ve di scussions about: human

behavior in times o f eme rgcn 
des, the arrogance of pride and
social standing, regulations go v
erning safety at sea. radio tech
no lo g y a nd re gu la tio ns . the
ma ny ironies that occurred that
evening. etc.

I really lo ve the idea o f bei ng

able to bri ng into the classroom
a media pheno meno n to use as
a moti vational tool for my radio
lessons,

Th e ex ce r p ts f ro m Ra y

Minic hiello's article are used
with permission from the Radio
C lub of Ame rica. publisher of
Proc eedings, fa
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Fig . 2. Typical s ingle 110;111 ground insmltotion for ruck- mounted
<'(/11 ipment .

F ig . J . Typical single point ground installation for tabletop
1/I01l1l1ee/ equipment.

coupling. the strap should be
positioned with the Oat side par~

allel to the rower uhc most likely
strike poi nt and sou rce o f a
strong magne tic fid dl . T he
s ing le point grou nd ing panel
shou ld he positioned so that its
n at side parallels the 'ower for
the same reason as mentioned
for tbc earth ground strap. Di
rec t ground ing {wit h a heavy
conductor} of each individual
piece of eq uipment in a reck is
essentia l if the equipment rack
rails arc painted (as is usually
the ease l. Painted rack rails af
ford little in the way of an ad
equate ground when only pan of
the sc rew thread s arc actuall y
touching ground. Fi~ . 2 illus
trates one approach to a single
po int gro und w he n rack 
mounted equipment is involved.
Fi~. .3 shows how it might be
accomplished for a desktop in
sralla tion. Each insta llation is

extra inductance can be created by
adding a few rums 10 tho: COO.\

cable. it is 001 n ormally recom
mended. The add...-d turns can act
l ike an air-wound transformer.
which can actually couple more
energy into the line (via radiated
pickup).This. obviously. is oppo
site 10 the desired effect.Addition
ally. the coax lines leaving the
rower sho uld remain at right
angles to the magnetic field sur
rounding the: lower for the least
amount of magnetic coupli ng
possible.

Rotor control and coax
line protectio n

Rotor controllines should be
protec ted using a suitable pro
rector a t both the lop o f the
lower (where the tines enter the
rotor mo tor). and insi de the
shack urr be siugje point ground
ing panel. If it's not practical to
prot ec t the lines ;11 the si ngle
point grounding panel. protec t
them at the base of the tower,
then run them inside E~IT (elec
trical mechanical tubing or COII 

duin. gro undi ng the conduit
only at the lower base. The EMT
conduit ....-ifl act as a Faraday
shield fro m the lower 's mag
netic fie lds , minimizi ng the
amount of induced energy, Co
axi al RF lines can also be pro
recrcd from indu ced energy
using EMT conduit. and again.
grounded only at the tower base
(see Fi~ . 1).

The sing le point
grounding panel

T he nex t step in all)' good
lightning protection scheme is
10 provide a single point ground
ing panel. ;1 plate upon which
equipment I/O protec tors can he
located. The pane l is best lo 
ca ted near the main sy s te m
ground. aga in. in order to keep
th e induc tance of th e ea rt h
ground conductor lo w. flo w
ever. if this would require the
panel 10 be (00 fa r fro m the pro·
tectcd equipment (more than 10
Feet ). and if the magnetic fields
of a nearby tower could eas ily
couple into the intercon necting
wires and cables (after the single
po in t pa nel ). then th e pan el
should be located closer to the
equipment. An alternati ve (al
though not as good 10 the single
point grounding panel might be
a ded ica ted eq uipment rac k
panel (if the station equi pment
is loc ated ill a standard equip
ment rack as is often fou nd in
an amateu r repeater installa
tion ). Thi s is recommended only
if all 110 protectors are mounted
o n the panel a nd the ea rth
ground connection is directl y to
the panel and not via any other
piece of equipment. Groun ding
the panel is cssc nuat and only
('opper strap should be consld
crcd. Since the strap is flat. its
susceptibility to induced mag
netic fi elds is only with respect
to its thinner edges. To prevent

RX lX

different. so you' ll have to adapt
these e xamples 10 you r own
unique se tup. But o f greatest
importance i .. understanding the
bask s. and always keeping those
bask s in mind when you set about

to protect your own ham shad ,
and tower insta llation.

In the operati ng or equipment
room. each piece of equipment
must be bonded 10 the single point
grounding panel with a low-in
ducrarcc copper strap. This \\ ill
maintain all chass is potentials at
the ...arne level d uring a strike
cvem. as well as minimize cba..
sis-ro-chussts current 110w. The
power, telephone and coax line
protectors on each of the 1I0 s
(equipment input/outputs) must
be mounted on the single point
panel a" well. This will minimize
I/O-to-liD CUlTC'nt 110w.

Add itional protec tors should
be: used to safeguard the feed
poi nt or entrance loc ations for
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Fig . 4 . The 1//(1(lijiwtion needed for the clamp-on bench light
spri1/~ -lolldrd lIrm tooccommodate the CCD 11'camera , The actual
details will pmhllb/." vorvfrom olle brand oflight arm 10 another.

"The setup is easy to dupli
cate using today's electronics ..,
just usc a 23-inc h o r 25-inc h
color TV set with a ' Video In
put' o ption (most wi ll have a
video input these days ), and a
lightweigh t. color, miniature, all
solid sla te (CCD) TV camera.
Mount the CCD TV camera on
a spring-loaded ligh t ann (the
type of arm that's used for most
a ux i liary clam p-o n ben ch
lig hts), and you 're pretty muc h
done! It's usually not too d iffi
c ult to rig up a 1/4-20 adapter
stud arrangement for mounting
the lightweight came ra to the
light ann, hut if mechan ical
work isn't your cup of tea, o r
you can 't see well e no ugh to do
it yourself, perhaps a friend who
is handy with tools can help.
Fi~, ..a shows one such arrange

ment in a bit more detail, but the
actual modification needed will
most likely vary somewha t from
one brand of be nc h light ann to
another. You may have to be just
a bit ' inventive' here ,

' 'The IiUle solid state TV cam
e ras today generally don ' t re 
quire any additiona l lighting to
produce a usable pictu re on a
large-screen monitor, hut if nec
essa ry. a small h igh -inten sity
desk lamp will probably provide
enough extra boost in light level,
Of course. the end idea is to
e lec tro nica ll y magn ify ve ry
small objects (or printi ng), to a
fo rm at m uc h m ore large and
bold for those of us with sight
de ficiencies. The little camera
on the adj ustable ann is so ver
satile that almost no thing is 'out
of sight" for me anymore "

Moderator 's note : Great sug
gestion, Stan , This idea can
open up a whole nell' world of
enjoyment to those witn a \-iJ/1U1
challenge ... if1I0t yourself. p er
haps a friend or neighbor might

benefit f rom Stan 's idea . But
n ell ifyou don't have (or kilt'"'
someone with ] small-detail I'i
sion prob lems . the basic idea
can be put to 1I'0rk fo r you
when you need to "s urgica lly
intervene " on ,mille of today 's
ultra-miniature circu it boards.'
Operating room surgeons are
using similar techniques to help

Bigger is better

FromStanStnL~h~W5TPS:

" I' ve been using a special setup
10 he lp me to read the smallish
print normally used in maga
zines and on many sche matic
d iagrams. as we ll as to continue
to work on my ham and elec
tronics gear ... a pastime that I
love. I ha ve a degenerati ve eye
condition that doesn' t permit me
to sec clearly any longer-par
ticularly small o bjects in thei r
unmag nifi ed sta te - bu t tha t
doesn 't have to sto p me from
enjoying my hobby and its many
face ts.

going to he used outside will
he lp to keep moisture from get
ting into the connec tion (just as
it pre ven ts water from leaking
out in its no rmal use on plumb
ing pipe threads). In fact, you
might want to try wrapping the
e nt ire co nnec t io n w ith t he
Te fl on tape, then follow up with
wha tever sealing method you
nonnally usc fo r exte rior coax
connections (e lec trica l tape. Hq
uid plastic d ip. black coax sea l
ing puny, ama lgamating tape,
etc.). Since the Teflon plumbe r's
tape is very th in and stretchable.
it ca n usua lly be molded to
cove r up even irregular fonns
and shapes that need to be pro
rccted from the ravages of the
clements.

Te flo n tape wrapped around
the threads of scre ws and bo lts
that arc goi ng 10 be used out
doors will sometimes help in
pre venting them from oxidizing
and co rroding in place as much
as they o therwise would, If a
thin, but reasonab ly comple te,
insulati ng and protective harrie r
can be established. e lectrolytic
and c he mic a l deg radation of
fe rrous me ta ls used o utside
ca n he slowed down (though
perhaps no t prevented entirely).
Even just wrapping the ex posed
threads of a ho lt being used out
side will help make that ho lt a
litt le easier to remove when the
time comes for d isassembly
again. enlisting the tape ' s un
ca nny a hil ity to co nfo r m to
irregular shapes that need this
outdoor protection.

LOADING SPRING

Here are a couple of uses
a ro un d t he ham s hac k for
plumber's Teflon1M thread-seal
ing ta pe that you may not have
thought about.

I' ve fo und th a t, a t tim es .
plumber 's Teflon tape ca n be
used to bail me out when I' ve
acc ide nta lly goobered up the
threads in a plastic housing. and
the screws j ust tum freely when
I try to snug them up. Wrap sev
erallayers of Teflo n tape around
the scre w threads and reinsert
the screw into the stripped hole .
Tighte n it down fairly snug ly,
but not too tight. and the screw
may j ust recover eoougf "grab"
to begin to do its job again.

A wrap o r two of Teflon tape
around the threads of a PL-259/
50-239 coax connection that's

than the equipment to be pro
tected is the life and well-being
of the operator ... you'! Roger
and Ron Block 's series will re
tl/rll again next month with more
of what mom never told J OU

about lightning and how Jail
call best protect yourself, and
your station .from its destructive
effects, This ongoing se ries is
"must " reading f or everyone
who searches the ether in pur
suit of that elusive rare one ,
whether YOII 're a ham , S WL or
general electronics enthusiast,

Tape tricks

MINIAnJREsaUD-STATE CCD

rn-n-,fil / COLORCAMERA

BENCH lIGHT ARM

/

114-20 THREADED snJD
L~~g~ FASTENEDTO THEENDOf TI-lE BENCH lIGHT

- IRIS ARM

the power and te lephon e lines .
T hese will pro vide added pro
tcction fo r jointly used equip
m ent s uc h a s answ e r ing
m achi ne s . a pplia nc e s . e tc .
Idea ll y. they sho uld also he
grou nded a nd connect ed by a
hur led han: conduc to r to the
ground syste m,

Surge e ne rg y ca n cr uc r a
shad in 1\','0 way s: from it strike
to the power o r tele phone Imcs.
or from a strike to the lower, In
ei ther case, high-quality protec
tors will divert the ene rgy into
the ground system. Because of
varying propagation delays of
your ground, if the protectors
are electrically se parated from
each other by nconsidcrcbtcdis
tance . they cannot work in uni
son to keep the voltag e level s
betwee n t he eq uipment 1I0s
with in a to lera ble range for
predic table eq ui pment surviva l.
Motlerll tor :~ 1I00e: Some of

the preceding suggestions ilia."
seem like overkill , but please
bear in mind that when we ,\pt.'uk
about liXhmillK, lI'e 're IlIlking
about an estremelv high-volt
age. high-current e l"l:'lII. Even
small resistive or inductive
drops can ranse huge voltages
10 be developed ... e,fpeciaJly ill
\ 'iell ' of the I'ery low voltages
that our modern solid-state
equipment is designed 10 toler
ate . Bill I/II/('h more important
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them to see what theyre work 
ing Oil when delicate surgery is
bei"x perf ormed , IIntJ I\ 'C' can (III
duplicate the concept (for a
whole JOI Jess moneyJ, withjust
II little lime and innovation, Jf
you opt 10 use one of IhC' I'l' ry
small [and Jighl ll'e ighiJ CClJ
8 mm camcorders Oil the mar
ket today. you can also video
tape a comp lex disassemblv
p rocedure . so that putting e l '

erything bad: together again
later 11";11 be made c ons ider
ably rosier , T here 's t OI.I' of
roolll for ind ividual i za t io n
here.'

A well grounded ideal

'

MOUNTING
___ SCREW

I COPPERi I PIPE

I~
112" LI - ------r-- - ----

SPACER I
INSULATEDGROUND WIRESTO EACH INDIVIDUALPIECE OF

HAM EQUIPMENT

F iX, 5. AD-IUA '.f easily -iml'Jememed ha", opera ting desk ground blls .

fro m th e ori g inal eq uipmen t
manutacru rcr's spec ifica tions.
No rcsponvibillty is implied by
the modcrutur o r 73 MlIXll ::;ine
for any eq ui pment damage or
malfunction resulting from infor
mation supplied in this column.

Please send any idea.. that you
wo uld like to see included in this
co lumn 10 the moderator 's ad 
d ress a t top. We will make ev
e ry a ttempt to respond to all
legitimate ideas in a timely man
ncr, hu t please send any specific
qucsuons. Oil any particu lar tip ,
to the originator o f the idea. nor
to this column-s modera tor no r
to 73 /Hagazil1 £' . i'i

Radio Bookshop

Wayne's Five Buck Books & Stuff:

If yo u' re m iss ing a ny past
colum ns, you can probably fi nd
the m at 73's " Ham To l lam"

column home page (with specia l
t hanks 10 Ma r k Bohn ho ff
WB9UOM l, o n the World Wide
Web, at: (hnp:/Iwww.ITSta.coml
hlh).

No te : The ideas a nd sugges
lion s cont ributed to thi s co l
umn by its rea ders have no t
necessarily been tested by the
col umn's mode rator nor by the
sta ff o f 73 MlIxa:. ill ('. and th us
no g ua ran tee of o pera tio na l
s uccess is im pli ed, AI....'ays use
your u .... n best judgment before
modifyi ng any el ectroni c item

I f'tKon c Xl~I· 214 -7 ,1 7.l or Wl-9~4-UO~ S . FAX I>l fJ · 924· ~1>1 \. or """ orde, f,..m ' ''' I"'~ ~~ for I
orut',," ' ,nr"rnl JI""

Buiterplate . 4.'l 01 Wa)"!k" s ham ooemed ed'loriab . GTeal malerial for d ub
!k'....sleuer .:JilIn ....00 are al.... a)'s shun of inlerNing items fC1" filler.
Submartue Ad w nllJ r l'S , Wavues W\'tll adv entures on the USS Dru m SS
228. now on display in Mol>ilc, AI ..IKI Ill J

WaJ nl" s Curlh hea n Ad ve ntur es. Scuba di vi ng and ha mm ing all lh ro ugh
the Caribbea n. 11 i ~ lallds;n:! 1 da ys on 011<' trip ? You 1><, 1. and } 'OU can't
beat the price either .
Wa) ne &; Sh..rr) '~ Trave! I>i"rie<,. Cbeapvkare uavefmg to Russia. Europe.
and so c u. Xow. how did wayne and Sho:rTy fly first eta-s 10 Munich . drive to
vienna, Kl":llo ..... Pr..guc, and had In Munich. -caying al excellent hotels and
ea ting lip a storm, a ll for under 5 1.OIl0'!
Cold Fustnn J ourna l - Issut, 120. Read the latest scoop on cold fusion in
thi s .... huppm& 9:! ·p.1~ e !oaIllPJc issue. Cold fu ~i oll <killl '! 1'0 ....ay !
One-Hour CW Courw, HO\O. anyooe can raS\ the 5 ....pm code test .... ilh Ie....
Ihall one hour of s tudy. This also e vplains the ~;mp i esl S) '> tO: III for learning
the cod t' Jl D - and 20-pI'r eve r d is<;,ovcred . Or. do it the o ld fJ ,hiont'd
CARIU. ) hard wayan.! suffer. Your <·hoict'.
Other, Slightly ,'1.101"0: Expe nsive: Stuff:
I'u", Siher Wire for maling Ihose mirac l<' sih er colloid... 1'....0 r k n& ths of
_10 99.999 pu re siho:r .... ire S15. Should Iasl for yean. ,

l Hioelec tr ifie ':.J land hook . Bad .grou lld, c i rc u il~, u >e ~, t'10: . S 10.

Roge r Block. President
Po lyPhaser Co rporation
2225 Park Place
P.O. Box 9lX)()

Minden :\'V 8tN23-9000

Stan Strasburg W5TPS
151 6 w Magnolia St.
Rogers AR 72758

Herne rt L. Foster AD4UA
30 20 Pennsyl vania St.
fl,f el boume FL 32904-9063
lad4 ua @juno.l"om)

system; F ig, S gives you a ll ap
proximate idea of what the fin 
ished prod uct will look like , Yo u
sho uld he able to accommodate
dozens ofthese small c lamps on

the g round pipe , so tha t your
new operating desk ground bus
wi ll never be o u t of la p-o ff
po ints."

Modcr-uors IIotl' : N i celv
done, Herb . This is probablv nne

of the easies l- lO-Q('comp lish
idcus 111m 1'1"t' seen for fulfill
ill~ the requirement IIf a solid,

separate-wire earth ground f or
each piece ofgear (III YOllr desk.
A J.m , tak e another look nt Fig .
J as previously recommended bv. .

Roger lind ROil Block ,

Murph y ' s Coro llary : An y /-- - - --- - - --- - --- - - --- - - -
tran sistor protected by a fa st-
acting fuse will blow o ut first,
the reby protecting the fuse ,

Many thank s as always to the
contributors to this month 's col
umn. including:

Fro m IIcrb Foster AI>4UA:
"Here's a simple. ine xpensi ve
and easy-to-add -to suggestion
for ho w yo u mi ght be ab le 10
implement an e ffective, single
point grou nd bu s on the bad: of
your amateur radio desk ... I ' ve
been usi ng this method myself
for some time now.

"Simply purchase a leng th o f
half-inch coppe r water pi pe. as
long as your o perating desk is
wide. Clea n the le ngth o f pipe
thoroughly, so that it looks nice
and shiny, Kitchen c leansers.
steel wool and fin e sand paper
can a ll be e n lis ted to he lp with
th is part o f the j oh l Now sc rew
do wn the sh iny pipe, with a
hu sk y sc re w and half-inch
spacer, through each end of the
pipe, to the bad (top) surface
o f your o perati ng des k. The
spacer can he made of any r na
renal. e ven a couple o f sma ll
chunks of the wate r pipe itsel f.
The spacer's jon is 10 ho ld the
coppe r-water-pipe-grou nd-bus
half an inch abo ve the' operat
ing desk. so that you can then
feed any number of o ne -inch
sta i n less stee l ho se clamps
around the pipe a s the ' ta p
po ints ' o n the bu s. All o f your
eq ui pmen t ground wires will
no w go 10 the hose clamps and
be rigid ly damped d irectly 10
the copper p ipe. but ca n still be
eas ily re m o ve d o r relocated
should the lIecd arise . Of ('o urse
a main sta tio n ground strap will
al~ go from thec(lpper pipe hus
di rcctly to yo ur earth gmunding
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Adventures in Regulation
How to use a fixed voltage regulator in a variable application.

Hugh Wells W6WTU
1411 18th 5 1.

Manhattan Beach CA 90266·4025

H
ere you arc . right in the midd le
of building a project and
what happened to the variable

voltage regula tor that was in the j unk
box" Never fear! Maki ng a variable
voltage regulator out of a fixed regula
tor is very easy, and it wil l substitute
for an LM3 17 in man y app lications.

Most any fixed voltage regulator can
he made to operate in a variable volt
age applicatio n. bUI with some limita
tions. The limitations involve the
voltage range and the method used for
voltage control. The voltage range will
he from the regulator's out put voltage
va lue up to approx ima te ly 35 volts.
Should a 12 V regu lator he used. as an
example. the regu lated output voltage
would he contro llable from 12- 30
volts. The actua l uppe r valuc will be
limited by the headroom va lue . typi
cally 5 V, which is the minimum volt
age differential between the input and
output of the regulator required 10

keep the regu lator active.
If the full variable voltage range is

not required in the application. it is
best to reduce the input vol tage to the
regulator or rai se the regulator 's out
put voltage in order to reduce the
device 's heat dissipation. If a 15- 20 V
64 73 Amateur Radio Today · April 1998

regu lated output is desired, a 12 V
regulator is suggested as a better
choice than a 5 V device. A 5 V regula
tor wo uld he the preferred choice if the
output were to be between 5 V and 12
V. hut the supply voltage should he
kept low. perhaps in the 15-20 V
range, to keep down the regu lator 's
heat di ssipation. In othe r words. a 24
37 V source should no t be used when
only a regulated ou tput below 12 V is
needed.

Let's exa mine a fixed voltage three
lead regulator of the 7805 or LM340-5
type (Fig. 1). Having three leads, there
is one for the input and one for the out
put. The third lead is a common refer
ence for both the input and output . The
common reference lead is also the tab
of a TO-220 de vice . For the five- volt
reg ulator, the voltage be tween the out
put termina l and the re ference terminal
is mai nta ined at live vo lts for any load
curre nt from zero to 1.5 amps. The
same theory is true for devices having
a different output voltage .

For regulators to operate properly.
the ir internal amplifier gain must be
very high. Although the high gain is de
sirable, the amplifier gain-bandwidth
can cause some serious problems if not

ke pt under contro l. What this means is
that the high gain is desirable at very
low frequencies. and undesirable at
higher freq uenc ies where the high fre
quency gain can a llow the regulator to
oscil late. Bypass capaci tors arc used
across the input and ou tput ter minals
to reduce the regulator 's tendency to
osci llate . Although the capac itor va l
ues aren't critical. they should he in
the range of 0.0 1·0. 1 JlF and the lead
lengths ke pt short. Di sc ceramic ca
pacitors work well in th is application.
With the bypass capacito rs in place ,
the gai n-hand width is reduced suffi
c iently to stop osci llat ion . Howe ver,
the low frequency gain remains high,
whe re it is needed to react ag ainst our
put vo ltage cha nges.

Adjustable m ilage output

T here arc occasions whe n the fixed
regu lator docs not provide the exact or
desired voltage lor a part icular app lica
tion and it would he nice if me output
were adjustable . One of me most com
mon ways of raising the output voltage
of a three-lead regu lator is to place one
or more forward-biased diodes or a rs:
ner in se ries wi th the common refer
ence lead of the reg ulator (Fig. 2). The



IN4()()X

lN400X

SOURCE 10-30 1/ SElfCTEDOUTPUT
~ 5V OO'• •SOURCE7-12 V 5 VOUTl'UT

0.01 ~F T C 330-
+ IN 5V OUT O.Q1 IJ.F 4700+

C
;::: 001"F0.01 " F

;~ 001 '"- - " r
COMMON COMMON - -

,,, - -
COMMON

1;7
COMMON

Fig. J. Fixed voltage regulator Ilfi flK either (I 7805 or LM340-5 Fig. 1. Fixed m irage regulator 1I';,h the 0 1lt,)1/1 voltage seiectedt
device . adjusted using forward-biased diodes.

output voltage is raised by the value
dropped across the diodcts). This tech
nique is suitable for selec ting a fixed
or stepped voltage value above the
regulators norma l outpu t value. The
output vo ltage obtained wi ll be the
regulator's output voltage plus ap
proximately 0 .7 V for each diode
added to the stack. Most any diode will
work wel l in thi s application . wi th
typical ones bei ng the I N~ 1 4 8 and the
I N400X (series). The 1~-lOOX series
diode is usually the diode of choice be
cause a high forw ard current tend s to
stabilize the forward voltage drop
across the diode.

To make a variable voltage regulator
out of the fixed regu lator, it is neces
sary only to vary the voltage va lue be
tween the common reference lead and

the circuit's common point The cur
rent in the common lead of a typica l
7805 regulator is 5.5 rnA. and this
va lue tends to remain cons tant regard
less of load current. Placing a low-re
sistance potentiometer be tween the
common lead and ground wi ll provide
a means for varying the ou tput voltage
(Fig. 3). The output voltage will rise
by the amount dropped across the per.
as is the case when a diode is used. To
vary the output voltage from 5-30 V, the
potentiometer resistance must be varied
from zero to about I k ohms. with a pull
up resistor of 330-----470 ohms to the
output as shown.

Although more complex than the
ci rcuit show n in Fig. 3. an NPN tran
sistor may he used as a variable resis
tor be tween the common reference

lead and ground ( Fi ~ , ~ ) . T he idea be
hind using a transistor as a variable rc
sister is that transisto rs are more
capable of dissipating heat over the en
tire control range and will provide a
smooth control of the output vo ltage .
The voltage drop is qu ite stable, which
makes it the method of choice. Also.
the usc of the transistor versus the po
tentiome ter method provides some ad
ditiona l loop ga in and, if desired.
remote sensing for the ou tpu t voltage
at the load which hel ps regulate the
voltage at the load circuit. Seve ral
transistor types. such as a 2N2221 and
TI P19 with TO·92 and TO-220 case
styles respec tively, have been used in
this application and work well because

Com ifl ued on page 84

I_ X
lN400X

SOURCE30-35 V ADJUSTABLE OUTPUT
SOURCE30-35 V ADJUSTABLE OUTPUT • • 5V oct •
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Fig . J. Variable m ilage output using direct potentiometer con - Fig, J . Variable voltage ow co1ltrol using a transistor. Remote
trot . A reg ulated output from 5 V 10 approximately 30 V is output mirage sensing is available. A regulated output voltage is
obtainable . am i/able from approximately 5-30 V.
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How About A
Kinky-Interesting-Sexy-Sexy?

A scary trip - one way. thankfully - down phonetics lane.

Dr. Trevor M. Art ingsloll GOJOE
t Whitefriars

High Street
Cambridge CB4 , NN

England, UK

S
itting here in the shad . supping
tea. twiddling knobs. listening
to the ~O-metcr contest. one

thing is growing abunda ntly dear: The
International Phonet ic Alphabet is he
ing mi sused more o ften than no t. And
all national s an: responsible .

Misused? How ca n e xtra lcuers lacked
on a letter of the alphabet enabling it [0

he sounded as a word possibly be mis
used? A for Ape. A for Aigemon-A for
Antidisestablishmentarianism. So what'!
They all begin wi th A. and that's the
one letter we are interested in putting
over 10 the guy on the hot end of the
antenna.

Yes. and ... cr. no . Many. ton many.
hams believe tha i somet hing nudi hlc-c
al most anything coming 10 mind. in
fact. tacked onto a letter of the alpha
bet can make it a sig nifica nt sound. a
phoneme. Listen on ~O meters any night
and you' H get my drift.

Why bother with the dull "A lpha"
whe n "Ar ncricu" doc s as we ll? Yodel 
ing . " How about a Kinky-Interesting 
Sexy-Sexy?" pries apart the QR~1. and
surely docs a good job of fix ing the at
tention of that YL in Canton. whereas
muttering the official " How about a
66 73 Amateur Radio Today • April 1998

Kilo-India-Sierra-Sierra ?" so unds as if
the office gec k is inviting the Butterfly
Princess to afternoon tea and cucu mber
sa ndwic hes.

Th is re laxed approach. one so wide
spread it is planetary, possibly came
from a misunde rstandi ng. When ma ny
hams th ink about the matter at all, they
believe that the phonetic a lphabet. like
Topsy. "just growed." It is true that
App les. BUller, and Charley of the
1914- 191 8 Flanders trenches came
fro m a time in hi story whe n Britain
was arbitrar ily rul ing most of the world.
so why not boss the frequencies? After
all . we invented radi o-c-whh an insig
nificaru bit of help from the Eyrie
chappie. Signor Wotsisnamc-c-it"ll come
to me in a min ute ...

You can almost hear the di alogue in
that 191 5 d ugo ut in Flanders as the
phone tic alphabet deve loped:

" I say. sir, what sha ll we ca ll the
jolly old letter 'X?"

"Apples. of course, Lieutenant
Chuffchuff."

" And ' F . sirT'
"Freddy, Lieutenant ChuffchutT. defi

nite ly. After my brother. Rides with the
Pytchely, y ' know? Damn line seat: '

Since the privately SChoo led officer
caste o f the British forces is more in 
bred than an Appalachian mountain
to wn. or so I hear. in 19 17 the Royal
Navy eventually pressed a ll the serv ice
into using its version: Apples. Buuer,
Charlie. Dull', Edward. Freddy, George.
Harry. Ink. Johnnie. King. London. Mon
key. N UL,>. Orange. Pudding, Queenie.
Robert. Sugar. Tommy, Uncle. Vinegar,
William. Xerxes. Yellow. Zebra.

" Duff ' (th ink of sourdough with
sugar and ra isins) and " pudd ing" gOI
there undou btedl y because sex was
kicked o ut of them w ith rugby and
cold showers. so cornfoning eati ng
was in. At Rugby. " Ed ward" was the
aide of the co m miss ion ing o fficer
they were very. very close ; Edward
would do anything for a dare. "Men
key" witt ily follo wed h)' "~uls" laid
them flat in the wardrooms and offic
ers ' messes of H is Majesty ' s mi litary.
" Xerxes" showed they had studied the
classics e ven if thcy hadn ' t unders tood
them. "Ink" wa s sheer nosta lgia fo r the
times they fli cked blobs o f it at one an
othe r during prep.

The immortal FJ. Camrn. ed itor o f
Practical Wireless and whose books



are no w collectors" items. tried in 19..6
to interna tionalize what seem ed a se t
of class att itudes. Perhaps mil itary ser
vice abroad had made him real ize that
the occasiona l Itali an and Spanish up
orators were o ut the re . too .

In Newnes Short-wave Manual. he
carne up with: Amste rdam. Baltimore ,
Casablanca. Denmark. Edison. Florida.
Gallipoli. Havana. Jerusalem, Liver
poo l. Madagascar. Ne w York (O h. ca n' t
you j us t imagine the chaos after " New
what?" ). O slo. Pari s. Quebec. Roma.
Santiago. Tripoli , UppsaIa (There ' s no
such place, surely'l), Vale ncia C" B' for
Balenthia. senor? We pronounce 'V '
as '8' in S pain! "), Washingto n,
Xanthi ppe r-No. I do not mean ' box.'
rnuuonheud-c-tZantccpee ' is how you
say it, hut it looks 'X ' - 'box' dam n it.
b-o-x , I spe ll Baltimore-c-Aw. what the
hell"') . Yokohama , Zuric h.

Carum may have been the fi rst to
make many peaceti me English aware
that the jungle doesn 't begin j ust past the
low-water mark. Begins at Calais ...

About th is same time . the Royal
Navy began getting its act a littl e more
together. fee ling its way toward a sci
entilic system of phonetics. Eve ntua lly
it came up with : Able . Baker. Charlie .
Dog. Easy, Fox , George . Ho w. Item.
J ig. King. Love . M ike . Na n, Oboe . Pe
ter, Queen, Roger, S ugar. Tare . Unc le.
Victor. William. X-ray, Yoke, Ze bra .

T hings took a hack ward step in
196 3- we ll. in ham rad io they di d.
and o nly for a time. Fancy phone tics
not be ing the preserve of th e Brits
alone . in Understanding r\maTeur Ra
dio (1963) George Grammar. Techni
ca l Di rector of the ARRL weighed in
with West Point se veri ty: " Most of the
time, amate ur opera tors usc some so rt
o f phonetics- some of these are 'cute. '
some have no business being used 0 11

the air. and some se rve the purpose of
aiding in the idc nuficntion o f yo ur ca ll
letters (when ) inte rfe rence may he
heavy.

The ARRL has adopted such a pho
netic a lphabet, as follows." And he
went o n to list: Adam, Baker, Charlie .
David , Edward . Frank . George, Henry.
Ida. Jo hn, King . Mary. Lew is, Nancy.
Ouo, Peter, Q ueen . Robert . Susan.
Thomas. Union. Victor. William, X-ray,
Young , Ze bra .

Yess ir! W ill h is tory eve r te ll us
who th e A RRL ~1r. Quivcrful was
wi th suc h a big family? And why

•
was poor little "Union" sacked from
hi s very first j ob in Li tt le Rock'! But
"Xanthippe" is no more , did I hear '!
You really think so'! Please read on.

George Gram mar. in the tu rm oil o f
the time, had taken his backward step
through not ha ving come across a
hook writte n a decade earlier. With the
uncanny prescie nce c-ertain writers can
sho w, Robert Hertzberg K4J HI had
published So YOli mUlT To He II I/am ?
in 1955. In it. he remarked that the
FCC had not prescribed an offic ial
phonetic a lphabet. "which amateur ra 
dio sore ly needs." He we nt o n to say
that the most ge nerally used form was
one g rowing out o f a United S tates
Brit ish mil itary agree me nt. Thi s turns
out to be the Royal N avy alpha bet
abo ve : Able, Baker. etc .

" More rece ntly," he goes o n. "a ne w
internationa l alphabet was adopted by
the mil itary services and co m mercia l
airlines." Hertzberg no te s that this new
fonn has multi-syllabi c words with the
stress coming natura lly on the lirst. T he
words o f the o lder fonn arc practica lly
unstre ssable. he notes further. Rcmcrn
her plucky little "X-ray" hangi ng in

there?
The British used " R" for A l l Re

cei ved Correct ly in C Wo hut the
Americans wanted to use "O K." They
abandoned this, He rtzberg: claims, us
part of the sa me m ilitary agree ment.
Phone was being used more o ften than
CW and it seems the Bri ts regarded
"OK" as far too flippant to be used in
o ur tight ly d isc ip lined armies .

So " Roger" was born . and q uite
rig htly, too . Eve n so m uch as th inking
"OK" in the pre se nce of five feet of
red-tabbed -uniform ed ari sto crat ic me
di aeva l over-p rivileged g ive s me the
co ld shudders .

But from Hertzberg's boo k it is d ear
that science had entered the world o f the
international phonetic alphabet. Multi
syllabic words with stresses naturally o n
the firs t is a quantum leap from " Ink: '
Science was corning to the rescue .

Was a resc ue needed? If' n it ain 't
broke , why fi x it'! To a nswer thi s im
portant q uestion. I m ust move away

from the topic a little. Toward the e nd
of the twentieth ce ntury, as we a ll
know. so me cowboy contractor from
Sirius 5 began rem odeling Earth into
the Global Village. Now, nation really
doe s speak unto nation; nightly, Inuit
opera tors fade into the QR~1. being re
p laced by S ioux whizkids working
Madagascar live a nd nine with Fij i on
the sidcc- come in. Arra n! \Ve a re be
co m ing villagers. all living on one
whi rling space-horn hamlet. P lanet
Earth.

T his in ternationalizing (and de moe
ra rizing j o f the ionosphere matters
zilch to the a verage WASP ham. o f
co urse . Fond ly imagin ing English is
the master language o f amateur rad io .
we tune up nightly, happy inside our
cu ltura l bubble with its drawn cur
tains. Few o f us realize that Engl ish is
o fte n bei ng poli tel y spoken fo r our
be nefit by polygl ots ach ing to chew
the rag maybe in Basque or Farsi as
soon as we go QRT.

Zilch to us. but the need for e ffective
com m unication is wider than mere
hobbies or evert national frontiers. In
remat ional industries such as airlines
can literall y live or die hy effective
pho netic s.

Imagine, f or e.mmp/t' . this scene
fro m Illy latest interm inable C{/ tastro

phe film . Ai rfie ld Destiny. starring

SllIgbag O 'Hara :
It is night. Thick fog, an Anny smoke

screen laid hy accident across the air
field . and a power blackout arc m aking
cond itions rather difficult.

"You 're landing too far down the run
way. Brnkc.for God's s.'lke, l-'l ight IOO3!"

"Er, what-a you say, c ontro l to wer?
No ' ea r you too good,"

" Brake. Flil! ht IlXl3! Please . for Pete' s-
sake! You ' re comi ng right at us. Balti-
more - Ro me -"

"No IWUlT-a Baltimore - Renne. why
you say Rome - ees Roma - "0 waJll-(l
Rome - ItW l t -a DO.HolI . Th i .HI Boston,

capicc?"
There is the sound of something

splaui ng. Yet ano ther co ntrol tower bites
the d ust. OK, OK. so the director drank.

They c ulled it p ilo t error. when in
fac t it was phonetic error. It ' s such a
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Ilyushin airliner during a te nse mo
ment over Washington could cause
grief. too . " Wate rloo" is ne ver accept
able to French cps. G ive you onc

guess!
Doubtless readers can th ink up their

own lists of unacceptab le phonemes.
They called me "Pour-eyes" at school.
Just try me with "F for ' Pour-eyes: "
and see what happens to our QSO ~

The second requirement is that the
words must he internationa l. or as in
ternational as possible. Old Norse.
Sinha la . and Erse be ing w hat they arc .
Hams all over the planet must be given
a chance of recognizing at least some of
the words immediately as being from
their own languages. making the alpha
bet easier to learn and more acceptable .

The exi sting a lphabet goes a long
way to doing thi s. Alpha and Delta arc
Greek: S ierra is Spanish : Yankee
(Yanqui) is Red Ind ian.

Words not native 10 a lang uage still
have a good c ha nce of bei ng recog
nized. re mem bered. because they ha ve
internat ional c urre ncy : Foxtrot. Hotel.
Golf. Ind ia. Zulu,

Poor Topsy doesn ' t get a look in
nowadays-c-imcmationa lly used pho
nemes arc too importan t just to be a l
lowed to grow,

Which brings rue to the third. very im
portant. req uirement: aural standardize
tion. Phwah! I can' t believe I said that.
hut nothing else wi ll do. It was hearing
th is standard breached so often whic h
got me researching th is article.

When communicationally challenged
members of the human race take to the
airwaves and the QRM is thick enoug h
to stand on, Pablo. QTH Mildrid. and
Stanislav, QTH M insk , can both write
down " S" when each hears only "Ec
crru" or e ven "Erra" instead of the fu ll
"S ierra" . If. however, aura l standard
ization is di sregarded and Stanislav
launches "Stalin" at Pahlo a nd "In-"
a lone ge ts through the electric soup.
where does it leave the poor onion
cater'! :\'0 informed guess ing is pos
siblc . A nd if "Lin" is something
unmemionnblc in Spanish. it cou ld
cause an incident . o r eve n a n Inc ident!
Spaniards are a proud people!

The fourth requirement is satis fied
if we follow the stipulation of the

PHONETIC RAOIO LANGUAGE

ENGLISH GERMAN FRENCH ITALIAN SPANISH PORTUGU ESE
•

A Alpha Anton Alia AlIa Alia Antena

B Bravo Berta Bravo Bravo Brasil Bateria

C Charlie Casar Charlie Canada Canada Condensaoor

0 Delta 00,. Delta Delta Delta Defector

E E_ Emil E_ Europa Espana Estatico

F Foxtrot Friedrich Foxtrot Firenze Francia Filamento

G Golf Gustav Go" Guatemala Guatemala Grade

H Hotel Hein rich Hotel Hotel Holel HOlel

t India Ida India Ital ia Italia Intensidade

J Juliet Julius Julien Juventus Japon Julieta

K Kilo Konrad Kilo Kilometro Kilo Kilo

L Urna l udwig Lima lima Urna lampada.. Mike Martha Mike Messico Mejico Manipulador

N November Nordpol November Novembre Noviembre Negative

0 Oscar 0 110 Oscar Otranlo Oscar cnoe

P Papa Paula Papa Palermo Papa Placa

Q Quebec Quelle Quebec Quebec Qui to Quadro

A Romeo Richard Aomeo Romeo Radio Radio

S Sierra Siegfried Sierra Santiago Santiago Sintonia

T Tango 'rreodor Tango Tango Tango Te""

U unnorrn Ulrich umtorm uoversna Ur nversidad Unidade

V Victor Viktor Victor Venezia Victor Valvula

W Whisky Wilhelm Whiskey Whisky Whisky Wall

X X-ray Xanthippe X.ray Xnotono Xllotoro Xilofono

y Yankee Ypsilon Yankee Yokohama Yucatan Yucatan

Z Zulu Zeppelin Zulu Zetanda Zulu Zutu

Table I . LiM (If international phonetics,

dated mistake . I recall a schoolboy joke tried and true buddies. A lpha, Bravo.
of the maid on the telephone spelling a nd the rest of the gang . (Sec Table 1.)
London "L for Lulu," and a voice at the And this gang almost satis fies the four
other end asking, "L for what?" The pi lot requi rements whose absence the arr-
similarly was caught up in anal yzing the field scenario is intended to illustrate .
meaning of the phonetic w ords w hen The first requirement is to make the
what they meant was irrele vant to the alphabet po litica lly correct. The vari -
initial leiter each was carrying. ous radio organization", o f the world

"Sierra" can do that to me still. I are refusing just any uld hu ndle uf
took a campi ng trip in the Span ish Si- pho nemes these days. If Le banon has
crrus years ago with thi s very active bee n invaded hy Marines agai n do not
girl ... ve ry, "Sorry, Please repeat all ex pect a happy reaction when usmg
after 'S ierra ' , 0~1. · · " A merica" to spe ll out your ca llsign

The saga has a happy outcome . By for a patriotic ham in Beirut. Sending
1975. the planet was on truck with our "Afghanistan" up 30.000 feet 10 an
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3. We must usc these words and no
others.

4. Each word must be of more than
one syllable. "Mike"? "Golf'?

One thing seems clear. If this bur
geoning problem is not snuffed out
quickly and firmly, I foresee growing
anarchy, with personalized phonetic
suffixes taking off until the entire pho
netic alphabet becomes split between
indi viduals as it is now to a certain ex
tent between nations (see Table 1).

To put this vitally important alpha
bet back on single frequency perhaps
73 Amateur Radio Today might con
sider organiz ing an International Pho
netic Alphabet Day? Twenty-four
hours could he set aside each year, dur
ing which every sexy misuse on SS13 ,
two meters, and 70 ern can be politely,
gently ident ified, and the correct, lus
terless , boring usage given in place of
it. Lives could be saved .

Politely, I stress. Ideally, QSOs be
ginning, "Listen, cow brain !" should
rarely, if ever, take place. And be
gentle! Kickings must be kept to an ab
solute minimum. We do not want torrid
incidents of Radio Ragc fcnestrating ear
drums, filling the hospitals .. ..

Maybe on Signor er
Wotsisname's birthday'? The Eytie
chappie? It'll come to me in a moment,
Lieutenant Chuffchuff. Bear with me ....

My thanks to the Radio Society of
Great Britain for giving me the use of
its legendary library in Lambda House,
and special appreciation to librarian
John Crabbe G3WFN , His graciously
proffered cups of coffee, as well as

prescient Hertzberg that phonemes
shou ld be multi-syllabic with the stress
on the first syllable.

Imagine loose-mouthed GOlDE try
ing to insult someone over the air, call
him an idiot, say. The other guy is
hitching through Rwanda which in it
self is a good reason to call him an
idiot, but he simply can 't be insulted
because of wall-to-wall QRM.

"Did y' a ll say 'hot' , GOlDE? Sure
as hell is."

He has only recei ved the last syl
lable of "idiot." So off I start with a
pre-191 7 monosyllabic phoneme, "Ink,"

"Y'all got some hassle with your
mike theah, GOl DE? C'n hear a
squeakin' like one 0 ' them pesky ficld
mice back home in Tinnasee ."

Stupid old me ; stupid old idiot,
come to think of it. If the three-syllable
word "idiot" has not got through,
maybe allowing him to hang onto one
of the syllables and try guessing the
other two, what chance does a single
syllable have?

Thus, not only must a phonetic word
be internationally acceptable, familiar
to all users, and aurally standardized, it
must have more than one syllable
preferabl y no more than three.

Now enter the modern International
Phonetic Alphabet! The words of this
little darling have not just growcd,
they have been hand-picked!

Table 1 shows that the English and
the Americans are using it. Even the
French. The Germans? I don't believe
it! "Xanthippe" is taking longer to die
than Olivier in Hrldeshead Revisited!

Italy and Spain have a long, long
way to go, "It's in the box, signor.
Box ! I spell ' Brazil- Oscar -X' - now
what in tarnation are they using for 'X'?
' Eksilofono'-what the hell sort of a
word is that? 'Zilofono' , did you say,
precious heart? No, that will be for 'Z'."

But "our" Franco-WASP phonetic
alphabet obeys the four requirements
li sted abo ve:

I. It comprises only politically cor
rect words-a-excuse?

"Waal, son, down heah in Alabama
that there 'Y' fer ' Yankee ' ain't the
best-sounding word we ever knowed."

2. Each word should appear in as
many languages as possible.
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The Kelowna Kactus
Home-Brew Antenna

And we mean home-brew!

Ron Brill inger VE7R FB
358 - 550 Yates Rd.

Kelowna BC V1V 1Z4
Canada

H
L' re is the description Of ;1 two
meter ante nna you won' t fi nd
in The ARRL AlI/el/1/{/ Hand

hook. I needed a high efficiency antenna
for my attic. since the subdivision into
which we had j ust moved had legis lated
complete prohibition of antennas.

Thi s wou ld he a vertically polari zed
antenna. exhibiting low-angle radiation
and fin ing into the l Ocfoo t height o f
my uuic. I wou ld lise copper pipe to
fubricurc the a nte nna and its phasing
sect io ns. because I wanted to keep FR
losses very mi nimal.

Fig uring that I could accommodate
two hal f-wave sections. one above the
other. in the space available. SOIllC kind
of vertical collinear design seemed in or
der, I wa nted to fe ed the an tenna with
coaxial ca ble at the bouom.

The urrungcmcm for my Ke lowna
Kactus I finally decided upon was a
so rt o f double extended di pole w ith a
Jvscctiou feed . Dime nsions arc sho wn
in Fig. I , As I said. I wa nted to keep
losse s to a mi nim um. so I silver-sol
dcrcd the pieces o f copper pipe to

ge ther und used plasti c e nd caps to
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keep o ut moi sture . A fter assembly. I
moun ted the an tenna in the uttic and
fed the coax dow n to m y radio.

Im provemen ts cn
The antenna scor ned to work wel l

e no ug h. but I got 10 thi nking that it
might have a lower ang le of radiation
and wo rk better if I cou ld equalize the
an tenna current in both of the ha lf
wave sections ubcve the f -secticn . The
ARRL Antenna Manual suggests that
bending a po rt ion of a matching sec 
tion in the direction of the radiator
closest to the fccdpoint could help to
equalize currents in the antenna sec
tio ns. so I "re-engmccrcd" the phasing
section in the middle of the antenna to
gi ve it a slight droop. about se ven de
grees downward at the outer end .

Being a li tt le concerned about con
den sat ion in thi s downward sloping
section. ' dri lled a J/ 16· inch hole at the
bot tom for d ra inage .

Further te sting sho wed that the ang le
o f radiation from th is omnidirectional
antenna was in fac t very lo w. My two
me ter s ig nal was gelling o ut!

Things hea l up

It was d uring one of m y many trips
10 the attic to prune the antenna for
best SW R at 146.940 M Hz that I no
ticcd that the bottom 18 inches or so of
the f -scction (down where the coa x in
put cable was co nnected ) was getting
rea lly warm. You might e ve n say hot.'

I found a sma ll oven thermometer
and taped it to the copper pipe near the
bottom o f the J (0 see just how hot it
was getting. Tbe temperature was reach
ing upward o f 172 degrees Fahrenheit
after each short transmission !

Heat eq uates to losses. so clearly
something had to he dune to lower the
temperature in the copper pipe. ' decided
10 lill thc pipe with a cool ing liq uid .

My first tho ug ht was to usc di sti lled
water to fill the lower section of the
copper p ipe . hut I wa s co ncerned that
the attic mi ght get co ld enoug h in our
Canadian winte r to freeze the water,
causing e xpans ion that would crack
the pipe.

I though t o f di sso lving salt w ith the
water to lower its freez ing tempera-
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My wife Margaret was in the kitchen
making bread when I took leave from
testing for lunch, and I happened to
observe that she was mixing flour,
yeast, and sugar. Yes, sugar!

This gave me the inspiration to lib
cra te some from the kitchen counter
and add it to the cooling water in my
antenna. I mi xed up enough of this
anti-freeze solution to fill up the J-sec
tion at the bottnrn of my copper-pipe
antenna.

I then reinstalled the plastic caps
on each end of the pipe to prevent
evaporation .

Further testing of the antenna over
the next few weeks showed that it was
performing, but the lower J-section
continued to get quite hot during each
transmission. Hot enough, in fact, that
steam could now be seen pouring out
of the 311 6-inch hole drilled at the bot
tom of the matching section.

And furthermore ... the steam had a
peculiar odor! A drop of funny-smell
ing liquid gradually collected on the
end of the matching sec tion. I touched
my finger to it and cautiously tasted.
Hmmm ... Could it be? It sure tastes
like ...

So I suspended a small hucket below
the drip hole as shown in Fig. 2, to col
lect more of this nectar .. . and after an
hour or so of calling CQ, 1 had col
lected about two ounces of ... tequila!

Docs my Kelowna Kactus antenna
work as well as expected? Well, no--it
doesn't-c-but who cares? I' ve no prob
lem with the necessary continual opera
tion and testing. CQ .. . CQ ... CQ .. .
CQ .... .

P.S . Continued research is now under
way on a to-meter. 1Ocounce per hour
version of this antenna, as well as a 12
element vertically stacked two-meter ver
sion complete with 10 drooping sections
and buckets.

Depending on the mixture rate of re
search input and test antenna output, re
sults mayor may not be available ~
April 1st next year. it

Sweet solution

lure, but the idea of salt coming in
contact with the copper and causing
corrosion made me di scount that
idea.

USE 112" COPPER
TUBING

40"

1--1B-1 7"0'

"3" -:-T

40·

I'
0.1 87S~ I-

lB" ,E .500"

L RGB
TOTRANSMrTTER

ORA-WING NOT TO SCAI..El

Fig. 1. The Kelowna Kactus two-meier
antenna .

COPPER PIPE
VERTICAL

COWNEAR
WITH J-SEcnON

FEED

INST.Al.l. EYE-BOLT
TO SHORT VERTICAl

~cnON_~/P\.ASOC TIE-WRAPS

/~

COAX

-

Fig. 2. Installation of she plastic bucket . A
small eye-bolt is attached to facili tate
bucket removal,
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NEW PRODUCTS

home. triple -port automobi le
cigarette outlet s for DC. and
fully automatic c hargers. The
Deluxe model al so provides
500 \V peak AC power (300 W
co ntinuou s ), and th e whole
works is co mpact e no ugh to fit
under yo ur desk- it's onl y 18
Inches high. During emergen
cies. o r in dai ly use. whether
you' re at home or in the field ,
this snappy Darth Vaderish unit
will keep you operating with full
power. IX: models range from
66 toS I68,thc Deluxe ACJDC

model is $23D-and folks here
in the Northca....t wou ld have been
th rilled 10 pay it d uri ng last
winter's de va...rating ice storms!

To o rde r. or fur more infer
Illation about these a nd other
Cutting Edge products . co ntac t
Roger Hall at Cutting Edge En

terpri ses. 1803 Mission Street.
Suite #546 . S a nta Cruz CA
95060.Cull roll-free /8oo) ::!06
0115 o r E-mail Icuredgcnrer
acl.com] and don't forger to tell
them where you saw thi s!

NO INTERRUPTIONS

The Powerj'ort Power-Safe.
by CUlling Edge Enterprises.
has everything yo u need for :l

75- to 200-amp uni nterrupted
power supply-except a 12 V
automo tive buu ery. C hoose

fro m three mode ls fo r ligh t.
medium o r heav y use ( we
know which we ' d pick, after
the last few months!). All come
with a heavy-duty vented bat 
tery enclos ure usable in the

Your new product annou ncement could he here ! Contact
Jo yce Sawtelle a t 1-800-174-7373, or send good photo and in
formation to 73 Magazine, 70 Ro ute 202 North, Peterborough
:'Ii"H 03458 .

NEW HAMTRONICS CATALOG

Hamtronics has recently published its 1998 catalog---40 pages
o f kit s and wired units, includ ing some new frequency-synthe
sized transmitter and recei ver products. such as the T301 e xci te r
and the R301 receiver. Hamtmnic.. has also announced that they
now siock two-meter and 220 ~IHl repeaters for next-day shipment,

You may ha ve already received your new catalog . If not. wri te
to Harmronics. Inc" 65-0 Moul Road. Hilton :--;Y 14468-9535 ;
call (7 16) 392-9430: FAX (7 16) 392-9420; or E-l11ail ljv @ham
tronics.coml. W hile you' rc at it. ask for a complete catalog, which
also incl udes all their VHF/UHF transmitters. receive rs, repeat
ers, converters, preamps. and accessories- and le t them know
where you sa'v thi s announcement . You can also vicw the entire
catalog at their Web site [http://www.harntro nics .com] .

IT'S COMING BACK!

Due to popular demand. Ken wood is bri ng ing hack the TM·
54 1A. Many customers have expressed interest-and Kenwood
listened! If you were familiar with the T~t -54 1 A. yo u already
know about the I.::! GHz sing le-band transcei ver. the maximum
10 W RF o utput, the 20 multi-func tion memory cha nnels. multi 
scan capability- and all the rest o f the great features! Hang around
at your dealer 's until you can get a new o ne of your 0 '" n.

ing circuit when fully charged.
avoiding overcharging and pro
longing the life of your battery.

The pal m -sized MFJ-641
uses universal interchangeable
cha rgi ng slots for d ro p -hi
c harging. It comes with your
c ho ice o r o ne charger slo t you
buy extra c ha rging s lo ts for
YOUl different radios for $ I 2.95
each. Thc ~IFJ-64 I it se lf on ly
costs S49 .95-and of course
it's prot ected by MF1's famous
No Matter whatt» one-year
limited warranty.

To order, or for the name of

yo ur nearest dea ler. call (SOl)

64 7- llWO; FAX (60 1) 3 23 
6551; E-mail [mfj tsimfjcu tcr

priscs.com]: or explore the Web
site at Ihllp/l ww w.m fjc n ter

pri scs.coml.

HOW DO YOU STOP A NICD
FROM (OVER-) CHARGING?

~tFJ Enterpri se.. , Inc .. is

proud to announce the new
~IFJ -6-41 RapidBatleryl ~' uni
versa! charger. It ' ll do both
quick- and tri cklc-,..hargtng and
will charge NiCd or NiM H hat
tcry packs. C harging s ta tus
LEDs let you know whe n your
battery is fully c harged and
microprocessor charg ing co n
tru l techno logy sto ps the charg-

I DON'T KNOW, MURGATROYD ••• WHAT DO YOUTHINK IT
WANTS?

Serio usly. i ts the next generatio n of ha ll cameras from the
surveillance-with-style folks at CCTY Corp.: the ne w black and
white BC-450 and the color BC-935C. The pen in the photo is so
yo u can sec ho w smallthese new guys are- just over three inches
ill d iameter! They swive l 350° ho rizontall y and can be positioned
plus or mi nus 90° vertical ly to cover ang les ot her ball cameras
can ' I . These discreet cameras come with an easy wall mount that
ccn fit right over a sing le-gang e lec trical NH fo r fast prewi ring,
Both model.. come- with 4 mm lenses but ot hers are optional. as
is audio capability. Th ey' re sty lish enough to pass unnoticed in
most interiors bu t made to he weatherproof, too. They can he
used outdoors in temperatures ranging from _10° to 140° F.

For more information. get in touch with cerv Corp.. 280
Huyler Street . South Hackensack NJ 07606, Try calling them at
(800 ) 221 -2240 o r FAX them at (20 I ) 489-{) I I I.
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$59.00
20.00
15.00
10 .00

$59.00
plus shipping

The ToneLogger™
DTMF DecoderDisplay Board with ASCII Serial Output decodes all
16 DTMF digits and features a large a-digit LED display, an
amplified audio output, jumper selectable Norma l and High-speed
decoding, and an ASCII serial output at 9600 baud. The 56
character memory is viewed, without loss ofdata, by scrolling either
left or right. Although a computer is not required, the serial ASCII
output allows for automatic logging of decoded number groups.
Logging software for both DOS and Windows environments is
included with each ToneLogger ™ purchase. The NfW
ToneLogger™ is 2- 1/4" x 6" and req uires 9 VDC at a minimum of
150 macurrent.

ToneLogger™ Assembled & Tested PCB
CAB -3 Aud io & Computer Cables
PMK.1 Plastic Mounting Kit
PS-9/2 9 VDC @ 200 ma AC Adaptor

• • 310 Garfield St Suite 4
-.....:.. PO Box 2748

ELECTRON ics Eugene, Oregon 97402
A' http://www.motron.com
/Veo! DTMF Decoder . - . --,

AMATEUR TELEVISION
Web site: www.hamtv.com

(626) 447-4565 M-Th 8am-5:3Opm pst Visa, MC, UPS COD
P C ELECTRONICS Email.tomsmb@aol.com

• • 24 Hr. FAX (626) 447-0489
2522 Paxson Lane Arcadia CA 91007

GET THE ATV BUG~
.- >10 Walt pep

Transceiver

Only $499
Made in USA
Full Color
and sound

TC70-10 420-450 MHz ATV Transciever
ATV is no more diff icult to get on vs. any voice mode
except you just plug in your camcorder to tra nsmit,
and your TV set to receive the picture and sound.
That 's it ~ you're seeing as well as talking to other
hams live and in color just like broadcast TV. No
other radios, computers or interface boxes required.
OX is 90 miles snow free line of sight using 14dBd ant.

Show the shack, home video tapes, zoom in and describe
projects. show computer g raphics or programs, repeat
SSTV or even Space Shullie Video and audio if you have
a TVRO. Go portable or mobile, do public service events,
RACES, AREC, CAP, transmit the local radio club meet.

HAMS; Call, Write or Emai l for our 10 page ATV Catalogue for
more info - We have it all! Transmitters. Downconverters. Ampli
fiers, Repeater modules, and more. We also have wired and
tested boards for the builder. RtC, Rocket and Balloon ATVers.



Amateur Radio Teletype

M an uel Mart ins CU3 FM
passes ulongn problem. though .

He writes: "I have an Ff-840
and an !\ilFJ I2 17XR T NC. ram
ge ll ing tired of try ing to d o
RTIY with M ulticom fo r Win

dows· and getting just a b unch
o f garb led leite rs. n u mbers .
a nd symbols. noth ing unde r

stundahle. Do you g uys know
an y trick to ge l Ih is thin g
wo rking properly o n RTTY ? I
a lready did HF packet, w hy

not RTTY?"

O K. folks. can anyone he lp
Manuel ? Pass it alo ng to me for
incl usion in a future co lumn.

Thanks to Michael Trowbridge

KA 4 RRU. who says that he still
has a VIC-20 and AIR- I. in d u

p licate. He just can' t hel p him
self at hamfests! Thanks for the

words o f good wishc.. o n the
more-than-Jt -ycar run of RTIY

Loop.
Dale Braun WD9GWH is an

o t her vi n ta ge te lep rint e r e n

Ih usia st. He is c u rio us about

wha t activi ty there mig ht he

na tio na ll y co nc e rn ing usin g

vin tage te let y pe e q uipment.
" I've had lo ts of fu n late ly

us ing a Mode l 19 tel e ty pe .
even using it in the latest RTTY

Roundup contest. making 85
co ntac ts:'

Walch here fo r more infonna
non o n Interne t sites and the like

for those of us who have never
grown up!

Several fo lks have me ntioned
the "Rf'T't' Loop" ho me page at

[hll p:llwww2 .ari. ne t/aj r/rn y!J
an d have fo und info rmation
e ith e r there o r th ro ug h the

pa g e . T here is al so an index
to th e RT T Y Loo p Soft ware
Co ll ection . w hic h con tin ues
to g row at a regular pac e .
C hec k it o u t. and se nd me
yo u r c o m me n ts and qu e s
ti on s a t the abo ve E-mail or
snailmai l address. I a lways look

forward 10 vo ur comments. No
foolin " ! . fa

So, can it be done?

and HH 2 for DX . Ran fi ve

watt s mo s t o f the t ime but
occas io na lly down 10 th ree
..vans ;. ). Fun!' !"

at it lo nge r Iha n I. However, I
started with an o ld Kleinschmid t
C lunker. a nd w ent to th e
Model 14. and up the line to
the computer:'

Among his acc omplishments .
Ralston include s new s o f hi s
c h il d re n a nd g rand child re n .
and the fact that he has been
m ayo r of Co rs ic a na. Texas .
And 1 tho ugh t I was buxy!

Gary Rogers WR7L. of Ken
nesaw. Georgia. passes along his
regards as we ll . An old -ti me
e n th usia s t of Ba ud o t RTTY
mode. he spends his days work 
ing for Turner Broadcasting in
the Entertainment division. An
othe r ham who se in terest in
RTTY has been re kind led . he
says "1 obtained my license in

1964at theageof 14. 1had my
first Model 15 at age 16. I st ill
have a Model 28 AS R at horne
and can punch out the o ld tape
and rece ive on my ST-6 Dcmod.
I have been oil the air for qu ite
a whi le in the RTIY mode. but
your article has caused me to get
the station bad. together again .
I'm working on it right no w to
get it going so I will soon he o n
the air again. Does anyone se ll
the Rcpcrf tapes any more '? Or
parts for the o ld machines'? Are

the re any RT I'Y Nets aro und
any more'! Are there any asso 

ci a tions le ft tha t specia lize in
RTTY? J ust wa nted to let you
kn o w that yo u ' re not a lon e
whe n it comes to smel ling o il

and hearin g the mec hanic a l
melodie s o f the teletype in the
ham shack . I for o ne want to be
o n yo ur ream to keep RTIY
alive and well."

We ll. as we discussed a fe w

months ago. there a re seve ra l
sources for radio tele type parts.
includi ng Ty pctro nlcs. amo ng
o thers. Keep o n truc king . Gary.

and let us hear abou t yo ur
progress on RTIY.

Prog ress can he me asured in
m an y wa ys . M il e Stapp
KE0\\ 'W, ot'Minneapolis, boasts

that during Ihe recent ARRL
RTTY Roundup. he ran "Q RP
fro m a Kenwood TS -450 . di 

pol e, MFJ T",C and LAN-U nl.
sof tware. Go t 57 Q SOs . 30
states. five Canadian provi nces.

ofRTTYJPACTOR active sec
tions of the spectrum hut so fa r
I haven't run across any. I don',
mean fOT you 10 provide them
10 me h ut I would appreciate
so me guidance 10 articles. col
umns or links that may provide
specific frequency group.. to
monitor fo r HF digi ta l trtaffic.
amateur. commerci al. news. etc.

••

I

Six\..enth Edltion

1998 GUIDE TO

UTILITY RADIO STATIONS

Of co urse . ham stat ions <I re
sti ll commonly heard around
362{) kHI a nd 14.mm MH I . On
the o ther hand. if it's commer
c ia l o r gove rn me nta l sta tio ns

that yo u arc afte r, Klillxelljllu '
1998 Guide To Utilitv Radio
Stutians is the latest ed ition o f
thi s ama zing compilation o f
d igital frequency d ata . Within
its 560 pages. you will find al
mo st 11.00{) frequency lis ting s
for some 2.(X)() stations.

Whether you are looking for
a rad io beacon o r a PACTOR
station. you arc like ly to lind it
here . With ove r 8000 changes

si nce the last ed itio n. this is a
read)' re ference for the digital
spectrum. The Guide is avail-

able for 80 Dxt from Kllngcn 
fuss Pub lications. Hagenloher
Str. 14. D-n070 Tucbl ngen.
Germany.

You could also E-mail them
at f kllugcn fuss w comp uscrve .
com ]. or chec k the in formatio n
011 the ir Web she at: [http :/ /

ou rwo rld .co mp u se rvc .com /
ho me pa g e s l K I i ngenfu s s!] .
W hate ver yo u do . he sure 10

mcutlon " RTTY Loop" when
you call. OK'!

Re gard s to Ral ston Gober.
D .D.S . W5Z~N. a long-time
reader o f the co lumn. who say..
he is "..; going back into RTTY

Fig. I . K1il1Xl'llfi'u Pllhlic{/(;om ' again fo r the um pteen th time .
1998 Guide To Uti lity Radio 1 w ill no t ho re yo u too long
Stations. since you ha ve probably been
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A nd Da vid Ke nl K4 UJA
asked . " 1 recently decided to
mo nitor RTIY. ou t of Illy gcn
eral in te re st in boih VHF/U HF
packer and sate ll ite data com
munication . I purcha sed Brian
Beezley's excelle nt pro Fram
RiTTY1 .0 and I' m impres sed
by its ease and effic ie ncy wh en
I loc ate a sig na l and that' s the
reason I' m sending. this rues

sage . Where arc the sig na ls '! I
s pe n t so me tim e lo o k in g
through the Libra ry section o f
the RTTY Loop w eb pa ge
hoping to find some men tion

Lustmont h. we had a look at
a high- tech too l to he lp the
RTTY ham. a CD· ROM from
Joerg Klingcnfuss with all kinds
of RITY frequency data. This
month. a different tool (0 usc: 10
gel around the spec trum. Stan
wilson A K0 B had been visit
ing the RTTY Loop w eb site.
and said. "I have noticed that it
b hard 10 locate stations using
Baudot on the HF ham hand s.
Do you know of any frequen
cies that would he good O l1 l'S to
monitor?"

RTTV LOOP

Marc I. Leavey, M.D. WA3AJA
P.O. Box 473
Stevenson MD 21153
(ajr @ari ,netj
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CAT-l 000 Colltro//er 1hHJrd $679.00. Wirtd and Ttrttd.
Writt or QUI for a broc~urt dt.cribl~ Iht CAT·J(X() CoIllrolltr illCludl"k Kh,malic.
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the LM3 17. Base d rive fo r this
g uy is provided by o ne section
of an LM324 op amp. This o ne
section of the o p amp is config
ured as a voltage comparator.

In the negative lead of the
battery, a 0.1 ohm five-watt re
sistor provides a l ()().mV drop
for each amp ofcurrent Flowing
into the battery. The resulting
vo ltage generated by the resis
tor is fed into the o p amp. A
7808 regulator provides a refe r
e nce voltage source. Three re
sisto rs form a simple vo ltage
di vide r, with the trimme r resis
tor se tting the actual o utput o f
the d ivider. This is the reference
voltage used to co m pa re the
vo ltage drop generated by the
c urren t se ns ing resistor. Re 
member, for each amp Flowing
through the 0.1 ohm resistor it
will d rop 100 mY. Our vo ltage
d ivider may be set from I volt
( 10 amps) to lOOmV( I amp) and

just about any place in between.

Continued

AUenJion Repeater Owners!
1M CAT.I(XX) is pad.ttl ",i/~ ft<JI~rtJ 1IQ"",,11y rtstrvtd for cOll1ro1ltrs <:osfi1l8 a
/Mu..all4 dollan or "",rt ,

Features Include:
- TT Voice Syltlht.i:er
• D TMF RtgtntrtJlor
• Forry Voict Mt ssagu
• DTMF Kry--Pad Tu t
• Digi/o! Voict Clod:
- DTMF A...uo MlIl i~g

• Grrvtdfttllltr Qod:
• Fidl FtttlIU't Al/lopolCh
• Fony DTMF Pagi"g M~u

• 110<> CW Idtwlijit...
• SUty-Fow a-roi FIutcrioIu
• Dotlg HaJJ RBI-l lrtlt rfaa
• Fon, LiIIl. Pnu:I Fn 'il'," " i#,
• D DlF CmMttJIId Gt&._
• U1tl SnWJ T_8
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• Fon, Macro StrmgJ
• Phottt IYwrIber Rtod &xi
• £Ight Mt>n<H'Y ,Sa....,
• Orllt r ID SIlpprtssion

capaci ty o f six amps. Thi s gives
mc ple nty o f room lO ex pand
and allows the transformer to
operate cooler. A bridge recti
fier and a capacitor form the
basis of a simple power supply.
Since this is a charger and not a
supply, the input fil ter cap value
is rather low.

An LM31 7 three terminal ad 

justable regulator is used as the
primary voltage source. With a
5 k trimmer resi sto r in the ad
j ust lead , the LM3 17's o utput
voltage has a range of between
10 and 20 volts . The output o f
t he L M3l7 dri ve s a n NP N
driver, a 2N3055, which in tum
provides base drive for another
2N3055 .The LM3 17's adj trim
mer se ts the o utput o f the last
2 N3 055 fo r ro ugh ly 15- 17
vo lts.This section of the charger
makes up the bulk of the current
source.

An NPN transistor, a 2N440J ,
is connected to the adj line o f

Computer Alltomalwn Tuhnology /nc .
MJI N. w. JJSl Aw ""," . s"i/t Ul, Fori '--dtrrklit . Florida JJ309

PIrl",,,-" (954) m ·617J - Fa.>:: ($61) 4118-ZlJ94
Iltlt mt/: /urI':1/tI.'ww.CQUlW/o.CO<ff

CAT-WOO Repeater Controller I

The circuit

ca n handle. usually e xceeding
the maximum c urrent a llowed
by the battery. In extreme cases,

it 's possible for the battery to
actually ex plode during an un
controlled high current charge.
No w I do n't know about you,
bu t something like that would

comple te ly ruin my day!
Sealed lead-acid batteries are

a uniq ue breed. Whil e they op

erate j ust like their flooded-cel l
brothe rs. they req uire a mo re
controlled c harge scheme. They
are scaled. yet the batteries must
vent to release pressure during
heavy c harging-but you don' t
want to ve nt the batteries too
muc h. as that dries out the gelled
e lectro lyte. (The venting docs
not cause the d rying e ffect: it's
the overcurrent d uring rec harg

ing that d isplaces the water in

the gel, ca us ing the vents to

pop.)
Sealed batt eries are used as

standby powe r sources, suc h as
e mergcnc y ligh ting ; o r cyc le

use, with a d ischarge/recharge
c ycle every o the r day. In my
case, my batterie s are cycled

every few days . The c ha rge r
m ust be able to recharge the ba t
tery in the q uic kest amount of
time, but without damage. The

c harger must also prevent dam
age to the bat tery once the bat
tery has been recharged. Putting
back the 90 percent c harge is
easy- it' s that remain ing 10
percent that's tricky.

Low Power Operation

I' ve been working on this cir

c uit for the pa st several months.
Nothing is carved in stone, so

you arc encouraged to change o r

expa nd o n my design.
He re 's how it wo rks . I used

a transfo rme r wi th a c urren t

An experimental high
current sealed battery
charger

QRP

Operating QRP while por
tab le is a re ward ing pa stime for
me . Even i f it ' s nothing mo re

than sett ing up the rig on the
back deck. It's a lot of fun. Of
co urse, operating portable means
battery power. Yes, I've talked
about this before-but many a
QRP operator runs his entire sta
tion from ba ttery po wer. Unle ss
you're really. rcally into low
power. a small battery just will
not keep up wi th an ac tive op
eraror, A bit more bang is needed

to keep your station up and
running for the long haul.

Since I've yet to get the so lar
arrays and battery bank reas
sembled. a ll operating has been
with midsizcd sealed lead-acid
batteries. My largest unit has a
capacity of 32 amplhrs. Look
ing into the future , the sola r ar

ray will he abo ut 2.5 kWp and
will ha ve an operating vo ltage
of 48 vo lts DC . All stored en
ergy will be co nven ed to 11 0/
220 vo lts AC for use by the
home. In thc shac k, this no w
co nvened powe r wo uld agai n
ha ve to be downco nve n ed to 12
volts DC . Yes . I could use a
h igh-current DC-to -DC con
ven er. In the back of my m ind.
I worry about RA being gene r
ated by the converter. So. the use
of large-capacity sca led lead
acid batteries in my shack may
prove to be the no rm .

Mike Bryce WBaVGE
SunUght Energy Systems
955 Manchester Avenue SW
North Lawrence OH 44666
[prosolarOsssnet.com]

While it's mure than possible
to completely rec harge a battery

with just a trickle o f curre nt. the
length of time req uired is a dis
advantage . Using a high-current
sup ply is anothe r problem. A
completely d ischarged battery
will d raw as much current as it
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Fig, I . Schematic for \\lBR\'GE 's charger.

lf we sct the trimmer to provide 02. I added a 22 ~F ca pacitor
250 mV 10 the comparator. we and a 5.6 k resistor in Q3's base
have set the current limit at 2.5 lead . When the or amp switches
amps. stales, the cup is quickly charged.

As long as the current now- When the op amp swi tches had"
ing is less than 2.5 amps into the 10 a lo w state. Q3 is held o n
batte ry the outpurorthc op amp for a h it lo nge r. un ti l th e
is low. On the other hand, if the charge on the cap is drained
current now exceeds 2.5 amps, down . This keeps the L~13 1 7

the o ut put goes hi gh . Thi s o ff a bit longer. allowing Q2 10

causes Q3 to conduct. pulling cool during current limiti ng.
the adj line low. With the adj line I chose the 2.5 A current limit
low. the output from the LM31 7 because that's the maxi mu m
goe.; to zero volts. With the O UI-

current my Power-Sorrier» bat
put now zero, the current also

tel)' recommends. The supply isdrops to zero. This ofcourse will
capa ble of over four amps ofcause the ou tput of the op amp
current. hU I most batteries Ull to go low'. shuttin g down Q3

and allow ing the output of the dcr 100 anuvhrs require ITIIKh
LM317 10 OIK'e agai n go 10 15 less. Always follow the guide-
volts. C urrent over 2.5 amps is lines provide d by the ba ucry
then allowed 10 n ow for a split manufacturer.

second and the whole process While the abo ve description
repeats at lightning rare. With provides for current limiting. I
the values shown (and the cur- needed to add a section to pm-
rent limit trimmer set for 250 vide a constant voltage setting.
mv). the current will limit at 2.5 Using another sec tion of the op
amps due to the rapid switching amp again config ured as a volt -
o f the L~13 1 7 voltage source. age comparator does Ihis. Thi s

To slow down the pulses. and lime, we compare the baucry's
thu s reduce the duty cyc le on terminal voltage to a reference
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voltage supp lied by the 780H

regulator. A simple res istive
d iv ide r docs all the mag !c .
Two resistors also divide hal
tcrv termina l vonaee A 20 k• • •

trimm er allows for fine tuning
the di vider.

With the op amp section con
fi gured as shown. we can gen
erate a PW:\f output. Thi s PW~I
is routed to an :o.;p:-; transistor.
As long as the batte ry voltage is
below the set point of our refer
ence voltage. the output of the
comparator will be high . when
the transistor conducts, it pulls
the ga te of the "P" channel
power MOSFET 10 grou nd, al
lowing current to flow into the
batte ry via a blocki ng diode. I
added this diode to prevent re
verse current 110w in the event
you power do wn the charge r
while a battery is still connected.
When the battery terminal volt
age increases to the shutoff \011

age. the comparator switches
states. Thi s turns off the 1'\P:\
transi stor and thu s the "P"
power :v10SFET. All charging

c urrent stops. Of cou rse. the
batt ery termina l voltage drops
ins tantly whe n the charging
current stops flowing . When
the terminal voltage drops. that
causes the FE"!" to once again
turn o n and the cy cl e starts
once more. In effect. the power
~10SFET rapid ly switc hes on
and off at a d uty cycle se t by the
ba ttery. What you end up with
is a poor man 's pulse width
modu lation.

I built the pr ototype on perf
board. I recommend that you do
the same if you plan to duplicate
this circuit. As I refi ne the cir
c uit. perhaps a printed circuit
hoard wi ll he desi gned. hut for
right now, pcrtboard is your best
Ol:l.

The po wer ~10SFET must
he on a heat slnk. 11 will get
hot . "P" channel ~fOSFETs do
not have as low RDS on as "1'\"
channel ~10SFETs . However.
that is changing. In fact. you can
get some "P"channel ~IOSFETs

with RDS on matching those of

Conunued on paqe 77



Number 77 on your Feedback card

Radio Direction Finding

HOMING IN

Two controllers in one

t he de sig n of log ic circui ts.
Cr.-lOS technolog y mini mi zes
c urrent drain, while EEPROl\l
o r fla sh memories retain data
through power-off periods and
permit sim ple reprogramming
in the fie ld , Peripheral Int erface
Contro llers (PICs) by Microchip
Tec hno logy Incorpo rated are
amo ng the mos t popular micro
controllers for amateur rad io
home constructio n projects.

Wh en I vis ited Montreallast
October. I was shown a nifty
little PIC controller for mobile
T-hunts . I e nco uraged its devel 
o pers (Jacq ues Brodeur VE2JX
and Francois Tremblay VE2E\1M )
to make a special ve rs io n for
IARU radio-ort cntccrmg stan
dards . They soon did j ust that.
By e limi nating the DTM F con
troll ing/programm ing feature, it
became a simple one-IC project.
Raw part s cost for five co ntrol
lers is about $ 15 each, not in
cluding shipping. circ uit hoard.
an d prog ramming of the Pl.C.

River Fall s MN 5670 1; (800 )
344-453 9] carries all co mpo
ne nt s. inc lud ing th e unpro 
gramm ed PIC i c ,

VE2J X an d V E2EMM are
making the PIC program for this
proj ect availahlc to all ham s fo r
A RDF and other noncom rncr
cia l purposes. They don 't want
to go into the c irc u it board or
pa rts bu siness rig ht now, so I
am arra ng ing for c irc uit hoard s
to he sold hy FAR C ircui ts
[18N640 Field Court. Dundee
IL 60118: (847) 836-9 148] . As
of Ihis writing , the FAR hoards
are not ye t fully checked out and
ready 10 go . There may he addi
tio na l so urces o f boards in
Canada and Australi a hy th e
time you read this.

My o riginal plan was to in
elude all the circ uit hoard and
programmed PIC sources in this
artic le . Howe ver. the de velop
ment of this projec t was slowed
grea tly by the monstrou s ice
storm that struck Mont real in
early January. "Four inches of
ice fo rm ed o n e ve ry th ing,"

The Mon treal Fox Co ntroller Jacq ues wrote when his Internet
uses a 16F84 reprogramrnablc access resumed. " Ju st imagine
PICwithnonvolatilellashmemory. the we ight ! T he dow ntow n
An inexpensive 4.194304 MHz Montreal area was closed for
rmcroproccssor crystal txl r pro- re mov ing the ic e on th e tal l
vides tim ing acc uracy and sy n- buildings-c-it was falli ng o n the
chrontzation through long hunts, people . Hundreds of pylons for
with about one secon d variation the transport power lines a rc
in six hours . The MeW output down. tens of thousands of poles
is a keyed tone to drive the mike are broken. and the di stribution
input of a two-mete r FYI rig . netwo rk is so damaged that they
The CW output is an open-col- say it cannot be repaired . It will
lector pulldown for on-off keying ha ve to he rebuilt \0 new com-
of an Al tran smitter per IARU ple tcl y. Peo ple co uld no t usc
rules on Su-mctcr foxhunt s. their cars. because the stree ts

MO x mes sages are sent in were litte red with poles, trees.
slow code, but station ID is sent and electric lines. All business.
at about 20 WPM, to avo id hunt- industry and fa rmi ng in the area
c rs confusing the cal lsig n wi th s to p pe d. Co ws were dy in g.
the fox number. You can pu t out many farmers co uld not m ilk

your foxes in advance and ha ve them."
them co me o n auto matically at As I wr ite thi s tw o wee ks
hunt time . Delayed startup is later. 25 0. 000 homes are st ill
programmed with DIP sw itche s witho ut power in the Mon treal
in 30-mi nute increments from area. Not surprising ly, Francois
zero to three -and-a-ha lf hours . and Jacq ues ha ve been busy

Fig. I is the complete sche - with eme rge ncy com mu nic a-
marie of the Mo ntreal Fox Con- tion s a nd th e ir ham proj ec ts
tro ller. Most of the pa rts shoul d have been o n hold. So check the
be locally available . Digi-K cy "Homing In" Web site. where
Corporation [70 1 Brooks Av- yo u will find an up-to-date list
enue South, PO. Box 677. Thief of sources for circ uit boards and
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yo u desire. If the shunt res istor
were to he placed in the posi 
ti ve si de , a se para te s upp ly
wo uld be necessary to run the
op amp.

I may change the way the c ur
rent limiting operates . By con
trolling the FET via the curre nt
limit i ng op amp , we co uld
e liminate the PW M from the
LM3 17. I' ve no t loo ked <It the
spec sheets for the LM31 7, so
really can' t say fo r sure if run
ning the adj lin e o n and off will
damage the L J\.13 17.

As I mentioned in the first pan
of the column, this project is just
a starting point. Refi nements will
be necessary to suit your needs.
as well as mine, I'll kee p you
posted on any change s that I've
worked into the charger. fa

MOE for fox # 1) thro ugh outthe
tran smis si o n a nd the s ta tio n
caltsig n at the e nd . De layed
start ing and a utomatic shutoff
afte r the hum arc o ther desi rable
controlle r features.

In 1970 , I bui ll my first so lid
state CW callsign generator for
a UHF repeater. It was a big
improvement o ver a mechanical
code whee l. It di dn ' t seem like
a hig drawback that it had 20
d isc rete transistors and 80 d i
ode s a nd req uired almo s t a
square foot o f perforated board
to ho ld everything. If I hadn 't
spent severa l hours manipulat
ing logic maps of the dits and
dahs in my call sign. i t wo uld
have taken over 200 diodes .To
day, o ne IC and a handful o f
other parts will do all that. plu s
provide transmitter contro l and
timing to meet lARU ru les.

One-ch ip mi crocontrotl ers
using red uced-instruc tio n-se t
archit ect ure are revo lutionizing

Ha ve yo u s ta rted bu ildi ng
your foxboxes yet? Last month 's
"Homing In" showed you how
obsolete busi nes s-band trans
ceivers. discarded medical bat
tc rie s , a nd military s urp lus
ammunition boxes can sla sh the
cost of making transmitters for
international-style radio-oricntccr
ing (also called foxta iling and
ARDF). Now you can save so me
serious cash on the control cir
cuits. thanks to IwO gene rous
hams in Montreal.

A co ntro lle r boa rd is the
brains of a fox transmitter. For
rad io direction findi ng (RDF)
contests under Intern at ional
Amateur Rad io Union (lARU)
rules, it makes the fox transmit
for exactly o ne minute at its cor
rect point in the sequence of five
transmit te rs. It ge nerates the
appropriate CW message (c.g ..

I rea lly don ' t li ke to place a
c urre nt shunt ill the negati ve
lead . It is chea p and dirty, but
requires the nega tive side of the
charge r to float. The battery
negati ve may be gro unded if

Build the Montreal
Fox Controller

Joe Moell P.E. K00V
P. O . Box 2508
Fullerton CA 92837
(Homingin e aor.comj
[http://members.ao l.coml
hominginJ]

QRP
continued from page 76

the "N" chan nel, hu t the y arc
expensive and hard to obtain .

A heat sink will also be re
quired o n the 2N3055 pass tran 
sistor. If you int end to use an
encapsula ted bridge rect incr, it
ton will need a heat sink. Other
than that, there arc no restric
tions on cons truction, Use of an
IC soc ket would be a good idea
for the LM324.

Changes in the wind
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prcp rogrammcd PICs for this code and programming PICs
project. Atthis site you will also yoursel f. Microchip [2355 West
fi nd the source code and hex C handler Boulevard. Chandler
files for the fi rmware. which you AZ X522:4; (60 2) 786-72(0 ) has
can use In program your own a full line of developmen t too b
PICs. The source code file in- and software for programming
et udes the ruble of va lues for PICs and debugging micro code
C\\' chaructcrv that you \\ ill usc including SPASM. a freeware
to change the catlstgn in the DOS assembler program. Scv-
fi eld, eral other companies also make

If y(IU do not have w eb ac- such too ls. Plans for building
cess. send E-mail to mo.' and I your own PIC programmer from
will send you tho.' Il k s via return scratc h can be fou nd on the
E-mai l. If you arc not E-mail or Internet.
web-equipped. send 01 0.' a fi ve - For programming my PICs, I
inch by se ven -inc h se lf- ad - chose tho.' PIC·I + from IfTech-
dressed stam ped envelope with nologfcs [370-1 Cheviot Avenue,
three ounces of postage and I Suite 3, Cincinnati OH 45 211 ;
will send you hard copies, If (5 I3 l 661 -7523l). Ilisavaiiaok
yo u gI.' l the program via postul ill kit form for $39. incl udi ng
mail. yo u will ha ve to en ter it power supply, DB-25 data cable,
by ha nd fro m the ha rd co py. a and DOS software . The o ld 286
rather tedio us task. com puter next to my workbench

You may discover. as I did. runs it j ust fi ne . I recommend
thai it's useful to have the capa- spending $9 more to get the 18
bility of assembling PIC micro pin zcro-m scrnon-torce PIC
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socket. The PIC· I+ can program
the Pica 's program memory, set
configuration fuses, verify pro
grams, and read PIC memory to
a fi le. Its software also performs
data memory programming. read
ing of data memory, and bulk
erasingofEEPRO~t~Nscd PICs.
Links to Microchip, IT and the
freeware PIC programnll:r are at
the "Horning In" Wch site.

Perforated board construction
is fine for this project. a" Photo
A shows. High frequencies arc
present only near X J. C I. and
C2, Keep the leads. of these corn

poncms short and place them
close to the PIC. Put C3 ncar U I
with short leads to provide good
high frequency bypassing, He

sure to usc a socke t on V I to
facilitate any firmware changes
or upgrades .

S I i .\ a nin e-section DIP
switch. VE2JX suggests mark

ing it backwards on the hoard.

with S 1-9 Oil the len .Thi s places
the lcust sigruficnm hits o f each
function on the right. the normal
convention. All open switch sec
tion represents a log ic I ; a
closed switch is a log ic zero. I
discovered the hanl way. a s did
Jacqu es. that surplus roc ker
style DIP switdlCs can have high
enough contcci redstance to make
callsign and function pr ogram
ming unreliable. Look for high
quality slide- type DIP switches
with gold-plated contacts.

Keying transis tors Q I and Q2
arc pulldowns for transmiuer
keying circuits requiring ground
ing of a positive voltage. as typi
cal VHF/U IIF mobile rigs do.
With JP2 in place. the t\1CWl2m
output provides hoth keying and
audio to most hundic-talkics. lf
your radio requires keying cur
rent greate r than -10 milliam 
peres like some o lde r mobile
sets. you may need Itl change the



Photo A . Prototype of the Montreal Fox Controller 0 " perfora ted
circuit board , To facilitate program changes, be sure 10 provide a
socket fur the PIc.

Setting Cycle Message Delay

x.x,x 8 1-9,8 ,7 8 1-6,5.4 8 1-3,2,1

0,0,0 Continuous MO None

0 ,0,1 Continuous MOE 0:30

0 ,1,0 2 minutes MOl 1:00

0,1,1 3 minutes M08 1:30

1,0,0 4 minutes MOH 2:00

1,0,1 5 minutes MOS 2:30

1,1,0 6 minutes MON 3:00

1,1,1 7 minutes MOD 3:30

Table 1. DIP switch settings for transmit cycle.fox message , and
start delay.
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value of R4 and/or provide a
beefier transistor at Q2. The
same is true of R3 and Q I on
the CW/sOm OUipUI. The RA I

and RA2 outputs of the 16F84
will source up to 20 rnA.

Francoi s and Jacq ues added
several components for "insur
ance" purposes. C7. Cx. and C9
preve nt problem s from sp ikes
and noise, so they may not he
mandatory i n you r application.
0 2 and D3 protect Q I and Q2
from the inducti ve kid ofrclays

and are needed only if you r
Iran...miuer has them . If you will
use your conuollers only on two
meters with Me W audio. yo u
can delete R-l.. Cx. Q2 and 0 3.
Converse ly. if yo ur unit is only
for an HO-mctcr CW fox. leave
OUI RI. R2, R4, R9, C4. C5. C6.
C8. Q2. D3, VR I. and 11'2.

uz, D4, and C I0 arc optional.

Maximum current drain of the
PIC circuit is only eight milli
amperes, half o f which is ind ica
lor LED!. Three AAA a lka line
batteries will power it for o ver
150 hours. U2 and as..ociated
compo nents allow you to elimi
nate the batteries and power the
board from the same +8 to + 14
V source that po \\"ers your fox
tra nsm itte r. Reme mbe r t hat

a ny powe r inte rrup tio n resets
a ll the PIC timers, so don't di s
con nec t power after you syn 
chronize th e fo xes fo r a hun t.
Using batte ries in addition to the
reg u lator provides backu p to
carry the timer thro ugh any ex
terna l power interruptions .
Schottky d iode s D 1 and D4
(I N581 7) prevent the batteries
and regulator from damagi ng
o ne ano ther.

Ready to test?

Before installing the PIC in its
socket. check your workman 
ship. Make resistance measure 
ments 10 verify that one terminal
o f each push-button and DIP
switch section is connected to
circuit ground. Ctose all DI P
switches and j umper JI'I. The
e mit te r of each transistor and
pins 2, 5. 6, 7. 8, 9 , 10. I I, 12,
and 13 of V I sho uld sho w con
tinuity to g round . If yo u in
cluded regu lator U2. app ly + 12

volts 10 the inp ut and ve rify +5
volts at the output. with JPI re o
moved and po wer app lied from
fresh batt erie s or U2, veri fy that
about +4.8 vohs is present at U 1
pins 2. 3, 4 , and 14. but nOI other
pillS.

If everything c hecks out OK,
then remo ve po wer, ins tall JP I.
plug in U I, and try it oUI. SC'I
the DI I' switc hes for continuous
cycl ing , fox # 1. and zero de lay

per Ta hle I .Apply powe r, press
SYNC/ RESTA RT (53) . a nd
.... iew LED I 10 veri fy thai the
unit sends ~IOE nine limes in
slow CWothen identifies rapidly
as DE FOX BOX.

Bes ide !'. fl ashing th e CW
characte rs, the LED provides
othe r operational indication s.
Du ring the delayed -stan wai l
time, it fl ashes a lice per second .

If you SCi the DIP switches for
an Impro pe r combination. suc h
as fox #5 cycli ng onc e eve ry

three mi nutes. it fl ashes rapid ly
10 signal your error.

DI P switc hes 51+ 1 thro ugh
51 -9 determine the fox number
and mcs...age as sho wn in Ta b le
l. In accordance with IA RU

regulations. fox #1 se nds r...10E
continuo usl y a t about 8 words
per min ute. Fox #2 send!'. ~1OI.
fox #3 send s f\.105. and so tonb.
Even if yo u don't know CW, yo u
can deter mine whic h fox you' re

heari ng by counting the dits af
te r J,,1O (which is "dah-da h. dah
dah-dah").

The IARU does not pre sc ribe
the message for fox numbers
greater than five . In the VE:!JX
design. fox. #6 sends MON (end
ing in "dah-dit"] and fox #7
sends :'>IOD fending in "dah-di
d ie '). For foxtai ling e ven ts in a
very la rge park where co ntes 
tants can get lost, (here is usually

a fo x 0 11 a sepa rate frequency
sending MO continuously at the
finish line. which is u...uany at
the sarn e place a'i the stan. Such
a mode is provided in thi s unit .

Pressing the 5YKClRESTART
pu sb-bunon (53) with JPI in
place causes the rmcroconuollcr
to read the octa l code se ttin gs o f
S 1 and commence operat ion in
accordance with the se settings .
Press 53 when you po wer up,

whe n yo u change modes . and
whe n you begin a del ayed start
cycle . To operate a SCi of IARU
sty le fo xes in sequence. se t the
DI P swnche.. in each one to its
un ique fox number. The setti ng
for number o f foxes and start
de lay must be the sa me for each
fox. xow pre s.. 5 3 o n e ach uni t
simultaneously.

You don't ha ve e no ug h fin 
gers'! OK. co nnec t the 5 Y:-';C
term inal on each uni t toge ther
and sho rt thi s connectio n to cir
cu it ret urn (g round ) m o men 

tarily to perform the restart. or
co urse, the circui t return s of
eac h board m ust al so be con
ncc rcd together to do this. I f you

will he sy nchron iz ing several
foxboxcs reg ularly. make up a
wire harness just fo r this o pera
tion .

Station identification remains
in data memory when power is
remo ved . Chan g ing: it from
fOX BOX 10 your o wn ca llsign
is a simple procedure. Monitor
the CW ton e o utput at RAO
(U 1-1 7 ) wi th headphones or a
speake r amplifie r. (Co mputer
s pe a ke rs work we ll for this .)
A lternately, yOll c an watc h the
CW flashing o f the LED. With
powe r 011. remove jumper 11'1
a nd pre !'.s SY:-,; C/RE5TART.

Continued on page 85



Millen-Dollar
continued from page 49

utilized. If it rema ins ex posed, it is a
potential shock hazard.

Fortuitously. I had a short length of
b lunt-e nded shrink tubing in the shac k.

I dressed it for length. snipped off (like
a cigar) a small opening in the end, and
slipped it into place. This allowed the
rear lug to push through for subsequent
soldering (see Photo C). I exposed the
shrink tuhing to a little stovctop heat to
complete this task.

In very high voltage app licat ions,
you may wan t to furthe r insulate the
completed disconnect module from
ground with a piece of Plex ig las. Pre

pare a sma ll righ t angle bracket (Photo
D) and mount the disconnect to the in
sulating m aterial throug h a one-half

inch drilled hole. If yo u require a
through-chassis mount assembly, cut

an ope ning in the deck appro ximate ly
one and three-quarte rs inches square.

Drill a half-i nch ho le in the center of a
piece of insul ating material measuring
abo ut two and o ne-quarte r inches

square to accept the fused di sconnect.
Ce nte r the mod ified fuseholder in

the chassis opening and d rill thro ug h

Photo F. The completed RF deck resting
comfortably {/[JrII 'e a circa -1964 pOlrer
supplv. All voltages originate from the

lower unit and IIII/sf be cabled to the RF
deck via quick dis connect assemblies,
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the chassis and in su lating material to
accept some nut/bolt mounting hard 
ware . T he added di stance to chassis

gro und afforded by the insulating mate
rial will insure agains t any possibility of
arci ng to chassis ground (P hoto E).

The rest 's a snap!

So lder the far end o f th e HV wire to
the DC ou tput source with in the powe r

supply. If your installation requires the
w ire to pass through the chassis, use a
grom meted hole to p ro tect from chaf
ing and to avoid the possibi lity of short
circ uiti ng. On the RF deck, wire up a
length of HV wire from the solde r tab
at the rear of the fuseho lder to the base
of the H V plate choke.

Rou te the wire to avo id any possibil
ity o f short circui ting, and (plastic)

clamp it along its le ngth to avoid
mo vement. Usc any rem aini ng epoxy
(or silico ne sea l if you prefer) to build
up an insulating shie ld o ver the rear
lab to el im inate the possibili ty of an

acc identa l j olt fro m the exposed HV
potential .

It may be a good idea to add a bit o f
additio nal insurance against any acci
dents shou ld the hi gh voltage wire
somehow p ull out bec ause of some in
adve rtent lug o n th at line. Secure th e

HV lead with a plastic stra in insulator
cl am p attac hed to the c hassis a nd po
sitioned as close as p ra c tica l to the
inp ut o f the fused di sc onnect. It's

clear sai ling from there on in. G ive it
a try, It 's a safe, economical, fool proof.
and convenient disconnect method for a
vita lly important aspect of an amplifier
cons truct ion p roject. fa

NEYER SRV DIE
conunued frora page 5

Big co rporations tend to play it safe .
They wait for entrepreneurial companies
to develop new tec hnologies and the n
they buy or steal them. More the latter.
But their interest is in getting thei r in
vestment hack as qui ckl y as they can. so
they tend to go with well proven tech
nologies and charge top gouge pr ice for
thei r product. They 've fou nd they can
ma ke up with advertising what they lack
in tec hnology. For three, the more they
have to pay for a channel, the more
they' re go ing to charge us to use it, so

the bo ttom line is simple: all these billions
are go ing to eventually come from our
pockets in higher costs for the products
and services we buy.

Gee, what a surprise!
The o ld FCC approac h of holding

hearings to determine {he best use of fre
quency allocations had its drawbac ks
too. BUI then one wo uld be hard put to
point to any government burea u that is
not screwing things up more than they
arc benefiting us .

Hamfest Scams

Well , they' re scams for the ham indus
try, not the attendees . This is what went
through my min d as I looked over the
usual stack of requests for prizes and ads
in hamfest programs. Sigh . Look, guys,
I' ve been exhibi ting at hamfests and
ham conventions for 43 years, so there
are a lot of things that I' ve learned 
mostly the hard, expensive way.

Prizes. for instance. As an attendee my
chances of winn ing anything substan
tial in a prize is squat. Maybe a gift-cer
tificate discount for something I' m not
interested in. As a manufacturer. what do
I get out of being a good guy? With some
luck, I'll get a "Good Guy" certificate. Pe
riod . Yeah, my company will be listed in
the hamfcsr program as a donor. Big deal.

If they wa nt prizes to raffle off or give
away I'll he glad to se ll ' em to the
hamfcst prize chairman at my lowest
discount price.

If I donate something that the attendee
wants, then I've lost a good potential
sale . If he doesn' t want it, I' ve wasted my
money,

Now, about that big listing in the pro
gram. That' s about as valuable as run
ning an ad in the prog ram. I tried that for
several years , I ran ads for 73 in lots of
hamfest program s and never got one
single subscript ion as a res ult. Not one! I
tried al l kinds of ads. I tried special
prices. I tried chatty ads. Not hing pu lled .
Fi nally the ligh t da wned . Nobody ever
looks at a hamfcst prog ram. They p ick
' ern up because they ' re free and take
' em home, where they go up o n the
she lf. A few years la ter th ey go out
with the tras h. Or they end up in the attic
in a box. if the ham is a compulsive
collector. Li ke me.

I used to donate gi ft subscriptions to
the Dayton ham vention" . The organizers
were kind enough to provide a sign for
my booth saying I was a prize donor.
The result of tha t was about 2,000 hams
passing my booth say ing they we re go
ing to wait and see if they wo n the su b
seription. I'll bet I lost a thousand dol
lars in subscri ptio ns as a res ult o f giving
a few freebies away.

In retrospect , might have tried to
work this to my ad van tage by making
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Your mind , as I've mentioned, is like a
muscle - yo u ei ther use it or lose it. Un
fortunate ly, from what I' ve been heari ng
lately on 20 m, an awful lot of hams seem
10 have lost what lillie of their minds
they maybe o nce had.

So I keep nudging you to check out
some of the more interesting books I' ve
fo und, an d to take advantages of the
learni ng that amateur rad io makes pos
siblc. and fun. I' m afraid my words fall
on hlind eyes. 'There goes that damned
Neve r Say Die again. trying to get me to
think."

Well. how abou t your kids? TIle average
dad, according to surveys, spends about 15
minutes a week with his chi ldren. If you

Ga rnes

As with cold fusion, where theory and
data are in disagreement. irs the theory
that should give way, nor the data.

So, what can you do? At the least , reg .
istc r an informed protest with your sena
tors and congressman. Second. talk about
this o n the air an d get others to protest
this expensive Clinton political media
manag ement program.

PERIPHEXTM
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Why am I reminded of the movie. Wag
the Dog?

The scientific facts do more to support
Robert Fe lix's Not By Fire. But By Ice,
even if they do n't agree with the Clinton
pol itical agenda. A letter from Geologist
Jack Sauers points out that the data from
across the northern tier sta tes from
Washington to North Dakota shows that
temperatures since 1940 have fallen
lower than they were in 1890, when the
"Lillie Ice Age" was experienced. This
agrees wi th a similar drop in tempera
ture in every Scandinavian co un try, also
with ri sing precipitatio n. It agrees with
satellite and radiosonde temperature data.
It agrees with tree ring thickness from
the Arizona Tree Ring Lab. 11 ag rees
with the tree ring density data from the
western US and Europe, with the tern
pe rature high around 1940 . The US
Dept. of Agriculture Plant Hard iness
Zone map shows a southern deflection
of 10°F between 1960 and 1990 maps,
which strong ly affects plants . T he Wild
life Department is report ing that huge
numbers of moose have been coming down
fnxn Canada to Venn ofll. New Hampshire,
upstate New York. and even Connecticut.

the prize bigger - like a lifetime subscrip
tion - but valid only if the chap had
t..~ught a subscription before winning the
pn ze.

Hamfests , if they' re go ing to di strib
ute programs, have to sell ads 10 help
pay for the printing. A few posters around
the hamfest area showing the program
would do the job an d save an aw ful lot of
wasted money.

Why don' t hams read the programs?
Because there 's hardly ever anything of
even the s lightest interest in ' em. Bor
ing. There ' s no good reason to look at it.

Of course, if hamfest s co uld recruit
some really in teresting speakers and get
them to contribute a paper to be published
in the program. that might help . I don't
think I' ve ever been asked for anything
like that.

Interesting speakers'! How many ham
fest speakers do you remember who
were fun to listen to'! My only memory
was Jean Shepherd K20RS. who was
fahulous. I'll be t Barry Goldwater
K7UGA, King Hussein JY I, or Art Bell
WOOBB would draw a crowd . How about
movie producer Dave Bell W6AQ?

Global Warming Crapola

If you listen to the politician s, the
man-made CO

2
gases arc accelerating

the warming o f the Earth. If you listen to
the scient ists who arc experts in this
field they say this is a hunch o f haloney.
Yes, the Ea rth has been in a warming pe
riod that started 300 years ago, long be
fore Ford popularized the in ternal com
bustion engi ne.

Gore says that "C0
2

and temperature
have gone up and down in lockstep ."
The temperature record for the past
3,lXX) years sho ws that the atmosphere
during two-thirds of those years was
wanner than it is today, with five distinct
wann eras. Yet, d uring all of those warm
periods, COl was lower than today. Gore. ,
IS wrong .

So, based on political, not scientific,
rhetoric. Clinton is sig ning the treaty to
limit CO~ emissions. And what effect
will this have? The US Department o f
Energy has predicted that this will cause
a 20% drop in steel production and close
down all US primary aluminum plants .
These huge industries will have 10 move
to countries that arc not signatories to
the treaty, such as Mexico and China.
The g lobal emissions will be unchanged ,
we 'll have just forced seve ral billion
dollars ' .....orth o f indu stries to move out
o f the US - taking with them all the
j obs invo lved. And all o f this is happen
ing because the Democrats have
whipped up a lot o f fak e excitement over
the cnvironmem. aimed at getting Gore
elected president in a couple o f years.
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have any interest at all in better. As animal trainers have
your children growing up fou nd. you can teach animals
able to reason for themselves infin itely more through love
instead of meekly being pushed and understanding than you
around by peer pressure ta.k.a. can through rear and iruimida-
moo psychology) and the rue- tion. I sure wish someone had
diu. then start early play ing taught my father that. Pon u-
games with them. I rccom- ruucly my mother understood
mend you go more for think- it.
ing games rather than games Remember. if you fin d you
of chance. "have" to spank your child.

Chess. as I' ve mentioned in you have failed as a parent
the past. is a great game in and a teacher. You are pun-
that it is pure strategy and is ishing your ch ild for your
much li ke both life and husi- failure and building more and
ness in Illany ways . When I more of a wall between the two
was a kid I enjoyed Pcgguy of you. one that will last for
Cubic and Battleship. Pcggi ty life. The child will never again
has a hoard with a bunch of really trust you or believe in
holes and the aim is to he the you.
firs t to get five pegs in a row. As with childre n. if you arc
That takes strategy. Planning. having any problems with ani-
Cubic is li ke three dimensional mals or any other livi ng things.
tic-rae-toe. where you have to the problem lies with you. not
he the first to get four markers them. Irs your attitude that
in a row in any direction. has poisoned the relationship.

There arc a lot of good card One of the best books I' ve
games . One of the tougher read about all this is Kinsh ip
card games is Russian Bank. ofAIf Life hy J. Allen Boone
You cun consult Hoy le on how [$9 from Dowsers; call (800)
to play that. hut it requires real 71 1-9497]. Boone explains how
concen tration . he learned to communicate

Monopolyv ts okay. but it's with all living things from a
too much a game of chance. dog. His story of hi s udven-
Ditto most other hoard games. rurc with a fl y is most enter-
Anagrams is great because it raining. Before reading this
really makes you think and I'd always had prohlems with
helps to build your vocabu- flies around the house in the
lary. Another word game is summer. In the spring I' d get
Boggle", which was invented out the Fl y swatters and put
by a good friend of mine. If a ile in every room. Then
you play it so you have to would come daily swatting
make words with fou r or sessions. particularly in the
more letters. it's a real chal- ki tchen.
lcngc. Boggle is played with After reading the book I
16 dice. each with letters on did what Boone said and had
it. You shake 'em up and they a man-to-Fly conversation
fall into a fo ur by four grid. wit h the first fl y that ap-
Then. with the clock running. peared in the kitchen. Then.
you sec how many words you instead of swatting it. I
can make using letters that opened the screen and let it
arc in contact with each other out. A co uple more showell
in any direction. It"ll get you up a few days later and I had
rhinkfnu and vour kids too. a similar discussion with, -

I' m almost addicted to cross- them. and let them out too.
word puzzles. I love 'em! They It' s been two or three years
are a great challenge. And any now and the fly swatters are
newspaper cryptogram that I all out in the burn some-
happen across I just have to do. where. I' vc never had another

The more you can teach Ily come into the house -
your children to think when which I sort of regret. be-
they are young. the more cause I'd like to make friends
their brains will grnw during wi th ally.
this important deve lopment And while you're at it. if
period. This is a great gift of you haven' t bought The Se
love you can give them. It Cl'C/ Life of Plants yet. add
may. too. also help you un- another $16 for that one. This
dersrand the lillie. monsters will help you to communicate
82 73 Amateur Radio Today. April 1998

with plants as wel l as animals
and insects. These arc both
also available from Radio
Bookstore: #5280 and #5300;
(800 ) 243 -1438 .

Once you get the hang of it.
get busy and teach your chil
dren how to do it. As Boone
explains in a later book. you
can use the same approach in
deali ng with people on a non
verbal level. You'll learn a
whole lot marc about them
this way than just listening to
what they' re saying.

Flight SUU

Yep. I' ve got more news
about that fl ight. But if
you ' ve been listening to the
Art Bell (W60BB) show ev
ery ni ght as I' ve recom
mended . you' d already know
all about thi s. Art had Bill
Donaldson on hi s show. a
chap who's taken the data
from the recovered fl ight re
corder and analyzed it very
carefully.

Bill explained that the last
few seconds of recorded
press ure readings co uld ollly
have been produced by an ex
tcmal explosion. It couldn' t
possibly have been a fuel tank.
as the NTSB has claimed. This
also helps explai n the testi
mony of scores of people who
claim to have seen the trail of a
missile heading for the plane
just before the explosion.

Is this offic ia l bungling. or
j ust one more government
cover-up?

And is there any connec
tion with the delay of the El
AI flight which was sched
ul ed to be in that lime slot'?
Could the TWA flig ht have
been mistaken for it?

More Dowsing

If. despite my editorials.
you haven't yet looked into
dowsing. you are. to say the
least. curiosity-challenged or
being held prisoner by pro
cras tination. If you think that
all this paranormal stuff is
crap. then you are either ig
noran t of. or able to ignore .
mountains of ev idence. Yes. I
know and agree that there are
also mountains of tompoopery
out there . But we have that
also in our blessed scientific
community, which is still, in

the main. holding on to the
Big Bang theory. despile con
clusive evidence that it isn' t
true (which they refuse to
look at). Including genius
Hawking.

There have been endless
scientific tests down through
the years whi ch have proved
that dowsing really docs work.
For instance there was a test
in 19 13 in Paris. The test was
to locate a series of qua rries
which had been dug under
Paris since Roman times . The
charts of these were unpub
lished and kept locked away.
The tunnels and quarries were
16- 20 meters underground.
Dowsers proceeded - to put
stakes in the ground show ing
precise ly the location of the
underground tunnels and gal
leries. including one gallery
that no one had kn own about,
but which was discovered as
a resu lt of the dowsing.

Arthur Young wrote. "Ex
perimental proof gathered to
support the existence of a
phenomenon docs not guar
antee that it will not be ig
nored or rejected. This is be
cause there is no theory to ac
co unt for it. and existing
theories apparently rule out
its reality:'

This certainly has been the
case with cold fusion. and no
amount of confi rming re
search reports have bee n able
to sway the editors of major
scicmiric journals.

BUI, when we admi t the re
ality of dowsing, that opens
the door 10 remote viewing
and a lot of other paranormal
realities - like how do ani
mals fi nd their masters rhou
sands of miles away. and how
do monarch butterflies know
where to go in the wi nter'?

Another book I'l l have to
add to my Guide is Psychic
Animals. by Dennis Burdens.
a truly fascinating book
which has been published by
Barnes & Noble. How do pets
know when something is go
ing to happen to their mas
ters'! How can they fi nd them
under incredible circumstances.
like the dog. accidentally left
behind by a ship's captain,
who went aboard many ships
for several days, finally found
another ship heading to the
same destination as his master.



So we have apple pic and
icc cream as our national
dish. The pic crust is soaked
with saturated hit (l ard or
shortening). The fi lli ng has
some very dead apples soaked
in a congealed sugar goo.
And the icc cream is made of
fat and sugar. Bon (llJfI(:tit.'

It' s sugar, white fl our, and
other refined and processed
foods which are making us
sick and killi ng us years
ahead of our time. They're
the reason that 90% of us
would never be able to pay
our health care bills without
the help of our employers
and the govern ment. What a
racket!

For breakfast we have cof
fee and Danish. neither of
which is providi ng any nour
ishment for our bodies. Then
we eat a stack of pancakes
with maple syrup. Nothing
healthy there, either.

Then. all day long we drink
Coke and Pepsi" , each with
about 10 teaspoons of sugar
in them. Or much worse. diet
Pepsi or Coke with aspartame
for sweetener.

The president of Coca
Cola" in 1993 made over $4
million. the president of Pepsi
made over SI I million. and
the president of Budweiser"
made $ 13 mi ll ion. all fo r
making products that you
can' t stop drinking and which
are takin g years off your li fe.
And not only here in the US. I
was read ing about a town of
6,000 in Mexico that aver
ages 4,000 cans of Coke a
day !

If you look at the ingredi
ents label on packaged foods
you' ll see that sugar is hi gh
on the list of many. if not
most. In 1994 we averaged
150 pounds of sugar per capita!
That's about 600 calories per
day per person! No wonder
we're a fat. constipated. sick
people .

Yes, I know - I' ve been
eating candy too. Well. we
have a Li ndt" >' factory here in
New Hampshire and there's a
Lindt store in nearby Keene
- and Lindt chocolate is the
best in the whole world.
Wow. is it good! So I know
how hard it is to give up

Coruinued on p age 8 5
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move to Puerto Ri co so he
could use the big dish at
Arecibo. I did that by setting
up my stati on on the highest
mountain in southern New
Hampshire and running a kilo
watt (AM) to a 336-element
beam on2 Ill.

Our second action was to
visit Dick Spenccley KV4AA,
down on St. Thomas. Dick
had been unhappy about Perry.
who was not a ham. as the old
editor. Jim and I had a great
visit. We rented scuba gear
from Leslie Caron's father,
who ran a dive shop. and
dove all around the island.
Jim and I had a great time,
eating locally-grown bananas.
cocon ut, soursops, and sugar
apples. But we noticed that
the local people didn' t seem
much interested in this food,
preferr ing to buy imported
canned food. Dick explained
that only poor people ate the
local food, so as soon as any
one made any money they
started huyi ng imported food.
And getting sick.

Societies whic h eat locally
grown fruits and vegetables
and haven 't yet been intro
duced to reli ned sugar and
white tlour don' t get cancer
or have heart attacks or
strokes. Out when they shift
to white rice and white fl our,
where the bran and germ has
been removed, they can starve
to death eati ng the stuff.

We are hit hundreds of
times a day with food propa
ganda from the Generals 
General Foods@and General
Mills@- convincing us to
eat their foods. So we duti
fully buy TV dinners, while
bread, white rice, boxed and
canned foods. and drink bil
lions of cans of soda and
beer. We buy potato chips.
corn chips. and pre-popped
popcorn. We buy sugar
coated cereal. We buy what
we acknowledge as junk food
from Mcl'onald's", Dunkin'
Donuts", Pi zza Hut", and the
good old Colonel.

The result is that 50'=-7(' of us
have heart attacks. This is a bo
nanza for the medical profes
sion. They're performi ng over
400.000 bypass operat ions a
year, knowing full well that
50% of the people will clog up
again wit hin five years.

The Generals

Way back in 1955. shortly
after I'd gotten Perry Pcrrell.
the old edito r of CQ. a better
job as editor of Popular Elec
tronics, CQ's publi sher talked
me into being the new editor.
I'd been doing the RTTY col
umn for CQ and also publish
ing a RTTY journal (Amateur
Radio Frontiers ) for several
years. so the job offe r wasn' t
completely out of the blue.

Part of the deal was the hir
ing of Jim Morrissett K20LK
as my assistant editor. I' d met
Jim in 1950, when we were
both at the Hubbard Dianeric
Research Foundation in New
Jersey. But that's another long
story.

My first action as the new
editor was to convince my
old friend Sam Harris W1FZJ
to sign on as the VHF edi tor.
Jim and I drove up to Roston
and stayed a weekend with
Sam. cementing the deal. Sam
had a psychological problem
- he fwd to have the biggest
signal in the world on any
band he was on. As W8 UKS
in Cleveland he had a bi
square beam on 75 m and was
running a Coll ins 32V As I
recall. it had about 50 watts
output on AM. I was running
a kW to a half-wave antenna
in Brooklyn. When I'd try to
break in on his contacts with
South Africa the ZS would
say he thought he could hear
a slight heterodyne on Sam's
signal. That was me. They'd
then let me into the contact.

I eventually forced Sam to

do with the Texas lnstru
mentst» TI -44/a computer and
how they managed to lose
$630 million on the project
instead of making billions,
which was easily within their
grasp. I was in the middle o f
that whole business too.

Then ther e's the story of how
American Mensa got started. I
was one of the five at the very
first meeting had in 1960
and was the first secretary of
the organization.

Somehow I' ve managed to
be at the right place at the
right ti me for a lot of interest
ing things. So let me know if
any of thi s ancient history is
of interest to you.

and stowed away on it to get
there - eventually fi nding
him. How do pets know about
earthquakes ahead of time?

Isn't it about time to start
investigating ",'hat 's going on
so we can understand it and
maybe even put it to some
good use?

So, have you procrasti
nated about getting the Lehto
book I' ve recommended? And
Bird's The Divining Hand?
Ross & Wright's The Divin 
iI/X Mind [$10.95 from Dows
ers, (800) 7 11-9497] is a 130
page guide to dowsing. Yes, you.
too, can learn this amazing and
unexplainable art.

History

Art Bell had Captain Crunch
on his show talking about the
old Blue Box days and that
reminded me of the time I
publi shed a bunch of tele
phone circuits in 73 (includ
ing the Blue Box) and got
sued by Ma Bell. That' s a
helluva story. It was also re
sponsible for Sherry and me
getting together. Let me know
if you'd like me to write about
il.

Art mentioned that Steve
Jobs and Steve Woz niak were
making Blue Boxes before
they started Applent . How
Apple computer got started
and my role in all that is an
other story, but I don' t know
if you 'd be interested in the
inside hi story of Apple - the
real history that I' ve never
seen covered in any of the
hooks or articles about Apple
(except perhaps in some of
my oId edi torials). I don't
want to spend Illy time and
your eyeballs on thi ngs of
li ttle interest to you.

I was also there when the
fi rst microcomputer was
launched. which is another
great story. The rise and fall
of the Altair 8800 computer
from !vHTS. Ditto the Sphere
micro frorn Salt Lake City
and the South West Tech mi
cro from San Antonio. Or
how the Radio Shack t" TRS
80 computer got started and
why it died is another fascinat
ing story.To me, anyway, and I
knew all the people involved
personally.

Another great story has to
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1,:OPP'=f that went or uo the cuth
0.1.:. A ll but the coin electrodes
lost arountc tteorcucctamount

hut w hallhey lost remained ei ther

in tho: co tto n pads or a \ a CIlI"" of
insoluble salt on the- anode . The
10';'" of weight from the co in an
odes was well under thcorcttcal.
These tcstsdid nor mdtcnc ..vtcthcr
an y ion s would ac tually pass
l!lmugh tOC skill. hUI the C\'il I<:I1l.'C
looks slight. Even thl: tiny amount

o f copper that wen t throu gh tOC
pad represents an amount cq uiva
lent to several year- of u-.agc '"irh
till- flve mlcroarnps of unbalanced

current.
BUll had an CH' 1l ... lrnplcr cir

cuit in mind. o ne using a -UJ.,n
C:"fOS mutuvibrutor 111 .11 has
cxun plcrncnrcd outputs, which

automatically prov ide an ex
act ly balanced output. e ve n
though it prob ably j'll ' [ needed .
The ci rcuit here showv bo....' this
IC i ~ used. The total current wi ll
be under three milliamp.... way

below my estimate of 17 mA for
Mi ller ... latest circuit. Timing is
dime wi th a single resistor and
capacitor. providing 6 .9 H I: with
the values shewn. The base re
si...tors arc not critical: I have had
success wi th values from 10 k to
20 k. The 33 k resistors on the
mmsistor collectors ruay he low,
l.'n..'d if you want mofC curre nt,

such as 22 k in Miller' s latest
circuit. Miller said his original
circuit had spikes on the output
transitions that burned some
people. but neither of mine show
any spikes. If you worry about
this you can put a small capaci
tor across the output leads. The
0 .1 pF shown gives well
rounded rrunsnions.Ifyou build
this you can use your own cir
cult huiIding judgmen tor follow

Miller's guidelines for his cir
cuiI. I like printed circuit boards.
and thi ... one is easy to make. I
used a 2- x 3-inch scrap of PCB
to givc lots of room. I usc a fine
anist"s bru...h to draw the pattern.
using tinted shellac (methylene
blue in regular shellac. for ex 
ample). Be generous with the
shellac . After it is well dried I
etch it in ferri c chloride solution,
d ean it wi th alcohol and burn ish
with Come t rv cleanser. Then
drill and wire it. Otherwise you
can use prototype boards from
Radio Shackt«.

AntonioAnzevt no WB2KUE.
Your December 1997 "Never
Say Die' column was as great
as ever. I especially liked your
short article on D r. Takaha...hi's
magnet powered motor scooter.
If s unfortunate that your article
was so short in its descrtptlon

of Dr.Tukaha...hi 's motor's pdn
cip;11 operating theory, othe r

than "it works," An article on this
would be of extreme interest to
the technica l readers of your
magazine. Ho..... about a fol low
up article on this magnetic mo
tor. including some sources,
where one can write to. for fur
ther specific information and de
tails.

Magn er /IIown in 73 '? We" .
II'h)' not? So get busy ami do
some research (1/1(/ tell the reM
of lIS how (//1(/ lrhy these darned
things wnrk , I sure ,1011 't under
stand it . ami tve seen th e
potent, Loot: "/' #5A36 .5UI
(1995) "",I 5.030.867 f 199 1J.
COn/act Takeo Salmi at Sciex
Ltd .. 20 lincrof t Rood . London
1\'\\'2 2BLf or more information,
11hi,,1.: Ihey movfinatlv be start
ing production on the .H"(JoteTS.
Also . Jo e Newman has been
demonstrating a similar magl1et
powered motor for some years,

Try him at Route I . Box 52.
l.ucedale M'S 39-152 /601-9-17
7147 ) ... \\Clyne.

Jim Parker AB(}EZ. I just
finished digging out my Sn-Ioot
driveway from three fee t of
snow. No. I didn't u..e a snow
blower, justgood old armstrong .
I'd like to sec ..ome of you fnny.
bee r-swilling, cigarette-sucking
hams dothat at 6500 feel above
sea level. After doing a lot of
thinking t have an answer fo r

why we let dentists poison us
with mercury fi ll ings: why we
keep reelecting the same old
crooks to Congress: what is our
Rocky Mountain ARRL rcprc
scnranvc doing to increase pub
lic awareness of the heroic
effo rts local hams put in to help
people out during the October
1997 hlizzard (or is this just an 
other opportuni ty to increase
our ranks lost'! After all. we
don ' t want any new hams to ill
c rca ...e the QR~1 on 20 m. do
we'!): why. after I ()..pl u~ years. are
the majori ty of packet n(lde~ s til l

cree ping alung at I:!OO baud: why
do we American.. pre fer to take
a bunch of pi lls instead of
changing our life style habits:
why do we blindly take what our
doctors say as cast in concrete
and not ask question s: why do
we, as ham... , let the League con
tin ue to whittle away at our
numbers withou t do ing any
thi ng: why do we let the League
insbt on keeping CW as a ri te
of passage (or haLing) to get on
our HF bands? The answer.
Wayne. is very simple: Baa. baa.
For the record.lm an ExtraClass
hamand a V E. l im e CWohut that
is m y own personal choice. Now
that I'm a known troublemaker.
I' ll probably get name mail from
the good old boys. I'll he happy
to all ...wcr every one [Jimparker@
be wcttnct.com ]. fa

:\oles

Adventures in RegUlation
continuedjrom page 65

the co llec tor current rarely
exceeds 20 mA . However.
lransistors with the lowest
saturation resistanl"c pro~

vide the lov.'est control volt
:Ige valuc. A potentiomcter
is still lIsed for vulLage con
tro l. hut the value f<:l nge is
0-5 k for a regu lated output
voltat!e ran~e of 5- 30 V.- -

output voltage for the se
lected regulator (typically 35
volts) must not be eXCCL'dL-d.
When used in a variable voll
a~e application. the largest
differen ti al be tween the in·
put and the lowest con
trolled output creales the
greatest heat dissipat ion at a
gi ven output currenl .... ,due.
Therefore. it is desirahle to
operate the supply m ILage
at the lowest possible value
in order to achieve a low de
vice dissipation. but high

The following arc some enough to provide the de
cautions to he o~ef\'ed when sired regulator function. The
using three-lend regulntors: regulator will require a mini-

(I ) The maximum input-lo- mum headroom dillcrential
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value of about fivc volts to
keep il regulating .

(2) TIle output current of
thc selected regulator ~hould

not be ex.ceeded. even though
some regulator types ~ill have
an internal current-limiting
feature for protectio n.

(3) A suitahlc heat sink
must be provided to d issi
pate device hcaL. The maxi
mum amounl of heat to hc
di ssipated can be calculated
by multiplying the maxi
mum voltage differenti al
(input voltage minus the
lowest output \·oltage) by the
ma.'(imum (.-urrent (typically
1.5 amps). Thcnnal greasc

musl be used between lhe de
vice and lhc heatsink for best
heat tr•.lIIsfer.

(4 ) A revcrse-hiased diode
must he plal"ed ac ross lhe
regulator to protect it from a
revcrse polari ty situalion. A
series pass regulator must be
protected from any reverse
vo ltage exceeding one volt,

(5) The typical input and
output capaciwr filtering.
etc.. for the regu lator must
be provided even though not
shown in the figures, The
li gures are intended only to
show the methods for con
trolling the output voltage
value . fa



Spring is here, so yo ur club
sho uld be scheduling its warm
weather foxh unting activities.
Since an nouncement o f its for
mat ion was made in "Homing
In " fo r January. th e No rt h
Ame rican ARDF Organizing
Task Force ha s rece ived in
quiries fro m many hams in the
USA and Canada about plans
for nati onal and intern ationa l
fo x huntin g cha mp io ns hips .
We want (0 hear abou t activi
ties in your area. too.To become
an ARDF Point of Contact for
your locality, please send Ii-mail
or po stal mail to me. !lJ

E:\IF Damage

baucn c.. if the box isn' t recov
ered immediately. Sh utoff lime
canno t be programmed in the
field. If you anticipate very long
hunts, you call change the shutoff
timer values in the source cod e
and reprogram your PIC.

Plan some hunts now

habit. 100.
So watch out for the stuff

those Generals arc pushi ng
you 10 ear. Colonels roo . T he
maj ur problem is that it'll
damage your body. Arc yo u
the captai n o f your fate or is
the media? A good basic rule:
If it's adverti sed o n T V, don't. ,
eat It .

A note in Time magazine
said that women who usc an
e lectric blanket a t the time of
conce ptio n or in earl y preg
nancy have a 75% greater
cha nce of having a spontane 
ous abortion. It see ms to me I
wrote abou t this hazard sev
eral years ago and got hoots
of di sbelief from a bunch o f
readers.

But how come the doc tors
doing this research haven ' t
fig ured out that if the alternat
ing current magnetic fi eld from
an electric blanker can increase
spontaneous abortions so sig
ni fi cantly. that this field is
also going to affect to some
degree any cell growth it im
pacts? Suppo se the screwing

T he processor wi ll send the
callsign presently in data memory
in slow cw Set 5 1·1 to Sl -8
for the binary code representi ng
the first characrcrotyour callsign.
then press the LOAD A LET
TER button (S2). Repeal for the
rem ain ing c harac te rs of t he
cullsign. The unit sends the char
actcr in CW when 52 is pressed,
for verifi ca tion. Now set S 1· 1
through 5 1-8 to 1111 1111 (End
of Message ) and press 5 2. Set
S I- I though S 1-9 for thc start
delay. fox number and number
of foxes , remo ve jumper JPI
and press 53.

An automatic shutoff is in
eluded in the program to stop
transmissions after fou r hours.
This feature is used in European
hunts to signal the endof a prac
tice sess ion. It also preven ts
com plete discharge of the fox

HDMING I N
confinuedJrom page 79

1998 CONNECTICUTQSO PARTY
The Connectic ut OSO Party,
sponsored by the Candlewood
AAA, will ope ra te 2000Z May
2nd-2000Z May 3rd. with a rest
period 0400-12OOZ. Phone, ATIY
and CWo CW-40 kHz up from
lower band edges; Novices 25 kHz
up from low end; phone-1.860.
3.915, 7.280, 14.280,21.380 and
28.380. VHF-50.1 50, 144.200,
and 146.580 . ATTY-norm al
Rn y bands. All bands (HF, VHF,
UHF) except WARC bands count.
For rules and info. please con tacl
CARA, e.o, Box 3441, Danbury
CTD6813-3441 USA. Aemember
to enclose an SASE. Send entry
and SASE for results byJune 3rd.

wi ll be posted to {h ttp :/ /
www.swcp.com/-n5zgtl}. E-mail
queries to [wa5whn @rt66.com}
fOf further info. Please a SL with
a business-size SASE to N4C. d
o Jay Miller WA5WHN, Po. Box
6552, Albuquerque NM 87197
6552 USA.

MAY 2-3

MAY 9-1 0

NEUER SRY DIE
continued f rom page 83

OREGON aso PART Y The
Cen tral Oregon OXClub. K7ZZZ. 
will sponsor tne 1998 Oregon
OSO Party OOOOZ May 91h-24OOZ
May 10th. Suggested frequencies:
CW-1 .810, 3.540, 3.735, 7.035,
7.1 25,14,035, 21.035 , 21 ,125,
28.035and28.125. Phone-l .855,
3.90 5. 7.280. 14.280. 21.380,
28.580. VHF-50.125. 145.025.
and 146.550. No repealer OSOs.
Awards logs by June 30th to
Oregon 0 $0 Party.do C.O.oxC.
K7ZZZ, 19821 Ponderosa si.,
Bend OR 97702 USA. Please
contact this address for rules and
enclose an SASE. fa

sugar. Oh. I weaned myself
fro m sugar in my co ffee afte r
reading the Melvin Page book.
And sugar on my All- Bran"
((X). But then there's tha t 13
ounce bar of Lindt m ilk
chocolate that Sherry gave
me for C hristmas. Sigh.

Over 40 years ago I read a
great boo k by Dr. Melvin
Page, who had researched the
damage that sugar was doing
to us. I' ve written abo ut this

hook many times during my
last 40 years or so of ed itori
als. and it' s still being quoted
by current authors in the
lidd.

If you bother to read any
thing about how the body
processes food and uses it.
you ' ll understand the enor
mous damage that sugar is
doing to you and yo ur fam ily.
And that incl udes jam. jell ies.
hone): and syrups . Most of us
are serious ly add icted to
sugar. If you think I' m exag
ge ra ting j ust try for one wed
to stop eating anything wi th

r-------------~ sugar in it. Good luck.
T here are at least two ine x

pensive books that you must
read . Please don' t let your
usual procrastination stop you
on this. Call (800) 2·n~I ·B8

and o rder (#5745) lick. The
Sugar lIabit, and (#5880)
Beating The Fond Giants .
They' re 56 and $ 10 respec
tively, plus $3 s/h. That's the
nu mber for Radio Bookstore in
Seattle. No relation to Radio
Bookshop.

O nce you find out the part
that sugar plays in heart d is
ease. diabetes. and a host of
other awful di seases. maybe
yo u' ll be able to kick the Contin ued on pag e 86
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APR 24-25

THOMASVILLE, GA The Thomas
ville AAC will operate W4 UCJ
1700- 2300Z Apri l 24th . and
1100-2000 Z April 25th . to
commemorate the 77th Annual
Rose Festival. Operation will be in
the lower portion of the General
80,40,20, and 15 meter phone
subbands, and the Novice 10
mete r phone su bband. For a
certificate , send your OSl and a
9-inch x 12·inch SASE to TARCI
Rose Festival Station, P.O. Box
251, Thomasville GA 31799 USA.

SPECIRL CUHiTS
colllinuedJrom page 3 6

APR 24-26

WHEATON, IL Incommemoration
of the 50 th anniversary 01 the
club, Wheaton Community Aadio
Amateurs will operate W9CC U
0200Z-2000Z, on or near 3.880,
7.280,1 4,280, and 21 .380. QSL
with a 9-inch )( tz-mcn SASE to
Ron He nsel K9ZZE, 43W275
Hawkeye Dr.. Elburn IL 60 119
USA.

APR 18

AUG8

ALBUQUERQUE, NM Station
N4C will be operated Apr. 24th
2200 UTC-Apr. 26th 1700 UTC to
commemorate the Four Comers
State Boundary that is shared by
the states of Arizona . Colorado,
New Mexico, and Utah (USA).
This event will coincide with the
NorCal ORP Club's "ORp·to·the
Field '98 ," where the theme is
~Run to the Borders." Updated info

SPECIAL EVENT STATIONS

WILMINGTON, NC The Azalea
Coast ARC will operate AC4RC,
1500Z-2 100Z. from the original
radio room of the Battleship USS
North Carolina BB 55. Connect
With them on 7.250, 14.250, 21.35
and 28.400. OSL AC4RC, P.O. Box
4044, Wilmington NC 28406 USA.

HUNTINGTON, WV The Tri-State
Amateur Radio Assn. (TAAA) will
hold the ir nam tes t at the
Huntington Memorial Fieldhouse
at 2590 5th Ave . For more
information call Bernie Mays at
(304) 743·5459. or E-mai l to
(wb8zer@juno.com).



QRH
cofllillued from pClg e 9

is this: All electronic devices-and especially
ICs-work on smoke.

Yes. that'swhat I said: Smoke! I have recently
discovered that every electronic device manu
facturer andali lC makers encapsulate a certain
amount of black smoke in every one of their de
vices. This smoke is what does the work and
performs the magic 01electron flow inside the
device.

Undoubtedly. you have often noticed that a
component will Quit working when this encapsu
lated smoke leaks out I have documented this
many limes. and it conclusively proves my theory.
Alter all, when a storm comes up. the sky gets
black. The lightning starts to flash through the
black clouds. which must be smoke. But when
the smoke is gone and the sky clears and is no
longer black, the lightning slops'

So, the smoke is the answer 10 electron flow.
Proof positive : Have you ever been able to ooer
ate an electronic component after the smoke has
leaked out? I rest my case ...

Author unknown. but foundonthe Web by and
reprinted in Static. newsletter of the North Hills
Amateur Radio Club. Pittsburgh PA(September
1997).

When CW Is Seen
and Not Heard

It turns out mat I was exposed to cw most
evenings for about the first 20 years of my life.
That didn't really hit me until fhe other night.

The house I grew up in is located in the HOlly'
wood Hills, and has a beautifu l view of the city.
The Capitol Records building can be seen from
almost any window in the house. It looks like a
record player with a tall needle on top. That
needle hasa blinking red light. just likeany other
tall structure.

I remember my parents telling me that the
blinking light spells out 'Hollywood~ in Morse
code. 1do remember watching the light as 1was
growing up and nOlicing that the blinkingwasnot
regular, but it neveroccurred to me that one day
I might be able to confirm what I had been told.

t took my kids to Los Angeles to visit my fam
ily last week. and on the last night of our stay. I
found myself gazing out the window during din
ner. All 01 a sudden I remembered what I had
been told about lhe light on the Capitol Records
building, and I realized that I could actually test
the claim. rt took mea minute toget a feel for the
dits and dans. since the sending speed is quite
slow (about 1 wpm?!!). Then. I said to my par
ents, "tthinkthatwas a D." Finally, after apause.
Icopied H. O. L L etc. That blinking light does
indeed spell MHoitywood" in CW!

This probably sounds like quile a minor ac
complishment, but it struck me that although I
had seen that blinking light lor much of my life.
only now have I been able to "bear" it. If's like the
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feeling you get when you learn a foreign lan
guage. and then youcan', remember what it was
like to not be able to understand those words.
Irs the same way WIth CWo t con't mmk I'll ever
be able to look at the Capitol Records building
the same way again.

Now. if my kids wouldonly give me the time to
copy something other than a blinking red light
spelling "Hollywood" ...

TNX Kelly Fasl N3XUJ and The Ham Arundel
News (Anne Arundel Radio Club}. December
1997. og

Ntut« SRV ole
continued from page 85

up of cell growth in the fetus is such that
i t i sn't enough to bri ng about a spontane
ous abortion"? I t may not even affect cell
growth in areas that will be clearly vis
iblc as deformities in the child. But the
normal cell development w ill be uf
fcctcd. so the child i s not goi ng to have
the full bene fi t of the DN A plans inher
ited from the parents. The result may he
a sociopath, subtle retardation . some
weak organs and a predisposition to
some illnesses. It ' s a crap shoo!' with no
possible w inners. j ust various magnitudes
of loss.

The magnet ic fie ld from an electric
blanket will act the strongest on fast
growing cells - like those i n bab ies and
children. which explains why so many
chi ldren living or gomg to school 10

high-magnetic fi eld environment s get
leukemia. But it also explains why adults
get cancer and tumors i n the same f ields.
T he cell div ision and growth may he
slower in adults, but i t 's go ing on all the
time and plenty of misery can come from
cell growth \\ hich has been screwed up by
an alternating-current magnetic fie ld.

So throw out your electric blankets and
bundle up w ith blankets and a comforter.

We need to learn a lot more about the
effects of steady magnetic fields on p lant
and animal growth. as well as al ternating
frequency fields o f different frequencies.
A nyone willing to spend a fe ..... minutes
setting up an experi ment on the ki tchen
windowsill with seeds in identical dirt.
some wi th the north pole o f a mag net un
der them. others wi th a south po le, and a
control group w i th no magnet wi ll see
the incred ible di f ference this makes in
j ust a few days. Ir' s a li tt le more d i ffi 
cult to SCi up the experi ment wi th an
alternating fi eld below the seeds. but
wair"H you See what results when you
do ! Scrambled genes.

I spent years being toasty under an elec
tric hlanket - until I started reading about
the damage that EMFscould do. I then got
a milligauss meter and checked my elec
tric blanket. Wow! T hat was the last day I
used i t.

well. all unwell and bad for 60 Hz
fields. but how about cell phones?
M aybe you read recently abou t the A us
tra lian doc tor who did a study on this
and reponed a 50£,f i ncrease in brain tu
mors for cel l phone users. That's some
thing to think about the next ti me you pUI
an HT ncar your head. It abo confi rms the
research publ ished by Dr. Ross Adcy
K6UI. the leadi ng expert in the field.

The power and radio industri es arc in
denial, of course. W hy dncs that remind
me o f the tobacco execut ives sweari ng to
that congressional commiucc that crga
reucs arc not harmful. And before that the
asbestos industry played. the same record.
All the studies arc flawed, they claimed. Sure.

Pulsing

A letter f rom Rudi M angold H B9DUI
\V6 d iscussed his use of high-energy
pul ses to kill viruses and bac teria i n wa 
ter. A nyone know more about that? It
m ight he better than pustcuri znr ion for
milk . if i t doesn' t change the taste. Rudi
also said that high-energy pulses wi ll
disintegrate stones and even a refr igera
to r in a water tank. The tank is the posi
th e po le and then a thick stainless steel
pole is put i nto the water a little above
the object to be disin tegrated and a
nanosecond negati ve pulse of energy i s
used. Rulli says he's using 250.000 volts
at 6.000 amperes. Good grief. that's
1.500 mcgawuus! But In nanosecond
pulses for two or three nanoseconds. so
the average power needed is relati vely
small. The resulting powder can then be
separated using normal notation meth
ods. Thi s might be an inexpensi ve sys
tcm for separating go ld from nrc . I hope
that Rudi wi ll be able to get an experi
mental pi lot plant built - and invi te me
to see it.

There are so many potential areas
open for inventing and pioneering that
the mind boggles. But. I wonder. i ~ there
anything that w ill get you out of your
rut '? My grandfather w as an inventor. so
perhaps I i nherited something from him.
H is inventions founded what you now
know as Citgot v. My father was an avta
tion pioneer - pilot ' s l icense #73, br
coi ncide nce. fa

Wanted
Fun. easy to build projects for

publication in 73.
For more information, write to:

Joyce Sawtelle
73 Amateur Radio Today

70 Route 202 North
Peterborough I':H 03458



Hum"., 1 7 on your F_~c" c.-d
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SUN MON TUE WEO THU FRI SAT

Jim Gra y W1XU
210 E. Chateau Circle 1 G 2 G 3 G-F 4 F-P

Payson AZ. 85541
[jimpeg @netzone.com] 5 P-F 6 F-P 7 P 8 P-VP 9 VP 10 VP·P 11 P

12 P 13 P·F 14 F 15 F-G 1. G 17 G-F 18F

19 F·P 20 P-F 21 F 22 F-G 23 G 24 G-F 25 F

T here is evidence thatthe HF 15-17 mete rs 26 F-G 27 G
bands arc fi nally " wa king up"

28 G 29 G 30 G

and solar nu x le vels ha ve begun DX 10 Africa and Latin America

their l ong-expec ted steady cl imb. on the Good days possible. with

However. operating cond itions sho rt-s kip out to about I,fX)O 160 m e te rs 1.500 mile s will prevail when

this month could be erra tic - mi les or so in the US . the band is quiet .

typica l of the spring equinox 20 m eters
Thi s band ought to begin to

and a lso the beginning o f a ne w come al ive again during the Noll' about chart: The indi-

sunspot cycle . Your best band for DX open-
hours of d arkness w hen QRl\"" cased band i_~ ollly (/ guide , A/-

T he ionosphere fro m a bout in gs aro und the wor ld from
permits. Try the days marked G \l'lI)"S check the /leXI higher o r

April 7th- 12th is li ke ly 10 he da....n to dark. and o pen ings to
o n the cale ndar for best res ults. 100I'eT hand. Where /0 IIIt' fa s is

very dist urbed. uccompunicd by the SOUThern Hemisphere after
DX toward the ea st until mid - shown, listen 011 12: where 15

high signal absorption (A and K d ark in evening ho urs. Yo u can
night. a nd 10 other areas after- m t ' /N S is indh'I/II'II, listen 011 12

indexes high) and poo r o r no n- e xpect excellent short-skip dur-
wa rds until dawn. Sho rt- skip to 1/1/1/ 17; and ,1"0 jim". ra

cxisrcr uDX on ncar-po lar trans- Ing the day time to 2,500 miles
m iss io n pa th s. In cor urus t. or so.
transequatoria l paths could be
useful d urin g the same period. 30-40 meters EASTERN UNITED STATES TO:

Possi bly severe w carhcr and Gl,lT- 00 ~ ~ 00 00 rc " .. " " sc za
o the r geo physica l upsets are These bands ought to he open

'JoSAA .. .. r r , , r r .. .. .. ..
like ly o n the days surrounding for DX from just before sunset AI«iENTI..... " .. '. r , , t .. .. " " at

10 just after su nrise. S igna ls AUSTRA--kA " .. , r r r , t r r .. ..
the 9th and lOth. b ut increased CA"lAl. ZOtlE .. .. t , r , r .. .. .. " "activity is li kely 0 11 the VHF from the ca st sho uld peak unti l ENGLA"O .. , , r r t .. .. .. .. .. ..
bands at the same rime . midnight. and a fter rnidnight to ",AWAII at .. .. , r , r , .. .. .. "

other areas. Day light sho rt-skip
I"IOIA .. .. , r r r , .. .. .. .. ..
JAPA"I .. .. .. r r , r , .. .. .. ..

10-12 meters o f about 500 miles will he pos- MFXICO .. .. r r r r , .. .. .. .. ..
siblc, anti nig htt ime short-skip PHILIPPINES .. .. .. r r , , .. .. .. .. ..

Ge ne ra lly Poor. except for
PUERTO RICO .. .. r , , , .. .. .. .. .. ..

to 1,500 mile s or more will be RUSSIA (C.I,S.1 r , t , , , .. .. .. .. .. ..
occasional transequatorial propa- avai lable. SOliTH AfRICA , , r , , .. .. .. .. .. .. ..
garion with F2 o pening s 0 11 the WEST COAST .. .. .. , r , , .. .. .. .. ..
best da ys-most likel v Sou th 80 meters CENTRAL UNITED STATES TO:, ,
and Central America . ~ .. .. .. r r , r , , .. .. ..

Occasional DX 10 various ar- AotGE..-T NA " .. .. r r , , .. .. " " at

eas of the wo rld should he pos- AUS""ilA.LkA " .. , r , r r r , , .. ..
CAoM.l zoo..E " .. , , , , r .. .. .. " "sible belwcell sunse t and sunrise ''''''''' '. , , , , , , .. .. .. .. ..

when QRN Ic ve ls pe rm il on ~WA. " .. '. , , , , , .. .. .. "
Good (G) days (see ca lend ar).

I"IOIA .. .. , , , , , , .. .. .. ..
JAPAN .. .. .. , , , , , .. .. .. ..

Shorl -skip d uring d ark ne ss 10 MEXICO .. .. , , , , , , .. .. .. ..
UPORTfS

1.5CKI mi le s o r more .
PHIUPPI~ES .. .. .. , , , , .. .. .. .. ..
PUERTO RICO .. .. .. , , , .. .. .. .. .. ..
RUSSIA (C,I.S, I , , , , , , .. .. .. .. .. ..
SOUTH AFRICA , , , , , , .. .. .. .. .. ..

WESTERN UNITED STATES TO:

Save 47 %! ALASKA .. .. , , , , , , .. .. .. ..
Just a little stutter ••• ARGENT INA " .. .. .. , , , .. " " " "

on 1:2 months of 73 ....USTflAl, .... " .. .. .. , , , , , , .. "
In ~farch ·s ID-8 re,'ie w. Ihe CANA...ZQt>E " .. , , , , , '. .. .. " "

ZIP code for Communicatio ns Only $24,97 '''''''''' .. , , , , , , , .. .. .. ..
......w..... " .. .. .. , , , , .. .. " "Specialists has an e:((fa " b" in '1'<01.... .. .. .. , , , , , .. .. .. ..

the middle. T he correel mai ling
Call 800-274-7373 W'~ '. .. '. .. .. , , , .. .. .. ..

....ElOCO '. .. , , , , , .. .. .. .. ..
address sho uld read : or P>1ILJP<>If'F-S '. .. .. .. .. , , .. .. .. .. ..

Q )ffirmuricatiofis Spl'l..-i ali'il.... loco PUERTO RICO .. .. , , , , , .. .. .. .. ..
~26 Wesl Taft Avenue Fax 603-924-861 3 RUSSIA (el S ) , , , , , , , .. .. .. .. ..

SOUTH AFRICA , , , , , , , .. .. .. .. ..
Orange C A 92865 4 296. ra EAST COAST .. .. .. , , , , .. .. .. .. ..
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Number 88 on your FlI'f'db~e. e~rd

Barter 'n' Buy

Zip - - Country -

Phone _

AudiO Eq u ipmen t W.nltd : 1930s
t960s. nee-wee afTlll~ . Lalge or smaM
speakers. meers, mocrophones, tubes,
parts, etc. Espocia lly western aecvc.
Jensen. Ma'antz. Maclntosn , JBL. etc. 1·
800-251-5454 BNB202

CL.ASSIC RADIOS. RadlOF,ndBf Web list
revised weekly; Iwww.racliollllder,oom) Tell
FAX (313) 454-1 890. [1'nclerOradoohnder.
com]. BNB700

METHOD TO LEARN MORSE CODE FAST
AND WITHOvr HANGUPS Johan N3RF.
Send $1.00 & SASE, SVANHOLM RE·
SEARCH LABORATORIES, P.O, Bo ~ 81 ,
Washinglon DC 20044 USA. BNB42 1

HEATH COMPANY is sell ing photocopies
01most Heathkil manuals. Onl>,' autbcnzec
source tor copy"gnl manualS. Phon. :
(616) 925-5899. 8-4 ET. BNB964

MAHlON LOOMIS, INVENTOR OF RA

DIO,by Thomas A.ppIeI:Iy (eopyngI'rl1967) .
Secondpi i.Uii'll availabIelrom .lOMAN K.V.
SVANHOLU N3R F, SVAN HOLM RE·
SEARCH LABORATORIES, P.O. Bo~ 81,
Wasmgton DC 20044 Please sena $25.00
oonatlOfl wtth $5,00 lor 5&H, BNB420

BIOELECTRIFIER' " 5 Hz eucre current
supply l or plant and an imal research.
Semi-Kit $38.00. Assembled complete
wi lh oauenes and Silver erecnoces
$89.50 . Add $2.50 postage . Thorn..
Miller, 314 Sooth 9th Street, RIChmond
IN 47374 BNB343

State

WANTE D: RF InstallatlOfl Te<:hnieian
Fu!Ure V'SlOn. Inc. is seeking IIldrviduals
to inStall wireless data commurscaton
systems throughout the US and careea.
Cand'dates should have expenenee in
slalling antennas. transmission lines,
grounding syste ms. and lower chmbmg
Mocrowave & spread spectrum experence
is a pnrs!This posmon inc ludes extensive
travel. Please forward resume and salary
requirements to J im Hong KA8ZGP at
Uim@ !u!Urevision.net] or by mail: Future
Vision, rnc., 1709 N. West eve.. Suite
117, Jackson 11.1149202. Future ViSion, Inc.
is an equal opportunuv employer. jwww
futurevision.nell. BN8836

Radio Bookshop
ORDER FORM

COLLOIDAL SILV ER GENERATOR!
Why buy a "bo~ of eanenes"for hund,eds
01dollars? Curtem regulated,AC powered.

lully assembled wntl '12 AWG SIlver eee
ll008S. $74.50. Same. but DC PQWeteCI.
$54 .50 , Add $2.50 sh,pping . T homas
MIII.,-, 31 4 SOulh 9!1l Street. Rldlmond
IN 47374. BNB342

I
I

TE LEG RA PH K EY S AT DAYTON
HAMFEST: 500+ Pre-Civil War-WWII His·
torie Antique Telegraph Keys. Btlng your
OLD keys, photos, stones. Free Informa·
tion, History, Appr-aisals, Pretzels! cosec
tors' Stlow-'n'-Tell Party. I' ll De Buymg .
Tracl,ng. sell'ng. Tom Pere,. W1TP. V'M
my Internet lelegrapn museum lor pre
VIeW' and haInesI kocalItA l(IqT./I'foww.chss
montela".edl,l/-pereratlelegraph,htm~ .

BN"""

Shipping: All orders add $5.00 handling ' plus SOH: I
Ithere is an additional at cos t shipping charge TOTALSr, =~1

ladded to all foreign orders. We ship UPS where -
poss ible, please give us street address.

[Make checks payable to "Hadio Bookshop." I
IForeign Orders: Choose one 0 surface shipping [l air shipping I
I(Surface delivery may lake 2·3 mcnms.) I
I
' Nole : The actual foreign shipping costs will be additional to the I
regu lar shippmg and handling lees.

iName ---IjAdd'ess - 1

ICily ~I

I $10 minimum for credit card orders I
ITotal Paid S = CheCklMoney Order ~AMEX C MC c v ls AI

ICard # Expires I

I -1
ISignature Dale I

~~lePhone : 603-924·0058, 800·274-7373, FAX 603-924.8613 1
r lCl ll: aeoc Bookshop, Dept. 49B, 70 Route 202 N, Peterborough NH 03458 I

I 0 YES, Send me 12 issues of 73 at the low rate of I
I $24.97 (save 47% over the cover price). Canada add 57 I
I plus $1.40 GST; Foreign add $19 surtace: 542 airmail. IL J

ASTRO N power supply. crane-new wi
wa rtanty. RS2 0M $99. RS 35M $145.
ASSOM $209, RS70M $249. AVT, Cal l fOI
otner models (626) 286-011 8. BNB411

HIGH END SUBWOOFER AMPS, ALU·
MINUM CONES, OTHER AUDIO STUFF.
Burnell Assccetes. (603) 924·2383, FAX
(603) 924-3392. 1FDTFn8 @prodigy.coml.

8N8999

TIRED OF IRONING? sca seoee. No $
setup. tree scanning aveuame . FIRST
PROTO, 4201 University Drive, ' 102 .
Dumam NC 27707. (919) 403-8243.

BNB5005

Send lour ads and payment to: 73 .HQl:tOlle. Barter ' n ' BUl'.70 Rt.
202S. I\1erborough:'IJH 0..'458 and J:et st1 for the phone calls.Tbc
ll~.ldlil-..: fl" the Ju ly 1998 cu...sificd ad sccuon is ~Iay 10lh. 1998.

Tum your old ham and computer gear into cash now. Sure, you can
wait for a hamfest to try and dump it, but you know you'll get a far
more realis tic prce if you have it out wnere 100,000 active ham p0
tential buyers can see it, rather than the few hundred local hams who
come by a flea market table. Check your attic, garage, cellar and
closet shelves and get cash for your ham and computer gear before
irs too old to sell. You know you're not going to use it again , so why
leave it for your widow to throw out? That stuff isn' t getting any
younger!
The 73 Flea Market. Barter 'n' Buy, costs you peanuts (almost)
comes to 35 cents a word for individual (noncommercial!) ads and
$1.00 a word for commercial ads . Don't plan on telling a long story.
Use abbreviat ions, cram it in. But be honest. There are plenty of
hams who love to fix things. so if it doesn't work , say so,
Make your list. count the words, including your call, address and phone
number. Include a check or your credit card number and expiration. II
YOU're placing a commercia l ad , include an additional phone number,
separate from your ad.
This is a monthly magazine , not a daily newspaper, so figure a couple
months be fore the action starts; then be prepared. If you get too many
calls, you priced it low. If you don't get many calls. too high.
So get busy. Blow the dust off, check everything out, make sure it sti ll
works right and maybe you can help make a ham newcomer or re
bred old Iimer happy with that rig YOU're not using now. Or you might
get busy on your compute r and puttceemer a list of small gear/parts
to send to those interested?

CU h for Co ll ins : Buy any Collins Equip
ment. Leo KJ6HI. TeL/FAX (31 0j 670
6969, lraclloleo@earthlink. nel] , 8N8425

MM DS DOWN CONV EA TERS Drake
Model 2880, SS8.95. 2.4 GHz parabolIC
antennas, $6995. For more mtormanon,
send SASE to; Hudson Teehno logi. s ,
P O. Bo~ 552, caewemo 63606·0552,

BNB917

RF TRANSISTORS TUBES 2SC2879.
2SC1971 , 2SC 1972, MRF247, MRF455,
M88719, 2SC 1307, 2SC2029. MRF454.
2SC3133. 4CX2SOB, 12006, 6KG6A, etc.
WESTGATE. 1-800-213-4$63, BNB6000
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•
"'RC

160-10 Meters PLUS 6 Meter Transceiver

1 All-Mode Opera tion (SSB,CW,AM.AFSK,FM) on all HF amateur
bands and 6 meters. JST-145, same as JST-245 but without 6
meters and buih-in antenna tuner.

1ft JST·145 COMING SOON 1ft

2 MOSFET POWER AMPLIfiER · Final PA util izes RF MOSFETs
10 achieve low distortion and high durability. Rated output is 10
10 150 warts on all bands including 6 meters.

3 AUTO MATIC ANTENNA TUNER· Auto tuner inc luded as
standard equipment. Tuner settings are automatically stored
in memory lor last asy.

4 MULTIPLE ANTENNA SELECTION · Three antenna ccnnec
tions are user selectable from front panel. Antenna se lection can
be stored in memory.

5 GENERAL COVERAGE RECEIVER .1 00 kHz -3D MHz, plus 48·
54 MHz receiver. Electronically tuned front-end filtering, quad
FET mixer and quadruple conversion system (triple co nversion
lor FM) results in excellent dynamic range (>1OOdB) and 3rd order
ICP of -+2OdBm.

6 IF BAN DWIDTH FLEXIBILITY. Standard 2 .4 kHz fnter ca n be
narrowed continuously to 800 Hz with variable Bandwidth Control
(BWe). Narrow SSB and CW lilters for 2nd and 3rd IF optional.

7 QRM SU PPRESSION· Other inte rference rejection features
include Passband Shift (PBS), dual noise blanker, a-step RF atten
uation, IF notch filter. selectable AGC and an-mode squelch.

8 NOTCH TRACKING· Once tuned , the IF notch filte r will track the
off ending heterodyne (= 10Khz) if the VFO frequency is changed .

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

10 CW FEATURES · Full break-in operation , va riable CW pilch . built
in electronic keyer up to 60 wpm .

11 DUAL VFOs · Two separate VFOs lor split-frequency operation,
Memory registers store most rece nt VFO frequency , mode, band·
width and other important parameters tor each band.

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

13 COMPUTER INTERFACE · Built-in RS· 232C inte rlace for
advanced computer applications ,

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

15 HEAVY -DUTY POWER SUPPLY. Buill-in swi tchi ng power
supply with "silent" cooling system designed for continuous
transmission at maximim output.

[~RC1 3apanRadio Co.,.ltd.
430 Park Ave" z no Floor New York. NY 10022 Phone: (212) 355-1180 Fax : (212) 3 19·5227

CIRCLE 159 ON READER SERVICE CARD
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