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Priority 'iratch - Scans one (or more)
memory channels per band while operating
on a n ofrequency

Transfer can or memorv channel contents
10 no. Particular!).' ust1ul when searching
for signals around a memory channel
frequency and for recalling the olfsel
frequency, tone frequenc; etc.

)-I OnIF autodial memories for
auroparchtng, accessing repeaters and
controlling other equipment, ere.
o -... .....' .. fnol....,. """'" obfK-."'" k«l••J..........._1r«jW""~""'" _ .......,. .......
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Microphone Remote (ontrols
A muhi­

function keyboard
with complete
control over the
IC·Li IOOH,

.. The beep
tones for each band
are different and
distinguishable so
you can keel) your
eyes on the mad.

A Over II
funcuons are at

your fingertips with the IC-LilOO's unique
microphone keyboard (see chart above)!

Memory Bonk System
.... (,42 memory channels organized in two

separate banks" (,-ery convenient for two
ham families) .

~ rw. On/(}lF
~ StlKI liloioo tond

~ Cbor9i ilpofuling 80nIl
~ v...... Ad:W
~ _.... ..."""
~ 0upIe. s.led
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~ 1lIomlll)' 0._1 SekKI
~ Mille Bonds
H1 ~OA or Priority wllkf,
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1(-/iIDOH
TripleBlind Mllbile
Trll llYei,er
I"" wiIh the
opIionoi 0'0321
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IIw 0plimla/

~
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fecePUltf'
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Cross band double duplex (transmit on
one band while rece ivingon two others)
and fu Ucrossband duplex (transmit on one
band and recebe on another) is possible.
The one-touch PIT enables rclep hone-hke
conversauons without ha\ing 10 continually
press m .

Remote Installation Options
One Body - tnsall as a complete unit.
Separate - detach the front panel and
mount each separaielv (see lllusnanon).

Remote - .\Iount the main bodv in the
trunk (0PC-333 and OPC·33; req.} .

Incredible Performance
AFC·RIT, ,u'C-\'XO, manual R1T
and manual \'XO moues to com­
pensate for "off frequency" of
the Tx station (1.2 Gill) ,

.. High Sensitivi ty - dess than .161lV,

... Double-convcrstcn superhcrro­
dyne receiver system.

A More than 2.4 \'l;' audio output
power,

UGH]

""'/!HZ
12GH1

~OflH1

3
UGH1

"""IHZ
12GH1

'ffllflH1

'NOflH1

'NOflH1

'"
'"

'NOflH1

'NOflH1

'NOflH1

'NOflH1

Exclusive Triple Bond (opobifity
Three independent band units for 2 M.
440 Mill and 1.1 Gill operation (simul­
taneous receiv e} .

Three Indepen dent dis:rl a~~ can freely
select the desired ban unit.

Each disr.lay indicates SIR[ volume and
squelch eels.
Each displJy is comrolled by<I separate
volume and nmrng knob.

Select from 3 external spt"'Jkt'l' jack....

8 POSSIBLI COMBINAnONSI

~o removal or installation of additional
band unns required.

Each operating hand has aseparate
antenna connector to enable duplexer/
trtplcxcr use wnhom any mismatching
antenna loss (not one common anunna
for multi-Signal, one hand operation like
you see in compe titive models) .

.I1vt't'1h<1fI a trl-bmul Nulla, Ibt· /C./i J()(JH
gil~'S .11/11 In/I! f rt't'dml/ ofdXli,'e!

The.IC-~100H Takes The
.c Beyond 3 Wishes!-





DIAMOND ANTENNAS-
THE STANDARD BY WHICH ALL OTHERS ARE JUDGED
ACCLAIMED AS THE TECHNOLOGICAL LEADER IN SINGLE & MULTIBAND ANTENNAS
.WIDE-BAND PERFORMANCE .FACTORY ADJUSTED/NO TUNING REQUIRED
.HIGHEST GAIN . UPS SHIPPABLE .HIGH WIND RATING .FIBERGLASS RADOME
. DC GROUNDED . STAINLESS HARDWARE

=-. II~ Ill\IJIllI.m] II II'1i'I1iJjJ II $Jr. II iLll ~'i
X-5OA 144/440 4.517 .2 200 UH' 5.6 135

X-2O(JA ,'''_ 6 .018.0 200 UH' 83 11 2

X·30OA 1441440 6 .519.0 200 UH' 10,2 112

X-S1ONA 144/440 8.3111.7 200 N 17.2 90

X-Sl OMA 144/440 8.3111 .7 200 UH' 17.0 90

X-500HNA 144/440 8.311 1.7 200 N 17 .8 90.

X-700HA 1441440 9.3113 0 200 UH' 24.0 90

X-2200A ' «1.122 6.M.8 150 UH' 11.5 11 2

X-3200A 144/2221440 6.on.818:0 ,0<V200 N 10 .5 112

x-eooos 144/44011240 6.519.0/1 0 0 10011 ClOi60 N 10.5 112

44SMHz

147MHz

STRONG JOINT COUPLINGS

RADIATION PATIERNS FOR

X-500HNAlX-SOOMAlX·510NA

HEAVY DUTY BASel
RADIAL ASSEMBLY

COAX CONNECTION
AT BASE END

X-500HNA

RUGGEDIZED BASEl

REPEATER ANTENNA

Xseries

!

•

;;?1r- --..':.~A.ND : ' 44~1 44 - 148MHz. 222_222 - 225MHz, 420~420 · 43CMHz.
430",430 · 440MHz. 440 . 440 - 450M Hz. 1240= 1240 - 1300MHz.

• X51 0NJ :144 . 147 f 430 ·44QMHz

X51Q

GH/FIU &Vseries

I
U-300A 440MHz

F·22 U-300A 1200MHz

I~~' "I ~'(Illl!ltl) I: 'ir~~ II W"~il~liill.11 ~.
OP-GH62 50 6.0 200 UH' 21.0 78

F-22A 144 6.7 200 UH' ro.s 112

F-23A 144 7.' 200 UHF 15 .0 90

F-142A 222 5.' 200 UH' 6.0 11 0

F-718A" - 11.5 250 N 15 .0 11 0

F-1230A 1240 13.5 100 N 10,5 90

U-200A 440/1240 8.3111.7 100 N s .e ' 35

U-300A 44011240 8 .61 13 .2 100 N 63 110

U-SOOOA 144144Q,11240 4 518_~1 1 .7 100 N 59 135

V-2OOOA 50.'1441440 2 .116.2/84 150 UH' 6 3 110

"F·718A:44Q · 450MHz, F·718J :43Q · 440MHl, F·718L:420 · 430MHz

U5000 GH62
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"Can anything be done about
this mess? Of course, and it's not

all that complicated."

Number 1 on 'ow FHdback can:I

Wayne Green W2NSD/l

made oul of protons and electrons.
And it 's those pesky electrons whiCh
make iI possible lor us to have the
dsplays in Las Vegas, ancl our recos.

Einstein made II bad enough, but
then Pla nck and his lousy Quantum
theory really screwed up what had
se em ed pretty simple betcre thaI.
Now, if you have ke pt up with the
mess scientists have been making.
you·ve got a rough concept of mailer
being made out or energy. This is how
they came up with nuclear fission. and
lis practical application with the atom
bomb and nuclear power plants. Then
there's fusion, such as is keeping the
sun going. and which peps up ou r
atom bom bs Into fusion bombs .
They're trying to harness the power of
fusion. but not naving eny real suc­
cess. Yet.

But the fact Is that a ll this stut!
around us is made up of atoms. and
they're made up of energy. A whole
big bunch of energy. What would be
nice tor us would be 10 find some way
to tap into !hal energy, and be able to
tum it on and oil like a faucet. Now,
while the co ld rusion re searche rs
have been haVing some amazing suc­
cesses, there seem to be some other
approaches which may allow us to lap
inlo Ihis energy. There are a number
of hints on ways to tackle thiS. seeo­
nets call these anomalies because
!hey don't yel undersland them anddon' know how they work.

One way someone can make a bil­
lion or seven Is to co me up With a
practical and inexpenSive way to pro­
vide energy. It helps 10 be there first
with something like that . That's the
way Bilt Gates got to be a billiOnaire­
he had the first usable version 01
BASIC and sold it 10 the li rst micro­
computer ma nufacturer- and then
rode the wave lrom there on,

Hal Fox. in his December New En­
ergy News, lists seven approaches to
generating power that are being re­
searched and show promise. Most of
these are research projects that can
be done on the cheap. II ccesm take
$500 million a year the way they' re
spending on hot fusion, I've ta lked
with experimenters whO are spending
more l ike S1.000 a year-and are
having very seriOuS positive results.

Pons and FleiSchmann were pur­
suing an anomaly when they discov­
ered that a mixture 01 palladium. deu­
terium, and lithium salts put out more
power than was possible through any
chemical reaction, Most sclennsts dis­
like anomalies and lend to dismiss
them just by calling them anomalies.
But for others anomal ies are the key
to discovering new things.

Ooe 01 the more exCiting aspects
of my getting interesled in cok:Iluslon
has been my meeting with scientists
with open minds, What a pleasure!
And whal an enormous numbe r 01
things the re are that need to be inves­
tigated. There was a move to d ose
the patent office a hundred years ago.
lei 'S not ctose II yet. In tact. ers put
on some pressure for It to be more in

Conlinued on page 92

the next time some scientifICally igno­
rant journalist cries wolf? And that.
unfortunately inCludes some sciel ,tists
who should know a lot better. such as
astrollorner Carl Sagan and his nucle­
ar winter campaign , Shame on YOU.
cen

If you'd like to do some horT\eworl(

on this subject you Could do worse
than reeo Ecoscam by Ronald Baily;
St. Martin's Press, 1993; 228p. Anoth­
er book ycu'n enjoy is Environmenlsl
Overkill by Dixie Lee Ray : Regnery
Gatew ay, 1993; 260p. 'rhcseu gi...e
you more than enough to talk abOUt
on the air.

he or she has a oonIIiet of interest. A
conflic1 would arise II any money or
other benefits were received direetty
or inclirectly from any party with an in­
terest in said le gislation. II other
Slates passed Similar laws this would
cut 011 PAC a nd lobby in g money.
throwing tens 01 thousands of lobby­
tsts ou t 01 work. It would give our
politicians less money to spend on
dirty·trlck TV ads and maybe force
them to come up with some proposed
solutions to Our problems Instead 01
sp ending their campaigns astr ide
lences.

The media are In love with doom
and gloom. "Good news does not sel
papers" is the old and true saw. so
the worse they can make things ap­
pear. the more papers they'll see, and
the higher the TV ratings. But in view
01 the almost complete failure to hap­
pen of every scientifIC disaster we've
been warned about, is there any way I
can at teeet gel you to be skeptical

Those Pesky Anomalies

If you've been keeping up with your
seience basics you may have a ...ague
grasp 0 1 how mailer is put together,
You know. all those aloms and stull ,
01 course our scientists just couk1n't
leave things well enough aIone-they
had to go and try to take Ihe atom
apart. So they ended up with a grow­
ing mess 0 1 particles. Most stull is

Yes, some species are becoming
extincl-just as millions have In the
past ThaI's part of the survival of the
fittest deal. whiCh we accept as a rule
of nature (GOO?). I haven' any prob­
lem with our trying to protect species
wtlich man is decimating, as long as
we don' ha...e the government doing II
at our expense. The government, and
that mainly means Congress, has an
unblemished record of screwing up
e...erythlng it does and cosllng us a
bundle 10 do It.

The coe thing nobody has Ilgured
out yel is how 10 stop us from re-elect­
ing the same crooks to Cong ress
again and again. You're the one who
voted in the crook who is wasting your
money and screwing up your country
lor you.

Can anything be done about this
mess? Of course, and iI's not an thai
complicated, My reccmrreocatcn is
10 get your slate legislature 10 pass a
law saying ttlaI: any representalive or
senator Irom your state may not com­
ment or vote on any legislation where

tor dimate change researd'l alone wiQ
be $1,. bllliOo !his yeaI1 What a lovely
piece 01 pork that one isl Porto: you
and I are paying lor.

Presumably you' re famil iar with
Veep AI Gore's environmenlal hyster­
ics . I don' think he's ever seen an en­
vironmenlal scare that he didn't d imb
aboard and endorse.

60 Minules does some line inves­
tlgatlve reporting, but e...ery now and
then they screw up se riously-li ke
with the Alar scare and the acceieret­
Ing Audis. Both turned out to be c0m­

plete hooey. but you'd never know iI
lrom watching the program and wait­
ing lor an apology.

The really big money In all this Is
that co llected by advocacy groups
from ooncemed cuzeos. whipped inlo
a lrenzy of concern by the 1TMKia. No
amount 01 tailed prophecies seems to
discourage people trom taking the
next Ct"f of doom seriOUsly and send·
ing chedIs,

Good Science,
Bad Science

NEVER SAY DIE

Ha...e you cctten sucked in on
some 01 the phony science scares?
Uke the acid rain baloney? Alar? How
abOut the ozone hole panic or green­
house eHecl? Nuclear winter? SinCe
you've decided to elect lawyers with
no science background to run our
co unt ry , ou r sc ience-ignorant
Congress has been throwing billions
at one ecoscam after anotha r, urged
on by a sclentil ically illiterate media
and pub lic. You should pay more
anentlon 10 your old unere Way ne,
who has been pooh·poo hing these
a1al\JfllS and excursions tor yeatS.

AI one time we were gOing to be
overpopu lated to steweuoo. bring ing
on a movement to hmil lamilies to twO
children. Remember zero populatloo
growth (ZPG)? And we were going to
run out of Oil by the end 01 the centu­
ry. We were losing our topsoil. Our
croplands were being paved over and
we'd starve. We were using up our
ground wate r. We're po isoning the
oceans. We're killing the whales . Nu'
clear war would wipe eve ryone out.
The Ice age cometh. Dooml And how
about that virtually science-free Earth
Summ it last year in Rio a nd the
dreaded Ireon and PCBs? All ecologi­
cal disaster phony baloney. But very
expensive baloney.

We're sti l being warned about pes­
eeeee. non--renewabIe resources, pol­
tulioo. genetic engineering plagues.
toxic wastes , landfi lls. and endan­
gered sceces. Otl yes, aod some 01
our reason-challenged religiOUs lanai·
Ics are expecting the end 01 the world
any d ay now, For the ex act date.
check with the Seventh-Day Adven­
tists the next time they come to your
ceor,

Yes, there have been some legiti­
mate envi ronmental co ncerns, but
separating them from the spurious
hasn't been one 01 our govemment's
bener accomplishments. In the last 30
yea rs scores 01 new en...l ron mental
laws have been enacted , complete
with thousands of regulalions, The
goverM'l8nt is spending over $130 bn­
liOn tIVs year on environmental regu a·
uon. The Environmental Protecncn
Agency's budget has Jumped 31% in
the last lour years and il s staH has
swelled by 23%. The federal budget

4 73 Amateur Radio Today-April. 1994



I..."

• •

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

•

. -

! ' ~ •

• •

< •

• •

C5-900 Control Station Interconnect

Th e CS-900 is VOX act- I-;:: : ;;;;iii i i iiiiiiiiiiiiiiiiiiveteo and can be used
simplex or th rou gh any
remotely Iocaled repeater.
The standard 112 Second

EIectlOl lic Voitre Oelay to- l~~~::::::::~~~~~:_laity elitioates syIabIe or NEW
word c:lWil19 and results
in unsurpassed simplex pe rformance, A 90 memory speed-dialer and
Remote base mode are also included. The only requi red connections are 10
the Mic and Speaker jacks 01your simplell t ransceiver. Fu lly FCC and DOC
approved. This is the best deal going in a simplex patch!

~~~:~~~~:lfr;;-;;;'~"';";I " .C::=:=::-:;:::::::=:-1~-"
mode inlerconnect that .
eners lour user selectable • • ~ ~ 0 • •

modes: 1. Enhanced
Sampling 2_VOX SimpleX
3. semr-nucrex 4.Rep- L _

eater Maker. A 90 memory speed -dialer and remote base mode are also
included. Can be connected 10 the Mic and speaker jacks 0 1any simplex
transceiver when used in VO X simplex. Fully FCC and DOC approved. No
other patch olters as many modes and fea tures.

C5-700 Intelligent Interconnect

The CS-700 is lor simplell I-;: : : •••iiiiiiii.;;;;operation and olters set-
ectable VOX Enhanced or
VOX Controlled Samplif"lg.
Sampling allows the mobile

operator to have posit ive l~::::::::~~~~~~~Jcontrol at all times. The
C5-700 requires an intemal
connection to the discriminator of your simple x transceiver. A 9 memory Speed
dialer is standard. This is the best sampling patch in the business!

Cs-aOO Full Duplex Interconnect
The CS-800 will operate
Full or Semi dupleXand
also has a built-in Be­
peater Maker. The only
req uired connections are <. , , <. . . , ~

to lhe Mil: and Speaker
jacks 01 you r 0081band
transceiver. A 9 memory
Speed-dialer is Slandard, Fully FCC and DOC approved. This is your best
choice in a Full Oupklll; lnlercomeet wrth built-in Repeater Conlroller!

ur microprocessor controlled interconnects

patch your FM base station radio to your phone

line and allow you to initiate and receive phone

calls in your mobile or HT without assistance.

CSI has been the leading producer of interconnect prod­

ucts for over eleven years. All products are made in the

U.S. A. and come with a one year limited warranty.

TO ge t the complete s tory Call or Fax today for produc t information
and dea ler listing,

All featu res are fully user programmable: • Speed­

dial memories · Single or multi-diqtt access code.

• Secret to ll override access code · Toll restrict numbers

and sequences · Regenerated tone or pulse dialout

• Ringout on 1-9 ring · Line in use detect >Call waiting

• CW 10 • Hookflash • Activity & Timeout timers...

And More !

Only CSI interconnects offer important user friendly

features such as Memory Speed-dialing, Last Number

Redial and a built-in Programming keyboa rd with com­

panion digital display which makes user

set-up quick.

easy and

positive...

/ ,11 1'5'®
Connect Systems Inc.
2259 Portola Ad .
Ventura , CA . 93003
Toll tree

(800) 545·1349
Phone (805) 642-7184
FAX (805) 642-7271

CD-1 Communications Decoder Unit
Decodes and displays an I__"'_._""::~===
50 CTCSS scoes. 104 OCS
codes and all 16 DTMF
dtgltS when connected 10
any scanner, receiver or
service moOI1or. Extremely
useful for service work or
determtnif"lg the correct
codes to operate open repeaters and ectcoetcees. DTMF sequences are
displayed a second tee. slowly just in case the real lime digits were too fast 10
comprehend.

CSI to . '.gi ",. ro ~ 1,.~. m.,1; 01 Conn.CI SYOIOml Inc, CIRCLE 12 ON REAOER SERVICE CARO



/Eator's Note: The following is a let­
t6r sent 10 the chairman 01 the Dayron
Hamvenhon, B a:¥lY of wt/idl was sent
10 the 73 offi::es.]

Mr. Dave Gnbb, Chairman
Dayton Hamvenlion
Dayton Amateur Radio AssocIalion, Inc.
Box 964
Daylon OH 45401-<l964

Dear Dave.
I am one 01 a contingent 01 hams

from Mobi le th at planned on flying
to Dayton lor the Harnvent ion. I had
not planned on renting a car but an­
ueeetee uSing the shuttle bus service
from the hotel as in prior years. I have
Just called your Intc rmattcn number
and learned that the Dayton Hamven­
tiOn will not have shuttle buses running
lrom the area hotels to the Hara Arena
Site this year. I also heard thaI the large
parking area ilTVOediately adjacent to
Hara Arena will not be available lor
parking this yea r. With tile decrease
in available parking , the decision to
not have shuttle bus seo -ee 10 area
hote ls seems like a very short-Sighted
a8cision. The trallic problem at lhe
Hamvention already is out 01 hend. Wrth
s~nilicantly decreased parking and no
sllullte bus servi ce Irom the hotels, I
think you are headed lor a disaster. I
can ten you tha t II the Hamvention atten­
dees have 10 spend 2 hours getting to
the Arena and 2 hours getting back 10
their hotels eactI day you are going 10
have a huge COnIroYersy on your hanos.

I respectfuly~ that you rec0n­
Sider the stll.rtlle btls decision.' am look­
ing to hear Irom you on this belore I
order OUf tickets lor this year.

carTier-throwing, profanity, liFO SWiSh­
ing and oIt8 types of beIlaWlr that not
so long ago was reslricled 10 the citi ­
zen's bands. As we an know. the radio
spectrum is very crowded and space is
valuable . II tlli s resource Is not well
used ii's not hard to imagine even more
01 the ham spectrum being given over to
other more responsible users . The real
shame abouI this is thai I'm sure the 01·
fendng opera!QrS are a minority thai wiI
eventually spoI the whole pie lor every­
one else. r d hate to see the amateur
bands restricted to a lew noisy fr8lJlE!11­
ces no one else wants because those
who use iI can'tbehave.

73 Amateur" Ramo Today is excenent,
but in my opiniOn the best part is your
column, I can't say I always agfee, but
your opinions are always well Ihought
out

Now, about equipmenI. sece I don'
I\8Ye a ham ticket rm not sure I qualify,
but as I do subsoibe rd .ke 10 pass on
some obserVations on equiprrent. I use
an ICOM R71A lor shortwave and an
ICOM R7000 lor 'most everything else.
Both radios have many hours on them
and have never given me any trouble.
They are as sensitive as the ' protes ­
sionar receivers and, with a computer
inlertace and a wideband spectrum ana­
lyzer, much more useful. What I dol'll
like is the extra oonverter tha t roost: be
had lor the Cl::lfTllUIer inIertace with the
R71. I guess into everyot.fs ee scme
rain ITUSlla l .

In closing. I want to say thank you lor
what you've done for amaleur radio,
even Irom those 01 us who choose to
"lurk" but not talk, Keep up Ihe good
world

iii
Yours lruly,
S. Fetton MitChel,.,W.

J im Rl l'lClflelsch Wayne, rm an ex­
broadcast engineer whose career has
laken me in other directions. For years
I"V1I been reading your cotumn and at
last have der.ided 10 get oft my WfI and
answer your request: lor informatiOn on
what I do and don' like.

What I don' like: rm a shortWave 1is­
tener. not a ham, and lor that reason
leel compelled to offer a lew observa­
tiOns lrom the outside looking in. First,
it's a shame what has happened 10 the
amateur bands. with the name-eal ing,

when they start interfering wtIh inde ­
pendent research and other people's
grants. that gets me mad.

As lor losing a lew pages of 73 next
monlh, so be it. Alter all, some sacrt ­
tees must be macle to keep the "free" in
Ireedom 01 speech. Besides, would a
man who has his ham radio budget
planned lor the next two years miss yel
another procIud review? Would a ham
who has tour or w e active projects on
Ihe bench miss another conSlruction
pro;ect? I think noc. If challenging 0rtho­
doxy is the task, then a free press is the
tool , and a v.elHnlor",ed, opel'Hl'inded
acoeoce is the raw malerial.

You have the tools and the mate ri­
als. Get to work. 01 all people, you
know hOw Important il Is 10 upset this
apple cart . HI li is mankind's biggest
and deadliesl challenge yet. Your 73
readers and lellow hams (excepl tile
brain-oead) also know it. 0 1 course,
ltley will be riglI ...nen !hey argue tha t
73 is not the caTed place tor this. but
Ihey're not th inking broadly enough.
They're lrissing the point. because the
very root of the problem is that the ap­
propriate scientific journals won't pub­
lish this kind 01unorthodox stuff.

I have read your rumblings lor 2.5
years now. and you haven·t turned me
011 yet. I get angry sometimes and rally
with you (.ke now) and I try 10do s0me­
thing abouI it I gel 011 my baclcside and
get more invotved in ham raec. build
something , help someone, whatever.
You help me 10 stay out of a rut. and re­
mind me to reach out and to expect
more from myself. Thank you and keep
il up!

I read 73 Irom cover to cover, tile
very day it comes, and I occaSionally
read some of the other Sluff between
"Never Say Die" and "Random Oulput:
too!

I agree that anyone who sues over a
hanwelated (non-business) dispute is
scum. If you have to go to the courts to
settle a problem involving your hobby,
something is very wrong willi your poor­
nee.

When I li rst became a ham, I had
trouble be lieving that any ham would
deliberately sour another ham's enjoy­
menl of the hobby by caUSing malicious
Inlerference and disrupting commufli..
caucos. but I hear an 100 much 01 it
lately. Our weekly 2 meter ARES 1191
gets jammed every now and then, and
jUsl last weekend somebotty left a NON
signal on our 440 repeal er's Input lor
over an hour. Stupid • • • you bet. But
very motivating, lor now I am trying my
hand at direction finding antennas,
phasing cable, deep nulls, step attenua­
tors , and bunny hunling. I have read
abouI lhiS stuff lor years and never tried
any of it n is hard to get it rigll even
Ihc:Jo!ta I know exactly what Is SWPOSOd
to happen , and how it is suppose<1 to
work, it o ffen eoese't work, and never
works tile l irs t l ime. II's a nice chal­
lenge, bul l hope I don't have to OF too
ollen.

Ted $tolOroll N2MZJ. Long Island
NY Wayne , PRINT THE HIV DEVICE
SC HEMATIC! Use whatever d is­
claimers the shysters itKXli'W'''''ld. jusl:
00 it ThiS is my (LWl)biased opilion. I 00
not have HIV, nor do I know anybody
who has it

The mediCal oligarchy and the drug
monopoly need a good swill kick in the
pants. Searching only for a chemical
cure is their prerogative--aller ail , it's
Ihelr money they·re spendin g-bul

Number 2 on yow FMdback card

From the Hamshack
more than a lormalily (read: JOKEI).

When people want to make some­
thing too easy and reduce other peo­
ple's aCCOO"4llishments iI gets my dan­
der 14l.

David S. l.lIust..n N3l.HY.
DoyIes1own PA 18901 [Lener 10 D9an
Frazier NH6XK, author 0/~ Longwire
Antenna,· 73 Amateur Radio Today,
September 1992.] 1 read your article
some time ago and dec ided to try to
replicate It. My longwire Is about 450
teet long and is made Irom , 14AWG
stranded insulaled black Wire lrom the
local electrical shop. It has no coax­
goes righI 0U1 01 the MFJ 986 luner and
0U1 the seoond floor~ to IhI!I
lOP 01 a 5O-foot tree and horiZontal lor
about 400 teel It is also an easlfwest
wire with a slight boN in it I have Si~ ra­
dials lor 160 meters and eight lor 80
meters--alilanning outlrom the ground
stake on the first 11001". I run 100 watts
RTTYfAMTORlPACTOR and occasion­
ally even SSB on all bands. and have
no major RF problems even though I
have a huge table of Maclntosh steu
within lour teet: of !he wn. I put a lew
snap-on RF chokes on some 0 1 the
lines just 10 be sure, but no problem.

The pertomeoce 01 the antenna is
very grati l ying . Pe ople ask d uring
cscs. "Are you local?" or "Are you run­
ning a kilowatt?" I can break through
pileups-almost with wild abandon­
and I've worked just about everybody I
can hear on the digital banos. Plotting
out the ma;or lobes of the antenna ac­
cadillQ kl your tables. I can understand
why I have had the Ox perlormance
thai I have had

This is a perfect amenna lor those
who have power lines in the l ronl of the
house--noI enough room lor a big dou­
blet-and antenna restrictions on tow­
ers. We've had a lot of ice storms lately,
and my fr iends on 2 mete rs were all
complaining because they can't use
l/leir big beams-lOO much Ice-induced
SWR. I replied that the ice lell oft my
wire in about two hours, so rve been
working OX while they're s1i1 trying to
I9Je out now to get on the air!

I think that the end-Ied IongWire has
had a bad "'rap" l rom certain lIleorelieal
types who be lieve that all antennas
must be balanced and have baluns­
otherwise they have to be commercial
beams.

Wei, Dean, I don' know now much
leecI:lack you authofs gel on your arti­
cles, but my antenna is the best S20
wortll of wire I've ever put up in the
air-and I thank. you lor the Idea. I roc­
onwnend iI t»glly.

I'm also a Ian 01 73 magaZine and
Wayne Green. He 's amateur radio's
voice 01 con science ano co mmon
sense.

LETTERS

Roman S. Makuch N2UCK, Wesl
Hurley NY tn response to Randy
KB7UIT s ener in the February 1994 is­
508. I also am a No-Code Tech. Instead
01 moaning and groaning about me
FCC-s inSislellC8 on requiring code to
gain greater ptMIeges, he should join a
club and have one of the old-timers
leach him. I have done that and will be
atterl1>ting the 13 wpm element.

Willlthe books eat are published by
numerous cocnsners giving the whole
question pool , the written e lements
have been reduced to nothing more
than an exercise in memorIZation. Willl
my electronics background. I could
probably pass the Extra Class elemel"ll
in my sleep. Getting a higher class ..
ceose should be an achievement and
not a joke.

By removing the code requirements.
trcse who have advanced to higher li­
censes would have their eccorrossn­
ments reduced to almost nothing.

If Randy ever decides to try some 01
the more diffiCult VHF techniques (eg.
aurora propagation above 144 MHz),
he win quiCkly find that wiIhoUt code he
won' gel ttvough.

lIthe FCC reduces the code ~ire­
menlla where iI will be "so easy thaI irs
just a nuisance: then they mighl as
well just give OIJI the licenses withoul
lesting at all.

Amateur radiO is a challenging hob­
by, and as such I oppose reducing the
requirements to the point where gelling
an amateur liCense becomes nothing

Glen Gen;:ken N0PNQ, SL Charles
MO J have been reading your magazine
' rom cover to cover lor about three
years now. I enjoy il very much and
have wanted to wrile to you many
tn'es,

The leller from Fred Carmichael
KD4ATW (December 1993) is like a
carbon cq)y 01 me. I have experienced
the very same problems lhat he has.

I wholeheartedly endorse what he
has said about licensing without Ihe
code requirement. If a young person Is
interested in electronics today he will go
into comput8fS and nol ham reoc. Ham
rado could oner avenues lor develop­
men! of greater IypeS ot COl ,l llJnication
if only the code requirement were
aopped to attract these young. talenled
people. The bottom ere Is: Do we want
these people in the COf11lU1er world or
the ham world with COfTllUlers?

Glen-Your point is well fa/(en; but
doIl't give up hope. In fh6 March 1994
iSsue of RadiO Fun, Dr. Joseph H. Tay­
lor K1Jr said IIlat ham radio is sUR an
excellent training goond for )OOfIg so­
enlists. Taylor won !he 1993 Nobel
Prize in physics and said amateur radio
was key in latnehing his caref1f.

Tay10t said /hat technical~
remains at the heart of amateur radio
ana he flaa no objectiOn to the no-<:ode
license. The fact is that there are more
ch oices availab le fo r our brightes t
young people today. Anything we can
do to bring amaleur aato into the
1990s woula help to altrac t more of
lhem into our hobby. It seems only a
malter of time before the code lest
takes its ri{1Ilful place in the museum
between the buggy~ and the slide
roIes.-eharfie WAIRZW
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REP-200 REPEATER

Also available In rf-ftght encsosures, and with data modems.
FM EXCITERS: 2W continuous
dUly. TCXa & x1al oven options.
FCC Iype .cc.pt..:l for c:om 1
high und & IIhf.
• TA n 50-54, 143-174,213-233

MHz ...kit $109, w&t $189,
• TA4S1 : 420-475 101Hz

...k~ $109. w&t $189.
• TASI01: 902-928 MHz,

(OSW out): w&l $219.
• VHF &. UHF AMPUFIERS.
• For tm, SIb, 8Iv OutpuIlevels from

10W to 100'N s.v....1models starting at $99
FM RECEIVERS:
• R1441R22O FM RECEIVERS for 143-174

or 213-233 101Hz. GaAs FET front end,
O.l 54N SMSIIivity! 80th c:rystal &. ceramic
if fill... plus hello;al _tor IronI end
tor exc:epbonal selecli'o'lly >100d8 at
t.12kHz (best available~.! )

Flutter-pmol' hyt,terelis fqJllIch; ate
Ir8ckI drift... kit $149. w&t $219,

• R451 FM RCVR. 1or 420-475 MHz.
Similal' to~ .. kit $1.9 . w&t $2 19

• R901 FM RCVR, for 902·92llMHl
TriJ* OO " "IOl, GaAs FET fJori end.
.,,$ 169. w&t $2.9

• R711 ECONOMY FM RCVR for 28-30, se-se. 73-76. 143-174, 213-233 MHz,
w/o helical res or life. ...Kits $129. w&l $219

• R131 WEATHER SATEUJTE RCVR for 137 MHl. Kit $129, w&t $219

XMTRS & RCVRS FOR REPEATERS, AUDIO
& DIGITAL LINKS , TElEMETRY, ETC.

REP-200N Repeater. Want to use your ACC controller, etc? No problem!
W e' ll make you a repeater w llh rf modules only. Kit only $695, w&.t $995

A fully mlcroprocessor-controlled repeater with autopatch
and many versatile dtmf control features at less than you
might pay for a bare-bones repeater or controller alene!

We don' skimp on rt modules, eitherl Check the features on R144
Receiver below, tor Insta0C9: GaAs FEr tront-end, helical resona·
tors, sharp crystal filters, hysteresis squelch.

Kit $1095; w&t only $12951
(9OOItAHz IHits sHghtIy hJghet')

e REP-200e Economy Repeater. Like REP·200, eKcept uses
New COR-6 Controller (no DTMF cootrol or autopatcl1) . Features real-voice

1ft recorded W1th buill-in microphone " KIt only $795, wIt $1095

Versatile DVR·1 DIGITAL VOICE
RECORDER Module As a ~
,p'" for reeeaters. records your VOIce ,
USIng the bu.IH n m.aophone or external
me Use with !Ilmost !I<'l)' repeater COR
module, May atso be used as a
c:ontelJt c:a ller to play bad< one or more
messages ltYough your transmitter at
the pr"S of a switd t Used as a eas
notepad. it ca1 recon:t the audio output
Of a receiver _ up to 20 SBe. d any-""'" you­want to recall

later. Play back
as many times
as you like
lITough a small
external speakBf.
Extensive man­

ual lells how to USlI multiple rnessage!l
lWld adapl lor many appIicabons.

............_, ..._. _...__ ..... __ ..Iul $59, w&t $99

~ SELECTIVE CALUNG Mod­
ule. Versatile dIml controller with 1
lat~ output Mutes speaker ,~Il

somea os calls by sendng y<JUf 44igit n
COde Or use ~ with a long II l ero dtglt
to alert anyone in dub. Also may be
used to 00 11101 autopald'l or other
~, kit 549, w&l $79

COR·3 REPEATER CONTROLLER.
FeaI..-es adjustable tail and time-<lul
tllnBrS, solid-stale relay. COlI1esy beep,
and local speakilf ampIlfoef, ..... kit S39

CWlD, Diode progrllfm'lable !I<'l)' bme
in the f>eld, adjustable tone, speed, and
timer, _._ klt S59

MQ.-202 FSK DATA MODULATOR &.
DE -202 FSK OEMODULATOR. Run I4J
to 1200 baud digital SIgIl8ls tITou\tI any
m ~er &. r~er ....th ~
handshaltes Radio-lonk computers
telemeb y, etc , kit ea $39, w&t ee $69

9600 BAUD DIGITAL Rf LINKS,
LOW-C:Ollt pac:kel networ1ung system,
COOSIsbng of MO-96 Modem and special
versions of 04JI 144, 220, or 450MHl FM
Trw>smltleB and Ruoeivef$ ..-..errace
directly with lTll)$I INC's Fa st, eeee­
$WI1Ched PA's outpuI1 5 or 5IJW

COR-4. Complete COR and CWID all
on one board CMOS !ogre for low
power consumption. EPROM program­
m&d; specify ceu. ...... kit $79, w&l $ 129

e
COR-6. COR & Real­

NEW Voice 10 on one board
DIgital ie records up to 20
seconos of your voce,

us ing bUilt-in or ext. rrac . Can . record
mulhp le id messages, Ta.1 and nme-out
timers, courtesy beep, solid-s la te relay
10 key Iransmilter. ....kit $99, w&t $149

TO·2 DTMF DECODER/CON·
TROLLER. 16 digits, loll-ca ll res tr ict­
or, programmable, Can lum 5 ruoct.ons
OlO'ofl .... ,_. .kit $79, wired & tested $139

AP-3 AUTOPATCH. Use with above
for repeater autopatdl, Reverse patdl
and phone line remote control are std
.... ...... ....... , kit $79, wired & tested $139
AP-2 SIMPlEX AUTOPATCH Timing
Board Use with above for simplex
operation using a transceiver .__ .. kit $39

TO-3 SUBAUDIBLE TONE DE·
CODERfENCODER. Adjt;stable for
eny tone. Ellpecial lyfOl' repeilt...,
....Ih remote control acIIvatel<leactrvate
provis;ons ... k~ 529. wWed & tested $59

HELICAL RESONATOR
PREAMPS

• GaAs FEr~w~h 3 or .. section
hek:aI resonators reduc. Intennod &
cross-band Imel1......,c. In cr~ical

apprlCations. MODEL HRG-( • ) ,
$80 vhf, $110 IIhf. o$pKlly rt.YW>g 'ar>gII;

142· 150. 151).1112, ld2· IU , 21;J-233, 41f}470.

LNW-(*)
MINIATURE

PREAMP

ONLY $29 u. $44 '*"cI'''''
• GaAs FETPr~ similIIl" 10 LNG, ell­
cepl: desiO i8d tor low coat & ."... aln.
CWy 5{8"W x 1·S/ln x 3/4"H. EasofY
mclU1tS i'l 1nlW\Y ratios.
"SpodIf a.tlIiI"V _ 2S-.)5, ~56. 56-tIIQ,
1").1~ 120-'~ l:;o.~ ~21tl, ~ _ _

TRANSMITTING
CONVERTERS

RECEIVING
CONVERTERS

low noise ~er! to receve -.tlf and
ltlf ba'lcls on a 10M receiver.
• Kit less CilH U9, kit w/eas." SHe

jack$ $14, wat In cue $".
• lr1JlA ranges 8V8I: 5l).52. 13$-138,

144-146, '45-147. 14148, 221).222,
222-224M~ 432..a4, 435-431,
435.5-437.5, /II'ld 43925 (to chlWl3).

LNS-(*)
IN-LINE
PREAMP
ONLY$89...$119 _ _
• GaAs FET Preamp with fe8tu'es .....
\tI LNG seoes, exoepl automlltlallly
IwllChes out of line during tr8nsm1l
Use with base or mobile \J8f\SOeiIIers "4l
10 25W. Tower~ bracl<etsni
·T..,ng~ Inl7S,~.", 4OI).500,

XV2 for or1'If and xv. tor uhl'. Models to
convert 10M ssb, CW, 1m, fI'lC. 10 2M . 2'20.
222, 432, 435,llM atV. lW CUP '
KlfonlyUi. PA"S14l104SWIl'O '. tho

LNG-(*)
ONLY$59-­FEATURES:
• Very low nolM: O.rdS vhf, O.edB \tlI
• High gain: 13-2OdB, depeo'lds 01'\ Ireq
• WIde dynamle range . resist <MlI'load
• stable: low-~"~e FET
~ lldIp J'WIge: l!e-JQ. ~ 13'7·151.
J52· f 12. 21().13O, .fllO.41tl,~ _ _
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RF Hazards
The FCC is considering new rules which

could require radio amateurs and others to
show they comply with certain standards of
radio frequency radiation safety. Those guide­
lines have been recommended jointly by the
American National Standards Institute (ANSI)
and the Institute of Electrical and Electronic
Engineers (IEEE).

The Commission's proposal raises complex
engineering and public health issues. Compli­
ance could cost in the millions.

For the last decade, the FCC has required
commercial broadcasters 10 prove the ir opera­
tions do not expose the ir employees or the
public to RF radiation in excess of the ANSI
standards. Until now, amateurs have been ex­
empt from these regulations. In addition, the
guidelines were updated in 1992 and the FCC
may decide to adopt Ihese much stricter stan­
dards.

At press time, the Commission had extend­
ed the comment period on Docket 93-62 three
times a t the req uest o f various industry
groups. TNX W5 YI Report, Issue #3, Febru­
ary 1, 1994.

Research and
Development Growing

The Clinton Administration's proposed 1995
budget includes increases in allocations for a
variety of electronics and information technol­
ogy research and development projects. If the
package remains intact, it would increase fed­
eral support for R& D to $73 billion, a three­
percent hike over 1994.

Officials predict the shift f rom military 10
civi lian R & D spend ing will reach parity by
1998-a time frame called 100 slow by Con­
gressional critics. Research spending was
kept afloat at the expense of so-called 'big
science" projects, however. Cuts included the
superconducting supercollider--eancelled by
Congress over While House objections-the
space s tettcn . and a fistfu l of big -t ic ket
weapons development programs. TNX Elec­
tronic Engineering Times, Issue 784, February
14, 1994.

Shuttle Ride Was a GaAs
If you have ever built a project utilizing a

GaAsFET, va ractcr, or diode, you already
know the value of semiconductor devices
made with gallium arsenide. Now the market
for gallium arsenide could go sky high after
the February flight of the space shuttle Dis ­
covery.

Astronauts conducted ep itaxial thin -film
growth experiments in what NASA calls the
Wake Shield Fac ility-a tz-tcct-ctameter
stainless-steel disk used to create an ultra­
vacuum in space tor epitaxial growth of these
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GaAs thin films. The vacuum created was de­
signed to be thousands of times more effec­
tive than the best laboratory could create on
Earth.

A consortium of high-tech companies, uni­
versities, and government laboratories Is
sponSOfing the program, which is projected to
continue through 1997. If successful, devices
grown in space could find applications In digi­
tal ce llular phones, hlgh-definition television,
fiber optic communications, opto-electronics,
and perhaps your next home-brew proje ct.
TNX Electronic Engineering Times , Issue
783, February 7, 1994.

This Is Only a Test
One more relic of the Cold War is quickly

fading Into obscurity. The FCC has an ­
nounced it is dismantling the aa-year-ctc
Emergency Broadcast System and replacing
it with a new computer-based system.

Under the EBS, a daisy chain of phone
calls among officials and broadcasters was
designed to get the word out to the public .
Under the new system , emergency broad­
casts will be computerized and automatically
sent to radio and TV stations, cable systems,
and satellite operators. TNX The Independent
Repeater Associ8tion 's "The Purple Crystal,·
No. 36, February, 1994.

Once And For All
The ARRL has petitioned the FCC to make

amateur radio operators' licenses val id for the
life at the holder. The League said in its Jan­
uary 6th petition that there Is nothing in the
Communications Act of 1934 that would pre­
vent a lifetime license term for amateurs, and
said the measure would allow inactive ama­
teurs to return to service at the same class of
license without retesting. The League says
the number of amateurs who could stand to
benefit from a lifetime ncxet is significant.

Under the current 10-year license struc­
ture, the League says It Is already possible
for relatively Inactive hams to remain licensed
during periods 01 extended inactivity. The
ARRL says there is no practical di fference,
then, between such a person and one who
allows his or her license to expire and later
wants to return to amateur radio. Currently,
tnere is only a two-year grace period under
which a lapsed license c an be reinstated
without the need tor re-tesurc. TNX Westlink
Report, No. 665, January 24, 1994.

Try, Try Again
By the time you read this, the Earthwinds

Hilton around-the-world balloon project may
be launched for the fifth time! Hams around
the world are looking forward to wor1<ing the
capsule simp lex on 145.55 MHz. Launch at­
tempt #4 took place in January. Shortly after

a seeming ly perfect liftoff from Stead Field
Airpo rt in Ren o , Nev ad a , the fl ight was
doomed by a frozen vent valve, and the bel­
loon had to land in an open fielc:l just west of
Fresno, California.

In a previous attempt a surprise tempera­
ture inversion layer prevented the craft from
gain ing enough altitude to clear the Sierra
Mountains. At each attempted flight. ham ra­
dio operators on the ground were instrumen­
tal in maintaining safety conmunications for
the mission. Two ot the three crew members
are licensed hams.

Still, after four fai led attem pts, organ izers
and crew remain optimistic. If successful, the
Earlh winds balloon is expected to circle the
earth following the jet stream in 12 to 2 1
days. TNX W5YI Report, Issue #3, February
1, 1994; Radio Fun, tssue 28, November,
1993.

TAPR Has Moved
Tucson Amateur Packet Radio has relocat­

ed to new offices. The new mailing address
is: Tucson Amateur Packet Radio, 8987­
309 E. Tanque Verde Rd. #337, Tucson, Ari ­
zona 85749-9399. The voice telephone num­
ber is (817) 383-0000; FAX (817) 566-2544.
TNX W5Yf Report, Issue 113, Februa ry I ,
1994.

For Sale: Big Transmitter
If you've got a few extra million collecting

cobwebs in the bank perhaps you'd like to bid
o n a really big station whi ch is now up tor
sale in Central America. The Voice of Ameri­
ca has announced it will entertain offers for
its broadcasting facilities in Belize.

The sale is necessary due to budgetary
limitations during the 1994 fiscal year, The
Belize relay is located at Orange Point on the
Gulf of Honduras, southwest of Punta Gorda.
The station is equipped with two 100 kW MW
transmitters , two directional antenna arrays,
an on-site diesel power plant, satellite termi­
nal equipment, control and monitoring equip­
ment, and associated buildings. The facility is
located on 240 acres leased from the Belize
government. TNX Amateur Radio Action ,
February 1994.

TNX ...
... to all our contributors! You can reecn

us by phone at (603) 924..Q058, or by mail at
73 Magazine, 70 Route 202 North, Peterbor­
ough, NH 03458. Or you can reach us on
CompuServe ppn 703 10,775@compuserve.
com; or at the 73 BBS at (603) 924-9343
(300-2400 bps), 8 data bits, no parity, one­
stop bit News items that don't make it Into 73
are etten put in our other monthly publica­
tion , Radio Fun. You can also send news
items by FAX at (603) 924-9327. Ell



"THE WORLD IS FLAT" "THAT THING WILL NEVER F LY"

~
IITHAT ANTENNA IS Too SMALL TO WORK"

There's ore in 0 '")' crowd-s-one (lur f"'Ibhrs Ihe limits and rro\"O tilt
skepncs wrong. Tbe world sai led into anew era ofdiscovery "ilh Coltnllbus.
The \\'right brodcrs propdled us into lilt Jgtofairtravr]. AEA. advances into
the ranks of 1000:- djsti~'UishcJ r iontm with rbe lsol.oop 10-30 HF
;uumru---.1 35" loop antenna ....i rh low-angle performance that is better dun
manvfull-size HF antennas,,

Onelscl.cop 10-.'0HFpionceroflersrhis:"Big-gtmDXcrs will rell you
norhini: 1&11 small can work. 11w,' will conunue to rell NU thisafter \'00 work

, , "
acouplehundred co untries with it. Ignorerhcm ln2-J. months, I han-worked
213 countries ;UJd confirmed 198."

The reason you get such a big performance in a small package is the
dTicimcy ofl ilt' Iso l.oop 10-30 HF;it's72%on 20m, rising
to 96%on 1(hu. 'Themain loop serves as an inductor. tuned
with a IO,(XX) volt variable capacitor. h t'lj,u'!1cy rangl" is
10 ~1HI. IO 30 ~1HL withcontinuous coverage. TIll.' unique

Co.

comPJet dcsign is also idt'.a! if you'll' fxing Sp;l(f' limirations-c-mocm it in
fOur at tic, on a balcony. Of go mobile.

With till.' optional IT-I Atttorlloltic Antenna Tuna (brlow). tuning
~'OUf lsol.oop 10-30 HF becomes an advenrure in speed -s-2 or 3 seconds is
t~l'icall~' all the nme If rakes before you'rr nmed and ready to go. (Antenna
COIJlt"5 standard with a maoual tunrt.)

DiscOHT rhe world of big antenna performance in asmall antenna. GIl
our literature requl"st lineat (80.)) 432-8873
and reqUt"5t the "Inside Srory" 0 11 thr
Iscl.oop 10-30HFor call us dirccrn
(206) 774-5554. For best r ricing.

secYOllr fa vor­
Ire amateur ra­

dio equipment
dealer.

UJ



Number" on ,our Feedback card

Motorcycle Mobile!
Take ham radio two-wheeling.

by Irwin W. Fisk KC6QJB

..

PIIO!O A. MARC members proudly show offtheir bam-radio-equipped motorcycles.
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T he most frequent complaint of those trav­
cling with VHF/UHF rigs is the indiffer­

ent reception they often receive when keying
up repeaters in unfamiliar areas. A new le­
gion of hams is finding. however, that this
does not apply to them. Instead, they are ex­
periencing the thrill of treating pileups. M~
rorcycle mobiles represent one of the hottest
new trends in ham radio.

Ra y Davi s KD6FHN is presid ent of
MARC (Motorcycle Amateur Radio Club).
Davis and two fellow MARC members re­
cently rode their Honda Gold Wings on the
Four Comers Ride from San Ysidro. Califor­
nia, to Blaine. Washington; Madawaska.
Maine; and Key w est. Florida. "It was amaz­
ing," says Davis, "There were repeaters, ex­
ce pt for wide-open spots in Montana and
South Dakota . all the way to Maine a nd
down the East COliSL As soon as I wou ld go
on the air with 'This is KD6A-1N, motorcy­
cle mobile, looking for loc al information:
hams would sia n askin g me all kinds o f
questions . .. we wou ld talk for hours. It was
this way fro m one town to the next,"

" The interest in MARC is phenomenal."
says Davi s. " In less tha n a year we have
picked u p ove r one hu nd red membe rs."
Members donate hundred s of hours each
month by riding herd on charity walks, runs.
and bicycle rides. A callsign is not a prerequ i­
site for joining MARC, but all of the mem­
bers arc licensed hams. Most were motorcy­
cli sts first, and now see ham radio as an en­
hancement to thei r enjoyment of riding. Oth­
ers, like Billy Hall N6EDY, enjoy the fun of
trying so mething new. " I've been licensed
since about 1960, and 1 had tried about every­
thing in ham radio. I heard about this. and 1
thought great, now I can enjoy both hobbies."

Their rigs ru n the gamut: handhclds adapt­
ed to motorcycles, single-band mobi les, du ­
al- and triband mobiles, to meter HF rigs,
even a Kenwood TS-50S. Several members
have both HF and VHF/ UHF capability.
Danny Velderrain KD6FLP mounted his to
meter Ranger RCI ·2950 on a crosspiece: be­
tween his handlebars, and he alternates be­
tween his Alinco OJ- tOO and Yaesu 50 watt
mobile for 2 meier work..

A No-Code Tech o ften se lects a hand­
held for his first radio-an easy installation
for use o n a bike. The key compone nt is a
speaker/microphone such as Comet's ML·7.
The ice-cube-sized unit has two leads that
plug into thc speaker and microphonc jacks
of your handheld. Attached to a third lcad is
a small earpiece that acts as both a speaker
and a microphone. Its PTf button allows you
to switch between se nd and receive . The
ML-7 is easily attached with a brocket or
tape near the left-hand gri p, and the antenna
can be easily attached via coax to the con­
nector on top of the handheld. Members with
handhelds ofte n connect their rubber duck
antennas 10 an adapter, such as the Realistic
Suctio n Cup Accessory, 17-31 4, made by
Radio Shack . This adapter has two side­
mounted suction cups near its base. The suc­
tion cups stick easily to the windscreen. thus
making it ideal for quick setup and take ­
down.

If prolonged use is anticipated. the rig can
be powered by connecting the power leads to
the bike's battery The radio can be nestled
into one of the bike's up-front compartments
or it can be mounted with Velcro so it can be
ea sily del ached for o ff-bi ke u se . MARC
members report worki ng each other on sim­
plex up to 10 miles with their handhelds, 5

watts, and their adapter-mounted rubber duck
antennas.

The miniaturization of ham radio is a boon
to motorcycle installations. One of the newer
innovations is the dctachable face feature of
some VH F/ UHF mobile radio s. The small
face mounts nicely in front of the rider while
the radio rucks safely ou t of the way in the
luggage compartment If you are installing a
dual- or tribander, you can also mount the du­
plexer or triplexer unit in back with the radio.
A ntennas can be mounted o n the luggage
rock. if properly grounded, o r in any other
convenient rear location. In the case of Gold
W in gs. seve ral MARC members have re­
placcd th eir stock issue AM/FM a ntennas
with VHF/UHF models.

The sm all Kenwood T S-50S is already
findi ng its devotees in motorcycle amateur
rad io. Ray Davis mounted his TS-50S HF
un it in tandem with the face of his Kenwood
74 1-A VHFIUHF uibander. This gives him a
previously unheard o f number of HF, VHF,
A ND UH F radio bands in a foo t- square
space. Davis connected his Kenwood 741-A
to a trtptexer that in tum connects to his
Comet 224 triband antenna. He connected his
TS·50S to a fo ld-over Comet CA-HV multi ­
band antenna that is mounted on his luggage
rack. T he C A-HV also works on 2 mete rs
along: with the HF bands.

T hese ne w detachable-face radios don 't
preclude one from installing a full -sized mo­
bile rig . Standard mobile radio brackets, se­
cured with sheet metal screws or bo lts, can
be used for most mobile rigs. You will need

Photo B. The ML- 7 miniature speaker/mike
accessory from Comet allows you 10 easily
adapt your HTf or motorcycle mobile use.



Free MFJ Cata 09
and free Ins.. uclio.......nua..

Write or eaa toll·free • • • 800-647·1800

tenna!
Full size performance . . . No ground or radials

Operate 10 bands: 75180, 40, 30, 20, 17, 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 -- 75180. 40. 30. 20. 17.15. in all parallel radiators.
12. 10. 6 and 2 Meters -- with th is MFJ·1 798 T his forms a very large eq uivalent radiator
vertical antenna and getful/ size performance and gives you incredible ba ndwidt hs.
with no ground or radials! These radiator stubs provide automatic

Full size performance gives you high bandswitching .. there is absolutely no loss due
efficiency for more power radiated. The result? to loading coils or traps.
Stronger signals and more Q ·5 QSOs. End Loading

Full size performance also gives you On 30. 40. 75/FIJ Meters, end loading _ the
exceptionally Wide bandwidths so you can use most efficient form of loading _ gives you highly
more of your hard earned frequenc ies . efficient performance. excellent bandwidth, low

Full size performance is achieved by using angle radiation and automatic bandswitehing.
separ~l.le full Sl~ radiators for 2 through 20 Meters MFJ 's unique Frequency Adaptive
and highly efficient end loading for 30, 40 and 75 L·Network'" provides automatic impedance
180 Meiers. matching for lowest SWR on these low bands.

You get very low radiation angle for exciting 1\ming to your favorite part of these bands is
DX. automatic bandswitching, omni-directional simple and is done at the bottom of the antenna.
coverage. low SWR and it handles 1500 watts PEP No G rou n d or Radials Needed
SSB. , . You don't need a ground oe radial s because

M':J s unique Elevated Top Feed" elevates the an effective coun terpoise that's 12 feet across
feedpo mt allthe way tf! t~e top.of t~e anle~na. It gives you excellent ground isolat ion.
puts the ma~lmum radiation pomt high up ~n the You can mount it fro m ground level to roof
clear where It.doe s the most good . . your s ignal top and get awesome performance.
gets out even If you're ground mou nted. • • •

11'5 easy to tu ne because adjusting one band No Feedhn.e ~adlatlOn to W~te Power
has minimum effect on the resonant frequency of The feedline IS decoupled and Is?lated from
other bands. ~e antenna With MFJ's excl1!sl\le A,rCo~'"

Self-supporting and just 20 feet tall. the high ~wer current ~Iun. It s wound With
MFJ.1 798 mounts easily from ground level to ~etlon coax and can t saturate. no matter how
tower top •. on small lots . backyards. apartments. high your power.
condos , roof tops, tower mounts. ...._ _ Built to L a s t

Separate Full Size Radiators f I Inc~dlbly strong soli? fiberglass rod and
SqNzrrzU IuJJ size quarter wave radiators are used _ , large .d13meler.~ I T-6 aircraft strength

on 20 17 15. 12. 10and 2 Meters. On 6 Meters. the aluminum tubing IS used 10 the main structure .
17 Mder'rndi'ator becomes a 314 wave radiator. Efficienl high ·Q coils~ wo~nd on lou gh

The active radiator works as a stub to decouple MFJ·1 798 ~ow loss fiberglass forms ~smg highly weather
everything beyond it. Inphase antenna curre nt flow s 526995 resistant Teflon- covered~....= .". .... '<Iv.-

Super 80/40M Vertical MFJ halfwave Vertical
DesIgned as a high MFJ-1792 6 bands: 40, 20, 15, 10, 6, 2 Meters . . .

performance antenna for S15995 No radials or ground needed!
so and 40 Meters. the Operate 6 bands -- MFJ- 1796 I'
MFJ- I792feawres ajiJi size quarter 4O.20,15. 1O.6 and 519995
wave radiator for 40 Meters - . thars a 2 Meters . . with this
full 33 feet of nrth1ess radiating power. MFJ·1 7% ground independent

End loading -- the most efficient halfwave vertical ante nna ! 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 4 111 foot capacitance hat 24 inch footprint! Mount it anywhere
and a high-Q coil wound with Teflon- from ground level 10 tower top -- on
wire on a low-loss fiberglass form. apartments. condos. small lots, even

The entire length radiates power. motor homes. Perfect for vacations.
High strength 6061.T6 aluminum field day. DX·pedition. camping.

tubing. super strong solid fibe rglas s Efficient end loading. no lossy
insulator. Frequency Adaptive traps. Entire length is always radiat· r··-
L-Nerwork"". heavy duty swing mount ing . Full size halfwave on 2 and q ,
Handles 1500 watts PEP. Requires guying and 6 Meiers . High power air-wound choke balun
radi alsj counterpoises or ground screen. eliminates feedhne radiation . Adjustin g one

MF ·1793. $179.95. Same as MFJ· 1792 but band has mi nimum effect on other bands.
includesjidl size 20 Meter quarter wave radiator. Automatic bandswitching, low radiation

Box Da n Portable Loop ",.1,. omni-directional. handles 1500 wattsr I PEP. Goes together in an afternoon.
No. it's noc a fan MFJ.1780 -~. ~

- 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. Nearest Dealer/Orders: 800-647-1800

Car ry it like a SUitcase. tuck It ma c Technical Helps 800-647-TECH (8324)
of your car or check it as ba~age on a plane. ·1~~g=:;,~~~=

When y~u get there,.set It on a.table or gua (less MFJ ENTERP R ISES, INC.
desk and enjoy ragchew.mg or DXmg. ME~ 80. 494, Miss. Slate. MS 39762

A Uwe~~-muctJon. covers 14-30 MHz (601) 323.5869; 8...4:30 CST. Mon-Fri
continuously Including WARe bands. handles FAX: (601) 323-655 1; Add 120 sJh
150 watts. Remote control has fast/slow tune MFJ • . . making quality affordable
buttons. Separate control cable not needed. Prices IIf'ld 'PfCilir.alions'~ 10 ttIaoge C 1W4 MFJ [fIlt,!";'" . l..c,

emcee 16 ON READER SERVICE CARD

10 Bands--I MFJ

MFJ Super Hi-Q Loop"
MFJ's M FJ.17Il6

tiny 36 inch s299's
diameter high
4ficimcy kxlp antenna lets
you operate fa to 30 MHz

. /y - in Juding
~~

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

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

Srqwrauy./o-use! Only MFJ· J786 Super
Remote Control has AUlD Band Selection", It
auto-tunes 10 yourdesiredband. then beeps to let
you know. No control cable is needed.

Fast/slow tune push buttons and built -in
two range Crass-Needle SWRIWaumeter leis
you quickly tune 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 lhin 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 nykm bearing, anti-backlash mechanism.
limit switches and a continuous no-step DC
motor for smooth precision rurung.

A heavy duty 118 inch thick ADS plastic
housing With ultraviolet inhibi tors protects it

MFJ-1782 . $269.95 . Same a.s MFJ-1786 rot
remote control has only fast/slow tune buttons.



Pho/Q C. This simple handheld installation can be ellSily removed 10 pcevenstbeft.

metal straps 10 secure the larger radios. You
may want to think about the security of your
radio before choosing a rig for your bike.
The detachable-face rad ios are less vulnera­
ble to the ft, but the y are more ell, pens ive.

Most rigs are powered by connecting the
radio 's power leads 10 the terminals of your
battery, but make sure the in-line fuses are in
place . This arrangement works fine while the
engine is running. bUI motorcycle batteries
are small and not cond uci ve to poweri ng
long-winded QSOs while the engine is off.
Several MARC members report they operate
their mobile rigs on low power to prevent ell­
cess batte ry drain.

VHF/ UHF ante nn as. because of thei r
small size. can be easily mounted nearly any­
where in the rear. Most MARC members in­
stall their antennas onto their grounded lug­
gage racks.

HF mobile antennas need to be of a man­
ageable size for motorcycles. Whips can be

used for your favorite band. but a multiband
suc h as the Ourbacker or Corner's CA-HV
will be required for multi band HF work.
Most Outbackers will cover from 10 through
75 meters. The CA·HV will cover 2. 6, 10,
15. and 40 meters. A 20 meter loading coil is
also available. Make sure the base of the an­
tenna bracket is grounded to the frame of
your bike.

The s pe ake r and mi crophone arrange­
ments are th e most probl ematic aspect of
motorcycle radio installation. You have sev­
cral choices: 1) use the standard mobile radio
speaker/microphone arrangement where the
microphone hangs on its mounted bracket
until you need to reach for it; 2) use the in­
your-ear speaker/microphone arrangement
discussed earlier in th is article; 3) integrate
the speake r andlor microphone int o your
helmet.

The first option has the advantage of being
easier to install, bUI has the disadvantage of

outside noise di straction to your speaker. On
the plus side, many of the newer rigs have
freq uency and volume controls built into the
microphone.

The second option, the ML-7 or its equiv­
alent. works but reportedly lacks the speaker
fidelity of a norm al-sized speaker. The ML­
7K is needed for use with Kenwood radios.
This option works best when handhelds are
utilized as mobiles.

Integrating the speaker into the he lmet is
more complex on the installation end. bUI
makes for a more comfortable mobile opera­
tion. One of the simplest methods. used by
se veral MARC members, is 10 buy Radio
Shack's Compact Disc Cassette Adapter #12­
1951. It loo ks like an ordinary cassette tape.
except that it has a wire attached to it. TIley
insert the "tape" into thei r bike's tape deck.
Tbe end of the attached wire plugs into the
speaker j ack of the radio. The audio of the
radio feeds through the tape deck into the ex­
isting helmet speakers or the bike 's external
speakers. Member Billy Hall advises setting
the ham radio vo lume on low and contro lling
the volume with the tape deck's volume con­
trol.

Several members of MARC have installed
small helmet speakers. such as those made
by J&M in the he lm et. Thi s s peaker. of
course , connects directly 10 the speaker j ack
of the radio.

Once you have installed your rig on your
bike, you are in for an enhanced ham experi­
ence. Danny Velderrain sums it up : "When
you mention yo u are a motorcycle mobile .
everybody wants a piece of you."

MARC's cont act person is Ray Davi s.
Pre sident. 3 Lindberg. Irvi ne CA 92720 ;
(714) 551 ·1 03 6. MARC HF nels meet every
Tuesday evening: 000 UTC on 14.260; 0100
lITe on 7.250. The VHF net meets Wednes­
day at 8:00 p.m. PST at 146.985. iii

Photo D. What else could Jail ask f or? KD6FHN operates motorcycle mobile with his Ken­
wood TS-50S (foreground] mounted in tandem with his Kenwood 74 / ·A (faceplate ill back­
ground).
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Photo E. MARC members Ray Da vis
KD6FHN and Danny veiderrain KD6FLP
are deep ;/1 a forest ofmotorcycle mobile an­
tennas.





Nl&'nber 5 on your FeedbKk c.rd

The 40 Meter F ull-Wave

Horizontal Loop
Take your signal to the treetops.

by Dean Frazier NH6XK

CO ilM

Seal Entire
Connection
With Silicone

PL co nnector of the coax (now screwed 0010

the SO connec tor) by a small hose clamp .
(See Figure 2). The plastic strip is hoisted up
into the trees by nylon line thrown up previ­
ously. I use the "weight and string" method
of gett ing li ne s up into trees. Some fast

Plastic Tlu

Nylon Holst Line,

PUC strip

Figure I. Attaching the nylon support IIIIe(s) 10 lilt.' anreWla ",'I'("•

Antenna
Wire

strip, about 9 " long) 10 which is mounted.
via plastic ties, an SO 239 connector. One
end of the antenna wire is so ldered directly
into the sa's center conductor: the other, af­
ter making its way around the forest through
the trees. is attached to the braid side of the

Figul'(" 2. Feed poinl detail. Wil'(" strain rd ief is provided by first threading each end of the
loop 's wires through three holes each about an inch apart. on each side of the S.D. conneClor.
be/Ol'(" electrical connections 01'(" made.

¥ Antenne Wire

Nylon Line
To T....

/
~ y

"3" D1emeter Loop
Spe ghett l Tubing

• . .

Band '.........,., _ Weves Geln Feed Point W.ve Angle
(meters) (MHz) (on wire) (Oil<!) (resistance, ohms) (degrees),. 28.500 4 +.. 14. ,.

12 24 .940 3· 112 +' 130
15 2 1.225 3 +4+ 12' ta
17 18.11 8 2· 112 +4 ,,.
eo 14.200 2 +3+ 11. 15
30 10.120 1·112 +3 ' 00
40 7.150 , +2+ 90 30
eo 3.750 '12 +1+ 50

• .Table I. 40 Metu Full-Wave Horioma i Loop (142fut of#12 PVC covered COpfWT '1H I'(") at 35
fee t.

I f you have the space to put up 142 feet o f
wire in a closed loop configuration, and

you desire 10-80 meter operation, including
the WARe bands. the 40 me ter full- wave
horizontal magnetic loop may be just what
you' re looki ng fo r. It doesn't have to be
square, out in the open, or very high ofT the
ground to perfonn well.

My 40 meter loop averages 35 fee t in
height (about 114 wave high on 40 meters),
and y ie lds 5-9 signal re ports to midd le
America and 5-6 reports to the East Coast
from my QTH on Oahu, Hawaii, with 100
watts. The loop gets 5-9 to 10 dB over into
VK and ZL, across open water, and this de­
spite the fact that (I) the loop is buried in
and amongst trees o f a forest . (2) the loop is
no t at all square. and (3) my feedline (50
ohm coax term inated with 22' 6-5J8M of 75
ohm coax. velocity factor 0.66. giving 114
wave on 7.2 MHz) is almost 300 feet long.

I use #1 2 AWG copper wire. PVC cov­
ered, and I do not usc a balun. A I :I current
balu n (inducti ve coupling) can help to re­
duce RF signa l pickup and re-radiat ion by
the coax braid , but I suggest not using a
ba lun for mult iband operat ion unle ss the
balun is very broadbanded (low Q) lest you
bu m it up at hig h reactance le vels on fre­
quencies other than the design band. I do
cancel RF at the feed point with eight turns
of the coax wound 10 a d iameter of 6". taped
together as a "coil" or RF air choke.

All antenna allac hment points are via 118"
ny lo n line te rm i nat in g i n a 3" lo o p of
spaghetti tubing. I avoid d irect contact with
trees because this seems to increase the an­
te nna 's no ise le vel on recei ve and al so
seems to cause some degradation o f trans­
milled signal due to energy absorption into
the trees (see Figure I and Table 2).

On band s other than 40 meters I use a
matchbox (UC circuit) 10 tune out reactance
and help kee p the SWR down to allow full
power transfer. Some form of magnetic cou­
pling in the transmi ssion train from rig to
antenna he lps to suppress harmonics which
can cause T VIIRFI , so a tun er. no matte r
ho w s im ple, is suggested . regardl ess o f
whether it is needed for impedance matching
or reactance rune-our.

The feed poi nt mechanical construction
consists of a strip of plastic (a 2" PVC strip
cut down the middle to make a "plate" or
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• Send & Receive in:
CW I RnY(BAUDOT) I ASCII

IHF XCVR I +
+

Incoming data

Outgoing data
appears here

IDATA CNTLR I
+

[j]

• Standard Display
shows RXITX VFO
freq 's, t ime and
current memory

..- Format & Edit
stored MSG's here

• Messages can be:
edited, sent &
appended to out­
going message

«-

--

0930
flOOD

0930

flSGI

PC-1610

(Keyboard Not
Included)

TNXFER 050. 73

•

/,{.D3SIO-T

3>CRNNEO

/'I.03S/0-T
1'I.03SIO-R

• Basic display lets you know
exactly where you are.

• Store up to nine 256
charac ter messages.

• The PC-1 61 0 Performs the
functions of an HF Trans­
ceiver, Computer, Data
Controller and Control
Software all in one package.

8psalic;abons we Sltlject 10 ctIange Wltt10lJI oxce.
• IBM Xl is a registered traDemark of the IBM Corpaalion.

Patcomm Corporation "
introduces the PC-1 61 0'" a full featured HF trans­
ceiver with bu ilt-in keyboard interlace. Plug a stan-

•dard IBM XT compatible keyboard into a PC-161O
and instantly enjoy keyboard CW, RnY (BAUDOT
and ASCII) data communications. Incoming morse
& RnY data is decoded and d isplayed on the built ­
in LCD display. The PC-161 0 offers the following
features:

• Built-in XT keyboard interface (keyboard
optional)

• 160-10M ham band coverage
• USBILSB/CW/FSK modes
• 75W output power
• Built in digital powerlSWR meter
• DDS VFO w ith 1Hz step size
• Selectable variable speed/fixed 10Hz step

VFO tuning
• Built-in 24hr clock
• 90 tunable memories
• 1 scratchpad memory
• 9 (256 character) keyboard data buffers
• Built-in 5-75 w pm IAMBIC keyer
• Built-in 2.4KHz, 1.8KHz, 500Hz, 200 Hz &

RnY filters
• Notch filter
• Select 1 of 3 antennas from front panel

Designed and manufactured in the U.S.A.
Phone: [516) 862-6512. Fax: [516) 862-6529
7 FloweMield M1 DO, St. James NY 11780

The PG-1610 has too many features to adequately describe in one ad...
cal/ or write for a detailed brochure-Major Credit Cards Accepted.

o W@@fj!jJfj!jJ
~

CIRCLE 32 1 ON REAOER SERVICE CARO



Plan View

Nylon LIne

----=::::-.... 3 - 4 dB

y

" B

x

feet. hUI not jess Ihan 05-Ul x .~5- 1 12 = 19·113 feet.
Avo id in ternal angles le ss than 90 de ­

grces. Don't usc: a design like that in Figu re
5. for obvious reasons of signal cancellation.

If you desire stronger propagat ion in a
preferred di rection. angle the plane of the
loop toward the desired direction in a slop­
in g loop (o r diamond ) configu ration (see
Figure 6 1.

But if you do make the loop into a dia­
mond shape and slope it. don ' t let the short
width (across) become less than 0.885 x the
length of a side when square (see Figure 7 ).

Specifically. for 40 meters. a sloping dill­
mond would look like Figure 8 (The sketch
shows the minimum width and maximum
lengt h allowable before the loss resulting,
compared to Ihat of a square loop. exceeds I
dB).

Comment: My 80 meter SkyLoop (282
feet of w ire. another antenna) enjoys the ad­
vantage of both horizontal and vertical po­
larization. as ha lf o f the loop (the .....est half}
is more or less horizont al. while the remain­
ing east half slopes down into a gu lch. The
result is tha t the Sk yLoop is effectively a
sloping loop. It's plan layout is not at a ll
sq uare. but the short width is greater than
0.885 x the length of a square loco's side.

Alway s feed hori zon ta l loo ps at thei r
highest point. And note thai a 40 meter full­
wave loop is a half-wave vertical on 80 me­
rers . the loop functioning as a capacitance

Continued on pagr /8

Figure 5. tntemai angles of less than 90 de­
grees C(III cause signal cuncetkuion prob­
lems.

A
o

Antenn. Wire

Approx.
25' Hig h

t-
o

ao

o

1.454 x S

x
y

Directional enhancements are made by positioning tile plane toward the desired

x y
2

S ) x (1 .454 x S) = .79 x S

1'1

29 '

To _-'
RI ,

~ .546 x S ~

Figure 6.
engle.

The point o f this geo met rical digression
has been 10 sho w that you don 't have 10
make the loop square to make it work well;
just avoid making (if rectangular) the short
side less than 0.546 x the length of a sq uare
loop 's side.
Example:
Total wire in loop = 10000f(M Hz) feet.
40 meter loop wire = 100517.077 MHz = 142 feel
If square. then each side length = 142/4 = 35-1/2

".

Area • (.546 x

i
s

t
x y

1"

Figure 3. A "iew oflhf' 40 Meter Full Wm'e Hori::.rmral Loop.

•

75 Ohm

2
Area = S

Figurr 4. YOll don i have to fllClk,. the loop squall' to make ir work well,

y

.>.
Approx.
35' Hig h

Ji
2

o

SO Ohm

twirling and a hard launch at the right angle
can put a 4 oz. lead weight with light line
some height up. A fi shing rod/spinner works
well also.

Lots or line throwing , tree branch tri m­
ming, cl imbing. sweat and hard work may
be neces.~ary in a thick forest 10 get the loop
up and clear o f sma ll branches. but then
again. in a clear area some supports for the
antenna would be required. and it takes work
10 put them up. too. So. as long as you can
avoid near (AJ27t) fiel d prox imity 10 large
(over 6~llimbs. lhe loop will work almost as
if Ihe forest weren't rtere ... e.g. on 40 me­
ters. try to slay 22 feel away from large tree
trunks. 12 feet on 20 meters. erc.. otherwise
a significant percentage of energy will be
absorbed by the trees, resulting in reduced
primary signal strength (see Table I).

Concerning gain and enclosed areas. real­
ize that a square loop (each side 1/4 electri ­
cal wave long . all comer angles 90 degrees )
has a bit more than 2 d B gain over a d ipole
at the same height over the same ground.
For a rot-square loop to lose I dB in signa l
strength compared 10 a square loop (a jusl
barely detectable audio difference). its en­
closed area has to be reduced about 7n o f
thai of a square:

IOlog 10.79 ) = - I d B
The signa l from the loop in Figu re 4B will

be about I dB less than that from the loop in
Figu re 4A.
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$229.95

Systems
"0 VISA

I0°: ~ 0 ~ I Col,:~;:.c~= b <?Q'Ot doJlo,I;'

Phone 714496-6639

Box6.418
Loguroa N'g~
CA 92t1J7

Pasokon TV

doesn't have to be expensive anymore
Quality Color SSlV

is easy and aHordable with Pasollon lV.

H AND H EI.D MIC R OPHONEISP EA KEA
W ITH A N TEN N A CON N ECTION .

Send and receive an popular modes.
Hardware interlace trts inside corJ1)l1tet

. ----- .'

CIRCLE 1T ON II£,lDER SlElnflCE C....1tO

Slow Scan
Television

Pi nee
SOFT1N'ARE

KaGOlD for Kantronia wN5 """
PkGOID for AEA PI(·88,232,2232

Invest in the GOlD standord trodayl
Easy operation with inuedible power!

• Conferencing • 8cKkground File Transfers
• Robot cas • logging • Maua files

• Automatic Qrn/QSL Exchange
• Advanced Text Handling

• 95 page Manual
• Exten5lVe Help System
• Quick Reference Guide

• Nothing Else Comes Close
_- -soOnly $79.95 p1U$$5 $/h

SO-

Absolute Value Systems
I 15 Stedman St. 17
Chelmsford. MA 0 1824-182.3
(SOB) 25&6907

OACLE 3S1 ON READER SEAYICE CARD

New - SSlV Explorer $94.95
Small receive-only interlace plugs into serial port.

e...-...I8MPC'AT", _ , : ' • . '2IlI5'" _CPU._VGA
--... M!HXlS."""" _ _ "'_'�� .. U.SA. _ '" til

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

., D'I_ .... ___

-~--'"'__ o' _ _--­"'-' - - < '-

--- _-=~=.,.,... ~._T ...._ •.'20".-... ...... _.
-- ° ._-- - .....

IJ:lOl8~ · ·• 1
O RCLE &3 ON READER SEJ'lVlCE CAFlD
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GrOUndlt~

O RC1..E 211 ON READeR SEIMCE CARD

CIRCLE 131 ON READER SERVICE CARD

SFX 80 - $79.9S 40,30,20, 17, 15, 12- "US CL

10 - SSt.'S Add $6.50 1/11, Com. U.S.
S.ti.lfactioll O.........1eIOd S..,c1 Q\I,ck/ S~...

VISAIMC PHONE ORDERS to: Fl..YTl!CRAI'T'"
800-456-1273 P:O: B0ll.3 14 1

M.F 9A.SP (PT) 8OS-S8J.317J Simi Valley

CIRCLE 118 ON REA DE R SERVlC=E=C='~"-}D

Solid Copp« Buss S fUlIeu StM~
Grounding Stud EW!r)' 6 tlc:tIft

Top or 8M:k 1n.lallfiJon

GrOUI7d . " 01your equipment ctw..Is '. to •
sJngle -'II ground in OM! ...y mwn.tion.

Money bM:k !JUMW1fH. /I not UfJIfit>d!

+ $3.50 S&H each 2 ft. '11.95! =1
Malcllecklrrtuleyome"'o: 3 ft. $16.95 ~J.M.S. 4ft..•...$21 .95 A.aoIabllr

35 Hilltop ......~ Dept.. 1 J "a~,'n S stemsStw"tuod, CT 06901 • m, , I Y

VOX CONTROLLER
SECOND GENERATION

nexl generation VOX controller wilh adj vox
sensitivity. timers and CWID. Operate VOX
witlt no internal connections to your redios
or COR for more demanding systems.

BC-21 w I CWID & enclosure.....S89.9~
Add DTMF nnl control. potch and ou lpllt~ 10
conlrol oUleI" equipU'latllo the BC·21.
BC-2R adds rmt etrl and patch....S79.~

DTMF dKOder Boards for every nee1l
BTD-8C has 8 latched. rmt loll-restriction.
LiTL, Ie sockets &. more $99.95
BTD-8M morncnwy outputs S79 95
BTI>-8A-...$69.95 Ori~ HC- l....S34.95

HoI Products. Inc Orden 800-854·2426
P.O. Box 57 Info 901-968-S416
Lexington, TN 38351 add $4.00 S &. It

TIle FLYTECRAn-SF'X Une vi Monoband
Vertkal HF Anlmnu

For thole ho cIanand I hlah-
etndenc}' tu.... ........., bo:i&hl.
and space are criUcal taaon, lhe
R.T'l1OW'T~ SFX line • ideal.

. a .n....e .......... (ur 10, 40, JO,
20, 17.15.12 a. 10...-... Eadl
only 9 tl tall (10_wslishUY
shorta".) • Prerioioft.w_nd f.lI
kna1h hdix Siva incredible OX
performance. • Ul'Obt",RYe ­
Porlcc:t fur_1Ulriaed
area. • Instant ,,-liP and tar
d<M-n"or l..ye up permanently .
.Top whip adjllsta: for to... SWR
poinL • Usee 2lhon.ened lUncd
",di. l, with R.YTI:O.AfT­
r.AOlALCOlU ~ ( 10 mew:r ..... 3).

FLYTECIAFrWSJl: Mo•••den
..... I. daily d lite w ld.

Is Your
Shack Grounded?

~:§i--

118· l 112 ·
110 Ccwe<

"'"­mm
.1I1ft

FEEDBACK
In our continuing efIor1 to presenl the beslln arna­

ieur radio lealUres and columns, we recognize the
need to go direc1l~ 10 the SOlll'Cll-yOU. the reader. Arti­
cles and columns are assigned 'eedback numbers.
wt¥ch appear on each artidelalll.mn and am also as­
eel hera. These numbers COfTespood 10 lhose on the
feedback carll opposide ItMs page. On the card. please
check the box wtid'I honestly represents )'W' opirion
of each ar1ide or coIl.1TV'L

Do we reany read the leeclback cards? You bel!
The resdI$ are laIUalecl each month, and Itle e<ItOIS
take a good. harcllook Cd what you do and don' like.
To show our appledatio ~ we draw one feedback card
each monlfl and award the lucky MYler a tree one­
year~ (orel1ension) 1o 73.

To &aYe onposlage. whynol til 0lA the PItlWd A&­
port card and Ihe Fee<I:Iack card lnl pIA thelTl In an
envelope? Toss in a lWnring Ol' praising letter 10 the
editor whk! you're al • . J,J lor Ih8 low, low priolI of 29

,.""
1 Never Say Die
2 Lette rs
3 oax
4 Motorcycle Mobilel
5 40 Meter FU"Wav8 Horizontal loop
6 The Big KahlXla
1 Review: The UghIning Boll Quad
8 Review: The Diamond X2200A
9 Review: Ouickyagi Antenna DeSign Program

10 Sensitive Bandspread SWL Aeceiver
11 2 Meier Hall·Ki!OWatllol $1 per Wan
12 Using Inlemational 9Q96-IlA
13 Dealer Directory
14 Updates
15 Hamsats
16 ATTY l oop
17 carr's COfner
18 Homing In
19 Hams with Class
20 Ham Help
21 ORP
22 Pacaet & Computers
23 ATV
24 Above and Beyond
25 Ask Kaboom
26 73 Intemalional
27 Specia l Events
28 New Products
29 saner 'n' Buy
30 propaqaton



MICROWAVE ANTENNAS The 40 Meter Full-Wave Horizontal Loop

.. ...2l2. Feet
f MHz

Area :::

,88 5 x 2 51
f MHz

x V

(b)

Minimum ..
WIdth

section's length is based on the lowest fre­
quency of planned operation. Of course.
tuned feeders may also be used.

For those who are unable to erect anten­
nas very high. the 142-fool length of wire as
a 40 meter fu ll-wave horizontal loop about
35 fee t above ground is a winner. And it
doesn' t have to be textbook square . or
horizontal. to be effective. iii

3 . 4 dB
G. II! ~.'--I'----

(a )

s

s

.Ji. X Y .Ji.
2 2

10050 , ..
I MHz 4 : -.u. Feet

t MHz
s •

s

2
Area:: S

Figufl' 7. 0 011 ) let ,lit' short width (ucro;u ) become tess thall 0.885 x IlIl' [f!lIglh vf u side
when sqllarr.

Continued from pag~ / 6

hat for radiation from the vertical feedline.
Horizontal loops art' easy 10 build. erect.

and require no tuning if you cut the wire
according to L = IOO51f (MHz) feet. where
the frequency f is for the lowest band of de­
sired operation. Feed the loop either directly
with 50 ohm coax or with a quarter wave
(electrical. considering velocity factor) of 75
ohm coax; again. the quarter-wave matching

Loop YajlIS. Power t>ividefs. Slack""il Framas. CornpleIa
AlTay 01 902. 9 10, 1269. 1296. 1691. 2304. 2"01, 345e
MHz, For Tropo. EMf , Weak S~Il8l. OSCAR. ATV, R..
pealera, WEFAX, Commercial poInllo poiot. Available In

kit lorm Of 8898mbled a nd '.,'ed.
:m3LYK 33tl IoopYI9I KII IlO'llllHz 18.SdBl 1103.00
23ol5t.Vk 45eI Ioop Yaglklt 12MiMHI. 21dBi 1103.00
244Sl"YK _ 1ooIly~ lOt 12SU.HI. 11 dB; "03.00
It44LY 4411I loop ytgl KIl ItlIll1Hl 21 dBl 1115.00
23S!lTII: 55el loopV8gl 1Ol 12II111Hz 22dB1 Slll.110
l:MSl.YK 611 loopVlIlli ltl 2304111H1 21dB1 A5Jlll
toI5l 'fI{ &l loop '1'. Kit :M5I MHr 21 dBI SI5JIO
Now In aDdt- VHF & UHFy~by~ Nrays

au- mocleIIl e. ' r He Cal or_lor""""'ll
DOWN EAST MICROWAVE

BinOlson, W3HQT
Box2310, RRl Troy, ME04987

(207)948-3741
CIllC FA)q2O~ .....51 51 a

I

TRANSVERTERS
VHF UHF MICROWAVE

l.Jrwar Ir............ corwOtlIl" ~ (2lI '" 144 t.lH• • Ie>~
"-,11-""'..-.1 '-. _oImodn.
OEII 50-28K
• t.Itl.. Itt. 2e _ IF 2<NI <>UI """ <¥.-nic '""9" a.Aol'E1' 12­
I.IIDC. IU ~", , " '_PC8,ttrtnl ....... _ , ___....._0. . . 12M

Dell l «-28K OEM 222·2IK
Z__222 _ """oro-~. ZOII . "·I ' V, _ M
__P<b_ ....,_.........,.. ..._~_

'"". ..__, ' • .S225IS295.....,.
_ ~ _ II' _ ..... _ 000I"lJII. ,$ 155

DEli 432-155
-. '~d _ _ l5'IW__ Tl'I 1_.. __
LO 1Ql__~__ ,S3a5
........ _ -....- fllrllllOJp5>fJO _ _ -n'

DEMl olo4-28OCK.
~__ 2Y _ _ '·1_"" c.. ... _
_ .. _ 0" • •, Ioo_ cu, _. "'~_
IF. Kil. , _.________ . _ __..._...._.__ __....._._ .... 109

OEM 1G-432K
IOQHl__ ~321olH1: IF IO _ kIl ." , 1250
100 ........roion" ,....", ....." ....." ....." " "".." , " " " .." , ,., .1300
..........blo:_~, pr,_ arne""",Ny,......,
cu._.,.,_

FREE Cata k)g available

DOWN EAST MICROWAVE
BILL OLSON W3HQT

RR 1. BOX 2310
TROY. ME 1M8I1.en1 USA

PHOHE=: 37."FAX ( 117

XV

(.) lb)

Table 2. W"~n 0 ' 1 untt:lll1a is within )J21tf~~t ofa n~arb.l' ohject, such as a trre (a capacitor)
or some metal (Ull inductor). being th~ fre r space wavt'/~ngth or the frrqu~ncy ofoperation
(fun. primary s(( lIa/ attenuation occurs due to the t:nergy of the near (slorag~J field being
absorbed hy '''~ Irr~ or metal. As a result, this ~n~rg.l' is no longer available 10 reinforce, by
ground reflection, me signal of the primary radiation. The 10 JS can amolllll 10 as m ilch as 6
dB. To a void this pbenomenon. keep all allte" na wire at least these distal/US away from 6"
diameter or larger energy-absorbing obj ects:

MICROWAVE AMPLIFIERS
'",m

DOWN EAST MICROWAVE
U- P_ Arnps
lor sse..lTV, RI, 9Q2 - 1298 -2304 -3-4~ MHl

2303 PA 1lln1W in 3W DIll 1240-1300 MHI. ' 130
2111 PAM O.sw In 18Wout 12tO-1. MHI. S2O!i
2335 PA 10W In SSW 0Ul 1241).1300 Mttz sm
23tD PA 1W in 3SW 0Ul 1240-1300 MHz. 1355
2370 PA SW in JOW out 1240-1300 MHl $&9:!l
331. PA 1W in 2DW out 11020021 MHz. sm
3335 ' A 14W In (OW out 9020021 MHz. S33S
3310PA 10mWln 10W oul 9DM 2I MHl 1150
432 PA 70mW in 18W out 42Q-.4SO Mlok 1180
50 · 222 lib -.ion now IYliiable Wrile

Tnt SwiltIllng ....l.abIe. I I 13.1 YDCISoma lYIilabloIin kit
kno. Low Noise PI'tIlIl" . I"lifllP kIlI~, to2. 12K,
1191.23Gl.M01. ' 4SUIHz,U II'Id 10GHz..

..... '"""" Ift IUY l IS
23LM '"""" 1211 1ft 111¥ l IS
1:1UWllWf' _ .1. " ZXIllo:Mlt1ft IUY I I»
1II1LMW ,.-,p1." ,.., Ift__ IUY , ...-.,1UlAl _III _ 11l11_ I.
"-IIiIIIoo Z3Mo1I GMr __ CII

CAU. 011 WRTf FOfI _ lNFOIUIATlON

fIIII!IPIII DOWN EAST M ICROW AVE
IIiiiIi 8iI OIIon, W3H0T ~

Box 231 0, RR I Troy,ME 04987 t=:::1
(207) 948-3741 FAX: (207) 948-5157

Band (melers)
10
12
15
11
20
30
40
80

160

Figurr 8. A slopillg diamond for 40 lIIf! tt:TS.

Near.f"leld pJ2J[ ) Clearance Distance (feel)
6
1

•
9
12
16
22
42
83
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AIRCRAFT R E C EI VE R

S TEREO FM T R A NS MITIE R

DR. NI-eAD CONDITIONERlfAST CHARGE R

/\Ill j'OI,I' own Slelw ft.l I'IdIO SI.-onI TI" . I" I s&ItIII '9'* i""'T''''''''''i
it'! ... 88-108 "'Hz Ft.l bfoadcast bind up 10 1 mM. l)etaW
m..-. poooicle5 helplul no on fCC f9. ....,. idaa. IIIId
lIoge 10 e .peel. Ula.. dtsign Ieiltu". a<ljustable Ii,.. .....81
inp.U,~ and erySIaI .....l~oIed 1IJx8rli&r. Coma<:ts
to a ny CO 0< tape plaY". mike mileer o. lldio. Indudea lree
~ lool1OOl fora pro lot'; add 00' m. lctlng case &eI WIth 00­
board whlp anterlOll
FM-1OAstereo t.ansmille. kit ,$34.85
CFM Ca.se.voNp anI let ..,........... .•....••••••••...........•.••.$1• •115

SYNT HESIZED AUDIO GENERA TOR
Hea. e:a;iling ai r~ratt

communica lionl­
pick up plane. up 10
100 mile s . .....yl
Receiv .s 110· 136

MHz AM air blncl, ItIIOOlh varlldOl UWIg supemet '/IrlIh
AGC. t e.amit fllt..-. adjusl.ble ' lluelt h. eleellent
wns~Mty and 101. 01 speaker 1fOIu:TIe. Runs on 9V
banery. Greal lor.. thoIrs or jusl: I'Irogng aRU'(I ""
8IfPOI'I! New 3C)-page ma'L'all;leIaiIs pial tal<, too. Add
e.e sailor 1Jn;l°Iook.
AJl· l kil.....S2ll.llS Mall;hing c... MI. CAR ,.,S1' .1I5

CRYSTA L
RADIO

FleWe the radio pa$1 WlItI I~ set
~ 'fOUl ~ather ~ Uses gerUII'Ie
Galena trySlli and caltotliskar. 5e'Ierai
dille"nt t~pes ol radiOS lie built.
intluding standa.d AM brOldeaSl ,
s~ort"ave and even WW II 10lhole
slyle. To t ompare modern .emiton­
I1.oetor detetlM. we include • diode 101
comparison. No soldering re<pJi'ed and
we even give lIIl1ema idea" Radio 101
lree. gel it now before Cl"on 18_ it!
CS--1 Ctyslal sel ki ._ ........S19.95

SPEED R A DAR

S T E REO PEAK HOLD B A RGRAP H

SPEECH SCRAMB L ER

New Iow<osl " ...ow•• DoppIlw IIlIar klI "cIodls0

tafS, plane$. boIlb, hines, bokes Of..,
Iarl/l rromg ob,eel. ()perates at 2.6 GHz .... 14l to 11<' rill la'll)lI. LED
digir.aJ rNOoul di$play$1P"d in .... per hour, kicmeIar1 per hour 01
feat per secondl EIIphon4I ouIpul aftows lor bIening 10 aet.llI Dappler

~
1 1Ihift, Uses two l ·lbco,," canslor antenna (110I ineluded) I nd n.ros on 12

VOC. Easy tobu~ microwave ereuilry it PC stripIinI, ASS plastic
ease witllll89dY g-apha tor • prolessic:nlllook. Avery usetuI and fuI.­
of-h.rl u .
SG-7 Complete kil Sn.95

FftIIy adull LEO bar ,-aph ... I PNI< hold di$pIay' a.,-Ipll (lspIays ... .. n aye
calhi'll lllA r.- speed. r.- oo-ot<ll . by jusl can'~ .. peaks. 01 klI.1ke
!loG....... 11'I _ . I fall: diIpIay 10 $/'lOW "l'\l"IIIl n IIDr'IlI* . , ICe iIIJUy10'"
peak$, ..,.. ..ms go IoI Iulct'eds 01 bud<s' WI oIllll 3 IIIDdIIs: \iIear lor lIlIf'I'aI UIll.
s.m.Log lor l udio VU ....... " log b' PD'"' dispIayI. DJaI · 1or stereo' - 10 18\1'1...
mllUi~olored LED dlspla~ 101 snazzy. e)'l !l'abbing displsy Ind easily se1 ranges 'or
virtullly any signals. r.om vo/lmelers 10 l udio YU meterl 10 l -.dio PQ'Mlf amps to SWR
malerS. ~il1e inlrllClioos for easy hook-up 10 most any daviee. Add our lTIII~hing ease
$11 for • sharp IooU>g unit.
PH-14 Dual Un8arN19raph kil ...,.....,$39.i 5 Pl+15 0uaI Log baroraph kil ..$39.95
PI+ 16 0uaI SefN.log bI"ilrlJlh kil.•~-S39.95 CPH Io4alchIIg ease &eI ~....~ ..Sl "95

DIGITAL VOICE REC ORDE R

TOUC H-TO NE D ECODER

GlIb TO\d'I-T<nr i'UItIers l'igh 011 ...... phone II( 1Ipe. AsompII hclok-iCl 1O enr ndo
&pel~er or phone lrna ill 11I1that is reqIII lN to instan1ly d«iphe, IOudl-tont phone
fUI'Ibet1; Of code$. A 256 <19l memory sloIIs dImded runbeni end kaept !Is memory
!1YeIl in the event 01 power loss, AA a dig!! LE D display IlIlows you 10 so-olIlhrough!he
memory bank to I..mine runbers. To make il easy to pick out nl.ll1ber 1/'0lJIlS orcodes.
a 0das/1' it inserted between sets 01 digilllhllt were decoded more thw12 serondI apart.
A°oentlll--ollite° qualily Cl')'$IaI COIlroled decode. is used IUowing repid IVId rriabIe
dill Clion 01 runbeni at l4J m 20 digils pel" IIIXlI'd' for a pool ) '*'Y linished look.
e<Id OU" IIIlIlctoIlg ease eel. Start oa:b'Ig fo:lse seoet code5 1OmOl"IOw"'" he T_
"'-
TG-l Tone Grabber U S99.95 CTG UaldW'ag ease 1« _•.Sl • .95
la-1WT Fuly ea. i TbIed TG-1 end case S1at.95

Challerool d9lal voiea SlOfa9FJ I.Rl .. retord ycu message 01 up to 20 secu ids,
Time is ,pM up into lou. 5 second blocks which tan be pla~ed ,.parately o.
tescaded lor longer messages. An LE D display ShaWl message location and
CU''''11 mode for easy operation. Nilty bUl~ ·in interfllClS allow simple cOM8Clion to
lran.millers for automatic keying ",tlen the PTT il initi. lly ctosed or .lter it is
relaesed. You can even loop ycu rig'. mike hOl.91 the Challerbox. For toI'IIesl II(

U1 use. the C8--1 can dIi'Ie llf1 ellen'llll speaker. nctJlles a bI.iIl.... eI8elrelll'ike,
For 11'III1 foiiSo'lir 'll 1Ol.dl.edd (lO,I" ITI8IChng case $8l
C8-1 Voice leco":\el kit_ .._ $5U 5 CC8 UaldWIg ease set__.S1U 5

AM TRANSMITTER

S HOR TWAVE R ECEIVER

H91 qJ8IIly. M IoU brOlCt:asl bard .-ansniaII it dt6igioed

l-<dy Ike III bq COIIITIIlQ!lj" I'!;lweI 01 100 rrIN.1Igal 1 ~iiiiiiiiiiiiiiii~~~:;;:~~~"';;,;;;;;"';;:;;;;;;o"''''iiiii~~~.J.enge ol l4llO 11.. rriIe. Ao;epII h ...... ir1lUlI koIn IIpI ~
and CO pIeraI'I and fIIIkI rrUefI. IIM'IIblti 550-1150 KHz_
~ "*"III~ ci'tuIty. ""' ... FCC "!II n
___ iduI. Sa ,u.- _ FUsIo UrCaugh 01 RId<

Oees.." ..""'1! Allll cure-. III lor I M .-. look.
AM- 1 TtllI'IIIllOitter kit ._ ~ ~ , S2• .i5
CAM Mar case sef ,Sl • .i5

•

Fantaslil; reeaiv... lllal eaptures thl
world " ith JIIIl a 12" anIentII.l Can
receive .., 2 Wtz pOOon loom 4-1 1
"'Hz , True l1411fhat. IIU l moottl ....:
warac: lOl tuning. AGC. RF g.,n
UlfWI. pIlIIfy Ii tpNkeI voU!la a'ld,.... on I W ~...,.
fasei'lllll'l\l StooL IidlOOt Of CUI poqeet. f)-\NdoI tcln 01
.... Ior __ iTOSl serioIA Dx.. For .. ear. "'" lIIidai lU
Ihorlw -.. TJIl) Iri:I'IabII bandI (ko )'22 UHz
fIflgf~ NC1I 1 IIII-tI: ............... onytU" ear radio cIaL Add
1OIIt....1O 'fW oboe tIllnW
Shortwave receiYeI kiI . SRl $29.95
Shortwave Corwerle, kit. SC 1 $21.95
Malching case set tor SR1. CSR ,$1• .95
Matchi ease set 10' SCI esc.. ,., $14.95

Tune in on !hi 80Ml50 MHz IctionUIing
y(III ' e.istir\9 scanner. Frequenc.., . re
~ rtiIh cryslal rellllerc«lllablly
10 !hi .fOO.~50 MHz tarlglt. IllIlT\I:tJOQS
••e eVl n ine!yded on bU IId,ng high '-----"
peIIormanc:8 l1OO ..-0: --. w.I QeS9'ied e-t\It IlraUes
alllll>:\ilra IiIIllIing II'od ""'__• on-oIlbypMs _ . Eesy
_ Ilour I Ul moD/J 01 I va laDll lUly I$se rrbltd Allcl 01.1'
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SCN-l~ converter kiI:••.•.•.•••••••.•.•....•..$lIU5
SCN Mar:Nng ease sel ~~ Sl• .95
SCN-1WT A$Semtlled SCN-1 and~ .....•..$89.95

S U R RO U ND-SO UN D/ REVER B

MICRO-MIKE

FM W IRELES S MIK ES
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buiIcl W'Id use TlToIII lIfI\' 5 "1Hz pofllon 01 the band and
hI'/II smoolh varadof l!.Onll ..,tIl AFC. dual COI'I"/IIreiorI.
teflWIIIC filtering.~ and pIenIy 01 &peaker '«lUna.
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al pic.1 0"1$. 2M FU lIInsmIIler has SW AF out, try$l8I
c:ontnJI (1~ ntAedI.~ an:!~ q:us.
Allcl OU" ease WIt lor a nee irish.
Ft.l Receiver k.t $peciIy bln:t. fR. 146 (2M), FA-61f1M).

fR ·l0 (l eN). FR-m f2'2OMHzl ~ ·S2i.95
Cf1'l Ma\dling ease set ~~.._._•.~.~...•_ $lU5
FT·146 Two Mele. FM lransmtter k~ .95

Plek!he un~ lhar. nltJl tor \'OIl. AI...ms transmit I 11Ible
signal in the 8El--1118 "1Hz FM band up to 300' e.cepelor'
Hillh power f M·4 and !>B-1 Phone bug that go LIP to 1/2
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FM· l Basic !.nit $5.95
FM·2. as aboYe

W wiItladcled mike pre amp _ $7.(15
FM... long range wiItl

very~n.e audio pitkup _._ $1• .95
f>8.1, Phone tu;j.-ds no bal!efy.

hooks to phone Ine .._._~ $1• •95
lr,IC.1 . Micro Iize sensitive mile cartridge

lor FM- l ,2, _$2.95

Add concert ~aJ1 realtsm to 'fJ'X sterlO. TV Of I'llill 2·way 1ldiD! Ell$I~ sy\heliZe . Slereo I~aet frommooo SOlXC8I 01 ri:Illy
enIiYen regular rnu5le . Add a big·VOICe reverb 10 'fJ'X rtdoollOice thai otlle.. wiUenvyl au- revt<cvsurround IlOlTod ki1 ...85 a
8I.Pet Brigadl IC DeYice lor reliable IOhcI-IIaIa perIormance. " " lSlaNe reverb. delay Ind mi. controls 10 eustoITize 'fJ'X
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TOUCH-TONE REM O TE CONT R O L ~

""*01 wt.ldy If¥hng by Tw::fI.Tona _ COI'hl Tba UFlC- l hal 16...EtIad CllfllIA," '" nNe woblII~
(2lI mY stepII 0 10 ~ VOC). two 10K cf9IaI polS (lor volume. $CIIA!leI\ e\e.1and 3 tmers~labla koIn 10 mS lO 40 tIours!
T\IlO level passOfOfll control aIows 511CU1'e conlrol and mullHel'llI ilCCeu, Si. digit LED display shows W-lInlly enlefed
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IIUic, !rom rock 10 IISy listl'f'Wlg • aI COl flllttial lrN. HfIl. MIll 'fOlIW tlMn"""'" WIth thl SCA·l.
SCA·t Decode. kit ~~ $27.95 CSCA Mald1ng case se! ~ $1• .95
FA·l FM receIVer kit ..................•.............$2• •95 CFR Malchino C8IIlI lor FR·1 $1• •95

MeastJ-e indudorI from 10 I.tHOmHand capaeilora lrom 2 pF·2uf "";111 t'ql eo:uraey by ...... -edJ'II!he LC. l to IIfI\'
digitiII fIUIi'neIar. Two~~ tor h9' -*.Don readilgs a'ld we::r you celibraIion eomponenl$lO
asan proper ecancy 01 ytU" loA! 1dNe Nlers ard ...... 'II supplies: re(p"e valt.es. 110 <nr Il"o..tl be toilhoIA
en IIll;UIIIe LC meier. For e pIO look, e<Id (lO,I" rnaI(hng ease sal
lC-l LC meler kI _ _ _ $34.95 a..C case _ __..•..Sl• •95

ORDERS CALL 1 ..80().4 HOBBY KITS (446-2295) ORDERS ONLY
TECH/OROERIlNFO (716)924-4560 FAX (716)924-4555

TERM$: Sallslx,"".. g"",a"'_ , E._ ,,,,, lot '0 clay• . II no r",..ue! ..rum ,n o" g,...1""""
10' "" u.... Add S4.95",. oh,,,o,ng. h. .... ~ "11 . .... insu.an• • For 10' 01gn0_'" _ 20'"0 to r
sun••• ma,l. coo (u.s, onlyl add SS,OO, Ord.,. ond.r Sl'O . dd 5300 JoIV •• sl<lon.. acid I ~o

""I"" t• • . 9ll-day p." s ...".nly on ••1pa"s, ' _yu . pa"s & lobo. ..."a.rv on ....-.1 IIMs

MOTOR CONTROLLER
ConlroIhe speed .-.:l oiI l(2lO1l d an, moIOt. Use cur SMO-l tor 110M nee SlePP8'f$ you
sea tu;jIA. IIIf our MSC-1 lor DC mot)rS. ThB stepper d..... l8allnS VWIllIble speed. hd
step JOlaIi(wI. diredlOll W'Id power down mode. can drive most iltlYl!ellP8I rnocor. Our DC

' .1), dl1'/llf lealures pulse w.dl~ IflO()Jlatm oontrd a/lowing lUI rnocor~ awI'I It

~~
10" speeds and can drive motors up to 50 VDC 0 10 Amps! Add 00' case SIt

I lor e prolesaiooaI assemtlly.
. ~,SMD- l SlePperkil ~ S2• .95 M$C- l DCmolOfkil $2I.95
'-~CSMD SMD-l case .__ S1• •i5 CMSC M$C-l ease _ S1'.95

......-118
~.
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The Big Kahuna
A 15' high, 160 meter Distributed Capacity Twisted Loop Antenna.

by Jim McLelland WASQBU

Figure J. The Big Kahuna /6IJ meter DCTL dimensions.
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I f you' re like most hams, you don't come
close to havi ng enough room for an anten­

na for our towest band. 160 meters. Not be­
ing much different. I not only lack suffi cient
space for a low-band antenna but. like most
cl iff dwellers before me, I can't even put up
an outside clothesline. So, I developed the
Distributed Capacity Twisted Loop ( DC11.)
prototype on 40 meters (see 71, September
199 3. page 26) and then a pp lied wh at I
learned to a 160 meter version.

The result is a IS-foot.high equilateral trio
angle that you can hang on the side of you r
house or, like I do, from the balcony when the
XYL isn't looking. It can be built in a couple
of hours, doesn 't cost much and, as the title
(Big Kahuna) suggests. packs a real punch. If
you've gOl room for a 10 meter dipole you 've
got room for thi s. so quit stalling. get out

300 Ohm Line To
Balun & Tuner;
Any Length

your soldering iron and go for it.

Description

The DC11. is a loop made from 300 ohm
twinjead. but with a twist. To unde rstand the
"twist." look carefully at Figure 1. You' ll
notice that opposite ends of the loop do nor
connect to each other. This is a critical point
in getting the loop to resonate . These open.
opposite ends connect to a capaciti ve stub
that does the fine tuning , but most of the
tuning capaci tance is di stributed along the
whole lengt h o f the loop. It is th is capaci ­
tance that lowers the frequency o f the wire
loop so that about 1/8 wave will resonate in­
stead of the usual 112 wavelength. In short, a
loop about 50 feet long (15 feet across) has
re p laced a 246-foot- lon g d ip ole . The
impedance d rops drastically and mu st be

1/2 Turn
Twist

Open
Capacitive

Stub
LC = 48 "

@ 1.8 MHz

Loop
LL=51 'S"

Shorted Stub
LZ= 16' 11 "

raised back to 300 oh ms . Th is is acco m­
p li s hed w it h a sho rted "hai rp in" st ub
impedance matching device across the feed­
line. The net result is a loop antenna resonat­
ed between 1.8-2.0 MHz with a 300 ohm
impedance and a ''Q'' of 100. This produces
a very narrow bandwidth of about 20 kHz.
However. you can ea..i1y adjust the SWR to
1: 1 over the entire 200 kHz. 160 meter band
with a balun and tuner.

Constructio n

T he loop is cu t for 2.0 MHz and the ca­
pacitive stub is made long enough to pull the
resonant frequency down to 1.8 MHz. Then
it is easy to trim the stub (0 anywhere in the
band. All ocn. parts are made from 311 6"
twinlead. available fro m Radio Shack ( 15­
1153), or you can order a complete kit from
Antennas West (see the Pans li st). Eithcr
way. you' ll have enough wire left over for
some lead-in to the bal un/tu ner.

Figu re 1 shows the lengths required. Re­
member, they are cri tical, so measure care­
fu lly. Twist together and so lder all connec­
tio ns. Don't forget to put pieces of shrink
tubing o n all the leads before you so lder any­
thi ng ! After solderi ng and insulating , the
shorted " hairpin" stub (16'1I ~ ) can be at­
tached d irectly to the lead-in with shrink
sleevlng, or it can be rol led up into a Ir -di­
amerer loose coil. or it can even be left to
ha ng free . Th e an te n na charac teri s tic s
change a litt le from one method to the other,
bu t they all work fine.

The ope n stub is q uite frequency-sensi ­
tive. Keep it away from other antenna com­
ponents and metal in general. If it can't hang
freel y. attach it to an insul ator, such as a
twinleed standoff.

The 48~ length lowers the loop re sonant
frequency 200 k.Hz and its e ffect seems to be
fairly linear. Before you do any tri m ming.
however. complete the const ruction and in ­
stall the antenna. You should do it this way
because the shape also affects the frequency
somewhat , with the reso nant frequency go­
ing up as the feed poi nt angle ge ts larger.
The loop itse lf (5 1.5') must be connected so
that there is no continuity (i nfi nite resis­
tance) between the terminals that connect to
the feedline. Chock and connect these leads
before the shorted " hairpin" stub is attached,
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-----------------------.
Installation

If your operating location permits, mount
Ihe DC11. as an equilateral triangle or dia­
monel. with the feed point down. If not. then
go for the most area inside the loop that you
ca n. given your situat ion. The DC11. will al­
so work as a wide-spaced two-tum loop. but
it's down about one "S" unit in compari son .
You'll need 10 retune somewhat. but that' s
nOI difficu lt.

Be sure to m e insulating material to sup­
port the loop. Nonconducting clothesline
works well if beauty isn' t important (I kee p
my odd-shaped creation in the attic ). Those
of you concerned with aesthetics can get by
on an outside wall by following trim boards.
us ing traditional standoffs, and painting your
loop the same color as the house. Don ' t for­
gel. though. that you must slay away from
metal objects such as flashing. vents. and
downspouts. This includes the lead-in itself
AI:'iO. if you have the choice. put the plane of
the loop in your favo rite direct ions as it defi­
nitely has deep broadside null points.

Thning

The minimum equipment necessary to ge t
this sys te m working: is an 5WR bridge , a
balun. and a tuner, Without the tuner. your
bandw idth is only abut 20 kHz. but with it.
you can QSY the whole band with no trou­
b le. There are se veral " no tuner" options to
QSY but they all require changing the effec­
tive length of the capacitive stub. You could
make several stubs for different frequencies
and attach them with banana plugs. or use a

rotary switch. or even rig up a remote relay
system. I've tried all of these and finall y de­
cided that while it was fun to ex periment.
the tuner worked just as well .

To resonate the loop. trim short pieces off
of the capaciti ve stub until the 5 W R is
where you want it. Remember that shorten­
ing the stub 24~ moves resonance up about
100 kHz. The best way to check this all out
is to use an antenna bridge. Then you can
find the starting point and trim until you 're
in the midd le of the band, or where you pre­
fer to be. You may be somewhat be low the
band edge if yo ur feed point angle is less
than 60 deg rees (equilateral triangle); wi th
only an 5WR bridge. it may be d ifficult to
find the proper stub length. Trimming 3" at a
time and checking for an SWR dip is the
best proced ure. re membering that e ac h
change will move the antenna up about 10
kHz. If you don' t fee l like doing this. cu t the
stub to 24" , resonating the antenna so me­
where in the band (hopefully the middle).
and use you r balu n/tuner for the rest. I later
discovered that the tuner wou ld resonate the
loop on every band down to 10 meters and
my antenna bridge showed sharp resonant
points on 7, 14. 21, and 28 M Hz as well as
on the design band.

Testing

Believe me when I say this thing works! I
contac ted statio ns out to about 700 miles
with 59 signals both ways and my noise lev­
e l was always below 53. Band condi tions
were bad and I could still hear nonhero sra-

tion s over 1.000 miles away. I didn't try to
work them as they were all in round tables
and I haled to break-in since I couldn' t hear
everyone. I later figured out that they were
broadside to the loop and in the general area
of the null. A 90 degree tum made the north­
south stations much stronger.

By the way, the locals tell me that there 's
even OX late at night! I ca n' t wait.

Another thing to remember, and one rea­
son why I developed this antenna, is that the
sunspot cycle is still on the wane. There may
be nights when 160 is the o nl y band left
working. I'U be ready! Wi ll you ? III

Parts List
AI parts reeoec to build this (160 meter) an­

tenna. or the 40 meIer model desctibed in the
Septembef 1993 issue 01 73. are available in ee
"Compact Loop Experimenter's Kit: The parts
are:

Twinlead - 5/16· 100'
Shrink tubing - 3/8. l '
Shrink tubing - 3116· t '
Banana plugs 2
Dacron line 50'
Double spht twinlead
Insulators wlhardware ..
Introductory coce wfshipping (40% discount lor
73 readers): $24
Available from:

Antel'VlaS Wesl
1500 N 150 W
Provo UT 84604
Tel. (001) 373-8425

Sell your product in 73 Amateur Radio Today
Call Dan Harper today ••• 1-800-274-7373

WITH TEC·200 FI LM
JUST 3 EAS Y STEPS:

e Copy circuit pattern on TEC·200 fil m
using any plain paper copier

e Iron film on to coppe r cled board
e Peel off film and etch

corwenien' SIS " l i l lIe
With Complete Instruct ions

SATISF/lCTION Ga/lR/\NTE£D
$~Jor $ 4 .9 $ J O Sh«ts onlll $6.9$
odd $ 1.50 poslO~ /'IY If_ . odd sol"", flU

The MEADOWLAKE Corp,
Dept. D P.O. 80s 497

North port, New York 11768

MAKE CIRC(JJT BOARDS
THE NEW, EASY WAY

._----• _ _ U I A

.""',-­._- ....._­.,- -­
. ~_.­._ . -

.. . . . A

~OAMP· 13BV s,27S
S5S ·SSAMP-13.BV ......... ..........•...••....•..•..50310
seo-SOAMp·l3,8 ,••• SS40
5100·1OOAMp·13.8V.....•_.... ... ....••.•.•••... sees
S35H·35AMP ·28V •.......................•... ......,$44$
555H·55AMp·28V •..............•......•••.•..• .•.•.SS40
S25VH·25AMp·5QV.••••....·.........•......PlI. quote
S55VH·55AMp·50V .........•....•....••.•.•.1* quote
OPTIONAL RACK MOUNT ...............•••~•..S75
OPTIONAl LCD UETEFl .••_••...••. _.••.•.•..•..S75

ClRCL.£ 243 ON READER SERVICE CARD

LUItE POWER SUPPLIES

._ '; ;
• f.aoI _ _ ..-.._;;rl: ::._'_'I .'-'--. _ '1· w-...-----

Listen
ror them
on the

air!

1\\
I

fLYTECRAFr- Model CFN - $89.95
s-da.et.s o..r -= n.YT£CJ.AFT·P.o. ... n il
51_ v., CA tJ09] - Add lSJO .... alDu-1al u.s.
VlSA!MC PHONE ORDERS ISotio&dinno.....·1
800-456-1273 M·F '''·SP(P1) 805·583·81 73

CIRCLE 251 ON REAOER SERVICE CARD

aull' """" pride a sold ""orld""ide ~ fLYTECII.l,fT"~A

Low-Angle Radiation and a
Gigahertz or Coverage on VHF/UHF!

The FLYTECRAFf- Model CFN
elba MCldd CJN II ltM IlIUIUM
COlIlpKl, NILed antenna for SO 10
t .3 Ch1 use. (fr-namil rn.n t44 10
1.30h1) eA_ -. SWR _ U
&a'OM Irmamit ranae. e AmalClur
rlldio 1IeenseeI operate all bendt ­
2M, 220. 4S0, 900, tnd 1.2 0h1
e Novk:l!:I! Ideal for opct.uon In
220 or 1.2 Ghz b-nd (or whid! }'OIJ
have prIvile.&Cfo. e Low vertical
&IIIle radlauon e IM, e uptu.R _
e bled. 200w e Use indoon or (Q.;

CJN Ia lipm,JIt. bill: touah ­
withlwlds ~fCll'Cewind&.
e ....., -blJ - ida.! for
pmnu.a. porubIe. or Rcld o.yl
e AIJnCl:i'l'C" .trorI.l desi&n. Unique.
f\IIIntiC appcuancc. 23.25" h\alL
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9 Autry
Irvine. CA 92718
(7 14) 458·72n • FAX (714) 458·0826

MODEL VS-50M

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

SPECIAL FEATURES 'UFDIIMUCE lPECIFICATlDlIS
• SOLIDSTATEELECTRON ICALLY REGULATED • INPUT VOLTAGE: 105-1 25 VAG
• FOLD-BACKCURRENT LIMITINGPrOlec1s Power Supply • OUTPUT VOLTAGE: 13.Bvac :!: 0.05 volts

lrom excessive current & continuous shorted output (Internally Adjustable: 11-15 VDC)
• CAlDWBAR OVER VOLTAGE PROTECT ION on all Models • RIPf>l..E Less than Smv peak to peak (lull load &

tlCepl RS-3A. RS4t. RS-5A, RS~ 18-51. low line)
• MAI NTAI NREGULATION & l OW RIPf>l..E at low line input • All units available in 220 Vii; input voltage

\loItage [except lor $L-11Al
• HEAVY DUTY HEAT SINK . QtASSIS MOUNT RJSe
• THREE COh'OUCTOfI POWEfl CORD exctpt lor RS·3A
• ONE YEAR WARRANTY . MADE IN U.S.A.

SL SE • LOW PROFILE POWER SUPPLY

"'''' Cont inuous ICS· sm II'~ 1:i'~~'MODEL Gn, Blltk Out, IAmpsl IAlllpsl H"W "
Sl ·11A • • 7 11 2¥1 " N )( 9% 12
Sl-11R • • 7 11 20/1 )( 7 ." 12
Sl -11S • • 7 11 2'" )( 7"')( 9% 12
Sl-l1R·RA • 7 11 4Yo )( 7 ." 13

RS·L SERIES - -,

I • G

• POWER SUPPLIES WITH BUILT IN CIGARETT E LIGHTER RECEPTACLE
CInlinllMll ICS" Sin (I I I

MODEl Out, lA_psi IA_",I H)( W)( 0
RS-4l 3 4 3'h )( 6~ )( 7'1.
RS·5l 4 5 3'h )( 6~ )( 7'1.

18
27....

n.",.,
WI· llh·1•

5
7
9
10
11
13
13
18
27....

8>'09'"Wl \Iba.
16
38
50

'"
16
38
50

'"

n i"il'
WI . Ilh.)

13ewx a x a

" 111111
lx _xl

3 )( 4'" x 5lM
J'io x 6'1i x 9

3'1> X 6'11 x 1'4
3>,:, x 6'h x 9

.. x 7V, )( 10'4

.. x 7'1> x 10'4
4'/:x 8x9

4 x 7'h xlOl,t,
s x s x 10'"
5x l 1)( 11

s x taa x u
6 x 130/. " 12'10

Sill I'MI
II x Wx I

SiliUMI
Hx Wx 0

5'1. x 19 x 8'/.
5'1. x 19 x 12 'h
5'1. x 19 x 12'h
7 x 19 x 12 'h

5'1. x 19 x 8'/0
5'" x 19 x 12'11
5';' x 19 x 12'h
7x19xt2 'h

5 x9 xl0'11
s x u x u

6x 13'1.x l1
6 x 13¥. >< 12'10

20
35
50
70

ICS'
lA_, l l

3

•5
7
7
10
12
12
20
35
50
70

12

12
35
50
55

ICS·
lAmps)

12
35
50
55

9
25
37
50

• 19" RAC K MOUNT POWER SUPPLIES
C..,Unuotla

MODEL Duty [Ampal
RM -12A 9
RM-35A 25
RM -50A 37
RM-60A 50

• Separate Volt and Amp MeIers
RM ·12M
RM·35M
RM·saM
RM ·60M - ' u tiuN'
MODEL Gn, ... Olt, (A_, .)
RS-JA • 2.5
RS-4A • • 3
RS-SA • •
RS·7~ • • 5
RS-7B • • 5
R$- lQA • • 7.5
RS- 12A • • 9
R5-12B • 9
RS-2OA • • 16
RS-35A • • 25

MODELRS-IA ::t50A • 37
-7OA • ", ..ti. ....

MOgEL "I, IA_,al
• Swikhable wit and Nnp meter

RS-12M 9
• Seeerate voltand Amp meters

RS-2OM 16
RS-J5M 25
RS-50M 37
RS·70M "

MODEL RM·35M

RM SERIES

RS-M SERIES
~~

RS·A SERIES

VS·M AND VRM·M SERIES • Separate Volt and Amp Meters. Output Voltage adjustable from 2-15 votts . et.Tent limit adjustable from 1.5 amps
to Full load

"ICS- IOlermtltefl' CommufllCalloo 5ervict (50'l1 Duly C)'tle 5mm Of) 5 mm. oil)

MOOEl VS·35M

ICS' Sill (1111 IlI"i.,IA_,.I I x . x' WI. Ilh.1
il13.BV

12 '' '''' )(8 )< 9 13
20 5 x9 )( 10,,", ,.
35 5 )( 11 )(11 29
50 6x 13'110 x 11 ..

35 5'1. X 19 X 12% 38
50 5'4 X 19 X 12'h 50

les' 11n lil l niUll,A_,. I X. x ' WI. (lh.1
7 .. X 7'1.1 x 10lj, 10
10 4 x7v. x lO... 12
12 ...,., X 8 X 9 13,. 5 x 9 X '0"" 18

11 21fo Jl N Jl 9" 12

CIRCLE 16 ON READER SERVICE CARD

7
10

"ell.....

"" IAIl,al
@l3-8VOC Q l 0v0c @5VOC

9 5 2
16 9 ..
25 15 7
37 22 10

• variable rack mount power supplies
VRM-35M 25 15
VRM-50M 37 22

• Bui lt in speaker "'.. Cull.u..
MOnEL Go, ..." "·, IA_,a)
RS-7S • • 5
RS-1 OS • • 7_5
RS-12S • • 9
RS-20S • • 16
Sl-11S • • 7

RS-S SERIES
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73 Review
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The Lightning

Bolt Quad

Ughtning Bolt Antennas
RD 112 RT 19

Volant PA 15156
Telephone:(412) 530·7396

Price Class: $289 complete

An HF five-band, two-element, cubical quad antenna.

MOSI hams are familiar with that age-old
wisdom: "Put your money into your sta­

tion's antenna." It Is nice 10 have a fuj-tea­
lured HF transceiver, but the antenna Is much
more critical. With a directional antenna you
can effectively increase your signal strength
and help eliminate signals coming Into the
back and sides of your antenna.

Quad or Not

The two most popular types of directional
antennas are quads and yagis. Up until re­
cently yagis have been more popular. Quads
had a reputation of not being as rugged as

yagis. due 10 the construction materials avail­
able in the past.

A two-element quad has the same amount
of gain and front-te-back ratio as a three-ele­
ment yagi, and can be as effective at a lower
height. Since the quad is a lower "O~ antenna
than a yagl, the spacing between Its elements
is not as critical. The quad is also quieter with
atmospheric noise than the yagi .

Lightning Bolt Antennas sells a two­
element five-bander (oovering 10, 12, 15, 17,
and 20 meters). The antenna is designed
to stand up to tough weather conditions .
Ughb1ing Soh uses a special Fiberglas wrap-

p ing technique tor the sp read ers . The
supports are made 01 heavy-duty welded
aluminum and all th e materials are top
quality.

Building the An1enna

The instruction manual is five pages long .
Most of those pages are taken up by dia­
grams. The first steps guide you through as­
sembling the spreaders. There are 16 hollow
Fiberglas sections. You take them In sets of
two and adjust them to the specified length
and secure them with hose damps. The actu­
al length is not critical; you just need to be in

••
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ShortwaveI

I Other neat stuff I
1lMItll EXl'9100-89OO MIII z ~~ sm ,95
1JUlelI !XP9IOl)H 900 lIIII I ~,... 1199.95
ColIn CP91ll-H 900 Mill. JP'"d "",b_ 0Dr'dIr00 ,.,... _ 1269.95
ICllIl GP1Z.H~ &lok1 f'O"iti<Illi8I~ 1699_95
'1..lOGH ....thn- ndio..-ll1l-.. drrI SJ995
IEUI YHSI14HVH1 HndhrId 5-n, 16 m. tnmmw:r _ IH9_95
IRII lH156NB-H VH1 2Snil~~ _ 1189_95
I2I'lS"l' l a 2914H2S nil 10 lDtIn !wll ndio U 44.9S
lan,n l a m o-H100... 1\ 10 _Iwn rod.. __ 1}69,9S
Unldt~ l.ID9OOOWt ·HSupn~and w../lod.v DtIt<1<>rI 169.95''''\l."' 1SSpOI1 10 'l'orkllnn4 bdlo by IllS __.__110,95
POlI -H PoIQ Call Inr cr, Mf., lolA, h'H, NY, II, VT 1S95
POLl-H 'ollee Call for Of., 1010, NJ, PA _.. .__ _._.._._. 15,95
PUlJ-H 'oln Cau for Midti~1Il &: Ohlo _.. _ __ 15,95
PUIA 'H Poln CoUlor IL.IN. KY, WI __ _ " $595
POLS ,II Police Call lor lA, IS, loIN, MO, Nf., ND. SO ,, _.._ .._.$; ,9;
J'OI.6.H Pollc~ Call for DC, 1L, GA, lie,P1, sc, VA, WV _...__.••. $5,95
POl7·H Poln CIII for AI., AI, LA, MS. 01, 1Jj, TX __.._.._....._. 15,95
POU H Poln Clll Ior AI, CO. 10, MT. liM. NY, l1T, 'flY ._......•.. 15.95
POl9-li Pola CaDI... California, lmgon II '1l'1thlngtoo _ 1595
tJS.Ut.\tIlllCH IbIgnrt .........11Clllflotl" ."ltnn tth 6!+C _ 129,95
USAI H VHf nnnrr/VHf ItInSIIiiItin& IUttnn lib ruS9 _ 12995
IJSASGMBNCH &Ius -.I sanner lilt willi B!iC_ _SZ9.95
1JSASG .lI ~H fbSs _ S\2lllOl" IUItnJUl n h llnIorola Iri 12995

'Buy with confidence]
In easy 10 order from CD_ Mail orden 10: Communla­

tioos Electronics Inc.,Emer&ency~ns ~Itf. r.o.801
1045, Ann Arbor, Michigan 48106 US.A. Add S1 5.00 pel"
ndlo for U.PS gound shippln& and handlin& In the eeeu.
nenUl USA unless oll'lmtoise suttd. Add $8.00 sllippln& for
aD accessories and P\lblicltioos. Add $8.00 slllppin& ptr
:IOtenD1 For Canada, Puerto lico. H2W2ll, Ahsb; ; .0. BoI,
Of Al'OIFPO dellvft')'. shippingdl~~ two tllllC$ eeeu.
nenUl US ntes. Mkblgan nSideots add lUte saks In. SO
roO's. 1 0'hurdur~ for nri 10 billin&10 qU2lirled IO;OUlIIS.
All saks~ subjKI to availability. XttpUOct and verifka.
I1on. PI1cu, terms and specifications ~ subjett 10 change
wtlboul ootlce. W~ ""'ekome )'IlIIr DIscovtr, Visa, AnJerlcIn
Express Of MilSlcJC:Ini. CaD J-SOO-USA-scAN 10 order lOll­
(r«. Cau31J.996-a8881foutside thr USA. fAX anytime.dial
3H·66}3888. For lechnical assfsrance 10 501v~ YOIl r
rommunlcallons problem, caB the Communlcalions
[Jedronl~ tech nical support hOlline for $1.00 ~,
minute at J ·9OQ.555·SCAN. Order your new electronic
equlpm~nt from Communications Electronics Inc. today.
"__<:O-O oodCII_ .. _ oru ofC ""-.._<l'IM ,,,._ .. ..,"_ _ .. ,~e-. _ _ ...

For credit card orders call

1-800-USA-SCAN
Communications Electronics Jnc.

Emergency Operalions Center
P.O. Bol 1045, Ann Arbor. Iolkbigan 481()6.1045 U.s.A.
for lnfonulioll call J u 996 8888 .... 1AX J U"6J-8888

000
O o C
0 00
D U O

NEW! RIDI® WIIS15().Hl
Ust price S18t.671CE price $3 39.9S/ SPEQ..U
160.. d · 5 'I':Ul ~1I1_·.·1 1naMriow

Slu:: 1.45- WiH I 1."- DHp I " 4· HiP""'M:) ~Ju.()()() 10 J74.(K)(J MHI. lUlOIi_~
'-lil MJtIII'<lri JUfJOO.J48.(K)(J MHz.. ...,. mIa<-N~

1be IEIJI WHS I50 ......_,."....~lin 1nD,
16dwu>f:1 "-"'dd nnsaiftf. 'l'tIJbIDIODlr 15.5OI., iI fanns
dHlttprovIIIl8'lible syIlthesiztd frfljutndes eIlhtrsirlpiei orhal
dvpleJ: ID bolll 5_0 and'-2SlHI. IlKftIl>ellIa. Otbf:r~ iJldudf
oem Ii5t, priolily dw1Dr~ lIrlMablo tan .....T• ..,lrmble 5 ..1U1
I WSlI. p<t1'tU 1tYtb, liquid <rysIai dlspIar,~11imtr andmIlCh
JDOrt. WbUI you ordtr the WIIS ISO fiooI Communlcallolls EI«Iron­
Ia Inc., )'0011 g<'l I mmpkte pod. deal Indlllllng anlenJla,
ball~ry. ~ll dip Ind .-r np"....li!ll ....lnlCl:lOfl$. 1be radio 1ed>ni­
dan mainlaining your radio syskm rn llJl ordtr progrlmll1lng
1n000octlo"" part ' PUSO for S18.00 to ortlVIlt this radio.

Bearcat® 8500XLT·J1
u sr price S689.95/CE price S369.9S/ SPEClAL
500 Channels · 20 banks · Alphanumericdisplay
Turbo Scan· VFO Control · Priority channels
Aulo Store ' Auto Rtrording • Rettption counter
Frequency step resolution 5, U.s. 25 & SO KHL
Si1.e: 10- 112" ,,"'ide x H /2" Deep x 3·3/8" High
Frwpwmy CoI_ ge:
25.000 · 28.9?S MHL <.uo. 29_000 - 54.000 Nih. (Nrw),
secee -71 .995 MHL (UlI), 72.000· 75_995 Nih. ~nI),
76_000 · 107.995 Mih. (TflC), 108_000 - 0 6.995 MHL (AM)
07.000 - IH.9'}S 11& (fiN ), 174_000 · 215_9'}S MIh. ('I'JM),
216.000 - 22t995.11&. (lml), 225_000 - 399.995 XII.t. (AM)
400.000 - 511.995 Ml\1. (NfM), 511.000 · S49.995 MHI. ('Ill()
760.000 - 823.9875 NHI (Snc), 8490US - 868_9875 MHI (\lI"JK)
894.0125 - lJOO_OOO MHL (toni).

T1lt _1Inrat 'SOOXLT~ rou pin -..nln8 blisfKtioll
witIt aDluin& lntUftS like tIIrbo Scm. This ligbtninl"mrltdl­
noIogyfnturirl& I trIpIe(l)llVtnion 11 $)"1INl,~Unldm's
best smtPeI" to IOU! lind~ lip to 100 c:IIanMk pet second.
~ the~~.!IO1uJe, . vny fasl -..nln8
~ Is essenliaJ 10~ up with the acIIon. Othu fnlum
Indude JTO Ctnltrvl - (Varillblt f~ OsdIbIor) " hlch
allows you to adjuSi the brgr rotary luner 10 selm 1M~
frequency or channel. e-.._ ou,t.7 _ ~IS you a>tInt and
m::ord u cll channl'l ....hlle scannln,. ,b t<J SIMY - Aut0lll21>­
e:tIly 5t1N6 aIt 2l1M: frtqut nc\rS within the specified b2nk(sl.
..t"o R~rtlf..& • This (Ulu~ leIS you record m 2l1nel ilctivily
from the~~r onlOI tljl'e receeder. YOII tan even g~t an
option21 on:s r......Bo.trJ(ContinunusTone Conlrol Squelch
SJI$lem) which 2llows tile squelch to be brokenduringscanning
only when a correct cress tone Is: r«tlvM, 20 1HJ..,h - Each
b2nkcontains 25 ch2l1nels,u..,rul lorstoringsimUar frequencies
in order to maintain faster sallninl cycles. For maximum
sanning enjoym~nl, order the fnllow ng oplJon:ll 2lnSS(lries;
PSOOI Cig21elte Ilghter p''''''er cord lor krnpo~ cperanon
froID your v~hidc's dg2re11e lighlrr 514.95; f'SOO~ DC po..~r
cord· ~ublcs perm....ntoperation froID your vehide'sfu~ 001
514.95; MBOOI Mob~mountingbrad~1 514.95; BC005 cress
T_ Ilovd 554.95; 0:71' Ellttrn21 spnter ""ith moontin&
bndet a 10 fed of Clhle wlth plus I1lacbed SI9.95. T1lt
BC8SOOXLTClNIlCS ""i th ACadaptel'. k lr:Kopic ank lllll, o""ner's
manu:ll and _ year Iimittd WIITIIlIy froIIIlInidm. Orderyour
BC8SOOXLT from CommllllkallonJ Elenronk:s Inc. 10112),.

ICB/GMRS Radios I
The Unlden GMRl OO Is . handheld GIIlRS UHF2·W2Yradio
rnnsceiver thathas theseeighl frequendes lR5l::l!Ied: 462.5so.
462.725, 462.5875,462.6125,462.6375,462.675, 462.6625
and 462.6875 MHl. This one wall radio comes with flexible
rubber antenna, rechargeable nl<ad ballery, AC adapterl
charger, bell dip, F.C.C. license application and more,
Cobra 2000GTL-II SSHneluxeCB BaseS419.95
Uniden GMRI O().II GMRS Handheld ... S169.95
Uniden WASHINGTON·H SSBCBBase $189.95
Uniden GRANfXl HSSBCB Mobile $149.95
Uniden PC76xl II CBMobile S99.95
Uniden PCI22XlII SSBCBMobile SI07.95
Unidcn PR0510XU I CBMobile $36.95
Uniden PR0520XL-HCB Mobile $49.95
Uoideo PR.OS38W·1I eB& Wealher _ S69.95

-
• COMMUNICATIONS

ELECTRONICS INC.
Emergency Operations Center
We're introductngnew Uniden Bearcat scan­
ncrs thatare justwhatyou'vebeen searching
for. Order your Bearcat scanner today.

, Radio Scanners]
Bearcat® 2500XLT·H
Ust price S649.9s/a pritt $339.9srSPIaAL
100 Ch.annels · 20 Banks· Turbo Scan
Rotary tu nes- feature • Auto Sioft • Aulo Sor1
Sizr: 1-1/ .... ' -ido::I 1·1n:" kqt I 7·1n:" Hip
'"9WiaryC:OC--P : lSJXl(ll) - 519.9')50.760,0000- 823.9')SO,
849.011S - 868_99~. 8901.0125 - IJOO.OOOO Mill.

Signallnlclligeoce experts, public safety agencies and
people with inquiring minds that wem to know, have
asked us for a world class handheld scanner thai can
jnterce pr JUSI about any radlo transmission. The new
BeatClI2 500XLT has what you want. You can program
ITcquencies such as police, fire, emergency, race cars.
marine, mili tary aircraft, weather, and other broadcasts
in to 20 banksof 20 channelseach.The new rotary tuner
reatureenables rapid and easy selcctionofchannelsand
rrequt-'ndes, With the AUTO SlUR! feature, you can
automatical ly program any channel. Youcanalso san all
400 channels at 100 rtrannels-per-seccnd speed because
the BearcaI2S00XlT hasMBO SCAN buill-in. To make
this sanner even better, theBCZSOOXlThasAUTOSO~
- an automatic rrequency sorting rearure for raster
scanning 'li thineach. bank. Orderyoursanner from CfJ.

For IIKlre information on Bearcat rad.io scannen or to
join the Bearcat Radio Cub. call Mr. Sanner at I..soo­
423-1331 . To order any Bearcat radio prodllCl (rom
Communicaliorui Dearooo Inc. calI l-800-USA-5CAN.

Great Deals on
Bearcat Scanners
Bearcat 8500XLT·1I base/mobileI369.95
Bearcat 890XLT·1I base/ mobile.1244·95
Bearrat 2500XLT·1I bandbeld 1339.95
Sportcat lSfl-I l bandbeld 1199.95
Beareat 76oXLT·1I base/mobile.1199.95
Beareat 700A·1I info mobile 1149.95
Beareal 560XLA·H base/mobile 184.95
Beareal 220XLT·1I bandbeld 1229.95
Beareal 200XLT·Hhandheld I 199.95
BeareaI 148XLT·Hbase I88.95
Beareal 120XLT·1I handheld 1159.95
Beareal BCf2·H info mobile $139.95

ISave $25.001
lion Unlden Bearcat® 8500XLT,11
2500XLT, 890XLT, LRD9000W1.

1~_:u.b~ ..ithsp<i;iol .......... tIoe"'_"'11
.-__ lId. Th• .....,-_bt__ )'<""

I
~-· er.diI ...,~d_.. ud.dod ""'"'I
.... atrer,OfJer.olid ,_ankn...kd_'IOO' ';'. ' ••
~ _ . P.O. _ 10015 · DqIL '7:)(Wlo4. ,,-...-. ~i<IoiJ-

I :..O:: I(W~ u~:;~:;=~=~-;' 7' '7 1
• - SU .oofor oIWppio& io ""'.-;- - so-. 01~::J.._---------
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station on the vertical but it would be nice and
strong on the quad.

WS4S, the only other QAPer in town,
came oyer the same evening to help work on
a friend 's tube rig. He had to play with the
new antenna before we started on the rig.
The first thing he did was turn the power on
the rig down to 1 watt and work 4X1 EL, after
which I worked him also. He turned the power
down to 20 mW and worked Z36CXN in
Macedonia . r real ly wanted the same station,
so I cheated and cranked the power all the
way up to 70 mW.

Next he tumed the power to 50 mW and
called CO once. He said "this is futile." He
called one more lime and Y08CDC came
back. to him. He talked to this guy on 20 me­
ters and tumed the power down to 10 mW.
The RST was 5-4-9.

Next he worked HA5HC in Hungary. He
started with 50 mW and the RST was 5-7·9.
He started challing and turned the power
down 10 10 mW. The RST was now still 5-7-9
and Emil reported the signal was nice and
strong . Next he turned the power to 1 mW
and the RST was still a 5-5-9. Conrad WS4S
talked with Emil HA5HC for quite some time
on very low power. iii

14.000
14.100
14.350

12 meters
15 meters
17 meters
20 meters

Actual SWR measure after inslalalioo USing given assembly measuremen1S:
10 melers 28.000 2.0:1

28.200 1.7:1
28.300 1.5:1
28.500 1.12:1
28.700 1:1
29.000 1.2:1
29.700 1.6:1

t.s. t er cetter
aenernen 1.4:1
1.5: or better
1:1
Sener then 1.2:1

1.2:1

On the Air

I turned on the radio and worked VPSM in
the Caicos Islands on 15 meters, then 18UOM
and CT1GGlCU3, both on first calls through
pile-ups. {Editor's note: The author's Q TH is
in Tennessee.] Next, I hooked up an antenna
switch and went back and forth between my
trusty vertical and the quad. The ve rt ica l
would read 5·1 and the quad would read 5-7
to 5-9. In some cases I couldn't even hear the

SWR Measurements

five bands. The first part of this step is meant
for those who will want to play with the trcot­
to-back ratio versus gain. I chose to use the
specified measurements and didn't figure I
wanted to mess with this antenna, it in fact I
ever got it all assembled . Using the preset re­
flector stub measurements is meant to give a
good compromise between rront-tc-eacx ratio
and gain .

I took my time building it. I assembled the
spider parts one night, then built the reflec tor,
then the driven element. All the parts were in­
cluded and of top quality materials. The an­
tenna is very lightweight when assembled.

The SWR and bandwidths are shown in
the chart. All measurements exceeded the
manufacturer's claims.

Specifications
eca
eeea
so dB
2·
10.6'
35 es.
12'9"

Gain
Front-to-back
Side lobe
Boom eamerer
Tuming radius
Weigh!
Arm length

the ballpark. You next attach the spreaders to
the metal spider us ing some more hose
clamps.

The first element to work on is the reflector.
You take wire holders and attach them along
the length of each spreader at given d is­
tance s from the center of the spider. You
need to be dose on your measurements, but
not exact. You will end up moving these later
to adjust the wires.

The next step is crilical. You need to mea­
sure and cui the wires as specified . The wire
is lightweight aluminum allOy and it comes on
two small spoors. Be very careful when mea­
suring and culling-the wire likes to stay
spooled up. 11 you let it slip, it will coil back
with a good deal of force and this could
cause an injury.

I cut and insta lled each wire separately.
Once the wire is cut, you run it through the
wire holders. The wires are fastened to a
clear Plexiglas insulator. You adjust the wires
by sliding the wire holders back and forth and
you will want to adjust them so that there is a
slight bow in the Fiberglas spreaders. The
wires on mine seemed a lillie loose in th is
configuration, but I do have the slight bow in
eecn eiemeore spreaders.

There was only one unclear part in all the
instructions. This involved the tuning stubs for
the reflector element. There is a section that
describes an eight·inch adjustable stub (step
48) and then the next section gives exact
measurements for the stubs for each of the

SAMAmateur Radio
Callslgn Database

Find Hams. quiddy and easily by Callsign Of by
Name. Search Iof a specified City, Stale. Of Zip
Code. Print with standard or c uslomized output
deal for mailil"lg lists, OSL.s, etc. Added information
about ~h ham available throug h SAM Option files,
NEW FOR 'N, search rihers that allow you 10
specify FIRST NAME, LICEN SE CLASS , AGE,
STREET ADDRE SS, or CALL SUFFIX, AR EA, OR
PREfIX.

IBM-PC Compatible AND NOW FOR THE MAC.
Require$ 17 MB 01" ~rd drive space and a high­
den5i1y floppy drive for installation. NEW C[).ROM
also I vallable .

Di$ll Vlnion $39.95 CD-ROM $39,95
SAM OPTIONS 7.50 each
&I--s1 and Handlln\I 5 00

RT SYSTEMS, INC
8207STEPHANIE DRIVE
HUNTSVl.lE. AL 35llO2

1~72~2 or 1-205-882-9292
Visa. Mast81Card, or Oi.cover

__.. 11.2.... -.
MW.M_12-'_4in

MWl.k<>Ol,- l_IClII MWI._,...._11_
com"'- _catll._
_ you'V<o _ ml..lngl

""'_nd ~11t>at I"'"
...,."'-llI<I.. II .l"CK or ,VOC

n..... 11'1 fU NIIT

ONLY 140.00

Harlan Technologies 815-398-2683
5931 Alma Dr.· Rockford, illInois 61108

Audio Analyzer &
SLOW SCAN TV

for the Sound Blalter!

........... P'C. _ .... _ . ,.,. ;;;;;;;;;-_.__.
' $I su·_,.. ._ , _1.1......

- AnI/yztI--....... ~iM

UlY.I'tTTY._ _
....1IIl _

_c.......-_una.
~._-­_ ..._WOfIL~_ Of""'" I .YOe llll.

ONIYU9.91

FAIR RADIO SALES
1016 E. EUREKA - 80.1105 • LIMA . OHIO _ 45802

FIELD DAY KIT

AB-l~MAST KIT with eight self-staekino 66"l.x1 .6'
eu aluminum MS--44 mast sections to make 40 n
mest Also four each rope guy lengths 31 . 40. & 50
tt with tlips; five guy rings. swivel base. six 15'
stakes. and 2 Ib hammer. 70 Ibs sh.
USED J.12S" $99.50

TRIPOD ADAPTER ,allows three MS-44'sas legs 10
free-stand mast to 24 fl; 4 Ibs sn.
tTRI-ABl 55 $15 w/AB·l 55 purthas,

f ·1 111J\J BANDPASS fiLm for205-225 Mhz band;
twin gold-plated tunable cavities each with N-con-
nection. 7x2.5x9.5, BIlls s/'1. UNUSED $30

F-1113i\1 ALm, ~ke above but 1210142 MHz; with
conversion into for 2 Meters $24

PrIoM F.D.' . LIIu, D.- VIlA, IIASlUtARD ' I ;IMI.

"*'"SIll"" - WI1II '" .....c--.
.... DIjll73 - ......,Irtt7-.s.n • Fa 41 tm1·U1)
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Wefax Explorer
Integrated Wcfax I APT Recei ver and Scan

Converter with Qfax software .

$695.00 complete
shipping and taxes not included

The Best Price / Performance. Period!
Construct a w efax I APT reception system from ind ividual component receivers. scan converters and image processing software
and you' ll spend more money for fewer features, poorer performance. 00 automation and ajunglc of wires. With the Wefax
Explorer. s imply connect an antenna and a few mouse clicks later you're receiving the highest quality images possible. 'Ibe
Explorer is backed by a 1 year limited warranty and the extensive experience of the leading Wefax hardware' manufacturer.
Quorum equipment is used by virtually all wefax suppliers in worldwide amateur, commercial and military systems .

• Integrated Sale/lite visibility pre­
diction with automatic capture for
up to 8 sale/lites simulJaneous/y

• Automatic time and ephemeris
stamping f or navigation

• 2 7 day programmable schedulers

• Automatic digital gain lock in
AU~ modes, Pl.L clocking

"'- ~ -"- "-'- .,
" ' .. w._ _

QFAX Features
• GOES I Bteteosas Wefax Reception

• NOAA I Meteor APT Reception

• H F Nafax Reception

• [)ual RF pons for geosync and polar
reception under sof tware control

• Integrated preamp and down con­
verter power inserters

• 50 user definable configurations

• Software con/roUed receiver with 2
UH F, 10 VHF memories and scan

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

• Automatic Una/tended Animation
works continuously

• 8 biJ data for up to 256 gray levels

• ViewaJ up to 1280 x 1024156 color

• Use TIFF, GIF or PCXfdeformaLt
and convert to BAlP, lPEG, £1'S
and binary

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

__ M'... •.__

• Ephemeris based NOAA APT navi­
gaJion with geo-political and Lat­
Lon overlays

• NOAA Tools show satellite path,
Las-Eon of cursor, distance and
bearing to reference point

• Automatic Temperature Calibration

• Color Palettes and NOAA curves

Quorum Communications, Inc. FAX (21-1 ) 91S·H27H
N3H-I Ester, BI"I.· Suite NSH· Il"\'ill~. Texas 7SH(,J (2 1-1) 9IS·H2S(. IIIIS (2 1-1) 9IS·H3-1(,
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73 Review

--
Number 8 on your Feedback card

by Steve Katz WB2WIKl6

Diamond Antenna Corporation
Distributed by RF Parts

435 So. Pacific St.
San Marcos CA 92069

Telephone: (619) 744-0900
Price Class: $174.95 suggested retail

The Diamond X2200A
A high-gain UHFNHF omnidirectional base station antenna.

The Diamond Antenna Corporation of
Tokyo has emerged as a premier amateur

antenna manufacturer offering strong compe­
tition to the well-established American com­
panies . They are already well-known for their
"F," ·U; and "X" model base-station VHf­
UHF gain antennas. These models feature
commercial performance at amateur prices
and are easily recognizable by their gleaming
white Fiberglas radiator casings and dual­
band mobile whip antennas. Even their mo­
bile whip antenna mounts are famous and
rather innovative in design. I've been using a
Diamond model F-23A for more than two
years now as a repeater antenna on my 145
MHz repeater system. It's been working like a
charm. creating excellent coverage with its
low-angle radiation pallern and causing abso­
lutely no receiver desensitization in full-du­
plex service at the 50 wall power level.

The X·2200A is a rather new product intro­
duced for the American market just last year.
It offers claimed omnidirectional gain of 6.0
dB on 146-148 MHz and 7.8 dB on 222-225
MHz, and because it covers the 1.25 cm
band it has no domestic market in Japan
(where 222 MHz is not an authorized ama­
teur band).

This antenna employs a 3/4-wavelength
center-loaded radiator on 2 meters and three
5/8-wavelength phased radiators on 1-1 /4
meters, with the radiating elements made of
brass and all the "works" enclosed in a beau­
tiful Fiberglas "radome" (antenna cover). At
the base (feed point) of the antenna, it has
three quarter-wavelength drooping (down­
sloped) radials to decouple it from its support
and coaxial teecnne . And , the X-2200A
weighs in at a scant 2.64 Ibs. The antenna is
11-112 feet ta ll fully assembled and is UPS­
shippable because it comes broken down into
two radiator sections plus the radial kit, base
support tube and mounting hardware. As­
sembly requires only a Phillips screwdriver
and takes about five minutes.

While the X-2200A is rated for "150 walls"
maximum transmitter power, this is a very
conservative rating. In fact, I have no clue
why Diamond places such a low-power rating
on the antenna, since its only active compo­
nents are the brass rods which make up the
radiator and some air-dielectric phasingtload­
ing inductors which appear rugged enough to
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handle considerably more than the rated
power. When I was testing the 2 meter omni
model F-23A at home prior to installing it on a
repeater, I transmitted with 1,000 watts of
output power Into this "200 watt" rated anten­
na for several minutes with no ill effects. Pos­
sibly the manufacturer is rating the X2200A
based on the assumed use of a
"ou ptexe r" (RF signal-splitter)
which most hams would use to
separate the RF energy for the two
service frequencies when using a
single feed line to operate two
bands. Diamond's "duplexer" for
1461222 MHz is rated at 150 walls,
and this is more understandable.
In any case, most hams operating
VHF-FM wou ld have lillie reason
to exceed the 150 wall power level
at the antenna feed point.

The X-2200A is an impressive
package. It has a rugged look and,
because the metal elements are
entirely enclosed in Fiberglas tub­
ing with a very weatherproof mid­
section connector (used to join the
upper and lowe r sections in the
field), It should be extremely
weather-resistant. The only ex­
posed metals are aluminum, stain­
less steel and plated brass .
Mounting hardware is all stainless
steel (u-bcrts. lockwashers and
nuts) and should be completely
impervious to the weather. I've had
my F-23A installed at a hilltop re­
peater site for more than two years
and the ent ire antenna is still
"shiny." View ing the mounting
hardware through powerful binocu­
lars, I can see it is all still "shiny,"
too.

Gain

lacking an adequate calibrated
reference antenna I could not
measure the gain of the X-2200A.
By computer analysis it seems that
its gain on 146 MHz and 222 MHz
are somewhat lower than Dia­
mond's claims. But I should note
here that most omnidirectional
gain antennas for VHF/UHF seem

to have published gain figures that aren't par­
ticularly accurate.

More important factors are radiation angle,
bandwidth, good impedance matching, ease
of assembly and installation, ruggedness and
reliability, and overall cost effectiveness. In
these areas, the Diamond products, including

Photo A. The Diamond X2200A.
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SPECIAL COMBINATION OFFER

1691 MHz Loop-Yagi Extension
model 1691-lY-XTN S85

$250

$450

SPECTRUM INTERNATIONAl, INC.
Post OniCB BOl 1084, Dept. S
Com:ord , Mass. 01742, U.S.A.
Phone: (508) 263-21 45
fax: (508) 263-7008

1691 MHz Hemt Pre-amp.
model TS·1 691 -P. Amp

1691 MHz Receiver
model TS-1 691 -Recvr

1691 MHz Weather
Satellite System

For . _ ..... _ you ortleo" PC HF FAA S99 (see 001
CIt'ef~., Ihs ossuel, y<loJ ....... ad<:l 001 MW .-.d 01 '" OWCI
PC SWl 3 0 lot seo oo nstead 01 001 ...p. boo' pro:. 01
sss cc

PC SWl <:onI¥o5 tt>e hardware, sol'!Wa'e. nstr\IClIOfIS
.-.d "~ lis ts needed to aIow y<loJ to <ec:eoo'lI • vast
~anetv of dl(l~aI DroadCaSIS IJao'\Sf!'ltlled 0Wlt $I>OftWllYe
rlOdio ..... yOu need JS lJTt'I lBM PC or~ computer
and .., sse $I>OftW8\Ie teee .~, The ptOdI.Ct CXInSIStS 01

DemocIulalCN"
Dloltal SIgnal PrOC<tSSinll Softwa r.
200 Pa ge Tutorial R-r......ee M an",,1
WCN"1d WOda UtIlity Fraquancy Ua1
Tutorial Audio Cn.etta with Sam~

PC SWL automatocally 00C0des Morse cooe. RTl'I' ,
AMTOR, SITQR. Nil-YTEX and ASCII

PC SWL IfllS you tunt! "' or1 WO<1ll pren $fl'MC8.
meteOrOloglC8lllrOadcastS, ham radiO operator'. eoa.t...
sl>o<e . tat,on-s , 8\11at>QO t~e~ and muc~ more dlll,tal ecroo
0<1 the '~Orl.... ave band S W~y pay lor anothe< IIxpen, ive
box when a ' ''''P"' onterloce and your PC can eo tf>e jOb?
ADVANCED FEATURES:

Tun.og 0501lO5cope
Ooo~aI Wave/orm PreS<!<1lalNJn$
""'0 (;aIibtal"'" and Code R"CO\l'WOI"
ComItlUOUSlV Tunat>le FilllI' Fr~V...,,'"
A,(lJUSlatlle CW Filler 5enslIMty
UnattenOer:l capture 8'Id Pmlng
Integrated Te><l EllIIOr
Integrated 109 and Database
SheltoOOS~
5ean'6ess ~ ~ey alO I -. PC HI' Facs-Ne

CAl (It _ Jot 0Ul' cornpIet8 CaIaIOg of pr1lCluCta.
\Ida . MaslarCenl ....CO"...

Decoder Board & Software
model TSNGA-SAT4 $349

Low Loss (microwave) Coaxial Cable (65ft)
with connectors.

model 1691-coax ass'y $65

Track II Satellite Orbital Program. Tracks All
satellites, work! map, print out $99

1691 MHz loop Vagi Antenna
model 169HY(N) $99

Why buy a INC?
PCHF FAX +PCS\VU179.00

si

Oemonstration Disc (IBM·PC VGA compatible)
of signaJs recorded from WX-SAT system. $3

Shipping: FOB Concord, Mass.
Prices subject to change without notice.

III ~

Software Systems Consulting
61 S S. E' Camino Real. San CI9menIe. CA 92672
Te l:(714)498- 5784 Fax :(714 )498-0568

Notes: There are no field tuning adjust­
ments fo r the X-2200A. It appears that
this particu lar antenna was resonant to­
wards the low-frequency end of the 1.25
meter band and could possibly be adjust­
ed for lower VSWA at the upper end by
sli ghtly shorten in g the brass rad ialo r
length, but no attempt was made to do so.
VSWR data taken with 12' feedline and
directional coupler at the base of the an­
tenna; measurements made in the shack
at the end of a normal transmission line
would indicale the VSWR to be lower.

Table 1.
Measured VSWR vs. Operating
Frequency, Diamond X~2200A

Frequency in MHz VSWR
144 1.63:1
145 1.39:1
146 1.13:1
147 1.22:1
148 1.50:1
222 12 8:1
223 1.26:1
224 1.40:1
225 1.62:1

using a Kenwood TH-315A handie-talkie (2.5
watts output). In all, I'm pretty impressed.

VSWR

The VSWR of the X-2200A Is low, low, low.
Since I'm using a lOQ.foof.long transmission
6ne to reach the antenna and it has about 1.4
dB loss on 146 and 1.8 dB loss on 222 MHz,
taking VSWR data in the shad< would prove
ramer useless: The loss of tile cable reduces
the measured VSWR. So I measured VSWR
across each band right at the antenna feed
point with zero tra nsmission line loss, and
this data is shown In Table 1. I took the
VSWR data with the antenna temporarily in­
stalled on a mast mounted in a small tripod
sining in my driveway, prior to installing the X­
2200A on ils permanent mounting . Raising
the antenna another 20 feel o r so higher
shouldn't change the readings.

The X-2200A is supplied with mounting
hardware that will accommodate mast diame­
ters from 30 10 62 mm (about 1Z to 2.4-),
which should allow convenient installation by
almost anyone. I like this much better than
the mounting system on my reference anten­
na, which calls for plugg ing the base of tile
antenna into its mounting mast and only al­
lows for a maxirrMtl mast diameter of about
1.3 inches. When mounting the X-2200A or
any similar omnidirectional verncany-pcrar­
ized antenna, be sure that the mounting mast
does not protrude beyond the base of the an­
tenna (where the radials attach} or perfor­
mance will be severely degraded. This anteo­
na should not be side-mounted on a tower
unless it can be spaced at least 40- from the
lower. Even with this spacing, the pattern will
not be quite omnidirectional.

The Diamond X-2200A packs a 101 of
punch! II is another excellent product offered
by a world-class manufacturer who is sensl­
uve to the needs of American hams. iii

the X-2200A, definitely excel.
Since I couldn't measure gain, tile only test

I could run on the X-2200A was to compare it
(on 2 meters) with my own personal refer­
ence antenna, an extremely popular au-ale­
minum stacked 5/8 wavelength rad iator de­
sign with a tapped aluminum matching net­
work at its base. ire a product that's been 00

the market for many years and still sells very
well. The claimed gain (by its manufacturer)
for my reference antenna is 6 dB and it is 10
feel tall , like the X-2200A. All thi ngs being
equaJ, the Diamond X-2200A and my refer­
ence antenna should have worked about the
same. Did they?

In a word, no. The dual-band X-2200A pro­
duced stronger signals (received and trans­
mitted , in all directions and at va rious dis­
tances) than my reference antenna did . To
make the comparison fair, J installed both an­
tennas at the same height above ground (30
feet), and they were separated by 60 feet,
which is nine wavelengths at 2 meters. Both
antennas we re fed by identical lengths of
identical coaxial cable. At this writ ing, I still
have both antennas installed and am st ill
making comparisons. Because I live 00 a bit
of a rise and am pretty high above average
terrain for these parts, both antennas have a
good ....iew· with a distant horizon ranging
from 12 to 40 miles in most directions.

I am blocked in to the north by a mountain
with an eieveuco of 3,600 feet, cresting only
four miles from me , so I never expect great
results from the north 00 VHF. But the other
directions are more open, and I can always
work into San Diego, some 120 miles to the
southeast, with very low power 00 2 meters.
Working into Santa Barbara, some 65 miles
10 the west-northwest, is qui te another story.
In that direction, I have rugged coaster moun­
lain terrain along the whole path and signals,
while workable, are not terribly strong.

I took signal leve l data on various reo
peaters in all directions and recorded it on
paper, using first my reference antenna and
then the X-2200A. I took the data using S-unit
signal levels on my FT-736R Yaesu VHF­
UHF aJl-mode base station rig. S-meters be­
ing what they are, I cco't believe the read ings
have any merit other than to compare one
signal leve l to anothe r. I the n used my
Hewlett Packard 60BF signal generator,
which has an output level accuracy of better
than 1 dB at all leve ls and an output anenca­
tor accuracy 01better than 0.1 dB when c0m­

paring two levels that are less than 10 dB dif­
lerent, to determine what the different s-rre­
ter readings really meant.

Conclusion? The X-2200A outperformed
my reference antenna by a peak of 3.1 dB, a
minimum of 0.8 dB and an average 01 1.95
dB. Pretty good for a dual-band antenna that
has essentially Ihe same aperture as the ref­
erence. I could not run the same set of tests
on 222 MHz as I lacked an appropriate refer­
ence antenna. But the antenna does work
well on 1.25 meters, and allows me to access
the "CONDOR· 222 MHz linked repeater sys­
tem very we ll through any of th ree -CON­
DOR- sites ranging from 20 to 70 miles away,
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73 Review
, by Larry Antonuk WB9RRT

Number 9 on your Feedback card

Quickyagi Antenna

Design Program
Designing a yagi has never been so easy!

RAI Enterprises
4508 North 48th Drive

PhoenilC AZ. 85031
Telephone: (602) 84&-9755

Price Class: $39.95;
$19.95 for registered user upgrades;

$3 ($5 non-USA) S&H.
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sign in as little as a few minutes, up to a few
hours. Obviously, this changes depending on
whether you're using a Pentium or a PC JR,
but in any case it beals the usual "enter the pa­
rameters , and go away for the weekend" soft­
ware you may be used to.)

Perhaps Ihe easiest way to get to know
O\JM:kyagi is to run the Auto Design feature,
which creates the yagi design with a minimum
of infonnation. Starting the Auto Des9' mode
is accomplished with two keystrokes after the
opening menu. The user is then prompted for
the design frequency, the number of elements
desired, and the diameter of the available ele­
ments. Aft er a few seconds. the program te­
bJms with the antenna. gain, front-Io-back ratio.
length, and input impedance. The user is then
prompted to choose between maximizing the
trcot-to-becc ratio, or maximizing the gain tor a
given tront-to-back ratio. If the second option is
chosen, the user may pick from several more
opllons-best gain while choosing the front-to­
back rat io, opt imum gain, or optimum band­
width. Once all of Ihe selections are made, the
program goes into the "thinking· mode. This
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Figure t. Performance vs. bandwidth graph.
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Des lgn, Quic k and Easy

The answer 10 all of these problems lies in
the ability to calculate your own yagi designs,
based on the parameters you want, using the
materials that you may have available. Yagi
design was originally accomplished using the
published NBS designs, which were put tc­
gether using a combination of design and ex­
perimentation. Eventually software was devel·
oped that performed the calculations on an as­
needed basis, but this was noonaIly available
only on a t ime·sharing basis on university
mainframes. Once the desktop computer boom
hit, it became viable for small companies to
write the complex cooe needed 10 pertorm the
thousands of calculations, and 10 offer it 10 the
casual experimenter.

RAI Enterprises has taken this concept a
step further. By writing the essenlial calculaling
routines in machine language, the QUickyagi
program produces results in record time, while
maintaining the user-friendl iness of higher level
languages. (For users new 10 antenna design
software, the ·BLAZING SPEED" referred to on
the Ouickyagi brochure means an antenna de-
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Put three hams in a room, and ycu'u wind
up with four opi nions on any given topic.

While we share one of the most diverse h0b­
bres on earth, it may be safe 10 say that one
thing all hams have in common is anlenna
building. It's hard to find a ham who hasn't
built at least one antenna-even if it's only a
10 meter dipole, or a 2 meier ground plane
made from a coet hanger. lhe antenna is the
Interface between the rig and the ether, and
an understanding of antennas (and antenna
problems) Is the COl1YTlOI"l ground we all stand
00 . While virtually every ham has bui tt some
kind of antema. it's also a safe bel that per­
haps orVy one in 20 antenna oolders has ever
bu~t a yagi.

How come? Several reasons come to mind.
While it's pretty easy to figure the length of a
2 meter dipole, figUring out a 2 meter beam is
a little trickier. Not only are you concerned
with frequency and length, but you have to
worry about the spacing between the ere­
ments. W hich, of course , c hanges if yo u
change the diameter of the rods. Which, of
course, all changes if you want to add more
elements. Which, of course, is not to mention
trying to get your design to wor1< best for a giv·
en trent-to-beck ratio. Or for a given band·
width. Which, of course, mean s you might
want to change the length a little and ...
Phew! This could be more complicated than
it's worth.

Not only that, but if you do find a published
design somewhere that K'ICIudes mofe Of less
about what you want from your yagi, you sliD
have to put it all together, which is a fair
amount of work. Not that that's a problem, but
it does represent a corrmi1ment of lime and
effort. If the design calls for 3/80 bJbing, and
you use the 1/4· stuff you have in the base­
ment, will it sliDwork? Is it worth the ellort if
you're not sure?

Once the thing is all screwed together and
you want to test it ... that's kind of tricky, too.
Unless you're building scale models and have
an anechoic chamber in the basement, It's
pretty hard to get meaningful test reectts-eee­
peelally on parameters like bandwidth and
trent-to-beck ralios. You might even be able to
do some A·S comparisons with your buddy
across town, but who wants to build up two
separate antennas just to try out a oouple of
new ideas?
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ty to view the antenna's geometry, and the abil­
ity to easily model a folded dipole driven ele­
ment. In case you only associate yagis with
VHF and above, note that QuiCkyagi can caJcu.
late designs from 1.5 to 999 MHz. with up to 17
eemeres. (Please check your local zoning r~

uetcos before building that 160 meter. 17-e1e­
men! beam.) Even if you don' pen on building
any HF beams. Ouickyag win gladly calculate
wire beam dimensions II)( use on Field Day, I)(
during emergency operations. The best part is
that Ouickyarj doesn't assume anything--iusl
tell it about your resources and it wiU design a
yagi that will work for you.

The Quickyagi program comes with "en­
disk" documentalion, which means you won't
get a fancy hard-co ver manual. The manual
wilt , however, be up-te-cate. which is some­
what of a rar ity these days. In any case, the
manual amounts to a hall dozen pages, due 10
the ease-of-use of the program itself.

The Quickyagi prog ram quali ties as a low­
priced piece of software, but could just be your
key to a new realm of antenna building. By re­
moving the mystery lrom yagi design , it allows
anl enna experimenters to get involved with
' rom scratch" designs using materials they al-­
ready have on hand. 'wnat ir comparisons
can be perfooned by modeling existing yagis.
with the idea of performing modifications, or
just for the fun of it. Existing antennas can be
modified fl)( different frequency ranges, which
open up a great source of antenna materials­
the surplus commercial market. If you build
even one yagi a year, you'. find Ouid<yagi to
be well worth the money.

(Quickyagi runs on any XT or better with
at least 640K of RAM, using eGA, EGA, VGA.
or Hercu les graphics. A math coprocessor is
supported but not reqUired.)

[Manufacturer 's Note: The program is now
optimized to ron on an AT or later models of
the 'Turbo· XT running the NEG V-20 micro­
processor. A math-coprocessor-only version is
available by special order, at no extra cha~
for the older8088 PClXT.j III
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can take several minutes to several hours, de­
pending on the machine and the antenna de­
sign being performed. (Again, due to various
machine configurations, time comparisons may
be somewhal meaningless. However, a six-ele­
ment 146 MHz yarj took aooet 15 minutes 10
optimize on a '286 clone. [Manufacturer's Note:
The '286 clone was running without a math co­
processor. The results win be up to four limes
faster with a ooprocessor.))

Once the design is optimized, it may be eval ­
uated in several ways. Quickyagi will draw a
full-screen polar pklt of the antenna gain. in ei­
ther an elevation or azimuth mode. Unear or
logarithmic scales are available in either case.
These plots can be viewed on-screen. or sent
to the printer for later examination. A Bandwidth
Chart Utility displays the bandwidth information
(gain. F:B, impedance, and VSWR at 2 1 fre­
quencies) in chart or x-y graph mod e. Again,
these can be printed in hard copy and saved.
Antenna designs can be saved to disk, and
puneo up later lor further des ign and testing.

In addition to the Auto Design mode, the
program also supports manual entry of various
parameters, and will calculate the missing fea­
tures. FI)( instance. you might need to design a
yarj 10 make use 01 that bundle of 5/16" alu­
minum you dragged home. You might have a
to-teet section of square tubing that would
make a nice boom. What is the best arrange.
ment of elements to give you maximum gain
on 440 MHz? Ouickyagi can let you know. A
scaler routine allows scal ing an existing design
to a new frequency, by changing either the ele­
ment lengths, I)( the lengths and the spacing.
(Remember that high-class five-element yagi
you bought at the last hamfest? The one that
turned out to be on 155.000 MHz? These last
two features are just the ticket to tell you if you
can just lengthen the elements, or if you have
to move them .. . or if you threw 25 buck s
down the drain!) Options are avai lable that cal­
culate element lengths using tape red ele­
ments, for the use of telescoping tubing, plus
element compensations for the boom. the abili-
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Number 10 on your FHdback card

A Sensitive Bandspread

SWL Receiver
Aaah, the nostalgiac smell of dust burning off tubes!

by Eric R. Johnson XE2IKB6EPO

Back in the 1920s and during the Great
Depression era, the home-brew regener­

ative shortwave receiver was all the rage.
Rad io was co ming of age a nd e ve ry one
wanted to listen in. Money was tight and al­
th ough most co mmercially mad e rad ios
were of the regenerative type, they were still
too expensive for the average consumer. Yet
the low pans count of lh~ regenerative re­
ceiver made construction a snap and kept
costs down , keeping this type of receiver
popular with the ho me-brewer right up to
the 1960s. And the regen's sensitivity was
hard to match by a ll bu t t he best su pe r-

heterodyne recei vers of the time . These
attributes still hold true today !

Th is little radio can "hear" everything on
the SWL bands that my Yeasu Ff-747 can!
An 8-foot piece of wire strung out along the
test bench or behind the desk is more than
enough to pick up all the major broadcasters .
Of course . the more antenna the merrier­
but the po int is that excellent reception is
possible with an indoor antenna right at your
listening position. 1lle three-stage ci rcuit is
typical of a "deluxe" setup of the era. The
physical size is less than half of what some­
one in those days might have constructed us-

ing the same schematic, thanks to the substi­
tution of "modem" miniature tubes and com­
ponents.

I have departed from our theme era in the
design of the power supply in orde r to make
the receiver completely portabl e. In the old
days they used bulky. non-rechargcable "A"
and "B" batt eries to prov ide fi lament and
plate voltages. The super de luxe setup sport­
ed a line-operated transforme r and vacuum
rectifier "8 battery e liminator," the use of
which oftcn required the owner to replace all
the existing "DC fi lament" tubes in the radio
with "modem AC filament" tubes. Portabili -
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The Regenerative Detector

The 6AB4 is a high-mu triode designed
for use in cathode-drive amplifiers . frequen­
cy converters. and oscill ators at frequencies
up to 300 MHz. Electrically identical to one
section o f dual-triode type 12ATI. here it is
used as a regenerative detector. L2 and the
c apacitors se lected by S I fo rm t he o nly

•••

Figure 2. Tuning compol/ems schematic detail.

c

------------ ----------- - - ---- Sl b

,
Sl.

•l'
".~

r--~--------~-----i('-----
C20• ••' "I •

the detuning prob lem found in regen sets
where the antenna is coupled directly to the
detector. In spi te o f this being an untuned
amplifier. and thanks to the use of the pen­
tode. we sti ll get about 6 dB o f gain on all
the bands . CI co up les the antenna to the
control grid. LI couples the ampli fied output
to the detector.

ty was either tedious or impossible. My pow­
er supply allows portable operat ion for about
10 hours from a single 6 volt. 10 amp-hour
rechargeable sealed lead-acid battery (ge l
cei l). When connected to the AC line it both
operates the radio and charges the battery.

Receiver Theory or Operation

The receiver (Figure I) consists of an un­
tuned pcntode radio frequency amplifier. a
triode regenerative detector, and a power trio
ode aud io frequency amplifier. Output is in­
to a pair of high impedance headphones. ei ·
ther 2k ohm magnetic types or the c rysta l
type. Both are readily avai lable on the sur­
plus market. Those "extra" resistors and ca­
pacitors you sec sprinkled liberally through­
out the schematic are for bypassing and B+
line dccoupling filters. They shou ld nor be
left out of the circuit as a way to save mono
ey! T hese parts arc what make the difference
between a "sweet" stable and predictable reo
generative receiver and a wild untameable
howling "beast" of a receiver.

The RF Amplifier

The 6AK5 is a sharp-cutoff pentode de­
sig ned fo r use in RF o r IF ampli fie rs in
high-frequency wideband applications at fre­
q uencies up to 400 MHz. Its pri mary pur­
pose is to isolate the ante nna from the tuned
ci rcuit in the detector's grid. This e li minates

(616) 221 -1020

~\c ~~~ ONLY ""

~~~\'$~\'.fj:>.C~
Haw~ you. ow n '~pul~. Or link syst~m!

I-»y "'l"I''''' 1I<'Up ...hl""" mr>ilif",..ioo "')'00' r.dlo ~o.,.•imply
pl"~ III """ ~' ldeol 1(Ifomcrp."l>Cy 0'"""~'o "'I""".'"
Tho DR1·! .......... , ...1,,, ....I'y~,.. (or ",,,,,,,,,,, ;nt ...... y 'r>Il<­
'""'Of. SUl"l' 11<"<;'\'0 WO X "PO' '';''" '" '~.' ",,'.p <Iu,,;~ ,
!nd...... Iiq v>il ,i<n<. ... " ....... P....i"" ..-Ii<> ""'If""" ft. , .....
Mit>. 0nI) ~"''' ~.5" • I S . '" ,-m;n' oi l ! VIX"Of \IV bIIlC<)
........"Cplc_>fl<>:1'y ........~. DRDUI BRI·! nil.
,....._ _ _ _ ",.,.1>\'.' _ . .... _ _ .. . ..
, .. .- .. _ """UO • • ,· .....J. C ...
no ., _ __ _ roo._ _.-_ __ .. _-_._ .. -
"""oa ...

_I. ... ' _ton P .OI>I'<T~. l:UW" .nl 10. ,... ro ­
UICU-O'< ' II.OCIW ""G. I"C.
PO 110>; N ((0.. 11. , lol ' oI'Il6:1--_ ..--... ..._.... "' .... _- ,--

BUY AMERICAN, BETTER PRICE AND aUALITY
TIle SG2000 HF [r._...... 8!)"1"I occepIe<t lor commema' ODd IlIIIf1nO _ ..
made wilh lr<O<lt t>Ol"41 u .s. commercia' rad iO Quali!)" (and ol cour... ~ can be used
on lhi "-am bandS 8ISO). Wh.1e lhi Ja panese radiOS t>a~ 2 ftna' lr.nlPslors tha I
slrain to pul ou, 100 w. 1II on 'ho k>w bands aoo only 75·85 ..an. on ''''' ""'1ll<S.
the SGMOO luiS ~ 'aroe t,anSistors thal loal al""9 al 150 wailS on ALL THE
BANOS INCLUDING 10 METERS' Some of ' he 5G2000 le. lUr.s a r., I) A
cormol head 'emorable (no SPtCiol ki' nece$$8ry) UP 10 1SO' ....V I,om tl14l 1'I(j.
perled lor aulornoMes . 00 l>oal!, Up 10 8 heads can be utl'iled .nd "..,0 ...
in' ereoms ersc . 2J Toe la' ge s l d;SP'aV of any HF nanscefver. 3 l au p,,,.
programmed memonaoend 100 user programmal>le memor ieS , ~) __ f"""
· SOF (.a sc) 10 185F (.eSC) . You w."l Gua lity righI' Ha,e II ..-hal EVERY
SG2000 /lUll enaure bekn ..."..~ snopped I,om !he faclory' 1J They'" Ill.l;IQry
aIigne<I. 2} EVERY SG2000 IS keyed oo..-n 41 Jua powt< (CW 150 Wi l lS) 11'I10 an
oper1 antenna lor.bouI 10 seconds. !hen conneclecllO. _eel an"""'" .nc1
""",a n lor an Idd_ 10 MCOMS. 3) EVERY 002000,. 0U1 iII llIe

'BURN~"'- faclo IJNJ~-. lor 2'" hQl,QlI(lI'l-$O(IQ al _ CWoDoro, Wy Ihal_ the IQrc;gol ._. 41 EVERY SG2OOO.
tnon '&<:fIeCketl1or aoo.'.C ana put iI'I the"T()ItTtIRE Rl\CI('" __ rney ~ keyed on IJNJ oil ro'ef)I 10 _lor 2'" ho<n, SI
The SG2000 IS.-.en ,,__ and II COfWd 1t.<>cIO:>s ...~ --...a 10 IIlaI "'" u....... ............ 15..., 10 opec. THEN "'"'0
ONLY THEN lS THE S(;:>fWlALLOWE010 l£AvE THE FACTORY.
The 1;IOIIOm .... 15~ you k.-- _ ."I"I'''~ ....... 'e'CiII togs.. O'..._IIi....'..... ar' -.g _ SG2000 BELOW DEALER COST
ill r;w, Sl .sM 00 __ Thor. 0 S400 00 ....-.gs' we guoranlee ... _ once·

To ordol'. _ tho<:l< (II~ _"""$850"""-'11,~"'hyow~_tsO (oony '"' U S Poor
0'''". _n, uPs will _ _ I and Triophono run- ICI'

CI\~lt _ 8 ".<;0 $01.... T.... CMIadoon _ . plo-. -.l U S. loIaneyOdtr • 51110 k:o al>ippir'og

II you wiSt! more information pleas.e send a SASE 10 Ihe above address. Fo. COO o'ders. een
(3101433-5860. o utside of CA Orders Only oeII (8 00j93 3-HAM4 ..,d leave 8 message.

J o e Branc a to
THE HAM CONTACT
PO Box 3624, Dept 73
Long Beach, CA 90803

CIRCLE * ON READER SERVICE CARD

T.... SG23Il Stol .... 'lT·TUNER II "'" be!! I1F au~ '" any pnce. _ 10
po or ,"'" • QfO<lIuCl _IS _In", USA. we'.., oI'ltMo 1 &1 "" guoo. II "
be$! pra:e QI r;w, $44IHIO" 'M'N THE SGl3O" BECAUSE: wr.. \'OIl '"' an
__II ifl _ you ... .-oI1a'Ig .... antenna. __ fAt-IIl rnalCfWllI thOI

_ 10"''-. ""'" _ ........ au;fI as"" ...lSO . "'" ""'.- YOUR
SIGNAL GETS OUT MUCH IlETTE.R. The~ ...TSO. ....T.oM and 0_
__ uners can r;w, mu;tI 3 :1 ..-nalCr>eS (YES r;w, 3 :I I oolorve! rna1thong
lIf¥II'IiI'Ig t>ulo '1irI)I_ anle<'o'll The SG2JO can _ ~ 05 OMI \1:1 10
_ anhlDna!l (~ 10a 200: I <nsmald'll. so ~ can UIIiIy m111d'1 rancI/lI'I'l _ .
0iQQItS. '"""1IU1WI.~ r:arts. lie. The ,_ MORE POWER.

Serv~ T1w LORD
Snr::.. f98 7

Actual Circuit Emulation
A better wav than IC E!

• Mo~ u ..;lh.1KIt Ins rosI l1t~ ~B(J(lr~

• Dri\' lor I.cO.DTMF...on
• r .• I 1 powff Apply lor

14 a day "~.ad",,

.RII•• i~""llyorpc
• \.-"~ruli~ I nl"rfot'l' Adoplu

on "Ko••d••impl" npon.ion

•n"••d .".idenl Forlh "I'Iion•V,,, ..p'''II:romm. hl" PC~..d
.AII ,,,""'~ I. Indlldnl. Kern.I. _ _ ... _

Fu ' lh. f'( : 1Joobu l:ll"r ond A'''''''' b le' ls1959 5 1
. C.blt. Bre. dboard, Po..-u IlIpply -_.'---'"H~hlond . 1:lH1 ....,,;n ... , _ ..n_

IJ710LaktSk_Dri>t -----

Onrt..o..... c.... ,~n ~",_ 701 ,...1024 ObjKf Ori....lrd

r.. 7e7_~1J --=- Uanh... rr'

73 Amatli1Ur Radio Today - AptiI.1 994 33



tuned circuit in the radio. C20 couples the
selected signal to the control grid and, along
with R5, forms a grid-leak bias ci rcuit. TIle
amplified RF si gna l is cou pled by L3. in
phase. back to the tuned circuit L2JS 1. This
causes two effects: The signal is re-ampli­
fled . thus giving extreme sensitivity. and it
introduces "negative resi stance" in to L2,
which dramatically increases it 's "Q." This
allows our single tuned circuit to give our
radio a selectivity on the order of 3 kHz.
e2l is the return path for the RF signal. The
same signal is detected by grid-leak action
and the amplified audio is developed across
the primary of TI. L4 and e22 fil te r any
re sid ual RF from the detect ed audio . O f
course, all th is must be controlled somehow
or else wc'd have an RF osci llator instead of
a detector! R6, R7, and R8 form a voltage
di vider to provide variable B+ voltage to the
detector. C24 filters out any noi se ge nerated
by the mec hanical motion of R7. In usc, R7
is advanced until the tube oscillates (which
can be he ard in the he ad se t ), and the n
backed down until oscillation just stops. The
circuit is now set up for best sensitivity and
se lectivity for AM signals.

The Thning System

Now refer to Figure 2. L2 and the capaci­
tors selected by Sia and Sib form the tuned
circuit in our radio. Six shortwave bands are
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Figure 3. Power supply schematic diagram.
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Figure 4. Coil winding diagram.
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se lected by S I as follows:

Posilion I :: 13 Meter Band. 21.200 · 22.000 MHz
Posinon 2:: 16 Meter Band. 17.400 - 17.980 MHz
Positjon 3:: 19 MetCf Band. 15.000 · 15.580 MHz
Position 4 :: 21 Meter Band. 13.400 - 13.900 MHz
Position 5 :: 25 MeIer Band. 11.600 - 12.075 MHz
Posilion6::3 1 Meter Band. 9.450 - 9.9<X> MHz

S Ia performs the funct ion o f "bandsct."
Capacitors C6 through C I3 arc either fixed
silvered mica or miniature silvered ceramic
trimmer capaci tors. S ib selects various ca­
pacitors to be p laced in series with band­
spread/main tu ning ca pac ito r C 19 . CI 4
throu gh CI S are fixed silvered mica types.
C l9 is a 25 pF air-dielectric variable capaci­
tor with a standard II4·i nch shaft. Between
it and the tuning knob is a 6: I ball bearing
reduction drive 10 which is attached a 4-inch
diameter aluminum plate that serves as the
tuning dia l.

In a tuned ci rcuit with a fixed inductance.
a variable capacitor will have a greater effect
on tuned frequency the higher the frequency.
S i b introduces ever smaller fixed capaci tors
in series with C19, effectively reduci ng its
overall change in capacitance each time the
bandswitch is moved to a higher band . This
ensures that the entire 180 degrees o f rota­
tion o n the tuning capacitor is used to tune
each band. keeping the stations from being
bunched up in a small area on the dial. With

this sys tem the 6: I reduction drive is not re­
ally necessary. but I had a few laying around
so I used one anyway.

The AF Amplifier

The 6C4 is a medium-mu power triode
designed for use in Class C RF amplifiers. It
is capable of 5.5 watts of output at frequen­
cies in the 50 MHz range. It is used here be­
cause o f its low plate and filament current
requirements compared to a power pcntode.
T his is important since we wan t to be able to
operate the radio on battery power for long
periods of time. The audio output is louder
than I can stand with the volume control ad­
va nced halfway on mo st si gna ls. TI is a
step-up audio transforme r with a ra tio of
1:2.5. R9 is the volume control. n matches
the o ut put im pedance o f the 6C4 to the
headphones.

Power Supply Theory of O peration

The heart of the power supply (Figure 3)
is tran sformer T3. And the good news is that
i t 's not hing speci al! It has two 6.3 vo lt 2
a mp seco nd ar ics, a nd two 115 volt pri­
maries. A 12.6 volt transformer with two
prim aries would work j ust 3.<; well. For both
AC and battery operation, we usc one of the
primaries to provide the B+. 0 1. 02. C34,
and C35 form a full-wave voltage doubler.
L6 and C36 smooth the rectified output.
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During AC operation. one half o f OPOT
toggle switch 52 routes the line voltage to
the other primary of D via Fl . C37 connects
the line ground to the circu it ground . The
two 6.3 volt secondaries. 0 3, 04. and C33.
form a full-wave power supply that produces
6.3 volts DC at 4 amps (under load). 06
routes this voltage to the filaments and the
di al lamp. which use up 0.55 amps of the
available current. The other half of S2 routes
this voltage to BI via Fl. making available
up to 3.45 amps to charge the battery. There
is no danger of overcharging the battery be­
cause the voltage is withi n the acceptable
range for continuous "float" chargi ng. 05
ensures that QI and RI2 have no effect on
operation. effectively disconnecting them.

During DC operation. current from the
battery is routed through Fl, one half of S2,
and 0 5 to provide power for the filaments
and dial lamp. At the same time , current
from the battery is used to operate the power
oscillator consisting of QI. R 12, and both
secondaries of T3. C32 shapes the waveform
so that it is closer to being a sine wave than
a square wave . thus eliminating the switch­
ing transie nts p rese nt in a squa re wa ve
which are difficult to filter out. The 11 5 volt
AC current generated in the unused primary
of T3 is isolated from PLl by S2. thereby
el iminating a shock hazard there . Because of
the way they are connected. 0 3, 04, C33.
and 0 6 are effectively " not there" du rin g
DC operation.

Construction Hints
The hean of the receiver is the L1 -3 coil

assembly. You'lI have to wind it yourself.
Figure 4 shows how it's done. The coil form
was found at a surplus store. and the wind­
ing that was on it had to be removed first.
As previously mentioned. the output of the
6AB4 must be fed back in phase to its grid
in order for it to osci llate . If the coi l is
wound and connected as shown, feedback
will be in phase. A handy rule of thumb to
keep in mind goes as follow s: If L2 and LJ
are wound end-to-e nd in the same direction.
the plate connection is to the outside of the
plate or "tickler" coi l (L3) when the grid
connection is to the outside of L2. If you
lose track of the leads and the detector fails
to oscillate after being wired. swapping the
two leads of L3 will fi x the problem. The
other con siderati on is to make sure that
when laying out your pans-mounting plan,
the coil assembly is separated by at least one
coil diameter from any large metal Objects
(such as the front panel or an audio trans­
former). This prevents any suc h object from
ruining the high "Q" of the coil.

If you can't find any audio transformers
for T I and TI, you can substitute resistors
and capacitors without losing too much au­
dio gain. To substitute for T I , replace the
primary with a 250k ohm resistor and con­
nect a 0.01 uF capacitor from the junct ion of
that resistor and C22 to the top of volume
control R9. To substi tute for 1'2. replace the
primary with a 47k ohm resistor and connect
a 0.1 J.lF capacitor from the plate of the 6C4
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to the headphone jack . If 1'2 is replaced by
RIC cou pling then C27 may be orniued also.

L5 and L6 are not critical. Anything from
2 henries o n up should work fine. If you
don't have an inductance meter, just use an
ohmmeter to find o ne that measures between
ISO and 700 ohms . The curre nt th rough
these is only 18 mA, so any thing small in
size that fits either of the above specifica­
tions will work. It can be a choke or the pri­
mary of an old tube-type audio output trans­
former. I used the tarter for mine. They mea­
sured 4.5 henries on the inductance meter.
and 150 ohms on the ohmmeter.

A regenerative detector occas io nall y
sho ws a tendency to change frequency
slightly as the hand is moved ncar the dial.
This conditi on (body capacity) can be cor­
rected by better shielding. I used double-sid­
ed PC board material for the front panel and
receiver sub-chassis. The front panel is 10­
1/2 inches wide by 6--1 /2 inches high. The
receiver sub-c hassis is 9 inches wide by 4­
1/2 inches deep. and is soldered at a right
angle to the center of one side of the front
panel. This results in a "Tv-shaped assembly
that is very strong. Once all the controls are
mounted on the fron t panel their met al
mounting bu shings make contact with the
copper on bot h sides of the panel , thereby
prov iding double shie lding. With this tech­
nique there is no body capacity and the re­
celver is completely stable. The tube sockets
and all the other parts are mounted on the
sub-chassis after appropriate sized holes are
made. Wiring is done poin t-to-point. with
the advantage that wherever a ground is re­
quired it can be soldered to the sub-chassis
with minimal lead length .

You could develop your own PC artwork
for the receiver sub-chassis and etch it be­
fore solderi ng to the front panel if you like .
When making your layout for the receiver,
the important thing to consider is to kee p all
leads arKVor PC runs as short as possible be­
tween the plate o f the 6AK5, Ll nJ3. SI and
its associated capacitors. and the 6AB4. Any
layout yo u can come up with that accom­
plishes this goa l will work fine.

T he powe r supply was a lso bu ilt o n a
piece of PC board material measuri ng 7-1/2
inches long by 3-1/2 inches wide. You could
etch a pattern for this if you like. but it' s not
necessary. The power switch is a three-posi­
tion "ON-Off-ON" type. and is mounted on
the front panel. Q 1 is mounted on a sma ll
heat sink just slightly larger than the area of
the transistor body and about I inch tall. The
transistor runs cool to the touch even after
hours o r operation. RI2 will probably need
to be experimented with if you usc a differ­
ent transistor or transformer, You'll find the
right value will be somewhere between 100
ohms and 1k ohm.

I built a box out of standard l-inch ap­
pearance pine, like you would use to make
s he lves ou t of. and fi nis hed i t wi th
polyurethane varnish. The battery and power
supply mount inside it towards the rear, and
the receiver/front panel assembly slides in
the opening on the front and is secured by

several wood screws with wide decorati ve
heads. A short cable with a plug on it con­
nects the power supply to a socket on the re­
ceiver. The line cord and antenna jack are on
the back o f the wood box. and the antenna
jack connects to the receiver through a shon
coaxial c able and RCA plug. Four rubbe r
feet screwed into the bottom of the box fin­
ish it off, and the e nd product looks real
"oldc-tyme."

Table I lists all the parts, additional sub­
stitution infonnation where allowable. and
sources of parts for those who do not have
any decent stores nearby.

Calib ration a nd Operation

All calibration is done with the aid of a
signal generator. It is not nece ssary to make
a di rect connection between the receiver and
the signal generator. A short piece of wire
connected to the out put of the signal genera­
tor will radiate enough signal to be picked
up by the windings o f L2. Set the top (LJ)
slug in the coil form so that it's flush with
the top of the form. then calibrate in the fol­
lowing order.

I. Band I (13 M). Set the tuning capaci­
tor. C19. to its fully unmeshed position. Set
the signal generator for 22.000 MHz. Adjust
the bottom (L2) slug in the coil form unti l
you can hear the signal best.

2. Band 2 (16 M). Leave CI9 set as it is.
Signal generator to 17.980 MHz. Adjust C6
for best signal.

3. Band 3 (19 M) . Adjust C 19 to the fully
meshed position. then ope n it up just a tad.
Signal generator to 15.()t)) MHz. Adjust C8
for the best signal.

4. Band 4 (21 M) . Return CI9to the fully
unmeshed posi tion . Signa l gene rato r to
13.900 MHz. Adjust C9 for best signal.

5. Band 5 (25 M). Leave C I9 set as it is.
Signal generator to 12.075 MHz. Adjust C II
for the best signal.

6. Band 6 (3 1 M). Adjust C 19 to the fully­
meshed position. Signal generator to 9 .450
MHz.. Adjust Cl3 for the best signal. Now
that the band edges have been defined. you
can go back and and mark whatever calibra­
tion intervals you wish for each band o n
yo ur tuning dial. I painted my d ial white,
then used black dry transfer nu mbers for
this.

To listen to stations. connect an antenna
and select a band with SI. Set the volume
control at mid-range. then adjust the regen­
eration control (R7) unti l the detector breaks
into a "hi ss: ' wh ich indicates oscillation.
Slowly reduce the regeneration control until
the "hiss" just stops. You should now be
able to hear stations as the tuning control is
rotated. Sometimes the setting of the regen­
eration control needs to be changed to main­
tain the "sweet spot" from one end of the
tun ing di al to the othe r wi thin the same
band. If you are hearing beat notes as you
tune across stations, the regeneration control
is advanced slightly too far for best AM re­
ception. This is a good way to find stations.
but once you've got one tuned in to "zero
beat:' red uce the regeneration control a tad
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32.00 21U427 1.711 2SC21I3D 24.15 lIJe77DIiM 47.911 4C125t18SPECIAI. at .1S
13.51 2N510!1 1.1'5 UC2&4D 21.ta lIIe7715 59.95 4CX35CIA.f flJUT CAlL
13.15 2N511, 1.25 2SC2712 34.15 1118712. 121.1111 4ClIiODlIA Elf lJl!l5 ,OO
10.115 2IWn 13.. 2SC27n 54.15 MlI7742 1119.15 4t1(151OOAl 139!iCll
11.115 21J55tC1 10.00 2SC2819 15.15 JIIlln48tl. l 3UI .. _ .... 11 ios
17.115 2155tl 14.511 2SC2I19-IIIP 42.15 lIIi774... 41.4. tl_l-e-. ColI
1.25 215M3 " .00 2SC2t04 34.15 1'f1lll1 tAU. .-..._

-INDUSTRIAL -O.E.M. • SERVICE - R&D - AMATEUR - MARINE
Monday - Friday 1:00 a.m.- 5p.m. PST / 10:00 1 m. - 8p.m. EST

.Gfl3ll2

.Rfl34
III R113i
III Rf137
III R1141
MR F141
MRf1 416
MRf15t1
IIIRf151
IIIRf151G
III Rf174
IIIRf2tI7
1IJ1lf22'
MRf237
••rna..""lIIIRf240. A
MRf245
MRf247n_.,,'".."....­••n"."'".""".,,'"
MIlf341..""IIIllf421
MIIF422
MRF422·lIJp
MRF427·Mp
MRF42t
Mll f433·Mp
IIIRf45ll
IIIllf4S4.."".."'"
. llf4S8
lIJRf475

and you'll be in the "sweet spot' where sen­
sitivity. se lectivi ty, and fide lity of detected
audio are all at their best.

The detector will require more voltage
from the regeneration control (R7) in order
to oscillate on the 3 1 meter band. and less
voltage to oscillate o n the higher bands. If it
will nor oscillate sufficiently on the 3 1 meter
band. you can either tum the top (LJ) slug in
the co il form in until oscillation is enough,
or play with the va lues of R6 and R8. When
everything is set up right, the regeneta tion
control will be one-quarter o f its rotat ion
from the ground end for reception on the 13
mete r band, three -quarters of it's ro tation
from the grou nd end for reception on the 3 1
meter band, and somewhere in the middle
for all the other bands. My receiver needs 16
vo lts from R7 to work on the 13 meter band
and 60 volts to work on the 31 meter band.

To rec teve sig na ls below the 3 1 meier
band, you will need to make yo ur L1/2J3
coil larger (more ind uctance ). and experi ­
ment on your own with the values of the ca­
pacitors se lected by 5 1. You'll also want to
usc a larger capaci tor for C I9, say 50 pF, in
o rder to get sufficient bandspread on the
lower frequencies. With the coil specified in
Figu re 4, you cannot receive well below the
31 meter band. This is because the regcncra­
tive receiver likes to have a high "L" to "C '
ratio in its tuned circuit. Adding more capac­
itance to make the speci fied coil tune below
the 31 meter band ruin s the high "L" to "C'
ratio. resulting in a receiver that needs ex­
cessive voltage from R7 in order to oscillate
and ruining the high selectivity of the circuit.

If you decide to calibrate the receiver for
the ham bands inste ad of the broadcast
bands. you 'll find that CW is easy to copy.
To receive CWo the regeneration control is
set so that the detector is j ust starting to os­
cillate. This provides "autodyne" reception.
The code signals can be tu ned in and wi ll
give a beat note with each signal depending
on the setting of the tuning control. As the
receiver is tuned through a signal . the tone
first will be heard as a very high pitch. then
will go down through " zero beat" and rise
up again on the other side. finally disappear.
ing at a very high pitch. The same se lling
o f the rege neratio n control used for CW
reception will also allow 55B to be copied.
Tuni ng will be very c rit ica l. bu t is easy to
do wi th the help of the 6:1 ball reduc tion
drive.

Whatever bands you calibrate your receiv­
er for. a few moments practicing tuning-in
stations will get you familiar with the way a
rege nerati ve rece ive r operates and soo n
you 'll be an old pro at it. I guarantee that if
you' ve never played with one of these sets
before. the more you listen around the bands
the more you' lI be amazed at what a small
handful! o f parts in a simple circuit can do.
And just maybe you'lI get to feel a little of
what il meant to be a "real ham" in the "old
days" when "everyone buill their own rigs"
from w ha tever the y co u ld find lay ing
around ! iii

See Parts Lisl 0 11 page 38
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Continued[mill pagl! 37 Parts List
P••

"Cl
C2
032'
C425.31
C5,26.30
06,'
C7,14
C9, l1 ,13
C10.16
C12
C15
C17
C18
C19
C20
021
cea
C23
C27
02.
C29,34,35

==037
01 2
03,4.5.6
F1
F2
l1.2.3

"LS,S
Pl.'
Q1
R1
R2
R3
R.
R5
RS
R7
R'
R'
RlO
Rll
R12
R1 3,14
5 1
52
T1

T2

T3

VI
V2
V3

Deseriptlon

6 volt, 10 Ah gel cell
56 pF, 500V ceramic disk
0.02 p.F, 25V ceramic: disk
0.02 pF, 5QOV ceramic: disk
10 JlF, 4ClOV electrolytic
0.15 JlF,!AJV ceramic: diSk
6-25 pF ceramic: trimmer
15 pF, 500V silver miea
10-40 pF ceramic: trimmer
30 pF, 500V silver mica
68 pF, 500V Silver mica
20 pF, 500V Sitvel' miea
39 pF, 500V Silvet' mica
62 pF, 500V Sitver mica
25 pF air variable
100 pF SOOV silver mica
270 pF, 500V silver mica
2500 pF. !iXN silver mica
2.2 JlF. 2!AJV eledl'Olylic:
0.0015 JlF. 500V ceramic d iSk
100 JlF. SOV ttIectroIytic
100 JlF. 400V eledrotylic
2 pF, 1SOV I1OO-pOlartzed
1000 JlF, 16V
0.1 JlF, 400V
600 PlV, lA RS'276-1104
SO PIV. 3A RS'276-1141
F0250V 3I8A
F0250V4A$
Hand¥lound on 1!4'lorm
4 ",H RF choke
9'1; 150 ohms DC choke
3-wire line cord set
MJ2955
560k ohm, 112W
330 Ohm, 112W
22k ohm, 112W
4 .3k otwn,ll2W
3.3 megohm, l /2W
10k ohm, 112W
50k ohm, 112W pol.
27k ohm. 112W
250k ohm, 112W pol.
2.4k ohm, l/2W
lk Ohm, 112W
560 ohm, 112W
470k ohm, 1W
a-ccie. 6-Posilion rotary
OPOT "ON·OFF.QN'loggle
Audio transformer. UTe
IITF5SX21ZZ, 1:2.5 ratio
prl • 1k ohm DC, sec = 6.5k ohm DC
Audio transtcnner, UTC
IITF4RX13VY,
pri Z . 10k, 790 ohm DC
sec Z . 2k. 195 ohm DC
STANCOR IIP-6376
dual 11 5Vprimaries
duaI6.3V. 2A secondaries
6AKS sharp cul-ol1 pentcoe
6AB4 hi-mu triOde
6C4 power!riode

Source (see key below)

2
12
1,2
12
1,2
1,2
2
1,2
2
' ,2
' 2
12
' 2
12
12.3
12
12
12
12
' 2
12
12.3
22
'2
' 2
5
5
1,3
12
12
12 .3
12.3
12
5
12
'2
' 2
' 2
12
'2
12,3
12
12,3
1,2
1,2
1,2
1,2
2.3.4
2.3.4
1.2.3

1.2,3

2,3

' ,3
' ,3
' ,3

Subsll1utlon Range
larger current capacity
33·100 pF
O.OHI.l IlF
0.01-0.1 IlF
10-100 ",F
0.01·1 ",F
N"",,·
ceramiC NPO type.
N"",,·
Ceramic NPO type'
CelBmiC NPO type '
CelBmiC NPO type'
ceramiC NPO type'
CelBmiC NPO type'- '47·220 pF
220-390 pF
680 pF-3300 pF
1·SIlF
750 pF-o.OO22 pF
100150 JlF
50-220 ",F
0.5-4 JlF non-polartzed
47005,000 ",F
0.047-o.68",F
Any eqUivalent
Any equivalent--None' (see FIgure 4)
2.5-10 JlH
see teet

RS' 276-2043
tooe-r MEG
lOQ-560ohm
181<-27k
2.21I.·S.6k
1MEG~.7 MEG
l k·10l1
l OOk pot.
10l1·33k
l 00k·5OQk pot.
1.8k·3.3k
lk-4.7k
See text
220k· l MEG, lW

See text

See leMt

See text

6AJ5.S595,5654.EF95
6664.EC92
56 10,61oo.6135.EC90

Fair Radio sales, P.O. Box 1106. 1106 E. Eureka 51., lima OH 45802
(419) 223-21961227-6573: Fax: (4 19) 227-13 13

••

See lext

....

3.)

Miscellaneous:
(3 ea.) 71Jinminialuresocl<el 12 .4
(1 ea.) 6:1 ball bea ring dtiYe 2,4
(1 ea.) Bayonellamp sod<.et 12
(1 ea.) ' 51 miniature lamp 12
(1 ea.) HI·Z hea¢lhones 12,3

mi....ry styles H~3BIU, H-23BJR, HS-16, or equiv.

Substitution Noles Key:
none • Do not subslituteor emitter safety reasons.
none' =Values may be changed 10 bsIe different bands.
Values may need to be va lied slightly 10 tune specified bands due to onererees in stray wiring capacitances between your model and the prototype.
" = May be omiIled it desir8d.

Source Key:

1.) Antique Electronic: Supply. 6221 S . Maple Ave. , Tempe AZ. 85283
(602)620-54 11; Fax: (602) 820-4643

2.) Gateway EJectronics.lnc., 8123 Page BIYd.• s t. Louis MO 63130
(314) 427-6116
9222 Chesapeake Or., San Diego CA 92123
(619) 279-6802

4.) Surplus sales ol Nebraska . 1502 Jones SI. , Omaha NE 68102
(402) 346-4750; Fax: (402)346-2939

5.) Radio ShacK
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Compacl lind
confident, th is
dual balll! HT
selS e.cillng
new sland9rojs
tor por1able
comrnunica·
bons b)'
combo _ og-"ope<lIlOOll 'fri1h
• rnu'I,plio:iIy
01' fealures

Tt'lI$ compact, tult­
lealured mobile comes
....tIl.9 memories.
10 OTMf aulodlalmenlOf_.
A,R.S., CTCSS
Of lCOde. dogr1aI...-"" .......keypad arlit standard
lealurfl; .

Phone Hours
1~800·42 6-289 1

M-F 8 am - 8 pm
Sat. 10 am -S pm

CST

C_3230A ~Cc:.~" Ic -iB1
;,~:,c. r- \C-h"\00

,c''/:,
This new lC-281 mcbile
radio podI$ II~ po.n::Il
with lIS IllIIn)' lea.t1Jms, •
hosts IIon.IS t>end 440
MHz~ an:! a 9OClO
biIud diU radio portal b
II p<Q1hlf5 haod 10~

~-­n. IC-&1(X) ""*""'s Iri­
t>end XCVI" ..... knI-­lXIIftI 51:lll9!l5

_ ro:
, "-- _.. -0

1\.ESU I · 1\.ESU-
n,". ..st FT-530t 1+ FT_2400H
member of the .. ~~'-
dual band ""'? ,
family. This ....:;,.., .-­auto tone......""oat,"" r""""'".
~~'"
po<lfII9f 011. buiI·
n VOX. duiII if>......~
Ioonn. tuIl..,_.........'­""-

E.t.NJOOO­
TH-22AT

Sma ll jus t gol
smal ler ,
Kanwooo:fs new
TH·22" T i$ in a
calegory al' ilS
0""'. ThIS .......
FM Iran_OWIr
leatures long
ball&ry Me.

~~.~.
menu syslem. _n
luo oclJOi l$. • 1 memor_.
CTesS eoccee. DTSS,
and much more

This dual band f'I'lObile
ieanses 100 1llllrllCIOes.
0l)S$ band repeat.
lighled keypad.
buill d\4lle••"" ...
looIpfioa. Dual
walCh· 81"""'N:)'
rounds OUI this 5l)'3S
wan VHfl\JHf
, ..... -wer--

Store Hours: M-F,10:00 am- 8:00 pm, Sat, 10:00 ern -5:00 pm
Phone Hours: M.f, 8:00 am -8:00 pm, Sat, 10:00 am- 5:00 pm

U ·
~1\.ESFT_11R

Th iS new HT
packslhe
features you
wan! in a
sma~ site, It
features a new
all/hanumene
<tsplay. SI4l8fsma.prohle .
fEW square
"0" banery
design. III
keypad. AM
8Ir craft
receive.OSC
&. CTCSS
eoccoe

Call for Catalog
Ask for Ext. 22

1-800-426-2891
Fax (612) 786-6513

Sallllii te a lll! aH·m~
2nV70Crn work gets
e .e.tmg Mlh tI10s full.
tealunllranSoe'wIr.
linked l uning. 12 unli.....
memOJJeS. l 00~
purpose lllOfT101_, and
room lor 2 oplionaI
modules otIe<ing band
e"'.....soons lor &n.
22OMHz. or 1.2
GHz '4S<bJi l

2663 County Road I,Mounds V"1eW,MN55112
Metro: (612)786-4475' Nal'l watts: 1-800-426-2891 • FAX (612)786-6513

CI RCLE 1SJ ON READER SERVICE C"RD

$545~,
2 Day
Delivery

' Up 1012 bl. In ContI......... USA

I(E~ _
T5-450SIAT

OM IC-728

YA
FT-890IAT

" blend 01 h igh
pe<lormance fealures
borrowed Irom the FT·
1000 tamily a fa combined
in 1IIt5 altordable
tr.......,......,. If shrll.
vanable noICh llilo. ,
vanaDl$ 0'I0ISe
bIanl<8f.VOX and
anlorna. tuner
are illCluded.

T",
'C·
728 i5
II lull
taalura" Iransceiver
pfO\'iding pleasurable HF
()pOH'1I100n ....1Il features
such as passtland luning
and cpeed1 compres­
SIOfl. Perlecllor .,
mobIl8 opera\iof1 "'~~
100 .-.;...,..~-,
Also avllllable
lC·m .nth 6
-,~

This new eaesceeee
doIiver!I lhe tun and
pertormarloo you're
looI<ong lor wtIiIe"""00 a
bo.ldgeC" has 100
_OUlpul l00
It.'",oes. DOS, lf $hili
FET IronI end and a
gell.aI eow<age

EXp<res
Aplil1994

. 00­
TS_850SIAT

-..
- - # .

•

fun"s fun . but you can be
""'Y~ with !his-..,......".......Oual
,eo : .llIS. 200 wall
0l/IpIA. 99 fTIlImOloes
and foe dEl dynanK

;:%,=:PJ 1he

-~!""

The.- FT.goo WIU WO$
1IebB!ic~ .....
le9l.-es 01 'fIaI klp-C1f-Ihe­.._­.....­......­....,.. a'ld
IOl::IIiIooIr~. DigiIal
.", 90 memones. Wlde

~~,~

R
Ci

~ , ':!.
~.. ,... -

""'-­transceiver features DDS.
dual an\eIV\a ports. dual
VF0dIsPaY. 101 S"~""

",emones, inIemaI. ~'\~
W'IWl<Inll "--. buiII."IfI ,,\' .
keyer -.Ill 105 dEl .
dynarr'loc r1IOlliW range_
Joo the OXscene with
!he Iltest <:les9'­
a-.lI1H...-

K8flwood', lOl(:hnology
endows lhe TS-85OSiAT
W<Itl specs that place it
at !he lOP of amateur
•;odio equopmenI
AutomatIC atlleona
tune" 100 memoues,
Ill,,,. iIQIn modes. DOS._PU_
.--



Number 11 00 your Feedback Cllrd

A 2 Meter Half-Kilowatt

for $1 per Watt
Build this VHF amp using vacuum-tube technology!

by Steve Katz WB2WIKJ6

Photo A. Top view of the RF deck. TI,e 8560A external anode tetroae is visi­
ble at crnt~r, with the plate tank circuit 10 the right.

Everybody wants a stronge r signal, and
those operating 2 meters are no e xcep­

tion. In the car, it is economically feasib le to
ron 170 watt s RF ou tput power or so on the
144 MHz band before the law of diminish­
ing returns sets in . So lid-stale "brick" ampli­
fiers. which are powered by 13.8 volts DC,
abound. These little amplifiers cost about $2
to $2.50 per wall new, and o ften include a
bui lt-in receiver preamp.

For the home station, tube-type amps are
much more efficie nt than solid-stale amps.
Example: Let's say you intend to use a 170­
wan-output "brick' amplifier at home. and
its RF drive (input level) requirement is 30
watts to achieve full output. The amplifie r
requires a regulat ed source of 13.8 VDC,
and draws 27 amperes at full power. To gen­
erate this 373 watts of DC power. you use a
commercial ly-manufactured linear power
supply that , to de live r 13 .8V at 27A, re­
quires an input of 117 VAC
at 5 amperes. So. to run a
measly 170 walls RF output
powe r you arc consu ming
585 VA (volt-amperes, the
AC eq uivalent of watts) ev­
ery time you "p ush the pick­
le." To ge ne rate that 30
watt s RF drive into the am­
plifier you are probably con­
su mi ng at lea st 100 VA
more. So. 10 run 170 watts
RF output. you are consum­
in g 685 VA o f AC power,
which is an overa ll efficien­
cy level of about 25 %.

T he so lid -st a te " brick"
ampli fier is a convenie nce
w hich requ ires no lu nin g
across the band. but its effi ­
ciency isn ' t very good. and
gets much worse at lowe r
power levels. If you want to
ron higher power, the over­
all cost of doing so will sky­
rocket into the $3+ per wan
range as the regulat ed DC
power supply requirements
become unw ieldly. I can un-

derstand us ing solid-slate amps for the car,
truck. boat, or RV, since the normal power is
13.8 VDC. But at home, when you use an
o u tboard so li d -s ta te amp. you are firs t
down-converti ng po wer from 117 V (or
234V) AC to 13.8 VDC, then up-converting
that to useful RF energy.

While modem "switch-mode' regulated
power supplies are 90% efficient, most hams
aren't using these because of their cost. In­
s tead. they're using old -fashioned "series
regulator" linear power supplies, which are
terribly inefficient, wasting a lot of power as
heat. Not only that, but the " no- tune" so lid­
state a mps c an on ly be optimized at one
po wer level (typically the highest power
they can run ) and lose efficiency quickly as
the power level is reduced. The no-tune so l­
id-slate amps will not allow you to transmit
into a mi smatched load, shou ld you ever
need to, beca use they all have VSWR pro-

tec tion ci rcuits in them that shut down if the
SWR gets high. Most also include a thermal
overload protection circuit which shuts them
o ff if they ge t 10 0 hot- and they do gel
mighty hot, especially under high duty-cycle
service . Yuck! What's a ham 10 do?

Tube Amplifiers
How about taking a giant step backwards

in technology and using a tube amplifier in­
stead? Tubes are still heavi ly used in modem
hig h-powered transmitters and amplifiers,
and for good reason: They lend (0 develop
more gain and operate at higher efficiency
level s, es pecially at higher radio freque ncies,
than transistors do. Not only that, but reason­
ably-priced tubes are avai lable that will op­
erate at a linear I kilowatt outpu t (per tu be)
without the need for co mplicated combining
networks and extremely high-current regu­
lated DC power supplies . (To ron I kw out­

pUI po wer at 50% stage effi ­
ciency using 28 VDC transt s­
la rs requires a 7 1.4 amp power
su pply. the cost of which could
exceed that o f the rest of the
amp lifie r.) Sure . lube a mps
usually require tuning , but in
the shack, where the operator
has access to a wattmeter and
tuning controls. this is not a se­
rious drawback.

How efficient can we mak e a
2 meter tube amplifier? V~ry ef­
ficient. We can use a tu be cir­
cuit that is abou t 65% efficient
running class AB2 , and a pow­
er supply that is 90% efficient.
U nder these cond itions , that
400 watt amp would consume a
mere 684 VA of AC power, an
o ve ra ll e ffic iency le vel o f
58.5% (co m pa re th i s to the
25% so li d-s tate sce na rio de ­
scribed earlier). This will gen­
erate far less heat, and result in
a much lower el ectric bill for
the operator. Can this be practi ­
cal? Surely.

T he re are two mo re neat
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Asst. General Chairman, Ken Allen, KB8KE

•NoA Y TD

General Chairman, Dave Grubb, KC8CF

April 29, 30 & May 1, 1994

• Giant 3 day Flea Market • Exhibits • Activities for the Non-Ham

Information
General Information: (513) 276-6930
or, write to
Harnvention. Box 964, Dayton, OH 45401 ·0964
Lodging Information: (513) 223-2612

(No Reservations by Phone)
Flea Markel lnfonnation: (513) 276-6932

Lodging
Please write to Lodging, Dayton Hamvention, Chamber
Plaza. 5th & Main Streets,
Dayton, OH 45402·2400 or refer to our 1993 Hamvention
program for a listing of hoteVmotels in the Dayton area.

Special Awards
Nominations are requested for Amateur of the Year, Special
Achievement and Technical Excellence awards. Refer to the
Hamvention Program for nomination form or contact
Hamvention Awards Chairman, Box 964
Dayton, OH 45401-0964.

1994 Deadlines
Award Nominations: March 1
Advance Registration and Banquet

USA - April 8 Canada - April 1
Flea Market Space: February 1

r

Flea Market
Flea Market Tickets (valid all 3 days) will be so ld IN
ADVANCE ONLY. No spaces so ld at gate . A max imum of 3
spaces per person (non-transferable). Electricity is available
in a portion of the last Flea Market row for $40 additional per
space. Rental tables and chairs are not available in the Flea
Market. Vendors MUSTorder an admission ticket when
ordering Flea Market spaces. Please send a separate check
for A ea Market space(s) and admission ticket(s). Spaces wi ll
be allocated by the Hamvention committee from all orders
received by February 1. Please use 1st class mail only.

Notification of Aea Market space assignment will be mailed by
March 15, 1994. Checks will not be deposited until after the
selection process is complete.
License Exams
Novice thru Extra exams scheduled Saturday and Sunday
only. Send FCC form 610 (Aug 1985 or later ) - with requested
elements shown at top of form , copy of present license and
check for prevai ling rate s (payable to ARRLNEC) to Exam
Reg istration, 708 Mapleside Dr. Trotwood , OH 45426

Free bus service
Free bus service will be provided between Hamvention and
our satell ite parking areas. In addition, some motels may offer
transportation to Hamvention.

s _

~==

Electricity add __
Covered tent

-sta.ooetcoor
'"$24.00 atdoor, aavai,",",
t Mnission ticket mustbe
orrJered with Ilea maJ1<et tickers

l _

Call _

l Evening Phone # (Daytime Phone # (

Name _

Address _

Cily state__.Zip+4 _



chimney, precisio n-made anode resonators
and so forth. but ",h\'? There are plenty of
commercially-made surplus RF amplifiers
out there which will tune up on 2 meters,
available for less than the cost o f a single
lube. Problem is. most of the surplus comes
without documentation. and often without a
power supply. Many times a power supply
was so big and he avy it was le ft behind
when the a mplifie r was remo ved . Some­
times the original power su pp ly was de ­
signed to be used on so met hing other than
standard 117 VAC power, Still, it is easier to
find a high-powered " RF deck" (ampli fie r
without a power supply) than it is a co m­
p lete uni t. So if you find a surplus " R F
dec k" for a good price. don' t hesitate to buy
it; the power supply is the easy pan and.
along with control ci rcuitry. mete rs. and a
relay or two. it can be converted into a great
base-station amplifier for lill ie cost or effort.

I stu mb led across a beautiful VHF RF
deck at the local swap meet. I' ve seen simi­
lar units at the Dayton Hamvemion and in
the pages o f various surplus out let catalogs.
If you want to find a 2 meter RF deck , the
key is to look for one that origina lly covered
the 150 MHz band (typically 150-174 MHz)
so litt le or no conversion to the RF circuitry
will be required, T he deck was unlabeled ,
but it looked like a V HF uni t. and a quick
check with my trusty Millen 9065 1 grid-dip
meter confi rmed that its p late tank circuit
resonated at ISO MHz. When I got il home. I
checked the tu ning range of both the input
and output circuits and was pleased to find it
tuned right down to 140 MHz without mod i­
fication.

Thi s deck (sec photos) cost
me $ 100 , and was wort h t he
pr ic e , s ince i t c o n tai ne d an
Eimac 8560A conduction-coo led
power tetrode that normally re­
ta ils for about $ 190; plus. the
mat ing tube socket. bery lliu m­
ox ide the rmal link. anode heat
sink. and all tuning circuitry.

The 8560A is a conduction­
cooled version o f the famous
4 CX 250B, and its rating s a re
ide n tical . bu t i t re q uire s no
forced-a ir cooling, blower. ai r­
system socket o r chi mney. It is
rated for li terally unli mited an­
ode power diss ipation. as long as
the anode and base seal tempera­
tu res can be mai ntained below
250 degrees C. and this wilt be a
functio n o f po wer input , e ffi ­
ciency. and the size o f the heat
sink used. In the unit pictured, I
was able to run 400 war ts RF
output power for about 20 min­
utes before the heat sink. became
uncomfortab ly warm-that 's
when I decided 10 add an o ut ­
board " muffi n fan" to blow a
cooling airstream across the heat
si nk. If you lind a deck with a
d ifferent tube (e.g. . 4X 150A;
7034; 4CX250B ; 7203; 7580W;

Finding an Amplifier

We could sian " from scratch" and bui ld
an amplifier from sheets of alumi num. using
a s pe c ial (a nd co stly) tube soc ke t with
sp ri ng-finger s toc k contacts, an ai r d uct

tra nsis to r will surv ive. Ever see the ou t­
put power o f your solid-Slate amp sia n to
fall off as it gets hot ? This won 't happen
with tubes.

F'811re J. Pkue and screen circuu for 2m halfkilowafl ump power supply.

things about tube s. If operated in driven-grid
con figuration , man y power tetrodes will de­
velop abou t 20 d B gai n. Additionally. tubes
don't mind heal; in fac t, Ihe y need it to
work. While transistors must be derated for
operation at high tem peratures. and will fail
if operated too hot. tubes don't require such
derating and most power tubes are intended
to be ope rate d at seal tempe rature s e x­
ceeding 200 degrees C . w here no normal

Photo B. Side \';e", of the RF deck. Note lht' twu panel meters, Rf- /N and RF OUT jacks.
lIIeter wiring, and Dow-Key RF relays.
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resistors and a 250k ohm calibration p0­

tenuomerer, which is used to adjust the me­
ter for accuracy. Because J wanted to meter
both high voltage and plate current remotely
from the power supply (the meters are on the
RF deck), I used a separate '<B-" (high volt­
age return) lead in the power cable between

"mpt ille.
•

R1T _ R21

.0

"
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Figure 4. Station connection/or 2m haifkilowan amp.
R22 _ R:le: 5 • 160 otlm. 2W. c..bon
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"

're
Po..e .
Su p ply

lot for a 500 rnA load. Each capacitor is par­
alle led by a 50k ohm, 20W wirewound resis­
tor to equalize the voltage across each one.
<Please note: Feel free to use something e lse,
i f yo u ha ve it . A
single, 20 JlF, 2500
10 3000 VDC oil -

wou ld se r ve th e
purpose here.) The
rect i fie rs a re
Scmtcch "Slimpac"
type SCH7500, rat­
ed 7 .5 kV a t 5 00
rnA each, found at
the local swap meel
fo r $ 2.50 each .
This approach was
cheaper and more
effective than using
big strings of low­
e r-voltage diode s
with bridging ca­
pacito rs and resis­
to rs . If you can't
find S lim pacs or
something similar,
"do yo ur own
thing" and come up
with ano ther so lu-
tion. In lieu o f each
Slimpac, four type-
I N40Q7 d iodes in
series with a 470k
ohm, 1/2 watt resis­
tor across each one
woul d work.

To me ter the B+

Flgurt' 2. Bias.filament, and control ctrcun for 2m halftitowan amp.

or 4CX250R) it should still work fine. but if
they require air-cooling you' ll need 10 make
sure thai the o riginal blower. chimney and
ductwork are operational.

I decided to make one initial change to the
RF ci rcuitry. I noted that the manufacture r
used mi ca chi p capacito rs to bypass the
screen pin of the tube at its soc ket, but used
no further decoupling close 10 the tube base.
This is a huge " no-no" that could resul t in
unstable operation, so I added a 220 ohm, I
wall carbon resistor in series with the screen
lead, right at the lube soc ket, and bypassed
the " power supply end" of this resistor with
a 0 .01 JlF, I kV ceramic disc capacitor (zero
lead length) to ground. This adds consider­
able RF decoupling for the screen and is rec­
ommended for any power tctrode that is not
ope ra ting grounded-grid . I'd fou nd from
many years of experime nting with similar
tubes that a carbon resistor works better than
an RF choke at this point in the circuit since
it offers more wideband decoupling with lit­
tle fear of resonance and regeneration (insta­
bility ). It is sa fe to use a resistor in the
sc reen lea d , as it is in the grid bias lead ,
since the current drawn by these elements is
very small .

The Power Supply

The next step was to design and build a
modest power supply for the amplifier. The
power supply circuit is very simple . The
high-voltage (plate) supply is a simple full­
wave , center-tap rectifier p rovid ing 2200
VDC at 500 rnA, filte red by fi ve 250 IJF,
450W VDC electrolytic capacitors in series.
The total Fi lter capacitance is 50 IJF. quite a
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amp.
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.~ An te" ... RIll ' (high voltage). I used a 0-1 rnA DC panel

meter in series with two 2.4 megohm. 2W
. . • •• • ..
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Photo C. View [mm under tile power SIII'{'!.\' chassis. NOIe ,he six Photo D. The completed, modified RF deck 'lOW includes panel
high-voltage electroiytics. The bleeder resistors are on l1Ie mila side ",n ers, a grid bias adjustment (lot. and (f standby switch.
olrhe perfboard.

them, and measured I .. (plate current) in the
negative lead- lIl llch safe r than measu ring
in the " +" lead. which is float ing 2200 VDC
above ground!

The screen power sup ply is a full-wave
bridge rectifi er which develops +320 VDC
at about 25 rnA. It is not electronically regu­
tared. and many feel that screen supply regu­
lation is key to linearity in terrode amp li­
flers . However. it is very stable because the
supply is very well filtered by a 250 IlF ca­
pac itor and a 10k ohm. lOW "bleeder" rests­
lor provides a 32 rnA constant load. Thi s
load is abou t 10 times more than the screen
current drawn by the tube itself, so the sup­
ply voltage doesn' t change when the ampli­
fie r is run from "key up" to " key down ,"
Electronic regulation with gas tubes or zener
diodes wouldn 't be much better than th is.

For the screen current. negative-lead me­
tering is also used. I used the same 0-1 rnA
meier thai is used for plate current. with a
0.5 ohm, I wan precision resi stor as a meter
shunt. The shunt resistor is located in the
power supply. not across the meter itself. to
keep the return lead close to ground poten­
tial. Possibly the screen current needn't even
be monitored. since in operation the ampl ifi­
er rarely dra ws any measurable screen cur­
ren t. However, monitoring screen current is
useful for tuning the amplifier, You 'll also
note on the sche matic that I used a Jl I6
amp . fas t-blow fuse in the scree n re turn
lead. This will open in the unl ikely event the
tube tries to draw excessive screen current
(This se ries of tubes has grid and screen
structures which are far more fragile than
the cathode or plate, and excessive screen
curre nt destroys more power terrodes than
almost any other problem.)

By the time I wa s fini shed building the
plate and screen power supplies into the lit­
tle 1O~ x Ir x 3~ chassis. there wasn' t much
room left for the fi lament transformer and
grid bias power supply. Besides. I wanted to
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mount a "muffin" fan on the power supply
chassis to exhaust thc hot air generated by
the plate and screen "bleeder" resistors . Af­
ter all . 35 wans are being dissipated under
this power supply chassis. beg inning imme­
diately after the "ON" switch is thrown.

No problem: There was sufficient room
on and around the RF deck panel to mount
the rest of the components necessary for op­
eration. Before mounting sensitive parts like
meters a nd re la ys, I performed a ll the
dri lling and hole-punching. Punching the I­
3/4" holes requi red for the two meters was a
real task because this particu lar ampli fier
deck used a so lid-stee l I /S"-Ihic k panel.
Ugh ! Using a "wrench-hand le extender" on
the socket wrench turning the lead screw to
a chassis pu nch. and a fte r much grunting
and groaning, the meter ho les were finally
completed.

I mounted the fila ment transformer, bias
transformer. relay (to switch bias fo r the
tube and to activate the antenna relays) and
other components on the left-hand side of
the pa ne l and the rear chassis of the RF
deck . Wh y d id I use a 12.6 volt fila me nt
transfonncr for a 6 volt tube filament? Be­
cause I had one. that's why! And a conven­
tio nal fil ame nt trans fo rme r o f 6.3 volt s
would provide excessive voltage for the tube
filament. anyway- these tube filaments are
rated 6.00 VAC at 2.6 amperes and they do
not last long with 6.3 volts applied to them.
So, a small resistor (or a Variac on the trans­
former primary) would be required in either
case. I used 2,5 ohms total resis tance be­
tween the 12.6V transformer and the tube
filament : one 2,2 ohm, 20W and one 0 .3
ohm, 5W wtrewcund (precision) resistor.
both purchased from All Elect ronics for a
total of $2. This resu lts in exactly 6 volts AC
at the tube base.

I found a 120 V:IOV transformer for about
a dollar and used it . wired in reverse, 10 pro­
vide grid bias from a half-wave rectifier cir-

cui I. The bias rectifier and filte r produce
- 160 VDC (remember, grid bias is negative.
so the rectifier and capacitor must be wired
as show n) which is then adj usted to the
proper levels with a three-resistor voltage di­
vider made up of the 3,5k o hm. lOW; I k
ohm. 5W potentiometer. and 1.75k ohm, 5W
resistors shown on the schematic, The relay
K I switches the o perating bias to the tube
fro m -160 VDC (cutoff. fo r " standby") to
about · 55 VOC (-operere") when activated
by an outside keying source that simply goes
to ground on transmit. Most rigs have such a
keying line. The power fo r the re lay coil
co mes fro m a small rectifi er/ filter circuit
that is driven by the 12.6 VAC line from the
filament transformer. I al so used reverse­
voltage "spike" suppression (in the form of a
diode across the relay coil) to prevent "kick­
back" voltage from the relay coil from dam­
aging sensitive keying circui ts in the radio
used to key the amp.

Even if you don' t understand its theory.
you can make this amplifier work! If you
fo llow instructions and schematics exactly.
and have someone check your wiring. the
thing has to work. It's essentially foolproo f.

I used anot her set of contacts on relay KI
to provide +12 VDC for keying the antenna
relays. which a re a pai r o f co n ve ntio nal
" Dow Key" (Kilovac Corp.. Santa Barbara,
California) RF re lays which bypass the amp
on receive (" standby") and place the RF am­
plifier ci rcuit in the line on transmit. I also
ad de d a " sta nd by" s witch . Thi s s witch
breaks the DC line to the re lay KI so that it
will not key. even when the exciter is keyed
to transmit. Thus. with the switch in " stand­
by:' the exciter will run straight through the
antenna relays and run "barefoot"; with the
switch in "operate:' the amp will be keyed
into the line . Wh at could be simpler? (The
Kilovac Dow Key re lays are extremely high­
quali ty devices offering better performance
at VHF than the circuit-hoard-mounted rc-



(I) Be careful , There arc lots of hazards
associated with construction and operation
o f this eq uipment, especially when lethal
vo ltages are involved. Eve n the mechanical
wo rk can be hazardous : Yo u ' ll be using
hacksaw blades, drill bits, chassis punches
and o ther sharp too ls . Work slowly and
carefully, minding the o ld sa w, "Measure
twice, cut once," and you'll be more as­
surcd that all the cutting will be o n the
metal and nor o n your fi nge rs. Use only
high-voltage insulated wire for all the plate
voltage wiri ng; the correct wire isn ' t ex ­
pensive or rare.

(2) Don't operate high-powered equip.
ment without all shielding covers in place.
Load the amplifier only with a shielded
dummy load connected by a well-sh ielded
coaxial cable, or an antenna located at least
20 feet from your o perat ing position and
other people .

(3 ) Don't meter the B+1 If you want to
measure plate current, meter the B· (plate
voltage minus re turn lead) instead. Plastic­
faced meters are no t rated to with stand
2200 volts and represent a hazard.

(4) Operate only equipment using three­
wire AC power cords, with the ground lead
finnly connected to the power supply chas­
sis and the p lug installed in a three-wire
grounded outlet. When wiring the AC line
cord in the power supply, make the grou nd
lead (usua lly green) the longest wire , an
inc h o r two lo nge r than the " ho t" line s
(black and white), so that in the even t the

lays in comme rcial solid-state ampli fe rs .
Unlike the litt le relays used in solid-state
amps, tbcsc big units have absolu tely no loss
at 144 MHz, and perform very well up to
500 MHz. They are expensive, but can be
found surplus for about $15 each.)

You might notice that 1 didn' t meter the
grid current. Feel free to do so! But this am­
plifier is so easy to drive that I added a 3 d B,
50 ohm attenuator ("pad") in series with its
input jack. I still tum thc RF drive level on
my exciter, a Yacsu Fl736R, nearly all the
way down when I use it, preventing execs­
sive gri d c u rrent. I ha ve me asu re d the
8560A gri d current duri ng bench tes ts by
breaking into the bias circuit with my trusty
YOM, and the grid current for proper ope ra­
tion is just about zilch. It kicks to maybe I
rnA on voice peaks on SS B when running
the amplifier at 400W PEP output power.
Not bad! Since this tube is rated for 2 watts
grid dissipation. the grid current cou ld be as
high as 18 rnA or SO in linear service, but
drawing th is much grid current means some­
thing is very wrong. Be lieve me, there 's no
reaso n for any grid current to now in order
to produce a strong and healthy signal.

I used silicone-based RTV sealant on all

Construction Tips

line is pulled very hard from the chassis,
the ground lead will be the loslto break or
become disconnected.

(5) Cover or protect all exposed poten­
tially hazardous connections. incl uding the
117 VAC line. Use a generous "g lop" of
RTV sealant and a llo w it to cure before
turni ng anythi ng on . And e ven then, be
carefuL

(6) Some o f the resistors in the schemat­
ic will dissipate a 101 o f power, generating
considerable heat. Their surfaces get hot
enough to bum your skin, even when oper­
anng within their rat ings. Conccalthese SO

they arc out o f reach and be careful nor to
touch them during and immediately after
operation.

(7) Use expert so lde ri ng tec hn iques .
Don 't j ust wrap stranded wire around or
throu gh a term inal point and solder- it 's
bou nd to have s tray "w his kers" whi c h
could short against ot her surfaces. Pre -tin
all st randed wi res care fully before wrap­
ping and soldering . This is not just safer,
it 's more attractive. Take pride in construc­
tio n- it only takes a litt le effort to do a
professional job.

(8) When me asuring the output o f th is
amplifier, use o nly an instru ment wh ic h
can be trusted at tbi s freq uency and power
leve l. The Bird Electronics Model 43 Thru­
line is an appropriate in strument. Many
wattmeters are so ld that p rocl a im very
wide bandwidth and power rat ings (e.g..
1.8 to 144 MHz, 20 to 2000 walls all in one

exposed potentially hazardous connections,
the most hazardous of which is probably the
117 VAC line, wh ich has exposed conncc­
tions at the fa ns and on the screen trans­
fonner.

Resul ts wi th this $1 per watt amplifier
have been gratifying. (Note: The $1 per watt
includes the cost of the original RF deck,
plus all power supp ly components, RF re­
lays, meters. fans, power supply chassis, ca­
bles and cords, etc., and still leaves room in
the budget for buying QSL cards to confirm
all the g reat contacts you wi ll make . T he
amplifie r has a po wer gain of abou t 250: I
unti l it saturates and requi res only 2 watts
drive fo r fu ll (400W ) o utput powe r. To
achieve 200W output, less than IW drive is
requi red. Driving with my ICOM lC2AT
"handie-talkic" just for fun (and key ing the
amp with a clip-lead to activate the relays),
the unit produced more than 50 watts output
when using the I-IT in the low power posi­
tio n (rated 150 mW output)! J USI try to do
that with transistors!

I used th is amp on-the-air in the " VHF
Spring Spri nts" 2 meter min i-contest the
evening o f April 9, 1990, and madc contact
with every sing le station heard , incl udi ng

mete r) , b ut the se are not preci se instru­
ments. and they arc not only unlikel y to
measure accurately but they may even bum

"Po
(9) Use Teal coaxial relays. T he best

deals arc o n surplus " Dow Key" type coax­
ial relays . Use either two SPOT (single­
pole, double -throw) coax re lays back-to ­
back as s ho wn, or a sing le OK 260 type
DPST coaxia l bypa ss re lay, which is
specifica lly made for this applicatio n. I' ve
seen the DK60 variety (S POT Dow-Key
with UHF connectors) at swap meets fo r
$1 5 each surplus. These are g reat buys !
Very little else has ever been manufactured
that works as we ll for so reaso nab le a
pnce.

(10) Use coaxial cable capable of han­
dling this power at 144 MHz. RG581U and
similar small-d iameter cables will nor cut
it, even for very short j umper connections.
RGRX ("Mini 8") might work, but you'd
be better 01T using cable that is well within
its ratings at 400W and 144 MHz, such as
RG213IU, 9913, etc .

( I I) Whiche ver RF deck you stan out
with, get a copy of the manufacturer's data
sheet on the tube and heed its advice. Most
of these external-anode tetrodes requi re
120 seconds warm-up time before applying
operate bias and d rive. If you inadvenan tly
key the amp short ly after turning it on, you
risk blowing the tube-and as "cheap" as
they are. a new one can cost from $65 to
$ 170, depending on which tube you use.

many up in the Bay Area, some 400 miles to
the north . I used a li ttle F9FT " To nna"
portable yagi, nine e lements o n a 10' long
boom, temporarily insta lled on a Radio
Shack 19R "slip-up" mast. My location for
this four-hour exercise was Saddle Peak, a
2800' hill very close to my home.

Tuning this amplifier couldn 't be simpler.
Apply power to the amplifier and, afte r wait­
ing two full minutes for the tube to warm up,
key the amp with no drive power and adjust
the "id li ng" plate current to about 80 rnA us­
ing the grid bias adj ust potentiometer (I k.
5W re sistor in the grid bias ci rcuit). T hen
apply a small amount of RF drive and peak
all controls on the amplifier for maximum
RF output power. Apply slight ly more drive
and repeak for maximu m output. When the
RF output reaches about 400 watts after ev­
erything is peaked, reduce the drive slightly
until the output drops off just a bit, maybe
down to 375W or so. No further tuning is reo
quired.

When the amp is properly tuned to reso­
nance and max imum output, the I p (plate
curren t) shou ld be about 300 rnA, screen
current anywhere from zero to 5 rnA, and
grid current nea rly zero. If you usc my pow-
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Surplus Electronic Outlets Likely to Have RF Decks
and Other Required Parts

e r su pply de si gn and are connected to a .
"stiff" 117 VAC line (normal house wiring
should be sufficient). the plate voltage will
be 2200 VDC "key up" and 2000 VDC "key
down" at full power. Of course, this will de­
pend on exactly what plate transforme r you
use.

Don' t be a fraid to expe rimen t! T he
4 C X250 fam i ly o f lube s. incl uding th e
8560A used here. will perform very nicely
with plate voltage anywhere from 1600V to
about 2500 VDC. Scree n vo ltage can be
from about 275V to 365 VDC , as long as
it is stab le. T he operati ng b ias should be
adjustable, as show n, to allow for variations
in the other voltages and in the tubes. The
amplifier power gain will not be quite as
high a... I've stated if you use reduced plate
and/or screen voltages. but it will still have a
lot of ga in. especially compared with solid­
state.

Eimac only rates the tube for a max imum
plate voltage o f 2000, so using this series of
tubes at higher plate voltages is done at the
user' s risk. However, I' ve used these tubes
for years at 2500 VDC with no ill effects. As
Slated earlier. f lament voltage , screen power
and grid power arc the cri tical parameters on
these tubes. much more so than plate voltage
or even plate power.

AllY deck usi ng this se ries o f po pu lar
tubes and originally intended for VHF ser­
vice should wo rk. Try Fair Radio Sales. The
military surplus AM ·9121GRC is a wonder­
ful uni t that Fair has sold for years for about
$90 (a g reat buy!) which tunes 100·225
MH7. and uses a single 4X 150A. But there 's
a multitude of commercially-made RF dec ks
out there using these tube ty pes, and many

All Electronics Corp.
14928 Oxnan:l St.
Van Nuys CA 91406 (800) 826·5432
(Miscellaneous electroniC parts.)

Apex Eleclronics
8909 San Fernando Rd.
Sun valley CA 9 1352
(Miscellaneous electron ic paris, especially power
lransformers. HV capacitors, relays, meters, etc.j

Oavilyn Colp.
13406 Saticoy 51.,
No. Hollywood CA 91605
(Miscellaneous electronic pa rt s Inc lud ing
complete AF decks. power tubes and !lOCkets.)

Fair Radio Sales
1016 E. Eureka. (P.O . Box 1105)
Lima OH 45802 (419) 22NI573
(Miscellaneous electronic parts Including
complete AF decks, power tubes and sockets.
blowers. transtcrrners, capacitors, etc.)

will cover the 2 meter ham band. Since a
ne w tu be , socke t a nd ch imney fo r a
4CX250B will cost much morc than $ 100,
any amplifi er using them and available for
about this price is a terrific deal.

A bit of scrounging. and a few hours work.
building the power supply and control cir­
cuitry described here, is all it will take to be
a " big signal" o n 2. Oh. by the way: I'd stay
away from FAA VOR transmitters for use
on 2 met ers . Since they were designed for
frequencies much lower than 144 M H7., my

Parts Li st

Sulplus Sales of Nebraska
1502 Jones St .
Omaha NE 68102 (402) 346-4750
(Miscellaneous eleeuonlc parts including com­
plete AF decks, power tubes and sockets, etc.:
ersc reo- tee cabinets, Co11ins parts, ere. to
dress up your project!)

Tucker Electronics
1717 Reserve 51.
Ga rland TX 75042
(2 14) 348-8800, (800) 527-4642
(Somelimes has complete, operational equip­
ment.)

AI these dealers publish catalOgS or nysheelS
teaturing their current ' goodies: and all sal by
mail order. Fair Radio has been an excellent
source of complete RF decks. with or without
power supplies, lor a number of years. " you
cort see one in their catalog. can them! Also
search your local flea markets or swap meets,
and contact your local two-way radio shops
(Iound in the Yellow Pages) tor possible surplus
commercial gear taken out of repealer service.

experience has been that most won 't tune up
to 2 meters, and the conversion to the RF
circuitry isn' t worth the effort.

Please fee l free to write me (21 101 Celtic
Street , Chatsworth CA 9 13 11; Fax : 818­
349-8264) with questions regarding this, or
the conversion of other commerciaVmi litary
gear which will make useful amplifiers for
VHFIU HF service . I' ve converted a 101 of
them, but many require litera lly no conver­
s io n. Good luck , a nd good D Xin g on 2
meters! II

BL1, Bl2
Cl-G5, C7
C6
ca.Cl1-e13
C9

C'.
01 -011

F1
F2
HVR1, HVR2

Jl , J 2

K'

K2,K3
LEDl

M'

.,
Pl'
Rl ·A5

ROlron "muMin"lans. 4-1/2· square, 117 VAC

250 ~F. 450V electrolytic
0.001 ~F, 3 kV ceramic
0.001 ~F, 1 kV ceramc
250 ~F, 250V electrolytic
1000 ~F, 25V e1edrolytic
l N4007 (1000 P1 V, l A rectifier)
lOA 125 VAC "slo-blo" fuse
1116125V SAG fuse (special item)
Semtech SCH7500 Of eQUivalenl (7.5k V PlY.
500 mA rectifier assemblies)
RCA phono receptacles

DPOr relay, 12 VDC coil (non-eritical; Radio Shack
ilem or aurprus)
DK60 Dow-Key SPOT ccexar relays
High-intensily LED, panel mount
0-1 rnA DC panel meter (will read ()..5000 VDC plate

vohage when used with R6·AS)
Plate current meter: Can be 0.500 rnA DC used without shunt;
or, a ()"50 rnA DC meier may be used with a 0.1 ohm shunt

resistor; or, a o-s rnA DC meter may be used with a0.01 ohm
shJnI resiStor. Use whatever you can find, and select shJnt
value as appropriate.
o-t rnA DC panel meter (wiU read 01)..100 rnA DC ween
current when used with Al0).
Three-prong (groundMlg) 125 VAC plug, 15A

125 VAC pilot lamp assembly, panel mount
40k ohm, 20 watt wirewound

R6, R7

AS
R9R,.
Rll
R12
R13
R14
R15

R"
R1 7·R21
R22-R26

R27·R29

S>
52
T>

T2

T3

T4

2.4 megohm, 2 watt, 1% or 2% precision h igh voIlage resistors
(ceramc or glass insulation)

250k ohm. 1 watt potentiometer (HV meIer calibration)
10k ohm, 20 wall. wirewound
0.5 ohm 1% or 2%, 1 watt precision
2.2 ohm, 20 wan wirewound
0.3 ohm, 5 watt wirewound
3.5k ohm, 10 watt wirewound
lk ohm. 5 watt wirewound potentiomeler (grid bias adjus!)
1750 ohm,S walt wirewound
680 ohm, 1/2 watt car\)on

750 ohm, 2 watt caJbon (only): Do not use wirewound.
160 ohm, 2 watt carbon (only): Do not use wirewound.
470 ohm. 2 watt carbon (only): Do not use wirewound.

SPST, 15 amp rated AC loggle (AC power ON.QFF)
SPST. 3 amp rated mini toggle (STBY.QPERATE)

Plale transformer. 117 VAC primary: 3000V C.T.
(center-tapped) secondary. 1/2 arrpere continuous rater
(a 750 rnA "intermitlant duly" transformer is oIIay).
Screen transformer. 117 VAC primary. 225V seooooary.
100 rnA rated.
117 VAC primary; 12.6V secondary, 3 amps continuous
rated. Could be different secondary voltage (6.3V, 10V. etc.)

but if a different rabng is used, this will affect the values lor
Rl1, A12. A 13. A14. R15. ee. Recommend staying with the
original rating shown uoless you ~ke to expenrrera.

117 VAC primary: 10V secondary, 1 amp rated
(wired in 'reverse" as shown on schemaliC, with the 10V

winding used as lhe primary lor this design).
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1-1300 MHz In One Sweep $1,795.
MADE IN USA -10KHz Resolution Band Width -7 Digit Center Frequency Display

MARINE, TWO-WAY, HAM, AM FM SW BROADCAST RADIO - CATV, SATELLITE. SYS., SURVEILLANCE

TUNE DUPLEXERS, AMPS, FILTERS, SECURITY TRANS, & RECEIVERS - EMI, RFI, FCC, TESTING

EXCLUSIVE DISPERSION ZOOM
ITC SA Series exclusive Dispersion
Zoom lets you zoom in on any Center
Frequency signal, from anyone 01
five calibrated Dispersion positions.
Preset at >140 MHz, 5OMHz, 10MHz
1MHz and zero MHz per division. The
SAl 300A displays greator then 1300
MHz on the screen at one time yet
allows instant zoom to any Dispersion
Scan Width as low as zero MHz per div.
Allowing for total control over all
Dlsperslon Scan Widths settings,

80 dB ON SCREEN
130 dB total Dynamic range 110 dBm
Sensitivity. At Narrow and Wide Band
Width set1 ings. Performance you would
expect only from a $10,000 Analyzer.

ULTIMATE LOW COST ANALVZER
ITC Spectrum Analyzers are the best
performance to price ratio Analyzers on
the market today. No other low cost
Analyzer comes close to the Superior
performance and quality of an ITC
Analyzer, Total nexlbility and ease
of operation. SA1300A gives you full
control over the Resolution Band Width
and Freq. Span widths. Plus Vert ical
Position, Baseline Clipper, Sweep
Speed, Video Filler, 4 Input Atlenuator
settings, 10 Frequency $elect settings.

MODEL SAl800B 1800 MHz
Covers 1-1300 MHz and 850-1850 MHz
in one sweep. Ideal for Satellite service.
The SA18008 has the same general
specifications as the model SA1300A.

INTRODUCTORY OFFER

SA1300A & OPT.s 1,3,6
ONLY $1795.00 _ ,

SAI 800B & OPT.s 1,3,6
ONLY $2195.00 _ .

$1995,00 Opt 1.6 ONLY
SAl30IA $t59UO
SAIIOOB $1 m."
OPT. 1 SOMlh MARKER SZOO.tO
OPT. 3 +f. 5K1h Rft B.W $3$8."
OPT. 5 1000 Mlh Trw" I Cenu"'" S15t."
OPT. 6 7 Dlctt Cmter~ Disf>l-1 S3OO.oo
NoQ I : IntnclvdGl]'~ for Il",lttd 11_ _ !y.

TAKE ADVAN1'A(.E
CALL 1-800-566-1818

To: Order · For Information a Speelallntro. Offer
T_. M e, V!SA, AI:, C1led<, COD, PO(OAC), LC, T.......er

"1),Tl\ll.rT')' "(J"I~DISTRIBUTED BY: l~ !~ l~ • INSTRUMENTS CORP.
3276 KITCHEN DR. P.O. BOX 2152 CARSON CITY NY. 89702

1-800-566-1818 702-885-0234 FAX 702-885-7600
PRICES A SPECIFlCATIONS SlJJ),JKC'J'TO OlANC E wrraour NOTICE OR OBUCATION. ' .0 .8. CARSON em NY. NY. RESIDENTS ADD SALES TAX.
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Number 12 on yoc.r~k card

Using International9096-IIA
Xtra-f1ex, low-loss coaxial cable.

by Steve Katz WB2WIKl6

items and we have the option of contacting
the manufacturers directly for technical as­
sistance, problem solving, and so forth, so
we feel comfortable about our purchases.

Substitutes rOI" 9913
I've tried products sold by a nu mber of

dist ributors and fo und some we re better
than others. I found at least one 99 13 sub­
sti tute, sold by an amateur product distribu­
tor who specia lizes in wire and cable, to be

"How does it work?
In a word, 'great.'

In two words, 'I'm impressed. '"

of such poor quali ty that lliternlly couldn' t
strip it. This cable's dielectric was so light­
ly bonded to its center conductor that it was
nearly impossible to re mo ve , but at th e
same time the d ielectric was so poorly
bonded to the aluminum-mylar film outer
cond uctor that all attempts 10 re move the
jacket resulted in pulling the d ielectric and
center conductor right out the end of the ca­
ble! This stuff was terrible.

There' s a brand-new product on the mar­
ket from International Electronic Wire and
Cable called 9096-I1A "Extra-Aex." This is
another "9913 clone," but it's the bes t rye
seen so far. It is similar to Belden 99 13 (de­
scribed in the sidebar), but instead of hav­
ing a solid center conductor it has a 19­
strand conductor of #9 overal l gauge, which
makes it very flexible and easy to use. The
9096 bends and flexes as easily as conven­
tional RG8JU or RG213/U, but has far low-

Photo A. The end of a piece of 9096 stripped and ready f or installa­
tion of a " UHF " PL·259 connector. It strips ea.fily and is a pleasure
to work wit": One razor blade and jive seconds is all it takes 10 do
this.
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Photo B. A piece of 9096 with an end stripped and the tinned copper
braid puffed hack to reveal the aluminum-my lar film shield. You
would not normally do this to install connectors. That #9 stranded
center conductor is a healthy hunch ofcopper.



All lUnd
Field Day AntenllB

CIRCLE 135 ON READER SERVICE CARD

CABLE T.V. CONVERTERS
Jerrokf". Oak. SCIentIfIC attenuc , Zenith. &
many others. "New" Mrs stereo sec-co:
mule & volume. Ideal for 400 & 450 owners.

1-800-826-7623 ~--

B & B INC. •
3584 Kennebec, Eagan MN 55122

CIRCLE 21 ON READER SERVICE CARD

Sell your used
•gear In

BARTER
'N'
BUY

Call Judy Walker
today!

1-800­
274-7373

HUGE INVENTORY REDUCTION SALE
CALL TOOAYTO GET IN ON THESE LOW lOW PRICES I!

WOLFE COMMUNICATIONS
ttt a centrara ve.
Billings . MT 59102

406-252·9220 FAX 406-252·9617

WE BUY. SELL, AND TRADE
call or write kx ourcvrrent nyer

CIRCLE 20 ON READER SERVICE CARD

QUICK, EASY, & COMPACT
Flash cards ' NOVICE tON EXTRA" theory Kev words
yndedined Over 4000 N!lS ill usel For beg inner, OMs.
XYls & kids.

""w::lE . ".. :::::-- • • - •

1'EQeCOAOO " ... . . _ - -__ .... ••.•--- - 0rrIM" Tt;JdBy!
_NOCED "s. ...... from- -__ '-" VIS STUDY CARDS r:::'71~
,-- -- P.O. BOX 113n ~~
- - HAmE$BURG,MS39404

CIRCLE l oot ON READER SERVICE CARD

Sophisticated repeater control solutions at affordable prices

• Alle.alures remole progriI/m'abIe Yia OrMF or serial terminal inIenac.e (300 to 9600 baud).
• 5 user <IefinabIe TXIRX ports.
• Control recei\'er imput.
o Bu~Hn aulopalCh with 250 $kllllUt0<.i8Ie<.
oConrrol via telepl100a
o 6 logic outpulSarid 4 10gie Inpuls,
064 macros tor cuslom command eequeoces.
o Texas Inslruments TSPS3C30 speech &ynlhes/2&r tOt clean. unde rslandable speech.
o Digilallevel conIroIs 'or receivef pons and tones.
0 6 USElr pfOgrarm-.able oourttny tonel .
· 8 voter logic inp,Ils - seIecl courtesy tone on last AX or most active AX .
o Ballery bacl<ed reali-time clocl<and~.
o Avaiable pel iphel als :

o FF-t9Sl tor 1C9lI119OO. Y_ CAT.ICOU HF. KelIWOOd HF. and Doug Hel inIe<lace, (10 be.-.nounced).
o FF«J1O DigicaI Voice Recoidel _~ 'IOiee IUI.1u-clion arnJCieIonI. and user mail box. Only $275.00

plus S & H (R::kIdes 168 &IlCXlllOS of memory. experdabI8 on boaJd to 0'0'81" 10 ...",
o Transortl Otcuil: proI8dion on power and phone ine_
o Plus much motel Only S69lI.OO plul SII·t
o Optional 19" rack chassis wiItl display S22S.9S plllS 511-1.

Ff.lI07QS Stand-Alone DigitaLYl!i~e Re<;llr<lel:LBelleilkr Controller
o Operates with &rry repeat&r conIrolle< or as stand alone uni l.
o One rep&al~ port and one ~nk port.
o Optional eutopelch intertace (to be announced).
o CW 10 or digital vo;ce
o Programmable bmerS lor li'ne oul. courtesy delay. Nld hang lime,
• Up to 8 rotating OVR lOs and " rotaling OVR!ail fMS'ages ,
• Mail box voioe rnes.sag;ng system wiItl use< recorded Pfompt$ -can store UO to 1S mess age' 0/20~ldseach.
• Balle<)' beckup CO . ...01 tor user SlIPPed baltery 'Of maiIUinimg OVR tracks dumg pow8f outages.
0 168 S<lCOIlds of feaory Fosla'i d mernoty.~ on-boafd 10O¥ef 10 mi'lut8S.
0 5295.00 pluS SiH.~lBl memoir; Cal lor price .

CIRCLE 344 ON READER SERVICE CARD

Join the FUN on the

SATELLITES
YES! Anyone with a Technician Class

license or higher can work
the

via the

OSCARs
Learn how: Join AMSAT todayl
Special Offer: Until March 31 , new members receive:
ORBITs - Sate llite tracking software by WOSL
Ho w to Use the Amateur Satellites - A great book by KB1SF
Duet $30 u .S. $38 ca...dAlMuica , 545 el_t>ere VISAlMC acc.pled

wrile or call

AMSAT
PO Box 27 Washington. DC 20044

301 ·589-6062

CIRCt..E 110 ON READE R SERVK: E CARD
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SERIES MODE
Powerllne surge protection

• EFFECTIVE- required protection for
interconnected Of networked eqtipmern

• RELIABLE·· non-sacrificial design
• SAFE-- Uses no MOVs
Award winning Series Mode technology
eliminates the destructive energy ot surge voltage
.111 surge currenl!

Calor write klr lui detailsklday. Ask about your ham
operab'1club ciscount.

leroSll1e tnc.
944 State Rt 12 Frend'Jbt¥n NJ 08825
(908j 996·nOO FAX (908) 996-m3

CIRCLE 268 ON READER SERVICE CARD

----.
Handheld Repeater Controller
$pI><:lM'n Eloa,Ol llCProducls cIude YOiof IDe<, DTMFCoo­
introduces the worId'l fi , st troI and proorammirlg. hang
I'Ianlhlldrepeater contrOller. and 1Ir'I'IoKIut~. [);gltal
Nalargerlhan lllOll""""" Vooc& Qpetaled Squelch
radioII. 1hlI HRC- l0~ (OVOS"'), ...emetJ)'~,

• &ngIe ot duaI-band raOO and~ 'IOioB ITI8Il slot.
into alJA~8IfnPIe'Ot P'-'e 4Oe 43&-V1IfI
~.~ter fYIlem. Key FAX . 08 '38 ~027 A _
features of the HRe-l0 in- 5299 ..:: .-a.-

We tlie peopfe

Declare
War!

On Our Lousy Government

Wayne Green

A Guerrilla Handbook For . ..
•"''''1 "" """',.,._ our__•••" b, ~_ ,...

.,-- _- - ,, ~--.,_..__.... . _ ~-._.._-...- ._ ---.....-...._- ., __.._-.-....._-- ..---.._p-.......__._..._.. .................-
- -

Wayne is mad as hell . . .
.•.and he doesn 't want you
to take it anymore!

Declare War!
On Our Lousy Government

Fed up wlth the mess in Washington?
The mess in your state ca pital?
Poverty, crime, our railin~ schools?
Wayne Green has solu tio ns.
Clever solutions•

Special For 73 Readers

onl,-$10.00
( p ltl~ 13.50 shippin, '" handling)

Order Toll-Free:
1800-234-8458

Wayne Green ' s uniq ue reasoning is
intriguing - even delightful. Whether
you are horrified by his proposals or
you embrace them. it is impossible to
ignore the basic lesson he presents: h
is time to bring logic - not emotions
- to bear on America' s dilemmas. His
spin on America in the 9O's helps us
to understand how simple the seem­
ingly complex issues are. All it takes
is looking at them from an entirely new
viewpoint .

Now available in one complete vol­
ume, Declare War! is full of thought
provoking ideas and solutions to some
of the most difficult problems fac ing
our country today.

Regular price: $12.95

CoIorCon...",lCe~IOf.... §'"
$89.95
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B& K OSCILLOSCOPES
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V'2' 2 •~. :lIMl ~..... iU"
Y·52' · SOII~., C"'il<'lI IU ,
Y· 523· SOM~., 0 ....0<1 , .._ lUll
Y·S22 · lO"' ~ " OC 0'''" Slill
Y·422 · <oM"" DC OTI••, P ill
Y·222 · 20....', DC Off..' n Oll
Y.Mc · e3",~ ., O,, ' T'IC. ",1 09
Y'M' " • I5CIolH " c T, " 'ClIMlO< .' ,32'
Y·' OIl(l · '0<''''''''. C... T",e. _".l~
Y·'OG'IA· , 0<,1 oT, "'<l.MIQf _ _ " .t4
Y·HllS· ,0010I 0". .. ........__ . ' .9115
V· t100A · ' _ " '. a...a ~'1CO_$:l .0"

Y· I15Q -'$010I""0.- r....,._,2.Sll!

ClRC LE 114 ON READER SERVICE CARD
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$75.00
l C»-' 1$II
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XK-SOOOigital ! Ana log Trainer
l ""'PI'" ..",.". 10< ' 0110" ; ,""'n-;, prot.".","'''0; I. ' "I"" ,,,,,,to
_ • .,......1i09 1._. _ -roo roo ""'"'" d I ....... _
_._._---~_ , -~-,_.-_...__ ...-.;_ ...._----­._--• ,' »000 ,,_
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DELUXE SERIES
5- 1330 25MHI $.U9
5-1 345 oIOMHI $575
5-1360 /lO MHI $775

y~ Hefl Tnt.!"
EIonco 1fT·200

$44.95
~~,

M_.-.-
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'50..... .._ .......... '231

Funclion G.n. r.,o,
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$129 .00
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STANDARD SEilIES
5- 1325 2SMHz $.3.49
S- 13otO .tOMHz $495
5- 1365 60MHz $849

-l

S,.etp.. Fu n~ lion Ge nel'alor
" ;th f rtq. CO""I..

$239

I::;~ E'....o_GF-*lfI
~_T_ ~__
2 .~ e- ,·,__ ,.-

AFFORDABLE· HIGH QUAUTY
2 YEAR WARRANTY
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"rotor loop" of cable to route around a rota­
tor, make the loop as large as possible. but
be sure that it wo n' t snag o n guy wires,
clamps or other support ing mechanisms as
the rotator turns.

If these precautions are followed, the ca­
ble will serve you well. Note that all these
caveats apply to all)' helical-dielectric cable
wit h air between the turns (9913 included),
not j ust International 9096; the only di ffer­
ence is 9096 is so flex ible that it is deceiv­
ing-it bends easily, but too much bending
can destroy it.

Short Circuits

If you install a long section of 9096 and
find that you've created a short circuit in

the cable, you may be able to deter­
mine where th e s ho rt is , s o the
whole length won' t requi re replace­
ment. Surely any point along the ca-
ble where it may have kinked and a
kink's been " pulled o ut" during in­
sta llation wo uld be highly suspect.
Also , any poin t wh e re the c a b le

makes a bend and that point is taped or oth­
e rwi se a ffixed to a s upporting struc tu re
would bc suspect, as we ll.

If you inspect the linc and can fi nd no
visible clue as 10 wh y the cable shorted, try
using a high-quali ty directional wattmeter
in thc shack and transmi tting into the cable
on the highest frequency you can generate.
Record bo th forward and reflected power
readi ngs. If they are bo th equal. the sha ll
ci rcuit is very close to your transmitter. If
the reflected power is considerably lower
than forward, the short is fart her away. If
the short were all the way up at the ante nna
end, then the reflected power reading would

Continued on page 54

Frequency Anenuatlon In dBJ100 leet
9096 RG21 3IU

28 MHz 0.65 dB 1.20 dB

so MHz 0.82 dB 1.62 dB
144 MHz 1.35 dB 2 .40 dB
222 MHz 1.76dB 3.78 dB
440 MHz 2.60 dB 5.71 dB

1270 MHz 5.13 ea 10.87 dB
Noles; Data from measurements taken by WB2WI K 7193 00 500-n. lengths 01 each cable type shown.

No data taken lor 903 MHz as transmitter was unava~able . Extrapolation indiCates fhat at 903 MHz.
9096's loss would be approximately 4.0 dB, and RG2131U's would be 8.7 <e. 9096 may not support use
above 2 GHz due to minor inconsisterries in center conducIor spacing resulting from the use 01 sof! mao
leriaFs. t recommend only -sweeo-testecr cables above 2 GHz.

Photo C. A piece of 9096 cut away (sectioned) 10 reveal its internal construction. If you look
closely yOfI ran see the spiral turns ofpolyethylene dielectric, with 112 ~ air spaces between
them.

tape, spread over severa l inc hes of cable
and support. This will be just as strong and
place much less stress on the cable .

4 . When "'rolling out" the cable for use ,
do 1I0 t uncoil a bunch of cable and let it lay
around on the ground or roof and pull on a
free end. This will surely cause destructive
"kinks" in the cable. Instead, free up just
one coi l o f cable to connect that free end to
your antenna (or whatever). then gently and
carefu lly unro ll the cab le usi ng a hand­
over-hand technique to ro ll the cable, al­
lowing it to uncoil one tum at a timc . If yo u
see a "kink" form. flop the entire roll o f ca­
blc over in the appropriate d irection to "un­
kink" it, and thcn continue unrolling . With
practice, you won't get any kinks at all. It

hel ps a lot to have the cable wound o n a
wooden spool, so you can use a piece o f 1­
liZ" pipe inse rted all the way through the
spool to create a " handle" on each cnd. You
can ho ld the pipc ends like hand les, and just
walk with the spool. allowing it to gently
unspool itself. This way, no kinks will form
and the whole process is no t tiring at all .

S. When making bends in the 9096, make
them as gradually as possible, preferably 9"
or greater in radius. I've experimemed with
this cable to determine it will accommodate
a 4" radi us bend, just once. If such a small
rad ius bend is "un-bent" and bent again in
the same place, i t can c reate an internal
sho rt ci rcuit in the cable. When making a

Table I. Auenuation per 100 feet I·S . operaung frequency; huemational 9096 and MIL-STD
RG213/ U.

"This is a lot of 'do 1I0ts ' but
they are all important,

alld reasollably easy to f ollow. "

arures or etev-uions it may require some de­
ra ting. It features a rype IIA polyvi nylchlo­
ride (PVC) outer jacket material. which is
tolerant to ultraviolet (U Y) radi at ion and
there fore requ ires no protecti on from the
sun, unlike some comme rcia l coaxial cables
which can contaminate with UV radiation.

Since cable is a pretty simple product
which is most readily assessed for auenua­
lion and ease of usc (and most other param­
eters are nor terribly sig ni fican t), I cannot
report a great deal more about the merits of
the new International product. It works. it
works well. and is a suitable replacement
for Belden 9913 for those situations requir­
ing greater mechan ical flexibility. Because
9096 is IOOq, shielded like the semi-rigid
"hardline" cables are. it would le nd itse lf
well to repeater installations where sing le.
shie lded cab les do n' t perfo rm , due to RF
leakage and noise generation caused by the
braided outer cond uctor. Sec the sidebar for
more details on construction o f lnternation­
al9096.

Now would be a good time to point o ut
some of the limitations of helical die lectric
cables including 9096:

1. This cable is flexib le enough to
be routed nearly anywhere, but great
care must be exercised in its hand ling
due to its internal construction. Do
1I0r. step on it; use ny lon or metal ca­
blc ties or clamps to affix it to sup­
pons; "kink" it; bend and re-bend it
back and forth at the same spot: make
any bend of less than 4" internal radius, and
if you make such a tight bend, be sure to do
it only once in that spot: or place mechani­
cal stress on it at any point where it makes
a bend or is affi xed to a support . (This is a
lot o f "do nets" but they arc all important,
and reasonably easy to fo llow.)

2. Whcn ins tall ing a " UHF" type PL· 259
connector, use a lo t of heat applied for a
brief period of time to get thc solder to flow
into the connector body holes (for braid
connection), rather than a small amount of
heal applied for a long period of time. Us­
ing: a 260 wall so ldering gun and soldering
all the holes in j ust a fcw seconds is much
better than using a 100 wall gun and taking
30 seconds to accomplish the task. During
and for about fi ve minutes after the connec­
tor solderi ng operation, do not move thc ca­
ble at or near the soldered connector. Leave
it alone so the die lectric can re-form to its
intended state and establish a good insula­
tor between the inner and outer conductors
of the cable ncar the connector, or you risk
a short-ci rcuit.

3. If you need to a ffi x the cable 10 a
"hard" support such as an antenna boom or
mast. to wer leg . tower cable standoff arm
or whatever, do not use many laye rs o f
overlapping vinyl tape pulled tight around
the cable and its support-you'll short-ci r­
cuit the cablc at this spot. Instead, use many
loose ly-wra pped spiral -wound laye rs o f

Using International 9096-IIA
Continuedf rom page 48
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Model8040 $679.
Multi-Fl.flCtia'I BenchIPortable: cccote _ _
Nteast..res Frequency Period, RatIO, Fnre
Interval and Average.
• Digital Fi ltering to eurnrete false counts. _ _
• Auto Capture/Auto Hold -
• 16 segment Signal Strength Bargraph
• Dual 50 OHm end 1 Meg OHm input

amplifiers with AGOC Coupling,
± Polllrity, Triggers Level AdJ -, lO'N Pass
Filter Mld Attenuator

• .OSPPM, o-50°C o-esceo Time
aese ootoo

• InterMlIExtemal (Jock Input
• 1&232 Serial Computer I~e

$229.
Full Range Pocket Sized cconer
• Digital Filter
• Digital Auto Cep ture - Auto Hold
• Stores & Recalls Frequencies
- 4-5 hr. cetterv cceranco
-10 Hz to 2.8 GHz
- 10 d igit LCD w itl1 ELbacklight

Model M1

- - - ---- - - - -

r r r v a z r v a a i z

ModeI 3OOlA. $329.
Worlds most highly.»lanced hand held
cccuer.
• Digital f ilter: eeocces mise counts

- no loss of sensitivity
• Digital Auto ceorce- eoto hold 8­

store; works even reer strong RFFields
• Stores and recalls frequencies
• 5-6 hou r battery operation
• Fest • 250 million countsper second

for high resolution - 250 MHz d irect
count

• 10 Hz to 3 GHz
• Ultra sensitive bargrapt1 wI 16 segment

d"ploy
• Multi-~lJlction Coo-ter WIth

Frequency, Period, Ratio MId Time
Interval

• ()pticnal± .2 WM roo- Sl00.

COlnlnunications,
& -,,

'u.....er. r. 'aster

(305) 771-2050 · FAX (305) 771-2052 • 5821 NE 14th Ave , Ft . Laud erdale FL 33334
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R10

Model 3300 MiniCounter $129.
•scce- Compact
• 10 d igit LCD - longer battery bfe
• 1 MHz 10 250 MHz d irect comt for high resolution

(1 HzlSecond)
• Mdximized SensitIVity
• Hold Switch to lock displ"Y
• Ni..(ad pLes irto oceo - ro sok:Jemg to chYlge oJ:pad

5% ShipIHandling (Max $101 U.S. & Canada. 15% out­
side continental U .S. Visa Master Caed. C_O.O., Cash

or Money Orders only. All specifications and prices are
subject to cnanae without notce or Obligation.

$259.

$359.

$995.

$149.

• k:leal for tesU1g tv.Q~ radios
• Tone log software dVOllal::>le
• Excepticnal2x16 cteecter badditd_
• Small size - ' .S" x 4.5" x 4' deep

• 50 Slb-I'wdible (CTCSS)l:ClfleS
• 106 Digital (DeS)Cooes
• 16 Touch Tone (DTMf) dw".

tersll26 character recall
• Serial Data Interface
e l.lp:jate older service monitors

Model DC440 Decoder

The R-l0 is a unique fM Communication Test Receiver w ith secu­
rity and surveil lance applications. 30 MHz to 2 GHz. Measures

d eviat ion and relative signal strength. Demodulates FM

835 MHz ± 10 MHz fi lter/amplifier. 10 times the pick-up d is-- - -
tence wben used with our counters or R-l0.

MADE IN rHE U.S.A

Model CF-802

Model APS1 04

Model R-10 --

Tunab le band pass fi lter covers 10 MHz to 1,000 MHz. Tunes
- continuously aver more than 5 cctacesrircreese p ickup d is­

tance 10 times. Ultimate security Sweeper.

CIRCLE 1n ON REAOER SERVICE CARD



Using International 9096-IIA
Conlinuedfrom page 5/

be equal to forward power generated. minus
two limes the loss of the cable.

Say you're using 100 watts of power at
144 MHz. and 100 feet of 9096 cable. You
know you have a short somewhere. but
don' , know where. You transmit into the
cable and measure 100 watts forward pow­
er and 70 watts reflec ted power. You refer
to Table 1 of this article to determine that
9096'5 loss per 100 feet at 2 meters is 1.35
dB. This means its "round-trip" loss fo r a
signal generated by yo ur transmitter, re­
flected back from the far end of the cab le

and back down 10 your wa ttmeter, is 2.7
dB. Thus, i f the short-circuit were right at
your antenna. 100 feet "down the line:'
you'd measure 2.7 dB less reflected powe r
than forward power. 100 watts minus 2.7
dB is 53.7 watts. So. if your shan circuit
were at the antenna, you should measure
53.7 reflected power. But you didn' t; you
measured 70 watts, which means the short
ci rcuit is closer to your transmitter than 100
fee t. 70 watt s is 1.55 dB le ss than t OO
watts , so th e shor t circuit is " 1.55 dB
away." 1.55 dB divided by two is 0.775 dB.
0.775 divided by 1.35 dB (the loss for 100
feet of cable) is 0.574 . Thi s would place the
short-ci rcuit at about 57 .4 fee t from your
transmitter.

Th is method of establishing where a
short circuit in coaxial cable is located is a
bit crude. as it relies heavily on the accura­
cy of your directional wattmeter. published
data regarding line losses. and so forth. But
it's better than nothing . and is p robably
about 90% accurate. Thus, if you were to
cut your cable about three feet before and
after the 57.4-foot point ( that is, cu t it at 54
feet and 6 1 fee t from the transmitter end)
and check the sectio n o f cable you've cut
out of the line, there is a fair assurance that
the short circuit would be located in that
section . Not foolproof, but, again, better
than no system at all . A more accurate as·
sessment could be made using a time ­
domain reflectometer (TOR). but not many

What makes 9096 different from ordinary RG213/U
(the successor to old-fashioned RG8IU) coaxial cable?

Instead of using a solid polyethylene di­
electric and a # 13 gauge center conductor
3.s in RG213/U, 9096 uses instead a die lec­
tric which is mostly air and a center con­
ductor of #9 gauge . To hold the center con­
ductor in place. securely centered between
the cylindrical "sides" of the outer conduc­
lor. RG 21 3/U uses so lid polyethy lene . a
good die lectric materia l; 9096 uses instead
a thin spiral of polyethylene with large air
spaces between the turns of the spiral. This
is called a "hel ical" dielectric, because its
construction resembles a helix. The helix
turns occur at IIr spacing in 9096, which
is about as far apart as they can be without
risking a short circuit at every bend in the
cable. The closer together the helix tu rns
are. the more mechanica lly robust the ca­
ble will be, but closer spacing will increase
the cable's die lectric cons tant, slow down
its velocity of propagation factor, and in­
crease the cable's transmission losses. The
fanher apan the turns are, the more me­
chanically fragile the cable will be. but far­
ther spacing will reduce the cable's dielec­
tric constant. speed up its velocity of prop­
agati on. and decrease the cable' s transmis­
sion losses. This is a trade-off. and lntem a­
tional made an intelligent choice by using
II2 N spacing. It's a good compromise be­
tween attenuation and usability.

Because the dielectric constant is so
much lo wer with thi s construction, 9096
can use a mu ch la rger ce nter conductor
diamete r withou t decreasi ng the cables
nom inal imp edance . 9096 is a 50 ohm
impedance cabl e that uses a huge cen ter
conductor (19 strands of #21 copper wire)
to decrease ohmic and "skin effect" losses
and reduce attenuation. Po pul ar "991)"
cab le. introduced by Belden in the mid­
1980s and copied by many. is very similar
in construction but use s a so lid #9 center
conductor. making it more difficult to Ilex.
International calls it s 9096 "Extra- Flex"
and they're not kidding-it is very flex ible
indeed.
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Another difference between 9096 and
normal military cable types like RG2 13/ U
is the construction of the outer conductor.
RG213/U uses braided copper, tightly wo­
ven to provide 95% to 97% coverage of
the dielectric . T his is good, low-loss mate­
rial that has sufficient shielding fo r most
applications. but it is not " 100% shielded."
Even RG214fU, which uses two silver­
plated copper woven braids. is not " 100%
shielded." although it is about 99%. Inter­
national 9096 uses two outer conductors
and provides truly " 100% shielding." The
inne rmost o f the conductors is an alu­
minum-mylar film which completely cov­
ers th e d iele c tri c an d p rov ide s 100 %
Shielding. However. it would be impossi-

"In essence, I'm giving up
1.8 dB on 2 meters at a

cost savings of
more than $400/"

ble to solder or clamp to this shield. as it is
thin and frag ile like household aluminum
foi l and aluminum is not readily soldered
with standard materials. So, over the alu­
minum-mylar film is a tinned copper braid
which o ffe rs about 95% coverage. This
tinned copper braid is very strong and can
be readily soldered to a PL-259 or clamped
in a type N connector. just as one would do
for the mil-standard cables.

So. although the outer diameter o f 9096
is 0.405" just like RG 213/U, its use of a
largely air dielectric and an oversized cen­
ter conductor allows it to have substantial­
ly less attenuation. Whether you ' ll notice
the lower loss depends on what frequency
you operate and how much cable you use.
I would not recommend it for runs of less
than 100 feet on frequencies be low 28
MHz. 3." the difference in loss will be im­
possible to detect. But if you use 100 feet
o r more at frequencies o f 144 M Hz or

higher, you will notice an improvement in
station performance. If you refer to Table
I , you ' ll see that 9096 has less loss per
10 0 feet le ngt h ( a s co m pare d wit h
RG2 l 3/ U) by abou t 1 dB on 2 meters.
about 2 d B o n 22 2 M Hz, 3 dB on 440
MHz, etc. As you can see, the higher the
frequency used. the more notable the im­
prove ment will be if you use 9096 instead
of solid-dielectric cables.

The difference will also be more notable
when lo ng transmission lines must be
used. For example, in my station. I need
250 feel of coax. to feed my 2 meter beam,
and another 250 feet to feed my 6 meter
beam. since they are both loc ated on a
tower that is 200 feet beh ind my home. By
using 9096 instead o f RG 2l 3/ U, I ' ve
saved about 2.5 dB in fee dline loss on 2
meters-definitely a worthwhile improve­
mcnt. I could save another 1.8 dB or so if
I changed from 9096 to 7/8" " hard line"
(so lid-conductor, rigi d cable). but at very
significant expense . The 9096 costs about
as much as good-quality RG213/U. but
7/8- " hardli ne" retails for about $2 per
foot. plus its connectors can cost another
$40 each or so. In essence. I'm giving up
1.8 dB on 2 meters at a cost savings o f
more than $400! But my first 2.5 dB sta­
tion Improvement came from using 9096,
at an added cost of literally nothing! Eac h
of us has our own sense of values , but for
the $400+ I' m saving by not using 7/8 "
coax, I cou ld take my family on a short va­
cation .

The only trade-off in using 9096 instead
of RG2 13/U is that the International prod­
uct-c-Hk e all hetical-d ie lec tric " soft "
cable s- is more fragile . and more care
must be used in handling and installation.
If you choose to use it, and I recommend
you do if it will improve your stat io n
performance at no added cost to you. just
be careful. If you han d le the c able as
though it were a crate of fresh eggs it will
serve you well.



hams have access to this piece of labora to ry
equipment.

I offer advice on all this because it is pos·
sible that many users of 9096 and similarly
constructed cables will create a shan circuit
d uring installation, especially if the cable
isn't handled wi th care. With experie nce
and repeated use , you' ll fi nd 9096 is great

stuff and short circuits will be avoided.
Interna tio na l 9096 is avai la b le from

many wire and cable retailers . Look for
those distrib utors who specifica lly advertise
"9 0 9 6- II A Extra-Fle x" rathe r th an jus t
" fl e x ib le 9913 ty pe" c ab le s, to be s ure
you' re getting the product descri bed here. It
re tails for about the same price as Belden

More About 9096

9913 or standard RG213/U (in the 69~ per
foot range for IOO-foot lengths), making it a
very anractivc deal for those wishing to use
flexible but low-loss coax. When you order,
be sure to request a copy of International's
In-year warranty. Distri butors should have
no difficulty providi ng you with a copy of
this document. iii

International Electronic Wire & Cable
offers their 9096 and other products for sa le
through franchised distributors . For techni­
cal information, they may be contacted di­
rectly at 89-1/2 O'Leary Drive, Bensenville
Il 601 06. Their to-year warranty on 9096­
lIA slates, "... cable is warranted against
defects in material or workmanship for 10
years from date of purchase. Any defective
footage will be repl aced free o f charge
when shipped pre-paid with proof of pur­
chase to (their address). This warranty does
not apply to damage resulting from acci­
dc nt or misuse. li abili ty is limited to re ­
placement only and does not include instal­
lation: '

9096-I1A is ra ted by the manufacturer as follows:
Dielectric strength 3000 VDC (equivalent to 2121 Vrms AC, which would be 89,973 wansf
Capacitance 24 pFlloot
Impedance 50 ohms
Velocity factor 84% (important to know in the design of phasing lines or transformers)
DC resistance 0.95 ohmsIl000 teet
Attenuation 0.9 dB/1 00 feet at 50 MHz

1.4 dB/l 00 teet at 100 MHz
1.8 dB/l 00 teet a t 200 MHz
2.6 dB/1 00 leet al 400 MHz
4.2 dB/1 OQ leet at 900 MHz
4.5 dB/1OO feet at 1000 MHz

(Note: Attenuation ratings differ from actual test data taken by this author as shown in
Table I, but not by very much. I measured the cable to be better than its ratings on all fre­
quencies below 1000 MHL)

UPDATES
ASCIH o-Morse-Code Interface

II you wish to order the kit l rom
Sueccest Technologies for the above-

Number 14 on yo~ Ftoedbaek c:ard

mentioned project (February 1994,
page 36), the correct telephone num­
ber to call is (904) 596-7599.

Using the Wor1d'. Most
Accurate Frequency Standard

The above-mentiOoed project is a
three-part series which appeared in
the January, Febrvary, and March
1994 issues. There is a slight error
on the PC board layout for Part 1,

t he WWVB Receiver, Which ap­
peared in February, page 23, Figure
S. Shown below is the correct loil
penem and a simple cut-and-j\XT1per
fi x for the one we printed . The RF
amp wilt still work without this fix: it
just won't worX very well. iii

•
o

(a)

(b)

Figure I.a) Ne w artwor/( for /fie INWVB Receiver. 0) A simple cut-and-jumper fix for the onglnal af/war/(.
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ColllllCler:
pt·259

CORRetlor.
BNC

CH·32 Miracle Baby
141)i446MHzHt Antenna
Gala' Wm: OdB '/0 wave
Mil Pnrer. 10 watts
Lelllll: US'
Clinettl': BNC

MOBILE
ANTENNA

PRODUCTS

DUPLEXERS AND MOBILE MOUNTS

KA-4S Iluad-Band l+f 01"120)/15112/10 Meters w/Fold-Over
WIVe: WW1I:...· Weight: len,u\: MJ.lPower: COIIIIKIDI:
Yu rave 2' 10rless lib l40r. 4 4 l20WSSB Pl-259

(2OOW ssa 28MHz)

TRI-BAND MOBILE ANTENNAS

---
" 0

HF MOBILE AND HT ANTENNAS

Itt-55 Super Flexible 146,i446MHz HT Antenna
G.ln &Wa",: . Mal Pawer. l engll!:
146MHll ,SdBI 'A wave 10watts ISS"
446MHz 3,2dBiV! wavex2

FJ·l5S rn-eano5211461446MHz w!Fold·Over
G'iIl &Wne: VSW1l: Mil Pewer.
S2MHz2.15dSi'Aiwave 1.5:1 120WfM
1 46MHl 45d8i~WM e ess
446MHz 72dBi ~ '/11M l 3

&1·224 Tri·BaIld 14612201446MHz, wlFold·OveI , No Groulld Plane Required
Gain & W...: VSWR: Mil POWII': lIRgtII: tollector:
146MHz 215dSi ~ wave 1.5 1 100 eans 3' PL·259or NMOstyle
220MHz 36dSi o/a wave or less
446M fir 6,QdSI~I! weve x2

.~,,------------

.1# CH-722SA H ig~ GainHTAntenna
~ Gall &Wan: 146MHz 3.OdB. \I; wave

446MHl 5 SdBi ~ wave x2.1.1 Ptnr: 50 watts
LeIl(1ll: 35", 2sectoes. 18' each
ClMedir. BNC

•

Connector:
Pl·259 or
NMOsty ~

MINI SPEAKER/MIC

-- -

••••.....

__--'V'M~--_

MODERN, MULTI-BANDANTENNA SYSTEMS

- ;;pe.

-

COMET products are availableIrom
mosl majOf dealers, For customer
serv ice, or acomplete catalog,
pleasecal l us at ann1962-2611 ,
We're conlident COMET products
and accessories will enableyou 10
enioy Amateur Radio 10 its lulln1!
..c........ NCG COMPAXIES

_

1275~ Grove Street
AniIlesm, CA 92806
(m) 630-4541
fAX (714) 630-7024

"'1011-1"'0 Dual-Band 14&446MHz, Cellular look·a·llke
Gail & Wnt: YSWR: IIu 1'1rnr. l.tfIlIIft:
146UHz OdEll \4 wave 1.51 or less 5i1N FM 12'
4J6UHz 2.ISdBi ~ .ave

B·2O/B·20MMO Qual·Band 14&446MHz, Cellular Appearance,
No Ground Plane Required
Gain" We'll: VSWR: Mal Power: lenglb:
146MHz2.15d Bi 1'1 wave 1.5:1or less 50watts 30'
446MHz5,OdBi~ wave l2

Modern, high-performance stations use COMET Antennas, Ouplexers,Triplexers and Accessories! COMET productsare designed toprovide
an exceptional level of signal quality and coverage area.Whether operating mobile or fromyour base station, COMET products makeyou
sound good.Noother product line has theselection, convenience, quality and performance!

~----

Fl-62S nca.aano1461446MHzwlFold-Qver, No Ground Plane Required
Gi in &Winl: VSWR: Mil PlIWIr. lInJt_: COlllleder.
146MHz 3.5dill ~ wave 1.5:1 or less 150 watts 3' 5 Gold Plated pt-259
446MHz 6 Od81 YI wave x 2

n ow .

Fl-67$ Dual·Eland 1461446MHz wlFold'Over, No Groulld Plane Re{luired
Ga iR &W",,: VSWR: Mil Power. LellQ1b: CDRRKlItI':
146MHl 4 5dSi ~ wave 15:1 or less 150watts 4' 11· Gold Plated pt·259
446MHz 7.2dSi ~ wave »a

•

DUAL-BAND MOBILE ANTENNAS

/"".';~ ~25ISa.251MO Mono-Balld 146MHz wlFold-Dver, No GIOUnd Plane ReQuiled
t .,,£lA '~ GUl l Wno: VSWR: MJ.I Power. L....: c._a.
~ 146MHz 4.1dBi '" wave 1.51 or less 100w FM 4 9' PL·259 or

center Ioacled HMO style

@

~
' SB-7JSB-1J..1O Dual·Band 146,i446MHz wlFold·Over, No Ground Plane Re(juired

t .,,£lA\ Gail &WnII: YSWR: Mal PlIWtr. lIllIth: CoIRIdor:
~ 1 46MHz 45dBi~w3'le 1.5:1orless 7ffNfM 4 r Pl·259or

center-loaded NMO sty~
446Mfir7 ,2dBi ~ wave x3

\ SB·5/S8-5lIMO Dual-Band 1461446MHzw/fold-Dver, No Ground PlaneReljulred
...£lA~~ Gall' W..e: YSW1I: Mil Ptwer. L.....: touedllr.
-_~ 146UHz3OdBi 'lnave t.s.t e es l20WFM 38' pt-259 orI ""'''"dO••""2 ,YO.,.

@ SS·2/S8-21MO Dual-Band 1461446MHz
."rc.'f,\ Ga in &WIVe: . VSWR: Mu Power: Lenglft : Cennecl11r:

146MHz 2,1 5dBI'I, wave 1,5:1 0r~ss 60W FM 1B' Pl·259 or
446 MHr 3,8dBi l,1 wave NMO style



CMX-1 CMX-2 CMX-3
,...... 1.6-2OOMHz ",,,,,-."'" .... ....
......",.. ,.,.,.,. ,.,.,.,.

• separate Meter and RFSensor allows for convenient placement
of themeter.

• Cross NeedleMeIer provides FWD, REF, and VSWR simultaneously.
• The gr-Sensor is acompact design, and has an extremely

low-loss circuit
• Beautifully illuminated when

connected 10 power supply.
• 6 foot cable standard.
• Dptiooal EKS-3 fO foot

extension cable lor atotal 01
16 feet between the sensor
and meter. @ "-

_~t'/o\)• Compact Size: (l) 475" x (W) 1.75" x (H) 3.5" :t;:..-

COMET TAl-BAND

GP-1 5 Iri-Baed 5211461446MHz BaselRepeater Antenna
Wa..: 5O-$4MHl \t _ YSWR: 15:101 less IIIu: Pewer. JroN PEP

I46MHl * _x 2 1.1_ Tll ' Weiglrt 3llls. 1Ql.
446MHl \t _ x4 1IInb."nISize: 1.25'-2.50"

CI IClOr. Gold-~ed 50-239 l:.sIrIdlOI: Srlgle jece huo'y-iluty fibtI.pss.":'>(w"."""''" """ ........ by"'~~ , .'"__

CI-333 In-Band 14612231446MHz Basenepeater Antenna
Gall' Wa..: 146Mttz 65dBi \t _ x2 YSWR: 1.5:1Of less IIIu: Plllftr. l20W PEP

223MHl 78dBi \t 'N;1\'t x3 I.IlIflIl: 10' T Weitllt 31bs 10 ellS,
446MHl 9OdBi*'NI\'t x5 "Ills Itlilast Silt: 125'-2 50"

CoADIctor: GoId-PIated 50-239
ColIItrIetlOl: HUV1 dul'1 flbefgtass. 2seetees. II2MPH wild survival

CRI)SS NEEDLE MEl£RS

GP-93 In-Band 146144611 280MHz BaselRepeater Antenna
Gainl 146MHl 4 5dBi %wave YSWR: 1,5:1 or less MUPlIWer: 300WPEP1146MHl)
Wne: 446MHl 7,2dBi l,\ wave x3 Length: 5'7 200W PEP {44fi11.2j

1280MHll0d8i I;; wave x6 Mounls 10 Mast Sill: 1,25--2.50' We igh!: 2 lbs,8ols.
Cllnn'ttor: GolH'lated N·type
Cllnslruction: Single piece ileaV)' duty fiberglass,112MPH wi nd survival

~B,"d 146/44611 280MHz Base/A:,,,,, Aol,"", @
Gain & 146MHz6.5dBi ~ wave x 2 YSWR: 15:1 01 less Mu Power: 300W PEP (146MHz)
Wav.: 446MHl9.OdBi~ wave x 5 Lenglh: g' 8' 200WPEP (44fi11 2)

1280MHz135dBi Y! wave x 12 Mounls 10 Mast Size: 1.25'-2,50' Weight: 31bs ace.
Conneclllt: Gold-Plale1l N-type
Cons!rucllon: Single piece heaV)' duty fibergtass.2 sections, 112MPH wind survival

BASEIREPEATER
ANTENNA

PRODUCTS

•

MODERN. MULTI-BAND ANTENNA SYSTEMS

featuring theCOMET exclusiveSLC System.The SLC aetual~ increases thegain of theDuaVl" BandAntennas.Acompletely pre-tormed
phasing coil and phosphorouscopper element producesalow-loss, highlyeffective.high gain antenna.All COMET antennasarepre-tuned
and come completewill all mounting hardware.Simply mount to your mast andexperience incredible COMET pertormance!

COMET MONO-BANO

"""""'-k-- - - - - -- - - -

COMET products are milable Irom mosI major dealm _For custome, ser­
vice, or a complet. malog, please call us at 8OOI1J62-2611_We're confi­
dent CO MET prod,cts alld accessories will enable Y04Itoenjoy Amatelr
Radioto its fullestl

_~a_ MCG COMPANIES
fA! 1275 North Grove Street, Anaheim, CA 92806
., (714)630-4541 FAX (714) 630-7024

CA·ABC23 Mono-Eland 146MHz BaseIRepeater Antenna
Gain &Wa,,: 146Mfil 7811Bi " wave x3 VSWR: 15:1 or less Mu Powe r: 200w PEP
Cllnntclot: 50-239 length: 14' 12' Weight 3Ibs.8ozs.
Mflints 10 Mast Silt: 1.25'-2.50"
Cllnstl1ltllon: Thick -wall aluminu m. 3sections. 71JMPH 'Hind survival

COMET OUAL-BANO

CA-712Ef Mono-Eland 446MHz BaselAepeater Antenna
Gail I Wa..: 0446MHr9dBi ~ wave x12 VSWll: 1.5:1or less Mu Power: 'lOON PEP
CDlnecklr. N-Iypt ltl,lII: 10' 5' Weigllt: 2Ils. 12ols.
....nts ICI MaIUIlt: 1.25"·2.50"
CHstm:tioI: Heavy duty lUrg\aSS. 2sectJons. I05MPH wind survival

CA-62D8 Mono-Band 6 Meter FM Antenna
GaitIW_: 52UHl6,SdBi \t Rltx 2 VSWR: 1.5:1 01 less Illu:Powtr. Y:11NPEP
Ce_.cIIl . 50-239 ......: 21 ' 8' WeiPt 5Ils 1l0lS.
..... toIIaIt Silt: 1$ -2.50"
CI '11ICtiOI: Thd--wall aIulIlinum, 5 secbons, llXlMPH wVld $I.IMv;lI

r":':~ 6P·9(I} Dual-Band 146/446MHz BaseJRepeater Antenna
~ ..~~~ Gail &Wne: 146MHz 85dBi ~WM . 3 VSWfl; 1.5 1 or less Ma:J: PIn': 2rJ1N PEP
~ 446MHl11 9d8i ~ WM.8 """" ; rr e- Weil~ 5IJs.1 1lllS

CDA"C.. 5O-m IGP-9). N·1ype: (GP-9Nj lIIIIIts " IIlasS Sill: 125"-2 SO"
CuabiCli_ Heavy duty llbefOlm. J sedJons. 92MPH wnl sul'o'iYal

@
Op·3 Dual-Band 1461446MHz Base/Repealer Antenna

..~\ Gain I Wnt: 146Mfil4MBi~ wave YSWR: 1 .~ : 1 or less Mu Power: 200WPEP
446Mfil 7.2dBi If! wave x 3 Lenglh: 5'10' Wtlght: 2Ibs.90zs,

Connetlor. GoId -PIa!ed 50-239 Mounts!o Mast Size: 1.25'-2.50'
Cons!rUction: Sirl',le piece tibefglass , 130MPH'Hind survival

@ GP-6 Dual-Band 1461446MHl Base!Repeater Antenna
...T:,f. . GaiA &W,": 146MHl 65dBi".ave.2 VSWR: 1.51or less Mu PcMr: 2fXJN PEP

446MHl 90dBi " wave. 5 lengOI: 10' 2" Weight 3lbs. Boz.
eonAtctol: Gold·P!aled 50-239 MGllnts to Mm Size: 1$ -2.50"
CouInIcIlM: HeaYy duty libefgtass. 2 secers. 112MPH wind survival



Photo A. STS-57 Pilot Brian Duffy N5WQWoperating SAREX in late June 1993 on board the shuttle Endeavour. (NASA photo.)
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Amateur Radio Via Satellites

HAMSATS

Andy MacAllister WASZIB
' 4714 Knights Way Drive
Houston TX 77083

The Shuttle Amateur Radio EXperi­
ment (SAREX) has been fly ing into
space for over a decade. Since Owen
Garriott W5LFL went up on 5T8·9 in
November 1983 with a Motorola handle­
talkie, small tape recorder and a curious
IMhe-window antenna, many missions
have followed with amateur radio on
board.

There have been missions w~h slow­
scan television (SSTV). fast-scan lelew
sion (FSTV), packet and voice. Figure 1
shows the four diNersnt configurations
currently supported. Changes to the
equipmenl lisl occur on a regular basis
as new headsets, tape recorders, an­
tennas and connectors are developed.

$AREX has several objectives. The
primary one is 10 encourage children to
pursue careers in science and mathe­
matics and to show thai eere is a con­
nection between education and real-life
activities. Another goal is to pro mote
pub lic interest in space activities and
amateur radio. SAREX also provides a
means to conduct sceontc experiments
with amateur radio, to promote lntema­
tional goodwill , and to provide a mean­
ingful recreational activity for shutt le
crew members.

1\ takes more than just a radio and an
antenna to fty a SAREX mission. Even
the vcce-onty mode includes 12 items.
When running "the works" the system
has more gear \han most amateur-radio
home stations. One astronaut on STS­
56 (configuration D) said the SAREX
set-up was like "a dark closet full of
black spaghetti." Another comment re­
ferred to the operston as a Field Day

Number 15 on your Feedback card

station in the da~. A close look at all me
equipment in configuralion 0 reveals a
very complex setup. Imagine the gear
either rloating around or velcro'd to
available Ilat surfaces. Then turn me
lights down and try operating!

Hunclreds 01 hams, other VOlunteers
and NASA individuals who recognize
the importance of SAREX keep the pro­
gram running . Some are involved with
school se lection, contact scheduling,
telephone bridge coord ination when
needed, hardware testing, maintenance
and logistiCS, astronaut training and li­
censing. The astronauts who pursue
their licenses and operate the equip­
ment trom space invariably become en­
thusiastic supporters . Bill McArlhur
KC5ACR was asked if he had any sug­
geslions for future SAREX crews after
he came back from STS-58 in Novem­
ber 1993. Bill thoughl for a moment and
commented that his only suggeslion
was Ihat SAREX shoUld be flown on all
missions.

Although personal contacts and gen­
eral ham QSOs are fun, school contacts
really keep the crew members' interest
and bring more astronauts into ham ra­
dio. For Ihe kids, the re is so mething
special about talking directly to an astro­
naul orb~ing the Earth. For the astro­
nauts, it's the satisfaction of bringing the
adventure of space exploration directly
into the classroom and perhaps inspir­
ing students to pursue interests in sci­
ence and engineering.

During STS-58, 17 scheduled school
contacts were made. One was with a
school in France. In addition, the audio
was distributed via ham radio to more
than 10,000 French stuoents in other
schools, so they could listen in on the

contact too. For many amateur radio 0p­

erators. listening to the shuttle downlink
during a school pass is better than lis­
tening to random co ntacts with other
hams, But for all hams, \he real thrill is
to make a personal voice or packet con­
tact direct with SAREX.

Recent missions have been great for
random ham co ntacts. In 1993, the
SAR EX working group drafted a new
set of SAREX contact guidelines to bet­
ter deline school contact activlly and
general ham csos. A list of proposed
schools must be provided to NASA sev­
en mooths prior 10 launch. This means
that applications from schools to the
American Radio Relay League (ARRL)
must be submitted and accepted even
earner. The totat number 01 SAREX
school and experimental activities. ex­
cluding personal night crew scheduled
contacts, are not 10 exceed two per day
for the duration of the mission. Persooal
contacts are typically limited to one per
crew member and are usually accom­
plished through telephone bridges made
outside the mainland U.S.

SAREX organizers have recognized
fhal oontacts with the general ham popu­
lation are essential. The Ilight crew is eo­
CQUraged to make voice or packet coo­
tecte with hams whenever possible. Dur­
ing STS-58, KC5ACR, KC5AXA and
KC5CKM mad e many vo ice contacts
and logged hundreds of packet connects
and fu ll asos using the W5RRR-1
packet robot. When SAAEX is left unat­
tended during a flight, the packet sys­
tem is activated in robot mode as much
as possib le. During STS-60 in early
February, the robot system was very
busy due to the roces of crew efforts on
difficulties with the Wake Shield Facility
experiment. While many would have
preferred to hear more voice operation.
others recalled earlier mesons that had
no ham activity at all on many passes.
The ham-astronauts for ST5-6O indud·
ed Commander Charlie Bolden

KE4IQB, Miss ion Specialist Ron Sega
KC5ETH and Cosmonaut Sergei
Krikalev U5MIR, also known as UZ3AK.

How to Work SAREX

The July 1993 "Hamsats" co lumn
covered the procedures necessary to
successfully make a contact with the
ham station on the shullle. It's very
competitive and usually mo re difficult
than amateur satelli te operation. The
column described methods lor tracking
the shuttle, operating with voice or pack­
et and getting a OSL A briel summary
01 the process includes knowing when
to listen, whal frequencies to use lor
packet and voice, and what to expect

Preliminary orbital element sets for
use with computers are always posted
to packet and te lephone bulletin board
systems (BBSs) . While they provide an
idea of what type of orbit the shult le will
have for a part icular mission, they are
rarely accurate. due 10 launc h
rescheduling. Shortly after lau nch the
data is updated and is again distrtluted.
During the mission this information can
also be obtained from ARRL bulletins at
9:45 p.m. and 12:45 a.m . EST on 3.99,
7.29, 14.29,18.16.21.39 and 28.59
MHz, The Goddard Amateur Radio Club
in Greenbelt, Maryland, carries news
and shuttle retransmissions on 3.86,
7,185. 14295.21.395 and 28.65 MHz.
The Johnson Space Center Amateur
Radio Club In Houston, Texas, also
carries news and retransmissions on
3.85,7.227, 14.280. 21.350 and 28,40
MHz.

For those without tracking software,
tabular list ings are posted via packet
and phone BBSs with antenna headings
and access times for many major Cities
in North America an d the world. Two
phone BBSs that carry the information
are the NASA Spacelink computer at
(205) 895-0028 and the ARRL BBS at
(203) 666-0578.

The common downlink for all general
or random ham activity is 145.55 MHz
FM. This is for both packet and voice. II
nothing Is heard during a pass, then the
SAREX equipment is either olf or being
used for a personal or school contact on
another, usually nearby, frequency. II
the monitored signals are not on 145.55
MHz, do not attempt a contact-it will
only interfere w~h a scheduled activity
that uses a non-standard uplink.

The packet system uplink is 144.49
MHz. The SAREX gear is not set up for
simplex, All activity is split-frequency.
For VOiCe over North Amerce. there are
live possible uplinks, including 144.91,
.93• .95, .97 and .99 MHz. The ham-as­
tronaut wil l typically listen wherever he
or she can get the best contact and will
tune to another channel il congestion is
high or no signals are heerd, There are
three European uplinks on 144.70, .75
and .80 MHz. These are not used over
North America for general contacts.

During voice contacts, transmissions
will be short and usually oniv include \he
exchange of calls and names . Many
stations are usually listening ere trying
to get in, so brevity is vital.

On packet the callsign of the 'rcccr
is W5RRR- l . Figure 2 shows a sample
of packet activity monitored during STS-



Photo B. STS-58 Mission Specialist Bm McArthur KC5ACR made many voice contacts on 2 fTl8ters using the SAREX gear
on the space shunle Columbia In late October 1993. (NASA photo.)

What's Next

5TS-S9 is currently scheduled lor
launch in earty April and will carry con­
liguration C SAREX gea r. Jay Api
N5QWL and Unda Godwin NSRAX are
looking forward 10 theIr nine-day mission
and amateur-radio operations, The orM
will be very low at 120 nautical miles,
but the inclination 01 57 degrees should

COWIf a lot 01 territory In North America.
5 TS-65 Is expected to carry ha m

Since the shutde lap-Iop computer may
not be available lor logging packet activ­
<y.

Wrth hundreds of stations attempting
to make contact, it Is good practice to
only make one contact and then listen
lor the remainder of the mission. 00Iy
one QSL per miSSion win be available
lor each cansign Slb'nitling a request.

To get a aSL lor a contact or SWL
report lor ST$.SS or STS-6O, send your
card with a see-aodresseo stamped en­
velope (4° x 9.5") 10 1he ARRL., accca­
tenet Activities Department, 225 Main
Street, Newington CT 06111 . Be sure 10
note the mission number on the outside
01 )"OUf envelope. Expect a long delay.
sometimes ~ to six months. The photo
lor the shuttle OSL is not selecl:ed until
alter the miSSiOn. The cards are then
pr inted based on the volume 01 te­
(J.leSls. Voiooteer"s lake il: Irom there 10
get the replies out

and incomplele contacts are in Ihe
-CAl" est. The TNC seres the OSL tist.
but no t the ORZ l ist. It is up to the
ground station 10 capture ORZ..fist Clata

Pholo C. Bill McArther KC5ACR with the packet gear on STS-58. (NASA photo.)
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quenee 01 transmissions between the
robot and ground station will not OCICU".

It shcUd only take between 10 and 30
seccoes from the time the cor.l8dion is
established 'til the "dlsconnecled" mes­
sage appears. II more than a minule
has passed. manually disconnect and
try again. Complete contacts are shown

in a -CSL· list broadcast by the TNC.

Agufe 1. Current confIguratIOn possibilities of SAREX.

60. When a conned request Is received
by the robot, a O SC number is sent. II

the number is adalOwledged. the robot
wiI send a disoo!.leCt to the ground sta­
tion and the contact is complete and
logged In the SAREX terminal node
controller (TNC). Since many stations
are Simullaneously~ Jot a ccnact.
the oClds are high that a compIele sa-

SAREX Conf igurat ions -.-. -. -. Packet
Component Requirements Pad<el Packet SSTV

55TV ' STV
A B C 0

Anlenna cavity • • • •Anlenna adapter plate • • • •Transceiver and oower~r (_ .....) • • • •
~_. • • • •RecorCler cable aeJapler • • • •Crew PefsonaI ReaIrdel" • • • •"""""'. • • • •HeaClset • • • •~l3flCOftler___... • •Combinalion VCR'monitor__YKS... • •""""''''''''" • •......-.. • ::='STY -..

POSC l"'dwgodIOSAIl£~ i-", • •SAREXdisks • • •e l blel :

aeacset ell1ension • • • •n recorder • • • •Sony camcorCler • •
Combination VCAlrnonilor • •C8mcooledmolf!ol eXlensiOl"l • •-- • ±Tra.lIsceiO'er • •
PGSCoc:.~"'--.SND I "'" • • •ShJtlle DC jlOIIl'ef ....-...10~x , ...., • • ±PGSC RS232 (9-pin) • •'STY •""'....- • • • •Motorola cable • • • •

·.



gear In July, once again with configura­
tion C . The allilude will be 160 miles
with a 39 degree nclinalion and $hCJUd
last 14 days. Due Ie !he use of a Side

windOW lor lhe antenna and lhe orienta­
lion of the spacecraft lor Ihls mission.
!he passes may be short due 10 shad­
owing of !he antenna with respect to
ground stations.

~ Is to be a september Iatn::h
with OOl"Iligdalion B SAREX gear. Pow­
lit from the spao'Cfilft lor the ham gear
Is nol currently available, so batteries
W'iI be taken. 11 is hoped that the Situa·
tion will change befo re night to allow
power lor pactwt operation and c0nfigu­
ration C activity. The nio;;rt is set tor nine
days with an altitude of 140 mi\e$ and

an irdination ol 57 degrees.
More 6gh1s afe ellpeded for 1995,

mos1 with packet and voice . but a retl.Ol
of SSTV and even digital 1V are being
studied as possbiities.

The Futu,..

Whafs ahead lor SAREX? NASA's
Principal InvestiOalor lor the program,

l ou McFadin W5DID. be lieves mat a
pe rmanent ham shack fOf the space
station is ee goal . EI\of1s are underway
t)~te a 2 meter FM rig with an
outside antenna Into the station's de­

sign.~ted (kwIei sMl prea 'C1eS
the use of highef fJequendes, but all
potentially useful syslems win be c0n­

sidered. III

sample Conversation
W5RRR-1>SAREX [02105194 13:08:13] cU I:>.;
This is STS-60 SAREX Robot stenonW5RRR-1 crooarc the Space Shuttle Discove/y.
cmd:c wsrrr-t
••• CON NECTED to W5RRR·1 [02105I94 21 :08:52 )
1926-15 your STS-60 SAREX OSO number.
••• DISCONNECTED (02105194 21:08:561

WSRRR·1>QST [02IQ5/94 22:40:43] cl S4 AO>:
Greetings from the crew 01 ST~I Our current altitude is 190 nautical miles above the beautiful Earth that Is the home lor all of us. We are very busy with
Spacehab ellperirner'(S and hopeIuly today _ will deploy the Wake St'ield Facility
WSRRR-1>ORZ (02I05/90t 22:42:07) cUb:
1544-N6G1W K8SIN WBSWK N710T N6YIE KESGR KW7E KJ6HO GOERY KCSUD
N6VMS K0R1 K7ZTM WB6GXX WA6I.JE N8CLF KF6BM Dl.5KR KD6RJU W6G BF W6BME
WA50JJ KR2C N7VWJ VE7ZR WA7DEO KD7lT N7lNB AA7Nl KB7WGC KB7AOO
wmz N7KlO WA70CC WB6FJE
WSRRR-1 >OSL [02J05I94 22:42:08] cUI>:
Dl5KRI976 KD6RJUf975 N70FW1951 JH1DWUI948 JH3FDA/943 C02WI938
K4HVK!934 WA5Z1B1926 N0NTW1923 WA5N0 Ml922 N0UlV191 8 N7SFV914
N01YN1911 KB9E19OO 9Y4DG1893

W5RRR-bORZ [02106194 21:33:33] cUI>:
~56-K15UA N0SEG AB4EG KE7NS N1ZEF KD0GC KF0CT N9VOO N0ULV KB7WAU
AA0HL K7RO N01VN KS7WGC KV4KE Kl7JM N7KMJ K7YCH N7UVF KS10LY twi7Y
NL700 VE7XQ AL7PB Al.7BX WL1EF NL1RY Wl7CX NL1RK Al.7NO KL7GlD KL7JAU
Wl7EP JS1JlO JH4DHX
W5RRR-1>OSl(~ 21 :33:34JcUl>:
Al.7BXJ1634 Wl7CXJ1630 NL1VR/1628 Wl7EP/1625 Wl1CNl1623 JR4GMO'1613
JA2BGXJ16 12 JH2VHIJ1609 K04EII1590 KB1SF/1584 N8BJNl1583 NL7Zl.J1567
N9UDOIl547 WB2EL.B11530 KA9OFJ/1521
W5RRR-hSAREX 102/06194 21:33:34) cUI>:
This is STS-60 SAREX Robot station W5RRR-1
onboard the Space Shuttle Discovery.
W5RRR-bWB5UUKI02J06l94 21:34:13] cUA>
W5RRR·1 >WBSUUK 102106I94 21:34:14] d SO R(b.:
.1 671 -is your STS-60 SAREX OSO nurrber.
W5RRR·1>QST [02/06194 2 1:34:34] d S3 R(b.:

Hello from me crew of STS-60, msccveryr We've enjoyed several school contacts with students from Boise, 10. and Moscow, Russia, so far as well as a num­
ber of voice contacts at random. The views of the wolld lrom ou r orbit continue to be spectacular! Wa're working ve/y hard with ou r mission control at present to
get the Wake Shlald FaCility ready lor deployment. We encountered problems communieating with It yesterclay causing us to cancel the initially planned deploy.
Tha STS-60 Crew

FIgure 2. Edited sarrpbng 01STS-60 packet operation.
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SCARED OF THE CODE?

CIRCLE 193 ON RUDER SERVICECNKl

For" 101$-00$~... (""'*-*'g IDplDClD).
............ . ~ ..I..... thno asTor 73Dl'Mnd I29.M
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Morw Code IMChIng -oftw.. fTvm GOTE .. the
_ popuW' In ... wOl1d DIld tor good ----.•
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Dnd pIDy IhDrn, print thlm _ thDrn to disk.
1mporI, DnDIyu and COft\IDrl lellt 10coda for IIddh"­
.ldrtlID.

a.t IIID -oftw.. the ARAi. MI.. lind _ 10cr.-.
IhDlr prDC!1ce Dnd _ bpM. Morw Tutor Ad¥-.cf
Edition .. ......D.1d for YE . _ ............. 101orw
Tutor " gt'Nt'-"-TU10tAlJ. .. iC>td Ecl/tloIt .. ......,
bItI...-.nd .·.In _ aelectDtIIDcokor. 0rd0Dr yourD_.

Start with great software:
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Then add great hardware:
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• S,mpl~ p1u~ it ,n'Oy"", ~h,,'s serioI port. " ,re ;, (Of y"'"
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• OneYear Warranty
• Matched cell construction
• Case re-build service
• Long life, extended operating time
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PB-7S ffillOODJ.lOOma S59,00

DJ-162TD 2 Meter HT
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r, ,
I I, I

.f;~
Fk, "

Q~
_~".·t' ''''' _

I

115-18 Hurley Road' Oxford, cr 06478' (203) 264-3985' FAX (203) 262-6943

Passband
monitoring

Analysis
of lilrer

character­
istics

Notch filter
adiustmerlt

Signal
identification

and tuning

3-Dsurface
p/o(s and­'f""~am

allow
traCking 01
frequency
cham;es

over time

Multiple open
. ~ windows

S_ Vision · $89.00
Ffeai-iime audio spectrum analyzer. Full control
over FFT size. sampling rate, scaling. gain, and
averagmg, Requires 386, Windows 3.1and any
Windows coorpalible 8 or 16 bit SOtJfIdcard.

SDKIra PlUS· $179
Al'dU;~ plus data r8CCfdlplaybad, post­
processng, and morel "A strol e of brilliance...
~g~~aling program'. Mcn kwi'1r} TIt7leS
l1OO-401·3472 t_20fi.697-3412
VISa. MasterCard. Check or Money Order

Pioneer Hill Software
24460 Mason Rd., Pooisbo, WA98370
S & Hincluded, foreign delivery add $10.00
Demo disk $4.00 (credit toward purchase)

CIRCLE 311 ON READER SERVICE CARD
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Marc I. Leavey. M.D., WA3AJR
6 J60fIY Lane
Baltimore MD 21208

The AEA CP-1
As has been evident by the several

questions appearing in the se pag es
over the last lew months, Interest in
old equipment is far from over. In par­
ticular, the AEA CP·1 Computer Palch
Inlerface has been the center 01 many
a ham's etlorts.

Introduced by AEA about 10 years
ago, the CP-1 was one 01 the l irs t
ATTY modems; that is. modulators
and demodulatOfS, produced with the
amateur computer statiOn in mind. For
its time, this was quite a uni!. With a
lixed 170 Hz shill and variable shill
capabilily. it allowed just about any
transceiver 10 operate on AnY. with
an approp ria te sollware pac kag e.
Origina lly, an in terlace op t ion was
available Irom AEA for adding an AS­
232 port to the CP-l . However, some-

Amateur Radio Teletype
time in lal8 1988 Texas Instruments
ceased manufacturing two Integrated
circuits. the 75150 and 75152, which
were the foundation 01 the interface .
When \he supply of these les ran out
in early 1989 , AEA was unable to con­
tinue sending an coucn kit for the AS·
232 port.

Figure 1 shows a method to( creat­
ing an RS-232 interface using a 1488
and 1489 in tegrated ctrcutt (chips
available at Radio Shack and manyma. 0fd8f dislributOls).

Referring 10 the diaglilm, u-t is a
1488. U-2 is a 1489. All other designa­
tions. l).13 and lJ.1 2, refer 10 the Silk·
screened layout on the CP·' printed
circuil board. On the CP· ' , resistors
R-99 and A-1oo must both be lk ohm
resistors . Ignore the va lues listed in
the schematic . Those values in the
schema tic referred 10 the original de­
sign; the 1k ohm values work with the
1488 and 1489. Ground lor u-t.pin 7,
can be Obtained at U·13, pin 8, the
same place U-21s grounded.

Now. N0CHP clrcule tec another
scheme la st year, in which he says
that the CP-1 can work on RTTY, CW,
AMTOR, and even PACTOA wiltI pr0­

grams like HAMCOM, PCTOR, etc.
However. AEA, in the original insttue>
tions lor the RS·232 port using the
1488 and 1489, go a roundabout way.
The follOWing Is much easier 10 wire
up and undersland:

Install JP 7, 10, and 3. Set JP ' 1 to
+12 volts. Now the difference: On the
CP-1 AS-232 port jump pins 5 & 20
(this sends modem output to pin 3 and
takes data lor transmission to pin 2).
Jump pins 3 & 8 (this allows it to re­
ceive.'transmll Baudot, ASCII, and AM­
TOR). Wire both ends 01 the AS·232
cable exactly the same, and do nol
W'ire any pins bul.lhese:

Pin 1 Frame ground
Pin 2 Send data
Pin 3 ReceIve data
Pin 4 Aeady To Send
Pin 7 Ground
Pin 8 carrier Detect

Now, it a Macintosh owner wants to
try to use this, using a standard me­
oemcable and appropriate software, It
should work.

The CP· 1 can be conn ected to a

Commodore C-64 directly, as well. as
shown in F"lQure 2. This uses the TTl
levels available at the ports, so no
modificatiOn to either unit is required.
Once again , appropriate sortware in
the C-M to run RTTY would be re­
quired.

I hope these diagrams and di rec­
tiOns wiD help gel many of you up and
running with a o ece of equipment you
have expressed an interest in. As not­
ed, appropriate scuwere In the host
computer is ess ential . The "RTTY
l oop" disk collecllon, as detailed pre­
viously, has severer programs which
may be 01 help . Addit ionally, a new
Disk .S is available, with some of the
newest PC compatible prog ram s
around. As always, each collection
may be yours lor a disk,3.S' 1.44 Mb
preferred, self-addressed stamped re­
tum mailer, and S2 per disk, sent to
me et ee above address. Feel lree to
drop me a sen-edcressed, stamped
envelope for a listing 01 programs. or
send Email 10 me on COmpuServe
(ppn 75036,2501) or America Online
(MarcWA3AJA) and I'll forward the
list to you via Email . While I'm on Del­
phi as well (MarcWA3AJR). I have yet
to rorwarc a li le via Email on that
system. iii

Ul2
Pin 8

"Ul2 • 10.6
Pin 2 U12

Ul
/ ± .,,:;.6, ,

U12- -Pin 5 -

U13
Pin 3

"
3/

,,,
U13 , U13
Pln2 U' Pln5<,

1.001

-

10../
10 U13U13 <, U' Pin 11PIn 15

1 ,001,
U13
PIn 8 --

Ftgllre I. Me/hod for creating an RS-232 m/erface lIsmg a 1488 ana 1489 lnl99ral·
ed cirellil.

11121 31 4 15 I

<,

1 2 11 10 9 8 7 6 5 4 3 2 ..!.

N M L K J H F E D C 8 A
/

I '" Polarity Pins
CP·1 TTL c-ee

Pin Number Pin Number

stI le ld To Gro und 1 E

On C-64 End Only a F

3 H

• A,N,1,12

6 J

FtgUfB 2,Connectlf1g tho CP· 1 /0 a Commodore C-64 du'oclly.

• •
WIf\ElESS tMU . lIfTS • --. - _ n
... . CoIill 5M40" , _ 1.1 .. U GtIz­
.~o.r.~ $199.95
•~ (WI s-r-n $ 149.95
' 2O-O>ameI (WI Sy-.. $124.95
• _'-__.... _ .... 1501.:
• ,\'lip _ c.,,_ _ e-,__
" Col or _ 1$ASf\ '" ""1(-~

NlJ.l'S.11QfBEIIOKS
0.0~ ...4 ..au • led' ' I AlIS2S2

1.ftT1MI! lillZl M1-T7lllI (U,1It0ftII II .. ",'-nl
WARIIANn _ ... " _ f.- . .., . ...."'-

CiRelli 2 4 9 Oft RUDER SlRVIC!' CARD
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18011373-8425
CIRCLE 236 ON READER SERVICE CARO

4309 Northern Pike BtYd.
Monroeville, PA 15146

FOR (412) 374-9744...s!1iO
0'''' FOR ORDERS OM. y CALL- (800) 8S4-OlI15

SPECIALING IN PREOWNEO
AMATEUR AND SHORTWAVE EQUIPMENT

BUY· SELL . LOVE TO TRADE
We Carty All Major Brands Of New Equipment

CIRCLE ali ON READER SERVICE CARD



RUTLAND ARRAYS

FOR THE SERIOUS VHF/UHF
ENTHUSIAST ONLY!

Discover what EME operators around the world have
already found out. Our designs produce higher gain to
no ise temperature ratios than any other antennas corn­
mercieuv available. " These antennas are optimized fo­
good gain, extremely clean patterns. and an excellent
match." CST Apri l '91

moso, MElEOR SCATTER, EME, ATV, OR OX
FROM 50 MHz TO 950 MHz w e HAVE YOU COVEAED!

Caltor write

EM ~; ,...-,ay 01 NCII

1703 Warren St. • New Cumberland, PA 17070
Info. 1·717·774·3570 Orders 1-800-536-3268

for...ou[Jl~ata1og Phone Hours 6 PM 10 10 PM Eastern Time

" WE DESIGN AND BUILD OUR ANTENNAS FOR PERFORMANCE NOT PRICE"

ULTRABRIGHT LED

DIP SOLID STATE RELAY

Tos/lbI.II TLRAll1(W>
HIgh I> igl ,. I T 1-3-'4 LEO. Willer
ca.,1gtrlt REO. XJOO mcd@2Orna.
Greal for indocIf 01 ooltdoof displays.

2 FOR $1.00
1100 for $45.00 I CAT ' LlD-19

Coun....us s.-rv,ce D'scount P<lce s fasl SI>,PP'''9

ELECTROLUMINESCENT
" GLOW STRIP"

CIRCLE 168 ON READER SERVICE CARD
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2510.
$31 .25

w. have lois 1If Ihese brand .­
..al fraoiSfootfes ralBd 11 Vde .
500 """.. but they work tine ,.
12l1011s. With no load they auf­
put 16.2 Vde. 2.1mm ill powel'

i*'ll center posibw,
While case - U,L IslBd

CATlIl<TX"l IS

$1.2Seach

SUPER
SPECIALI

4 75" X 10,25" elec1ralu~ g""" s~
operal" an 80-125 Vac Emits a soil pink/Wtlrte
glow wh-tn _ ,giled. G,eal !'" baddighling~1rcH

""nels and specia l effects. Thin and fle~,bIe, can
be used on curved surlaces. O.()4" thick. 2 wifS
connection. CAli 05.510

$6.00 each

Int>trno~onol Rectil.... . OP6 1l(
SPSTno""olly ~n solid "a""
" .r;~ DIPcCltlfiSlJfa tion,
AC QQd: 300 ma o. 20.280 Vac
DC Input (lum Cltl): 5 to 25 ma,
The DC ;nput Can be any voltage a.
king c. *'" cu".nt;. ma in"';"""
0.._ 5 and 25 ma
LARGE QUANTITY AVAlLA8lfi CAT. SsaLY-D3

$2.00 each

11 Vdc, 500 rna.
WALL TRANSFORMER

CALL. WRITE or

FAX tor B Free

64 Page
CATALOG
Outside the U.S.A.
send SUlCI postage ·
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Device Mounting Area

(b)

10 mm

'//////////////

age. Most 0 1 these transi stors are
mounted on printed wiring eoares. and
are low-signal (and Iow-heat) devices.
But certain TO-S lransistors, such as
the 2N3053 , 2NS109 anct certain 3 to
10 watt RF power transistors. operate
at modernte power levels. A "\op-har
lirYled heat sink, such as that shown In
Figure lb. is mounted on the TO·5
package to radiale heat. There are al­
so certain other "spring clip' versions
oflhis same kind 01 heat Sink.

Figure 2a shows two different pee­
IIc power device packages. You will
l ind these packages in audio power
transistors (e.g. 2NS249). thyristors
and three-terminal Ie voltage regula ­
lors. In the regutatOfcase. the devices
are usually rated at 750 rnA in tree air
and 1.000 rnA when neat- srneeo.
These devices are Irequently used at
higher power than they are rated fori
Either vertica l o r horizontal !inned
sheet metal heat sinks. such as that
shown in Figure 2b, are used to pro­
vide heat dissipation. Be sure to use a
thin layer of sili cone heat t ra nsfer
grease between the metal lab surface
on the transistor (or regulator) and the
heat sink. Also be sure to lighten the
mounting screw properly in order to fa-

t

~f-__ wrong
(Less Effective)

t
Right

(Most Effective)

~- - '--

0 0

0 0

Figure 4. Power resislors ( 1 watt and up) should be mountfJd off the board sur­
face.

it was obYious, but in the hospital case,
analysis 01 the sevee recon:ts irdcat­
ad that DC power supplies and cam­
ode ray tUbe tlellection amplif iers were
the main printed wiring boards re­
placed. Further analysis by the manu­
facturer showed that it was primarily
the voltage regulator transistors on me
power supply, and the output amplif ier
transistors on the deflection circuits.
Electronic reliabilily experts note that
semiconductors should be operated
such that the junction temperatures in,
Side the transistors are kept at 110·C
()( less, even when rated at 125"C. AI:;.

con:ling 10 one reliability handbook. the
mean time belwgen lailu re (MTBF) of
semicollduClors is CUi in hall lor f!!Veflj

10·C Increase In junction tempera ­
tures. Thus. even small il l ipItJ.emenlS
in the tercereture situation can make
a tremendous difference in th e l lnal
""","".

On some small equipment it is ret
practical (Of possible) to use Io rcecl air
cooling. so you will have to provide
heat-sinking for the serrscoroucro rs. In
fa ct, even In most forced-air cooled
equipment the semiconductors will
need these meta l radiators. Figure 18
shows the metal T0-5 transistor pack·

(a)

FlfJure 3. a) Power transistor heat sink; b) right and wrong ways to aired air al
heat sink.

0
g

•

\ / ,III
(a)

5 0

(b)

Protecting Trans istors & ic Voltage
Regutlltors

Semiconducto rs a re especially
prone 10 heat damage, so manutactur­
ers cnen take special care to rid souc­
state circuits of heat. In both 01 the ex­
amples presented above the parts
causing the problems were the semi­
conductors. In the case 01 the hi-fi gear

on the ave!'3ge 01 once a month. 1lMs
was not only expensive, but it placed

the patients 81 risk as well .
Another eumple was seen in con­

sumer electronics servicing. A low-cost
compact stereo unit lrom Japan was
causing the Importer fils because war­
ranty returns were terrible. Shops were
awash with returned units. Adding in­

sult to injury, the repaired unllS orten
returned again beIore the orlgioaJ war­
ranty expired. An enlerprislng Iechni­
cian began ioslaUng sheet metal heat
sinks on the TO-S audio outPut transis·
lars (it was a relatively Iow-power unit),

and his worIc dido' retum. The seosce
manager noted that fad: . and issued a
service guidance letter to al warranty
stations ordering heat sinks Installed
OfIali unilS returned. Subsequent mod,
ifications from the manufacturer Includ ·
ed heat·s lnking,

There are three basic tactics which
can be used in any combination to re­
move heal: 1) rad iate more or the heal ;
2) improve na tural venmauoo: or 3)
add Of inCrease forced-air cooling. Wa·
ter cooling is not an issue for most
hams , although some commercia l
broadcast transmitters and hig\-pOwer
inWstr\al electronics devices use Circu­
lating water tor cooing. (Some broad­
casting stalions use Ihe waste heat
from the transmitter's water radiator 10
heat the transrPtter building).

~(b) Figure 2. a) 10-220 and other plasllC
powor Inmsislor package; b) ro·220

Agure 1. a) TO-5 trans/slOt paclcage; aevice mounted to sheet metal heat
b) ro·S·style lop-hat heal sink. sink.
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(a)

Experienced eleclronlcs profession­
als know that heal is the great killer of
electron ic devices . Equipment thai
passes or delivers large amounts 01 ei­
ther current or power must be kepi
oool lot proper cceetco. The melhods
gWen in Ihis monttfs column are sim­
ple, Vel are $Uffic:ienllof most applica­
lions. While reliabi lity enginee rs and
thermodynamicists w ill f linch at the
lack 01 mathematical elegance In thiS
approach, lhe methods are nonethe­
less effective for most practical ham
radio eporcatcos.

There is only one simple rule:
Where there Is excessive heat, remove
it.

But, as they say. "the devil Is in the
delails," What does ' escessive" mean?
II the equipment feels too hot to the
touch. or has a history 01unexplained
failures or repairs. then n is probably
I\Jnning 100 hot. An engineer will have
speCil'ieations to meet and calculations
10 make , but they are beyond the
scope of this column. The practical
"takes on !tie skin 01 the thumo' rule
suniCeS lor our reecs.

Consider some practical exerrcres.
I know 01 a meocat central monitoring
statiOo in a hospital that once sullered
lrom heat exnaostco. The monitoring
console contanec oscilloscopes that
were slaved to bedside moniloring sets
In the coronary care unll (CCU). The
carpenter who bujt the console was a
master craftsman in wood, bUi did not
understand electronics wOf1h a squat.
He c:onl)lelely enclosed the monitor­
a pretty nee installation, esceot that
there was no vent~ation. The service
techniCIans in the hospital had to be
summOlled in the "*idle of the~t,

JosepII J. carr K41PV
P.O. 801( 1099
Falls Chutr:h VA 22041

For Long Ham Equipment life
... GET THE HEAT OUTIlI



~RC
Fully Automatic MOSFET

HF LINEAR AMPLIFIER
• 1 KW No-TuNE POWEH AMPLIFIEH
• 48 MOSFETs SINGLE ENDED P USH-PULL (SEPP) DESIGN
• B UILT-IN A UTOMATIC A NTENNA T UNEH
• HIGH-EFFICIENCY SWITCHING POWER SUP P LY

I,

I,

The JRL·2000F is the world's fi rst
MOSFET HF linear amplifier,
designed using the same high tech-

____nology found in JRC's professional
high-power r ad io transm itters.
Featuring a heavy-duty power amp
that incorporates 48 RF power MOS·
FETs to ensure low distort ion and
clean output up to 1,000 watts (100%
duty cycle, 24 hour) SSB/CW, plus a

high-speed automat ic anten~ r-~;;....~~:::::::::
with memory capacity of 1820 cha .;
nels for instant QSY. Plus a high
efficiency switching power supply
(80V- 264V) with power factor cor-
rection to supress AC line currents.
an automatic antenna selector for
up to four antennas and a wireless
remote cont ro l unit.

[.JRCI 3tJP6'1'Radio Co., ..tid.
4.~O Park Ave, 2nd Floor New York . NY 10022

Ph one : (21 2)355·1180 Fax : (212)319·5227

TeJe!,.:~~~l~)AJ:'!>_~ -'~~!l.I9_?l..Y K



PWBs

A

con n ecto rs .......... ,...
~ ;;.;

I- ...] 14- 12mm

Airf low

f-
~

('J

Empty
~SOCk.IS

,.u ,.u, ,.u, ,.u, ~ ~

~ Mot herboa rd

Plug-In
Prlnted_.....
Circuit
Boarda

Wrong ...
Figure 6. Holes In an otherwise closed etlBSSiS were used by one computer man­
ufacturer to direct air over PWB surface.

FlgUf6 5. a) Several printed Circuit caras mounted in sockets on a motherboard;
b) right and wrong ways to direct air over th8 ptfnted CitCUit carris.

t
Right

dlitate heat traosler to the heat sink.
sneet-metat heat sinks lor TO-3

translslors and three-terminal regula ­
icrs are mounted on a printed Circuit
bOard. The bent sheet metal heat sOs
are good lor up to about 10 watts of
power. or vohage regulators up to 1.5

(b)

artl)efss. For the 3 arreere. 5 afTl)8re
and 10 ampere \IOItage r89Jlators that
also use a TQ.3 package it woulcl be
better to use a larger limed heat sink.

In many pieces 01 equipment the
metal chassis is used for heat-srtIdng.
In those eases the transistors are boII-

6d either directly to the melal chassis
or mounted via mea insulators il elec­
tocal isolation is required. In both eas­
es. Silicone heat trans fer g rease is
used between the semiconduc!of de­
vice and the chassis. This method Is
especially SllCC8SsfU wheo the chassis
is large. Of when it is partieulaffy thidl.
(le. has a ~"thermal mass").

Some printed wiring boards (PWB)

use large areas of urtetched ccccer foil
aneLlor IaI'98 metal ridges Of blocks to
provide better heat-sinking . This
method is used especially whef1l thefe
are no single devices lhat ean be indi-

vldu ally heat-sjnked (e.g. a 10 -220
transistor), but rather a large number
01 heat-prodUCing deviees such as TTl
,e.

There are many dlfferenl forms 01
large. tn'8d heat sinks used tor T0-3
(and olher) transistors. high cun ent
voltage regUlators and high-current
diodes and SCAs; FIgure 3a shoWs a
side view ()/ one 01 these hear sinks. In
this ease, the TQ.3 transistor (or other
de_iee) is mounted with screws on the
!lat central ecrtece 01 the heat SiM. In
most situations. I is 'Mse tl use a thin
smear of silicone heat traosler grease

Model 1144-10
f , a M III Modilted
aaln O",art",
WavlI Anll1nna

Model TDC1
T....... Heavy-Outy
.... 0<

$1295

Model TWM
f,Vlse! Sl,m uee
WIn(lo<w ItIoum KIt

CIRCLE II Ofrt RUD(R SERI/tC( C" RO

Write til I Filii Une Antenna CltIlog II No CollI
- DEALERS WElCOME -

Made In Tile USA...l lttlllu h Mlllersl

• lRANSEL
7ECHlUOLOGIES
ADlVISION OF W ELfCTRDNIC INDUSTRIES
123 Enl South Sireet. H'rYeY1buT\! , Ohio 45032

1 {800182H321

Model TSC1
Tfansel Suet"'" c",p
ItIountl"'i! K~

$1295

P.O. Box 1234, Olmito , TX 78575 (210) 350-5711

Model CPX counterpoise kit for Butternut models
HF9V-X, HF6V. and HF6V-X; substi tutes for ground or
elevated radials. Self-supporting tUb ing bolts onto
base of antenna. Mast not prOVided.

BUTTERNUT ELECTRONICS CO .

Model HF9V-X (shown to the lefl) for 80175. 40, 30, 20.
17. 15, 12, 1Dand 6 meters.

A NO-RADIAL VERTICAL
THAT COVERS 80 OR 75 METERS?

THERE'S ONE NOWI

No, we won' t insu lt you r intelligenc e by te llin g you t ha t it 's a
"halfwave" or that ANY vertical wi ll operate more efficiently without a
good .radiat system than wi th one; it certainly won't! If you want
expensive fa iry tales tal k to ou r competi tors! II, however, you've no
room for even the smallest radial system just install the most efficient
multiband vertical in the business, the HF9V-X, over our counterpoise
kit. You'll not only save a tidy sum but YOU'll wol1< OX that the shorter
and more lossy no-radial "halfwaves" can't touch because both the
HF6V-X and HF9V- X use longer active element lengths for higher
radiation resistance and greater efficiency on more bands than any of
the so-called halfwaves. Ask for our free brochure lor complete specs
on all Buttemut models and receive technical note DlS-1 "Dirty UttIe
Secrets from the Antenna Designer's Notebook') that shows you how
to calculate the probable efficiency of any vertical antenna using the
manutectorer's own specs so you won't have to leam the truth the
hard way!
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Fl!JUfe 7. a) Direct method ofcooling RFpower lubes; b) use ofan air system socket.

batwe9l'l the device and the heat sink.
This grease Is especially needed when
a mica Insulator is placed between the
semiconductor device and l he heat
sink. Again it is necessary 10 make
sure lhat the mou nting sc rews are
cinched down tight enough to allow
maximum heal tra nsfe r (bul not
erotJ!1llo lis10rt the device pacbge).
The big issue i'l seleclillQ a heat Sink is

the surface area.
Whan tcrceo air is used to cool a

heat sink-a good idea when the pow­
er ancllor current is high-the orienta·
tion of the heat sink. with respect to the
airflow Is sometimes importanl FIOUre
3b shows the right and wrong ways to
force air ove r me finned surfaces .
Keep In mncr, ho NeYCC. thai orientation
is nol always critical, especially when

air from the "wrong" directiOn is suffi­
dent or blows over the entire surface.
The designations "right" and "wrong"
are merely genera l considerations lor
some criticat appliCations.

Microprocessor chips are no diller­
en! lram olher semlconducIor devices:
Heat ki ll s them. To make matters
worse. speed beyond the designer's
specified speed ollen generates ee-

ceeeive hea t Inside the chip. Some
low-priced computers operate cheaper
lower-speed chips et a higher clock
rate, but at the cost of decreased relia­
bility. Even in well' designed compul­
era. reliability improvement is possible
by cooling !he miaopl0C8SSOr dlip.

Some 486 personal c:ornputers add
a second Ian on !he bacll 01 the cabl­
net, in addition to the one in the DC

MAD< "TtlE U.S.A_
.~~

.... c."-"L.OQ
"""'.-. UST

April Special of the Month

10% OFF
on all ALINCO

replacement batteries
Monthly Discounts Applicable to End·Users ONLY

Look for May's Special of the Month

NYS~.ad 8 1f2'll.
sales tall. Add $4.00 tor
postage and handling

BATTERIES
BUY DIRECT FROM US, THE MANUFACTURER!

What is a
MasterCharger 1+1 ®?
Get the Answer in DAYTON!!!

CIRCLE 191 ON READER SERVIc e CARO
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Figure 8 . use of a h8at SUlkIack/er netwotf( on a pnnted ClfC/Jlt board WIth a large
oorrtH1rof ICs (pal1iculatty inlXHtant In 1atp6 TTl. boards),

• 1 Flow

"'....

Soeket

tlox walls act as a "'ooId plate" to $ink
the heat. Forced air Is blown throogl1
chambers 0fI the outsicle 01 the coc
plate to carry heat away.

Conclusion

Heat is clear1y lt1e great destroyer
01electronic components, If a piece Of
eQuipment runs too hot the result will
be erratic operation. trequent break­
downs and all the headaches that ac­
company low reliability. Although il is
ordinarily unwise to modify equipment
without expressly wotten instructiOns
Itom the manufac turer, thete a re
sometimes exceptiOnS to this rule. AIl
obviously overheating piece d eq,Jip­

men! that can be modilied with no ad­
verse effect is a candidate lor excep­
lion 10 the rule. The Simple methods
shown in this column win permit you to
modify equipment to gain the longest
and most reliable use. iii

i
,, ,.
!\ ,

----- - .". ', " .. ".-,._- ,

.... ." c.w.

~

Air CI\lI

Figure 9. Closed box for mounting PWBs uses air channel and cold plate to carry
away heal conducted from the prinfed cltclJit board.

Bol OUter W.II

SIiI have 10 remove the heal. One sc­
lu tion is shown In Figure 8. This
method uses a ladder heat sink buin
onle the tloa rd.

In Figure 8. a heavy malal "'\adde~

is run undemealtl each IC deviCe (see
inset) anel ls ,lOi1'l8d to a large heat sink
bar on the card edge. Heat is removed
rrcm the Ie area by conduction, In
some cases, air flow can de directed
across me card edg e heat sin kS. In
this type of ccnsuucuon, we usually
want to place the most heat producing
components as close as possible 10
the edges of the PWB where the heal
SinIt bar is Iocaled.

A neat trick used In some commer·
ciaI and military equipment. altho1Jgh
less practical lor hobbyists, is to en­
close me c hamDer containi ng the
printed Circuit board and use the 000­

duction ladder method to col"'dlcl heal
to the walls 01 the ecx (FlQtJre 9). The

lielt S ink P ill.

0 ..,.......·
~ § .... "., ....
~ DIP rc

§Onlc.

~ §c:::

/

J:£i'PtL
'Hili S ink

shows a top view thai permits you to
see right and wrong airflow directiOnS.
Obviously, air oomWig in l rom Ihe SiCleS
is better eere 10 remove heat I rom
more cllhe PWes.

Figure 6 shows a method that was
used In a minicomputer a lew years
ago. There Is a large metal chassis
with a motherboard mounted on il to
hold the PWBs. There were several 12
mm holes cut in both the chassis top
and the motherboard to admit air be­
tween the boards. Although only one
hole Is shown between each board In
this side view, there were lout per row
in the actual computer. Air from the
blower flowed up through the holes
and across the electronic componentS
on \tie PWBs.

Radio I reQuency power ampliliers
and high-poWer transmrtlllB pose spe­
cial heat problems_some linear power
amplifiers , lor example . ere only 45
percent effiCient. Therefore. a 1,000
wan linear amplifier delivers 450 walts
ol usable RF power and 550 walts 01
wa ste hea l. To make mailers even
worse, the necessity of keeping har­
monics Inside the transmitter means
bUllonlng up all that heal inside of a
Shielded metal cabinet.

Most RF power ampUller tubes
used in ham radio transmillers must
be lorced-air cooled in order to realize
their lun ralings_(Some are atlsolutefy
d ependent on cool ing.) F igure 7
shows two methods lor providing the
needed cooling air. In Figure 7a we
see the siluation whe re a blower is
rfIl)IJlted so that the air flow is ditectly
over Ihe glass envelope. The Ian may
be mounted either exterior 10 the RF
COfl"4)8r1menl (as Shown) or Inside.

The other method. shown in Figure
7b, assumes the use of "air system"
tube sockets. A blower or fan supplies
air to the bollom side of lhe socket.
and the air is d irected upward s
through ho les in the socke t a nd
around the glass envelope. A -chim­
ney" a id s In keeping the alrUow
against me glass. Some ai r system
sockets neve plumbing ccenecuone
lor the air teee. while o\tlers are de­
pendent upon pressur-ization 01 the
lo we r com pa rt ment . In
either case. the reason this socket is
beller is that lhe lead seals in fhe
glass are kept cooler. The plale cap
lead seal should also be kept 0001, il
possible . Toward t his end some
builders use a finned "heat dissipating"
plate cap
to make electrlcat connection to the
anode.

Ie PrInted Circuit Boards

The COrT'flOl.enl density possible on
modem prin ted wiring boards (PWB)
makes it possible tc make very sma) ,
tigh density products such as modern
radio communications BQUIpment and
digital oomputers_ Unfortunately. as
the number cl lG devices on a card In­
creases. so does the problem 01 coot­
ing them olf . In some cases, Impinge­
ment airllow. as discussed earlier, is
renner feasible nor desirable. but we

power supply. in older to cootlhe very
higl-speed chips on the motherboard_
Other vendors olter a clip«'l Ian that
mounts above the 486~ and blows
air on it di rectly. These lans are de·
signed to rob power from one of the
oomputer"s disk drive power connec­
tors. In the JDR Microdevices (2233
samaritan Drive, san Jose CA 95124)
catalOg there is a ~relrigeration" cue-on
fan lor 486 chips. I suspect that this
device has a Pemer-enect solid-state
relrigerallon unit embedded In the Ian
block. Some vendors 01 computing
stult tell me Ihatlhey wool sell a 486
machine rated at more than 33 MHz
clock speed without ;nS\aning the clip­
on Ian to coot the main chip.

Other Components

Certain components other tha n
power transistors geoelClte heat. Rae·
bfier ocoee, briOge reclifl8f stacb and
power resistors are prime examples.
How these compooents are handled is
cfltical in determining the reliability of
electronic equjprneot,

a ecnner diodes and pow er resis­
tors Should be mounted With their bod·
lee 5 mm to 10 mm lrom the Printed
Wiring Board (PWB). Please see Fig­
ure 4. This procedure allows the heat
to dissipate into e e air Instead 01 Into
the PWB material, Many phenolic and
some FiberglaS printed wiring boards
can be badly damaged lrom the el­
tecta 01 a 10 wall power resistor
mounted flush to the surface. Some
'baigain basemenf or "grab bag" rec­
tilier diodes can meet their rated for­
ward current My when the rectifier is
a) mounled 10-15 rrm olf the board.
and b) have the axial leads cut to 20
mm or longer. Those diodes are over­
rated and should either be used only
In lower than the rated current applica­
tions or shunned enlJrely_

Besides reducing me ope rating life
or limiting the power output of circuits.
cYerheating can also decrea se pertor­
marce in other ways. Certain circuits,
OSCillators lor example, are Inherently
sensitive to heal. There was once a
popular two-way radio transceiVer that
sullered remote frequency drift be ­
cause the master osciIla lor was joeat­

ad right next to the RFIlF strip vacuum
Iubes_Although that was such a bad
design error that nothing would really
"fiX" fhe situation, a 101 of technicians
Imp rove d t he freque ncy stability
markedly by adding some thermal in­
sulating material between th e RFIIF
PWB and the alumi num osci lla lo r
shielded housing.

Large Munl-Board Equipment

FlQUre sa shows a piece of typical
large·scale multi·boa rd equipment.
such as a microcomputer, in which
plug·in printed wiring boards are in­
stalled on a socketed motherboard .
Usually, eese PWBs win be mounted
in a closed cabinet lor both Electro­
Magnetic Interference (EMI) and aes­
thetic reasons. II we apply air bread­
side to the PWBs, only the first one in
th e lineup will be neftt . Figure 5b
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• Clean and Undersrand/lblll V0ic8 SynttIesizer WlIfl 400 + words
• AIPorts M.., boItt COR /11'4 PI..i11U IIIolIWJp 011si~ /IQm$ change$

• DTMF Access /rom AU Potts
• 24()() Baua Serial Pott dows rsmot.~ ollie RLe-a
•~ Flit 0I.Pex~ 1I'ittl 200 NlInberf)UIer

Only Sf99.95p1us $&Jl
•~ 19"Slef!l Rod A/oulIat.IlII Etlc::bstn(Wy $ IOOOO ,:U s&II
• (20}1)lM'~ SkJIs ...wI HouIty. DiJiIr and WH/d)' EVlIrIfS

Voice Tme ci DayCloclc
• Complete Remote~ming using DTMF ro-es
• Multiple PBSswordPrlorlry AssJ{Tlab18 to eachrommand
• AJI Q:mmll'lds call be ffIflaITIed from f to 6 ci¢s ., Ieng/fI
• /ndepIllJdenf OTI.fFmlAe fI#ICIion c.tI be assqted fO ..ports
• lh!g H" RBI- f Remote Base COfIIIOicI~RacIo SLJPOfI

ONLY $599.95 _d.
Unk Comm unications

P.O. Box 1071
Bozeman, MT S9n1·1071

(406)587-4085
£ __ I

Link Communications RLC-II
Repeater and Linking Controller

I :;r:1

RLe-11 Features:
• (f) Ful Featuref:J~er pott • (4) An.M:lg LkJes l'rofTammabie for
• (2) l..hVl9 FIJI.~ potts TetTf)e/lI/u1e IfI(J V(ifag6 RNctltgs

•~pats~ aI cpt;Ilng • (4} ItJU lkIes b'cooa~
u$l&nd"'~erpod$ Re . Ijp

• Sfpanile /D's. Tme--<NrT~ • (S}~U1eS lorCI:IfI(r'd d 8JtfflfflBl

Hq /Jmefs. and~sr B6ep$ PifJff)/l6raIS

$69 .95

20877

13

$99.95

SWL : A'K • ••onIy~Iof CW. FITlY
fa..dot & ASCII) tor UM """ eon-.toodoia 6N
, 2$. OpeoaliolQ program in ROM.

MORSE COACH: A compleIe '11:hiuU
and IeSling program for Ieamiog the Morw
code in a cartridge.
For C64or Cl28, $49.95
VEC SPECIAL $39.95

E L E CTR ONIC SG A N O G

AIR-1: A comple1a intet1ace sysl&m for send
and reoIMt onCW, FITlY(Baudol & ASCII)and
"WOR, for use wIth Commoclora VlC-ro .
Opera ting ))fog,am in ROM.

Amateur Software
and Hardware for

the Commodore User

AIRDISK: An AIR- I lype op­
Sf.ling program for un with
YOU' Interface hard........ Both
VlC·20 and C64/128 progrAms

ononedisk. $39.95
AJR-ROM: ea.t... verWn
oI A1R01SK tar C&Ul 28 only.

S59.9 5

MORSE
COACH

O F M Ao=!Y L AND

8524 DAKOTA DRIVE, GAITHERSBURG, MD

aiC (301) 258-7373

2 meters 220 440

CIRCLE ., ON READER SERVICE ARO

The only repeaters and controllers
with REAL SPEECH!

Create messages just by ta lking. Speak any phrases or
words in any languages or dialect and your own voice
is stored instant ly in solid-state memory. Perfect for
emergency warnings, club news bulleti ns, and OX
alerts. Create unique ID and tail messages, and the
ultimate in a real speech user mailbox - only with a
Mark 4.

Division of Kendecom Inc.
23 Elm Park, Grovel_net, MAo 0 1834

Phone: #(SOB) 372-3442
FAX: #(508) 373-7304

MICRO CONTROL SPECIALTIES

No other repeaters or controllers match
Mark 4 in capability and features. That' s
why Mark 4 is the performance leader at
amateur and commerci al repeater sites
around the world. Only Mark 4 gives you
Message MastefTlII real speech • voice
readout of received signal strength,
deviation. and frequency error • 4­
channel receiver voting • clock t ime
announcements and function control . 7­
helical fi lter receiver . extensive phone
patch functions. Un like others, Mark 4
even includes power supply and a
handsome cabinet.

Call o r write fo r specifications on the
repeater, controller. and receiver winners.

CIRCLE 144 ON READER SERVICE CARD
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Photo A. Civil Air Patrol Captain Bob Miller N6ZHZ is lesting his new dual-{xlnd
mobile qllad with four elements tor 121.5 MHz and seven elements for 243.0 MHz.
He is Commander of Brackett Composite Sqlladron 64 in La Verne, California.

tary aireralt and survival beacons emit
only 00 243.0 MHz. The newest EPIASs
Iransmit on 12 1.5 lor 50 seconds. then
send a short data burst on .06.025
MHL

ASlsspySeaman

The next morning. as T-hunters r&­
hashed their~ 00 a UHF re­
peater. Boo told the story 01 his and
Cathy's evening. They had traced the

-----

"T~ ,
I

. -

When a pllot or a txlater is in trolbIe.
radio rescue eevces bring help to the
scene. Emergency Locator Transmitters
(ELTs) for aircraft activate on lrrcect to
signal the location of a crash scene.
Emergency Position-Indicating Radio
Beacons (EPIRBs), which are manually
activated by sailors in distress, share
ee ELT frequencies.

ELTs and EPIRBs transmit a distinc­
l ive lone 10 attract attenuon. Newer
ones transmit digital registration data.
too. &It clespite their names. they do
not transmit the coordinates of their l0­
cation. so they mUSI be lounct using
RDF lechniques. As members of the
Civil ~r Patrol (CAP). Bob and Cathy
are always on call to begin tracking
when a lleaoon comes on the air In the
Los Angeles metropolitan area.

C AP. an auxil iary 01 the US Air
Force, is a non,pfOfitorganization 0'avi­
ation-minded civilians from all walks of
life. The California wing 0' CAP is re­
sponsible ' or t racking all on- shore
ELTlEP1Re activations In the slate and
perlorms ai r/g round searches when

""""<><n<.
Civilian ELTs. some military aircraft

ELTs. and most EP1ABs transmit on
both 12t .5 and 243.0 MHz. Olher mii-

Radio Direction Rnding

T-Hunters to the Rescue

Last August 7 was a typical Saturday
al the top 01Skyline Drive In FUllerton.
By 7:45 p.m. a dozen cars. trucks. and
vans 'ormed a row on the roadside. Un­
usual anten nas-quads , yagls and
dopplers-were mounl ed on top or
tI'1rough the windows of each.

I joined the circle oJ hams of all ages
laughing and dlatting. as another ham
walked 10 each vehicle and wrote doWn
its odometer reading. A radio directiOn
Iindlng (RDF) contest, called a foxhunt
Of T-hunt. would begin in 10 minutes.
None er Ihe hams knew where they
would end up that evening. nor what
!hey would find.

One team had broken away from the
group . Bob Miller N6ZH Z and Cathy
uvcmKD6CYG were removing their
four-element 2 meter qUad and substi­
tuting an etqnt-erement UHF quad.
Soon they would put on the tIlue jump
suits thai !hey keep close al hand. Bob
had just been alerted by pager to the
pt8SEII1CEI of an emergency lleaoon Sig­
nal on 243 MHz.

JotI Moe' PE. KOOV
P0 8o>< 25OB
Fuller10n CA 92633

W9CR DSPII HamBase 1994
What is DS P? DS P allows the
-eceew cuco- 01 various uuers 01
great complexity by using computer
code. This allows us 10 have easy
access to a variety 0' fil ters, each
perlectl y optimized 'or wh atever
mode we are operating . The OSP II
has been designed 10 operate in 10
dillerBOI modes . Four M ers are optimiZed for reducing interlerence 10 sse phone signals
' rom CW, heterodynes and random noise enertereree. Four mare nners operate as
'"orlck-walr CW eereceee filters. The remaining two filters are designed lor reliable
recovery of RnY and HF packet radio information signals. A single fronl panel switctl
selects any oIlhese liners. Easy hookup to rigs speaker jack.

• The W9GR DSP II is /he mostpopular DSPon I!Ie matkef ­
Thousands in use 1iJOl*""'*"*tl

W9GA DSP Filler S299.95 12V DC Power Suppty $11.95

New data! N_ Program!
Great Circle Beam Heading

H.."B... 3.06 I_ packed with . 11of t ile new INtu,.._
you have been ..king for :

• Browse by Name.
• Browse by CaUslgn.
• Brow. e exported Files. Throw BWB, ,our
• Export dala In ail ihe popular clatabase formats. ....,.nlfyln9 .

Address labels; Fixed format: DeWm~ed by commas.
tabs, comma-quotes; callsign only.

• Generete mailing Jabels from C.Usign U sts.
• Cdor menus snd popup Help llereens.
• Export l ists by State, County, and Zlp Code•
• Spi lt databases to multiple Mrd d rives and floppy d isks..
• Same Low PrIce. HamBase 1994 is only $49.95.

A~ "3112'«5 f~'18AIPCtormaI(specty1

SOP-600 j·Com Transceiver Control Computer Interface
Make and receive phone calls from your mobile rig 0( handie-talkie with
your own personal eutooetcn, GonnectiOn is easy - just hook-up 10 tI'1e
mike and speaker jacks on your base station rig and plug into the phone
line! Complete conlrol is assured through touch-tone access codes that
you set and change at wil l. Long distance toll access is coni rolled by
special code that you set, preventing Iraudu lent usage. All progfllmmable
codes and sat-ups are sicreo In special non-volatile memory immune to
power failures. Repea ter owners use me SDP-600 as well for reliable and
solid repealer autocetcree. Power required is 12 Volts DC at 100 MA.
Experience the freedom of owning your own eutcpatch. on you own

Irequency, to use when
and as you wish. The
SDP-600 is maoe in the
USA and carries a one
year warranty.

SDP-600 Personal
Autopatch. lully wired

....................... .$.2.9 .95

SDPA 12 volt power
supply unil....$11.95

The ;-Com Transceiver Control Computer Interlace is lunctionally identical to Ihe
Kenwood IF-232C, Ic o m CT-17, Va esu FIF-2 32C , Ten-Tee 305 snd Heat h
computer interlaces. It will worK with all radios and rig control software which use
these Interlaces.

• No external power supply is
necessary. The joCom TC interlaces
require very little power for opera tion.
This power is obtained directly lrom
the computer COMM pori.

• All electronics are enclosed in the
shielded DB-25 connector hood.
AFt susceptibility and radiation is reduced. $54.95

• Fully assembfed and tested.
• Fully Hantwsre and Software Compatible. Works wiltl all rig controlled software­

Free shareware disk 1ncIucled!

•••
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Photo B. cathy Uvoni KD6CYG publishes the official T·hvn/ calendar and hunt
list for Southern California. She recenlly joined CAP and uses the Little L-Per to
sniff out emergency beaoon transmissions.

243 MHz signal to a home 17 miles
from Ihe hilltop, where a US Navy mao
was asleep on a couch wiltl a personal
EPIRB lying neXlIo him.

"The saJor had fotn:j !he Macon in
an emergency provisions bag he had

\
\
\,

purchased from another sailor aboard
ship," Bob anrlOUOC(l(!. "He didn' know
what it was. He had been pIayWlg With •
lnl managed to tum it on. He was tired
because 01 his Jong driWIg IJ'll from port,
so he ptA it down .-.d went kl sleep.-

Whenever possible. pncts monitor
ElT frequencies tor rapid discoYery of
activations. sece the mid 19805. h0w­
ever. most lransmiSSiOnS are detected
by sale nites in Il'Ie SARSAT/cOSPAS
program. Three Russian COSPAS birds
mouilOl 121.5 and 406 .025 MHz. Three
US SARSATS hear these Irequencies.
plus 243.0 MHz.

The Iow-orbit high-inclination tracks
of SARSAT/cOSPAS satellites put one
over any given point on earth about ev­
ery two hours. Doppler shilts of th e
downlinked beaoon signals are comput·
er-processed to determine their point of
origin. A/:;QJraq of the fixes varies !rOm
dead on to 20 miles oil. depending on
the Signal quakly and the sateDite path.

Beacon Signals roceivecl by sale'~es

are relayed by downi'*iog terminals tl
SARSATICOSPAS mission oo"trol cen­
ters. Coordinates of US -nus- are
passed to the Aescue Coordination
cemer at langley Force Base in Vir­
ginia, whidl in tum notrflO$ Itte agency
having jurisdiCtion. If it is the Civil Air
Patrol, a beal Mission Coordinator (MC)
is assigned and volunteers are alerted
by phone. radio, and pag er.

Speedy RDF Savell lives

CAP's Lt. Col. Pat Robinson
WAGOIS began tracking ElTs when
they were first maMated lor aircraft in
1972. Since thaI lime. she has (i$C()'lo

ered three unreported Gashes. As we
talked. hef dog Jody tugged continuous­
ly on hef leash. , first got a search dog

after we aa:identaly walked by a casn
at night in the Santa Ana mountainS:
she klld me. 'We smelled the smoke but
thought it was coming !rOm a campfire
below us--

There are over 4.000 dues..paying
CAP members in California. btA only a
lew are ADF experts. Pat, Bob, and
Cathy are dispatched 10 lind about 90
pe rcent of the activated ElTs and
EPIRBs in the los Angeles basin each
year, coordinating their searches on one
or more of the seven Southern ceaor­
rue CAP repeaters just outside the 2
roster ham band. They say that 98 per­
cenl of me reponed beacon transrms­
SiOnS are accidenIal, not cats lor help.

According to Pal. "We haye found
activated ern and EPIRBs in almost
any place you can in'Iagine , Including a
o.mpster in Costa Mesa. a ju$yard n
Oxnard. a UPS container on an inc0m­
ing Iraio. and even in one 01 our own
CAP planes. One night I was n vo/Yed in
turning off an ElT on an l ·1011 et oo­
tario airport It was being delivered to an
Arab od baron the next day. with $17M
worth of modttlcatlcns. The bathroom
had gold fixtures:

"Occestoneny I go as lo ng as a
month without a call. but sometimes I
ge l three in a day." Bob says. "They
bunch up in bad wea\hef. II seems like I
have found half my El Ts in the rain. Of­
ten waler leaks into a plane and causes
a shor1 across Itte power swildl. These
are the hardest 10 f ind because they
have margi nal signal. often with no

IC-W2A
2 Ml440MHz

Handheld

IC-737
HF Transceiver

1e-728
HF Transceiver

Save
Save
Save
Save

, 1<2340
.........._2 Metet.uo Mobile

1<2700
2 Meler 4MI Uobe
........l&"rIOle m ~

1C736 HF 8 Meler
" IC 820 s-.te Bay Station
2GXAT 2 Mel« HT
T21 A ... .. .. .•......2 Mel"" HT
Delta 100

•.....2 Meter 440 1 2 Mobile
" 281 H ,2Me1... M_
T21A " ••• :2 Mew HT
Della 100

.... ..2 MeIer 4401.2 Mobil/!
" 2Bl H 2 Meier Mobil/!

teem And The Ham Station
Celebrate New Products At

Great Prices And Special Prices
On Old Favorites.

USED EQUIPMENT BBS 812-424--3614

·""'__tIIll_ .. 1 0 ' ~br .._~eo"" I n.._.fItt.__fltt"'._""_ "_ .", _ ,,, ol_FOC__* _

IC-2330A 2M1220MHz Mobile
IC·61A 2M1440/1.2 GHz HT
Ic;..V21AT 2M1220MHz HT
1c;..X2A 44OMHz/1.2GHz HT

1e-2GXAT
2 Meter HT

IC·2 iA
2 Meter HT

IC·735
HF Transceiver

S"VE ... _,_.
"' . - e, r
~~" ­I !: ~"" = _ ( ' ;~ ';" c "-./ ,;.l _ _
6 ~· ,

FOR SERVICE INFORMATION CALL
(812) 422'()252

MONDAY-FRIDAY

P.O. Box 6522
220 N. Fulton Avenue

Evansville, IN 4n1~522

Store Hours
MON-FRI: BAM - 5PM

SAT: gAM - 3PM
CENTRAL TIME

SEND $1.00 FOR
NEW AND USED

EQUIPMENT SHEETS

WARRANTY SERVICE CENTER FOR:
ICOM, KENWOOD, YAESU

TERMS:
PriI:" Do Nollnclude Sblp,ln,.
PrItt and Anilliblit, Su'jecf 10

Cb'nve W"1l1loul Mollet
Most 01\1'" $IIipped TJI, SImi Day

COO's Welcome

t
HAMSTATION

ORDERS & PRICE CHECKS LOCAL INFORIJI ATION

800-729-4373 812-422-0231
NA TIONWIOE & CANADA FAX 812 422 42S3

CIRCLE 131 ON REAOER SERVICE CARO

73 Amateur Radio Today.April ,1994 71



Photo C. With over 20 years of experience, search and rescue volunfeer Pal
RobiflS{)ll WA60I$ is quick to embrace new technologies such 8S salellite navlga·
tion unifs. CAP makes extensive use of lhese devices 10 pinpoint crash loca tiOnS.

modulation. They may be Intermlttenl,*' epp uning aller the rain slOPS."
Since many false ELT aclivations cc­

cur In hangars. CAP has convinced
some airpo rts 10 buy their own ROF
sets, so that when ELls are reported,
airport personnel can secure them
quickly. Harbomlasters have nol done

this. howeVer. '\18 done more huoting
01 EP IRB s lalely Ihan ELTs ," says
N6ZHZ. "I've found them In vessels of
every size, even In a jet sid!

"One clay. alter the Coast Gual'll had
been searching unsuccessfully for an
EPIRB, CAP was called for assistance. I
went to the harbor where there was a
halo drcing. trying unsucc:esshJly to OF
the unit. Mer a lew minutes. I found it 11
was on one of the Coast Guard's own
cuIIer!l1"

WA60tS~ aI bad<:irlll a signal to a
vessel at the Wdminglon boatyard. "It
had barnacles all OV9r everything. 10­
cbing the glass. and iI smele cI to high
heaven. The EPIRB was inSide the cab­
n.The boat had sunk. staying UI"ltIer 60
lee! of water lor four months withoul the
tIevice activating. Mer they pulled it up
and the water d/alned out, the EPIRB
tipped over ancl turned on. We switched
It off anti left a nole on It. The next day
we were called out anti ended up find­
Ing the same beacon. moving this time.
Someone had fouocj iI and was taking it
home In a truck."

My Signal on 121.5 or 243 MHz can
inlerlere wilh the sensitive satellite
tracking system. FCC regula lions cal

lor shielding 01 compulers and other de­
vices (hal can emit RF on lhase tre­
quenees. Your local cable company
cannot use channels containing
ELTIEPIRB frequencies unless it can
c1emonslrate adequate syslem shield·

"'.CAP RDFers lreQuenlly have to track
down such sources of CRM. ,t ooesn'
take a lot of RF to key some of me
satellites," Bob says. "We turned 011 an
interfering word processor one evening.
I got a call the following morning Irom
the MC saying that it was back on. 1
went back 10 find ovl thai ~ was 8till 011.
The Signal was coming from an ldenllcal
rnocleI in the crtce neKl: door. I looked at
the serial runbers on Ihe two and they
were conseo.rtIVe."

Don't Mess With These T-Hum.rs

Persons who accidentally ecuvate
ElTIEPIRBs or create inter1erence on
Iheir frequencies must Immediately
cease their emiSsions when notified or
lace prosecution. "Most people are cc­
operative," says Pat "although one man
threatened to shoot us."

CAP's beacon seerchees can ge l
prompt backup from the authcnttes
when necessary. N6ZHZ had 10 over­
come resistance from the employees
and nighl manager of a telephone com­
pany repair center, "He refused to !urn
ltIe offending piece 01 tesl equipment
off," says Bob. , had the Mission Coor­
clinalof call him. and he rude/y !old the
Me 10 '00 point sand.- So the Me had

an Air Force Colonel call to politely ex­
plain the SituatiOn. Again , he cIicln' rec­
ognize anybody as havlng;"risOCtion to
ten him to tum olf his teSI equipmenl
and he used lou'4ener words to say so.

"So ee Air Force had the FCC and a
US Federal Marshall go oul the f0llow­
ing morning wilh a search warrant. They
arrested the facil ily manager as he
came in. arresled the night manager

_

Joe Brancato

THE HAM CONTACT
. .. P.O. Box 3624, Dept. 73

Long Beach, CA 90803.

To order, send check or money order for $49.95 +
$8 .50 for shipping, along with your shipping address
and te lep hone number 10 :

co. __~ Add D 1'." s.o.o T...~ F1_ CO _ S- U S Mone,
~"511_10~

Wyou ...... """~ inI"""", pIo... _. SASE \(I'ho _ ...-..•. FOI COO
-. call (310) 433-SlIOlO_ _ of co. O rdel"S Olll ~ ea' (SOO)933-HAM4..-.l
-...........go

THE POWER STATION
The POWER STATION is a 12V x 6.5 AmpHr qel-cell
battery complete with voltmeter, wall charger and a
cord for charging via automobiles. It will power most

HTs at 5 Watts for 2-4 weeks (depending upon how long-winded you
are). Also VHF. UHF, QRP, or HF mobiles such as the KENWOOD TS-50
(at SOW). There are no hidden costs, all you need is your mobile, HT
power cord Dr cigarette lighter adapter.

The POWER STATION provides 12V from a cigarette plug and has two
recessed terminals for hardwiring. A mini-phone jack with regulated 3V,
6V, or 9V output can be used separately for CD players, Walkmans, etc.
THE POWER STATION can be charged in an automobile in only 3 hours.
or in the home in 8 hours. The charger will automatically shut off when the
battery is completely charged, so you can charge it even when it has only
been slightly discharged, (unlike Ni-Cads that have memory). Our charg­
ing circuit uses voltage sensing circuitry, other brands are timed chargers
which always charge the battery a full cycle, this damages their battery
and shortens its' life if it only needs a partial charge. The POWER STATION
has a voltmeter that shows the exact state of charge of the battery, not
worthless idiot lights that tell you " YOUR BATTERY IS NOW DEAD." The
voltmeter can even be used to measure voltages of other sources.

serving The LORD
Since 1987
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whO had given them a hard time . and
seized the offending equipment. It want
to court. and based on my written state­
ments and deposition, the night manag­
er ended up with a 2-1/2-year prison
sentence, which was commuted to pr0­

bation. They ftned the phone company
$1 0,000, and the taci lity manager was
lined, too.-

N6ZHZ credits ham radio with hel~

i'lg him develop hi$ ROF expertise. He
began l-hunling Ihree years ago, "I
couIdn'l find~ 10 lrain me in the
CAP: he says. "Then I gal into amaleuf
radio and met the Southern Calilomia j -,

tullers. n didn'l take long bebe I was
"""'"'."

B!.t beacon~ is quite Offerenl
from 10x:tUl1ing . "On a mobile mileage
lull. you gel a comJorling level 01 signal
althe startrIg p(WIt," says Bob, "There's
not a real sense 01 ul gooGy to go gel it
Whereas With the Ell, you oMen start
out without heamg the Signal and woo­
clering when you1I be ab6e to."

When his beeper sou~s off , Bob
knoWs rees may be al slake. -r1'lere's
more 01 an adrena line rush hunl ing
Ells: he says. "But Ihe same skins
apply. The hardest thing lor me 10 do
is bounce back a~ lorth. In ham T­
hunting , teems don' share inlOfmatlon.
The rule is-no dues! In CAP, the co­
teet 01 the game is 10 share signal
strength and beamg inlo. and by 10 gel
somebody 10 f ind Ihe Iransmlller as
rapidly as possible. It takes a change 01
mindsel-

Searchin g on foot for a sign al a t
close range is sometimes called 'sniff­
ing- by ham toxhunters. Bob says his
sniffing skills get a real workout in CAP
searctes. One night he tracked a 121.5
MHz signal 10 a storage room in an air­
~ne's repair faCility at los Angeles Inter­
national Airport. Inside were 800 ELTs!
Which one was transmilling? Bob's
snilTing equipmenlled him to a comer of
the room. where a box of beacons had
cw::cidentaDy been placed on the power
SWitCh of one ELT, tt.mng it on,

L-Pen Versus Quads

The little L-Per by L-TJOniCS 01' san­
ta Barbara, Calilomia, has become the
de facto standard ROF set !of beacon
tracking. It has two vertical dipoles on a
wooden trame, pkIs a sensitive receivei'.
I n the OF mode , the dipoles are
SWitChed rapidly between two cardioid
panems, giving a sharp Ien-flght erec­
tional hdicatiOO on lhe panel meter.

Operation 01 the l -Per appears the
same as Tme-OitIerence-Of-Arrival sets
described In previous "Homing In" In­
stallments, but its deSign principle and
circuitry is quite di fferent. Whereas
TOOA units work only with FM re­
ceivers. the L-Per uses AM detection lor
optimum per10nnance in the AM aircraft
bands. Many hams use L-Pers lor Iox­
hunt sniffing. but the receiver 's lour
crystak:onltolled channeis limit its ver­
satility on ham bands.

like many other CAP ROFers. Pat
uses a pair 01 mobile whips with her

LPer when driving. Her dash-mounted
Indicator tells whether the signal is left
or righl and locludes a signal-strength
meter. "t can't turn Ihe anlenna: she
says, "so I turn the vehide. In the diy, if
it's off to the right, I tum right, go 10 the
next street and see where it goes lrom
there. L-Tronics recommends a second
set 01 antennas to Indicate lore and all,
bull like It this way. I can make a big dr­
de and point right to the target. I can al­
most piCk out the exacI plane Irom
across an air 1ieIcI:

Bob wants CAP to acld high-gain an­
l ennas like quads and yagis to the
equipment pool. "My quad has a lot
more gain," he says. "An(! you can acIll
it to the t -per receiver lor very high
sensitivity and inaeased range. I can
rotate the quad and nol have 10 turn
the car 10 get a precise heading. I can
twist the boom 10 horizontal polariza­
tion 10 reeoce re-radiated Signals !rOm
airport antennas and structures. My
biggest problem Is convincing people
10 cIriIl holes in Ih8 roofs of their cars.

"Wlhlh8 q.J8cI. I am able 10 pick up
a 243 MHz ELl two 10 liv1t miles miles
before the L·Per's antenna will hear it
When there are two or three Ells chirp­
Ing simUltaneously in ha ngers at an
airport, I can use a hlgh-gain quad to
Irack one al a time, listening to the
dirrerences In tone sweep rate of each
one."

Help Wanted: T-Hunters Please Apply

The Palrol reecs more RDFers and

searcreescue volunteers. especially In
Florida and Calitomla, where Ihe most
ELTs and EPIRBs are registered. "Here
in California, we do the most search IIy­
ing 01' any state," boasts Pat. "We go out
in all kinds of wealher:

"We cover a wide variety of rugged
terrain, from coastline to mountains 10
flat desert: Bob adds. -sc we have
strlct membership qualification require­
ments and a thorough lraining program,
pkIs regwr exercises. We can' go out
10 look lor a pilot and then have 10 n.m
around and rescue QUI'own..

Men and women over 18 yea rs 01
age can become luN CAP members .
Boys and gins aver 13 who have c0m­

pleted sixth grade are eIigbIe 10 be CAP
cadets. CAP prtMdes vaNe'! 5. aircraft.
and ROF gear lor searches and training.
But the most active searchers eventuaJ.
Iy buy their own, 10 ensUl'e ref Mity and
inStant availablily.

A ~ of the hat to these eeee hams,
plus al others who are using ham raDio
techniques 10 help save Nves. II you
wanllo Ieam foxllJnting Ied1niques and
participate in an important publiC ser­
vice, CAP can use you. If you wW'l1ots 01
T-hunts and are willing to respond to
phone calls In the wee hours, CAP
needs you. Inquire at you" nearest air­
port 10 fincl out aboul local CAP AOF
activity. If tnat doesn't work , contact
CAP Nalional HeadQUarters at Maxwel
Air Force Base. Alabama 36112. The
phone nuntler for CAP Personnel Gen­
ter is (205) 593-5463. III

TOWNSEND ELECTRONICS, INC
P.O. Box 415, Pierceton, IN 46562 219-594-3661

TRANSCEIVER KITS & RADIO MOUNTS

Heavy Duty HT Mounts will
mount any Hand Held in
almost any vehicle 529.95
Mobile radio mounts for

80 or 40 meter, 5 Wall, HOWES
CW transceiver Only SI 64.95
160 Meter DSB Phone XCVR, 3
to 10 Walls PEP $ 134.95
80 meter SSB transceiver, 10 to
35 Walls PEP S239.95
80/40120 TRI-BAND SSB

•
XC:VR. 12 to 40 Watts..$399.95
Digital readout kit for any
superhet or DC receiver or
transceiver 5 I 16.95
This is just a sample listing of
the gear we have for you to
BUILD for your shack. heavier mobi le rigs ....539.95

Mounts for multiple rigs
Send $1.00 to address above starting at $49.95

for our newest catalo !

Complete transceiver for all
HF Amateur Bands. Digital
readout kits for all receivers
and transceivers, Professional
looking gear for your shack
that you can usc. We carry
kits from C. M. Howes,
Walford Electronics AND we
carry the entire TEJAS RF
TECHNOLOGY line.
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CBtOfe Perry WB2MGP
Media Mentors. Inc.
P.O. Box ' 3 1648
Staten Island NY 10313-0006

Remembering the Forgotten
Art of Memory

In a recent graduale course I was
taking, the professor asked how many
0' us thoo\t1llhat memDl)' could be im­
proved by exercising It- tha t is, to
memorize dates, poetry, and so on.
Then he asked ho w many 01 us
though! that, hke certain genellc traits
such as eye color, you can't do any­
ttJing about ifll'IrO'iing )'OUt memory.

The answer, according to the latest
psychological research, Is neither.
Memory Isn 't a muscle, so exercise
doesn't make it stronger, Yet, according
10 my prcressor and others who re­
search the vagaries of human memory,
there are things you can do to improve
your memory.

As a tea c he r of ham radio, I 01
course have many situations Where I
have to tell the kids to si~1y memorize
something. In my opinion, memory
strategy is a very importan t skil l to
teach. Good memory skll1s can en­
hance the learning 01 "higher order"
skilIlI such as OOfTll'llhension and criti­
cal tl'linking. Memory sll;ills can help
c hildren master me basics so they
have the tools to build on tor highef­
level concepts. I am always amazed at
how many children are lacking In lhe
simples1 of organized melhoOs of how
to retain and then retrieve wanted cera.
Because so little emphasis is placed on
this skill by most teachers, the kids re­
alty seem to enjoy the lessons I do on
memory techniQues. Now ill can only
remeni>er what they are so I can share
them with you.

My 01 \he toIlowing seven steps can
be adapted Ot I1'I(Xjfied to rll the appr0­

prIa te age and abil ity group you're
~ with. In my experience, adult$
as wei en;oy getting a refresher course
in memorization tect l liqueS.

1. Chuflking. Th is means grouping
several items into one piece that 's as
easy to rernermar as a singI8 Item. We
recall an acronym like UNICEF as a
single name , not as six eners. Many
s1udenls already know about using the
word "HOMES" to prompt the recall 01
the Great Lakes: Huron, Ontario, MiChi­
gan, Erie and Superior.

Psychologist Laird Cermak, author
of Improving Your Memory. urges us to
make up our own ctIunks. His exaJ1l)le:
FOt a picrMc, you need milk, eeee. beer,
sala mi, bOlogna, harrt>urger, napkinS,
paper cups and paper plates. Thars a
lot to remember, but you can make it
easy. There are three drinks, three
meals, and three paper goods. Use the
first letler 01 each category-<l,m.p---*o
make a word: da~ (bad lor pienics).
Remember that, and you'll recall the
categories, and then the items In each.

2. External memory. Th is relers to
all physical devices thai help you re­
membe r: lists, memos, diaries, and
alarm clocks . When all else tens,
there's always a deliberately misplaced
object like a string around your linger
10 jog your memory.

3. AssocIaIlons. Visual images are
one elledive Iorm 01 assoeialion. To re­
member names, think of a vi$u81 ~nk

between a person's name and some
lacial fealure , or think 01 a word you
can make a visual association wittllhat
is a sound-a~ke lOt the person's name .
You just met Jim Purdy who has a fa­

cio yo4/d like to buy. Think: l'lleel pur­
ty bad if I can' get the radio from Jim,

4, Reliving the moment. s toeree
have shown thaI sensory impressions
are eeeceretec in me mory to what
we're learning, and late r help remind
us of what we've learned. II you're try­
ing to recall a name or a teet, picture
the place in which you learned it, the
people around you at the time, or hoW
you were leeling. 11 you'"re trying 10 re­
member wnere you losl something ,
merllally retrace your steps. Many stu­
dents remerrber the names of ham ra-

clio guests I Invite to class ~ recalhng
whal pari they personally played in the
person's demonSlration, stcoents al­
ways have a better chance 01 remem­
bering an experience they've actually
participated In.

5, Mnemonic pegboards. We've all
seen performers who remember scores
01 names called out by people in the
audience. They don't have unusual
memories: they've previOusly memo­
rized a sel of words Ot images to whietI
they mentally attach me names. Irs
easy. First, memoriZe these 10 "peg­
words.." "They rhyme wittl the I'IUITtlers
one to 10: one-bun; two-shoe: three­
tree ; lour-door; l ive-hive; six-slicks:
seven-heaven: eighl-gate: nine-l il"l8:
ten-Oen. Now make up a ~st of 10 other
words and number them. link each
one to 'he pegword with the same
nurrtler by means of an image. II your
first word is ticense, picture eat ing a
bun while you sludy lrom your license
book. It your second word Is radiO, pic­
ture your shoe on top 01 your radiO.

6. Medialiort ThiS means attaching
the items 01 ill list to some eessv-re­
r'I'lelTbered "mediating" device. such as
the jingle ITlOSt of us use 10 recall the
lengthS of the months: " 30 days hath
Sept~ , , , • Makhg up your own
mediators can be !un, especially when

you do it with the kids in B classroom.
Belore leaving lor Christmas vacation
we made up a .51 of items to take care
of In our classroom, We listed on me
board: give out plants to children, lock
up fhe ramo and ofher ham gear Irom
ou r shack, make sure the ham radio
telephone answer ing machIne was
turned on , lower the thermostat in the
room, secure the wil"ldows, bag an the
gafbage from our class party, lock the
door with the loxlock where the ratio is
kept. From the first tener of each item
comes the sit)' SlHlterQt: "Peler Rabbit
takes Turns with gwrrret dinners,"

7. WeaWlg It into the web. ..... of the
above melhoOs are useflA lor recal~ng

simple lists and names. But with more
complicated InlormaUon , you can't
merely memoriZe; you have to connect
it to the many related items you already
know. According to psychologists, that
is the best way to rerseve it later.

Now you've got seven ways to teach
kids how 10 increase their memory pow.
er. II only you could rerrerrcer them aU!

Don't l orget to be on the lookout
lor articulate )'OUtlOSlers wtIo would .ke
to be guesl speakers at the Dayton
Youth Forum, Please have them con ­
tact me at (718) 983-1416, or write to
P,O , BOJl 131646, Staten Islancl NY
10313-0006, iii

CIRCLE 113 ON REAOER SERViCE CARD

TheWorld ofH~m RadiO,(~>,}
andCALLSIGN Database~
The World of Ham Radio Cl).ROM which i, dedicated
to amateur radio IlOlfwan:, now include, the FCC ham
call sign database. SC ;W. over 750,000 US ham cal], in
jIm;.ecoods with CALLSIGN. You will IIave the latest
~1CaSeI in ham radio softw~ from all over the World
01 y...... rmifttip&, using CDVlEW to ~ide you while
viewinl over 7,000 ffiM files, over 1,000 radio mods,
and~ of SVol. f=juencies. USA shipping $3,
Forcipl air 55, ArMoft PO Box 666 New Cumbecbod
PA 17tl1l)..(l666 USA. Facsimile orden: 7l7_93lU>767

AmSoft717·938-8249 hl~
'(A~ 'IV

r. 1~"r5 CD.ROM

Advanced (apture Board
Removes Dopp/ef bernlmll
SeK tnl modes Yerify operolion
f{( Part ISCloss Blerlilied
Contains bolh AN. ond FM. decoder'i
Ultra 11ISI 11fS AIDaJIIVerter
AutOll'lOlK Gain I.od (J,Gl)
Maii, taills frlllM $}'Il(
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We are happy 10 provide Ham Hej) fiStings free on a space available basis. To
makft our job easier' and to ensure filar yOCJr liSting is COITect, please I)pe or ptint
your r9qVest clearly. cJoobIs spaced, on a fuR (8 1/2" II If' sheet of paper. You
may also upload a fiSJing as E-mail to Sysop 10 the 73 BSS /Special Evsnts Mes­
sage Area .". (2400 baud, 8 dala bits, no parity, 1 stop bit. (603) 924-9343).
Please indb/e if il is for publiCa/iOn. US6 upper- and IowfIr-ease letters where ap­
propriate. Also, print numbers carefulJy-a I, for example, can be misread as 1118
letters 1 or I, or even the number 7. Specifically m8fltion that your message Is for
fhe Ham Help Column. Please remember (0 acknowledge responses /0 your re­
quests. Thank you tor your cooperation.

HAM HELP

I am trying to help a local neighbor­
hood crime watch group thaI is in need
of CB radios/scanners 'Of their crime
patrols. AA'I1ype accepted: 23 cnan­
roel, xlal, minor repairable. etc. P lease
help foghl ee cere thai is taking over
our neighbomoods. by donating those
radios you no longer use. THANKS!
Rob B6/lViIJe N I NTE, P.O. Box 892,
~o AM OI532-<J892.

I have an IC IR ASTRa 200A HF
Transceiver. I Need the Instruction or
Service Man ual. I wi ll COYer lhe copy
tee. or will copy it aflC! return the manu­
als. I heard thai the radio mighl have
been bought by Swan and continued
'or a lime. John Przyctlocki, 115 Mon­
tague St., Brooklyn, NY 11201-3457.

I need inloonation on how 10 set up
a VAESU FT-726 to tune the receiver
or lransmitter above and below 2 me­
lers. 6 meters and HF ccev. ranges.
Does anyone have any nOOfca!ions?

Number 20 on your Feedback e.rd

N8ZAW, PJ, P.O. Box 32, Xenia OH
45385.

I would like 10 purchase TTl con­
~ lor the emetging ham popula­
tion 01 Slovakia. Please contact me
wi th the priCe , or with the na mes 01
Coi .I.iOdOie dubs. (The C-64 is p0pu­

lar i1 SioYakia.) Paul Taylor OM9AAK,
I Penfield Aw ., CrtIIvn-On-Hudso NY
10520.

WANTED; seeeete anci'or manu­
all()( a SILTRONIC S 1011 0 . Vintage
approx. 1976. 11 meter RCV, 26.5 to
29.0 MHz SSB XCV. I'll pay lor copies
and poslage . Thanks. Ron Gardin
KB8KOV, 329 7 Wesl 94th St., Cle ve ­
land OH ""'02-4855. Tel: (2 16) 961­
1879.

WANTED; Ope rating Manual for
KENWOOD TA2400 2 meter transceiv­
er. Wil pay copy costs. E. Danit*~
K9SXU, 9 Uoyd e; Cal)' IL 60013.

High Performance
PacTOR I AMTOR

Use an ordinary RTTY terminal uni t such as
C P· ', C P·100, TU·170, ST·6, ST·SOOO,
ST·6000, etc. w ith G4BMK's BMK·MULTV
software running in your IBM-PC or compatible.
A TNC is not needed! (but we do have an
adapter for PK232). Version 3 now available.

Detailed literature upon request. Prices:
Base communications package with AMTOR,
RnY, CW and QSO/callsign logging database
$95. Base + Pactor $145. Extended audio
package adds Audio Spectrum Analyzer, HF
WEFAX and SSTV reception. Base + Extended
$140. Base + Pactar + Extended $175, Pactor
alone $50. PK232 Adapter $4g, Shipping $3.
VISA/MasterCard accepted.

Amateur cal/sign required with order.
Please state 3'12 or 51/.. inch disk preference.

Schned ler Systems AC41W
P.O. Box 5964
Asheville, NC 28813 (704) 274-4646

REFEREHCE L£YU q.<SlS
~_inllF~.

c.-;JI0"S ... 1&0 II'lCI

-~-
ZERO SPAH ....., pIriCIoS
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•

~EAT ,. used 1O CENTER
posiIiOIl the llsjlla , fREQUENCY
00 the llCIeen SCALEselecIs aI1~ ( dogll l CDO<5pjay

M<I$IIMI'; 01 e<It>er 10 0&00
or 2 d8-1lIV

AUDIO OUT ~I¥&S low
~1tlI N-phont or
~. 1"IIBrnIl .....
prowo)e(l'" OI*NIlleroo;l

SWEEP RATE COI1Uo/s the
speed 01 thl liW98P across
1l>tCRT

PlmIlII. Ilraet'" qIfd
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~...,..llCl!'QII: pa'>eI
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00 'ear pantl lOl 12vol!--
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2 1 MHz In One eep!
AVCOM'sNewPSA-65APortableSpecttumAnalyier

The newest in the line of rugged
spectrum analyzers from AVCOM
offers amazing performance for only
$2,855,

AVCOM'S new PSA-65A is the
first low cost general purpose port­
able spectrum analyzer that's
loaded with features. It's smaa
accurate, battery operated, has a
wide frequency coverage - a must
lor every technician's bench. Great lI\lflr9"l K:'""1i;f

for field use too. _1I'lCI__

The PSA-65A covers trequen­
ces thru 1000 MHz in one sweep
with a sensitiv ity greate r than -90
dBm at narrow spans. The PSA ­
GSA is ideally suited for z-way ra­
dio , cellular, cable, LAN , surveil­
lance , educational , production and
R&D work. Options include fre­
quency extenders to enable the
PSA-65A to be used at SATCOM
and highe r trequencres . audio
demod for monitoring, log periodic
antennas, carrying case (AVSAC),
and more.

For more information, write, FAX
or phone.

M
BRINGING HIGH
TECHNOLOGY
DOWN TO EARTH

SOD SOUTHLAKE BOULEVARD
RICHMOND, VIRGINIA 23236
804·794·2500 FAX: 804-794-8284
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Photo B. Controller inside the bottom of the Howes transceiver.

Photo A The TIR COflltOller is buill 0tI a smalf piece
01 perf boarr:l. The relay is mounted so its contacts
are IOwarc1 th8~ 01 the boarc1.

Anal Notes

" you have more than $1 0 in this
project, you've spent too ml.lCh n'I()(I(ly.
The project has junk boK priority! You
can substitule parts without much con­
cern. You don't have to use a 7805 ei­
ther. A 78LCXl5 1s fine, any 5 volt regu­
lator would work as well. Why, a zener
diode and resistor may work, too.

The SOk delay control is way too
low in value lor proper use. capacitor
C4 had to be a rather large value to al­
low enough delay. Why use the 50k
polio begin with? It was a leftover
Irt>m the Howes transceiver kit. A 470k
pol and 22 JlF cap lor C4 would be a
good starting poinl if you want 10 ex­
parirnel'lt.

Although thiS project began as a flK
to the manual TI R switching in the
Howes transceiver, there is no reason
why you can't use the basic module in
your own ORP transceiver. It sure is
simple, cheap and packs a lot of fea­
tures for the money. 111

Howes transceiver. The a SK module
had 10 be mounted on the bottom of
the chassis. The 50k pot came with
the kit and is placed In the lront panel
hole meant for the TIR switch.

ConstructIon

Although when /irsl looking at the
schematic the aS K modu le seems
ccrrcrceteo. In fact II's really two ICs
and some transistors. You could use
lewer components, but I think you'll
gel sloppier operation, too.

This module Is built on a ceee 01
ccccer-cec perf board available lrom
RacfIO Shack. The circuit is si~e , so
no PC board is available. If you're so
Inclined , lay one out it you wiSh. The
relay is mounted on its side using a
piece of cIouble-sided tape. Diode 04
is mounted across the coil pins and
not on the perl board. I used IC sock·
ets lor the LM324 and the 555 timer
chip.

I placed lhe LEO inside an LED
lens before I glued the combination 10
the back of the meter's face with a
drop of super glue. The lens does tittle
to make the LED brighter,
bul its flat race makes the
glue hold better.

irs bast to build this Cir­
cu il and test as you go .
Testing as you go when
building on perl board can
make troubleshooting eas­
ier. The rerereoce IIOItage
source would be the first
to go on the perf board,
rcucwee by the delay,
sroetcne and finally th e
keying components.

After assembly, lest the
module out before you in­
stall it in your transceiver, I
left the connections be­
tween the antenna, receiv­
er and transmitter up 10
you. II's simple to do. Us­
ing miniature coax, solder
directly 10 the pins on the
relay. I pre-assembled the
coax before I mounted the
aSK module inside Ihe

output of U1A. With 04 on , 01 is
turned 011. When 0 4 goes oil, 0 1
tums on and keys the rig via the ceo­
Iacts of the reed relay. TransiStor"S 04
and 0 1 follow the keying at the R1 , R2
junction. The reed relay provides a di­
rect--to-ground keying for me Howes
transmitter.

Number 21 on yow Feedbllc:k e8.d

Low Power Operation

all, you don't have to drill any more
holes in the l ront of the rig.

How It Works

A stable +5 volt reference Voltage
is supplied by U3, a 7805 regulator. A
sman load Is placed on the 7805 by
R1 5. This helps keep the regulator
stable, One secllon 01 an LM324 Is
used 10 buffer the output of the regula­
tor. In a circuit like this, the use 01 a
buller lor the reference is oYerkiU, bu1
since the amplifier was av ailable, I
tooll. advantage of it. The +5 vcIt reier­
ence is used by the delay circu• . ca­
pacitors C6lhroUgh C8 are required 10
ensure stability. The entire OSK m0d­
ule is protected Irom reverse polarity
by 0 1, 8 1N4002 diocle .

The OSK module is keyed by
grounding the junction 01 A1 and R2.
Normally, Ihis juncuon is 3 volts. Re­
sistor A3 end ct help to remove any
noise on the key line. Amplill er U1A
buffers this key line before sending It
out. The output of U1A Is normall y
high. Keying the OSK module pulls the
junction 01R1 and R2 10 ground. The
It!sult is a low at U1A's output.

Wilh U1A outpul sitting high (un­
keyed), it goes to t1Yee different sub­
circuits: sidetone gen erator, delay
driver, and transmilter keying . The
eroetcne generator is a 555 limer
(whal else?) and is kept oil by 02.
This keeps the umers reset pin held to
ground , Whe n the a SK module Is
keyed, 0 2 tu rns 011, allowing the
nrners reset pin to go high. The resull·
Ing outpul of the 555 is filte red by R1 5,
A1 6 end C9 . This filler c. llps off the
edges of the SQuare wave to make it
easier to listen to . DC blocking is
provided by C10. The output level is
set by lrimmer R17. The resulting 800
Hz lOne is fed 10 the receiver board
via the center terminal of the volume
control.

The de lay encun taxes the high
from U1A and compares it to the refer­
eoce wnage. When the OSK
module Is unkeyed, U1C out­
puis a high, charging up C4
via 02. This output is com­
pared against the refere nce
voltage by Ul0, As long as
the input is higher than the
reference 0 3 remains 011.

Keying the OSK modu le
changes things. U t C turns
oil , and C4 begins 10 dis­
cha rge via RS and R9, the
delay eeetrer. When th e
charge on C4 is lower than
the relerence on U10 pin 13,
il outputs a high lurning on
03, a power MOSFET. The
relay then closes and the an­
tennas switch. Diode 04 pro­
tects 03 from the EMF
caused by the relay cone col·
lapse.

Transistor Q4 inverts the

Mike Bryce WBBVGE
2225 Mayflower NW
Massillon OH 44646

While doing a review on the Howes
transceiver kits. I found they lacked
even the simplest T/R switching-it's
done manually with a t rent-caner­
mounted switch . The lack 01 a
sidelone also proved llUslra~ng to me.
The kit did have a module l or RF
sensed sidelone generation, but that
required a second speaker: one
speaker (or headphone) lor the receiV·
er and an other lor the srcetcne. I
toyed with the idea of using a pair 01
slereo headphones-one side lor
siOeIOne. !he other lor receive audio. I
trashed this idea based solely on my
experience with stereo headphones
and amateur receivers.

Stereo headphones have an audio
response much too wide lor pleasant
listening. A 10 kHz beat note can real­
ly be appreciated euer hea ring II
through a quality stereo headset. Re­
ducing the audio bandwidth Is espe­
cially important with a direct ecever­
SiOn receiver.

SO. 10 fIX both problems. I built up
the circuil shown in Figure 1. It's a
combination aSK module wtth
sidelone generalor. 11 also has a reed
relay tor keying the eminer lead of the
driver tranststor used in the Howes
transmiller. Today's electronic keyers
normally use a transistor pulling the
key line to ground. This method wor1tS
very well . , , most 01 the time, But, the
emitter-collector junclion, with its 0.7
volt drop, will not pull the key line all
the wey to ground. This may cause
trouble when keying a rig usJng emitter
keying . such as in the Ho wes
transceiver.

Another drawback wilt! the Howes
system of TIR control is the abllily to
key the transmitte r without swilching
the antennas. This could deslroy the
PA Iransistor in the tra nsmitter, or
cook the receiver. My aSK module
prevents this from happening.

The aSK Module

A mulli1)Ole relay does Ihe switch­
ing b etween the receiver and the
transmitter. The relay switches anten­
nas, grounds the receiver's front end,
and has several contacts lett over lor
other tasks.

The reed relay keys the transmitter
while the sidetone is intected into the
receiVer'S audio chain. You can adjust
Ihe delay between Iransmit and re­
ceive with a lront panel cont rol. ThiS
control replaces the manual T/R
SwiICh on the transceiver. trs poSSible
10 get lui OSK, if you donl mind the
e:tiCklng of the main relay as you key.

In our bells and whistles depart­
ment, a red LED glows when the mod­
ule goes into transmit mode. I installed
this LED behind the translucent face
of the meter. It looks nice and, best of

_QRP
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PacketPeT
For Windows

"" Use up to 4 TAPR. KAM. MFJ,
PacComm or PK881232 type TNCs
In any combination simultaneously

"" Multlple Connect Support, l oggn;
"" Integrated Text Editor I VIewer
"" Binary File Transfers with Chat
"" ANSI Color Graphics Support
"" Macros & User Definable Menus
"" Selectable Fonls & Cobrs
"" User Manual & 1 mb of CoHne Help

$49.915 + $2.90 Shipping & Hand ling
Florida residents add sales lax

Please Send Check or Money Order
and your Amateur Call Sign to:

Chuck Harrington Sonw~re. Inc .
1565 BrazHian lane

W nter Park, Fl 32792-2309
(407) 679-9017

PC Tennin~1 Sonw~re For Your TNCI

~ . ... _ _ Fat Ours...:c... ·

$36.73
+ $6.00 S&H

(SC RES. 5% SALES TAX)
CHECK IN ADVANCE Of! C,O,C.
ALSO AVAILABLE IN 220 & 440

.r ® .
Model9209 T" :tlO3l2tJ·rua P-0 1lo< 3461

+9db _ :l -1OO-n N lIII1 ...,... _ .SC29578

THE FAMED 2 METER
A lso the ultimate 10f" 5aI0nel'S bcb 10 1300 MHz.

A. S. A. 9209
+9 db Co-Linear -MultiWave- Base
Sial ion Doub le 5/8 over 1/4 wave
delivers up to +9 db gain. All fiberglass
& solid al umin um construction. Fits
masts up to 1- 112 -. 2 Meter Bas e
Stat ion 10' length.

F/fJur8 toSChematiC for the (a) QSK rTIOdule and (oj reference IIOItage regulatorlbuffer CircUItS.

===;;;;;;;;

.. V'EC TORfINDER
ZERO- U' HAND- HELD

THE S IGNAL I PHASE SENS E
"N'TENNAS FOR

VH F DI RECTION
F INOING. USES

ANY PM XCVII:.
COMPASS GI VES

DIRECTION .
ARMS FOLD FOR
STORAGE . TYPE
VF-H2 COVERS
BOTH 2- MTRS ,

220 HHZ. OTHER
MODELS AVAI LABLE .
WRITE OR CALL FOR
MORE INFO.

S3. 50 SHI PP I NG & TYPE VF-1 42
ex. ADD TAX) $1 3 9 ,9 5 619 -

RADIO ENGINEERS 565- 1319
3941 MT. BRUNDAGE AVE.
SAN DIEGO CA..Q21 11

CIRCLE ~ ON READER SERVICE C.UID CIRCLE 355 ON READER SERVICE CARD
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PACKET & COMPUTEis
Jetrrey Sbon4n N1EWO
eo.Box 6315
FranIdifI lN 48131

What Are We Doing Here?
10$. you saw in last month·s coIurm.

I wss attacked by the orlenlal death
nu. Wei . I am bad!. to about 90% ca­
pacity and I'd ~ke to use this month's
column to talk a lillie about JNOS. and
some other Itlings. First, last month·s
column Included an example of an
AUTOEXEC.NOS file from a working
statloo. II should gel you well on the
way 10 8 working slatloo with just a lit­
lIa editing . Also lncluded last month
was a labIa describing how to give
users permission to access various
functlons of your JNOS slation. In both
cases, thera are some versoo-depen­
dent dinerences- you'll need to sort
out what is up wl1h your station by
reading error messages and obsefYing-_.
Clitchlnll Up

Many of you may be reading this
column for the first Ii'ne and have no
clue what the Iirst paragraph 01 this
column Is abOul For you, let's take a
qlicll. look at what has been going on

here for the past few months. Amateur
packet radio is usually thougtTt 01 as
AX.25-Amateur X.25. ThIs Is a ver­
sion of the X25 protocol used In hard­
wi red networking adapted to usa on
radio channels. This protocol was ee­
\eloped quite some lime ago--as ham
radio lechnology goes-and was
made possible for the average ama­
teur by the TAPA TNC1 . TAPR Is a
group of amateurs in Tucson who de-­
cided to develop t he hardware to
make amaleur packet ladio a realI ty.

The TNC1 was the nrst hardware
and firmware system that uroerstccc
AX.25. It was, In etlect , a dedicated
computer system·whlch could be con­
nected to a "dumb" terminal and radio.
With this equipment, amateurs could
communicate via VHF radio c1rcuhs lor
a reasonable cost. What made packet
special? Well. Unlike ASCII (a form 01
Radio Teletype, or RTTY). whiCh had
beer! used on these same frequencies
in the past, padtet had one big advan­
tage-error detection and CQ(l"ection.

With ASCII transmiss ions, any Ir·
regu larity In the 519nal-ools8, poor
propagation, interfering transmis·
sIons uo04Jlcl cause data loss. The re­
su lt was usually garbled nonsense

and the operator would have to asll for
a retransmiSSiOn. Packet, on the other
hand, is always error·free from the 0p­

erator's point 01 view. This is because
packel radiO is based on data "'pack·
els," technically called frames. wt1ietI
are managed with an eITOl"-oetection
anct correction plotocol. In a packella­
dio aso. each tlansmisslon Is brOken
up into these traees ard tlarlSmitted
along with a "checksum"-a number
generated by running an algorithm
(set of mathematical ope rations)
against the data in ltle trame. When
1M receiving station gets the frame. It
runs its own, identical checksum. II
they match. the frame Is uncem­
ageo---lf not. the protocol offers a way
10 ask for a retransmission. In any
case, the operator neve r sees any­
thing but perfect data (though It may
take some time).

All this protocol stu ff happens In
thaI TNe---now a TNC2-and It talks
lhrough an RS-232 port to a terminal,
today usually a compuler running a
communications program. This ar­
rangement was much better than the
previous digital modes, and It was
qlickIy adopted. n soon became dear
that a bunch 01 hams rulYing stations
wiltl dumb tennina ls or tenninal""8lTlu­
tator sottware was just noc going to cut
It. II packet race was going to live up
to lis pot ential. something else was
noeded.

Hank W0RlI decided that some

sort or hosl system was needed.
Something that could store and tor­
ward messages end bUlletins. WOOU
PBBS (Packel Bulletin Board Sys­
tems) soon became the de facto sian­
dard for the store and forwan:l sys­
tems. and networks wiltl PBBSs ap­
peared all over the country. Today,
mere are many PBSS packages out
there. All of them work hard to interop­
erate . but the standards Irrvotved are
more 01 a g entl ema n's agreement
than ttle law. Still, all things consid­
ered. the packet networtl worXs very....

The problem is that PBes software
expects ordinary AX.25 connections
and acts as little connected statiOn is
a terminal. There Is nothing Inherently
wrong with ttlls. and this sort of access
will be needed lor a long lime, since
many users will only have a dumb ter­
minal avail able. On Ihe othar hand,
many hams are IUnnlng sophisticated
computer systems capable of being
PBBSs themselves. These users then
run a terminal program whiCh turns
their powerlul system Into a dumb ter­
minaf-.-what a waste!

1lle Other Possibil ity

'There is a system which runs beau­
tifu lly over amateur radiO and takes
advantage 01 the compute r In the
shack. n is based on an Intemationally
recognized set of standan:ls, and in
the right IocaliOn can let~ IlIenlly

CIRCLE 4\1 ON READER SERVICE CA RDClRCLE'45 ON READER SERVICE CARD

1 800 483-3973
(1 800 G OO DX 7;})---

QSO Software
ace Partridge Way

Kennett Sol"""', f'A 19348
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connect to near1y aoywnere in Europe
and many other places in the world
with SW. When I say connect, t am
talking about real -time keyboard-to­
keyboard connections.

This system includes utilities that
wHt allow you to compose mail on your
own machine and have It transparently
delivered to the addre sse e. II lets
users who cannot run their station fUll­
lime get mail automatically in a batch
proc ess whenev er the machine Is
available. It also includes a program
that allows the error- and trouble-free
file transfers of large {SOO MB and
more} binary files, without mooopoliz­
ing the frequency, even at 1200 baud.

What Is this system? It's called
TCP/IP (Transm ission Control Proto­
col/ Internet Protocol) and It is avail­
able to the radio amateur in the form
ot KA9Q NOS (Network. Operating
System) . TCP/I P- oflen called just
plain -IP"---ls a protocol for communi ­
cations and a set of utility programs
that cuer the services d iscussed
above. Phil Karns KA9Q wrote the
seminal version of TCP/IP for amateur
radio, and his source code Is the basis
lor all of the available ve rsions to­
day-and there are lots!

The other thing to be aware of
about TCP/IP is that it is the etencero
lor communications on the Intemel.
Yes. the Intemet-our present infor­
mation superhighway. This fact has
led to the use of the Intemel-which

goes everywhere-to connect ama­
teurs from aU over the world using
"wormholes." These are point-to-point
connections over the Internet. To get
an Idea of the pract ical ettect 01 this
situation, imagine a theoretical ham in
Bloomington, IN. This is the icceuon of
K91U, an amateur TCP/IP station con­
nected di rectly to the mternet, From
this location , our ham can connect to
Hawaii, Australia, California. Chicago,
Holland, and Canada by using a low­
power VHF radiO.

Now, you can do this with a normal
packet station , since the NOS pack­
age oilers a SSS interface lor such
cconectcns. But If you run some form
of NOS. it is possible to directly inter­
act with resources anywhere on the
amateur TCP/IP packet radio network.

Getting Started with TCP/lP

SO now you know why. here's what
we were doing: JNOS. JNOS is a ver­
sion 01 KA9Q NOS. modified by Jo­
hann WG7J. This version of NOS was
chosen for several reasons, among
them:

It is widely used and available.
It is feature-rich.
It is stable.
It is still being developed-though

Johann has chosen to take a
break.

I use it.
To run JNOS, you need the JNOS

package. You will find many versions

out there and, version 1.07b is the rec­
ommended, though not the latest , one.
You can get this on the 73 BBS (603­
924-9343, 300-2400 baud, 8 cata bits ,
no parity, one stop bit) and many other
sources. Check any ham radio SSS
that you use-it is most likely there.

You also need a PC, though not
anything fancy. An XT will work, an AT
is better, a 486 is better yet. You get
the idea: the b~lQer the better. Finaliy,
you need a TNC and a radio . JNOS
uses the TNC in "KISS' mode (Keep It
Simple, Stupid), so you r TNC must
have this capabil i ty-most do, but
check,

The only othe r thing you'll need is
help and patience. The help you can
get here and where you live; the pa­
lienee Is up to you. Using JNOS is lots
of fun , and It oHers much more than
the run-ot-me-mfu packet operation.
Keep reading this column as we con­
tinue this series.

A Product You Should Consider

There is a product out there that
has not gollen the attention it de­
serves. It is a good idea, is executed
well, and is very uselul to many hams.
The product I am referring to is called
the "PC Packet s tereo.'

channel Motorola VHF radio. Plug this
board into your PC, load the supplied
software, and plug in an antenna­
your packet station is on the air. No ra­
dio wiring, no TNC wiring. no used-up
serial port , and no space taken up in
the shackl T his may be just what
many of you have been looking lor.
You can also use the unit with TCP/IP
b y loading the widely available
AX25DRV driver for the BayCom mo­
dem.

The software supplied Is a compre­
hensive terminal program specifically
designed for packet radio. When com­
bined with the PC Packet Station
board. the result Is a slick, easy-to-in­
stall-and-use package-----a real solution
for many of you.

Another Good Reason To Bu y

I coot know about you, but I really
lik.e to buy things that are:

Made In the USA.
ObviOusly a labor of love.
Supporting a US-based startup

amateur radio manufactu rer.

The PC Packet Station fits all three
categories, and deserves your sup­
port. To find out more about the PC
Packet station, contact:

PKT Electronics, Inc.
2668 Haverstraw Ave.
Dayton, OH 45414
(513) 454--0242 (voice) iii
(513) 454-0029 (fa ~)

OAK HILLS RESEARCH
ORP Headquarters GET THE ATV BUG

Visa, Me,COD
Tom (W60RG)
U.ry.nn (WB6YSS)

New 10 Walt
Transceiver
Only $499
Made in USA
Value + Quality
from over 25years
in ATV...W60RG

Snow free line of sight OX is 90 miles - assuming
14 dBd antennas at both ends. 10 Watts in this one
box maybe all you need for local simplex or repeater
ATV, Use any home TV camera or camcorder by
plugging the composite video andaudio intothe front
phono jacks. Add 70Cm antenna, coax, 13.8 Vdc@
3 Amps, TV set and you're on the air - it's that easy!

TC70-10 has adjustable>10Watt p.e.p. with one xtal on
439.25. 434.0 or 426.25 MHz & properly matches RF
Concepts 4-110 or Mirage D1010N·ATV for 100 Watts.
Hot GaAs1et downconverter varicap tunes whole 420-450
MHz band to your TV ch3. 7.5x7.5x2.7- aluminum box.
Transmitters sold only to licensed amateurs, for legal purposes.

verified In the Ialest Callbook or send COPYof new license.
Call or write now for our complete ATV catalog
including downconverters, transmitters, linearamps,
and antennas tor the 400, 900 & 1200 MHz bands.
(818) 447·4565 mH.....'30"" ....

P.C. ELECTRONICS
2522 Panon Lane Arcadia CA 91007

e
_.

flU 11.11.,,, n :,;.'"uUl

ORP • 0

to ",up.,pm'"

SPIRIT .- · "' .
CW .' . , ' .

• • • •TRANSCEiVER - •• .-- .' . - - •

• • .'l • •Q - ,,0

_ C'H5"'I8AND$2 19 .9 5"",'''''~. (PINH ~tw>cI) S & ,.,

• Single band transceiver kit offered on 80, 40, 30, 20. & 15 meters
- Iambic keyer included using latest Curtis Keyer Chip 8044ABM
• Superhet receiver design With diode ring mixer & RF pre-amp
·4 pole crystal ladder filter followed by an on board audio fljter
• Switdlable HP AGC circuit with manual RF gain control
• Vlo tuning with 8:1 vernier dial covel'ing 100 KHz and RIT
• stoeweve sidetone oscillator wlfrequency & level controls
• Silky smooth aSK circuit
• Full 5 watts of RF output on all bands
• 12VDC operatiOn
• Measures (HWO): 4" x 6 1/4" x 6 7/8" and weighs 47 0.1:
-100% complete kit including cabinet. all components and nseucucns

All coils are pre-wound. PC boards are quality double-sided with
ptated-thru holes (except keyer board) and component screen.

• Previous building experience desirable
Send $.5.2 ".""4' lor 101. .. catalog
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Photo A. The ATV carcam system consisls of a RIC off·road vehicle carrying a I
watt ATV transmitter and camera.

Photo B. Ian Bible KE4EAC can con/rol his
RIC off-road ATV vehicle out to nearly 300
yards and reach speeds approaching 65
mph

otters a postage-stamp-size transmit­
ter that puts out 80 milliwatls). Al ­
though the RIC carcam system makes
for a greal hamtest demo, it could be
adapted lor a number 01 other interest­
in g uses . This kind ot ATV system
could be used in robotics and maybe
even as a probe for hazardous situa­
tions. Imagine being able 10 send a
small RIC vehicle carrying an ATV
tranarnuter Into a fire or emergency
area. iii

•

A Versatile System

II you plan on making your own RIC
carcam, you could use just about any
moderate-sized off -road model. De­
pending on the distance you intend to
cover, you could extend the battery life
and the weight 01 the transmitter sys­
tem by using a lower power transmit­
ter (lor example. P.C. Electronics also

The CarCam System

An avid RIC off ·road enthusi­
ast, Ian got the idea !hat it would
be fun to install an ATV system
on his RIC car lor Ihe hamlest
demo . The ott-read mo del he
used is made by Team Asscctet­
ed (model RC10j and is powered
by a NIGd pack capable 01abou t
eight minutes operation.

The ATV system consisted 01
a Marshall s tectrcnrcs Micro
Miniature blw camera (model
#1206,380 lines and 0.5tUK) and
a 1 watt KPA5 P.C. Electronics
transmitter. Packaged in an alu­
minum bOK with eight AA-eell bat­
teries and a rubber duck anten­
na. this made lor a very compact
package capable of being mount­
ed to me RIC car. The AA batter­
les usually testeo several hours
and Ian carried extra NiCd packs
lor the car's power system. Since
the NiCd packs could be quick­
charged in 20 minutes, Ian could
keep the car running nearly con­
linually during the hamles\.

To attach the ATV package to
the RIC vehicle, Ian cut out a
block 01 sfvrotoa m to frt between
the car and the ATV module (see
Photo A). He secured everything
wi th nylon straps which held on
nicely even du ring the highesl­
speed runs.

Using the 75 MHz system that
came with Ihe RIC vehicle, Ian
could comror the car out to about
300 yards while the ATV irene­
miner was running. He touro that
there was a lot less interference
to his RIC system when using 439.25
MHz instead 01426.25 MHz.

RIC c arcam

Capable 01 sending back an exhila­
rating ground level view of the namrest
while racing up and down the aisles,
tan's RIC carcam proved to be a real­
crowd pleaser. The ATV booth was
usually quite busy as onlookers
watched the high-speed antics 01 the
carcern The carcam was very popular
with the kids as well. Every time I saw
the carcam race by, it was lollowed by
an entourage of kids trying their best
to catch it. A number 01 times Ian took
the car out to an open area near the
Ilea market and Ihrilled us all with
some very high-speed (about 60 mph)
runs across Ihe parking lot.

01 their display was a live demo of
lan's mobile RIC ATV off-road vehicle.

Ham Television

Number 23 on your Feedback card

Arv
Bill Brown WBSELK
c/o 73 Magazine
70 Route 202 North
Pelel1XJrough NH 03458

Wlnterfest
This past January I attended the

annual Monterey, California. namtest
(ca lled Winterfest). Sponsored by the
Naval Pos tgraduate School Amateur
Radio Club, this event offers a nice
flea market stoceec l ull of unique
goodies. as well as a great series or
inside booths and forums covering just
about every special interest facet of
ham radio.

This yea r 's ATV exhibit was
manned by Doug McKinney KC3RL,
Rene KD60CP and Ian Bible
KE4EAC. One of the unique aspects

hambrew
FOR AMATEUR RADIO DESIGNERS

AND BUILDERS Quarterly

$20Iyr.
Kitbuilden
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Tekmeb)r
QRP

Adwuced""",Neophyte Rcvr. Roundup! New-Prods.
Packed W ith Pruj~ts! Not Sold In Storn

r.Canada & M.,xko Y'ir.Wortd"l~

PO Box 260)83- Lakewood. CO 80226
VISA· MC: 1-800-5-HAM RIG

Sell Your New & Used Gear In BARTER IN' BUY
Class ified Ads Work! Call Judy Walker today. 1-80 0-274-7373

Sell
Your Product In
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Radio Today

Call Dan Harper
Today . ..

1-800-274-7373

SPY ON THE EARTH
See live on

your PC
what

satellites in
orb it see

j, ,"".cr'j"lo ,t'i,
i- I .. ,~ . . . "
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Capture liye breathtaking images of the Earth lor fun or
prolil. Zoomin up to 2QX, Send $39 check or MO. ($45 air.
$50 overseas ) for our lantast.c 12 diskette set at
profess ional quality copyrighted programs (18Mtype) that
does sa1ellite tracking, image eccsstco. image processing.
3- 0 projections and more, Direct reception from the
satell ites guaranteed wonceroe without a saeme dish.
Schematics induded 10( interlace. For FREE inlormation
logon to 01.1" bolletin board anvlime at: (718) 740·3911 .

VANGUARD Electronic Labs
Dept. A, 196-23 Jamaica Ave.

Hollis. NY t1423 TeI.7t 8·468·2720
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Sundays
6:00pm EST

J

National Talk Radio Show With Len Winkler, KB7LPW

"calsOnly

Ham Radio

ShowOn The

Broadcast

Bands!

Weekly Co-Hosl, John Moore, NJ7E - Weekly ox Update Wrth Lee Finkel, KY7M

Tune in each week for national ham radio news, FCC news, weekJy guests from
the amateur radio community, ham trivia contests, plizi S, listenercall-in and more!

Sponsored in part byAntique Electronic Supply and 73 AmateurRadio Today.

"Ham Radio & More" Upcoming Programs

413 OPENUNES

4110 BobGrove WA4PVO, PublisherofMonitoring Times

411 7 NedSteamsAA7A;Operating M oonbounce

4/24 Dayton Hamvenlion Preview; Dave GrubbKcacF,C hairman

Ham Radio & More is also available on satellite!
Spacenel3, Transponder 9, 6.8 Audio.

Rnd outwhat radio stalion airs "Ham Radio & More" in your local area
bycallingtheoriginatingslalion, KFNN,at602-241-151 O.

Forsponsorship informationcontactRonCohenat602-241-{)4'P



Figure 1. BJock C1iagram of the Atlas RT·1QO system. Alias RIT 100 sse transceIVer CIrcuItry SWItched from REC to XMT WlItJ
l'fllay aclivated by mike PTT switcll 'T line grounded in receive and switched 10 + 12V in lransrnil.
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am about to describe. The microwave
end of the system is a M......cOM c0m­

mercial dish ancl transceiver originally
intencted lor lalephone-Iype service. II
required an IF near 2 melers arx:l John
buill up an sse transceiver using the
same scheme 10 be de scr ibed here,
The PC boards were part of an Atlas R­
100 80 meter 10 10 meter recever. The
transmiller, a T-100 NoviCe rype CW
and SSB transnatter, was an add-on
option, sor1 01 a 'tlvy the opbon arx:l add
l on as you ;0" type of rig. The sans­
rriIIer un~ is not required in the Il'lOdift­
catiOn as only the mike alldo circuit is
needed, along with the rece iver PC
board and a relay swilching AIT volt­
ages,

Remember, any smal Similar HF PC
board system can be used. The basic
COfT1P)f1enlS from some other HF c0m­

mercial device lhat is smaJI and could
be adaptable to oonver1ef use can also
iii the bil . I suggest you look at the pas­
Sibiity of obtaining one of the Healtlkit
monobanders , the Alias or Swan
monobanders, the Radio Shack 10 me­
ter transceiver, or some othe r similar
type sse HF radio, to do the job . I
mention mooobanders because when
these show up at swap meets they do
not carry a high price tag. SOme are
tube-typ8 and Qemand a lot less in the
expense column. That's a big plus lor
tx:lme stations and economy. The solid­
state verecos can be somewhat mDfe
cosily, but they are still relatively inex­
pensive when located at swap meets.

The Modillaltlon

In any case. me modification con­
SistS of removing or cisabIing the power
&rIl*fier circuitry as only low level AF is
required lor transverter operation. Most
converters require less than 10 mW of
AF lor transmif operation. ey way of
comparison, I have never repaired the
eetecuve RF final or my 2 meter s se
HT, a Santee mull imode rig thai I use
for microwave conversion as il's not
ne cessary to have several walls 01

a solid-state unit. but a tube-type unit
wi ll worll; . wit h obvious IIm,lalions lor
portable operation. Typical HF rigs lack
FM operat ion, another possible mode
that could be useful lor microwave op­
eration. Not having FM should not be a
problem as there are so many 2 meter
FM HTs available Wyou are conSidering
FM as a allemale mode to sse. I loot
this limitation Is not worth consideling
as sse is the prime mode of opBfation
contemplated. let's get a basic ap­
proach and then start modiliCafiOn on
my seleclion, the Alias A-HIO. See F.g­
ure 1. the block oagram of the sysfem.

Here's a lillie backgrourx:l on the per­
rormance 01 a similar system construct­
ed by John WB6BKA, a member 01 the
san Diego MicrOWave Group. John us­
es the same Atlas base system thai I

Photo A. The Alias R-100 receiver conslrvcted from screp PC boards. VFO and
other shield conpartments removed ror pflolograph.

Choosing P. rU and Construction
Mothod.

I don't expect you to follow the exact
construcfion and moomcencns I pre ­
formed on \he radio 1 seeciec. I used
the AUas PC eoeros because ltIey were
readily available and served as an ex­
ample of coe me\l1od 10 reach the goal.

I have several 2 meter SSB
transceivers in use at present, but I had
lots of lun construcling the HF base
sse syslem lor this exa"llie. I've got 10
1&1 my passion lor the worl<benctl be ex­
pressed: I love it. The HF PC board I
used for this project was damaged and
had to be repaired. I had to do thaf-it
was ripe lor this project. In any case,
that's what 1 eeeeee lor me HF SSB
oaneralor portion of !he 2 meter sse
transceiver. I hope you put you- swap­
meet talents on alert lor bargains10 use
surplus material or other low-priced
equipment requiring just a modest in­
vestment to make the 2 meier sse sys­
tem goal reachable.

Th is descrip lion is one 0 1 many
methods available 10 build your system.
The best selection lor an SSB system is

this conversion is lhat you have a low·
power transceiver lhat can be used for
2 meter SSB wen as a bonus package.

That's !tie ereeeco we wt be going
thiS month: m:xlilying an older sse sot­
id-state transceiver lor 80 to 10 meters,
and adapting a lew rnxklles 10 make it
into a 2 meter sse IF system, this con­
verSiOn project is in response to many
leiters I have received inquiring about
ho w one can obtain an inexpensive
sse transceiver lor microwaye use.
The projeCI descriptions should give
you some ideas on what 10 look lor, es­
pecially on • limited budget.

VHF And Above Operation

C. L. HougIltOfl WB6IGP
San Diego Microwave Group
6345 BadgerL8~ Ave.
san Otego CA 92119

Converting HF sse Systems
for Microwave Use

This month I will cover an HF-to­
VHF transceiver conversion that can
serve as a single-sideband IF system
lor use with microwave converters.
Some of us are lucky enol.l\tllo have a
2 meter muttimode rig thai can be de­
voted to the job. However, there is a
grOWing need among thOSe who can't
invest heavy buc:ks into such • package
10 dedicate i1 lor mierowave use. You

can purchase a multimode rig lor 2 me­
ters, but watch oul for the price-it
might shock you. 'rters the reason for
this rrconrs topic, a viable alternative to
a very pncey VHF muttimocle rig. I be­
tieve that the most economieal method
to ach ieve this goa l is to convert or
mocify an exi$ling tlio;1I freql,lllney sse
radio lor use on 2 meters, which is a
good choice lor mierowave IF,

Why don't we use 28 MHz directly
for the microwave converters? Well, the
main purpose 01 converting 28 MHz to
145 MHz is that when using a 28 MHz
source to drive a microwave converter,
the image frequency produced in rrix ­
ing is not rllfTV:lVed by fittemg 01 the rri­
crowave products. The bandw":nhs of
most microwave l ilters are not narrow
encJU!1I to pass the real Signal and re­
move or anenuate the image si!Jlal. By
converting 28 MHz to 145 MHz we now
have an image product that is onset in
rrequencv by some 300 MHz rathe r
than 60 MHz. The image at 300 MHz is
a lot easier to filter out with convention­
al rricrowave r~lers. Anolher benefit of



Phofo B. Close-up of DBM RF inpuVouiput 28 MHz Filter (BPF), 1st IF and XTAL
filter at 5.595 MHz. Lead dress not critica~shown for ease of construction.

Figure 2. Transmlfter output OOUpilng CircUit. Transmlfter dnver CIrCUit shows at­
tenuator attached to tube-type driver to reduce power at driver output to level
suitable for HamtroniCS transmit converter. Use 2 walt eaton reSistors. Keep al/
leads shori.
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ThiS fills most of the goals tcweros an
SSB IF system fO( 2 meters or whatev­
er IF frequency you intend to use.

See Photo A, the base Atlas R-100
PC board and the system I constructed
for 2B MHz SSB. Le ft behind in fh is
moditication was all the band switching
(BOf10 meters) as rt was rot required.
The fransmitler circuitry, save for the
mike audo circuit , was constructed in
the lower left comer, dead-bug Slyle.
See Figure 4 for the mike schematic
used in the exarroe. The main receiver
PC board contained lhe second IF,
product detector, BFO, AGC and audio
amplifier. The BFO, product detector
and IF amplifier serve dual purposes
and are active in fransmif when the au­
dio amp and AGC are de-activated.

The SSB filter was mounted exter-

indiCator.
The A~as Radio used in this modifi­

cation was part of an R-100 and 'r-too
80 through 10 meter beginner SSB and
CW transceiver-basically a Novice
CW rig that had SSB capability. The
SSB capabi lity was there when th e
Novice got his upgrade license and
could then use thai portion of the radio.
n was built 10 be a "purchase Ihe fea­
ture as you upgrade" entry in lhe ama­
teur market.

The A~as T-100 came stock with a 5
wall final and could be upgraded to add
a 100 walt amplifier into the transmitter
chassis, which is remole and alongside
the receiver cabinet. In any case. the
lhing to focus on is obtaining something
similar, an HF SSB transceiver fhat is
inexpensive, and mainly solid-stale.

SSBlCW transceiver. The beauty of this
system is that only the PC board from
the basic receiver is reoueeo to con­
struct a Single stceeano (SSB)
transceiver.

In the case ot a tube-type driver cir­
cuit. low-level power can be taped off
ute driver stage if you don't want to re­
move the final circuitry trom ccerancn.
See Figure 2 for suitable output cou­
pling clrcuts tor a tube·type rig. The cir­
cuit in Figure 2 will not be needed if you
build a simiiar transceiver driver as I
have done as the power is limiled to a
lew mW. See Figure 3 for a low-power

power in lIlis application. Without the fI­

naltransistor, lhis rig puts oct about 75
mW and is j ust right for most mr­
crowave IF systems with a 10 dB allen­
uator.

By tf1e way. I picked my Santee rnulti­
mode HT up for $50 as a ' Baskel Case:
essentially a case and a bag fUI! of PC
boards and components. It did nol work
at first. but wrth a 101 of troubleshooting
and love it is back on the air. Possibly
you can do something Similar. You just
tave 10 keep your eyes open.

Let's get on with the converson de­
scription of lhe Atlas RT-100 H F

..... '. '0

HFHOM
Specifications

- 3 True S" Magnets
- 5UO lb. PSI
- 3/8 x 24 Mount
° J7' RG58 with PL-259
- 12 x 12 x 12 Footprint

$44.02 Each

ASA

"THE BLACK BOA"
MODEL TRI-4018

I

"FIBERWHIPS"
MONO BAND WITH HFA-eOM

5 Pack Consisls of 75. 40. 20. 15. 10Meter Whips in One Pack

ModellMtr MHz
HFA10 28.0-29.7
HFA15 21.0-21.45
HFA20 14.0-14.35
HFA40 7.0-7.3
HFA75 3.5-4.0

• HFA vY GAl ~;f: • NK"IXL CHROME; • BRA'iS f1171Nr,s
• 250 WAITS J'()1+l:R· APPROX S· I.£NG7U· AVAIL IN BLACK

$69.50 eer set
Single Whips Available $ 17.75

ASA
PO Box 3461
Myrtle Beach, SC 29578
1 - 800 - 722 - 2681
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DELAWARE
New Castle

Factory authorized dealer! vaesu, ICOM,
Kenwood, ARRL PublieafiOns callbook, ARE
Hamlink, AEA, Kantrcmcs, Ameritron ,
cusrean. HyGain, Heil Sound, Slandard
Amateur Radio. MFJ, HUsilel, Diamond, But·
lernut, Aslron, Larsen , and much more.
DELAWARE AMATEUR SUPPLY, 71 Mead­
ow Road, New Calt le DE 19720. (302)
3280mS.

NEW JERSEY
Lodi

North Jersey's newest Two Way RadiO and
aiecuoncs Dealer is now open. Sales of
Ham. Business. Marine and C,B. two way
equipment as well as Scanners, Shortwave,
Electronic Kits. Antennas, Books, Cable
Boxes and more. Friendly eervce and low
prices. AdYanced Sp.elaltles, 114 EsSllx
Street, Lodi NJ 07644. (201) VHF-2067.

NEW JERSEY
Park Ridge

Ncrth Jersey's oldest and finesl Shortwave
and Ham Radio Dealer. Three mfnutas
from Garden State Pkwy and NY Thruway.
Authorized Dealers for AEA. Alpha nene.
Diamond, ICOM, Japan Radio Company,
Kenwood, vectroncs. veesu. Ham Sales,
Lee WK21 GlLFER SHORTWAVE, 52 Park
Ave., Park Ridge NJ 07656. (201) 391·
7887.

DEALER DIRicfijiy ~'d

Dealers: Yo..,. company namo and message con tonIain '" 10 so wards loras lillle a, S420 yeao1y ():Irepaid). or$210
lor .. . monlhs lPre\:>aidl No menlion 01 maiI--o<dor business please. OirtclO>y lexl..-.;l pa)'l'1ent mll5l rN<I1 '" 60
<lays i1 act>tara 01 p<Xkaliorl. F<lr ..ample.ad_sing lor lhe """" "9.2 issuo mll5l be i1".... hanjs l»' f ebruary 1st.
Ma' 10 73 Amateur Racio Toda1, 70 RIo. 202 N, PeteFtlOlOugh. NH 03458

coaxlill cable and parts. Full Service Repair
Lal> on premises. Our 44th Year...We carry
ali major lines: MOTOROLA, ICOM, KEN­
WOOD, YAESU, BENDIX KING, ASTRON,
AEA, SONY, PANASONIC, MFJ, CCTV
CAMERAS AND MONITORS, BIRD
WAnMETERS, FREQUENCY COUNTERS,
SCANNERS, HYGAIN, VIBROPLEX, HElL,
CALLBOOK, ARRL OTHER PUBLICA·
TIONS, Open 7 days M-F, 9·6 pm.: sat. 10·
5 p.m., Sun. 114 p.m. We ship Worldwide.
Call, Fax, or wr~e for information and prces.
Your one Source for HAM and Business
Radios ... BARRY ELECTRONICS, 51 2
Broadway, New YOI'k NY 10012. (21:l) 925­
7000. FAX(212) 925-7001.

OHIO
Columbus

Central Ohio's full·line authorized dealer for
Kenwood, ICOM, Yaesu, Alinco, Japan Ha­
dio, Standard, AEA, CUSl'(:rafl, Hustler, oe­
mond and MFJ. New and used equipment
on displayand cceratcoat in our new 10,000
sq. fl. facility. Large SWL Department 100.
UNIVERSAL RADIO, 6830 Americana
Pkwy., Reynoldsburg (Co lumbu$) OH
43068. (614)866-4267.

PENNSYLVANIA
Trevole

Authorized factory sales and sevce. KEN·
WOOD, ICOM, YAESU, featuring AMER·
lTRON, B&W, MFJ, HYGAIN, KLM,
CUSHCAAFT. HUSTLER, KANTAONICS,

NEW YORK AEA. VIBROPLEX, HElL, CALLBOOK, AR-
Manhattan AL Pub lications, and much more.

Manhattan's largest and oniy ham Radio HAMTRONICS, INC., 4033 Brownsville
Store. also full line 01 Business, Marine, Av~ Road, Trevose PA 19047. (215) 357·1400.
ation, Shortwave Aadios and Scanners, and FAX (215) 35508958. Sales Order 1·800-
Cellular Phones and Beepers, Large seec- 426-2820. Circle Aeader Serv ice 298 tor
lion of Books. Antennas, Tesl Equipment. more inlormatiOn.



scope 01 any modification becomes
much clearer. In most cases the radio
can be returned to the original condition
by carelul planning and labeling of cut
leads when disabling circuitry. Keep
records and drawings of your mods.

I tested the PC boards in my system
in a circuil, module by module. In this
way a complicated circuit becomes
small chunks 01 circuitry and easier to
teet . Check lor obvious shorts in DC
distribution and apply power when
clear. cneceme basic unit as a receiv­
er. Start with the audio amplifier and
move back towards the IF, then the RF
part of Ihe circurt. Don't worry about the
transmit circuitry now, get the basic re­
ceiver WOf'King. Test the IF amplifier and
the crystal filler circuitry. If you have a
signa! generator it can be used prior to
construction of the VFO . Use test
equipment at your bench to your best
advantage by lumishing missing signals
to determine just what is notlunctioning
properly.

When you have the receiver operat­
ing. start to check out the transmitter
erects. Many 01 the neosmner crocus
are common to the receiver circuil be­
ing used in a dual fashion in the Mas
R-100. They are swilched by the "T"
control line from receiver conhguralion
to transmit connqu-anon with steering
diodes and associated coupling Circuits.
Irs a simple and effective scheme, er­
lowing the VFO mixer and IF amplifier
to reconfigure the circuit for transmit
from receive. In receive. the mixer has
the VFO injection and converts the an-

up-converting schemes. This makes
drive to the VHF 2 meter miller quite
simple.

COnstruction

A word of caution before you con­
template ripping apart your SSB radio:
Think the process through before reo
movir.g PC boards and clrCUitry. I once
observed a 10-speed bcycie being tom
apart to give it a real spiffy paint Job,
and not all the parts could be found
when the paint Job was complete . The
bike became a pile of junk. This hap­
pened due to lack of planning and doc­
umentation of the pieces. Don't let lack
of planning happen to you.

If you are thinking that this is too
much of a project to attempt. posSibly
you should construct a portion of the
circurtry Iltst and give it a try. If you are
unsure of just what to construct, let me
suggest a VFO for starters. When it's
complete. test it and if all seems OK,
move on with the project in a portion of
the circuit as you go. Don't 1001< at the
enUre project as a Whole. Keep it in per­
spective, one stage tied to another, and
test as such, etace by stage . In that
way you will not be overwhelmed by the
entire circuit. As you proceed from one
circuit to another, in small steps carefui­
Iy planned 001, you should build up sue­
cess and confidence as you proceed.
Remember: Do rot rip out all the circuit­
ry at once but rather move in a prede­
termined pattern towards a planned
goal. When a large circuit is looked at
as co mponent modules, the entire

plele HF rig for 28 MHz, and 10 In­
corporate the Hamtronics modules
for 2 meter operation.

You don't have to lear apart your
stand-alone 28 MHz SSB nanscev­
er as il can be converted in place.
It's your choice of size and hOw you
want to configure your system. The
biggest problem in using a 28 MHz
transceiver as it stands is thaI the
high-power output must be attenuat­
ed before it can be used w~h a mr­
crowave converter. I operate Irom
batteries and excessive current draw

on batteries is demrrentat. Why gener·
ate high power of 20 10 100 walts only
to attenuate rt back down to a very lOw
level for injectiorl into a nansvener?

Removing or disabling this part of
the crcort reduces these problems, and
battery current draw is minimized. Jusl
because Ire-packaged Ihe system
doesn't mean you must; lt's a matter or
choice. II the re-packaging seems intim·
idating then keep the radio in stock con­
dition and construct a converter as an
external device. The choice is yours:
modify or re-construct. I chose to start
from scratch Irom a junked radio be­
cause it was available. Use what you
can locate.

LooI<ing at the system block diagram
01 the Alias wr.roc, it is clear that for
transverter operalion high power finals
are not requ ired. Only about 20 to 50
mW of power are needed in this appli­
cation. Output power from the mixer cir­
cuitry in transmit is in the range of 1 to
10 mW and is cune adequate for most

1 N914
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nally and the first mixer and first IF am­
plifier were mounted on another PC
board. Reconstructing these PC boards
made for a very small transceiver. Actu­
ally. me reconstruction was necessary
because the radio (Atlas R-l00) looked
like a truck ran over lt, and salvag ing
the PC boards was necessary.

I chose to re-conslruct the Iransceiv­
er dead-bug style on a scrap of PC
board to better demonstrate Ihe sys ­
tern. I left the shielding off lor photo­
graphic purposes. In the linal version I
moved the VFO Irom the top left corner
of tne PC board to the middle of the
board; Photo A was taken before \I1is
was dooe. In me ok! VFO spot I placed
Ihe Hamtronics 144 MHz to 28 MHz re­
ceiving converter. Now, in your coover­
sion you might not be able 10 obtain the
Atlas R-l00 PC boards thai I used for
examples but in most cases the pnnci­
ple is the same. You are looking for cir­
cuitry and a filter platform on whiCh to
construct your transceiver or a com-

Figure 3. Low-power termination and
power indicator. Use carbon reesetor-:
other types mighr be inductive, causing
improper rermlnation of RF.

soiaer-u CO.,
p _0. Box 20 I 00 Dept. A.
Cleveland. 0" 44 120
Check OK. Ohio add 7.5% Tax.
We ship in 48 hrs.

For info or COD orders cal l 2 16-721-3700

SOLDER PL·259s A SNAPI
SOLDER MINIATURE CONNECTORS WIT" EASE

SOLDER ALUMINUM AND MOST METALS

Solder·1t Is stronger and more conductive than regular
solder and since it is a paste, flows atlower temperatures
so you don't bum your work. Just apply and heat.

Our Kit includes four different
Solder Pastes. A professional
grade precision refillable butane
Pencil Torch with Stand, Vinyl
Storage POUCh, Complete
Instructions, Warranty.

The Reviewers agree... read
CO, Jan 1993 ./
OCWA Journal, Fall 1992./
Nuts & Volts, Dec 1992 ./
Or ask someone who has used
Solder-It.

fREE CATALYTIC TIP WIT"
ORDERS BEfORE DAYTON

Send $59.00 + $3.50 S&H for The
Solder-It Kit to

1·80lJ..8BAYPAC
IIe!!!PI t -800-822-9722~
IttiiiiitI (503) 474·6700~

* Assembled & Tested

*VHF. UHI-'. Hf (10M)

*Smart DogTM Timer

*Perfect For Portable

*Simple Installation

* No External Power

400 Daily Lane
P,O. Box 5210

Grants Pass, OR
,}7527

Model BP·'
Packet Modem

Made in U.S.A.

whether you're an experienced packeteer or a newcomer wanting to

explore packet for the first lime, this is what you 've been waiting for!

Thanks to a breakthrough ill digital signal processing, we have

developed a tiny, full -featured, packet modem at an unprecedented

low price. The BayPac Model BP-I transforms your PC-compatihle

computer into a powerful Packet TNC,
capable of supporting sophisticated features
like digipeating, file transfers. and remote

terminal access. NOW is the time foc YOU
10join the PACKET REVOLUfIONl

- Packet Radio ­
Portable & Affordable!
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Figuro 4. Miko audio circuit for the A/las R· 100 conversion. CW keying ana $ide/ons circuits removed.

I ·0 1

looking lor, a HamtronicS XV2 transmt
converter and a CA144 receive convert­
er. I had seve ral reasons lor making
this choice: HamlroniCS is an estab·
lished company with Quality ki ts. and
their pricing is very reasonable. My
priTIe goals were low cost and rro:I8st
labor 0UtpuI on my part. and these kits
certainlY fJI the !li.

The '/;1/2 transmitter kit and the reo
Ceiyer kit CA14 -4·28 we re both de­
signed 10 convert 28 MHz 10 1« MHz
Xmtr, and 144 MHz to 28 MHz lor re­
cewe . The ' transmitter costs $89 and
the roo&iveI' kit is $49, lor a total cost of
less than $150. which is quite reason­
able. Coupling mese kits with the HF
sse ltansceiver, your modilicaHon will
complete th e package lor a 2 mete r
SSB system lor mcroeave IF use.

You may wonder why I went to the
trouble of const ructing a 28 MHz eve­
tern when I already have SSB systems
lor microwave use and yoo might Quos­
~on my sanity. Let me assure you that I
construc ted th is working system to
demonstrate that it is possible to home­
brew with surplus components. I hope
this re-generates inlerest in home-brew
construction. as this is nol dilfcult nor
eltp8llSiYe.

WeU. that's it lor this month. Ned
month I w~l COV9r the construction of
the HamtroniCS COfl\I'ltrter1l part 01 this
projecI for 2 meter SSB operation. As
alw-ays. I wil l be glad to answer Ques­
tions pertaining II this and~ lop­
its. Please send an SASE lor a PiOi lijX

response. 73 Chuck WB6IGP III

+U'I

4'48

.,

saving that discussion and a bunch of
other items as silTllle lest adjuncts ror a
VHF bench test equipment column. I
won 't go into details here but ra ther
save it for thai time.

Hamtronlcs Kit Option

The next part 01 the system, convert·
ing hom 28 MHz to 2 meters, 1« MHz.
will tol low In next month's column. I
Ihoughl about designing a transmit/re­
ceive converter from t o meters to 2
meters but then I saw the HarntroniCS
aetver1isement .in 73--they pwme Iuts
reaety 10 go. Why re-flvenl the wheel?
Hamlrook:s has 00ne al the hard wert
and provided in kit lorm ;"s1 what I was

nals (there are none). Power output Is,
as I stated earlier. 20 to 50 mW.

ObservatiOn 01 output Signal can be
confirmed with a power meter, SWR
bridge. or o-sccpe. If you doo't have an
indicator you can make one from a 1/2
wall 50 ohm resistor and a (jOOe COfl­

nected to a sensitive mieroafll) meter
lor an IncIcator. see FlQlWe 3. Whatever
type of d8Yice you use to test the modi­
fied rig at 28 MHz, use a termnalil'lg reo
sistor of 50 ohms. Ally power rating .....
do ju st fine: 112 or t /-4 wall is actually
an overkitl. but here common CQIl'l)O­

reors work well. Yoo can listen to audio
qualify on 'fCXX base station as a moni­
tor. So much lor indicators. I have been

j: 0 jl F
,!;

180K '" r '- c -". ,: IoIPSAU8
HPH =~ .1 IoIPS6$U

" Oarllnglon=r= ' ...
~,

,
'1' 1 8- '00. "=~

>0. ~. :~
=0..,

~?
;;; Till F 410 .0 1 "

' 8 . no
'" "
~~ -L

tenna·received RF to the IF and on 10
the detection Circuits. In t ransmit , the
mike audio is mi_ed with the BFO crye­
tal and injected into ire ~ut of the IF
alTllUfier. The output is no longer con­
nected 10 the receiv ing product detec­
tor; il is led to the Iilter. The oulput of
the fille r is then fed 10 the front-end
mi_er, which is bicirectionaf (the fll"Sl tF
amp isn't used). Voita! Low-power out­
put (a lew mWjto the antenna on..........

The nu lhing when working with a
low-power transmiller circuit such as
ttIiS is that you can hold the tral'lSlr4 "T"
Wle in trar\Sl'M lor long ceroos of tme
without worry about over-dissipating fi·
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TECH SUPPORT 209-651-7859
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rl-EX ® TOWER CORPORATION
7 182 Rasmussen A.ve. • V isalia. CA. 9329 1

Unsurpassed Quality since 1954

All lowers are complele with rigid eeoeee base mourn and
rotator mounbng plate. Tri·E_ prints and calculations provided
with lower are compliant with 1991 Uniform Building Code
(U.B,C.) Engineering designed to 1991 U.B.C. - 70 MPH

I

QUALITY THAT'S
AFFORDABLE

LM 470 W A S NOWI
• $3,945 $3,658

Was Now
WT-51 $1 ,245 $1,050
LM·354 $1 ,865 $1,300

Tht lJI.3So& is$I~ ... ah;n:I we o-H SfSll/lII- Tht LM..c711 is rnoltiflled-

TO OR DER CALL I ·_1
800..328-2393 .

Tri-Ex is pleased to announce the reduct ion in price on
the most popular models of quality Tri-Ex towers for the
Amateur radio enthusiast. The overhelming acceptance
of the listed models has made it possible for Tri-Ex to
pass on substantial savings to our valued customers.



MichaelJ. GeierKB1UM
c/o 73 Magazine
70 Route 202 NOf1h
Peterbotough NH 03458

Plug and Play?
Before _ get 10 lhia mon!h', Ioplc,

I'd like to diSCUSS a letter I received
from a reader named Rick. who gave
no cal , no last name and no address.
He poinle<l out that, In my Jaruary ee­
umn, my drawing of the trans istor
model USing two diOdeS was no! physi­
cally COITect. and he sen! pholOCOPied
pages from a transislor theory book
showing that !he Internal construction
of a bipolar transistor is actually like
two back·to·back diodes, with the
base connection betweeo them.

Befo re others start complaini ng
about it. please unde rstand lhat I was
not trying to describe the insides of a
transistor! Rick is righl thai my repre­
sentatiOn is not physicaly true. but it
wasnl intended to be. Rather, I was
trying to show what a tlansistor looks
like to external currents wtlen it is con­
dUctmg. The phySiCally cceect model
makes it awfully hard 10 imagine how
current could ever 1I0w between the
emitter and collector without a deep
underslanding of the "holes and cern­
ers" physics stuff that goes on In the
Juncllons . I was trying to avoid that,
and my diagram was correct lor Its in­
tended purpose. I'm sorry lor any con­
fusion that may have caused. Anyway,
Aick, whoever you are, thanks lor writ­
ing: It's good to know we sti ll have
knowledgeable hams oul there who
care about electronics.

AC Adapter,

Haw you ever wanted 10 run your

Your Tech Answer Man

walkie , QAP rig or some other small
piece 01 ham gear from the AC lina
without resorting to an elCP8flSlVe p0w­

er supply? Or, perhaps you bought
something at a hemles! and it needs
an AC adapter. bYt you didn't get it
and haw no idea of the vollage or p0­

larity. And I'm sure you'Ve seen Ihos8
boxes 01' ultra-cheap adapters at the
'tests and droolecl oYer the opportunity
10 get Inexpensive DC power for your
stun. From what I've seen, no device
causas more damage to small elec­
tronics than the AC adapter! Specif..
call y, the problems occur when the
wrong adapter is used. Matching an
adapter 10 a piece of gear may, at fi rst
glanoa, seem triYiaI , but there's more
10 it than meets ee plug. let's take a

100"

Matchmaker, Matchmaker

Belore you even conSider plugging
the adapter into the gear. chectt to see
how cIosety the voltages, currents and
polarity match. The polarity Is a non­
negotiable item; it you gel il back ­
wards, you are probably gonna cause
some serous damage 10 your device.
That's how mosl gadgels get trashed
by adapters, because people assume
that a plug which l its means correct
polarity. and il just ain't so. In fact , it
used to be that most manufacturers
were prelty consistenl amo ng their
models, but even that much "standard­
ization" has disappeared. I've seen
Sony products with opposite polarities,
although the y lend to use diff erent­
sized plugs to avoid disaster. Some
other companies are not as careful.
This is one point you simply must not
fail to oouble-checlt.

If it's not wreten on the case, deter-

mining the polarity of an AC adapter is
as easy as plugging it In and measur­
ing the voltage wIth your vollmeler.
But, sans merltlngs, how can you de­
termine the polarity of your device?
sometimes, the only way is 10 open it
up and tollow the leads back to the
board . Almost certainty, you1 come 10

an electrolytic capacitor, and you can
read the polarity trom lis marldngs, As
usual, plus goes to plus and minus 10
minus. If you can't find one directly
connected 10 the power inpUt. take a
look ar the other el8CIrotyliCS, All , or
nearty ai, 01 them wil have the same
side going 10 ground. whiCh usuatly is
the Iarges1 trace on the board, and wi.
near1y always be connected 10 any
lIhiaids or IF cans, Most likely It'U be
negative . although there are a tew
po&itive-ground devices out there, es­
pec ia ll y old onel . w mcneve r side
goes 10 ground is the I8tTI8 polarity as
the incoming power's eonoectc n 10
groond. I've used this poIartty-deter­
min ing tech nique numerous times.
and it has never lailed me, One more
thing: Some adapters output AC in­
stead of DC, and you must never try 10

use them on a normal, DC-operated
clevice or you.. probably ruin it. Con­
wrsely, an AG-ou1put adaPter must be
used on an AC-input gadget. Many
phona answerers use AC input and
perform the AC-to-DC conversion in­
Side, so they can derive both positive
and negative voltages for thelr c nwns.

Ideally, th e adapter 's voltage
should be the same as that required
by the device: a e-vert radio should
reve a 6-volt adapter. But, is there re­
ally such a thing? Usually, no. Most
equ ipment Is internally voltage·regu­
teted, and very lew adapters have any
regu lators in them, A 6-volt acepter
may indeed provide about 6 volts at its
rated current capacity, but might mea ­
sure 9 or 10 volts with a much lighter
load, The thing to remember here is
that most equipment expects this ;
that's the reason for lhe internal volt­
age regulalors. They do that lor two

reasons: Unregulated adapters are
very cheap, and the use 01 internal
regulation lets men get me most from
a set of batteries.

Here's why: Let's say you have a 50
volt creon. and it won't run properly on
less than 5 volts. II you run It on .. AA
cells, tharM give you 6 volts when the
batteries are new, and all wi. be fine,
As the batteries run down, the voltage
wil begin to approach the 5-vott culotl'
level. When 88m eel is at 125 volts,
the circuit will begin to malfunction.
But, at 1.25 volts, those cells have sig­
nificant energy lett l Why waste lt1 II
you use 6 cells, you'l start at 9 volts,
but you won' get down to 5 ISltil lhose
thVlgs are really cJeaet. Proportionally,
the batteries will last a g reat d eal
longer, There are other Issu es ln­
vctved. such as the d ifference be­
tween using a linear regulator (corn­
mon and cheap but wasteful of ener­
gy) and a switching regu lator (more
expensive but much more efliCienl),
and how close the regula tor's inpul
and outpul vottages can get balote the
regulation fails.

lhe upshot of all this Is that most
AC adapters ha ve widely va rying out­
put voltages, and it behooves you to
take a look. at the ccrrent requirements
of your eevee. II you use an 8OO-mA
adapter to power a 100-mA davice,
chances are the adapter will be gMng
you much higher voltage than its rat­
ings specify. Is thai good or bad?

It can work lor Or against you. If you
want to power a 9-YOlt, 1()()-mA device
and you only have a 7.5-volt, 500-mA
adapter, you may just li nd thaI it all
works oul nne. thanks to the adapter's
voltage being higher ar the li ghter
load, If, though, you want to power a
e-ven. 100-mA device with a e-ven.
saG-mA adapter, you might be gelling
more voltage than you want, despite
the identical voltage ratIngs. In that
case , take a look at wheth er the de­
vice has internal regulation: the higher
inpu1 voltage may not matter, as long
as the extra dissipation doesn't over-
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heat the regu lator, and the incoming
voltage isn1 at or above the V'OIlage
ralinps 01 any e1ectro1y1ics on the u~

regulated side.
r lllilly, I've seen plenty 01 adapters

that dO'I' actua lly live up to lheir rat­
ings. I f8me~ some 9- and 12·voII
adapters which were supposed to de­
liver 500 mAo AOove about 400 rnA,
the yoltaoe dropped well below the
ratings! The ooly way to know lor sure
is 10 measure the voltage while the
adapte r Is actually powering the ce­
vee.

By the way, me usual result of OY1H'
stressing an AC aeapter is hum in the
equipment, due to the adapte r's I~ter

capacitors gelling heavily dl3ined be­
tween AC cycles. When stressed, lul..
wave·rectilied adapters will do better
than hall·wave unils, bu t even they
give up eventually. EveryttVng has ~m-

"
A Good Fit

Obviously, if you wanl to be able 10
plug the ecepter into the gadget, the
plug must match me socket. Although
various kinds of plugs are used, the
two most common ones are the ear­
phone ·type 118" and the coaxial. The
coaxial dominates the lield, and, un­
fortunalely, there are lots ot differenl
sizes 01 them! Due to lheir structure,
there's an inner diameter 10 worry
aboul, as well as the OUIer one. You
might lhink Ihat. as long as the thing
fils into the hole , an will be well. Thers

otten tnJe, but nol always. Two prob­
lems can anse: First. the center pin on
the jack may not make contad II the
plug's inner diameler is too big . The
plug fits in flt'l8, but the darned thing
just won't work. Or, lfll work if you
push on one side of fhe plug, but
when you let go It dies. Second, iI the
plug's ou ter diameter is too small, It
may not push hard enough against the
jack's spring swllch. That can have se­
rious consequences, especeny tithe
equipment also uses batteries which
get disconnected when you insert me
adapter 's plug . II the spring swi tch
doesn't open, the ada pter may send
power 10 those ba tteries, If they're
non-rechargeable types, you could
have a leaky. caustic mess with whiCh
10 lXlnteod. To avoid that problem, I al­
ways check for voltage on Ihe ballery
contacts while I wiggle the adapte( s
plug around. The vottage should read
zero unless the eQuipment has a
charging circuil lor NiCds.

The length 01 the coaxial p lu gs
varies, 100. I hayen·t round it to make
too much difference, though, when the
plug was too long . II pa rt 01 the plug
hangs out, just be careful not 10 cause
a short between the exposed sleeve
and anything else, particula rly In Ihe
car. If the sleeve's pola rity is pos lllYe
and you short It 10 something metal on
the car, whiCh is negative. you're look·
ing fOf trouble. lI the plug is too short,
it may WOI1t fine, but you might run Inl:o
the p roblem I described above , In

which the Jack's spring sWitch doesnl
gel properly lXlntaCled.

Finally, some manufacturers use
non-standard plugs and Jacks. S0me­
times it's intentional , sometimes not.
For inStance , the ICCM IC·2iA uses
an odd vallatiOn on the coaxial lIleme
in which the center pin is in the plug
instead of the Jack; ody their plug wli
fit And, my Yaesu FT·530 uses what
looks like a sta nda rd jack, bul I
haven't been able to lind anyth ing ,
anywhere, that fits it, because its outer
diameter is just a tittle too small.

Other Issues

So metim es , yo u se em to have
enough ecrrent capacily, bul you still
experience hum, especially in a re ­
ceiver. You might just need some extra
filtering, but the pl'OOlem also can be
ca us ed by a ra ther obscu re phe­
nomeno n known as "te-radialion."
What happens Is that incoming sig­
nals. and someumes the radio's own
oscillators, gel into the adapler via the
AC line or the DC wires. They gel rec­
tified in the adapter's diodes, and thetl
they gel re-radiated back out the DC
wires, where they are picked up by Ihe
receiver, Tha result Is that the signals
get modulated by the 6O·Hz line Ite·
quency with each zero cross 01 Ihe
diodes, and you hear it as hum . Many
adapters have 0.1 or 0.01 j.tF caps
across the diodes. but sometimes il
just doesn't wof1t. Irs a dinicull pr0b­
lem to cure, and I'Ye experienced it

many times with miniature TV sets,
where /I shows up as a smal hum bat
tiding up the screen. By the way, di­
rect<:onYerSion IbC8iwers are so prone
10 picking this sMI up that most are
extreme ly unsuitable lor use with
adaplefS. Sallety operation. of course.
does away with the problem.

If you Iry 10 operate an HT on an
adapter, you may run into something
similar, wherein your transmissions
have hum on them , even though
you've got plenty 01 current capacity.
Irs your own RF thaI's gelling into the
adapler. Sometimes you can cure it
with a toroid on the DC wires, soce­
times you can't,

Fina lly, here's a Irick you can use
when you want 10 opel3te something
which has a nonnal current drain with­
in the adapter's specs, but whietl has

momental)' demands the adapl&r can'
ptOViOe. I ran into that when I tried 10
rig up an adapter lor a lillie a-mm
video recorder that took several limes
itS normal current lor juS! a moment
whenever the eject evuc n was
pressed. ThaI caused the adapter's
voltaqe to drop low enough to shut the
recorder down . I put a 9600 J.lF cap
across the adapter's output lines, and
It slo red enough current to prop the
whole thing up lor the fract io n of a
second that was required.

Well, t lold you there was more 10
AC adapters than just plug and play!
Se e you a ll n ext month. 73 de
K81UM. III
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73'NTERNATiONAL-'''''
Arnie Johnsen NIBAC
43 Old Homestead Hvry.
N. Swanzey NH 0343 '

Notes from FN42
Well , my computer seems to be

fixed (I hope). II was acting flaky in
more /han one way so I ,ha lJg ht it
might have something to do with the
BIOS chip. I removfJd thaI and then
placed /I back in the socket. Tha t
seems to have fixed the problem , I
guess the chip had been .. the socket
for so long /flat /he pfn$ got a IittJe oor­
<Oded

We have a new Harrtlassador step­
p ing into the light. Bill Meara
N2COR/H/8, who has sent several
newsworthy leiters from the Dominican
RepUblic. has as ked 10 become ils
Hambassadof. From the letters he has
provided I know that he will make an
exce llent Ha mbassadof. Welcome
aboard. BiU! We look fctwarr1 to fflO(e
~tromDR_

I received a copy of a let fer to
Wayne from Dean Hale KF7CR. who
commented on a letter to Wayne from
Nat v. in Bangalore. India. Dean trav­
els to India regularly and has already
sent a letter to Nat so thai they migfll
meet. Doe sn', Ihat sound like funl
Dean adviS#Js Itlal if we 6rlllO tIalieilO
India, be prepared. India has its share
(J/ eye-openers. InternatiOnal tIave/efs
need to accepIltlat !hey arenl in IOtaI
con 'rol of the siluation. They are a
gues' In the host counlry. Flexib ility
and patience are important qualities.

Most 'raile/ literature is fvll of glossy
pidvres and romantiCiZOO /nlo. For the
rosiness tralleler, he recommends the
All Asia Guide pvblishe<1 by the Far
East Asia Economic R8'IIiew. He alsO
rect:xnmends tnd ia. A Travel SUlVival
Kit by Lonely Planet Publicaboos. T1ItI
latter is wriNen by two Englishmen and
a Nepalese. A good bookstore will
stock. either book The claSSiC Freedom
at MidnIght by Larry Collins and 00­
miniqve Lapierre gives a good sense
01 contemporary Indian history . . . and
a peek info tile Indian mind.

If any (J/ ovr readers are interested
In traver to IncJa. Dean will be glad 10
be a fesouroo. Feel tree to caOhim at
~ (503-687·2202) or at home (503­
68:J.2985). Tell him 1tla,73 sent )'OO'.

Congratulations /0 Woodsoo Gann­
away (Canary Islands' Hamt:>assadOf)
sna his wife on the arrival of their first
child, Lay/I Rose Tahirih, /)Om October
27. One of Woodscw'I 's neighbors calls
her "nino 10<f0 terreno.· whicll trans­
la tes 10 "fovr-wheel-dri ve kid." She
goes everyWhere with Woodson, so
tile neighbor has a point!

Now. on '0same great news from
the world of ham reato . 73, Arnie
N1BAC.

Roundup

Ru. s ia The "Russian Robinso n

Club- was created in ea~ 1993 and is
Interested in the wor ld is lands pro­
gram-Islands On The Air (IOTA). It
has supported more than 10 island
Arct ic DXpeditions in 1993, two 01
which are new IOTAs: 4K2RRC (EU
019): 4K3RRC (EU 082); 4K4RRC (AS
005): 4K5RRC (AS 025); 4K3GW (EU
161); 4K3WO (EU 162): 4K3IRW3GW
(EU 082); 4K3IRA1ZA: 4K3IRA1WO:
UW1ZZ1A (EU 082); UW1ZZ1A (EU
162); and 4K4DV (AS 029). During this
year, the Ru$$ian island nallonar dipl0­
ma program (RRA) has be en devel·
oped . ke the naliOnal island P'OQIams
01 Italy (IIA), Spain (I DEA), France
(DIFM) . Portugal (DI P) , and Polska
(SP IOTA A). Competitors in this pro­
gram have received more than 120
diplomas. We greatly hope eat inlerest
in the Russian national ~tand program
(ARA) will be Increased every year.

ARC publishes a magazine·report
every Quaner whiCh gives information
about rnerrtlers of the dIb, the IaSI is­
land, polar and sea expeditions. IOTA
News. and provides a databank 01
Russian island stations , Antarct ic sta­
tions (4K1 ). and much more.

Li ke mosl OX or ganiz at ions , we
need your support so that our program
can continue. We would like to thank
you in advance il you cou ld donate
anything (money, equipment. etc.) to
our cau se. All sponSOl"S will receive,
Iree-ol -dlarge , our magazine-report ,
"Russian Robinson News."

RRC invi tes all Interested hams
lrom different countries 01 the world to
arrange joint expeditions to the Islands
of Russia, The AAC can help to ar­
range any lIiSit to any island of Russia
and to eeme aU organization problems.
We wait for your suggestionsl

Please c:ommunicate with our head­
quarters: RRC, PO Box 3. 398000.
Lipetsk, Russia : NSI. Ud. (ARC). 429
South 321 SI., Place * E 10. Federal
Way, WA 98003, USA; 11HYW (RRC).
Gianni Varetto. PO Box 1, 10060, Pan­
calieri, (Torino), Italy. Our E·Mail : victor
o stack . serpukhcv. su .; Pac ket:
UV3DIN 0 W2XO.*WPA.PA.USA.
NOAM.

Bast Robinson wishes I rom
RW3GW. V. Sushkov.

India The All India Amateur Radio
Convention lor 1994 wil l be held in
Bangalore April 9-10 . This event is
called "Hamvention-94." 1t Is sponsored
by lhe National Ins tllu te ot Amateur
Radio and hosted by the Institution 01
Engineers. The venue Is also the Insti­
tution of Engineers (Kamataka State
Centre), Banoalore.

The theme of the Hamllenlion Is
-aam RadiO-A Global Fralernity.- It
will focus on venous aspects 01 this
unique hobby. An exhibillon 01 instru­
ments relating to lhe hobby, HAMPEX­
94 (a stamp exhibition on relaled sub­
jects) and a Ham-Esperanto meet are
planned, along with other usua l pre-

sentation sessions. Delegates l rom In­
dia alld abroad are inIIited to partiCi­
pate.

For a free brochufe and registration
lorms, write to: Nagesh Upadhyaya
VU2NUD, General Convener, PO Box
1129. Bangalore 560 cu .rone.

ISRAEL
Ron Gang 4XfMK
KbbuIz Uri71
D, Negev85530
l~eI

4X1RU HF·VHF Gateway Go ing
QRT For the past six years, Jim Stone
4X1 RU has been running an HF·VHF
Packet Radio Gateway, He has dedi.
cared his HF transceiver. alT1>lil ier, and
beam antenna 10 this end. and spends
about three hours 01 his time dally
keeping ev81Ything orderly and running
smoothly. For us in 4X·l..and, his sta­
tion is the main junction for an mes­
sages alld bulletins to and Irom outside
the country. We daily check into one of
the lour BBSs on 2 melres, and get a
list 01 about 60 new bulletins lrom all
Oller the worIcl, as wei as sending and
receiving our own personal mail. All
thiS goes thfOUljl 4X1RU, and without
his efforts, VHF-UHF packet radiO in
Israel would be pretty boring.

Howeller, it turns out lhat most 01
the hams benetil ing l rom Jim's efforts
are outside ot Israel. Because of the
stra tegic position 01 Israel between
three continents, as well as the pecu­
liarities 0120 metre propagation, much
01 the traffic to and between Europe
passes through ""X1RU on 20 metres.
Jim points out lhat the Pyrenees m0un­

ta in range acts as a barrier, and he is
the main link between Spa in and the
rest of Europe. 4X1RU says met mere
are difficulties in th e European UHF
backbone pac ket network. and as a
result m uch of th e l ra fli c is ro uted
through him. In the past. because 01
the U.S. FCC rulings about third-party
traffiC. messages tor Europe from the
Stales could be addressed only v ia
Israel, with whom a third-party traff ic
agreement exiSted.

Anyone who has hoo ked up his
TNC and computer \0 an HF rig and
watched tne pac ket nemc on 14.107
MHz wonders how any serious mes­
sages can move at all there on 20 me­
tres. At 300 bps. a quarter of the speed
on VHF, the problem is compounded
by the abundance 01 aRM. and it
seems to take forever for a paragraph
to be transferred. Nonetheless,4XtRU
moves an average 01 one megabyte a
day of messages and bouesns on the
Irequency.

Jim will now be able 10 participate in
other amateur recc activities (like talk­
Ing 10 his friends aroulld the world on
HF SSB) and be able 10 communicate
on VHF. wh ich is jammed al the time
by the BBS running on VHF. After a
"vacation " Irom all this act ivity, J im
hopes to inllestigale activities slJCh a
PACTOR and CLOVER,

Thanks, Jim, lor aillhe years of ser­
vice. Your act Is indeed a hard one 10
follow. Be seeing you on the bands!

VHF-UHF Link to Ells' The trusty

team 01 ""X10M , 4Z5AY, "" X6PH ,
4X6WP. alld 4X6ZH installed the first
stage of the link bringing to Israel's
southernmost point reliable ham com­
munications with the rest of the coon­
lry. Installed at s net erut. overlooking
the Arava highway lrom acoci so kms .
north 01 Ellal, the link Is lied into the
145.325 Yalir repeater, which covers
Irom the Tel·Aviv area down 10 the
Central Negev. The link relays what is
heard on 145.325 10 434 .500 MHz, and
if 145.325 is Quiet. then a signal trans­
mitted on 435.500 will be rerayeo to
the input Of the Yalir (in the center ot
Is rael) re peater to be heard on lis
output. A UHF yagi points dOWn the Ar­
ava Road to Ellal and the VH F vesr
beams north 160 kms to the Yatir
repeater. A 91.5 Hz cress subaudble
lone is necessary on both ends of the
system.

As these tines are being written, the
task 01completing the rest 01 the VHF·
UHF-VHF link wrth Eilat has been com­
pleted . It works' The link'S backbone,
located in Shaharut. uses the UHF
Simplex Irequency of 433.300, work ing
into a VHF transceiver In Ellat on one
end and the Yalir R1 3 VHF repeater in
the hills north 01 aeer-sneva on the
other side. In Eilat. you may WCll1l. USing
a handie operating on R12 (145.300­
ollset, as with a standa rd VHF re­
pealer). You will not hear a squelch tail
when you leave the PTT, as it is not
acting as a VHF repeater but. rather, is
relaying th e sIgnal to UHF. The Ire ­
quency spl il is just tor qMlraling conve­
nience. It can be usee! as a repeater in
suat. though, if you use a dual-band
rig. transmit on 1«.700 and liSten on
433.300. And. driving along the Arall8
hi ghway north 01 Ei lat. you will be
linked into both Eilat VHF and the Yatir
repeater by wo rking simple x on
433.300. In all cases , a PL tone of 91.5
Hz must be used.

Now all you need is a 2 metre hand­
ie-talkie while basking in the sun at thiS
Red Sea resort town and you' re in

touch with thtl centre of \tle countsy. "
was pointed out that thiS Is a true pc­
neering triu~h 01 ham radio In Israel
as there is aclually no commercial ser­
vice at any price tnat will presently al­
low you, In Eltat , the same rang e of
hand-held or mobile communications.
HaIS off 10 our IARC repealer crew lor
their imagination , nare work , and
pu ling off ot' this terrific job!

MONACO
Daniel PiaN3A2LZ
B.P. 349
MC9BOQ7
""",,,0

Monaco has had its share 01 ama ­
teur rad io v is itors lhis past month.
DK6AS paid us another visit. operating
from his hotet room. Another ham
cam e fro m the UK to operaIe Ih e
COWN CW contest. Unlortunately, he
had equipment and health problems
and had 10 relum home before the con­
test even began.

One visitor whO is legal is F9UW.
He has been operating mobi le/portable

ConlincJed on page 90
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Photo A: OSL card from the Special Event Station at Taejon EXPO '93.

REPUBLIC OF
KOREA

Building 25, Tsinghua University, Bei­
jing 100084, People's Republic of Chi­
na. [Packet relayed by KE7XOj

6K9:l XPO
";, ".~',-;';'1) i) 6K93XPO

?';;- J'" ZON E25
I;/? RAn\'0 ~ EXPO'93-S

youngest but most zealous members
of TUARC. Alter his first meeting with
Rick BZ10L, In November 1992. lhe
open-minded , smart boy quickly be­
came hooked on the hobby, and has
been very much involved in almost all
of the club aelivities since. 'What a ter­
rific relaxation, work ing on the radio
while forgel ting about tne pressure
from schoo iing!· Crazy aboul con­
structing antennas, Sean is also start­
ing 10 teach himself CW lhrough the
SuperMorse program , and may b e
heard on the low bands from time to
lime during the winter season. Acting
as a Public Reiations Group member,
he not only doe s a supe r job a s
BZ1 LUV, but also gets me hang of his
university subjects very well. "We are
always learning, both about the radio
and about the life, especially about get­
ting along with various kinds of people.
TUARC has taught me a lot 01 things,
and I am very lucky 10 be in this club
and know these guys·

Thanks! Our hearty apprsclatlon
this time goes to BZl AA Tong .
BZl HAM Chen, DJ7BU Dieter. EA4AD
Jesus, GW3GJQ Roy, K6DGW Fred,
K800l Jerry, KA3BMS Hank. K02BD
John, K04XM Bob, Nl BAC Arnie ,
NSVGC Presley, O E.2 CAL Waller.
SM5BOV Lars. VE7C IZ George ,
VKSADO Donald, W5KSI Angelo.
ZL1KG John. ZL2MAX Max, and espe­
cially, Mitsuo JASTX for his wonderful
Paelor BBS service and Bob N0ARY
for his state-of-the-art packeHnternet
gateway.

TUARC can be reached via any of
the following pain s: packet-BY10H
e JA5TX.JPN.AS: lnternet--<:ontact
Bob, gateway_request@Arasm~h.com.

For more info, airmail: Rick Niu, Public
Relations Manager TUARC, Room 316

the antenna system and proper con­
ne ctions with the Yaesu V/UH F
transce iver have been set up and
working. However, nothing has been
heard on the SSB when the bird, ac­
cording to InstantTrack, is overhead.
Several packet bulletins regarding a
solar eclipse that has stood in the way
of normal AQ-13 operation have been
noted but there might be something
else that wenl wrong. TUARC will ap-­
preciate your instructions if you have
had any experience with the OSCAR
satellites or you ere a regUlar user of
AO-13. Any reference books would be
welcome.

TNX Marcon i If you have been
carefully searching around 30, 40 and
80 meters lately, you might have come
up with BY1QH on CWI Yes-Rick,
Sean and our dear old tneno Dieter
DJ7BU are fairly active on the low
hands. Keep listening and we won't let
you down: 1430-1600 and 2230-2330
UTC. CSL via the Callbook.

First BY2 BY2AA, the first and cur­
rently the only station in Region 2, is
tocated at the Sports Commission of
Heilongjiang Province In Harbin, North­
east China. Equipped with a TS-l 80S
and a TS·S200 , the club started to
work the world on SSB and CW on
May 3, 1993. Two operators are known
to be active: Mr, Li Feng, BZ2LF and
Ms. Li Ruqin. CSL via PO Box 89 .
Harbin, Heilongjiang Province 150001,
China.

BA Net They are not a large com­
munity, but they are heard every day.
This best describes what the BA hams
are doing. Every Sunday around 0000
UTC, thousands of Chinese SWLs lock
their Irequency on 14180 kHz-the BA
Net-lislening for the most noted 20­
odd Chinese hams. What's more, a 2
meier net is "triggered" as well, both in
Beijing and Shanghai, when the clock
hand points to 8:30 p.m. local time.

The BY2-3 Lisl By July S. 1993, the
following 11 stations (shown aipbeben­
cally) have been registered in Regions
2 and 3:

(Call-QSL Inlo) BY2AA-PO Box 89,
Harbin, Heilongjiang Province 150001 ;
BY3AA-PO Box 7, Tianjin 300040;
BY3 AB·PO Box 7 , 'nanjrn 300040 ;
BY3AC·PO Box 7. Tianjin 300040 ;
BY3AO-PO Box 7, "rtanjtn 300040;
8Y3AE-PO Box 61, Tlanjln 300270;
BY3AF·PO Box 7 , Tianjin 300040:
BY3AG·PO Box 7, Tianjin 300040 :
BY3AH-PO Box 7, Tianj in 300040:
BY3AI-PO Box 55 1, Tanggu, Tienjin
300452: BY3CC-PO Box 2. Tianjin
300020.

Who's Who at BY1QH Sean , a
second-year E.E. student, is one of the

PEOPLE'S
REPUBLIC OF CHINA
Rick Niu, Chief Op.• BY10H
Room 3 16 Building 25
Tsinghua University
Beijing 100084
Peopie's RepubliC of China

Sorry Es Happy Our apology tor
the delay in issuing this 17th Issue be­
cause of two busy weeks with the
satellite ground station . Thank good­
ness we are not too late to deliver our
cordial Season's Greetings: We all
wish you and your family a Merry
Christmas and Happy New Year 1994!

SlIenl Night A Christmas party was
held by TUARC on the evening of
November 18, 1993, in a nicely deco­
rated bar near Tsinghua UniverSity. All
of the club members and many ot our
Chi nese and foreign ham pals took
part. A double-layer cake with the sign
-HAM 1993" on it was ordered and a
BT2000BJ videotape orcouceo by the
Wo rldw ide Television News was
shown.

Chi na on OSCAA S First off , our
sincere gratitude goes to John KD2BO
for his popular SpaceNews (29-Nov.­
1993), where our effort to get BY on
OSCAR 13 was weu-meenooeo. We
are happy to report that, as of now, all
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from here for years, is fully legal, and
also cst,s.

On the subject ot visiting hams, not
all hams claiming to be from the Princi­
pality are aelually operating 'rom here,
One case in point is 3A2CC. We have
been rec eiv ing many ca rds at the
A.A.M. tor thi s station. The claimed
contacts are mainly for August 1993.
This cansqn has never been issued by
Monaco officials and has never been
heard here. If you contacted this sta­
tion , . . SOl"ry. it doesn't count for any­
thing.

Pirates show up fairly regularly. My
own callsign was pirated, especially on
15 meier CW during 1989. All current
licensees are listed in most callbaoks.
The next series 01 licenses will be in
the 3A2M? series.

Congratulations to a couple of
Monaco hams. One 01 them received a
U.S. Extra Class license and another,
3A2LU, has qualified for the Worked
All States (WAS) Award. To my knowl­
edge this is the !irst one issued to a
Monaco ham.

Finally, the 3A CW group has been
issued the callsign 3A2CW. Hopetully
this callsfgn will be appearing on the air
soon.

CIRCLE 296 ON READER S ERVICE CARD
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ilFJ-949E World's mos t popular
149" antenna tu ner covers 1.8-30

MHz. has lighted peaa
zerage Cross- Needle SWR!
attmeter, 4:I balun for balanced lines
jd full size 300 watt dummy load.

Versat ile 8 position antenna switch
ts you pre-tune MJ-1-949E into
nnmy load to minimize QRM.

Custom inductor switch was
uefully engineered 10 withstand
nreme voltages and currents.

Cabinet is chemi cally e tched 10
lFJ's bond lou gh baud-on paint.

VHF/HF Packet lNCs
'J-1270B ... ... --,_ ,
119" ' . • • • .

MFJ·1270B super TAPR TNe
one has a world wide reputat ion as
ie most reliable packet TNC in the
orid -- many work 24 hours a day for
ears without a si ngle fai lure!

Fully TAPR TNC-2 compatible.
HI' and HF operation,frt'f' AC power
rpply, new enchanced mailbox
cpandable to SI2K with auto/reverse
tai l forwarding, WeFAX mode lets
cu print weather maps, optional
lug-in 24001960O baud modems.
I SS interface, MFJ Host mode.

MFJ lNe/Mic Swilch

Switch between your TNC or
ncrophone by pushing a burton!

just plug pre-wired cables into
our rig's mic connector and TNC.

Plug-in jumpers lei you use nearly
l y rig with 8 pin mic connector.
tFj-I272R, S:W.95 /MFJtrAPR TNC2
ores: l\If'J-I272RXlPK-232;
IFJ-I272RYVIKAM VHFIKPC3;
tFj-I272RYIIIKAM HF Port;
IFJ-lmBZlPK-HK. $39.95 each.
or 8 pin RJ45 modular phone jack re­
lace H with M in model number above.
Regenerative RCVR Kit

1FJ-81 00K ... E".t="
5 9 " kit ,A' ..

v i '"
J[FJ-8100W , .-.. ".' -- -
7 9"wirrd Uuild this regenera­
've shortwave receiver kit and listen to
hortwave signals from all over the
vorld wnb just a 10 fool wire antenna.

lias RF stage, vernier reduction
rive. smooth regeneration. five bands.

:J- 12728

14"
. ­

~- : .",.. . ..,
'-. 'J--- . ,

MFJ's world famous 3 KWVersa Tuner V
Here's why the MFJ- MFJ-9R9C - -

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

Two massive 250 pf
transmitting variable capacitors can '
handle amps of RF current and , )
6QOO RF volts. Logging scales. '- -. - - - - •

t>reci..ion ball bearing roller inductor. three digit turns counter and
spinner knob give you exact inductance control for minimum SWR.

I.Ighted peak/average Cross-Needle SWRlWaumeler has 20012(XX)
watt ran~es , Su~r heavy duty cur':t'nt ~al un ha~ two giant2 'h inch 'FreeMF.1 Catalog I
powder lro~ ,toroid co~s wound wlt~ 1eflon~ wire. . L.:...:....ifme or calJ , , ' 8QQ.647-1SOO

Six pcstuon ceramic antenna SWitch has extra large contacts. Fhp N t n t /0 d o00-64~7~1~.~tHJ
I d diti I . I · . ... ea re.. ea ter; r erst e •stand. dummy oa •one. year un.con ItlOna guarantee. a urmnum c?' ,.. Technical Help: 800-647-T ECII (8324)

mel, tough baked-on pamt. lockmg compound on nuts/bolts, handles ' 1year IlIIconditWnal guaranle-t . 30 daymoney back
3 KW PEP, 101J8X4 Ihx 15 in. Md cr lamp needs 12 volts. Add $ 13 sIh. guaramee (less SI1I)on ooim from MFJ • Free tlIl.1Jog

MFJ ENTERPRLtit.:S. INC.MFJ No Matter What" Guarantee MF.~. Box494.Mi~.S"'~MS 39762
MFJ's famous one year N o Matter What'" unconditional iI (601) 32J..S869; 84:30CST. Moo-Fri.

~;'J;~u~~~~d~~ ;:~I ~Pna~r~t~~I~~:~af~~~rf~rlt~;2/our .sa.f' .F~~~r...~'!~~~'!il.;"'~
C1RCtJ: III OH READER SERVlCf. CARD



"Okay, enough about history,
now we're going way out into left field.

Are you ready for a stretch? "

Free Music? What 's This, Another
Con Job?

We keep hearing there's no free
lunch, but evel)' lime someone puts
out some lood we beIy up 10 the table
and start eating. hoping this time II's
for real. 5 0 whafs all this Iree music
stuff? What's the catch? Well, it isn't
totally tree . but it's darned c lose.
Close enough so you can build one
heck 01 a music l ibral)' lor peanuts.
You can buIld yours the same way I
buih mine. The English language is
pit ilul when it comes to expressing
leel ings, so I can't begin to tell you
how exciled, happy, sad, enthralled I
am when listening to Joplin, Nazareth,
5ibelius, Gliere. No more than I can
explain the eeeteeem 01 skiing hard
and last down a slope or scuba 0Ying
on a reel ful of fish . Why are Q)rI(ests
so ITl.ICh run? Why do OXers chase a
rare one lor hours? Whars ltIe lun 01
sitting in some rare country and work·
Ing the pileups?

But a music libral)' is something
you have lor li fe. I can putl out The
MuSiC Man CO lro-n Tolan:: and er:joy
the incredibleness 01 the mesic. the
lyrics , the pe rlormance and the
recording. We haven' go11he woros in
English to communicate this. Nor can I
ever realty explain to you the leelings
01 combined happiness and angst I
experience in listening to Joplin's mu­
sic as played by Scott Kirby. Or ltIe
emotional experience of Cesar
Franck's syiiiPhOl'lY played on a good
tw-fi system. I can only do my best and
hope you ·1t join me in enjoying the
things I have found so exciting.

You? A Music Expert?

Yes. you! look, everybody, IncIud·
ing you, likes so me kind 01 music.
Whether you enjoy rock, ragtime,
blues, DOOetaI"ld, jaz.z, bluegrass,~
ee. or old-time fiddle music. there are
some kinds 01 musiC that you like. You
are a music expert on one thing: the
music you like to hear. Okay, now I've
got a way you can ca sh In on your
expertise.

Sure. some people like musk: more
than others. Some not only liSten to
music on the radio and buy records.
they go 10 concerts! A lew even go 10
music tesnvars, which are popping up

ing a breast cancer treatment in Swe­
den where theY put a probe (needle)
in the middle 01 the cancer with +12
volts on it and ringed the cancer wittl
·12V probes, The result aller a short
appfiCation 01 the voltage was a quick

""".You" Ieam more about tlVs sort of
thing in the Bob Becker books I recom---I'm reminded 01 Michael CriChton's
book. Travels, where he pointed out
fhat radical mastectomy lor breast
cancer as an example 01 superstitious
behaviOr in that the re is no scientific
evidence that there are any benelits.
ElCcept perhaps to the doctors and
hospitals. wt10 reap milllons. Mike was
a doctor before he got into writing and
directing. You'" er10y jtjs $4.95 podl.­
etbook. look lor it,

Breasl Cancer

A reader who, lor some perverse
reason, enjoyed my entcnat on biG­
eleclr1City, wrote 10 say that while he
was visiting England a lew years ago
the BBC ercecceet a program shew-

rr'I9SSS98 your computer 'Nil be check­
ing each word as you type lor multiple
meanings, Then, When you're done, in
addition to your rcrmat spelling erecs.
il' ll stop at each word With a multiple
meaning and ask which meaning you
have tn mind. The dictional)' it uses lor
tns will assign bit 9fOl4lS to concepts
instead 01 just words. fI cheat on jtjs

and add a sheth bit. giving us a 46,600
concept dictional)'. That ougtt 10 hold
us tor most communications. We can
aflord to be a lillie slower on our
throughput when we're providing an
aurcmatrc trane tenon into any lan­
guage in the WOfld. Well slNI run Cir­
cles around 9,600 baud ASCII .

With throughpul like this we'd be
able 10 transmit lor a second o r lWo
and send whole stories. It would take
around one and a half seccree lor me
10 send a 16-page booklet. The story
01 my recent trip to Hawaii for the cold
lusion conference, plus scuba diving
on all six major islands. would lake
maybe 15 SOCOIm kl zip through. 01
course you might preler 10 not be bur­
dened with reading and just want a
signal and weather report. I can do
that in a millisecond and be on to
morelruilful contacts.

I Ihought you might enjoy the coo­
cept. even thJugh I realize that no one
will pn:babIy bother 10 make it happen.
Even though someone could easily
get disgustingly, filthy riCh by deve1op­
ing it and selling the systems •• . and
not just 10 hams. Hey, put me down lor
2%, okay?

Five bilS opens us to another 7.776
words, and we're stiMbeatWlg the heck
out 01 slowpoke digital , Now we're
covered l or over 99% 01 the wo-os
used in normal communications.

It wouldn't be very difficult to speci­
fy at the beginning of a message iI a
special dictional)' Is going 10 be used.
In this way we coukl have one lor ccc­
tors, anothe r lor lawyers, eogiroeers,
computer tweaks. and so on. Even
one lor hams with all the o-ccees buill
right In.

Wail, there's more. II we want to
have secura communications we can
just shuffle those bits a little and the
words com ing out will be gibberish,
unless you have the key.

I'm not done yet. NeKl, leI's sup­
pose that you 're In eommoneeuons
wilh someone who doesn't know En-­
glish. Like Japanese, lor instance. No,
most 01 them know English. Make it
Chinese or Arabic. How are we going
to do this the easy way? No strain.
When you are busy typing in your

Trlgital?

Now let's Just suppose that instead
of sending just zeros and ones. that
we drive the engineers tota lly bonkers
by &ending ones, twos and threes. Our
frequency shift keying win then have
wee frequencies nslead of two. Right
away thaI gives us seven combina­
tions instead of two. 1,2,3. 1-2. 1-3.
2-3, 1-2-3. II two choices giv68 us digi­
tal, then three should be Iri9llal, right?

With digital and two bits we have
lour possible CCll'OOinations. WI1h IrtgI·
lal we have 49. With three bits we
have 343 ..o .. OiilatiOnl .. . more than
enough to hancIe just about anything
in the way 01 special characters. So
we've reducecl the number of bits from
eight 10 mree ror the same throughput.
That's 2.7 limes the speed with the
same numbel' 01 bits. ThaI's like send­
ing at 25,600 baud.

Now, belore you get too excited

hinkies thai can boost that to 14,400
baud, but it ain't easy. Or cheap.NEVER SAY DIE

Why StoP at Digital?

Dig ital is good. II's all zeros and
ones. marXs al"ld spaces, yeses al"ld
nos. II's also cumbersome as all hell.
II takes eight bils of ASCII code to
communicate one lousy letter, I don't
know hoW good you are at counting by
twos, but In the digital world you only
need IViI'O fingers 10 count II lakes a iI­
lie getting used to. Why do we need
eight bits? Well , il we used one bit
we'd getlWo choices, Wrth two bits we
have lour. Three one gives us eigh t
possible combinations. So, where we
want to be able to communicate 26
upper case fette rs . 26 more lower
case, 10 numbers, and a bunch 01
punctuation mar1tS and special charac­
ters, we're out to eight bits. That gives
us 256 OOI'Ii>ir1ations.

Some 01 the earty OEC minicom­
puters made do with six-bil code, but
this only provided 64 combinations, so
it slowed them way down when they
were used lor word processing,

The old Teletype code only had five
ens. so we were Sluck with only 32 over this I want 10 take back one 01
combinations. Maybe you noticed thai those corKJinations al"ld use it just as
telegrams were all upper shill eners. a start bit. I'd like to use the 1-2 -3
The Teletype keyboard had the 26 let- combination lor this. This will then act
ters in the lower shit! and the numbers as a reference lor the three tones.
In the upper shin, along with most 01 This takes us down to six possible
the punctuatioo, One key put you in cont>inations we can use lor our blls
the upper Shill. Another was a car- Instead 01 seven. Three bits wil pro-
riage retum, and so on. YiOe us with 216 COI,oliltions, which

Okay, enough about hislol)', now is fTlO(e than enough to take care 01
we're going way out into Ielltield. Are uppe r and lower case letters, the 10
you ready lor a slretch? One 01 our numbers, lots 01 punctuaucn, and
problems today has to do with the plenty 01 special characters such as
slowness 01 communications. We're dollar and yen signs, brackets, etc.
up around 9,600 baud for much 01 our I'm not done yet. let's SUppose we
Landline stuff, and that beats the heck want to speed things up a lillie. See
out 01 the 60 words per minute Tela- where I'm headng? No? Okay, n ex-
type speed we started with, and the plain. Let's say that _ use three bits
100 words per minute we graduated lor most ollhe ASCII code combine-
into. Bauds? BlIs? When we use lions. That's l ine il we don't mind
ASCII we send our characters in eight- spelling out even the mosl often used
bit groups. plus a start bit, a stop bit, words, But, if we send lour bits we'll
and a parity bit , 'tnars 11 bits lor have 1,296 combinations and thus be
sending one tetter or number .. . a able to communicate 1,296 of Ihe
byte, most often used words by just addng

Do I have to explUlthat parity bit? one bit. This will cover a surp rising
Thars in there totelt you When some- amounl 01 our normal communica-
th ing somewhere In the system is lions. We could be nasty about it and
screwed up. Your computer adds up lean toward shortening words like
all the bits In one byte and checks 10 'communiCation" to one character, as
see It the number is odd or even. II well as our more ollen used shorter
you <Seclde on even parity. it adds a bit words.
to any odd bit number. Thus, il the Hey, _ 're dealing with~ers

computer gelling the eata runs across here, so _ can make 'em do almost
a byte with an odd number 01 bits it anything we want, building the com·
lights up till. teling you thai something plexity into a cheap chip ••• 50 leI's
is amiss. consider going out even one more bit

50, at 9,600 baud we' re actually so we'll have a larger dictionary. Now
gelling about 872 characters a sec- we're out 10 7,776 possible corcoa-
ond, Divide by sllC 10 convert that into lions. ThaI's a pretty good-sized diCtiO-
words and you're througll>utting about 1'131)', one large enough so we a ren't
145 words per second. ThaI's laster going 10 have to speA many words out
than most of us can read. Thar s over II your comput er gets a mree-en
8,700 words per minute. "word" It'll Iranslate lt into a single

II's too slow. We can do better than character. II it gets lour bils iI pro-
that Yes, I know there are some do- duces one 01 the next 1,296 words.
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lune with the times. Thf:ly have yet to
issue lhe urst AmeriCan patent In the
cold Iuslon lield. 15k.



"So what's all this free music stuff?
What's the catch? "

all around the country. Even way up
here in the mountains 01 New Hamp­
shire we have a restaurant thai spe­
cranzes in blues (Rynbom in Antrim),
another in folk music (The Folkway in
Peterborough), and one in bluegrass
(Del Rossi's in Dublin).

But no matter how much or little you
love music, you are an expert on what
music you like, and tnere are record
companies out tnere that want to lind
out what you like. This is where Ihe
MusiC Research Foundation comes in.
This is also where you can build one
heck 01 a music collection for peanuts.
Damned near free, actually.

So who's going to shell out to send
you music and why? Just put yourself
in the b ig fat lu xu ri ous chair of a
record company execunve. You know
Ihe odds are only about one in 20 that
your next new release is going to pay
for itself. much less be a hit. And this
despile all the experts you have on
your staff, and your own intuition. It's
worth a lot to you to have a focus
group listen to your new releases and
rate each one on how much they like
~ . You don't want music-Ph.D. expert
opinions, you want to know how much
the general public is going to like your
release.

Record Companies Need to Know

This information allows the record
companies to put thei r major promo­
l ion money behind the winners and

not waste big bucks on losers. Premo­
tion can't make a lousy record into a
hi!, but the lack of it can keep good
music from gelling anywhere. Thls
same information is also helpful for
reco rd store managers when they' re
deciding how many copies of a new Ii·
tie they should order.

The Music Research Foundation
has been providing Ihis rating service
to a few record companies , but It's
been so successful in picking htts that
now many more want il. Thus , Ihe
Foundation is looking for volunteers to

gel newly released CDs and cassettes
and rate mem The record companies
provide the review CDs and CAs 10

the Foundation for tne Research As·
sociale groups. All the foundation
charges is $3.86 each for CDs and
$2.77 for cassettes, just to cover Ihe
handling, shipping and record-keep­
ing.

Since there are many types 01 mu­
sic, the Foundation needs hundreds
more Assoc iates 10 he lp evaluate
them all. If you' re inte rested, let the
FOUndation know what kinds of music
you like and send a $ 10 reqlstraticn
fee (check or creon card) to cover the

cost 01 setting up your enrollment and
shipping the lirst Ihree CDs or CAs for
you to rate.

over me last 10 years I' ve rated
well over 5,000 new CD releases, plus
I've written soma 3,000 tn-ceptn re­
views lor my music publications. The
result is that I have bullt a superb mu­
sic collection 01 classical, ragtime, the­
ater organ, operettas. country, blue­
grass, lo lk music, fo re Ig n, dance,
show tunes. old lime piano, choral ,
and so on. Nope, not much rock ,
blues, new age, or jazz. With severa l

hundred new releases every mon th,
there's no shortage of music.

You Haven't Got Time?

Somehow. despite my fairly busy
sched ule. I manage to put in at least
an hour a day listening 10 new releas­
es. Even on trips I have a portable CD
player with me and a box 01 CDs 10
rate. Thai's "work" that is very relax­
ing. Scientists are just now beginning
10 reoogni~e the therapeutic aspects
of music. Heck, when I was the Exec­
utive Director 01 the Music Research
Foundation back in 1952 I worked with
a group 01 New York's top psychia-

tests and psycboanalyststs and wrote
a book on the subject which the Foun­
dation published.

Record companies and record re­
lailers need to know which new re­
leases you, as a representative of the
general public, like. So give them and
yourself a break and start getting your
almost free music. Most of the CDs
sell for from $15 to $20, so you can
build a valuable CD collection in short
order. I know mIne COUldn't be reo
placed lor $100,000.

Here's your opportunity to hava ton,
build an enviable music collection, and
help the music industry to improve its
prod uct. Wou ldn't it be great il Ihe
ham manufaclurers wanted vox pop
reactions 10 their products? Dream
away-but listen to some wonderlul
music while you're dreaming.

Send your $10 to: The Music He­
search Foundation, Research Associ­
ate Fulfillment Division, 70 R 202 N,
Peterborough NH 03458-1107, or call
800-234-8458 with your creon card
number.

Ordering Books and CDs

[Editor's Nofe: Wayne often refer­
ences books and CDs in his editorialS.
The books are often available from
Uncle Wayne 's Bookshelf; the CDs
from IMPS by Mail. Both can be or­
dered by telephoning (800) 234-8458
or (603) 924-4196, or by faxing (603)
924-8613.J iii
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MoTron Electronics
. 3l OGCrfleld St'-Suite 4': Po' fkl:t , .27~;~ ,, ; ;~~ge:ne;p~gor\ 97402"

" TrjH i on.,,':]i)ol F~nt,«:iplu'<ld.boj l/>0 TrlOJ ,:' ~u..i~lppj~1

FMlAM ' rodlo ..transmltters have:' a unique frequency
versus tlmestart"up chcrcctertstlc-even radios of the
some , make and :model. Thls }'FlngerPrlnt- c:onbe
captured> stored"'ond "anolyzed. Our exclusive TxlD
SoftWare ond the-potentedtechl'lology ,cjf the TxlD-l:
18M/Compatible elrcult board :can h elp \'Oti ldentlfy
the abusers on youftepeaterf Orhelp you keep bock
of, the ' number 'of. rodlosperaccounton:C0tnmer.clol
repeaters;:,:><TCSS ' 0l"l.d, Pl'MF decOding;' as :well as.
Spectrum Occupanc" ' and .. Devlctlcn:' mecsuremenr
features further enho,n.ce thesvstern; ""';)'

.; :c:; (a1iorurltefol'o brochur6Wllh fuiidetolis/ " .. ,"
"" OddfttOlioi exomples.: :ondteChnlcol.speClflcations-A:

TxlD-l with Software $699.00
ShlPPln:¢fandllrog l¥'S Ground USA:Se.oo

V~and AMEX accepted. COO on cosh or Morley QdeJ ba$l, only': : ' ,"
Goverrment Purchase Ordfn QCceptl!ld~ '

Ord..... (800) 338-9058
Infoi(S03) 687-21 18 FOx: (503} 68nl492 "

Sstisfhction
Guaranteed!

Order Now,
from slock!
(800) 473-0538
or (7 14) 957-9268
for technical
information.

SYSTEMS

ID
VIDE 0

DOWN-CONVERTER
For 434 MHz. Low noise
MOSFET front-end for
greater sens itivity. Output
on TV channels 3-4.
589 +s/h

MICRO VIDEO PRODUCTS
1334 S. Shawnee Drive, Dept H

Santa Ana, CA 92704-2433

MINI-CAMERA
Si....'e: lxlx2 in. Weight: 2.5 oz.
Power: 7-14V/ROmA . Sens: 2Iux @fl .8
Lens: 3mm,4mm. Output: NTSC @IV.
The camera has been used in: ATV, Security
and Surveillance, RIC airplanes and Robots!
5269 +sIh

TRANSMIITER, 434MHz.
ATVM-70, a 80mW. Min i-size l x1.3 in ., 2.5 oz.
Power: 7-9.6V/80mA.

5129 +SIh

CIRCLE 30 ON READER SERVICE CARD CIRCLE 248 ON READER SERVICE CARD
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SPECIAL EtiiNTS'F"'b",k ~'d

Ham Doings Around the Worid

Listings are free of charge as space permits. Please send us your Special Event
two months in advance of the issue you want it to appear In. For example, if you
want it to appear in the January issue, we sholl/d receive ifby OCtober 3 1. Provide
a clear, concise summaryof the BSStmtiaJdetails aboUt your Special Event. Check
Special Events File Area 111 on our BSS (603-924-9343). for listings that were
roo la le to gel into publication.

APfl ll2

CHESAPEAKE, VA CAR.S .
' Springlest" Amateur Radio/Compute r
Show will be held at the Virginia Beach
Pavilion from 8 AM·3 PM. VE Exams giv·
en by COXA. Talk-in on 146.97-. Dealer
Contact: Preston P. Ipock N45HI, 1026
Calloway Ave., Chesapeake VA 23324.
Tel. (804) 543-4610. Flea Market Contact:
Robert M. Holt N45FH, 2539 Roundrree
Cir.. Chesapeake VA 23323. Tel. (804)
487-1896-
COLUMBUS, IN The Columbus ARC will
host a Hamfest at Bartholomew County 4­
H Fair Grounds, Family Arts 8 ldg., on
State Rd. tt. Irom 8 AM-2 PM. Talk-in on
146.790f.190. Make reservati ons thru
Marion Winterberg WD9HTN, 11941 W.
Sawmill ea.. Columbus IN 47201. Tel.
(812) 342-4670.
EAST LYME, CT The Southeast con ­
necticut Rad io Amateur Mob ile Soc.
(SCRAMS) will hold Its annual Spring
Auction at the Sen ior Citizens Center,
Waterlold Municipal Complex. Setup al 9
AM. Auction Irom 10 AM until sold out.
Bring your equipment to be auct ioned .
Talk -In on 146.07/.67 Rptr. For inlo, call
KAlBB at (203) 739-8016.
LONGMONT, CO The Longmont ARC
wil l hold its annu al LARCFEST from 8
AM·3 PM at the Boulder County Fair­
grounds, Hover and Nelson Rds. VE Ex·
ams at 1 PM. Talk-in on 147.27f.87 or

146.52. Contact Randy Stevens NONMD.
5280 Cypress Dr.. Boulder CO 80303.
Tel. (303)499-1106.

APAIL9

FERGUS FALLS, MN The Lake Region
AC will sponsor \heir 7th annual ARRl Af­
filiated Harnlasl between 8 AM-3 PM. at
the Hockey Arena, oner Tail County Fair­
grounds. VE Exams. ARAL Forum. Pack­
et Meeting. More. Contact Keith McKay
NOFKF, RI 1 Box 46, Battle Lake MN
56515. Tel. (218)826-6274.
LAWTON, OK The Lawton Ft. Sill ARC
will hold the 48th annual l FSARC HAM·
FEST from 8 AM·5 PM at the Comanche
County Fairgrounds in lawton. Talk-in on
146.9 1/ .31. Write to Bob Morford
KA5YED, 1415 N. W. 33rd e, Lawton OK
73505; or call (405) 355-6120.
ROCHESTER, MN The Rochester Area
HarnlesVComputer & Electronic Show will
begin at 8 AM at John Adams Jr. H.S.,
1525 31s1 St. NW. Talk-in on 146.22/.82
(WOMXW Rptr.); 223.22/224.32 (WOMXW
Rptr.). Contact Rochesler ARC, Alln:
Colleen veneos NOZDY, 707 / 1 1/2 51.
5 W, RDClJesler MN 55902. Tel. (S07) 280­
9102.

APRil 10

MADISON, WI The Madison Area Re­
peater Assn., Inc., will hold li s 22nd annu­
al Madison Swapfest at the Dane Counly

Exposilion center Forum Bldg. beginning
at 8 AM . (Set-up 7 AM) . Tal k-in on
147.7 5/ .15 on th e MARA Rptr.
(W S9AE R) . Res ervati on deadline is
March ars. Write to MAR. A., P. O. Box
8890. Madison WI 53708·8890; or can
Jim Waldorf KB9AQQ, (608) 249·7579.
Leave a message on the answering mao
chine.
NEW CASTLE, DE The Penn·DeI ARC
will present its annual Hamfesl at the Nur
Temple on RT. 13. Open 8 AM-2 PM (set­
up at 6:45 AM. Register for VE Exams at
9 AM. Packet and ATV Demos. Talk·in on
147.225+ and 224.2201R. Send reserve­
lions to Penn-Del Hemlesf. P. O. Box
1964, Boothwyn PA 19061. For info ca ll
(302) 798·7270.
TRENTON, NJ 1M Delaware Valley Ra­
dio Assn. will sponsor HAMCQMP '94,
theif 22nd annual Flea Market 01 amateur
radio and computer equipment. The evenl
will be held from 8 AM-1 PM on me cam­
pus of Trenloo Slate College, Roule 31 ,
Ewing Township, Trenton NJ. Wheeldlair
accessible. Talk·ln 00 146.07f.67. ccuact
HAMGOMP '94. P. O. Box 7024, West
Trenton NJ 08628. Tel. (609) 882-2240.

APRIL 16

JOPLIN, MO A Hamlesl, sponsored by
the Joplin ARC. will be held at John Q .
Hammons Trade cemer from 8 AM-3 PM.
VE Exams, Flea Market. More. Talk-In on

147.210+. Call for details at (417) 623­
3610 (days); (417) 782-5848 (eves); or
J.A.R.C., P.O. Box 2983. Joplin MO
64803

APRIL 17

RALEIGH, NC The Raleigh ARS will pre­
sent its 22nd Hamlesl, ARRl NC State
Convention and Compuler Fair, in the Jim
Graham Bldg., NCS Fairgrounds, l rom 8
AM·4 PM. ARRl , a WCA, MARS, ARES,
more. Pre-register lor VE Exams by call­
ing AA4MY al (919) 847·8512. For inlo,
contact Rollin Ransom NF4p, 1421 Parks
Wllage ea; Zebulon NC 27597. Tel. (919)
269-4406. Talk·ln on 146.64 -600.

APRIL 30

SONOMA, CA The Valley of the Moon
ARC, W860 WY. wi ll hold ns annual
"Ham- and Egg Breaklast and Swap
Meet, starting at8 AM at Ihe Sonoma Vet­
eran's Memorial Bldg., 126 Rrsl St. West.
VE Exams; walk-in , with registraflon at 10
AM. Testillg begins at 11 AM. Talk·in on
147.47 si~ex, and the 145.35 -600 and
146.205 +600 actre. PL 88.5. Contact
Darrel WD6BOR, (707) 996-4494.

MAY 1

BURLINGTON, fA Valle y Emergency
Comm. Assn. will host BurtingtQl Hamtest
'94 from 7:30 AM-3 PM, atthe Burlington
Drive-In Theater, Agency Sf. (off U.S. 34

CIRCLE 10 ON READER SERVICE CARD

ID·8 Automatic Morse Station Identifier
TLAS!_....

IWllO-­.......,.,.
COUIfIJIYl

1If1l_1IfIlFAmIAM' IIII1JfS 1IflI6lm/AMI'S
A ..- ..... _ 10 SfJ5 AVAILABLE ''-'" mopo to<
en;oy OU" map c~1 ' 1- AK. WA, QIt. D. Mf,lfV every stale, pIu$

regional guide 12· AZ, CAo HI, HM. NV, 1)( Ccno::Ic Maps ore
includes six Icii ••nated '3· CO, Mr, NO, SO. UT, WY .. C·_ and
-. _ .~~ bound 1<4- lA, kS. MN, MO, NE, OK '

cor.....,~,... 15- AI., Alt LA, MS, Me OK laminated In plastic.
easy use. Vert 16- AI., eM., n, LA, MS, TN Shows 2m, 220, 440,
~, end super for' f1-ICY, MO, NC, SC, lA, WV 900, and 1.2 GHz.
regional trov811$9 9518- II., IN, ICY, MI, 0Ii, WI Newly Upd¢edl
~ ~~ • 19- DE. P.t), NJ. NY, 0Ii, M. AM SCI; $tf 3.95ea.

•

I

REP£47iR MAflBOOI(
NEW!

1994-95
NOW INCLUDES

AUTOPATCH
AHDCTCSS

TDNESI

IOU<!! QSO" INCLUDES:

IIOAE =..~
~+';!!:!!~'HiEliUn"" 440 MHz

OUr new WORLDWIDE RADIO ~::::
ATlAS wUl help make your 0... .........itv _ Mo~~ oow
QSO's more fun and r-rr-r
Interesting. When you lalk 10 ovcilable 10 book formI s right,

OU" new book Includes al U.S.
an overseas ham you will Stales, all Ccnodlcn Provinces,
know more about his Mex!eo, central AmerIca a'KI the
country. Includes radio ond Corribbeanl Maps show city
geogrOPhiccl Intonnation fof locotlon, repeaters, highways, hem
over 320 counmes. More dealers, end tourist infOrmaIionI
han~SI$ PERA;CT FOR TRAVEU More It\cn 175

19.95 'Qli.:iER TODAY! 9.95

CIRCLE 33 ON READER SERVICE CARD

Compatible with Commercial, Public Safety, and Amateur Rad io
appl icat ions. Uses inc lude Repeate r Identifiers, Base Station Identi fiers,
Beaco ns, CW Memory Keyers, etc, Great for FCC. ID Comp liance.

$89.9 5 each
programming keyboard included

• MiniaTure in size. 185 -, 1.12",035-,
• Tm311y RF immune
• All conr>eclillns IT\Jlle " rltl microminiature plu9 and SOCket ",tn COlOr COdM " "es 3tlacned.
" CMOS microprocessor tor low "'JIl.ge, low 'ijrrent coe-acn: 61~ 20 VDC unregu",tO\J "I 8m.
• low dlsto~i<m . low impeclil nce, adjiJstable sir>ewiM! oulput: 0 10 ~ ~IS peak 10 peak
• Crylwl COnTrol~a lor ~i9n accuracy
• hnsmlner PTT OIJlput (to "~ transm'lter whi~ ID il bei"ll lent), is "n ~pen conectcr

eansrstcr uer will l\andle so VOC at 300ma
• f elO programma ble with SU PPLIED keyboard
• ConlirlT\Jlio" Tooe to inCicale accepted Pilr"meter, plus tones ro Indicate Progro'l'fIl'"9 errOl
• 11I1prolr "rlIll iog is Slored In a rIOll 'voIal i~ EEPROM w'lic~ may be allered . 1~oy time
• Mes5dge ~ngth O'o')r 200 cra-acters 10-19
• Trigger 10 with OCliw h,g~ or low
• InM)'1 ID ",Ih ;)Clive ~igh or I""'. Will hold 011 III until cna nner IS clear 01 Iraltlc
• Genlnles repeal" cau~esy tone . 1eod of user lronsm,ssiofl ,f eoanled
• Double S,OM tape "nO rnounllo9 rIo rdw~re $Uppil!ld tJr quic i< mO\J oli~g

• ~ral iog t~mperatu re range. -30 dell",.,,; C 10 + 85 oegrees C
• full one \'tilr warranty wilen r~ l ur1leil to llle f""lor, 11)1" repair
• Immeci. le one O;ly deli,ery

Programmable Features
• Eignl ptOIJrammabie. selecl:JlJie. mesSdges
" CW Spee(! Ir(JITI I 10 99 WPM
• 10 inlerval limer Irom 1-99 minules
• 10 hold off Irmer lrom 0·99 socones
• ew looe !requerl(;Y rr(JITI 100 hI 10 3000 hz
• f ront porch de/;/y iorervallrom 0 10 9.9 seconrJs
• cw IX Mew operallOn
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and U.S. 61). Ta lk- in on 146.7901.190
WOlAC'R and 146.520~l. Contact
Chuc* Gysi N2OUP, &tMgtOtl Hamfesl
'94. P.O. Box 911, &trlingtOtl IA 52601 ­
09H, or cal (319) 752-3000 (voiC&f.UJ.
YONKERS, NY The Metro 70C:m. Net­
-.ork Will presenl a GiaJlt Elecltonic Flea
Markel al l.i'la*l H.S., 9 AAf.3 Pt.l, rain
or shine. VE Elams. Talk"" on 440.425
MHz PL 156.7; 223.760 MHz Pl67.0;
146.g10 Hz; and 443.350 MHz Pl l56.7.
Mail paid resefVahons to METRO 70 CM
NETWORK, 53 Hayward sr. Yonkers NY
10704. For delails, call 0110 Supliskl
WB2SLQ, (914) 969-1053.

MAY7

MANITOWOC, WI The Mal"lOOfld RC will
hold its annual Hamfesl from 8 AM-?? al
the Manilowoc County Elpo CU. Ama­
twrlComputerlElectronics Flea Markel.
VE E.t.arrs. Contad w/$ASE 10 Mancorad
RC. P.O. Box 204, Mat'litolKlC WI 54221·
0204; or cal Red. (414) 684-9097 days:
Rot! (414) 7934733 eves.

SPECIAL EVENT STATIONS

APRtL2.J

TULSA, OK The Tulsa ARC will cele­
brate its 70th Anniversary by operating
W50 K, Irorn 18:00Z 2 April '18:00Z 3
April. Frequencles: sfcne-acwer SO kHz
01 the a enerar I S, 20, 40, 80 meIer sub­
bands, and the Novice 10 meter subband.
There wiU also be a 2 meter SSB slation.
CW---4ower 25 kHzof the General 20. 40,
80 meter subbands and the Novice 15
meter subband. fQr a uniqll& C8ftilicale.
send QSL and a 9112 SASE 10 Tulsa
ARC. P.O. Box 4283, Tulsa OK 74159.

APRIL 3-9

TWEED HEADS, N.S.W., AUSTRAUA
Staticl'l Vl2CQ wiI operate appnll . 2300
UTCOOJO UTC and 0300 urccscc UTC
from~ Quality (Kids with Cancer). JI
Ihe Tweed Heads area U NE New South
Wales. /I win be manned mainly by the
Vl<4 Gokl Coast ARS Inc. Frequencies:
7.050, 14.150, 21.150 and 29.S5O, all +/.
OAM. QSL via VK2CYI. VK2 &Jreau. A
OSl card wi~ be senllor aM contads.

APRIL 7

GLENBROOK, N.S.W. In cormercra­
lion of the 1401h Anniversary 01 the first
Morse telegraph circuit in Australia (be­
tween Melboume and Williamstown), the
Sydney Morseeoclial'lS Fraternity will es­
tablish a Morse link betweerl Melbourne
and Williamstown (with the venues at
each end yet 10 be Identified). The se­
ence ceeue JI Canberra will be linked
with borh lenninal$ so lhaI messages may
be 8ldlallged between the erree cenllfS.
Visitors wiU be able 10 send brielle!&­
grams 10 relatives or tnenee. without.......

APRIL .10

GREEN VALLEY, AZ The Green Valley
ARC will operale KC7MF 1600Z Apri19lh­
2300Z April 101h. to commemorate the
dosing 01 all TITAN 2 MiSSile sees in the
USA. Phone Bands: 3.860 (AM or SB),
7.230. 14.250, 21.330. 28.450 MHz. For
local 2m Rptr. operation, use 145.290
104Hz (-600). For a certificate, send OSL
and an 8112 SASE to GVARC, 601 N. l.JI
Canada. Green VaHey AZ85614.

APRIL 11

MOBIlE, Al The Mobie ARC wiI qlel"

ate K4ROO in commemoration of the
941h Anniversary of Submarines USN.
Operation wiI be from the USS DRUM al
Ballleship Park. Frequencies: 20m
14.220-14.280; 146.221.82 lor locals. For
a certifocate. send OSl. and 91:12 SASE 10
Murray Flanders K4ROO. 9075 Howells
Ferry Rd.. 5erliiiti$ AL 3657~7SC2.

APRIL 22-23

ADA MS, NY Members 01 Jeff erson
County ARC will operale N2DMl 1400Z·
2400Z April 22nd and 23rd, to commemo­
rate the birth of J. Sterling Morton, the
founder of Arbor Day. Operation will be in
the lower 25 MHz 01 cenerar 80. 40, 20
and 15m CW and phone subands. Try
14.060 +f· for CW ORP. For a special
QSl card, send SASE and OSL 10 John
Wagner N2DMZ, 20 Robert 51., Adams
/('f 13801i

APRIL 22-24

BAY CITY, TX The Matagoroa County
ARC wil operate NSOWF Irom OOOOZ­
2400z Apri 22-24, to celebrate the Bay
City Centennial. The Station Will operale
on all bands, in all modes. For a a SL
card, send SASE 10 N5QWF. 4404 Doris
S ., Bay Cffy TX 77414.
SPARKS, GA The Middle Georgia Pro
Ams will sponsor StaliOn AA4RI, to con­
memorate the loath Anniversary 01 "wire­
less" and the 1201h Anniversa ry of
Guglielrro MarconI's birlh (25 April 1874).
Opera1l0n will begin 22 April at 2100
UTC. and continue un1l1 1800 UTC 24
April. Listen lor AA4R1 in the lower 25 kHz
oIlhe General bands. Hams traveling on
1-75 Will be inYiIed 10 visit and operate !his
Station. For a eenucete. send a 9112
SASE, with QSL card to Curtis Carter.

114 Belmonl Dr., Warn er Robins GA
31068. For DX s1alionS noIl1esiring a cer­
eeete. QSl cards wiI go oul via the bU­
~,

APRfL29-30

DAYTON, OH Special Event Sialion
W8BII1;l wi. again qlel'ate from !he Day­
Ion HanwenIon Flea Market. during Flea
Markel eocrs 11200Z·2200z April 29th;
l000z·21()OZ April3OOl. Operation wi. be
in the General and Novice phone, and
ON portions (as band coodilions delale).
W8BI18 OSls 1000/0 to hams and swts.
To OSL, send a business-stze SASE to
W88~, P.O. Box 44, Day/on OH 45401.

APRIL 30

SONOMA VALLEY, CA The Varey 01 the
Moon ARC, WB6DWY, wi ~ operate in
commemoration of the City of Sonoma
and the \'aIey 01 the Moon's rIctl historical
heritage, from 1700 lJTC.2400 lJTC. The
station wiI be operated dUiMg !he ckb's
annual Hamfesl. lJsten lhroughout the
day on !he General phone pOOions 01 10.
20 and 4Om. For a nee pau:hn'l!lt certifi­
cate, OSL with SASE to VOMARC, 35B
PlNen sc Soo<ma CA 95476.

APRIL »MAY 1

PHILADELPHIA, PA The Olympia ARC
will operate WA3BAT from 1300Z April
3OIh-2CXXlZ May 1st, to commemorale the
96th Anniversary 01 AG'niral Dewey's trl­
~ over the SparVsh FJeet atlhe Battle
of Manilla Bay. SSBIPhone-3.896,
7.268. 14.266. 21.368.28.368, 145.270,
and packel. For a certificate, send OSL
and a 91:12 SASE 10 0l)nPa ARC. P.O.
Box 928.~ PA 19/05. III

EASTERN UNITED STATES TO:

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

April 1994
SUN MON TUE WEO THU FAI SAT

1 P·f 2 F

3 F 4 F 5 F-P 6 P 7 VP 8 P 9 P

10 VP 11 P 12 P 13 P-f 14F 15 f-G 16 G-F

17 F-G 18G 19 G-F 20 F<l 21G 22 G·F 23 F-P

24 P-F 25F '6 F 27 F 28 f-G 29 G 30 G-F

80 .nd 160 Meiers

These are the wintertime bands, when
noise levelsare 10\\1, but some good results
can be obtained Ihismoo!h. too. partiClAaliy
lrom the Northem Hemisphere to Central
and 50lth America and other areas 01 !he
Southem Hemisphere. East-.sf operW1gs
.. nil'" bt.C dayighl short sl<ip operlirq; 01
l4l to 350 rriles are possible on 80 meeers,
and over sao miles~ '19.",18 holn.
On 160 meters. you will l ind some OX
openings lhat peak iIIVUO"ld midnighC and
around lUl rise. bul Ihete ... be NO day­
IgI-. char'w::es lor short~ 00' oIher H iSlI be­
cause 01 Ili!1l BqlIlI absorption levels l1Ir­
~ the day.

In general. April may tum out to be one
of the better months unlil fall for 'fO'Jl OX
0JlP0'lI.riIieS. Because 01 the Iowet vaiJes
01 !lOla. nu~. openings Wlr be tewer ... num­
bef and farther between. Use the chans
wisely lor besl results. andmonitor WWV al
18 minutes after each hour lor vpdales on
the ionosphere. III

bands are subje<:t to~ ORN.
houle<$'. and on F_ (F) days signals may
not be much above ee noise level. Static
crashes are always a poobletn when flun­
derstorms ate present within Ihe skip,_.

15-t7 Meters

Fairly good OX oper il lQ$ 10 all areas 01
Ihe wOOd on Good (G) days. and occasion­
ally on Fair (F) days or days trendi1g lrom
Fair 10 Good or w:e veee. Expect open­
ings trom the Northem Hemisphere to
Af.i ca. South America and the Pacil ic,
peaking '" the afternoon. Short skip, during
daylight houts, 01 1,000 miles cr so is likely
on many days.

,.......
Very good OX opeuings to an areas of

!he wOOd lrom soorise Ih.ough the early
hours 01 daricneu. Openings should peak
an hour 00' two alter sunrise and again JI
the atlem(l(l'l_Shan~ opel il 9S beyond
750 nes stoJd OOCI.I'~ rnosi days JI
the dayIighI hl:lIn. ThiI sh:UcI be yo..- best
blind for OX opporU'lilies. .... strong sig­
RIlls on Good (G) days.

30 .00 40 Meten

Fairty good worldwide DX openings
from earty evening Itvough sonrise. ShOll
skip will occur over 1,000 miles during
hours 01 darkness, and between 100 and
1,000 miles during dayligtll houts. The 30
meter band eidlibits some characteristics 01
20 meters and some 01 40 meters. These

• "• •• • • •• • •• • • • • " • " •
" • • • • • •• • • ••• •• • • • • • • • •• •• • • " " • • •• • •

"• • • " " " " "" • • • •• • • • • • "• •• • • " •.'.• •• •• •

Jim Gray W1XU

following the $lIIl . These bands will close
around local nightfa'.

Jim Gilly W 1XU
210 East ChlJteau Cirde
Payson AZ 8554 '

Ap.il is usually a very good
mOnlh lor RF propagation, and
should be fairly good this year in
spile 0I 1he dedi"Ong S\.nSPOl .........
bers and IJOlar nu.1eYels. Don't e~­

peel Apnl lo be a passive mondl,
ho_811e'. as ther1I are signs of po&­

sible ioI OSIAlerlC~ and disU·
bances in Ihe earth's magnelic
field . particularly belween the 6th
and 101h ollhe monlh. You may ....
so e~pec:I tome other geopI1,ICa!
elleds around lhis lime. such as
storms in !he atmosphere and olho
ermanireslalioos JI the earth itseIr.
but nOI as prest as Ihe January
17th-21 st period. Such occur­
rences ne&d not happen only in the
Un~ed States, either, but !hey will
likely be somewhere on earth.

Winter has transitioned infO
spring Jl Ihe Northern Hemisphere,
and !he usual !hunderslonn aetiYi­
liesJllower elevations and snDViI' JI
the hirjler ones. such as the Rocky
Mountains. canbee~. NfIio.

ipated DX conditions during lhe""""'_.
1f).12 Mtter"I

Fairly good daytime COO'Idfuls
on north-south paIhs, P\11tic:l.Erty JI
the aIlemoon. Also some east­
wesl openings 10 Africa and the
Pacilic on Good (G) days. Short
skip between 1,000 and 2.000
m~es WlMoccur during !he daylime
hours, wrth movement to !he west
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You can operate the IC-2GXAT 2
meIer HT by chaooel number only, if
you wish---keeping lreQooncies secret,
restricting necceocree. or simplifying
operation lor an untamiliar user. Other
features include auto repeater opera­
tion, tone scan, DTMF redial , and a
user-friendly keyboard .

For further Inlonnalion visit your f0­
cal Icom dealer or contact /com Ameri­
ca. Inc., 2380 l16th Ave. NElP.O. Box
C·90029, B8IIl/VV8, WA 98009-9029;
(206) 454-76J9; Te ll/X 1522JO; FAX
(206) 454-1509. Or circle Reader Ser­
vice No. 20 1.

and downlink trequenctes. As the
satellite moves into me field of view,
the antennas track andlhe lraosceiver
tuning is corrected for the Doppler
shiIIltlroughoUt the pass.

The system has many othe r fine
features, and is priced at $399. For
more inlormation, please contact Ad­
vanced Electronic Applications. Inc.,
P.O. Box C2 160. Lynnwood, WA
98036; (206) 774-5554; FAX (206)
775-2340. Or ci rcle Reader Service
No. 202.

~ ST_1 un:LUTt: TflACIIlIlll

,.:.
,

GORDON WEST
Well-knOwn author and Radio Fun

columnist Gordon Wesl has just fin­
ished a four-year project 01 amateur
rad io test· preparation manuats with
the release 01 his new Extra Class the·
ory book. "The complete select ion 01
training materials for all radio license
grades Is a continuous process," said
West "Just as I finish a new book. I go
back and begin the yearly revision 01
another book lor the July 1st question
pool change,"

AI altha Gordon West amateur ra­
d io lice nse pr eparallon books and
ccoe tapes are available from amateu r
radio dealers throughoul the country.
For more Information or to mail an or­
der. contact Gordon w est cia th e
W5YI Group , P.O. Box 565 101, Dal­
las. TX 75356-5101; (BOO' 669-9594.
Or Circle Reader serviCe No. 205.

Ico m has tntrc-
duced Ihe new IC­
2GXAT hand ·held
transceiver, with the
highest power in its
class , along with a
multitude of o ther
advanced features
at a very rea.sonable
price. This beauty
oMers Simple opera­
lion, advanced fea­
tures and durable
construction.

Adva nced ElectroniC Applications
recen tly int roduced something new lor
the satellite operator. The ST·1 Satel­
lite Tracker ol'Iers the salel ~te enthusi­
asl harclware and software for the au­
tomatic tracking of satelliles.

The ST·1 oilers hands-oll control of
antennas and transceiver tuning 10
make satellite operation easy. As the
satellite nears the horizon, the anten­
nas are pointed in the proper direction
and the rig is tuned to the righl uplink.

AEA

ICOM

Main features include a full 90
walts output on SSB, CW, and FM
modes; 23 wans on AM mode; 100
memory channels; Direct Digital Syn­
thesizer wilh luuy logic conlrol; a
large l CO panel with a dpt bar me­
Ier; a multi-function miCrophone; and
much 1TlOf8.

The suggested retail price for this
as-mcoe transceiver is $1 ,209.95. For
more information visit your favorite
Kenwood authorized amateur radio
clealer or contact Kenwood Communi·
cations Cctpora/iofl, P.O. Box 22745,
Long Beach, CA 908{l ' ·5745 ; (3 10)
639-4200.

ers nationwide. For more information
contact NCG Comet Antenna. 1275
North Grove Street, Anaheim. CA
928 06; (7 14) 630-454 1; FAX (714)
630-7024. Or circle Reader Service
No,203.

JPS COMMUNICATIONS
bandwidths are provided 10 give opti­
mum pefformance Iof AM or FM sig·
nets as well as SSB, CW, or data. For
more informat ion contact JPS Com­
munica tions, Inc., P.O. Box 97757,
Raleigh, NC 2 7624-7757, Or ci rcle
Reader 5etvice No, 204.

JPS Communications, Inc., has in­
troduced the new NTR·1 Wide Band
Noise and Tone Remover to the ama­
teur rad io market. The NTR ·1 Is a
general purpose audio processing unit
designed specifically to provide noise
reduction and multiple tone removal
lor AM, FM, or other wide­
band signals, at an alforcl­,OIe_

This handy unit uses Dig­
it al Signal Proc ess ing to
provide operafing character­
istics far superior to those
attetnebte using analo g
techniques. Both WIDE (ap­
prox. 6 .8 kHz) and NAR­
ROW (a ppro x. 3 .-4 kHz)

KENWOOD

NCG COMET

Compiled by Charles Warrington WA1 RZW

With the downsizing 01 most hand­
held transceive rs avail ab le today,
Cornel has introduced a l ine quality
soeaker-mcrccbone in a compact size
10 match. The new Comet HM-P2 may
be the smallest speaker-mike you 'll
ever see, measuring approximately 1"
wide by 2" high . The rugged plastic
shell houses the l ealher-lighl unit ,
whiCh exhibilS excenem lransmit and
receive Quality.

The HM-P2 does everything a com­
parable large speake r-mike can do
and features a dynamic microphone
elemenl. The suggested retail price is
$32.95 and it is available at most deal-

There's a new rig coming so on
trom Kenwood- the T$·60S 90 walt
6 meter tra ns ce iver- a nd it is ce­
Signed in the same style and COfIfigU'

ralion as the popu lar TS· 50S HF
transceiver.

For a re ally exciting
project, try mounting the
PC-10XS mrcrc vtcec
camera and a miniature
amateur TV transmitter to
a mode l rocket, RIC ai r­
plane . car. or helicopter.
live video telemelry can
be thrt~ng and II is easier

than you think. The unit weighS in at
one ounce, produces a sha rp 380
j nes resolutiOn, and worlls well in low
light With an auto-exposure cont rol.
For more inlormatioo contact Supercir­
cults, 13552 Research Blvd., Austin,
TX 78750: (512) 335-9777. Or Ci rcle
Reader Service No. 206.

SUPERCIRCUITS
Imagine screaming along. just inctl­

es off the ground, at 60 mph. Or how
aboul nose-diving straight down from
1,000 teet up, and pulling out at the
last moment? The Superclrcuils PC·
10XS rmcrcvrcec camera is what
makes it happen'

available in kit lonn or assembled and
tested.

This unit Is featured In the Fillh Edl­
tion of th e Waatflor Satellite
Handbook. It will process both HF and
satelli te wealher FAX. The soltware
wi ll run on any PCIXT/ATIPSlIPS2
compatible with at least 640K of RAM
and one 1Ioppy, parallel port. and VGA
display. Kit eoee is $159.95 or assem­
bled for $189.95. For shipping within
the USA please add $6.50. For more
Information contact A & A Engineer­
ing, 2521 W. LaPalma, Unit K, Ana­
f1eim. CA 92801; (714) 952-21 14. Or
ercre Reader Service No. 207.

•-•
..,

A & A ENGINEERING
Dr. Ralph Taggart WB8DOT has

just released his Wealher Satellite
Handbook Software (WSHFAX) and
A & A Engineering has worked with
Dr. Taggart to create a compatible in­
tertace hardware package. The inter-

96 73 Amateur Radio Today. April , 1994



Tum your old ham and oompvte< gear ;"'10 cash now. Sure. you can wait!<lr a hamlesl to lry
and dump iL but you know you'lI get a far more realistic price n you have it out where 100.000 ec­
tivt! ham potential ooy<:!f'S can see ~ than the lew hundred local hams who come by a flea malkel
table. Check your attic. garage. cellar and closet snelves and gel cash lor your ham and CQr11P<Jter
gearbefore ~'s too old to !lei . You know you're not goO"," to use ~ again. so wI"r/ leave It lor your
widow te throw 0011 That 61"" isrl~ gelling any younger!

The 73 Flea Market. Barter 'n' Buy. CtlGts you peanul$ (almost)-<::ames te 35 cents a W<:Ird!<lr
indivldual (noncommen;iaJ ) ads and $1.00 a "la id for commercial ads. 0001 plan on tellIng a long
story. Use at>breviations, cram ~ in. But tHl honest There are pienty 01 hams who love tc fix things.
so ~ it doesn'l work. say so.

Mal<e your 1st. count the W<:Irds. including your call. address and phone number. Indude a
check ar your cred~ card mmbar and e.pifillion. II you're p1aci"'9 a COIl1m<lrtial ad. inc:fudll an ad­
ditional phone number. separate from your ad.

This is a monthly magazine. not a daily newspaper, SO figure a OJI.4lill months tHllore the ac­
tion starts: then be p,epa!'t!d. II you lief too many cals, you priced it low. II you don1l1ef many
calls. too high.

So gel oosy. Blow the dust all, check everything out, make sure It still W<:Irk$ right aoo maybe
you can halp maka a ham SUre II still W<:Irks I1ghl and mayba you can help make a ham newcomer
or retired old lime, happy with that rig you're 001 using now. 0, you might gelllvsy on your com­
puter and pvllogelhar a ~st 01 small gear/parts to send to those Inlerested?

Send your ads and paymcnl to the Barter 'If Buy. Judy Walker. 70 Rt. 202N. Peterboioogh NH
ll3458 and gel set lor the phooe cals.

EASY-PC - For sing le sided and
multilayer boards to 1rx1'r,
Phenomenally fast and easy to use.
Over 18,000 copies in use worldwide.
EASY-PC Professional for boards up to
3Z' x 32" at ,001" resolution , 16 layers.
Schematic capture and netlist extraction·
integrates seamlessly with PULSAR and
AN AL YSER III. Ru ns o n PC /XT/ATJ
286/3861486 with EGA or VGA displays.

Lo

Analogue Simulation - from $195

(818) 447·4565 m·f 8am·5:30pm pst. Visa, MC, COD
P.C. ELECTRONICS T~ (W60RGI
2522 Paxson Ln Arcadia CA 91007 Maryann (WB6YSS)
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CIRCLE 1 ON READER SERVICE CARD

PCB I Schematic CAD· from $195

Number One Systems
REF : 73, 1795 Granger Ave., Los Altos, CA94024

(415) 968 9306
VISA and MasterCard welcome.

For information write, fax or call:

TVC·4G
Made ln USA o nly $89

SEE THE SPACE SHUTTLE VIDEO
Many ATV repeaters and individuals are retransmitting
Space Shuttle Video & Audio from their TVRO's tuned to
Satcom F2·R transponder 13 or weather radar during
significant storms, as well as home camcorder video. If
it is being done in your area on 70 CM· check page 461
in the 93-94 ARRL Repeater Directory or call us, ATV
repeaters are springing up all over . all you need is one
of the TVC-4G ATV 420-450 MHz downconveters, add
any TV set to ch 2, 3 or 4 and a 70 CM antenna. We
also have downconverters, antennas, transmitters and
amplifiers for the 400,900 and 1200 MHz bands. In fact
we are your one stop for all your ATV needs and info.

Hams, call now for our complete ATV catalogue!
We ship most items within 24 hours after you call.

.~"" ~. ....-.- :~_-_ .~ .,.:::,- ANALYSER III and ANALYSER III Pro.
Powerful linear circu it simulators have full

'. /';~ :: graphical output, handle R's,L's,C's, Bipolar
: : , f ' " . Transistors, FET's, Op·Amp's, Tapped
:: ., i i Transformers and Transmission Lines etc.,. \ \!: Plots Input and Output Impedances, Gain,
- \ i,! :: Phase and Group Oelay.CoversO.OOl Hz to
~. ;,jJ "'10GHz. Runs on PC/XTIAT128613861486
~.. . - . - ..:.._-- -- - _. - ••• with EGA or VGA displa s.

OLD TUBES. Write K1KOL, Box 131,
Newton NH 03858. BNB335

RCI·2950 OWNERS; New modification
manu al Including Power increase.
Clari fier modification. Modulalion in­
crease. Operaling hints, and more .
Parts Included. Only $20.00 ppd in
U.S. (Missouri residents add $1.15
tax). SCOTT, P.O. Box 510408, St.,
Louis MO 63151-0408. (314)846-0252.
Money Orders or C.O.D. BNB340

HR2S1 0, RCI2950, CONNEX 3300,
COBRA 148, GALAXY SATURN, plus
many more kits to increase your modu­
lation, $19.95. (BOO)536-0109.BNB350

KENWOOD AUTHORIZED REPAIR.
Also ICOM, Yaesu. GROTON ELEC­
TRO NICS, Box 379, Groton MA
01450. (508)448·3322. BNB310

KIT BUILDERS! Complete list of 165+
kil vendors. #10 SASE + $3.00 USD
to: RUTENBER ENGINEERING,
38045 10th St. E. IIH75-AR, Palmdale
CA 93550. BNB365

NEW NN1G CW SUPER-HET SIN­
GLE BAND TRANSCE IVER KIT.
Avai lable in 20M. 30M, 40M, 80M.
$59.95 pius $3.75 S/H . (Cata log-2
Stamps) . OAN'S SMALL PARTS &
KITS, 1935 South aro West 111, Mis­
soula MT 59801 . BNB385

MAHLON LOOMIS, INVENTOR OF
RADIO, by Thomas Appleby. Available
from Johan K.V. Svanholm , N3RF,
Svanholm Research Laboratories,
P.O. Box 81, Washington DC 20044.
Please send $25.00 donation with
$5.00 for S&H. BNB420

QSL CARDS - Standard and cus­
10m. Your ideas or ours. Excellent
quality. Foil stamping available. Many
designs and type styles. Catalog and
samples $1.00 refundable. WILKINS.
Oept. A. Box 787, Al ascadero CA
93423. BNB370

SERVICE MONITORS WANTEO.Any
late model test equipment. (408)241·
7376. BNB390

ALL ABOUT CRYSTAL SETS. Theo­
ry and construction of crystal set ra­
dios, $7.95 each, ceo USA. Send to:
ALLABOUT BOOKS. Dept. S, P.O.
Box 22366, San Diego CA 92192.

BNB200

The deadline for the May classified
ad section Is March 10, 1994.

COMMODORE 64 REPAIR. Fasl lum
around. SOUTH ERN TECHNOLO·
GIES AMATEUR RADIO, 1071 5 SW
190th Street #9, Miami FL 33157.
(305)238-3327. BNB295

WANTEO; Electron Tubes. ICS. Semi­
conductors. AS TRAL, P.O . Box
707ST, Linden NJ 07036. Call
(800)666-8467. BNB307

KENWOOD TS-83OS, XTRA TUBES.
Ameritron AL-811 amp. MFJ·9490 ver­
sa tuner. MFJ-815B swr meter. Every­
lhing perfect condition. Whole pack­
age $1348/80 you pay shi pp ing .
Steve (303)945-0639. 8NB245

SU PERFAST MORSE CODE SU o
PEREASY_Subliminal cassette. $12.
LEARN MORSE CODE IN 1 HOUR.
Amazing supereasy techniq ue. $12.
Both $20. Moneyback guarantee. Free
catalog: SASE. BAHR·T2, 150 Green­
field, Bloomingdale IL 60108. BNB221

CUSTOM MA DE-H AND TOO LED
leather products with your initials,
name, call letters. Photo's & estimates
available. Key rings, wallets, belts,
purses, hanging signs, specialty items.
GREAT GIFT. LEATHER &< WEST, 67
Causeway Hd., West Swanzey NH
03469. (603}352-6256. 9-4 pm. M-F
ET. BNB215

SILICON VALLEY Treasures, Caps.
resistors, ctooes. MORE. 100 pes
$2.00, 500pcs $5.00. l000pcs $9,00.
Post paid in US. LYNN JOHNSON
ELECTR ONICS, Box 51268, San
JoseCA95151-12S8. BNB300

aSL SAMPLES- 50 cents . SAM­
CARDS, 48 Monle Carlo Dr., Pitts­
burgh PA 15239, BNB275



ICOM·781 RAFFLE: One hundred tickets ONLY al
$100 a piece. Drawing to be held etspm on June 24 at
the RC of JHS 22 in NYC. n ceetszouestons-ac of
JH S 22, POB 1052, New York NY 10002. Phone
(516)674-4072. FAX (516)674-9600. BNB455

CRYSTALS: High quality lor your VHFIUHF and SHF
transverter projects. SASE. WA3IAC, 7148 Montague
e.. Philadelphia PA 191 35. BNB515

REPEATER PROGRAMMING SOFTWARE.-Use your
PC and mceem to generate DTMF tones. send SASE
to KM9S, 80x 771. Franklin IN 461 31. BNB460

BROWNIES OS1. CARDS SINCE 1939. Catalog &
samples $1 (ref undable with order). 3035 Lehigh
Street, Allentown PA 18103. 8NB430

HIGH OUALITY PERSONAL OSL'6 insure grealer re­
Iums! Customize one of 2S standard formats, or your
own unique design. FREE info-packet (75 cent stamp
appreciated). CHESTER OSL'5, Dept. A, 2 S. corn­
marcrar, Emporia KS 66801 . (316}342-8792, FAX
{316)W-4705. BNB434

CIRCLE 265 ON READER SERVICE CARD

CHIPSWITCH
4773 Sonoma Hwy. Suite 132
Santa Rosa, CA 95409-4269

GIVE YOUR

HR-2510 HR-2600
In, s~..,.. f.<u~rrs ~, 1M

"BIG RIGS"

SPECIAL LIMITED TIME OFFER
Between now and May 15th, every customer who sends us
their Amiga for repair has the option to purchase 'Where in
the World is Carmen Sandiego' software lor the low price
01510.95, while supplies lasl.

For every piece at equipment repaired and retumed 10 OUf customertl. we
wNi include Ihefol lowing FREE'

• A Commodore or Amiga diagnostic disk!!t t/! ($10 00 valua).
• A Corrrnodore Diagnostieian or Amiga Tl'OIJbleshOO1er ($10.00 value).

- A"tellllas West
....- O_HoI/1M
-~"""'..... _ .. 801-373-8425

CIRCLE 89 ON READER SERVICE CAHD

Now utilize the same repair facilities
used by dealers and other
Commodore service centers. Take
advantage of direct low pricing, fast
tum·around (24-48 hours), extended
warranties, service contracts, low·
cost system upgrades (such as f
MB Agnus), Toaster problems and
most Important -PROFESSIONAL
SERVICE.

f'I<o.,/ _ .., ..... .-. ..,....,. _.t1 . (i5)~o'
w...... ....... O«Oo ., ~_,_ IJ:--eoo,." ...., ..... ....-.._wo.....,_ .....
...... . ~--_._,_ .. '-'lI_.......
...... ., ...._-"'-_._""' -_"' ''''..., ........_ ''''_ 100 _·"""" ..m _'''-'c. Pl«I-,j w;f'I roo ""_ ......... f<Mg .. .... """"' -..., ..."""' .....,....0"g0._,-,--,

-." _ .. --. .. _ w;o, ". ;-.00 coo"..,_ ""'"
.., ....,. T_ _ oo-.dgoSwA..- ...,1. ........'_ ...
U.S.A

COST OF SERVICES'

AMIGA COMMODORE
FLAT RATE LABOR FLAT RATELABOR

ASOO SS5 AJOOO 5119 C64 525 1541 S30
A2000 SS5 A4000 CAll C128 545 1571 S35
'PLUS UPS SHIPPING CDTV $60

CALLfORPRI(;1NG ON MONITORI\£PAlR &OT~ER ITE\lS WE SE RVICE

CIRCLE 333 DN READERS SERVICE CARD

CDROM-94 HAM RADIO CALLSIGN DATA BASE
Ham Radio Callsign Database with hundreds 01 PC
Compatible programs. radio mods. TCPIIP useoet.
Ham Radio Archives, FCC Rules & Regulations, cur­
rent exam question pools, and Canadian Call Signs.
Only $24.95, with Windows/DOS Interlace. Includes
shipping! Send check to: COROM, 2348 Karen Dr. , #6,
Santa Clara CA 9SOSO or call (408)241-7376 with your
Visa or MC. BNB540

Sell Your New & Used Gear In BARTER 'N' BUY
Classified Ads Work! Call Judy Walke, today. 1-800-274-7373

WANTED: Western Electric and other tube-type audio
equipment. (800)251-5454. BNB615

DACRON ROPE, WHY RISK ANTENNA SUPPORT
FAILURES?? Mil Type, black, strong, high UV/slretch
resistant. 3132": $.0611I., 3/16" (770 lb. test): $.1 1111.,
5/1 6"; S.16111.IMMEDIATE SHIPMENT DAVIS RF CO.
24 HOUR ORDERS: (800)484-4002, CODE 1356.

BNB557

FOR SALE: TenTec Triton 4 wrexterner dig dsply,
1501260HZ CW fmer, TenTec 20A PS. manuals. worn
front panel, works OK. Pdlup only. N. Ind.-WA9PYH­
(219)277·1786. $275. BNB565

UNIVERSAL PROGRAMMERS n ata 10, XELTEK,
Logic Devices, MagH: 10 . EETools, Neednams, from
$399.00. EPROM programmers from $117. Call for
free catalog. (408}241 -7376. BNB645

VHF·UHF·SHF Large SASE . VHFer, P.O. 80x 685,
Holbrook PZ. 86025. BNB660

DON'T BUY OS1. CARDS UNTIL YOU SEE MY
FREE SAMPLES. Also I specialize in custom cards
and OSL business cards. Write or call for free samples
and custom card ordering Information. LITTLE PRINT
SHOP, Box 1160, Pflugerville TX 78660. (512)990­
1192. Maslercard and Visa now accepted. BNB595

SATELUTE EQUIPMENT AT 40%150% OFF. Toshiba
TRX·1420. $479.00: 25° LN8. $59.00 w/rec. purchase.
VCRS w/$30 .00 Program credit, $399 .00; .6° xu.
$89.00. Call (602)623'5748 for wholesale price lisl.
SATELLITE WAREHOUSE , Tu cson AZ . Fax
(602)624-1629. BNB640

FOR SALE: ICOM 735 & ICOM AH-2A HF all band
antenna tunner $955. (901)986-5153 or 80x 21, Hunt­
ingdon TN 38344. BNB545

DUPLEXER TUNING GUIDE. A complete bookle t
showing step-by-step instructions on luning all types of
duplexers. Included is theory of operation, detailed eta­
grams and much more. Send $9.95 plus $2.SO s&h 10
RGM PUBLICATIONS, 533 Main Street, Hillsboro NM
88042. For laster service using a major credit card call
(505)895-5333 and order today. 30 day money back
guarantee. BNB635

AIU500
500KHZ TO 1300
MHZ. WITH BFO
ARI500. A 1000
Channe' Scanner with

500KHz to 1300 MHz
coverage, & no cutouts.

10 search, 10 SCM banks
lockout on search &

search&store. VFO tuning

with AMIFMI WFM modes.

With Ni-Cad batteries, Chgr,

VHF Ant. , and long wire

antenna, case & belt clip. Umited time offer,
not valid with any other specials. O nly 5.95
shipping & handling anywhere in the 48
states. Call toll free and order this new unit!

~ ~~

~= """" "'=
COMMUNICATIONS

rnl:El Call 11IiIlI~
1-800-445.7717 {WI'­

6975 Hillsdale o. Indianapolis IN 46250
317-842-711 5 Fax 1·800-448·1084

CIRCLE 164 ON READER SERVICE CARD
CIACl..E I ON READER SERVICECARD

-Custom Graphics w ith your Call S ig n

-4 Scree ns (2 Hl.res/Z color bar)

' 12 VDC Operation

·Instant Video 10
·Video Relay for switching in Live

Camera Video

-Built-in Automatic Sequencer-Timer
(ste ps through all four screens)

VDG-l with pre-programmed calls:

$99
( all or write forcatdlog of availablegraphics

ELKTRONICS
12536 T.R. 77 - F indlay, OH 45840

(419) 422·8206

_

WMSK ELKTRONICS ,J
12S36 T.8. n

..::.. f iDdllV. OH 15610
_ '4"' 412_

tmwB-wum ~ K....8HLV e
~..: ~r""· @ .... ~]

. ~=~!:Q
VIDEO 1.0. BOARD
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ASTRON
POWER

SUPPLIES

CAll us FOR rouRSl

flS.lA flS.7A RS-12A
R$-2OA RS-35A RS-5OA
R$·2(J,l RS-35M RS-5OM
VS-2OM Vs.35M V5-5OM

TOWERS
ROHN

HY·GAIN
ACCESSOR IES

•

RF
ENTERPRISES

HC . Boo !illO_ .Iol"I_

W . __. .. •

( M ' . "'.'-"_I"'C"",u. c...o 000CIl "'O'S_-,,_
., t!'OWII TU ""ITOOI'
"'''' _ O . CUI' ...u n",_, 1.-_ 1..... . , .....- ,,( u.-._!-....... • ..
U CO " '''''''" CAI'.~Jgu
¥ K_ _ :I'I•••• e-.__ • 1.:1'.. 11_ 11. , .:1'

'''' '''' ' _...••• u .. ..._.;J_

AtilENNAS
TELEXlhy-gain
CUSHCRAFT

DIAMOND

BELDEN COAX:
99"

r.-_!XI-'
RG-213IU
1M1J !XI_~

RG-IlIU
{82:l1J!XI <Nt

RG-IlIU
(a2J 4) !XI om. kM1

RG-8X
~)!XI_._

0001_""_ .......

Complete tnventory

CIRCLE 171 ON READER SERVICE CAl'tD

Se NIC{) & Irlo: 2 I8·765·3250< Fa . 218 ·765·3308

YAESU ICOM MFJ AEA

RF ENTERPRISES
TO ORDER. 1-800-233 -2482

COPPERWElD ANTENNA WIRE:
_ 12 ... Sold: 1' 11"" '
510._'~ !ll'-CulIO_-.
ROTOR CABLE:
_l5-n.2-111
t-,~I&- I"2- 11111

...._.......,..... eoo• ••
Co," •• n •• ; ••~_. 1Mc:.I._......._....._"'.
VISA Mastercard-----_.- -----_..._-_..__.

, ' . P-.I.!oo r. II' ,,-. D_ ¥~ IV"I"L ~'''' J''l f111 0UINCllUA.IllllII
...... MO'O" Ol" .......... : I/w_ --"I .tlD .H .

.. _ . ... _ 11...,. IN. '_ 'UM" ".'_1'•.:(1 1 _ ... :1' lI...t.'''_ ......n.lAL"" " _, n.,. _ _ .,.._._ _ .u.. u _ _ nu ... _" _ _ II."'U " ' I .._ .,n.
AAl U _ _ •• CM._Ie- ... 11_ 1/'1_.'''.

Communication
Concepts Inc.
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Sell your product in 73 Amateur Radio Today
Call Dan Harper today. . . 1-800-274-7373

eatlCll 99 ON REAO£A SEAVICE CAl'll)

We offer a banery operated hand held
view er for $75 , and a desk model for
$220. Ubraries have these readers.

You can ha ve access to th e treasures of
73 w ithou1 several hundred pounds of
bulky back issues . Our 24x fiche have 98
pages each and will f it in a card file on
your desk .

EVERY ISSUE
of 73

on microfiche!

Your f ull satisfact ion is g uaranteed o r
your money b ack . Visa/Me accepted .

BUCKMASTER
PUBLISHING

·'Whitehall"
Route 4, Box 1630

Mineral, VA 23117
703-894-5777
800-282-5628

CIRCU 168 ON Il£ADPl SER\l1C€ CAJlO

The col lection o f over 600 microfic he , is
available as an entire set , (no partial set s)
for $285 p lus $5 for shipping (USA).
Annual updates availab le for $1 O.

The enti re run o f 73 from O ctober , 1960
through last year is available .

We specialize in CB rad io modification
p lans and hardware. Frequency and f M
conversion kits, repa ir books. plans, h igh­
performance accessories. Thousands of
sat isfied customers since 1976! cater $2.

ATV CONVERTERS • HF LINEAR AMPLIFIERS

HAM RADIO REPAIR-Prompt service. ROBERT
HAU. ELECTRONIcs. 1660 McKee Rd., Suite A.. san
Jose CA 95116. (408)729-8200. BNB751

JOIN TAPR-TUCSON AMATEUR PACKET RADIO
(rJOOilrolit ceveccere 01 the TNC). Merrberst'ip bene­
flts include: Sl4lJ)OI1ing the develq)ment 01 new rom­
munications technology. quarterly newsletter. low·
priced sottwaretshareware, 10% discount on kits and
publications. $l 5/year (Ioreign higher). Visa/MC ac­
cepted. When join'ng. mention 73. receive TAPA Pack­
el Raelio General Info booklet ($7 value)1 (81 7)383­
0000. Mail:8987-309 e. Tanque Verde Ad. *337, Tuc­
son AZ. 85749-9399. BNB765

SOLAR POWERED HAMSI The Sunswitch is a
charge controller to proted yt:Nt ballenas !rom over
charge. Powu MOSFETs are used. no relays! Assem­
bled tuned and tested. Now with Wal Mount case.
$55.00 plus $3.00 shipping. SUNUGHT ENERGY
SYSTEMS. 2225 Mayftower NW. MassilOn OH 44647.

BNBn4

CW FILTER. No baneres required. Buy partS from Ra·
diO $hack. Complete plans $3 .00. LYNN JOHNSON
ELECTRONICS, Box 51268, San Jose CA 95151­
1268. BNB785

QUAUTY: coax cables. coooecors.antennas and am­
alell' radio equipmenL Seod $3.00 lor latest catalog.
R. C. KONTES, 465 Croll, Idaho FaDs 10 83401 -4419.

BNB730

ELEGANT aSL CARDS AT LOW PRICES. Samples
$1 (refundable with order). M CO. Dept. 544. 1639
Fordham Way, Moullain VIl!'W CA 94040. BNB670

EIGHT VOLUMES $AMS RADIO PHOTOFACT5.
VoU'ne XIV Jam Rider lr'ot.tI6eshoot manual. Circa
1946. t eo's 01 schematics. Call K89COP, (618)783·
2016. BNB690

HAM RADIO REPAIR- All makes and models. Fast.
ProfesSiOnal Service. AFFORDABLE ELECTRONIC
REPAIR, 711 0 E. Thomas Rei., seoeseee AZ. 85251­
(602)945-3908. BNB700

ROSS' $U $ NEW APRIL (ONLY) SPECIALS. SAVE
TIME AND MONEY HAVE MODEL NUMBER AND
MANUFACTU RER READY WHEN YOU CALL OR
WRITE. KENWOOD , PB-l0 . $37 .00 ; TR-7 51A.
$615.00; AT-SO. $295.50; PB-12. $50.00; AEA CALl.:
AUNCO CALL; YAESU CALL; ICOM DELTA l A.
$920.00; BP·23. $30.00; BP·22. $14.00; ASTRON
CALL: MFJ. 815B. $50.00; KANTRONICS CALL;
BARKER & WILUAM$ON CALL; BENCHER CAlL:
BUTTERNIJT ceu, CUSHCRAFT, A3WS. $255.00;
R7. S350.00; TELEX HY GAIN CALL: KlM CALl.; RF
CONCEPTS CALl.; MIRAGE CAll.; lARSEN CALL
All UMITED TIME OfFERS. OVER 9035 ham-relat­
ed ilems In stock lor mmediate shipmert. Mention ad.
srcee cash. EO.B. Preston. HOURS TUESDAY-FRI­
DAY 9.00 TO 6:00. 9 :00·2 :00 P.M . MON DAYS.
CLOSED SATURDAY & SUNDAY. ROSS DlSlRIBIJT.
ING COMPANY, 78 SOUTH STATE, PAESTON ID
83263. (208)852-0830. BNB707

GIANT SOLAR PANELS $44.00 EACHI Excellent
Prices/Solar Equipment/Accessorles. Free jntcrma­
lionlSend sremceo Envelope. Catalog $3 .00. To:
QUAD ENERGY, P.O. Box 690073. Houston TX
77269. (713)893-0313. BNB71 5

ELECTRON TUBES: AI typeS and SiZeS. Transmrtli'lg.
receilo i lg. rniaowaw ... l..aIQe inlientex y " same liay
shippng. DAILY ELECTRONICS, 10914 NE 39th ST.
Suite 8-6. Vancouver, WA 98682. (800)346-6667 or
(206}896-8856. BNB719

QUALITY QRP KITS FROM 624. Curtis 8044ABM
Keyer Kit $31 .00. MUCH MORE. 2 Sta~s lor catalog.
624 KITS, 171 Springlake Drive. Spartanburg SC
29302. BNB720

MINIATURE POLICE RADAR TRANSMmER One
mile range. $41 assembled, $31 .00 kit. 9025 cccwe­
ter Ael. BIclg. toea. Fort Wayne IN 46825. BNB725
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WANTED: HAM EQUIPMENT AND OTHER PROP­
ERTY_The Radio aub 01 Juniof High School 22 NYC.
Inc. is not odY the Big Apple's latgest Ham cltb but al­
so the nation's only full 0018, non-profil organization.
work ing to get Ham Aadio into schools around the
country as a theme lor teacIW1g USing our EDUCOM­
EducatiOn TlnJ Commll1it:::alion·program. Send your
radio 10 5dIool. Yr:u- donated amalelx or related prop­
eny. which wi. be picked up or shipping arranged.
means a Ial; dedi dion 10 the ~ extent oIlhe law Jar
you as we are an lAS 501 (c) (3) chanty i1 our !ou'­
teenlh year of service. Your help win also mean a
whole new 'M)rId 01 edLcalional opporttriIy lor d1iIdren
around the country. Radios you can wrile 011. kids you
<3l't Start spmg off helping someone else and your­
sell . Please. write-phone-or FAX the WB2JKJ "22
Crew" today: The AC 01 JHS 22. P.O. Box 1052, New
YOlk NY 10002. Telephone (516)674-4072 0 1 FAX
(516)674-9600. Young people, nationwide, can get
high on Ham RadiO with your help. Meet us at Oayton
Hamvention,we will be monitoring 144.30 through
outMeet us on the WB2JKJ CLASSROOM NET; 7.238
MHz. 1200,1330 UTe and 21.395 MHz. 1400·2000
daily, BNB762

EARN $1,000 WEEKLY WITH YOUR PC. Free details.
send SASE. Je ll Boone, 845 Miller Ave.• 116, Shel·
by.oille IN 46176. BNB795

AGGRESSIVE SALES REPRESENTATIVE seeking
additional employmenl Woukl like 10 sal amaleur ra­
dio 8QIJ(lment (910)299-1298. BNB600

KENWOOD n -922A LINEAR. l.UlY lime. origi1a1 box
& manual. $1250.00 FOB, (916)351.&453. BNB870

EXPANDED C64 BEAM P.O. PROGRAM., 500+ Sites,
$3.50, 5.25 cisk. F. Aden. N7SOK. 4096 Marcia PIaoa,
Boise to 83704. BNB83S

AMIDON TOROIO COIL FORMS AND KITS tor Ham
projects. lnteresl to Radio Amateurs. large slock on
hand. N AN JOSEPH, 3116 WestJa1alh sc.Dept. 73.
Chicago IL 60645, (312}465-8683. BNB805

FCC CO....ERCIAL LICENSE PREPARATION RA­
DIOTELEPHONE.ftADlOTELEGRAPH. Latest home
sludy fast easy audio veeo. a & A pool disks. FREE
details WPT PUBLICATIONS (800)800-7588. BNB840

SENSATIONAL NEW WAY TO LEARN CODE-Oo
Aerobics, SIng, Jog, or Drive while learn ing code!
Now the secret is yours' Order THE RHYTHM OF
THE CODE-Morse code musk: cassette loday! $9.95
ppd KAWA RECORDS P.O. Box 319·S. Weymouth,
MA 02188. The HIT of !he 1993 Cayton HamverltiOn!

BNB824

COLLINS HF-380 MIUTARY SPEC. Not a oonverted
KWM-380. Continuous coverage 1.6 MHz 10 29.9999
transmit. Serial 11440. AI mods & t4ldates. Mint condi­
lion. Inducles the lo/Iowing accessories; Noise~ker,

speech processor, Oigital conlfOI i1let1ace with elC\efnal
keypad. kiron memory nodule. 1.4, 1.7,3.6 104Hz fil­
ters. SM 280 & SM 281 microp hones. rack mount kit,
blower kit, microphone foot swi tch, owner manuals,
service manuals. all factory correspondence $2,650.00
or trade 10000 , 1C 781, R 9000. KC4VGL. "Turk-.
(303)469-3355, evenings (303)465-0n6. BNB845

WANTED: COLLINS ANTIQUES, anything old 'rom,
speakers, receivers, transmitters. and all accessories.
any condition. Top $S$ paid. Aick. (SOO}462-2972 any­
lime. BNB86S

R-390A COVER SET. New $55 eaett. Ballast Itbes.
$25. (ppd) PO Box 3541. Toledo OH -43608. BNB813

FREE SHAREWARE AND HAM CATALOG Jar IBM or
COCO. Morse code Computer Interlaces. $49.95.
NEW TWO METER Mobile Aoleona Pattern Switcher
for two vertical antennas. $59.95 . DYNAMIC ELEC­
TRONICS, Box 896, Hartselle AL 35640. (20S)n3­
2758, FAX.·n3·729S. BNB815-
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HamWindows
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CIRCLE 345 ON READER SERVICE CARD

•
•
•

Your CUtway to the wodd.
Software that comblnts the am.illUtlr~o

widl a pet'1OfYl computer.

•
•..
•

::"' ~. ..., ." ..., .•• ··!-···~'c·'·;"'."c"".,I_ _ ,..

Tln hog" speed. _,__ Pll' .eft"a,a!Ntlm!'S auto-
dKoO". aulO-q:lflmlRl and~ _ly5ys ft n
ac(U'atel, o;ab,olat. up ICI 11 elem_ ICI 1 GIu: ttl
boom ar>d tape<e(l ..........t c:ompe...._ . a foldMl
dipole option . and pnn tr. aH ~," , chiirts and g..pt>,
lrw;ludMo both oo-po oo: a« &nooo-prcc. s« .......-ons
f O'I'C · A' ..1100 K....... 'oGo\ lGoO. CGoO. ...... Dos SO' _

HOT! N(WVERSION

Q . k . ~' S3995me yag! d .' -

SPECIAL UPGRADE OFFER!
Upg'ade from 1m: ant&nn, s""(Wone !Of onl" 19.911

_nOll""" O'SS,OOIc<-os.t.~ • hcL c.IoOgn__
_~Ic<~""'. • US~O'W_'-"' ''''''

......"...-. ..... 5,5'llo_ta. • $f>oociIy S,5".. s,25""""' _
II'TI""TI RAJ Enlflrprlles (l'lO2) 848-8156
L"MW,U .!lO8 N. <I8t" Or,p~. AZ 8!!i081

WITH WHAT YOU CAN DO WITH Quickyagi
You'll be amazed

•
••••
~

(4071778-3728--

The ChlllIllgIr DX-VIll---'..,.... ....
$259

Plus Shipping

~ ~OII'lIlookiog for In.rten­
Ilea that ean out perform lhlI
olhlIrs Rl;we \'011 tlll tdgr,
\'OII 'r1l1oolOOg for.l GAJ'. Tht
CIIiIIer9< OX·VlII is t....
re'ttiutioRary '*iQIl thII
~ your doo'... lor
muiII-Nrd CIPI'ibOn lAIl
IIflelMIed ......, _ Ioor

......n. is me !Khi"""'"

....,. ~ Loa.
SAP d!iiwr1 tn:rn ...
-". _ ,
~'Ie notnllgrw'l! PIlI
t \Cl T..., .. lin No--.. No
l!U5tflllOn lA' OIlJwIors
""",,~ i1C1 tall !hi! ""*"­
And _ SAP llIIooon • 1
Ir3cIioo III lit llllIl III !hi
" so-QIIId" W"PI_,

I :="

CIRCLE 359 OH READER SERVICE CARD

II

An Antenna with No Earth 1.Ilss?

Yes••• the • __ .. OAP"S
revolutionary -.01.1'DIogy.

••_.
••,............

~­_.-

Reduce exposure t o potentially harmful
electromagnetic fields. AlphaLab 's handheld TrlField....
Meier measures AC electric livlds, AC magnetic f ields
and radio/microwave power densi ty . Find ground faults.
AC current wires or measure high-field generators with
the Magnetic selling (.2 - 100 mll llgauss, 60 Hz); Identify
poorly grounded or shielded equipment, high vnr or
fluorescent light fie lds, distinguish hot VI. ground wires
with Electric setting (.5 - 100 kV/m, 60 Hz) ; measure
antenna radiation patterns, leaky microwave ovens, etc.
on RF/mlcrowave setting (50 MHz to 3 G Hz, .01 to 1
mWlcm2).

Electric and magnetic sell ings are omnidi rectional ,
measuring futl magnitude of l ie Ids without the need to
reorient the meter. Pr ice of $145 includes deli very and
one-year warranty .

AlphaLab, 1272 Alameda Ave, Salt Lake City, UT 84102
Call (801) 532-6 604 f or speedier service or Iree
literature on electromagnetic rad iation hea lth ri sks.

Sell your product in 73 Amateur Radio Today
Call Dan Harper today... 1-800-274-7373

T ELECTROMAGNETIC FIELD METER T

Six Shooters?
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ELECTRONICS GRAB BAGI 500 pieces of new cern­
ponents: lnduc1ors, capacitors, ccees. reSiSlors. $5 .00
postpaid. ALLTRONICS. 2300 lanker Rd., San Jose
CA95131. BNB855

RF ENGINEERS WANTED SGC. a WOI1d leader In HF
SSB equipment is seel<ing OlCpllrien::ed RF Engineers.
Experience in Iransmit1et and receiver design. AID
converters, digital voice processing. and low noise OS·

CilIaIOfS is rllQlJired. Prelerera 10 licensed amateurs.
SGC. INC.• PO Box 3526, Belevue WA 98009. Ptinc:i­
paiS ody. BNB880

"O~LII"E" us, .. IlIoT I:R."ATIONAL
CALL DDU:CTORV

OVER ,( MIUJON CALL SIGNS
Hamcall online service gives you ALL hams
via y our computer & modern. Updated each
month! Onlv $29.95 per year. tJ"n1imited use­
24 boursli"aay. you pay for the phone call.
100:212 .5621 ·703:19"5777 · FAX 703,194·9 '4 '

H3 ...UCK M C!C
~ u_ ~ '" l'ISA- ..--__ n .. '

CIRCLE 7 ON READER SERVICE CARO

Where '. th e Loop?
W~ """"1<1 ..... do in Ihi. <;<>tKlo~ I Iritd ,I><
. ...1'". _"", _lid Ihr . h ip in ..... "";nJo)..-
• i1h _".I••"oil, 001, "'" l'I ;n Ill< ''',,'
,,>ftIl<,""onJ ..., oW_" tum . ilb,n O<onil.<><'I'
joN I ) ;n~ ,. iii, .."If . -'" '''~i''l' '" . ,"t')-
......,_So, I I"'" 0IIt "'" 1Mi". lht Sut><rB<",i
"""'" 0111,", 1IC'IrflIJi"" .".. .....y. ltd iI ";'h toII,_ Now 1-..~iftI

•........" In 101, Add,;,<c S " f/

lOm S~9 ¥1m S'" 75 .... _ S99 llillm SIJ9

A ntn " ,as West 0rlIef T............ S71nloSl
1loo5lJOll:;!~U7&Cl105 HOIline 800-926·7373

CIRCLE 363 ON READeR SERVICE CARD

CIRCLE 211 ON READER SERVICE CARD

Sell Your New & Used Gear In BARTER 'N' BUY
Classified Ads Work! Call Judy Walker today. 1-800-274-7373

I
F1Ilf AWlBLIDII TIlEUll (NOT , Ill). Nl1IJIIG
tIIOOf'HOHE, 5WIlOIB AHD FUll Dl'XlII'lEIIT, trJII

• 11Hz WIPlE un . GaElI HlIEIICOIl 011 FOII1UIlrDIG
.s.ru DC U'I'tJ _U'fE nom UlIG ' CDIITBT
·llJIPt SPWEI 0lITPIIT • lOG \'EM IIEIUl' wmOJT PCrWtl
• DIf(J ALUI 0lITPIIT • EJI(I SCI.IIl EII.UOO!l
- lfPUTEWl!lON lD. _60 SHOIVI lECJPW'

SCHEMATIC DESIGN PROGRAM. Free brochure.
write Dept. 7. SCHEME· ADDICT. 8622 West 44th
Place. Wheal Ridge CO SOO33. BNB905

PRImED CIRCUIT BOARDS lor 73, OSr. ee. CIlb
orders welcome. US orders de<lIt1 20%.. Free lisl ~
e-o ELECTRONICS. Box 20304. 858 Upper James
St., Hamilton, Ontario, canada L9C 7M5. BN8910

WANTED: BUY & SEU AI types of EJeclron nees.
Call (612)429-9397, Fax (612)429-0292. C & N
ELECTRONICS. Harokl Btamstedt, 6104 Egg Lake
Road. Hugo~ 55038. BNB915

INEXPE NSIVE HAM RADIO EQUIPME NT. Send
postage stamp Iol' list. Jim Brady WA4DSO, 3037 Au- IL _

drey DR., Gastonia NC 28054. BNB927

COMMODORE 64 HAM PROGRAMS·S disk sides
over 200 Ham programs $16,951$.29 stamp gets un­
usual software catalog 01 Utilities. Games. Adult and
British Disks. HOME·SPUN SOFTWARE. Box 1064­
BB. Estero Fl:33928. BNB917

AIRCRAFT RECENER. Simple Cira.il Buy parts !rom
Radio Shack. Complete plans $3.00. LYNN JOHNSON
ELECTRONICS. Box 51268. San Jose CA 9 1515­
1268. BNB925

RADIO REPAIR Amateur and commercial. pecteseon­
al work. Fred Fisher WF9Q, 6866 W. River Ad.. South
Whidey IN 46787. (219)723'4435. BNB930

smzao GOODS. radios, stereos, computers. and
more by FBI, lAS, DEA. Available In your area now.
Call (800)436-4363 Ext. C-6223. BNB940

RF TRANSISTORS AND TUBES NEEDS DEALERS
and repair shops for 2SC1969. 2SC2879, MRF455,
2SC1 307 and more. WESTGATE (800)213'4563.

BNB950

IC-781 FOR SALE. Used very little. Possible delivery
MA. NH, ¥T. Bill Welct1, K1 CLN. (S08}653-2347 (eves).
eo $4.500. BNB955

FREE HAM GOSPEL TRACTS. SASE. N3FTT, 5133
Gramercy. Clillon Heights PA 19018. BNB960

AMIGA. MACINTOSH, ATARI XI.JXEIST Amatet.Jl" Ra­
dio & electronics PO/shareware soltware $4.00 per
disk. T'Io'O stamp SASE brings catalog. Specify whidl
compuler! KD·WARE. Box 1646, Ora nge Pk. FL
32067·1646. BNB965

PRINTED CIRCUIT BOARDS lor projects In 73. Ham
Radio. OST, ARRL Handbook. Ust SASE. FAR CIR­
CUITS. 18N640 FI8Id ct. DInlee IL 60118. BNB966

AZD EN SERVI CE by former lactory technic ia n.
SOUTHERN TECHNOLOGIES AMATEUR RADIO.
INC•• 10715 SW 190 St. '9. Mia mi FL 33157.
(305):238-3327. BNB979

ROTOR PARTS ROTOR SERVICE, ROTOR acces­
sories: Brak·Q.L.ays. Ouik.connects, Pre-set mods.
NEW models for sale. Free catalog. C.A.T.S•• 7368
State Road 1OS, Pemberville OH 43450. BNB996

Hi Pro Repeaters
Manufacturers of Quality Communications~

-Repeaters -Standard and
-Links Computerized
-Remote Base Repeat&i'f-I Controllers
-VHF, UHF ... ~: l: -Standard and
-Receivers Computerized
e'Transmitters Hi Pro 'E' Auto Patches
-Antennas EXPANDABLE REPEATER SYSTEM -Ouplexers

- A NEW CONCEPT IN REPEATER DESIGN. THE ~i pro " En IS AN EXPANDABLE REPEATER WITH THE
FOlLOWING fEATURES: A BASIC REPEATER WHICH WOULD INCLUDE A COMPlETE RECEIVER,
TRANSMITTER. COR. FRONT PANEl CONTROLS AND INDICATORS, LOCAL SPEAKER AND MIC JACK
AND CAPABLE Of FUTURE EXPANSION. ALL HOUSED IN AN EXTREMELY RUGGED, ENCLOSED.
19-INCH RACK MOUNTABLE CABINET.

- THIS SYSTEM CAN BE EXPANDED AT TIMEOf PURCHASE OR CAN BE AN AFTER-PURCHASE ADD ON.
THE ADD ONS ARE-HIGHER POWER. 1101220 VAC POWER SUPPLY. IDENTIFIER. AUTO PATCH, OR
COMPUTER CONTROlLERS. IN ADDITION TO THESE ADD ONS AN ADDITIONAL RECEIVER AND
TRANSMIITER CAN BE MOUNTED INTERNAU Y FOR USE AS CONTROl. LINKS. REMOTE aASE OR
DUAL BAND OPERATION, ETC.

• New 2 Year Warranty
NOW CELEBRATING OUR 25TH ANNIVERSARY

MAGGIORE ELECTRONIC LAB. 8 CI:l
6OQWHttown Rd. WmChH!:er, PAl!U12 Phone (215) 436 6051 FAX (215)436-&26a Telex499 D741MELCO

WRITE OR CALL FOR OUR CO MPLETE CATALOG
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Uncle Wayne's Bookshelf
REFERENCE
2ON102 Practical Digital Electronics Handbook h,'- Jfikc T'H~
Ie." HA C"n'.;n, OIl"" <Jig;'.' Ie>! ~<"r p,ojc<". Digi' al drc"il ~ h,,~

p ••' . ~i,'a~"" and l i"",,,.. mi....opm«""""- memo')'.nd ,nfltl tlon,(lU'
<k,'~'.'_ $1.1.50

20 Nl03 Elec troni c Power S up ply Hand book by la. R.
5'""1",, Co,'. " on"oy '}pc. of ,op~li.,- b'll. ri.,. ,imple AC
,opplie,. ,,,i,," n~ld . 'uppli<- .oJ i.,'en,,,.. $16.25

2ON104 Electronic Test Equipment Handbook h,l' S,r'1' M,m­
rl' A ~ " i<k to .In.,,,,,'' '''iii equip""'''l ro, ,he engi""",. ' «oh.ida• .
" ....n' .nd """" cnln",i",•. $11l00

2ON10S OIgita l Logic Gates amI Flip-Flops b)' I,," R. Sh,rI,,;,
A II "" f" "nd,,,;,," in digi'" e!eclrooic,. T",,,,,.he lOp"" or g"'" on<!
tlip.n,'l" Ih",.""gnly aoo from !hi; beg inn ing, $18.00

01CSO Maste r Handbook 01 1001 Pract ical Electron ic
Ci rcuits T, led and [>I'Il'"n '0 10<1 " . Ie cir,' uit;, $ 19.~S

01P68 Pirale Radio Sllltions by And",... r"J," Tun io~ io '0
"'.... '~ "'uod lIro,>.k",-,,,.$11.~5

Ot TO' Transmitter Hunting b," J""ph M"d/ ,,"J 71",,,,,,, COlder
lI.:lJioJ i"'c,io" 1 ,t>J in~ ,impliflC<i, $19.95

03R02 Rny Today b" n",'r In.•r"", Modem ~ uid< 10 . m","",
r.-lio'e",,)'1"" SII.511

OSEC3 First Book of Modem Electronics (·niq". p"",cr, ,hal
.'" "~'ney ,""i.~, $11.95

09022 Tile World Ham Net Directory by .IIil,' \\';,.(" ,,',,1i
:\.'" :'"J "Ji,K>o , In' rooJu.,", 'Ile 'r>eci.1 i"" "", ha", ,:lJio ne'" ,~b

."J . ho"" )" lU "'I><n . ".l "'!Ie,,, )'00 <"" W oo 'f><m in ,$9,$11

OS P33 Pirate Radio m rettory bl' G"'>rK.·Zdl," WIl<:" '0 ,,,". i"
0" """" e"n'" ; in"",o, " .. io",. $7.95

10F093 1993 Intema tional Ca llbook Th< """, 19'J.1 I"t",n•.
,io",,1 C. III><",' Ii,,, ~IJl.l k~1+ 1i.,;.,,>etJ ,..lin .." . 'e"" in '00 "'lU,'t,,,,
oo" iJe ""oh Am."i<. , It co,'." Sou,h ,'m" rica, Eu,ope:. Af ,ie• .
,\ , i.. . ",1,,,. p,.:ir", "'•• (",,,Iu,i,'. , ,f H.",.ii and th. 1.,;.5 , ",,,,,,,.
,i"n,!,U~,95

100093 1993 North Amertcan Callbook Th< "I'll Nonh A"", ri<,'an
C.llt>oo'l i" , ' hc ,·. 11" na""" , . ,\<1 a<kI"", i"fonmoi,," for ~m.l ~ !" 'i·
Cl'"",J ,<I<Iio am, ,,u,, ;n all c",,," ri<, ,'" Nonh A"",rk .. S2~.~5

051--124 Radio Handbook, 23m IOd b,' lI"ill ,,,", I. Of' 11'6.HI 8-10
I"'~<> "f . ,<t~"h;,,~ yo" ,,'. nIeJ ", " 0'" ,11<,u, ,.d io <ommunioa, i,,".
S.w.~S

02610 Heath Nosta lgia by TcrT\' Pad"c KIiTP 114 P"l'c illu"m'eJ
h,,,,,,>, "r ,Il<: Ik . ,h Comp."y. 1",'I"d<, '",my fooo memor", c<"" ril><"cJ
by I"n~· ' i"", H••,h~ it . "'pl"y.«. $~.50

, OOF92 1993 Ca llbook Supplement An upJ'"< to th< I'i9~
1""mo,i,,""1,"\<I A"", rican c. llboo... $111,00

' 21:76 Basic Eleclr'Onics Pr. pnrt!d by ,iI. (I",."" "r /0/" ,,,/
I'. ",,,m<l CO" , " U", impoltan' a.'pe:c", or oppl "'-l "1«:,,,,,, ..,, aoo
.h,,,,,,;,·, ,'"mmu".,,,,i,,,,,. $10.95

12E4t Second l evel Basic Elettronies P' <fI"' <d b.'·lhr
nu,,,,,, .4' N" ""ll'er,,,",,,r1 s<q""Il<' Ba'K' ~ ""-1",n .:s. ' horough
"cm""'n' of ,h, n."" aJ ' a",:"" ",,-';, orappl"'-l d"w un;e" S9.Y5

tl1045 The l1I uSlr/ltlld OictiolWlry of Elaclronice, 5fh Ed
b," lI.",i,,' P, T,ITn"""d S,,,,,Glbili,,,,,, A" ..h"""i>< Ii" " f . bl:>",­
, i",i"",, aoo . p[>endke' I""'~«l wi,h ><:1><",.,., ' ymtH,I, . oo eoo·
"."ion " hl<>, $16.~5

2O N091 Mosl-OIten-Needed Radio Diagrams and servic­
ing Inlormatlon, 192&-1 938, Volume One """fllird by M,N.
n,'il"" m An ;nl" I". hle ",f,,,, ,,,,e f", . "}" "'" i"""lv",1 in Vinta".
RaJi" ""I<lM;"o, $1 1.95

2O N096 How To Read SChe matics (4th Ed.) hI' IA",,' /d E.
H",,'n~"'1J W,;u,,, ror d>: hc¥ im"" ill d ec'","",,, bu, i, al", C<>O'

,. in, informal"'" " ,I"""", '" ,t.: h"'"",yi,, , "" e n¥i"""rin~ ,«:h" i·
ci. n. $14,95

20N097 Radio Ope,a1or's World Atlas b.,' 11',,11 S' ,,,nm ,
II'OCP TIl i, i,. ,'on'p"", <h7). ,ie"i l. J, a"d c"mp",hcn, iI'e
wo,k! .. I., <io:,i¥,><d 'I> f>< • "'",,.n , Je, ' "'I' ,'oo'I"." i,," 1'", rddio
" l"'r"w<,. $ 17.~5

20N020 secrete 01 RF Circuit Design b,' J,,-,<,ph J, Co",
Wri",o in dc., "o"·'cchnbl I,n¥ua¥e. ",n'", .,",y'hi,,¥ f,om
,,,,,,,,",,, '" " "o,i"","" S I~ .50

2ON1 09 73 Magaline Index 1960- t990
A """,plot< inJ," '" ele,y ,,,, id e puhli, h"J i" 7.1 M"~''';IJ<

throu¥h 1,),~1. O ,,"~ $ 1; ,on 111 M,oflwa", ,'pc:cify ')'I"') $l1I,OO

2O N110 Product Reviews Since 1945 Cu",. in, an ioon 10

.1.401.1 p"\<I,"" ""'''''s ,1illI ha,'. upp:a,,"d in (1ST, C{I, 11/1, 7.1 at>J
lI."d{',,,,,.II ", ,~ $12,9; IBM S"f,w.", ~ , ~ .\ $ln.I'"

SHORTWAVE _ SOFTWARE';;;;;;;;;;;;;_

SIU 5
1l1 .~5

~.~5

15.95
IV;

06S57 19 93 Pauport t o Wo rl d Band
Ra di o "y I.IIln '""i",,,,1 Ilr""J""..,I,,~
.1'"",'1,." "" [ ,,1 y" ,,' 11 ¥" ' ,I><: I.,,,, " . ,io" a,\<I
,im. ~ ,iJ" $1(,.$11

0 3S 11 Sho rt wave ReceIve rs Past and
Present ,'dll,d /'-" FretJ J, Uuu""", G",.l" 10
~' Ml. , 10"""",," f<,'el'e',' n,.""facw",J in ,f><
la" 10 )'~.". 11", 81"" ll<lUl; "r ,honwaw ,aJ i"
,'al"" , SlI.9~

07R25 Th" RTTY L1 slener hy Fred O",er.
""''' Nc" ' m\<l .'p.,l<I<tl , Thi, 'I'-·d, li,.d !>on.
""mpil<, i""e, I ' h ,<>u ~ h 1~ of ,h" /l IT r
fj"r"," Ne'n /mer. Co",; in, op-"l-Ila"'. h. ,J.
,,,-fi,,J inf"""",io" " n oJ"a",·.d RTT Y .nJ
f' ,\ 'I: "'"ni' ",i ,,¥ ted,niquc, . "d f'"'l ucn,'i"
$ 1 9.~5

03C09 Shortw~ve Clandestin" Confiden­
tiat "-" GO',,} I. 11<""" Cm'e" all "I"\<k"i",,
h<"",k"" i,,~. ~"u"try·hy-<.:",,"try: lelh f,"'l ""o,
cie>. ,..I><, u"puhli,heJ infnrma'ioo: , py. i" ,u,­
¥e" ,-,. f" ..,.l"", f,¥h,e" , "' '''1, . "a"hi, t ""Ii",
,"'~"" ,t>J io, SlI.511

03M221 US Militar y Comm u n ic" tio ns
(Pa rt 1) l;S Mihlary ""mmuoi,·"i"o chan"ds
"" ,h"" ,,,,·,c, em'." f"'4 """,,k, . h:",~~mu ",1

" " p"i '\I.",. p" i" , r,eq"" "ei c, for ,ho Phi lip.
pille,. h p.n ."d K" ,..... InJ i,," ."d P"d h,'
o..'e.",. "".l m""" $ 12.9~

03M22 2 US Military Com m un icat ione
(Pa rt 2) Cu"e" US C"a'l G"".l. NASA.
C.-\I'. FAA. Depl. ur EM'~Y . F• .lct""JI E,o",.
¥c" 'j' M"""~"me"' A~,,",·y. Di,., to, C"mmu­
"i~al i , ,,,, . n T , Dqo , " f lu,,;,... I'mm 14 Ke '0
1'('7.1 KC $ l l.~S

03 M223 US MIli ta ry Commun icalions
(Pa rt 3) Comp",,,,, ,ho .." "',",all 1''''4''."<')'
Ii" "I' t:S Mili' a, y ,o", iccs, f'"m ~~~3 KC '<>
n.'N4 KC. $1 2.'1~

09S42 The Seanner liste n-ar' s Handbook
1,-" EJ" a , J 5,~,,,,,~ N2IJfF Got ,10<: m",t ""I "r
l'''ur ":,"",, ,..l;" , $14.9~

11T88 Tu ne In o n Te l"pho n" Ca lle hy
Tom A',,,,I,d K2A E5 Fmm,,".d a, a f,e' IUen,'}'
Ii" wi,h tkr"ileJ Jo" :np[i" ,, ,,[ eao:h ",,,'i,.. all<!
i" h 'a1i"" ;" RF spe:,',n'TIl. $ 12.'15

03K205 G uid e to Radioleletype (RTTY)
Sta tio ns by J. A'II II~"" f''' " l:pJa,.J l>oo'
,,"-a, all RlTY ,'l al;'"'' fn,m .1 ~l H " . .~ I MIl,,,

Pro" . Mil;,.'}'. e "mTIl.,,· ial. Me'...'. I'Tf , . e"' .
N ,,,k , . ..\<1 10""', $ 12.95

llAS10 Air Scan G uide to Aeronautice l
Communicatlone (5th Ed.) /J\' 1;,," K",'ild
K2M' I M", t "o,,,p,,,l><n,il'" ~u iJo: '0 """,i",,­
I n ~ US """"""u,i,,,l ,,'mm uni,·a,i,,",. 0","" "II
C ""oJ i. n 10,\<1 ,,;rpo.1I1,' .,\<1 "'.1'1,,,,,, ho,.." . pi..,
Ii " i"p I'm C. " I,... 1 Am.li,'a. ,he Carih"""".
N"nh A, I.,,, ic. ,"J 'he P. ,' if;'- To";,,,,i« ,
$14.'15

07A66 Aeronaut lu l Com mun lcatlo ns
Handbook b." 11.01",'1 F., Em'" E., h"u" i,'• .
" 'h"Ia,')' '''',,' mc,,' " I' ,h"ft " . , ,~ "e" '" ,,u,io.1
h"en;,,~ , $1~ .'I5

t1 AFI 3 The "Top Secret" Reg istry 01 US
Govemment Radio Frequeneie s (71h Ed.)
h,' To", K".ilri A'2,1F.5 Thi, ,.:"""" .li' e,"" ' )'
h. , h<""m~ ,h. " . ".lard r~f"'t" "". ,".":. I"r
[f<4,-"",,,')' ..\<I "'her iO\I"'o1.'" i"fmmati,," rd. [­
i " ~ '" ,bo " ',,,munica';" "' of tWeml .~t" ",·b,
$1 'l.~5

111'52 Ferrell' s Co nlide n lia l Fre q ue ncy
U st, New Revised Edit ion """'l'il<',I/,y
A.G, /I llIii,",'." All f"'~" """i", f ",", -./ \111 .
~~~1I 11 ,'",'e'i"~ , hip. "1Oh.l,,)'.•'e". V"I", .
InterTml. "m"f><", Ai, Fo"" OndT"". "'''f<,
$ 19,;:U

15AOO2 Scan ne r and Shortwave Answer
Book by HI''' G,m'" M", t f,..qu"nt ly' . ,Ikd
qu"",,,n,, hy h"hby-ht,. $1,\'15

II SA9 7 Nat io n",1 Dire cto ry 01 S u rvi val
Radio F.....que nc ies h)' r"", /;11";,,1 K2A£S
H.nJy and oond", rd e",n,'. p "d< '<I hi ~h i",.,_
« ' "om mu"k" i,,", f",q"" ,,,,i« "'4ui"d b}' , u, ·
,';,'"1<"". $8.'I~

ltSM11 Stanne, Mod ilica t io n Hllnd .
book, Vol. 1 h} Hi /l er«1. I",,.itk, "'a; ~Il , ­

f"""' ,,nJ " cp·hy·, to p i"' ",u",i"", I,,, . ,p""oJi"$
t ~. <\p",,,' i ,,~ "upaNli, ie' or VHF ,c."n"",
$17,'15

ll EE06 Guide 10 Em bassy Es p ionage
Co mmunicatio ns by T"", K",'i,<! K! A H
C.,\<IiJ ""J pmhin¥ .,.n,i".,io" of "", ld" ;<1<
e' ''b",,)' "",I ,.II.~.d) "pi"""¥,, ,'o"' mu"i".·
,i,m, sy'l. n" .,\<1 ,,,,,...,,,",. $ 10.95

20N094 A Flick 01 the Switch, 1930-1 950
by M,,, ' ~,,,, E, ,1f,-M"ir"" Di""" ., 'hc 1'"" .
~f('" I ,,~ ~"h") ' of raoJi" ,·"II.,,,"¥ , SlI.~S

07A26 World Wide Ae ronauti cal Commu­
ni t a t;o ns hy H"lier' E, F."",.. ,\i r,·, . ft/Ai,
T,.ffic e,,,,,~,l. Ai,,:raftIComp."y OI'<"" i"",.
A,'iati"o wc . th« 1I",,,d,·., , , . Aor"" , ,,, i,'al
F1i¥ht To, ,, . W,,,IJ,,i<k ~ i l h. ,~ Ai, Fo",."
""'" S••",h &. R<,,'uo . A.m Law 1::"1<>"'.10'" '.
:\ASA F1i~ bt Sup""". ,\em T,m" & Abh",,'i• .
,I,,,,, .nd >\0,,,T,"'ti"a! l<k",if,e" . $I>.~5

1!T89 S canne r Modilicat lon Handbook
Vol. 2 h,' /I,ll OuI /10", i, i,-. ,·olOp."i""
", V<>I, I, In fa<'l. V"l. 1 h.,. ""·,i,,,, th,,, pm.
, iJ . , i"'prn".d . ppm.,hc; a"d upJ. 'e oJ ' ",'h.
"i4u" 1'", ,flo ",,\<I, in Vol. 1. Th"",', 1M "C"
exci' i,,~ ",oJif i,·. ti""s [" , pop"b, " '.""e".
$ 17.~5

03AOt World Press S e rvites Frllque n­
t ies (ATTY) New 5th Ed A ,'''," prel'''",i,'.
Ill. "ual "''''c,i,,~ r.Ji ,,'.I.l~pe: n.", ",,,,,i,,,,.
i"¥- ,.. ,,",. io, all inf" ,matl"n_ "n,ctl n. , ",,'. iv.
; "~. t. rm i,,"1u"i". pi"" th",e c",cn,i ,,, ["'I"''''
ey Ii, ,,. $&95

04M54 GGTE Morse Tulor r",,,,~ioo<' In E,,,,.
","" 'n •.,) ,d ' -p:>.''''' 1<,,,.,,,Code ,pc«l> lruo, I "'
,".. H~! ~",J, 1'<' mmute, S,.l\<Ia ,d ,~ F.ro,,,,,,, "
"" "k . Adju,,, i>1< ".'" fr"'l """'y, C,".,. yuur O"'n
d,ilr.. pr.."it"e ,.. ","0,1 "" .m,. h.m, 0'"' ["'01 '"
FCC ""loir<","n" . .\ Itr n"PI'YfU< IBM PC, XT. AT.
PSl1 ,~ "'''''1''''io",,, SI~.511
04MS5 Advan~ Edition S1~.9S

2ON02 1 No Code Ham Radio Eduealion Pac k·
a ge [ "opo'" ,,~',"",e f'I"~ '~' , IndtKk, ""' ''PO'''
,id<'</ ill ,,, ,,",,,,,, "Of,,,,",, flO M">IIlpo"N.,. :!Ill !"'~.
Ham RaJ.. H,O<It-.,>l. S:lM.~5

20N022 Ham Ope,ator Edut al ion Package
CO"1f"I'ot "Of,,,~,c ,,,m, i,,, fa, 11IM ""''l'''' bl< Ji""
~ ;Ib ,II 4""' "0''' r,,,.11 lic"",,, d.,,.,. pi", "\h",
A,' aJ<m~ " ,',oJ< ,,;c"i "~ ",fl~an: ,Il" " . .. )"" f,,""
1I.'1I ~P<l1. $:lM .~5

bnla Code P,ograms-{Avail able e n S 1/4"
diSk.) 1"'''I'''",,,e ,,'mpk'. ,,1\<1; ,u"'" ,',oJ< pro­

~"' ''' ' f,~ 1><~10 ,I>< C6--I I I:'~ Com"......."' 'nJ ,110: 10\1

"""'I""iok:-;, Pn",,'''''' indtKk "pJ;I''''' H"C 'I"''''."''.
troJ l'ipk ehoi"e ."'~"'. fU<mul", """"m"", '~lIIht~,.

J,"¥,,,,,,, ,"\<I l im"I. LedIVE)"rnpl' 'N.
IIIVtl'.Jn" Com,,""""'. p-"" H Price
-';0' "'' 18V1111 CO~'1! 11 $ I ~ .~~

T"'h IBVlII, CO~IO " $U,'l5
G""ml lO~lII.~ COMlI.I S I ~.'l5
,I.l,.,,,,,, IOVtO-l COMII-1 SI ~.~5

b", [N<" P,"(\ IIID ~I It'i CmlUI SlH5

ISMOG, COM06 IBM ICommo dGre Te ch No
Ce de- LanZI Code Program Conl, ill ' .II,h,
.",t>.. i'eJ FCC 4....'!I•.,'."" ""'"Of' ...oJ io 'c"in~
f,~m"I". """",,,i< ') 101",,1, . .li,~r" ,,,,. "nJ ,,"'pI<
,<>1/,,, p"" in~ lh< ",," Toc'h"i<i,o t';" r ,.... I ~,.n"'.

S1~.q5

IBM 97 A"",teu, Radio Parr 97 Rules N." Edi·
!lOll. "'""fll<le K'C ",k, . $9,1M1

VIS Siudy Cards l',,,,,f'IC" , p-w·.J",e n~,h ('.,oJ,
~" h K",' w.."" C....,Ii""d. Q"i, ,m ha, ' ,Formul...
" ,"~<J' 001. S,·h,",",,,·, " )"U' fin~," i p' . I; I<.l
SI;C1TSWI.'LLY h)' ,~... h ", ~ I ~

:\OVICE vrsm
lECI! VIS01
(jE"~R\L vrsos
,\ lJ\,IVl'ED \'lS11-1
L\TRA VIS".'



ARRLBOOKS

BOOKS FOR BEGINNERS ...............-

ANTENNAS=======-

73113 " Bec k Braaker" $5.95
13+ " pm--Coo< ~"'u p' a~, i " . a' • h,i,k 1.1+
" I'm «I y",,'lIl>c: «:Illy a' ."", wilt" you , ;, do"'"
in fn." or , " « Iy-t )',,d ,·"1"",,,,,, ••a,,,in,,, " .1\0
' lan, ",ooi"g yoo plain lan,ua~.. ,,>de " ""Iy ()
pc'.

AR2B98 Space Aimatlllc I>j' An,I","y R. ("."i.'
K-'~XA' R, w II "'," f~"" ,p"... SolO.OO

AR2tl65 ARRl Antenna Book The "''' 161~ en­
,i.., "'l"""'"" ,ko """ ' '''' ". ~' hi~hly rq!..<Ie<I ;"Ior·
m>1I{l11'", "",. nna f""" .",,,,,,,I, . Ifan,,,,i,, i.., h,.., .
de,i,n. , "" ,"",,"",... "f " i", an" """.. SolO.1Il1

ED86751 Oumbing Us Do.... n; The Hidden
CurriCUlum Of Co mp'-'I,ory Schooling. I>y
j ,>hIt G""" If "'10 <nj,,) ,>! "0<"1... w..". )'", ' 1( .,,­

joy ,hi, . 1,0. A W, yn. G,••n ,"commcnd" d
f.aJ;,,~.9.'I5.

78572 How 10 Teach School Real Good m'
IJ" .. Ga,II~,J C~• .1 •• ..ti nf . A ,"'. i", i ~I" ,., lhe
,.,,,,><>1 'y""m, Wha' '"" '<ac"" te""h. "''''' , oJ
"hy ,II<) 1. ",:11. Y,", "ill ... I>c: ahk '" l"" ll>i, "'"
...."'", ..\ Wa)"'" G,""n ",,,",,, ,,,,rMhI r.-..ui"~ , lim·
i,o<I Qu' f\l i'y, V,!lik "'l'I'li., I. " . 51 0.00

AR3876 Your VHF Companion b pi"", ,to<
Ia."" i ll ", in~ ...·'h,i'i<, 0" ' h< VHF ha",h: I'M ,oJ
..pea'e", pad e' . e l'>' & SSIJ, s",.U il". AT\'.
" "", milter hUll' i,,>, "oo "..re , SlI.1Il1

73T20 "Cou..geoua~ 55.95
2tl+ "pm t"""~c...",,,, ,,,n,~ Okay. ,be "harl<,,~e of
.ode i, "'h,t" , ~,n, o" y"" ,hi, f. r. ' 0 don , q\li l
.,ow. Go (0' ,I>< ..'r, <:I"" I." n"" W< ",oJ ' h<
,""'" I'a".' ,ban ~II per

AR3m Morse Code: The Eaaentiallanguage
hl' L P" " (""""n J,. w.mn·bpa'oJeJ..-..l ,.,.,..w
;. iI, 2nd .Ji,...., 11",,· '0han<!'" d" It<" <,0, ko, ro
",II ,..Iy (11I1'" h:.Irm:.nJo; huI ' ''' m"i,i"" an<! .i"·,,,f,
fl«l"""" ie,. '11\.00

AR41 U low Profile Amateur Radio Fot ,he
H,m ",h" h, .. who« . "'<lIn" ". rr",,·".J u!"""
f rom hiJi n~)'O<J' a'u. "'" '" 'lJ1Of..in~ ~ilh low p"w·
. r. Thi, "'... ,,0, )f", "'," k' j!<I (III ,hi: ,i,",i,,~ ,.....,
'''''hni~ut__"nd ",hI:"_,, i,hou, ,·.!ling a",,\li.., 10

~w",'f. \8.00

CODE TAPES

AR31S5 The SateOite E.~rim",ter·s Hand­
book, (2nd Ed .) I,,' M\I" in 1J,,,·jJ"f/ K1U8C
h l"' n<k:ol and ,e' i",d,h~'I'i,,~ VII ,.ttll"., 1>0 ,1, hy
allJ I<W ,he i"""nallo".1 r.w i" ,,,,,,"'. "o"'lIIu"il) .
$20.00

AR2458 FCC Rule Book (9th Ed.) A II..... for
•••f)' lI<Ii,·. """0 .""1<...59.00

AR2030 Your Gatew~y to P~cket Radio (2nd
Ed.) Tell, "'C<), oi,,~ ~O<J n«d '0 .00..- >tolO' ,hi,
""""'. ...w 1IUIc:, SI2.00

AR2103 SsteWte Anthol09Y Th< 1" 0<1 ;n(..",,·
, .., OS("AR, 9 Ihn"'.... U " wel l., til< RS "',...
iiI lb. u.. of di~"a l mode' . """king , n'. " na"
RUOAK, mi.'''''-, '''......... '"" """,, ' $5.00

AR2083 Complete DX'er (2nd Ed.) b.,' 8,"' Ltd ·
" II~A'NI Lc-, n' Ill", 10 hun, OX . OJ ,"',i., h..-J·lO­
~Cl QSl.".<1>. 511,00

73T05 "Ge nes is" $5.95
5 " 'pm_ Thi, hef illning 'ape. ,.~•• y"" 'h r""gb
' h< ~6 kll< " . In nurnhe", . , "d n."."a,)' punc'
,u"'on. COl1\pl<l. wilh pr><ll« . ".'Y ' l. p or ' h<
w.y.

" We Th, P,opla " Declare War! On Our
lousy GovammenL by lV~,,""e (i"!'l1 A "mu,"
ro. d" f"r ••••y ."•• ,;,'"n I» p. y. ,- Solu " ,,",
I" .". ') 1""0","" f",i ,,~ our gm-ernm< ,,' "',by.
$12.95

73T06"The S1iekler" $5.95
6+ ",,", _ Thi, i, ,h. pr....'i,.. ,ape f", ,1>:,,. ,,\\0 ,w·
,.;",J ,n.: ~ ,,~\ ,ape. and " ', ,I", ,.. " \'0 f", ,..
N",'ic••nd T""h"i'-;.., li,,,n,,,, . I, i, C'lmp.-;..d of
0". ",lid Mu' lIf co.k o..r-....,<.-. "'" "" :II L' "'I""
"'" '1':0.:«1 ...\ "'pm,

558756 Wernlngl The Electr ic ity Around
YOiJ May Be liazardous To Your Health I>J
EII"n S"l:"""~1t A., im',"u, 1>k ~ui"" 1<\ 11>< ,i,b "f
. re< '[I\m.¥ n,,, i,, fi.ld,.'oJ ,1<JI' y'", ,." '01.< lO'
1"""0<1 ),",,,,If :u-.l your t,,,,ily, $11.00

NEW STUFF .....

WAYNE'S PiCKS ..

AR3762 Your ORP Ojle.attng CompanIon No
'l""' ial rif' or « pe"",< <qui",'"n, '0 ,...joy lhe .x·
c;., me'n "'" ,'hal ""~" of k>w .po"., ''J1Cf.. i,,~, $6.1111
AR3S59Your Packel Companion P..-fe<1 h ,....
p",I.e, n,'"'''",''',SIl.OII

r U~I;W:;n:; S:;-ok:ah:if~;F~ ,
I

You may urder by mail. telephone. or fax. All payments are to be in I
US funds. Alluw 3 weeks for delivery.

I I
I I
I I
I I
I I

0 ,," ,. II Engn Orllo,ll; SOi\lPtOO cnlt(leS byaclualwo9'l .Su~"", (:<~
(Surface del",,"1 mavlake 210 3 monros,l

I Name I
I &~· I
I City State Zip I

TOTAL $ OCheckIMoney Order

I 0 AE 0 Me 0 VISA I
I Card # Expiration Date I

Telephone: (603) 924-4196 (800) 234-8458I FAX, (603) 924-8613 I
Mail: Uncle Wayne's Bookshelf, 70 Route 202N,L ..!.e=or~h ,!:!!:! O~8 _

",J~I

>6,I ~1

~.oo

sam

AR l033 The DXCC Companion h,' j ;m Kra"""n
~'RIS 5pcll- 0111 In ,;mpl•. " .. i~ l1l lor"ard I,,,n,, " 'h' l
)'011 ,......., ~, .... , ,,,:,,..., f. 1DX.r. '\(>.00

ARI250 l og Book- Spjral SJ..'O

ARA341 Int9ffil_ HlIndbook RFl <lc.,h·, ..·
pcric...·• in ....."n~ in'ork f<..... I"'>bk"'" S1 l.00

10A342 AO About Varticl , An!emlll I,,' Willi,,",

Orr C",,,,,,.,,"",,,i,,, " ..~,,.,. '" .".. ,.ut ,"'""....,....'
'''''''. 310.9;

AR2197 ARRl Data Book V,I""bIt , id '" ,... RF
<bi,n .",11"«'. "",'hni<:i:lf\. r..lio 'm.l'..... ,nd ",pcri .
""""',,, S12.00

10A345 Beam Anlenna Handbool< 1»' lI"il/;","
Orr ~nJ I I""" O>l,.,m E.-<f)t ilmr ~' ''' 11«<1 '" k",""
"""" .....mde"~n. ,"",,"",;,.,. , nd ''I''''m'''. SI1.9;

AI'10437 ARRl RePNter Oir.c:tory 1993-1994
1 9J~~" Ii",n~, " ilo di, ip"" . " . I»""phn ~ CTCSS
I PU1M I' I',"" <h , " . lre~ u<"\")' ,,><:J«!m>to" . ARRL
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'" ~4GU" S6.10

AflO410 Y"!Ii A"tonna Design A II~", 11",1,,, "'­
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' 0" I,~"."J"n,l'II<.•nicie", """"iI"'"S3.00

AR3169 QRP Claaa ica ("o"vi" l"'" of ARRL "..,h.
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Ed.) I", I),. j"r}' .><-,-;,{ lI' ~F'\/ 1 Pf...",,·,1 de",,,,
.nd 'ro<' ifi< inf",m,.. i"" "" ,,,,, ,,,,",,i,.. '"" hni~u,,,
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Radio hJ F.d>o" ,·J M. "-,,11 Pn", Kk, a 1,1'1 "....
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AR 1~4 ARRL Operating Manual (4th Ed.'
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OtA70 Pracl ical Anllnna Handboo. b,'
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Pf<",,,,, ,·on" ,,""·,i,," proj" '" fO< ,lit QR P "1''''''''',
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AR4141 W1 FB', De' ign Notebook h,' n.",~ D<­
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2O NOl8 Tec hnician Class license "'anual:
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Mnap~r .'", .."" $9.~5
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