


Stepl Choose Your Bands!
Single Band: 2 ~felers

Today', lIlO\l PJPlIbr baod,lhe bN pIICt r~ new
Iwns 10 meet old 1wIds. Imn l-oOO opml,nr
procrdum. Very l~ndly, lhou~noh of opm
~tn & ..~hr- e\'~hm:. G~~I for rxoJ
off·l!Ie·road help. Crowlied. (hoogh. e-pccially in
cities. Smgle-band mobile" ea.'} (0 kam & use.
N(}-(odc: triendly!

~ '1ultiple Band:
• 2 ~lelerl.J.W'lHl
The l'IiOmml. popular P.ol baM, A "natural" mi~ of
high activity & special group channels. th" i'
becoming tile amateur's favorite mOOile ng. In ,(;)n(
ronuol ofcilber band. ..d youem set up)'OUf ..wioo
m I~ fuJl..Juple\~_ ~n illiG
..,.1IICed opmblr: ,~ """" a'l3\"aibble m :\1.

CJ
-.J 2\leler/220\lHz
Fur the ul1COP'o entiUl1al. thil combines tile mo<.I
popular & the lea'l ern....ded bald,. Gives eccess to
tile people & Sl:1'IK:e, on 2M. plu, thi: rn.'a9 &
open "..:eof220. plus thi: ad.';mLage> of~lep/Iont 

liktdllphirtg. ValUIbk..'bmpnv~ isacanm.

...J 110\ 1H,
Flirty quiet. Ie;s CIll"dcd 1lun~. "ilh aImoIl
half m 1IlIII)' rtpalm nl ee wne hi~
furx:tions. PImtyofopmdIiI\OO$ fur senu-prinle
OOIIveNlioo. Gre<ll pLl« Kl meet~
yoong'>lm. IdeOll for ham family. sioo: all c1a,~
ha," voice priv ilcg~ OIl 22(1. No-Code frknJly!

CJ
• • m'4-U!' lHzi1.2GHI
[f roo liveand brnlhe !3dio.1bnt m dlf binh ((If
yeo! Thc:y give you the ilctiVIl)' , the flpano,bbihly
and the 1lU'..elty. Particularly useful for aJ .......ed
ham, ,,110 ...,00; in the cityand live in the -uoortx.

. U GH,
RJdio'I _ fnnier f(lf ham piollcm. Shonfl" III
thiD 2.\1 (If~m1tll:qc. hJ: penetraIe5b.liIdir
e-cn maon &: lllldnpwnd ~. Emllenl
cities. Cry~clt-..u ecepciolLSj~an be 'lwr.:
fOf di>lance. ~\l1l1ber of repeaters illCln'ing fa
Ihan any Ol lie! band,

•.J .\lulliBand
.....K.bl selectionofaU: o;Urt ... ilh 2 ~V4JO. AdJ ev
No-Cede Sk)" a'e privi lego:! , ,<todd 1O~1 (Of ~()"

andTech-Plus priv ileg<'!. Add 1.2GHl fOf the big(
If you'lf a~w~'e buff. add scanning and 51
Alk!iIO upa:ity .old I. add_ modules,

'f/ 440 1200 MH,
~:.:i' . " MHz (1 .2 GHzl
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, -:::S~ten2 Choose Your Radio!
IC-28H 2 Meters

Ideal ~cr rig. 45·\\' single 00nd. 21 memo
cres, LCD display. Recti\ e<> \ OAA,I\\'X

IC-228H 2 Meters

Same as IC-28. wIcolor displa~·. more
!>kip & scan features & priorilYwatch.

IC-229H 2 Meters
--

b en more feateres - automatic dialing.
50\\' power, ultraeompac1 cee.

IC·449H 440MHz IC-38A 220MHz IC-1201 1.2 GHz

35WUllF transceiver. 20 memories.
'iC3fIlling. optional autodial.

___ ____ --'1

Same as IC-28H. wi th 220's privacy. 25W
& 21 lTICTTlOl)' channels.

A natural for tile city. Penetrates struct ures.
lOW output. 2(} memories & priorily watch.

IC-3230AlH 2 Meter/440 MHz

'===-
One toud! control. coke-coded controls.
25/45WOUlput, simultaneous reception.
cressband repeal. 15 I1lcl1llll"ies/band.

IC-2410AlH 2 Meter/440MHz

---- - --~ .

- !IiiiBIIlllI .~- . . . .. . ~_. J .

Same furctons as IC-3230. plus ParaWatrn
for receiving 2 signals on same band
simultaneously.

IC-2330AlH 2 Meter/220 MH;
I

~~ J'IlIUlar & !ea.1l 1l5(d band:. combined.
Ore-tcech coarct. 36 mcmories/band.
variable power output, hi-res display.

Free
Brochure

O
Hotline:
ICOt.4 Ame!'co. K.~ 1161'1 Ave NL Ilelevue.WA 9EOO4
~ -..,.............. Ulpoct toet'GlgI_ ...-coOf .... , ~COM _ ........ otw__.~'<C_-_.I/fottlg -.. . ,.... 1,1'1192 •

,_-.:S~tep.3 Choose ICOM!
1-800-999-9877

iI/;l';~n U. .'~ .. .
World's only 6-band mohile amateur radio. 2\11~~lHl

>tandard. Oplional ! :.'OI"IHL 1.2GHz. 10M, 6~1. !~I-SSB.

or lloideOOnd receiver.

IC-901 Modular MultiBand



QUALITY - PERFORMANCE - VALUE - FACTORY ASSEMBLED
A MUST FOR EVERY SHOP:
The SA500 Spectrum Analyzer Scope
Adaptor works with any Oscilloscope. ..
Just one connection to the Vertical and
Trigger inputs and your scope becomes a
full function Spectnun Analyzer...Use
the SA500 as a Pan Adaptor.. .Tune up
an HT Radio.. .Tune Filters, Duplexers,
Cavities, Mixers and Receivers.. .Check
RF Cables. RF Amps. RF Connectors.
Antenna Systems...Evaluate all RF based
Systems...All this in one simple to use
low cost instrument the SASOO Scope
adaptor will compliment any Ham Shack,
Radio Service Shop. RF Lab or EM!
Test Lab.

EASY TO USE AND HOOK UP:
The rrc SA500 Analyzer Scope Adaptor
provides unsurpassed performance, with
just half a dozen easy to operate cudi(h

and only two simple connections to your
scope you will be on line in no
time even if you have never used a
Spectrum Analyzer before.

FEATURES...FEATURES:
The Baseline Clipper controls the low
end signal to noise ratio. The Video
Filter rejects high freq. noise. 0 to - 40
dB adjustable input Attenuator... The
variable Dispersion control provides full
screen signal displays from DC to
6OOMHZ... The eleven position Center
Frequency select switch and ten tum
Fine Tune control, combined with Opt.I
50 MHZ Marker Generator makes
accurate frequency identification easy
with the SA500.. . The DC to 600 MHZ
dispersion control allows full 80 dB on
screen dynamic range without
degradation of the vertical signal.

PERFORMANCE and WW COST:
The SA500 Spectrum Analyzer Scope
Adaptor utilizes ITC's Proprietary Log
Amplifier, which provides -110 dBm
sensitivity (.7 microvolts) and 80 dB on
screen dynamic range.. . Features only
found on Analyzers costing thousands of
dollars more.. . . Now, you can have all
these features when combined with any
scope without spending a small fortune
and you don't have to settle for a tried old
boat anchor from the local swap meet...
Now, you get full use of your scope when
combined with a SASOO Spectrum
Analyzer Scope Adaptor. Not a Kit.
100% factory assembled. Full 1 year
warranty. MADE IN THE USA. !fyou
have been waiting for a low cost high
performance Spectrum Analyzer at an
aIfordable price buy today and take
advantage of ITC' s introductory offer.

MODEL SASoo SCOPE ADAPTOR ••••••• lI.t price \695.95 INTRODUCTORY PRICE $549.95 ~
~ Opt. 1 50 MHZ Marker generatar... lI.t price 200.00 CALL FOR EARLY BIRD SPECIAL
~ 0l?t. 3 + t: 5KHZ narrawband filter•• lI.t price 450.00 INTRODUCTORY PRICE $300.00

Teloscoplc 21 n flexible right angle antenna PRICE $9.95
5PEC/AL INTRODUCTORY OFFER CALL 1·800-232·3501 TO ORDER OR INFORMATION

AlL PRICES AND SPECIFICATIOSS ARE SUBJECT TO CHA!\IGE WITHOl1T NO'J1CE OR 08UGATIOS. MIC. VISA, Ali, DISCOVER, CHECK • Mo:"<n ORDER OK.
PRICE> s.o.a. S ewpon BNCb. CA. (USA). CA. RESIDENTS PLEASE ADD SALES TAX . DEALER INQUIRES wacose,

Distributed By Navtec 1303 Avocada Ave., Suite 193 Newport Beach, CA 92660 714-552-1469 FAX 714-721-8085
CIRCLE 3 ON READER SERVICE CARD



DIAMOND ANTENNAS-
THE STANDARD BY WHICH ALL OTHERS ARE JUDGED
ACCLAIMED AS THE TECH NOLOGICAL 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

X-500HNA

RUGGEDIZED BASE l

REPEATER ANTENNA

Xserles

COAX CONNECTION
AT BASE END

,HEAVY DUTY BASEl
RADIAL ASSEMBLY

STRONG JOINT COUPLINGS

X-50A 1441440 4,517.2 200 UHF 56 135

X·200A 1441440 6.018.0 200 UHF 83 112

X-30GA 144/440 6.5/9.0 200 UHF 10.2 112

X-S1ONA 1441440 8.3111.7 200 N 17.2 90

X-SlOMA 144/440 8.3/11.7 200 UHF 17.0 90

X-500HNA 144/440 8.3111 .] 200 N 17.8 90.

X-700HA 144/440 9.3113.0 200 UHF 24.0 90

X-220M 144/222 6.0/7.8 150 UHF 11.5 112

X-3200A 144/222/440 6.0/78/8:0 1001200 N 10.5 112

X-6000A 144144011240 6.5/9.0/10.0 100/100160 N 10.5 112

BAND: 1 44~ 1 44 - 148MHz. 222:222 - 225MHz. 420=420 . 430MHz.
430",430 - 44QMHz. 440.,0440 - 450MHz, 1240: 1240 - 1300MHz.

• X510NJ :144 - 147 /430 -440MHz

X510

GH/FIU &Vseries

/,-- .:y

"
, '-- vI

147MHz

445MHz

RADIATION PATTERNS FOR

X-500HNNX-500MNX·510NA

F·22

U-300A 440MHz

U·300A 1200MHz

DP·GH62 50 6.0 200 UHF 21 ,0 78

F-22A 144 67 200 UHF 10,5 112

F-23A 144 78 200 UHF 15,0 90

F-142A 222 55 200 UHF 6.0 110

F·718A' 440 11.5 250 N 15,0 110

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

U·200A 440/1240 8.3111.7 100 N 59 135

U-300A 44011240 8,6113.2 100 N 83 110

U-5000A 1441440/1240 4.518.3111 .7 100 N 5.9 135

V-2000A 50/144/440 2,1/6.218.4 150 UHF 8.3 110

'F-718A:440 - 450MHz, F· 718J:430 - 440MHz , F·718L:420 · 430MHz

usooo GH62

,
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Being One's Best

~ 1 on yOU' Feedback Clln:l

NEVER SAY DIE
Wayne Green W2NSD/l

When I took on my responsibility as
While watching coe 01 Perot's com- a member 01 the New Hampshire Eco-

mercials a lew days before the eecnco. nomic De...erocrrent Commission I re-
I took particular note 01 a comment fused to let the politicians and their er-
made by both Ross's lamily and lriends forts k) block the Cornrnssion !rOm ee-
lhat he urged them to not just be good' ing anything 01 signifiCance hold me
or belter, but to be the very best they bacK. Ross's idea resonated with me.
could be in ere. this Is a philosophy Whenever I take up a new Interest I
worthy 01 consideration. It got me to tend to go at it whole hog. When I got
thinking .•. ha...e I done my best to be interested in horseback riding I took
the best? How about you? lessons ... arld more lessons. I rcoro

Here you are. a licensed amateur. ceuer and better ellperts arld soon I
That means you've passed the license was teaching tiding instructors mysell.
ellClm. Did you do it the easy way, by When I got into spatS car rallying I first
memorizing the Q& As? Or d id you learned to navigate and then to drive . I
btJl:kle down and leam the theoty which de...eloped a new navigation system
you were being tested on? And since which l ined shelves with trophies. I
you've cctten your ticket ha...e you needed special watches which would
been try ing to learn more? I wiSh I keep time accurately all day so rtocno
didn't know the answer to thaI. a tactory in Germany to make them for

As an amal8l.lr you have the opper- rre and I~ed them. I discovered a
!unify to get involved with a wide variety special peppe rll rinder- ~ke calculalor
01 activ ities , How muc h advantage used in Europe for currency censer-
have you taken of this incre<:lible cccce- SiOns. but which was ideal lor ralying . I
tunity? Are you mar1ling time through _ nt to the Curta lactory in Liechten-
what's ten of your Iile talking aboul stain and made a deat to import them
nothing at great length on 2m or DOe of for ratlyists. I de...eloped and printed my
the low bands? own rally tables. which were Incredibly

Being the best In amateur radio si"llie COflll<lred to those made by oth-
means different things 10 dilferenl 101les. ers. My ccstorers _re soon winning
To me it means learn ing as much as alIlhe rases.
you can. II means explo ring every When I got Interested in photogra-
IOOde and every band. It means work- phy I read books, took lessons and
ing OX, going on DXpedillons, wor1dng spent endless tcors in the sc:hooI dark-
packet, ATTY. SSTV, moonbounce. room building my skills. I armed myself
OSCAR, nansmqte r hunts. ham club with everything from 35mm to 5x7 cam-
work. helping put on hamfests. helping eras. This helped me greatly when I be-
wilh emergencies. handli ng tralfic. came a TV camera man at WPIX in
helping newcomers get licensed, build- New York and knew how to compose
ing equipment, winning contests. run- pictures . .• and later when I was a TV
fling a repealer, pioneering new ilodes direclor in Dallas and in Cleveland, I
or lechnologies , making friends lor helped my cameramen get great pic-
America in other countries. and even lures. In my early publishing days I took
serving your country in time of war. most of my own pictures.

Then there's being your best at your I didn't take up skiing until I was 44,
work. What a shame It is when parents bul men I went et it furiOUsly. I look
don'l teach their children the nrocr- lessons and more lessons. In just a lew
lance of being their very best. To me weeks I was skiing eenee than I ever
that means knowing more about my thought rc be able to in my life. 50 f
work than my coeceutors. II means took even more lessons. Now. at 70,
endlessly doing my ho mework , .. I'm brittler and thus a M more cautious
which isn't actually work becau se it's in the trails I ski since breaking some-
fun, It means attending conferences, thing would be extrerrets inconvenient,
tak ing classes. readIng books, sub- but I still tear down the mountains. bav-
scribing to magazines. I just bought a ing more fun than should be legal.
new stack of books and am working my Somehow my parents 9CJI across to
way through them. se-e are tediOUS to me the ococect 01 trying to be the beSl I
read because they're so poorty writteo, cou ld at whatever I got Interested in.
but most are wonderful and give me I've been preaching (his Idea in my ed-
lots of Ideas, tene ts, hoping others would see the
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value 01 this approach to lile and adopt
rt. So how about you? Do you eeme lor
less than the best in what you do? Are
you the best at work? Ale you achiev
ing your best in amateur radiO? Are you
leaming ell you can Of are you cheallng
yourself? When you goldbrido:. Ihrough
life you're onlycheating )'OU"$811.

ters see, what is there !O do in am
ateur radio that I haven't don e yet?
What new challenge Is there for me?
What challenge is there lor you? What
haven1 you done yet? Why not? What
are you'" excuses?

c.....
HovIs yoor chess game? Chess is a

wonderful game 10 teach kids because
lt's lolally skill, with no chance element
whatever. When you get invol...ed with
chess you soon discover that the more
you learn about the game, the better
you play. A good player will always
trounce a lesser player. Aha! So how
does one get to be a good' player? You
00 thai the same way you gel good at
anything else ... you read a lot about it
and you take some lessons from an ex
pert. You'll have to memorize hurldreds
of openings, and mccsancs of end
game closings. You learn to be aggres
Sive or lose. The lact is thai the game
of chess is a 'Mlnderlul faacher lor liIe.
In teach you the lundamentals 01 busi

ness. You'U learn 10 do your homework,
be aggressive, and look for creative
new approaches to old Situations. You'lI
Ieam the valUe of persistence.

Go Is another game of sk~1 and its
popularity In Asia has a good' deal to do
with the way the Asian countries have
been running circles around us in busi
ness. Chess and Go leach cuauues
which are "'aluable to a country. They
help teach the work ethic. You don't win
at chess unless you work at it, bul il
you do you'l surely win. That's great
training lor liIe.

Fe..

One thing tners been bugging me Is
why so few hams have actually tried
packet radio. I wonder if it has some
thing to do with lear? A fear 01 erma.r
rassment 01 making mistakes when
you're into ~lhing oomplelely new?
A lear ci displaying your own ignorance
of both radiO and~? A tear of
the unknown?

It isn't as if iI costs much 10 get in-

\/OIVed with packet radio. AM it isn' as
if you don' know that there are several
Ihousand hams having a ball with n.

So let's look at this lear thing and
see If we can understand it better. Peo
ple generally lear things they don1 un
derstand. nght7 SO tel's look attha otIl
e r side 01 that coin. Are Ihere any
things you understand that you lear? I
said lear. I'm no! alraid of electJiCiI)'. I
respect iI. t've gotten knocked on my ki
ester a couple 01 times and thaI's gen
erated a surprising amount 01 respect.
But ij's not fear or terror.

Once we take the trouble 10 lind out
more about th e thing s that we are
alraid of we no longer are afraid, I'm
afraid when I'm wallOOg on a New Yen
street at night and a group d black or
Hispanic teenagers pass me. I'm alraid
because I con't know whether Ihey are
dangerous or not. II's the unknown. II I
were to lake the trouble to get to know
\hem I would no longer be afraid.

The next trne fear twts, perhaps you
can consider that II you understood
what you are alraid of you wouldn'l be
afraid. SO, instead of learlng and pr0b

ably running away or avoiding, try to
lind oul more about wnat has fright
ened you . , • knowing met this will
eliminate your fears.

Rel ig ions rule bill ions of l ives
through lear. Fear 01 punishment lor
sins. Fear of the devil, of heMfire, and
so on. I can't lau lt them lor that be
cause it pays oil , It pays 011 in billions of
dollars. We have some elltremely
wealthy raUg·ions. all built on fear. But
you know. we haven1 a shred of prool
thai any of these tears are real. MiliQns
01 people believing things doesn' make
!hem true, oIhefwiSe the soo WOUd SIiI
be spinning aro und Ihe earth a nd
Columbus would have lallen off the
edge of the woOd.

Now. are you ready to give packet a
try? II's wonderful fun and you're miss
ing a whole big piece of our hobby. Yes,
of course YOU're going to have to Ieam
a lot. And yo u're going to make all
kinds 0 1 duam mistakes. Hey, there's
always a first, right?

Step two ... I expect a erter from
you thanking me for pushing you Into
this.

Rea500 Prevails

The League has backed down on
thei r oppo$itiOn 10 automatiC relaying
on the low bands. 1'1 let the packeteers
give you the gory details on what hap
pened.

I can oncerstaoo concems aboutlhe
bli nd relay ing 01 messages, where
there would be a strong possibility 01
jarrming oontacts already in progress .
This Is mUCh like K1MAN o r W1AW
coming on their sell-assigned frequen

ees and broadcasting blind.
Mosl 01 us pick what sounds like an

unused frequency and then ask if any
one is using It before we launch into a
tong ca. Pertlaps the packet ooilware
developers can get our packet (and
ATTY) syste ms to emulate thi s ap
proach. II a relay station could send a
short coded signal which WOI.oid ask if

Continued on page 66



KENWOOD U.s.A. CORPORATION
~lCAllQO,lS" TEST EQVII'toI£IH Gf'OUP
PO BOX 211.S 2201 ( 000. g_'_ U"'G_
c.o. 9Ol101·S1OS

KENINOOD ELECTRONICS CANADA INC.
00 10 ~.ot..., Roa<l. ""...... .,g•. OeI.·'O. C.n.~. l SI IS8

TM.J31 A

TM·541 A

TM·241A

Kenwood's TM.241A (l44MHz:),
TM-331 A (220MHz), TM-441 A
(440MHz), and TM-54IA
(1200MHz:) mobile transceivers
offer sports-car performance
with famlly-e:ar convenience.

• High power
The TM·24 ,Aprovides 50W, IM·331A is 25W,
IM-441A35W, andTM·54 IAlOW. Three poweJ
_ : I. 10 ... ful . lhe 1M-1m los "''''.
posirions: l and 10 wons.

• Widebond receiver coverage
The TM·241Arereves from '1 8to '73.995MHz;
IJonsmil ronge is 144-1 48MHz(moddioble for MARS
and UP operol'ion, pemii~ required). OtherI~ ore
111-130MHz 11M-331 A1. 438-449 99SMHI
I1M·" lAI. endI14D- I199.99SMHI I1M·S4IAi.

• 20 memory chonnels
20 rrtulti-fu1lCfion memory {honnels store hequency,
repeotelOffsel, sub-tone frequencies, and repeater leve~

data. Repeoter offset on 2m is outomotK olly selened.
Thereole 4{ho@els fO/"oddsplit" opero tion.

• Multiple scaa modes
Bond and memory s<on, wim ~ble S<Dnstops and
memOl'f (oonnelltxl-ool.

•cress built-in
Selecteble from hoot pcnel(aptional KOT·8decoder
ovoilcblel.

• Selective (oIling & poger option
TheDTU-2optionenablesOTSS (DuoHone Squekh
System) fOl se lective(oil ingandpa gingusingstandard
OIMf tones. Elapsed time is shown by the lone alert
",tem.l1M-l' lA/WAIl' IAI

• Digital re(ording system option
Used in(oniumtionwith the tone alertsys tem, thisollows
message stomgeof up to 32 sec:onds.

• Large LCD display
Iecnses 410fep dimmer {antral.

• Supplied accessories
Mounting brocket, DCcoble. fuses, multi-fu nction
DTMf mit

• Oloie. of accessories
Afull line 01 mics, specken. and other occessories is
available. Seeyourmnhonzed KenwoodAmateur Radio
dealer for detoUs!
Spedicofims fP'I'l teed frw Am:rteu" bald1M my,



cuus lor years and never figu red it
out. 1 always looked lor fe ed back
Irom the emitter or collector to the
base; I did not realize it was a com
mon base configuration,

The rest 01 the art icle was equally
insightful. Thank you.

J im Kocsis WA 9P YH. Sout h
Bend IN Wayne, I thought I'd better
write to you and let you know that
I've been taking some (not all!) 01
your advice. A rst 01 all. I'm a sub
scriber since 1965 so I'm a Iong·lime
reader 01 73.

Ham radio is alive and well In our
town and I'm lairly ac tive . but I
thought I would share some info with
you and 73 s readers on reo-rem
radio subjects, I read a tot and have
read some very interesting books in
the past lew years. There are much
more interesting things and thoughts
going on In the world than what the
AP, UPI, etc. think we shoUld know.

Why am I mentioning th is In a
ham radio magazine? Only to prod
people to talk about more interesting
thing s than RST, the rig , weather,
a S Ls, e tc . My g osh, we have a
"meeting room" that spans the coun
try (actually the world!) that we can
use 2-4 hours a day for lree and we
are not dOing it l I've tried skipping
the rubber-stamp OSO format and
have had some ex cellent discus
sions With fellow hams. I heavily rec
ommend this to the readers of 73-

As far as TV is concerned, I per
sonally only watd'l a few shows reg
ularly. I want to be Intcrmed or enter
ta ined (made to laugh , not de 
peessedt). What can you do in your
spate lime if you don't want to yak
on the air? Anything! But don't waste
your time doing the same thing over
and over and over again. My gosh.
we' re not robots (or are some 01
you?). And il you can't read when
there is lime (my eyes get t ired at
night but I still leel like I need some
input) there are tapes al your iccarn
brary that are Instruct ive, entertain
ing Of just pleasing to the mind. Did
you ever try listening to one 01those
subliminal tape s (weight reduct ion ,
controlling anger, dealing with angry
people--Ihe list is endless)? Did you
eve r try listening to a tape on sen
hypnosis? Or music Irom an other
culture? There are tapes that are
condensed verstons 01 some very
good books.

Now, alter you've read something
off the beaten path, try telling some
one you contact on the arr about it
and discuss tt-you will be pleasant
ly surprised by their reacuo nt ome
lor people at work. Mostly what r ve
heard is : "Gee, I always wanled to
know about that . .. but t never had
the time."

How about it Wayne, am I right?
The most exciting things are the un'
known and the new. not the same
old same old .

Pl e a se keep "on our case s'
Wayne. we need the constant men
vationl iii

and doing something about getting
young people inte re sted and up 
grading their own skills in a few of
Ihe muIIiple areas 01 amateur radio.
A suggestion I wo uld make is to
adopt a library, e ither a school or
public library. Make it a normal prac
tiee 10 donate a book on elect ronics
or amateur radio on each of your
bi rlhdays or on Ju ly 4th as a bi rlh
day gill to th e country. Skip th at
meal out in the restaurant and co
nate a book instead. Send the XYL a
ca rd and te ll her that her ttcwers
were converted into a book. Encour
age others to do the same.

Fred E. Pierl ng WD9HNU. Mait
land FL My Godl Wayne , what's
th is world comi ng to? Since lhe birds
have lelt the nest , my wile has con
lemplated starting a small business,
such as a groceIY shopping and de
livelY service for the elderly o r in!inTI
(She likes to spend other people's
money- re ad: mi ne). So , when I
read you r editorial in lhe November
issue I showed her the section you
wrote concerning "Making a Buck."
When I found her reading page 76 I
Inqui red, "What are your do ing?"
She responded that she found you
very interesting and profound, very
Informativei

S he aake d hOw long you had
been writing editorials and I told her
30+ years thai I could remember (l
still have some 73s from the begin
ning), Well, now I am under stnet or
ders that from now on when I re
ceive my 73 in the mall, I am to turn
It over to her so she can read your
edilorials. Maybe she should pay lor
the next subscription?

Guy Metrocavich, vi a Inatinet I
thoughl Sheets and Grafs article tl·
t ied -ATV Transmiller, Part I" (Au 
gust 1992) was greal. I enjoyed ee
thorough yet concise Circuit descrip
tion. For example , the description 01
the 01 oscillator gave me all I need
ed to understand how it wor1ted.

I have seen this oscillator in Cir·

L . E. Olcknon N8MKM, Jack.
son OH Wayne, your June editorial
requires some comment. I ag ree
that 20 wpm is a little silly in our digi
tal world. I am a Tech with 5 wpm,
but I really can' t see the value In sur
fering through the code to upgrade.
Why not a series of tests which em
phasize theo ry, rules and COUR
TESY?

I started reading 73 as an SWL
because you had good articles on
antennas and other topics and be
cause you didn't talk about SWls as
if they were vermin . It takes more
than glossy paper to make a maga 
Zine.

Speaking 01 high-tech. I would
like to build a digital Signal processor
and a panadaptor or spectrum ana
lyzer. Where are the projects? I en
joy "Above and Beyond" because it
pushes my un<Serstanding to the um
it. Isnllhat what Ir s all about?

Number 2 on your Feedback card

From the Hamshack

LETTERS

Joel Weder VE6VOX, Calgary,
Alberta, Canada I was reading my
July/August copy 01 The Planetary
Repoff (published by The Planetary
Society, which promotes space ex 
ploration) and came across a rather
inleresting erncre. "Doing More With
Less: The New Way of Exploring the
Solar System," by Rex Ridenoure.
The article discussed the trend to
wards smaller and more eeet-eeee
uve space probes. What's interesting
about It for you and me is his de
scription 01 the rate oflectmological
change involved: " .. . the SOl and
commercial space se gments are
three to l ive ye a rs ahead 01 the
space exploration l ield in developing
and applying new sate llite technolo
gy; these groups were preceded by
the academic an d amateur radio
communrties ."

These days everyone (Wayne es
pecially) seems to be wo ndering
where amaleur radio is going--what
will be our reason lor being. Well, I
th ink th is article just shone a little
li ght on t he path . The re are s till
hams experimenting at the forelront
of technology, whelher it be with OS
CAR, packet or repeater linking via
sateune. The club that I recently
Joi ned here In Calgary (CARA) is
one of the most progressive I' ve
seen because (Il. seems to me) they
keep polit ics to a minim um, aren't
alraid to jump into a new project and
concentrate on getting things done.
Those are , as any good business
man knows, among the central keys
to success.

I recently gave up a well-paying
job as a military photographer to go
to college. Most of my tneocs think
I'm crazy to do such 8 thing during a
recession. but When I graduate as a
telecom technolog ist it'll "open a
whole new world" to me, I guess my
point is that we, as amateurs (and
North American soclety as a whole),
need 10 be wi lling to take chances
on change and innovation. We can
not allow ourselves to continue be
ing afraJd 01 the future ,

imagine . we usually gel quite a pile
up whe n we gel on the rig.

I have been here lor eight yea rs,
arriving as a private and commercial
p ilot g round inst ructor and have
moved to being the seniOr instructor
lor 747 avion ics systems lnstructcn
lor the flight crews. My termer occu
pation was as a physiCs teacher in a
high school in Minnesota. Wayne. I
do agree with some 01' your conclu
sions in your editoria ls conce rning
the education of youth . However, It
Is easy to use a big bruSh and 10
think every classroom is the same.
There Is a 101 of quality out there .
Granted, there may be less than in
prev ious decades , and the objec
tives 01 education may nol be appro
pnato 10 IOOay's required work force.
So. why am I not Sl ill in the class
room? I had given a lot 01 effort to
t he students , received seve ral
awards for leaching excellence, and
received Itttle support from the local
administratiOn. I did what I wanted to
do, did well, but received nothing ex
tra beyond what an "average" teach
er would receive . Finally, teaching
college placement physics, standard
physics, and aerospace; and acting
as radio dub advisor, chess d ub ad
visor, faculty social committee chair
man , athletic l ield manager and sc
ence depan rnent chairman wiped
me out. The number of students in
creased and the money available lor
suppli es went down , How do you
teecn physics when the annual mono
ey per student lOt all suppl ies is less
than a meal for two at McDonald's?

Until the business world and the
cucuc want to have re sp ons ive ,
Quali ty schoo ls and are will ing to
SUPPOrl ap propriate school goels
emotiOnally and financially, there wiU
be little change. t did get tired 01 mu
sic depart men ts getting persona l
computers to maintain Inventories ot
instruments, uniforms and candy
sales while the SCience department
uses instructor-purchased comput
ers . It was th at or have none. But
then , music and at hlet ic depart
ments have the ir pa rent supporl

Du ' ld K . Hansen K B0EVM, groups . Maybe the re should have
Jedda h , Saudi Arabia Greetings be en a science concert some
from Jeddah, Saudi Arabia. Amateur evening.
radio is pretty limited here , although There will continue to be young
the Oasis Amateur Radio Club has d reame r te achers , th ere will be
been in operation since last Febru - those who sacrifice their own lamily
ary, The call is 7Z2AB and our OSL time to do a good job, but some-
manage r Is AAO BC . Th ere are where around the 30- or eo-some-
about 15 hams on the ro ster and things they look in the mirror and
many activities going on . The equip- make some inner comment about
ment inCludes an lCOM 725; a Ken- "what Is this gelling me?"
wood 44OS; be ams lor 12 and 17 Let me get off the soap box and
mete rs , and lor 10 , 15. 20 and 40 to the main reason lor writing. Being
meters . Our hours a re somewhat here I can appreciate the restrictions
limited, but any availability of opera- on radio operations . I only hope that
t ion is app rec iated . A s you can amateurs are picking up the baton
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_Owner can Inhibit autopetch or ..
peetee. enable either open or dosed
access for repeater or aulopaldt , and
enab~ toll calls, reverse patch, kef·
chunk lifter, site alarm. aux fCI/I" , and
.... ececes.

_ew speed and 1008, beep delay. fai
timer, Md ceutesy beep type can 1M
changed lit . ny t ime by owner pass
word protected dtml commands.

_Auxiliary receiver input !of COfltroi or
CfOU linking repeat.....

_ Many built-in dilgnQ$tlc Md testI'lg
IlIdioo is usng rricroptocessor.

_COlor coded LED's Indicate stltuS at
all major functklr1s.

_Welded r1-tighl partitions for exciter,
PlI, receiver, aod W1ob'*r.

_3~ inch ak.mirun rack pa-ll!II, f. oisIlltd
in eggsheI \\t1ite and black.

- ,,~ for !he 50--54, 143--174, 2130
233. 420-475,902-928 MHz eeocs.

- FCC type accepted for commercial
service (hi-band and uhf).

_Rugged exctter aod PA, designed for
contiruous~.

• Power out 2C1N 5O-54MHz; 15W (25W
option aVBll,) 143--174MHz; t SW 2130
233 MHz; I t:M' uhf; 1(M1 902-928MHz.

_Available add-on PA's up 10 100W.
_Six courtesy beep types , indudWlg

two p1easanl muIti-tone bursts.
_Open or etaleel a<:cesa .utopatctl,

1001-eaN r..trld, lIlJIo.disa:lrn,
_Reveral AutOpllch, two types:

auto-answer or ring tone on the air.
_Pulse (rotary) dial option available
_OTMF CONTROL: over 45 llIetioll$
cal be COl1b"oIad by dtmf COIT'IITIlWld.
4-digil: OJIlb 01 code !of each II..ncbon.

XMTRS & RCVRS FOR REPEATERS, AUOIO
& DIGITAL LINKS, TELEMETRY, ETC.

~ Real·Speech Voice 10 Option Available With
~ DVR·l Digital Voice Recorder Shown At Leftl

REP-200 REPEATER
A microprocessor-controlled repeater with autopatch

and many versatile dtmf control features at less than you
might pay for a bare-bones repeater or controller alone!

We don' skimp on rf modules, either! Check the features on R144
Receiver below, lo r Insta~: GaAs FET front-end, helical resona
tors , sharp crys tal tiltefs , h ys teresis squek:h.

Kit $1095; w&t only $12951
Voic.ID Option Sfal.

Also a vailable In if-light enclosures, and with data modems.

FM EX C ITER S : 2W continuous
duty TCXO & xtal oven options
FCC type .cCflplld for com1
high Nnd ... uhf.
o TA51 ' 50-54, 1-43-174. 213-233

MHz ...M $109, w&1 $189
o TA4 S1 . 420-475 MHz

" kIt $1 09, w&t $169,
o TAI 01: 902-926 MHz,

(0 5W out): w&1 $219
• VHF & UHF AM PLIFIERS.
• For tm, $$b, atv 0u!plA levels from

lOW 10100w Several models staning at $99
FM RECEIVERS ;
o R1441R220 FM RECEIVERS for 143-174

or 213-233 MHz. GlIAs FET troot end.
o 1'!XN senSltiviry' Both crystal & C8famic
if f,lIers plus helicll rllSOOltor Irol"II end
for exceploonal selectIVity: " 100dB at
:t12kHz (besl availabfe anywhere!)
Flutter-prool hysleresis squelctl : afc
trackSdrift . kit $149, w&t $219

o R451 FM RCVR, for 420-475 MHz
Similar to above .. kit $149, w&t $219 C-_~

o R!101 FM RCVR, lor 902-928MHz.
Triple COl'lIIl"sion, GaAs FET front end, U

$169, w&t $249
• R76 eCONOMY FM RCVR for 28-30, SO-54, 73-76, 143-174, 213-233 MHz,

wlo t'IIIlica l res or ere. Kils $129, w&t $219,
• R137 WEATHER SATELUTE RCVR !of 137 MHz Kit $129, w&! $219

Other models available:
REP-200V Economy Repeatef. As lIboVe, exoapl uses
COR-4 Controller without DTMF control or autopatch. Kit only $795, w&1 $1095.

REP-200N Repeater wIth no controller. For use w~h external controUer,
such as those made by ACe. KIt onty $695, w6 t $995.

j.~~
MQ.202 FSK DATA MODULATOR.
RISl l4) to 1200 baud digItal SIQNIls
hough any 1m lransmlller with lull
handshakes Radio IlnII o::llT1pUIers.
telemetry gear, etc, ....., kit $49, w&t $79

DE-202 FSK DEMODULATOR. For
receive end d linl<. krt 549. w&t $79

9600 BAUD DIGITAL RF UNK$. Low
cost packet natwor1<.ng system. consIst
,ng of MD-96 Modem and speaal
versions of 0Uf 144. 220 or 450 MHz FM
Transmillers and ReceIvers. Interface
dIrectl y with most TNC's Fast. diode·
switched PA's outpuI 15 or S/JIN.

e
DVR-1 DIGITAL VOICE

NEW RECORDER MocUe
Primarily a voice 100er
for .-peate~ May also

be useo as a coot..t CO Ciller or as a
Mrad io nolepadM 10 record up to 20
se-conds 01 receiveo transmissions for
instant recall A5 I rlIpe;lter 100er, it will
record)'OlM" voice. using ..u- the buill
in mio ophoo Ie or an external mie It can
be used wilt! almost any repeater COR
module, As a contest c llIer, you can
record a message or even SlIVE1ral mes
sages and play them tlll"ough your
transrrutler at the press of a switch. As
a radio nolepad, you can keep it wired
to the audIO QUIpu\ of a receiver ready
to record up to 20 seconds of anvthll19
you mlQhl want to recall later , Play rt
back as many times as you like through
a small extamet speaker, (Call for more
information,) kil $89. w&t $139

to-a SUBAUDIBLE TONE DECODER!
ENCODER. Adjustable for any looe
Designed ..peeially for repeaters,
with remote control adivateJdeactlvale
provisions .... kit $29. wired & tested $69

COR-3 REPEATER CONTROl..LER.
Features adjustable tail and lorne-oul
timers, solt<ktate relay. COI.I19Sy beep,
and local speaker amplif,er kIt $49

CWIO. Diode proorammad any nme in
the flllld. adjustable tone. speed. and
timer, to go with COR-3 _.. kil: $59

COR-A. Complete COR and CWlD all
on one board !of easy conslrUCtiorl,
CMOS Iog>c l or loW power consumption
Many new features. EPROM program
med; specify call ....... kil $99,w&t$159

TD-2 TOUCH-TONE DECODERlCON
TROLLER. Full 16 digits, with tolk::all
rastnctor, pl ogl anmab~ Can tun 5
functIonS on/off Great for eeiectwe call
ing. too! .... kit $89, wired & tested $149

$ EW TO-A SELECnvE CALL
ING Module ECOl lOlTly
louch-tone deCOdel wrth 1

IatchW'lg output Primarily designed to
mule speal<.er untIl somaone calls you
by sending 4-digit tI signal but may also
be used to tum on autopatch or other
device _ kit $49, w&t S89

AP.3 AUTOPATCH. Use WIth above for
repealer autopatch. Reverse patch and
phorle kne remote control are std

.. __ .kit $69. wired & tested $149

Ap·2 SIMPLEX AUTOPATCH Timing
Board Use with above for simplex
operatIon USIng a lransculV8l" ..... Iut S39

RECEIVING
CONVERTERS

HELICAL RESONATOR
PREAMPS

• GaAs FET preamps with 3 or 4 section
helical resonators f1!duee imermod &
cr~nd iMetferetlee i'1 oiticaI
appIica1IQIIs. MODEL HAG-( • ) ,
SlO vhf, $110 uhf. 0Sp&city hAIi<>g 'MIfI6'
'.2·150. 15IH62. 182-174,213-233, 4»471J

LNW-(*)
MINIATURE

I PREAMP
ONLV $29 ki1. $44__

• GaAs FET Preamp sin'itar to lNG. ex·
cept designed tor low cost & sm an . 121 .
Only 5/8W x ' ·S/S'L )'. 3/4"H. Easily
mounts in many reoce.
"Speedy ILfWIg tw>gII . 15-3:5, :6-06. ~
ll;I- I20,I»ISO. 150-1OO.2OI»lO. <000-500_

LNS-(*)
IN-LINE
PREAMP
ONLY $89...$119_._
• GaAs FET Preamp WIth 1eat\¥eS sirrilat
to LNG series. except automatically
• witch" out of nn. during transmit.
Use wittl base or mobile transceWers ~
to 25W. Tower~ btad<et!J inct
· T..-ng~. '20- 1~ 2Q)-2"' <x~_

LNG-(*)
ONLY $59
_ .._ocl

FEATURES:
• Vwy low noise: O.7dBIIt1l. O.8dB lJ'I
• High gain: 13-20d8, l;lepends on Iraq
• Wide d ynamic range - resist overload
• Stable: lOW-feedback dualilate FET
"Specify rtniIIg ""'0".' ~,)(l> .f6.~ 137-152.
152·1Tl.21().2JO.~7O, ~_.

Low noise c:onveners to rec:e;ve vhf a"ld
uhI bandse-l II 10M lecefver.
• KIt leu ease $49. k it w/t.s. & BNC

Jlcks S14. wa t In cas. $99.
o Input ranges avail: 50-52, 13t;.138.

144-1"6,145- 147,146-148,220-222,
222-224 101Hz. 432~.~.

435.5-437.5. and 43925 (to dIM 3).

XV210r vtll ind )eV4 fOf uhf, Models to
convert 10M ssb, CW, 1m, etc. to 2M, 220,
222, 432, 435, and alv. l W output.
Kif only $89. PA's up to 45W available.

CIRCLE 5 7 0 11I REAOER SERVICE CARO
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The Emergency Broadcast
System Today

Hearing " t tt ts is only a test" broad
cast by your local radio station may be
come a thing of the past. The FCC has
announced a "comprenens fve a tt ic-to 
basement- plan 10 overhaul the Emergen
cy Broadcast System (EBS). EBS has not
been updated since 1976. Its name may
be changed to the Eme rgency Warn ing
System (EWS).

Proposed is a new form of silent testing
and a cutback (from weekly to month ly) in
the amount of on-air testing. Actually, new
equipment will be able to lest itself.

The FCC is suggesting a new "subaudt
b le" warning system that will preclude us
ing the familiar 2O-second lone that mixes
853 Hz and 960 Hz together in order to ac
tivate emergency listening devices.

Cable operators, wh o currently do not
have to perform EBS lests, will be required
to join TV and rad io broadcasters.

In 1991, EBS was used more than 1,500
times. The Emergency Broadcast System
was activated nearly a day before Hem 
cane Andrew hit the south Florida coast.

EBS was establi shed in 1951 as the
CONELRA D (Control of Electromagnetlc
Radiation) system during the Truman ad
ministration to provide the president with
the means of addressing th e American
peopl e In the event of a nuclear attack.
The service has yet to be used during a
national emergency.

The Truman admin istration envisioned
that the President or a government agency
would activate the lone to control a master
radio or television station, one specifically
constructed to withstand an atomic explo
sion. The station's command tone would
be heard by othe r stations, linked in a
pyramid: Those stations would be heard by
other stations, and so on.

Currently, EBS Is only used at the local
level to notify the public of dangerous con
ditions: toxic leaks, tornadoes, burrcenes.
chemical fires, earthquakes, floods and
SUCh. The EBS was even used during the
LA riots to ca ll off-duty police officers back
to work . TN X The F. O. Flyer, October
1992.

Youth FORlm
Interviewees Needed

Carole Perry WB2MGP Is seeking ar
t iculate, active amateur radio young
sters up to age 18 to be interviewed for
various youth forums across the country.
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Please contact Carole at P.O. Box 131646,
Staten Island NY 103t3'()()o6, or call he r
at (718) 983-1416.

Congress Enacts New
Restrictive Scanner Law

The law proh ibiting the manufacture
of scanners w ith (or easily mocI ifiable to
Include) the cellu lar bands passed the
Sena te (reportedly without debate) on Oc
tobe r 8th . T he "ceuu te r ban" wa s a n
amendment to the FCC funding bill and it
is entire ly possible and even probable that
most senators ha d no idea the cellu lar
amendment was there or what it meant.
The following comments, which have ap
peared in several places, are speculation
until an official interpretation is published:

(1) Rece ivers With external converters,
lab-type receivers and tunable receivers
are not affected by this law. Scanners are
affected. Once the law goes into effect
(180 days from October 8, 1992), no scan
ner can be manufactu red Ihat will cover
the cellular bands, nor can it be made to
be easily modified.

(2) It looks as though as long as the
scanner is made with a continuous large
frequency range, you can include the cellu
lar frequencies.

(3) This law does not affect used scan
ners or scanners that were manufactured
prior to the effective date of the law.

Here is the exact text of the new law:
SecAOB. INTERCEPTION OF CELLU

LAR TELECOMMUNICATIONS.
(a)AMENDMENT-Section 302 of the

Communications Act of 1934 (47 u .S.C.) is
amended by adding at the end the follow·
ing new subsection:

(d}( l) Within 180 days after the date of
enactment of this subsection. The c om
mission shall prescribe and make effective
regulations denying equipment authoriza
tion (under Part 15 of Title 4 7, Code of
Federal Regulations, or any other part of
that title) for any scanning receiver that is
capable of-

(A)receiving transmissIons in the tre
quencies allocated to the domestic cellular
radio telecommunications service,

(B)readily being altered by the user to
receive transmissions in such frequencies.
0'

(C)being eqUipped with decoders that
convert digita l cellular t ransmissions to
analog voice audio.

(2)Beginning 1 year after the effective
date of the regufations saootea pursuant
rc paragraph ( I), no receiver having the

capabilities described in subparagraph
(A), (B), or (C) of paragraph ( t), as such
capabilities are defined in such regula 
tions, shall be manufactured in the United
States or imported for use in the United
States.

{By Roy J. Cloutier, adapted from public
postings on Prodigy. TNX WestJink Report
#637, November 12. 1992.J

Space Symposium a
Great Success!

The Tenth Annu al AMSAT-NA Space
Symposium and meeting was held at the
beautiful lntelsat Headquarters building in
WaShington, DC, on October 9- 11 . The
300 in attendance heard presentations on
such diverse subjects as antenna testing
for the Phase-3D spacec raft, use of the
PACSATs, SAREX hardware co nf igura
t ions and the AMSAT awards p rogram.
Once again th is year, the AAAL co-spon
sored an educational w orkshop at th e
Symposium. A complete satellite steucn
that was insta lled for the weekend w as
used to make several AO-10 and AO-1 3
contacts, including a scheduled eso with
a special event station at the AMSAT-Den
mark meeting be ing held in Copenhagen.

Dr. Ron Pa rise WA4SIR was the ban
quet speaker. He entertained the audience
with a talk, sl ides, and a movie detailing
the Astrc- t space shuttle mission on which
he was a payload specialist and SAREX
operator. The evening ended with presen
tations of awards and a drawing for the nu
merous door prizes that were generOUSly
donated by many different companies.

The printed proceedings (32 papers , al
most 300 pages total) are available from
AMSAT-NA Headquarters. Look for a de
ta iled report on the meeting and sympo
sium in the next issue 01 the AMSAT Jour
na l. TNX AMSAT-NA; Wes tfink Report
#637, November 12, 1992.

TNX •••
• • • to all our co n tributors! You can

reach US by phone at (603) 924-0058, or
by mail at 73 Magazine. Route 202 North,
Peterborough NH 03458. Or get in touch
w ith us on CompuServe ppn 703tO,n5;
MCI Mail "WGEPUB~ ; or the 73 BBS at
(603) 924-9343 (300-2400 bps), 8 data
bits, no pari ty, one stop bit . News items
that don't make It into 73 are often put in
our other monthly publication, Radio Fun.
You can also send news items by FAX at
(603) 924 -9327. II



I
nthe worldof multi-mode
contollers, nolhing topsthe
OSP-2232 or OSP-1232 from

AfA When you choose either the
dual port OSP-2232 orsingle
port OSP-1232,you'll have just
what you need tocoupleHF or
VHF/UHF (or both) transceivers
with apersonal computer or
computer terminal. Each converts
incominganalog signalsinto dig
ilal databy meansofa12-bit,
high speed converter

Developed byAEA - with
over 10 yearsofmulti-modecon
troller development experience - the
OSP-2232/1 232are the most advanced
andversatile controllers available any
where.Theygive youthecapabi lity to
conlrol all legal Amateurdigilal modes
popular on both HFand VHF. New
modems only requirenew software
which canbe installed with an EPROM
chip,ordownloaded lrom atelephone
BBS binary fileinlo the OSP'sRAM.You
won't need to replace yourOSP-2232 or

OSP-1232 as no newhardwareor
modifications will be needed asnew
modes become available.

Whateveryou've thoughtabout
doing in Amatuer radio, it's here inthe
OSP-2232 /1232. All PK-232 MBX
modems (Packet, AMTDR,etc.). All
satell ite modems (PSK, 4800bps
PACSAT, G3RUH9600 bps, U022 equal
ized,400 bpsOSCAR-13).Analog
modems forHFFAX, FAX APT,and

SSW 9600 bps K9NGlG3RUHfor
terrestrial andsatellite use.Each
also offers internal RAMlor up
loading modems,upto 36
simullaneous packet connections,
EPROM upto2Mbits,software
selectable radioports, Mailbox
accessible through both ports,
dedicated printer port,RTTY digi
tal noise gate,ARQtolerance
command, etc.

TheOSP-2232 addseven
more control with itsdual port
gateway, lront panel LCDshowing
connect and packets status,

retrieval ,call signconnected 10, lasl call
monitored and "marquee" display of
received RTTY signals.

Get control of your digital operat
ing positionwith the OSP-2232or
OSP-1 232 trom AEA.You'll be on top of
theAmaluerradioworld, too.

Toconnect withtheAEA deater
nearestyou or forproduct sheets,
call (BOO)432-8873.

Advanced Electronic Applications, Inc.
PO Box C2160,2006 - 196lh Sf SW, lynnwood.WA 9B036 Sales: (206) 774-5554

Con



Number 4 on your Feedback CIlrd

The Techno-Whizzy 1,

Part II
Build a direct digital synthesis (DDS) transmitter.

by John Welch N9JZW

Photo B. Close-Ill' \'I'ew a/ the power amplifier module.
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Photo A, Thefront pane!0/ the Tedlllo-Wlli::::y I DDS transmitter.

TECHNO
WH IZ I'l l

Photo C. Hooking Ill' all a/ the modules together to complete the Tecnno-whizzy I .

I n Part I of this article, we buil t the VFO,
frequency se lector and powe r s up p ly

boards. Using j us t these , you hav e a very
QRP transmitter (2 milliwatts} or a nice sig
nal generator. For those who like a transmit
ter with a litt le more oomph, here 's the am
plifier stage.

Since we've gone through a lot o f trouble
and e xpense to generate nice , clean, pure
sine waves, it would be a real waste to run it
through a class-C amplifier. Class C would
also require a filler for every band or two,
complica ting things even more. Class A is
the right approach (with the added benefit
that when we make the TW- I do SS B we
won't need a new amp).

De sign ing a c lass-A po wer ampli fier
wasn 't easy (dig ital likes me; analog hates
me). The amplifier was designed to be easy
to-build, requiring no adjustments. It is not,
however, the most efficient or powerful de
sign. The amplifie r will remain linear down
to about 10 volt s, and remain within maxi
mum specs up to 13 vol ts. It is designed to
run from a freshly-charged 12·voll battery or
13.8· voll power supply. More than 13.8 volts
won 't g ive you more po wer-it will j us t
bum up the final amp!

C la ss A has its d rawback s-namel y, it
consumes more power than clas s C and con
sequenuy also runs hotter than class C. I've
sides te pped this issue by keying power to
both the driver and the final s tage, so it wi ll
only consume tha t power and generate that
heat while you have the key down. Th is also
sidesteps ano ther common problem- stray
RF getting true the final and being amplified
10 a low- level signal.

Theory of Operation

The RF signal at about 1.5-2 mW comes
into the base of Q2 at 12. Resis tors R5, R3
and the transistor combine to present a 50·
ohm load to the input. Emitte r resistors R6
and R7 keep the driver Q2 stable, limit cur
rent now and, co mbined with bypass cap C3 ,
provide some frequency-dependent outpu t
compensation. The output runs through C 2
to a 4 : 1 ste p-down trans former, T I. This
transforms the 50-ohm output 10 a 12.5-ohm
input to the final amplifier. CIO keeps the
DC bias prov ided to Q3 by R6 and R9 iso lat
ed from the tran sformer.

10 73 Amateur Radio Today · January, 1993
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Here' s what lOU can do , , ,
You can instantly lind your antenna 's

true resonant frequency right at your
fcedl ine - that ' s sornehting a noise bridge
j U!>I can't do .

YlMJ can shorten or lengthen your dipole
or mobile whip and sec the effect
immediately .

You can monitor how SWR changes as
you adju.'>1 your beam or vertical - you' ll
know right away if you should lengthen or
shorten it.

You can sec how SWR varies over an
entire band . . . find 2: I SWR bandwidths
. . . adjust mobile antennas in seconds . . .
find all resonant frequencies of muhiband
verticals , dipoles and beams .. . tune up
your antenna tuner without transmitting.

Y00 ~ three Instrumen ts in one
You get three instruments in one . . . a

low distort ion RF signal generator . . . a
sensitive high acc uracy 170 MHz frequency
counter . . . an SWR Analyzer fM

" ali BNC connector for usc as high
accuracy frequency counter. Counter has
four gate times, .1 Hz resolution, I ppm
10 MHz crystal time base with adjustable
calibration.

Use 6 AA cells or 110 VAC with
MFJ-1312B, S12.95 4x21hx6 -% inches.

2 Meter VHF SIVR Anal)'z£r"
MFJ-2t)l MFJ-208

$7995 2 Mol", VHF
SWR Alwly:.er"N

finds the SWR of any antenna
from 138-156 MHz.

Jeck for external frequency
counter. Usc 9 volt battery or
110 VAC with MFJ-13 12,
$1 2.95. 7lhx2lh: x2\4 inches.
For Commenial VHF Radio

Same as MFJ-208 but for
commercial VHF. ~tFJ-21 7 ,

$79.95, covers 30-50 MHz and
MFJ-218. $79 .95, covers
150- 170 MHz.

600 MHz 10 Digit LCD Counter
MFJ-346 Add this

$18995 handy
MFJ-346

treqoency counter 10 your
station and get high accuracy
freq~ncy rreasurerrents to~
MHz with 10 digit precision,

Easy-to-read 1/4 inch LCD
diJ; it'" don't wash out in
bright sunlight like LEOs.

Compatible with MFJ
SWR AnaI)7.l'rsN , Dip Meter"N , Antenna
Resistance MererfW and Amenna Bridge'".

Four gate times, .1 Hz rcsoultion. high
accuracy I ppm 10 MHz crystal time base .

Use 9 volt battery or 110 VAC with
MFJ-1312B. $12.95. 4xl Y.z x5 IA~.

SC".dresl Dealer/Orders: 8O()...6.l7·1HOO
Technkal Help: llOO-647-TECH(Il3241

0 1 yeti' Ui ...... ldiIioIio1l pantM 0 1) day I'I'"tJrei back
~ Pess s"l an CJdEn from !oFJ 0 F<ee caa:.g

MI:~
M"" Ef\TERPIUSES. L' C.&,. 494. ~I I'.'_ see. MS :N16l

(tOJ )323-~; 8-·00 CST. M....,-Fn
M ..X: «nu 313.a55 1. Add S6 001 ,

MFJ ' , , making qllality affordable
f'oJceos ond~~ to cNrge ' W ) "' '' ~_-.. ...

- ,

--, ., ,

. "',

•----

1fI!r:....••
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CIRCLE 86 ON READER SERVICe CARD

MFJHFIVHF SWR Analyzer"
... covers 1.8-1~0 MH~ continously ... built-in 10 digit LCD frequency counter
. . . smooth vernIer tuning . . .

MfJ-249 :\IFJ's newest, nK~1$1999 5 versatile SWR AIJa/yu;,rr'!
covers more frequencies
than an," MI"J SWR

Anal17£rN - 1.8-170 ~ IHz continuously,
It has smooth vernier lunillJ: and a
built-in 10 digit, high accurrucy, hi~h
contrast LCD frequency counter that
makes reading SWR in the sun ea...y.

lbi'\ "ide rons« MFJ -249 coven; all
frequencies between 1.8-170 MHL
including all ham bands from 160 Meters
to 2 Meters. commercial 2+way radio.
police. fire. PM broadcast , mi litary .
marine and shortwave .

A velvet smooth vernier reduction drive
makes it easy to set frequency presciscly .

It 's battery powered and handheld size.
You can take it ri~t to your antenna and
work on it until it s just the way you want it.

Here' s what it does .. .
The MFJ-249 S WR AnalyzerH f gives

you a complete picture of your antenna
SW R over an enme band -- without a
transmitter , SW R meter or tlIly other
equ ipment!

RC".dding SWR is automatic. AU you do
is plug in your antenna, set your MFJ-249
SWR Analyzer'l to the frequency you want
and read your SWR - it couldn't be easier!

1ll-160 ylerer !IF S WR Analyzer'"
MFJ-2U7 Ir you' re an

$79911 HF man, this
comoect

MFJ-207 HF SWR Allllk.er'"
will help you build antenna.",
that' ll make working OX
almost routine.

Just plug in your coax to
fi nd the SWR of any HF
antenna on any ham band
10-160 Meters. Has jack for
external frequency counter.
Usc 9 volt battery or 110
VAC with MFJ-1312, $12.95.
7 lJu2 'hx2 \4 inches .

.:\IFJ Amenna Resistance ,\leter'"\!
MFJ-205 Need to

$8995 measure the
feedpoint

rcsistarcc of your antenna?
Simply plug your coax into

the MJ::J·2b5 Antenna
Resistance Mt'terN , sct il to
the frequency you want and
read your feedpoint resistance
directly from it's calibrated
resisarce meter. It's perfect
for de:s.igning impedance
marching networks for your
antenna.

Reads up to 500 ohms RF res istance and
covers all ham bands 160-10 Meters.

With a rorn"t',uioflol antenna bridge ) '01.1
have to constantly alternate between adjusting
the null and frequency controls until you find
the best null.

You can also determine resonant frequency
and if your antenna is too long or too Shan.

Has jack for external frequency courner.
Can be used as an RF si£I131 generator. 7lh:x
2lh: x2 1,4 inches. Use 9 vOlt battery or J 10
VAC with MFJ-131 2B, SI2 .95.

1.8-170 ~IHz HF/VHF S WR Analyzer"
MFJ-209 rr you

$1 0995don't need a
built-in

frequency counter but
want 1.8-170 MHz
connnuous coverage and
smooth vernier tuning,
choose the MFJ·209.

It'll help gel your
antennas in tip-top shape.

Same as MFJ-249
wilhout LCD frequency counter. Has jack for
external frequency counter. Use 6 AA cells
or 110 VAC with Mr1 · 1312B. $1 2.95.
4x2 lJ:z x6% inches.

MFJ Bandswuched Dip Metert\'
MFJ·203 The MFJ-203

$9995 is asensitive
Bandswitched

Dip Meter'" that covers all
hams bards from 160-10
Meters. There are no plug-in
tuning coils to keep up With
or break .

It's the easiest dip meter
you'll ever usc - just tunc
for a dip. There's no
sensitivity control. to
c-onstantly adjust .

Saves time and takes
-ucsswork out of pruning antennas, winding
o ils, tracking down parasitics. measuring
edcctarce and capecuarce, measuring
elocity factor am electrical lengths of coax.
jetcrmine resonant frequency or tuned
lrcuirs and antennas. Measure Q of coils.
.r.'i() use a.s signal generator.

Has detachable coupling coil, dual FET
scillator, op-amp meter ampliftCr and jack
Ir external frequency counter. Usc 9 volt
auery or 110 VAC with MrJ-13128 ,
12.95. 71f2x2 Y:!x2 1,4 inches.
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Figure I . Schematic diagram of tile power amplifier board.

Figure 2 (a). PC board f oil pattern of the power amplifier board.
(bJ. Parts placement.

•

VFO board-leave this vacant for now.
SW I s witches po we r fro m recei ve to

transmit. As the amplifiers are class A. they
consume a lot of power j ust sit ting the re.
Leaving this stage powered down while re
ce iving will cui the TW-I 's power consump
lion to a tric kle.

•
hand side of wire #2.
The left-hand side of
wire #2 will go to
ground , and the sig
nal goes between the
twis t and the right
hand side of wire #1 .

Now that yo u 've
got the transformers
wound. install T1 on
the board. Orient it so
that the twisted end is
in t he midd le . and
o ne w ir e g oe s to
ground and the other
wire goes to Q2 (on
the board. the "t wist
ed" e nd is the two
holes that arc shoned
together). This steps
the 50-0hm output of
Q2 down to 12.5
ohms into Q3.

Install the o ther
two baluns at 1'2 and
T3 . He re again th e
twisted ends go in the
middle. with one wire
to g ro u nd a nd th e
o the r wi re towa rd s
the output. These
provide a 16 : I ste p
up fro m the 3. 125 ·
ohm outp ut at Q3 to
50 ohms at the amen
na jack.

J I is the inpu l from
your key. Hook this to a jack with a chunk
of two-cond uctor wire or RG I74 coax. J4 is
the 12-voll power input. Hook this 10 a pow
er input jack (if fused. use a 2-amp fuse ). J2
is the RF output- attach th is to the output
jack (50 · 239 preferred) with some more
RG I 74 . 13 is the RF input from the DDS

Choke LI provides power to the final am
plifier. Q3. Emitter resi stors R II and R 12
keep the final stable and provide lim ited out
put compensation with C5. The output flows
through C4. into the 16: I matching network
of 1'2 and D . then 10 the antenna connect ion
at B .

Power comes into the keying c ircuit
through J4, the Transmit/Rcceive switch on
the front panel. Capacitors C6 and C7 by
pass RF 10 ground. The key is con nected 10
jack JI. The unit is keyed by grounding QI
through R2. R2 and Ct help in shaping the
keying waveform, preventing sharp edges.
Power to both the driver and final is keyed,
keeping the power drain and associated hea t
10 a minimum.

Const ruction

The amplifier board should deliver about
a wall of clean signal into a 5O-ohm load . To
do so will require you to wind some balun
cores into transformers. There are three on
this board. all 4 :1 baluns using BN-43-202
cores. Winding them is a lot easier than ex
plaining how. so take courage.

To wind the transformers. take about six
feet o f JO.-gau ge magnet wire and fold it in
half. Putting one end in a vise. twist the wire
to about IS turns per inch (I used an elec tric
screwdriver for this and it went very quick
ly). Wind this twisted wire up through the
left hole of the balun core and back through
the right. That 's o ne turn . G o back in
through the right and back out throu gh the
left. for two turns. Continue, winding e ight
to 12 turns on the core. leaving wires com
ing out of each hole at the bottom . Now cut
the folded-over tip in the middle. making it
two wires wrapped around each other.

Scrape back some insulation on the ends
of the wire and use an ohmmeter as a co nti
nuity tester to identify the two wires. Twist
the left-hand side of wire #1 to the right-
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BAR GRAPH - A TH'" FREBUENCY COUNTERS

Check out the A LL NEW A TH-15 ... It's FAST I

K INTERNATIONAL INC

In less than B% of a second « BOrns), the ATH-15 can ACCURATELY READ, DISPLAY
& AUTOMATICALLY HOLD the FREQUENCY of any readable signal, BOrns or longer II

• AUTOMATIC TRIGGER & HOLD
• ON&SHOT A1H" 0PTl0N
• AlITOMATlC ClEAN DROP OUT
• 800% FAS IER RESPONSE TIME
• MAXIMIZED SENSmVITY< 1mV typ
• 3 to 5 HOUR NJ..CADs STANDARD
• BAIIERY CHARGE INDICATOR
• 4 GHZ - 2 INCH BAR GRAPH
• 2 RANGES - 6 FAST GATE TIMES
• 1 PPM TCXO STANOARD
• HIGH STAB O.2PPM TCXO OPTION
• MANUAl HOLD FUNCTION
• BLANK OISPLAY FUNCTION
• s-izv AlJTO.POI.ARJTY PWR JACK
• StarCab~ AlUMINUM CABINET
• 1 YEAR LIMITED WARRANTY

MADE IN USA

A THTII
refefS to Oll' exclusive new "AUTOMAn c TRIGGER & HOLD circuit

with "AUTOMATIC CLEAN DROP OUT". With ATH- you can say good-bye to
almost al of that annoying randOm colrting and the false rea~ we have
become accUSlOmed' to when using portabe counters. The model A TH-1lJ is an
ULTRA HIGH SENSITIVITY, 1 MHz to 1500 MHz frequency counter with an
INTEGRATEO BAR GRAPH circuit whJch InBtantly displays the signal strength 01
an inPIA: Signal from <1 MHz 10 4 GHz. When the ATH" leatLSe is usee, the
COunter displayS the laSt reaCiabIe Signal received. It automatCaJly triggers on a
readable signal and autDmatcally SWitCheS to the "told" status when the signal
desaceers. Because of AUTO l'RIGGERING. the first reading Is correct. II the
signal stops in the middle of a sample or gate lime, the laSt ccmceie accl6ate
reading will be disotayed and the unil switched back to -HOLD" status. hence the
"AUTOMATIC Cu:AN OOOP OUT- prevents the diSPlaY of erroneous cata, allhis
is done automatCal~, with handS free operation· and j ¥lOOts ~eat III
We are tuther responding 10 user requests try offering a -ONE-SHOT A THw

•

optiOn. This consists of a ONE-SHOT select SWilCn, a pusn button RESET switcn
aoo \Vt(l LED Indicators all located on the lop of the counter (not shown). When
thiS tuneti:ln is used, the f~ readable signal that triggerS the counter will be held
on the diSplay urtiI manual~ reset One pustl of the reset buItOn wia reset the
disPlay to zeros and enable the one-st'ol: creul again. The diSplay can be blanked
or tl6neO off pending the aUlO triggering from an input signal, whICh esc saves
pO'NeI" unc\e( battery operation.
RESPO\ISE TIME, ootineO as the time from the begiMing 01 the input signal to a
stable, 8CCl6ale, readable display, has been d'"amatCaI~ speecIe<l up. The
RESPONSE TIME is actually 800% faster than pre'lOuS modelS and it' you
cof'lSj(je( not havng 10 manuaJly ttYow the hOld switch, at just the rigtt time, the
A TH-115 is tunctional~ the fastest counlS( you can buy II

SAY GOOD-BYE
TO RANDOM
COUNTING &

FALSE READINGS

WITH THE NEW

ATH-15

ALL MODELS
IN STOCK
WE SHIP

SAME DAY I

SIZE: 4"H X 3.S"W x 1"0

NA TH-1S FREQUENCY COUNTER
WITH NI-eADs & 110VAC ADP $235.

FACTORY INSTAlLED OPTIONS:
IQIS.ATH·15 ONE-SHOT ATH" 40.
IHSTB-1 5 HIGH STAB TCXO 02ppm 100.

ACCESSORIES:
ICC-9O BLACK VINYL ZIPPER CASE 12.
ITA-90 TELESCOPING BNG ANT 12.
'P·1 10 PROBE, 200 MHZ, lX·l0X 39.
I M207IC CABLE FOR MFJ·207J208 10.

STARTEK INTERNATIONAL INC

398 NE 38th St., Ft. Lauderdale. FL 33334

CHECK IT our•.• BEFORE YOU eUy A COUNTER
Does Bar Graph give W1stan; readingS or 3 gate times OOlayeCl?

Does Bar Graph work every range? Over 2 GHz? With HOLD on?
Does HOLD switch Change GATE selection when tu"ned oft?

Does unit SELF.()SCILLATE • random count with no Input signal?
How many SWitcheS needed to select range? Gate times/range?

How Iorllt_dOeS unil operate with batterieS? One hOl.X1
NO PROBLEMa with aTARTEK POCKET COUtflERs- 11

Orders & Information
305-561-2211

Orders only
800-638-8050

FAX 3OS-561-9133
TERMS:~ charges for AoridII add $4 + lax.
us & Canedla- aO:l 5,.. ($4 nWi . $10 1Mll). ott.ts add 15% of
loW. coo lee $4 . vISA. I.C or DISCOVER acceptec1 Prien
&.peclicatione .. lb;ect 10 changlI wi1hout nolioe or obigalion.

CIRCLE 247 ON READER SERVICE CARO
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ceramiC
ceremc

Variable

Channel Seledor

P.rt
0.1 )If

2"
0."7 )If
o.oOlllF

key jack

Ow".
RF oullo antenna
power 12 volts i'l
100 mH2Achoke lrom Radio stece

TIP125

MRF517ot2N3866

MRF"76
10k ohm 1/4 wan
2.2k ohm 1/4 wall

330 oIvn 1/.. wan
Xl ohm 1/2 wall

75 elm 1/2 wall

3.9 ohm 1/" wan
5 ohm 1/.. wall (<4.7 will work)
62 ohm 1 wall
2.. ohm 1/2 walt

120tvn 1walt
1.3 ohm 1 wall
T/Rswitch OPDT 109gle

4: 1 balun on BN"'3-202 core

Parts List: TW1 XMIT Linear Amplifier

ByN9JZW

Note: A COI'J"flIete ~ CJI parts rn:ll.d"lg fie PC boards) is avalal:lle from ElkbOlics
NOf1heasl. RI. 1 BOll 789, Hancock NH 03449. Phone: (603) 525-<1001 . Prices as
follows: DDS VFO module - $99: Diode Matrix module - &49; Power Amplifier
module - $49: Outpuf Filler module (specify band) - $10: A complere package of
aI tnO<iJIes - $199. The Qualcon'm 02220 DOS cI1ip can be oteIered separately lor
539. AI prUs n::Iude postage.

Etched and Oiled PC boards!of !his prcjed are atso available separale1y from FAR
Cin;u~s, 18N540 Field Court, Dundee IL 60118, Pricing: DDS VFO PC O/Jaw - sa:
Diode Matrix PC board- sa:Power Amplifier board- $6; Output Filter - $3. Please
add $1.50 per oroel.

The 02220 (as well as data sheets) is available direclty from 0uaIc0nYn. 10S55
Sorrento Va/Iey Rd., San Diego CA 92121 : (619) 597·5005. The price is $49 (1-24
QIy.): $150 rnnirrun 0t0er.

The CA3338A, the 55 MHz dock cscnator and masl 01 the small parts are available
from OigI-Key: (800) 344-<1539.

Toroids are available Irom KA70JY COll.,oloenls (Danny Sleo,;gl. Box 3893, I.o9an
UT 84323; TeI:(801) 563-5173.

,~ QlUlntity Relerence
1 2 C1,C6

2 • C2.C4,C5.Cl0

3 , C3

• I C7
5 , Jl, 1 J2

7 1 J3

• 1 '"9 I L1

10 I QI
11 1 02
12 I 03
13 I RI,. , R2
15 I R3
16 I '"17 I R5
18 I R'
19 , R7
20 , R'
21 , R9
22 , R11
23 , R12

"
, ' WI

25 3 Tl ,T2,T3

TECHNO
WHiZZY I

Main Amp

o 0
Powero 0

Figure 5. From panet pattern for the Techno-whizsy I . Blo w up this fig ure with a copy
machine to firyour cabinet.

Table 1.

Componenl Val\le$ lor the W ole Harmonie 0utpuI FIllet
C1,C3 C2 L1 ,L2 Winding Information

1000 pF 2700pF 6.55 11 H 36tums on a T50-2 toroid core
470 pF 1500 pF 3.08I1H 25 turns on a T50-2 toroid core
220pF 560pF 1.1911H 17tumson a tso-aieeeecre
loopF 270pF O.568I1H 12tumsonaT5Q.2ton::idcore

Band
160m
80m
40,3Om
2O,17,I5m

Figure 4 (a). PC board f uil pattern of the Vlltpll1 filter board. (h).
Parts placement.

Figure 3. Schematic diagram of the optional
O/itPUTfilter board.

Install the transistors next, matching the
shapes to the shapes all the board to assure
proper pin arrangement. Qt. the TIPI25,
shouldn 't need any heat sink, bUI Q2 (an
MRF517 or 2N3866) will-a top-hat type
will be adequate. The MRF476 . Q3. also
needs to be heat-sinked. prefe rably to the
back panel of the radio . Be sure 10 use ther
mal goop , a mica insulator and a nylon
screw to attach this transistor to the case. For
testing, you can use thermal goo p and a ro220 heat sink, bUI don't
run it for long!

By now you're almos t done. Just instal l the res t of the parts.
They're all passive components so there is no "backwards"---bul be
sure 10 gel them in the right spots! As always, double-check your
work.

Attach a dummy load (50 ohms 5 or more watts will work fi ne) 10

the SO-239 RF output connector. Tum SW I to "rransmirv ro apply 12
volts to 14. Attach yOUT voltmeter 10 the "hot' end of R5. With the
key jack open. you shouldn't read more than 0.1 volt. With the key
jack shorted, you shou ld read around 2 volts. A small difference is

Continued on page 85
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Thruline Directional Wattmeter
The worldwide standard in

directional wattmeters.

• Accurate within + 1 - 5 % of full scale
readi ng.

• Measures forwa rd or refl ected power in
ccex!e ! transmission l ines under any
load condition.

• Power range from l OOmW to IOkW,
frequency range from 0.45 to 2300MHz.

• Utilizes B trd 's " QC" qu ic k change
connecto rs fo r interchangeab le f ield
operation witho ut recalibra t ion.

• Buttt-jn remote-reading capabili ty.

• Peak read ing version avai lable .

Calf or write today fo r m ore details on the
Indust ry Model 43 wattmeter and to recei ve
if comptete Bird catalog.

ELE RONIC
COMPONENTS

Whether you order 1 part or
all 42,149...MOUSER stocks

and...ships same day/l

CALL...
(BOO) 992-9943

for your
FREE

CATALOG
2401 Hwy 287 N.

Mansfield, TX 76063

EICldronic Corporation

30303 "'.nora ReI.• Cleveland, OH "139 U.S,A. • (216) 248-1200
TLX: 706898 Bird eec UO • FAX: (216) 248-5426
WESTERN REGION OFFICE: 0 1" , CA .. (805) 646-n55

MOUSER'
ELEC1RONICS

Sales & Stocldng loc8tlona N8tionwlde

CIRCLE 176 ON READER SERVICE CARD CIRCLE &4 ON READER SERVICE CARO

•

•
:D
-n
o
o
i'5
m
:!l
en
•-<
mz
ri1
Cl

FT·l000

mucli more

YAESU
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Num~r 5 on your FeedbaCk card

Program m able-Frequency

Audio Generator
High accuracy with digital control,

by Loyd W. Redman

M o st audio signal generators b u ill
around IC timers or op amp oscillators

require some external capacitors and rests
tors 10 de termine oscillator frequency. To
obtain high accuracy of an output frequency,
the external capacitors need to be adjustable.
If the osc illator is to have several frequency
ranges, you' ll need several external capaci
tors in addition to trimmers for fine frequen
cy adjustments. Some capac itors change val
ue with aging, so manua l adjustments must
be made each lime the generator is used.

Digital Audio Frequency Con trol

Micro Linear makes the ML2035 and the
ML2036 IC sine wave generators needing

only one external component, a crystal. The
frequency is dig hally controlled, so no ex
ternal capacitors need to be adj usted to
change frequency ranges o r to fine -tune a
selected frequency. F igu re I sho ws the
schematic of a programmable-frequency au
dio generator using ei ther the ML2035 o r
the ML2036 ICs.

The hean o f both the ~lL2035 and the
ML2036 is a DAC (d ig ital- to-analog con
vener). We enter a 16-bit digital word serial
ly and get a sine wave output . Refer to Fig
ure 2 and we 'll review the operation of a
simple DAC, The output d irectly from our
basic DAC is not a nice smooth sine wave,
but a triangle wave. The triangle wave is ac-

tually a series of vo lt age steps , no t the
smooth waveform we would see when an os
c illator output is derived from the voltage at
a capaci tor terminal.

Here 's how the vol tage steps are generat
cd. The circ uit o f Figure 2 can be viewed as
an operational ampificr wired as an inverter,
with separate digitally se lectable input rests
tors, The voltage gain equation for an invert
ing op amp is: A::RflRin. Our swi tches are
SPST electronically cont rolled, so lid-state
switches. Suppose the digi tal contro l word
contains four bits. We then have 16 possible
output vol tage steps. When the digital word
is 0001, S4 is closed, connecti ng +lOV to

Continued on page /8

FIgure I . Programmable-frequency audio generator Clrr."1Il1 diagram IISlIIg the ML2036 or the ML20J5. Dashed tines ind icate changes /11

wiring when using the /'.1L2035.
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MICROWAVE AMPLIFIERS
'rom

DOWN EAST MICROWAVE
Lin... Pow-. Amp,
lor SSS, ATV. FU . 902- 1296-2304-34S6UHz
2303PA lQmWin3Wout 1240-1300~ SI30
231$PAM O.SW in l$Woul 1240-1300MItl S205
2335PA l CM' i11 35W OUI 12*I300MHl $325
~PA l W iA35W out 1240-13Ol1 MHl S355
2370 PA 5Win 70W om 1240-1300 MHl $695
3318PA lW in2OW oul 902·92UAtll $215
3335PA 14Win 4(lW 0Ul 902-928 /rAHl $33S
]JIOPA IQmW illCM'OUl: 902-928/rAHl $150
432PA 7l)nWinllW oul 4~511/rAHl $I/lO
, ... S.........III ....... 1J .• VDC~ ..........lII '

Low Mol.. PrP"'P" & preamp kits-432. 902, 1296 ,
1691,2304, 240 1,3456 MHz, 5 ,1 and 10 GHz.

D.NA ~80;8HF 9:l2 lAH.I 13'" S 95
23lNo\ _a0;8HF lZ98WKz 13'" S 95
13lNA ~ .10;8 '" ZJ:lI»lOOYHz IUV 11:Jl,.,l./IIAWP IJ.-p I 0;8 HF ' l!91 I1K!__ 131'1 l1<1ll
<IlllnJW.' _lUI CHOOIlot! GlIB S ill
PrMrrlpiilsb' Z»I-l0GHl wrttorCII

CALLOIl WRITE FOIl MORE INFOIlMATlON

~ DOWN EAST MICROWAVE
IlIiiiItj BiI Olson. W3H0T c:=J

8oJl2310. RA1 Troy. ME (l.I981 l::::3

loop Yag.-. Powerem-s.Staekong F..-,CornPlele
A.....1 01902. 910, 1269. 1296. 1691.2304,2401,3456
MHz, For Tropo, EME. Weak Sl{lnal, OSCAR, ATV. Re
peal"s, WEFAX, Commerc >al point to point. Available in
krt Ionn orassembled and les'ed .
333:lI.VI( 3lIl loop VIIiJi Kf 902101'lz 1.5 dEli $ 116.00
23l5I.YK 45tI loopYIll' lCil IZ96 wtr Z1 dEli $ 116 IX1
2"Sl.YK '5Il loopYIIl' Kf 12E8Y1tl 21<:& $ 91S00
l lloW1.V ~ IoopV"Il'~,) '69 1MHz Z1 dEli $105,00
23MLVK 55el SupolloopBr K~ 1296MHl 22d6i SI08,oo
1345LYK ~ IoopVIIl'Ki1 230U.IHz 21 dll' S 1'9,00
945l.YK 45tI loopV'O' Kit ~wtz Z1 dllo S 1'9 00
Now In sloell- Vt-F & UHF YIigi's by RlAlIn1 Arrayi

Otr- n- 1 II~. c.JI or write tor catalog.

DOWN EAST MICROWAVE
Bi ll Olson, W3HQT

Box 2310, RRl TrOy,ME04987
(207) 948-3741

C!lC ")"1207) 948-5157 8

(207)948-3741 FAX:(207)94S-S157

MICROWAVE ANTENNAS

SHF124OCompIel,T~

SHFSYSTDIS Ho1l.nl .... ~....._. n "'~.~15'.*,110.....
902, !269. 1296, ZJ>4. 2400. $45$ MHz , All ... 2m iJ ,gI3,8V, Kill
inckJ:ie "".., and l.o.P,C. boardlS. rtai and d o;omponenli. Bui/I
.... inckJ:ie I.F..(I.c.~ (:01 ........ . and~ IDol
P'*~ Olher~aplIOolII iIl_blrld ......
SHFIilllllIl W __ MHz • • 1(1$139 8d. S265
SHF 12_ 1Mo13l1ll MHz 1llonW KlSI~9 8uII$26S
SHf1 26!l1 12f>&.lm _ _ l111mW KII$l411 B41~

SHF Z3ll4. 23114-Z3llB MHz 10mW KJt$205 B41iItS325
SHF 2401. 24llll MHI Mud. S rc:f Conf KII$155 Bu"I$255
$Hf 3456. 3456-3460 MHz lOmW K.C$205 BuiIlS32S
SHf S7b 5160 MHL'I296 IF UmW 1(JtS110~
_ _ 432ll42l-45ll1Utl1l1111IF 10nIW Kil$l511 B<.iIS21S

DOWN EAST MICROWAVE
I ~,-",,'!!!i~., Bill Olson, W3HOT [ ~=l
- Box231 0,RRl Troy,ME04987 .. '

(207)948-3741 FAX:(207) 948-5157

......... ....... -
••0' . ....

... 1M ." ••

CtIlCU II ON RUDER SERYICE CARD

zo E NGI NEER IN G
Specialists in CATV Hardline Matching
Transformers, Power Dividers and Related
R F. Devices.

ZD ENGINEERING
Paul H. Darwactor, wszo

605 Bals ley Avenue, Findlay, OH 45840

PHONE: 419-424-8765

Built to fit 112, 314 and 718 inch hardline, Of

can be custom built forother sizes of hardline
and any frequency between 50 MHz and 1.3
GHz. When ordering, please include a 4 inch
section of your hardline and specify the de
sign frequency uou need.

144 MHz units are $34.95 per pair. 222
MHz, 440 MHz, 903 MHz and 1296 MHz
units are $32 .95 per pair.

Add $5.50 per pair UPS shipping (U.S. only).
OhiO residenls add 5.5% sales tax.

Custom bu ilt prices on request.

MODEL # T270M
523.95 MODEL # T270MBN

SPECIF1CATIO NSn. mOMnl T270MBH mobile dullbnl magldic
molJll l llleMl kils lie designed kl provide yea rs 01

!l: $Il isbctlly C(lO"Ilion T~ bri llJ liIal bard~ion
10 dlSC riminl ling ust rs oi llolh ami ftu r I nd
COl!WTl!I tiaI~ t rese~~ ow desilIned
kI entIJI'U lie apatliilits 01 p:lrllble IQIilmtlt. n.
lIelVY duty mJgnel insurts relil ble Operi~lln II
speeds up to 100 M.P.H, The !last comes . ilh I

~ proleclive mylal 10 prevenl damaQe kl l rly' molfltiJlll

0
1 surnce. Th! se InlennlS are suWlied willi 12· 01

RGS8AJU ellU Ind. choiet 01 ee nneetcr
T27O-PI.259 T21WfW.BNC.....·..·..."·..

• IRANSEL
7lCHNOLOGIES
ADIVISION OF U ELECTRONIC INDUSTRIES
1%3 flit South Itr..' • H.,."ysbu'1 , 011I0 45032

1 (IOU) 121·1321

MODEL'1'21O $18 9S ,
SPECIF1CATIONS •

Tilt T270 mobile dullblfld moD'ala (HMOl mou nl
.-.s IW1I dlsipS 10 pnM" years 01 sd~
operal illn. Tiley brin ll dUI' bind op,r.lion 10
distrininllirlll users ~ blltlllJlllllIf Ind .....1. I..till I
= Tflese IllleI\rIIS II1l1eskrled kl lrlllance Ite

ift lies ~ portable ~ip'neJi . The tlMOmollllinO
is••bIe lIllllhod Ill lRSUlllPOd allltinti't klr '!\Iff!'
)'Il lS to tome. Thew I Aiennu . tt suppli ed . ilh •"'''' """......5 .."'-~ Ill bJIlII lCI is . ltf 1.5:1 II" less
P.... raI~ Is 200 IftS Pl.P. tinily lIIin 141).170
MhZ; 2,SlII glin 441).470 Mhz; Weigt{is IJllIlll. l Ib.;
CoIoc BladI; mpedlra: 50 oIms

In our continuing effort to present the
best in amateur rad io features and
columns, we recoqnize the need to go di
rectly to the source-you, the reader. Arti
cles and columns are assigned feedback
numbers , wh ich appear on each
article/column and are also listed here.
These numbers correspond 10 those on
the feedback card opposide this page. On
the card , please check the box which
honestly represents your opinion of each
article or column.

Do we really read the feedback. cards?
You "bet! The results are tabulated eacn
month, and me editors take a good, hard
look at what you do and don't like. To
show our appreciation. we draw one teed
back card each month and award the
lucky winner a free one-year subscription
(or extension) to 73.

To save on postag e, why not fiUout the
Product Report card and the Feedback
card and put them in an envelope? Toss
in a damning or praising letter to the eeli·
tor while you're at it. You can arcs enter
your OSL in our OSL of the Month con
tesl. All for the low, low price of 29 cents!

FEEDBACK

1 Never Say Die
2 l etters
3 ORX
4 Techno-Whizzy 1, Part 2
5 Programmable-Frequency

Audio Generator
6 SP·1 Transceiver
7 Twin Crystal Ladder Filters
a Review: Down Easl Microwave

DEM432K
9 Handi-Beacon

10 Review: SR4 Multimode
Simplex Repealer

11 Homing In
12 Hams with Class
13 Carr's Comer
14 Ham Help
15 ATV
16 19921ndex

17 New Products
18 ORP
19 Ask Kaboom
20 Packet & Computers
21 RnY l oop
22 Special Events
23 73 International
24 Above and Beyond

25 Updates
26 Barter 'n' Buy
27 Random Output
28 Propagation
29 Dealer Directory
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ed, we 'll describe how we use the ML2036
since it has se veral fea ture s that the ML
2035 does not have. The two main support
circuits for the sine wave generator are U2, a
16-input multiplexer, and U3, a 4-bit b inary
counter. The freque ncy of the sine wave out
of the ML2036 is determined by a 16-bit
digital word serially clocked into pin 6, SID
(serial input data).

The magnitude of thi s 16-bit value is
dete r m ine d by the equ at ion: n( IO)=
(foot x 211)/(fCLKin) . If we use a 3 MHz
crys tal, th is equat ion becomes : n( IO)=

O[ G_U S

or 2CI'" W +0" SO" .... to' III>'" ...

0;1 Z<l .., "" so .., 'Il .0 .., 0)(1 110 ..._.E" 01' OUT"tJT VOl,.'4 GE sn ...

- sv

Figure 3. Comparison of one-quadrant aut
put voltages from a DAC.

J U2 2
7905CT

•

r
;)0--,.- , or f2'-....- __~---

7805CT

Figure 4. Schematic diagram of tne +1- 5 volt power supply.
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How the Circuit Works

At initial power on, our ci rcuit does noth
ing and we observe these conditions: The Q1
ou tput of V7, a J-K Ilip-Ilcp. is high. Th is
high, connected to the master rese t pins of
V3, a 74LS93 4-bit binary counter, causes
all the outputs o f the counte r to be low,
CXlOO. With the master reset pins high , count
is inhibited even though the 74LS93 is being
clocked by the pulse train from pin 4 of the
ML2036. The CLKout2 signal frequency is
1/8 our crystal frequency.

After we apply the 16-bit word to 11, ci r
cuit action is started by depressing and re
leasing S I. This sends a momentary high to
one input o f US, a quad two-input OR gate,
bringing pin 3 of U5 high, toggl ing U7. The
Q I output of U7 connected to the master rc
se t pins of ou r counter goes low, enabling
the 74LS93 to start counting.

Now that we have the c ircuit act ion start-

"

'"

Figure 2. Block diagram ofa basic digiral-lO-Q/lalog com'erttr (DAC).

ML2036 operate at 1/4 clock frequency, 750
kHz, if o ur crystal is 3 MHz. Since we're in
terested in freq uencies of 20 kHz or less, the
low-pass filter removes most components of
the high er frequency th at are "stray ing"
arou nd in the close confi nes of our integrat
cd circuits.

Programmable-Frequency
Audio Generator Continuedfrom fla~e /6

the end of the appropriate resistor in the net
work so the gain of V I, RflR in, becomes
1/16 or 0.0625 . The output voltage will be
0.0625 J( IOV or 0.625V. Thus, the second
output voltage step will be 1/16 of the refer
ence voltage. If our up-counter begi ns at
,OOסס the IOV reference is not connected to
UI, so the first voltage step is OV. Our word
generator continues to enter d igital words in
seq uence to 11 11. A t a coun t of 111 1,
switches 51-54 are closed, connecting resis
tors in the network to produce an amplifier
gain of 0.9 375 and an output vo lta ge of
9.375V, 15/16 of the reference voltage.

At this po int you may ask, "where's the
rest of the triangle wave?" With d igi tal con
trol words of ooסס to 1111, our ou tput is on
Iy one q uadrant of the triangle wave. Our
control logic now directs the word generator
to count down in the sequence I I J I to ooסס .

This will get our o utput steps back to OV.
Now we need to generate the negative-going
half of the triangle wave. The sign bit from
our word genera tor causes the control logic
to change the position of S5, disconnecting
the input to U2. The word generator counts
up, then down, producing the negative-go ing
alternation of our triangle wave.

If we apply an 8-bit dig ital control word
and modify our switches and input resistors,
we can produce an output voltage of 128 (2')
steps. The 8th bit is used as the sign bit. We
observe that the more voltage steps we have,
the nearer the output o f our DAC resembles
a true triang le wave.

We could use a triangle wave as an audio
test signal but the results wouldn 't be as sat
isfactory as if we had used a true sine wave.
Figure 3 shows a comparison of amplitudes
be tween a tr iangle wave and a sine wave,
one quadrant only. You can see that at an an
gle of about 55 degrees, the difference in
amplitude between the two signals is about
2V.

The ML2035 and the ML2036 add two
important blocks to our basic DAC that g ive
us a near-ideal sine wave o utput. (Detailed
spec sheets are availabl e from Micro Linear,
2092 Conco urse Drive, San Jose CA 95 131 .)
The first of these functions is a sine look-up
table. Remember back before the advent of
hand-held calculators, when your math text
contained tables of sine values for angles 0
degrees to 90 degrees? The sine look-up
table is in the form of a read -only memory
(ROM). The instantaneous value of the out
put voltage is derived from the value of the
sine of an angle that is a multiple o f 90/ 128,
or about 0.703 degree. The output waveform
is sti ll a series of voltage steps, You can ob
serve these steps with yo ur 'scope if yo u
operate the c ircuits with a clock input muc h
slower than the recommended minimum of
3 MHz.

TIle second added block in our circuit ap
pears just before the output. This block is a
low-pass (smoothing) fi lter. Many of the in
ternal funct ions of the ~L2035 and th e

18 73 Amateur Radio Today . January. 1993
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u.~ n:po"'" ....up "';1_ moo.lir",..ioo '" )'flU' noJio 1'C>r•• impl~

p1"~ in ;IOd ~' 1<1<;01 I'" 0"""""",,) '"~lo "'pc"""'!
11'0: IIR I·~ ..on. , .;'h "' '1V """;va (Of ",, ""'''1oro! "''1V ,..
_inc •. S.,., _iii>" \lOX opc~_ • •le. "",." q'",, ~.
..._ H.. ond_.-no. ,,- Iorolo..

_ OnIJ ~.S-. }S. lYond_"' l~VOC"''1V-''

fI""'d" ' ....-_ """,I) ..,....._"'~ ORDEll IIR I_2~.

Send your ctleck or money order along with
(Pr inted or Typed) Nama, Address, (including
County). Call Letters and Color 01 Stock to:

BB&W Printing
803 N. Fronl Street
McHenry. lL 60050

Custom job or Different Stock, No Problem,
Call: (815)385-6005

The
Texas
BugCatcher
HF Mobile Anl...... SyslefTl

• Hi a aiI'"'IIIOUIld coils
• Minimum SWR · e_1IenI pertor

manc<l on all HF bands
• Easv assemblv to ","I alrTIO$l llll)'......-• FItS Itindard 318-2<1 SAE_
• Varlous lengIh base masts .!. whps

SEND FOR A FREE BROCHUREI

Henry Allen W8 5TYD
300-lUV·8UQ·l ToIIFtM ordet lir\e
903-527"'163 For Informaloon

GLA Systems
PO Box 425
Caddo Mill s, TX 75135

We have what you 're looking for

BRIGHT NEON~;""S~~~~;:;-_ _

,,-, +N10KK
.......... ' ..

--

THE
GREAT
MOBILE
PEAR

C1RCU 2 22 ON 1tEAD(1t 5EltVlCI CARO

Z'_e4a••i4 ~
QIarles ByersK31Wl<

5120 Harmony GIOYI Road, 00Yer, PA 17315
Phone 717'292"'901
~ &PM .rnl $:3OPM EST. E__

' D1,ltlbutorarwp ...... iI. b le ·

Chassis Kits Rack Shelves
~ Kits Rack EqUpmenl cabnets
Assembled cabinets Antenna Groul'lCliog Kils

Slope Box KMs Tower MOIXIted Box Kils
UHF & VHF Antenna Dipole Hangers
Power DMdet KiCs Qlherenclosures

Small sneets Aluminum and Brass

INDIANA HAMFEST
SUNDAY, MARCH 14, 1993

Open at 8:00 A.M.
Located on the Indiana State Fairgrounds

Indianapolis, IN

Talk-in on the inimitable " Mighty (2.1 KW) 525" - 145.25 MHz

• All Indoors . Fre e Parking - Paved Lots . Lad les Programs _ Forum s - Ma ny Nationa ll y
Ad verlis ed Co mme rc ia l Deale rs . Flea mark et

• Over 500 Tabl es

ENJOY A SHOW BY OUR " QUAU TY" DEALERS
For Tables: SASE To: A~een Scales KC9YA, 3142 Market Place. BloomIngton, IN 47403. 812·339-4446

You'. love our numbers

$36.95 per 1000
plus $3 .95 shipping U,S.

Brighl Neon a SLs that jump off the wall.
Black ink on 65ft Postcard Stock with six
Neon colors to choose from: Neon Blue,
Neon Purple. Neon Lemon, Neon Orange,
Neon Red, and Neon Pink. Printed in lormal
shown, state outline & logo included at no
extra charge. (Please indicate if you want
ARRL logo when ordering). Save the hassle
and money. order these QSla TODAY!
Knowing you'" be hard pressed 10 beat the
price while creating such STAND OUT
quality.

n s,m.. TE L. 131 11I 471-0511
~.o . la 15m FlI [31llJ 473-4031
lil A...... CA l Oon

' T E
SYSTEMS

50 MHZ

0503' 1-' 1~50 6 15,\l6 lPA
0508G 1 170 28 15106 S......
Il50lR 1 170 28 + ........
OSIOG 10 170 " 15/116 .......
OSIOR 10 170 " + -,.
OS506 .10 375' so 15/0.6 HPA
0550RH .10 37' so + Repeater HPA
OS52' 25-40 375 55 1510.6 HPA
0552RH· 25-40 375 55 + Repea\J!l' HPA
144 MHZ
14036 1-' I~SO 6 1510.6 lPA
14066 25 100 12 15106 Steoam
1409< 2 ISO 25 1510.6 S..-.._
1409R 2 ISO 24 + _...
14100 10 160 " 15/0-6 S......
1410R 10 160 24 + -'"14126 25-4, 160 2<1 lSJU.6 ,......
1412R 2>-4' 160 19 + Repeater
14506 s 350 se 15/0.6 HPA
USORH s 350 se + Repeater HPA
14526 es 350 SO 15106 HPA
1452RH " 350 SO + ~HPA

14546 50-100 350 40 15106 HPA
1454RH 50-100 350 40 + RepeaIef HPA

220 MHz
22036 1-' 111-40 6 14/0.7 lPA
22IOG 10 130 2<1 14/0.7 S......
2210R 10 130 19 + _...
2212G 30 130 16 '4/0.7 .......
2212R " 130 15 + _...
22506 s 220 40 14/0.7 HPA
2250RH s 2SO 40 + Repeater HPA
22526 es 22Q 36 141n1 HPA
2252AH es 250 36 + ~tefHPA

22' 40 ts 22Q " 14JU7 HPA
2254RH 75 250 sa + Repeatef HPA

44lI MHl
4403' 1-' NS 4 12{1 1 lPA
44100 10 100 19 1211.1 S......
«l OR 10 100 18 + ........
44126 20-30 100 19 12/1.1 .......
4412R 20-30 100 18 + _..
4448G s 100 22 12{1 .1 HPA
444SR s 100 22 + Repealer HPA
44506 .10 175 34 1211.1 HPA
44SOI< . 10 175 34 + Repeater HPA
44526 " 17' 29 1211.1 HPA
44521< as 17' 29 + F!epeaterHPA
4454' 75 175 " 12/1.1 HPA
4454RE 75 175 25 + Repeater HPA

SO " .. OS2<l' ., zs BNC
50 MHz OS2<l' ., 25 H
144 MHz 142(lB ., 24 BNC
144 MHz 1420N ., 24 H
220 MHz 222<16 5 22 ,Nt
220 MHz 222<1' 5 22 ,
440 MHz 442<1' 5 1B ,Nt
440 MHz 442<1' 5 1B ,
12 GHz 1020B .9 14 BNC
1.2 GHz 1020N 9 14 ,
.....It ,.. IecaI_. cr send di'ectIy b" U1her
~ irUlniItlCl\ AI Pro1r:ts Made " USA.

RX Preamplifiers
Nf Gain

BInd Mod'l (dB) (dBI Cflnnector

NEWt
400

WATTS
AVO.

11 ... · 1•• Mtl zl

Ii al •• , 1 '
MOU 14100 MOUn 14506

(fl l alll ....
AI ~~iefs (~rptr) are Ire... a1l-mooe w~h tuUy
aAomalic T/A SWi1C/WIg cnl PIT capability. The receNt
~ use GaAsfEr dM:e5 ratEd at.5 lIJ NF with +18
lSm 3rt! mler IP. LPA, SlNdiIll ard HPA aJ'IlIS en
ilIemittentWty desq1 Slitable b"baseam mctliIe operatlOl'l
Repeater eros are eeeaoos OOty, class C.

""lIlIlIer capIIltllltla: H~IXJWllf, narrtM or widebint
,(1).200 MHz. 22s.4oo MHz. 1-2 6Hz. MitUty 128~

CQ•• ,eCial. ee - QJR9.It factlry. A CUI. ire c:l Rll
IJ~ also availatJle.
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Figure 5. PC boardfoil pauemfor the Audio Generator.

them high and cl earing the counter outputs
to .OOסס As long as the master reset inputs
are high , the counter will not co unt. With all
the co un ter outputs at ,OOסס p in 8 of our
74LS08, and subsequently the signal at the
LATI input to the ML2036. go low. latching
in the l fi-bit word. At this latching, the sine
wave o utput a pp e ars at p in 10 o f th e
ML2036.

Figure I shows our ML2036 with all the
bells and whistles attached. S2 provides a
logic high or low to pin 13, the G AIN input
When p in 13 is high, the o utput sine wave
peak amplit ude is p lus or min us VREF.
When pin 13 is low. the peak o utput ampli
tude is plus or minus VREFfl. R3 provides
a variable voltage at pin 9. VREF. If a vari
a ble VREF is no t de s ired . we tie p in 9
di rec tly to +SV. Our circu it sho ws p in 2,
PDN-INH (power down-inhibit). tied direct
ly to -SV. [Ed. Note: You can use the +1- 5
volt supply shown in Figure 4 to power the
Audio Generator.l In this configuration.
when we want the ML2036 to stop generat
ing an outp ut , we sim ply sh ift in a 16-bit
wo rd of all zeros.

The dashed lines in Figure I show the
modi fi c at io ns to th e ci rc u it when th e
ML20 35 is used . The main difference be
twe en the two ci rc ui ts is that we use
a CMOS hex in verter wi red as an astable
multivibrator to furn ish a d ock input to the
74LS93 and the serial dock. signal to pin 2
of the ML2035.

The circu it builder can ' t go wrong by
including an external buffer at the output of
either circuit, The speci fied output drive ca
pab il ity is a lk, 100 p F load . I used the
ML20 36 output d irectly into the auxiliary
input of an audio tape recorder with satisfac
tory results. I used a 0 .5V pop sine wave.
amplitude adjusted with R3. The LM74 1 op
erational amp lifie r makes a suitable outp ut
buffer for audio frequencies.

Constr uction

C onstru ct ion met hods a re the circuit
bu ilder 's choice . I assem b led the circ uit
temporarily on modular breadboard sockets
similar to Radio Shack 276- 174. I use 22
gauge jumper wires be tween IC pins. After
building [he circuit and veri fying operation.
I then make a permanent assembly on Rad io
Shack 's matching PC board , 276- I70. I pre
fer to use wire -wrap for final connections.
Refer to the master wire list and use a conti
nuity checker to verify correct wiring before
installing the ICs. Lead dress does not ap
pear to be critical. In the temporary version
of the circuit. I used a 12 MHz crystal with
untrimmed (1-112") leads and connected the
CLKoutl p in (6 MHz) to the 74LS93. How
ever, the crystal should be placed physicall y
as close as possible 10 the CLK in pin. Un
less your power supply is on the same PC
board as the rest of the c ircuit. you should
bypass the +5V and -5 V connections to the
Ml2036 with 0 .1 IlF ceramic d isc capact
lars. {Ed. Note: PC boards are avaitahle f or
the Audio Generator and the +1- 5 volt sup
ply board (see the Parts List fo r details).]

,
SO '

./ R3 <3"

•
"" 0

these pulses to cl ock the counte r (on the
high -to- low transit ion ) . No te th at the
CLKin/8 signal is also connected to the pin
5, SCK (serial clock) input. The rising edge
of this signal clocks in the bit selected by the
multiplexer. After the 74LS93 has counted
to 11 11 . clocking in all the 16 bits, the entire
word must be latched by a falling edge ap
p lied to pin 7. LATI (seri al la tch ). T his
falling edge latch signal is de rived by feed
ing the counter outputs to two gates of U4, a
74 LS0 8 q uad two -input A ND gate . The
74LS08 serves e ffecti vely as a fou r-i nput
AND gate. Unt il the 74 LS93 count reaches
11 11, pin 8 of the 74LS08 is low. When pin
8 goes high at co unt 1111 , pin 7 of the
ML2036 goes high. This high is also fed to a
gate of US. a 74LS32 quad two- inp ut OR
gate. Pin 3 of the 74LS32 goes high, "tog
gling" U7. a 74LS73 J- K flip-fl op. The Ql
output of the 74LS73 is connected to the
master reset inputs of the co unter, bringing

Figure 6. Parts placementfor the Audio Generator,

I

U7

1
LSB

•

(8.388.608 x fOUI)/3,QO).0tXl=2.7962 x fout.
Thi s gives a decimal (base 10) number
which must be changed to digital (binary)
form. The circuit builder has a variety of
methods to apply the digital word to J1 and
subsequently 10 the inputs of the 74 150; 16
SPOT swi tches. 16 DIP switches, or a 16
key keypad encoder. The 74 150 can be visu
alized as a 16-pos ition rotary switch. When
started, the 74LS93 co unter counts oooo-to
11 11 , selecting in (urn each of the 16 inputs
10 the multiplexer. LSB (least significant bit)
first.

Since the output o f the multiplexer is the
inverted fonn of the input bit, we route the
inve rted bits through one gate of U6, a quad,
two-input NAND gate. on to the SID (serial
data) input of the ML2036. Each of the 16
bits m ust be ind ividually cl ocked into the
ML2036 before the 74 150 switches to the
next b it. Pin 4 of the ML2036 gives us a
pulse tra in at freq uency of C LKin/8. We use
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~TO'*efS

- ~ !Il'MppMf
direel lO WOO"
FREE 01
sh ipping COllI.

HEll
EQUIPMENT

?COM

SHORTWAVE RECEIVERS
STOCKED

Call for Great Prices!

Radios for Business,
Gov't, 2·way. etc.
Stocked & Serviced,

1C-R71"-7S1AM 7811' 229GM R.1'OOO, 1C-165.
1C-12S,1C-323, 32J0H. 729 .128, 1C-1lO1, RonDO.
1C-2. 10Al2S00A, R-1. R-12. A·100, P2IP4AT

Simple x .\ltopotch 501·50 w ill
patd1 FM T.....scen- to~ ,.,..
phone. Great for pokhinll colli
"'om cities 10 remote 0 .....1. Simp"
to UM . SOI·SQ

TUNERS STOCKED:
NYE MBV-A 3 Kilowatt Tuner

For the best buys In town call:
212·925-7000

Los Preciol Uas Ba)o8 en Nueva York

WE SHIP WORLDWIDE!
Export orders expedited.

coer I.NTE""IAS ISTOOOD

~ -. . . -.....__. - r
- ' - \.

TH-78A

MOTOROLA

DAIWA

_ .
KifiIPJ!' ;;::;:'!'

• • •-

BENCHER PADDLES
BA LUN S LOW PASS FILTERS

IN STOCK

MOTOROLAAUTHORIZED DEALER
KACHINA COMMUNICATIONS DEALER

AUTHORIZED ...-uAERS
DEALER STOC""ED:

SONY; ~~~s
Shortwave Radio. Stocked ESyslems

DlGfTAL FREOUENCY COUNTERS
QPTO£l.ECTAONICS model 1300 HlA. o. l JOOMHz

23OO,2210H,o.2200 ...Ht, 26OOH,UTc.3000, 2810 IN STOCK

Tele=~x=~OCk ~ STANDARD. !

YAESU
FT·767GX, FT-890, FT-747GX, FT-990 ,
FAG-SBOa, FT-736R, FT·1000D, FT-415/815, FT·530, I. I
FT-5200;~2~ FT-470, FT~,' E, 1fT". ::--:.: z ; ~ ~.~ ~..:..'

FT-2JW26ml 1C2I3I.SAT ICOM U16. "'t,V10l1. U4O(l CES + CONNECT SYSTEMS (CSI)
"'M OOt. lolOf OAOlA

FT41 1E~1 1-91 1 leOlATf2SRA VAESU.FTt1 2Oll8f1OO8 Privlltll Parch V. O",,/e" 8200 CSBOO
FTH·2OO8I7OO8 IC2I4GATINAT lJ/'j IOEN , RE GI'NCV. MING.

.... lotAIl lNE ICQI,I. ..... MSe. ...1OO

.....A21/U16 AVlAf lON lCQI,I· A,2. A2OO '" r .. f AO

. . _ -'='" .0 ._ •
.,..".- e-.I • ~ ••. - _. .. ...

'~ • ,· - t "," · ~ ,. .ti;i..' •...........: - , . ~;, ,, - ., _.._ t. ' , ~

Kln y SAYS: WE ARE NOW OPEN 1 DAYS A WEEK.
Saturday 1G-SpmlSunday 11-2pm
Monday.Friday 9 to 6:00 PM
Come to Barry's lor the best buys In town

rCONT..cT us FOR TME LATES:F:
BUSINESS AND kAY~.IN 1
SIiOATW,o,ve RECEIVE RS &

~
SCANNERS. MOTOROLA.~
YAESU ,ICOM. KENWOOD.

l,lAXClf'l . SONY. ETC.

BrADW.ttm-. &
EIemvnts In Stock

I

Wde " '1 ct,,),, '" SW & Atnal....
Publieatoons

""""'..
A-S.AES,Ci.eftcnlt tty-Gaon.
HusIlef. KlM, /,1m , Urban,
"OOlJIllOX, TONNA. BuItemoJ.
Ml,A e...l

CARS__

st"",...
,...... tJC.7T7. ~.•.-

Shortwave Aadios/Marine

Wherever I liJO. I take my radio.
Specialist in RADIOS;

Business marine aviation,
ham radios and scanners.

Ga.G ELECTRONICS ARTt ,
Air Disk, SWL, Morse Coach

KENWOOD

Ts.t.5OSIAT, s -seco. TS-85OS, TM 2.11AJ

« lA. TR-751.... Kenwood servee Repair.
TSl 40S, TS690S, RZ·l . TS·790A. TS950SO.
TH-78A, TH28IotSA, TM-9<f lA. TM-7. 1A.

TM-732A, TM-&41A

MAi-lINE RAOtOS
!COM M7. Ml l . M56. M700TY. M800

AVIATION PORTABLE ICOM A·2 1
MOTOROlA MARINE KING KX 99

VoCom /Mirage/Alinco
VoCom/Mirage lTE SYSTEMS
Ampl i fie r s & 5/S ).. HT Ga in Compvt... lntet1aees
Antennas IN STOCK Stocked: MFJ. l 2708.

MFJ·1274, MFJ.1224. AEA
PK-88, MFJ-1278T. PK·232 Max
WIFAX, DRSI PRODUCTS
DSP 2232

Panasonic

(144, 220, 440
MHz),lsoloop,

EIMAC
:>500Z
5728.6JS6C
128Y7A &
61468

BIRD MIRAGE AMPLIFIERS JRC snort-wave radios
aumetees & ASTRON POWER SUPPUES JST135, NAO-53SD
Elements Belden Wire & Cable. Inri Wire Ameritron Amplifiers
In Stock OPTO KEVERS STOCKED _ A III5 111" 1I0 "';"

"MCCAI:-l A"L7l::O::RD::E::R:"ST::O=-::"BA::R::R:7y::EL::E::Cr::R::OCCN::,CS::C:CORP.• 512 BROADWAY.NEW YORKCITY. NY 10012"""1lOO<S...."'_ST.. """" """'"""""" STJ

IludwigAtfT.1'!alucb IAOR-AR900. 1000, 2SOO. 28OCi] tC-H1l11U16
R.UKE n , l1, l5, l7 l1ulti1nete11 300G--wide ,angescanne<$ J IC-W2A

I GEOCHRON I
WOI1d Time Indicators

N Y k CI I l ARGEST STOC KING HAM DEALER
ew or ty S CO M PLETE REPAIR L AB ON PREMISES

Technic:.ll help offered upon pure~..

UA Qu l S. Meble E8pen ol"
BARRY INTER NATION AL

FAX 212-925·7001 Phone 2 12-925 -7000

Mondal'"f'riday ' ....... 10ll:OO P .....
Salulday 10. 5p'n I&.nday 11· 2pm

IRT/LEX·" Spring 51. sreucn''. Sub••,.: BMT·
" Prince St. St8tion" . lNo-" F" Trairl'-Bwy Station"
EkI.: Broadway 16 to Spring 51. Palh·91h SI.I6th Ave .
Slalion.

COMMERCIAL RADIOS
STOC""ED: 100M, Uolo<o
la, MAXON, S"nd.rcl ,
Y-..su. We MM muniCi·
palities. bulineuel, Cly~

Del. ns. , a te. Portable• •
mO b i l •• , b a ••• • r. ·
pa~ .,

ALL
SALES
FINAL

We stooc AEA, AJinco. Ameco. Amerilrorl. Anterma Specialist. ARRL.
Astatic, Aslroll, 6&K, Betelen, Bencher, Bi rd, Buttemul, CE S, Cushcralt.
Dalwa , enn ec. Henry, Hail, Hu stler. Hy·Gain, teem, KLM, Kantronics,
Kenwood. Larsen. Maxon , MFJ. Mirage . MotOl'ola. Nye , Pa lomar, RF
Products, Shure, Standard. TUBES. Unlden , veese, Vbroflex, Duplexers.
Repealef'S, SCanners, Radio PlbIicalions

WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS
HAM DeALER INQUIRES INVITED PHONE IN YOUR ORDE R " BE REI...BURSED

CO..... ..CI AL LIIADIOS .t_IIM...nlcM _ prwml....

Amateur Radio Courses Given On Our Premises. Call
Ea p o rt Order . Shipped Immedl.'el,.

I FAX: 212-925-7001



Parts List

•
PROGA~f'1I'1ABLE: AUDIO

GEP'EA IU OA POtoJE:A
SlPPL Y

Cl:llITION
HI VOL.T~ •

Audio Genera/or
U1 ML2036 programmable sine wave generator
U2 74150 l &-input multiplexer
U3 74L593 4-oit bioaf'( ripplecounter
U4 74LS08 quad, 2·input AND gate
U5 74LS32 quad, 2-lnput OR gate
U6 74L$OO quad, 2-input NAND gale
U7 74LS73 dual JK flip-nap
US Ml.2035 programmable Sinewave generalor
U9 C04049 hex inverting butler
Yl Crystal 3 MHz to 12.4 MHz (see text)
Rl ,R2 2.2k. 114 W, 5%
R3 10k potentiomelet
RT (see text)
Rin (see lext)
Cl,C2 0.1 IJF ceramic-disc capecncr
C3 (see Ireq. equation lor U9)
S1 SPOT momentary SWitch
52 SPOT switch
PC board see Nole 2
Mise: Perfboard materials, IC sockets, wire, solder, enclosure, han:1ware, etc.

RS' 275-634
R$l 27D-1271
R$. 273-1365
AS' 276-116t or 276·11 46
RS1II 276-1nO
(See Note 1)
RS'272-1020
ASt 272-1432
RS' 272-1434
RS_ 271-1 315
RS1II276-041

you have connected 10 pin 14 of the 74LS93.
The low-to-high transition of the o utp ut will
d ock in the LS B of our 16-bil word . When
you release the bounceless push-button. the
hi gh-to- lo w transition of Ihe o utp ut w ill
dock the 74LS93 and the LEDs wi ll ind i
cate a count of 0001. Continue operating the
switch until you observe the LEOs indicate a
count o f 1111. Depre ssing the push-button
one more time will dock in the MSB (most
significant bit) and releasing it will cause the
74LS93 count 10 show OOסס . bringing the re
set inputs h igh and latching in the 16-bit
word. The ML2036 should no w be general
ing the desired frequency.

After you have verified proper opera tion
of the circuit, disconnect the LEDs and cur
rem -limiting resistors. Disconnect your rem
porary push-button switch and replace the
short be tween pins 4 and 5 of the ML1036.
Finally, replace the connection between pin
4 of the ML2036 and pin 14 of U3. Your cir
cuit is no w ready to be used as an aud io fre
quency rest generator.

See Table I on page 30

Power supply parts lisl.
S1 SPST sWitch, 6A 0 125V
F1 Fuse. last acting, 500 rnA
T1 Power transformer, 12.6 VCT. 450 rnA
BR t Bridge rectilier 1A 0 50 PIV
ut 7605CT, +5Vvoltage regulator
U2 7905CT. ·5Vvoltage regulator
C1 .C3 2200 IJFI35Velectrolyticcapacitor
C2 0.1 IJ FI35V tantalum capacitor
C4 1.0 IJFI35Vtantalum capacitor
Rl .R2 330 ohm carbon 'ilm resistors, l f4W, 5%
LE01 ,LED2 Light emitting diodes
PC board See NOle 1

Note 1: The 7905 type -5 volt regulator is not nonnally stocked by Radio Shack but can be
special ordered trom them. Ifs also generally stocked by most ma~ on:ter houses.
Note 2: ElChed and drilled PC boards are available lrom FAA Circuits , 18N640 Field Court.
Dundee IL 60118. The Audio Generator board is $6 and the +1- 5 volt power supply board is
$5. Please aOd $1 .50 per order lor postage.
Note 3: Micro linear spec sheelS and a dislributor list are available lrom Micro linear. 2092
Concourse Olive. San Jose CA 95131. Phone: (408) 433--5200. Three of the distributors are:

Tempe Inslght Electronics , tnc. Interface Eleclrunics Corp. Flaneet Technology
1515 W. University Drive, Suite 100 228 South Street 9100 Gaither Road
Tempe AZ 85281 Hopkinton MA 01748 Gaithersburg MD 208n
(BOO) 6n·7716 (800) 632-7792 (800) 227·1693

330 ohm current limiting res istor
and a L E D to e ac h of the fo ur
74 LS93 o utp uts QO-Q3. The an
ode of each LED is connected 10
the res istor and the cathode is con-
nccted to ground.

Fabri cate a bounce less push
bu tton switch s imilar 10 S I in our
complete circui t. Connect the rna.
ment ary switc h and resistors so
the outp ut goes low-to-high when
the sw itch is depressed. Connect
the output of this switch to pin 14
of the 74 LS93 and p in 5 o f the

ML2036. Now tum on the power and apply
a 16-bit word to the 74150. If yo u' re us ing
an a ud io amplier to ve rify the s ine wave
generator operation. select a 16-bil word to
produce a frequency you can hear.

De press and re lease SI to "toggle" n ip.
flop U7 and enable the 74LS93. You w ill
observe that a ll the LEDs are off. ind icating
a count of ooסס wh ich shows us thai switch
posit ion 0 (LSB) of the 14150 is selected.
Now depress the bounceless push-burton

+

•

C1

•

C

U1

••IJOLHIC;E:

..J J'!HCl ~;)O~q
T1 -rQ -c

2

.100
011 IH

...,
U2

,or

C'

Figure 8. Parts placement for the power supply.

•
Figure 7. PC boardfoil panem for the +/- 5 volt power
S1fpply.

C heckout

The minimum requirement of ins truments
needed for checkout is a logic probe or DC
voltmeter. and some fonn of a s imple audio
amplifier. If you want to go first class you
can also use a ' scope and frequency coumer,

T his chec kout procedure applies to the
ML2036-ba sed circuit. First. open the short
between pin 4 and 5 of the ML2036_ Then
ope n the lead between pin 4 of the Ml2036
and pin 14 o f the 74LS93. Next. connect a

22 73 Amateur Radio Today · January. 1993



n,ASTRON
II,;, CORPORATION

9 Autry
Irvine, CA 9271 8
(71 4) 458 -7277

MOOELVS-SOM

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

SPECIAL FEATURES PERfORMANCE SPECIFICATIOIS
• SOUD STATE ELfCTRONICALlY REGULATEO • INPUT VOLTAGE: tes-t es VAC
• FOI..D.aACK CURRENT LIMITING Protects Power S4Jppty • OUTPUT VOlTAGE: 13.8 VDC t 0.05 volts

t om e~cesSive ClJTent & contiRU0U5 shor1ed output (I nternally Adjustable: 11-15VDC)
• CROW8AA OVER VOlTAGE PAOTECTION on all Models • RIPPlE Less than 5mv peak 10 peak (tuil load &
II. RHA.R~ Il$-lll.1l-4L U-5l. low Iinel

• MAINTAIN REGULATION & LOW R1PPlf at low line Input • All units available in 220 VN:. input voltage
Voltage (except lor SL·l1A)

• HEAVY DUTY HEAT SINK . CHASSIS MOUNT FUSE
• THflfE CONOUCTOO POWER CORD except for RS-3A
• ~E YEAR WARRANTY . MADEIN U.S.A.

Sl SE

MODEL RS-35M

Colors ConlinulUs les· Size IINI ShiPPin,MODEL Gt.~ Blatt. DulW IAmpsl lAmps) H· W. 0 Wt IIbl .

• lOW PROFilE POWER SUPPLY
Sl ·11A • • 7 11 2" x N I 91fo 11

Clnllnuoul ,,,- Size IINI 'h1'~",MODEL Duty lAmps) IAmpsl H. W. 0 wt bs.
• POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE

RS-4L 3 4 3'h x 6%x7'J. s
RS-SL 4 5 3'h x 6'iax 7'J. 7

• 19" RACK MOUNT POWER SUPPLIES
Continuous ICS· SII' /lNI .h"I"\MODEL Dutw [Ampsl IAmp11 NxW xD Wt I bl .

RM -12A 9 17 5'10 x 19 x 8'.4 16
RM -35A 25 35 5'.4 x 19 x 12'h 38
RM-511A 37 50 5'/0 x 19 x 12'h 50
RM -60A 50 55 7x 19x 12 'h 60

• Separate Volt and Amp Meters
RM-12M 9 17 5'/. x 19 x 8'/. 16
RM-35M 25 35 5'J. x 19 x 12'h 38
RM ·SOM 37 50 5'J. x19 x12'h 50
RM ·60M 50 55 7x19x12'h 60

Co"" Cull,ulI lCl" I ll. IIJIII 1.1,,1••
MOOH '0' BII.Ci. 0.1, IA_,sl lA_,ll HxW x. WI. [Ih.)

IlS-JA • 7.' J 3 x 41,10 x 51,10 4...... • • J 4 3Jio x 6"., x 9 s
RS-'A • 4 5 3'1r x 6"'" x 7'" 7
RS-7A • • s 7 3Jio x 6"., x 9 ,
RS-7B • • s 7 4 x 7'1r x 10Jio 10
ft$.10A • • 7.' 10 4 x7'h x 101,1, 11
RS· 12A • • 9 17 4'h x 8 x 9 1J
RS-128 • 9 17 4 x 7'h x 10Jio 1J
RS-20A • • 16 20 sx a x 10"., 19
RS-35A • • 25 35 5 x11 x 11 "RS-.... • 37 50 s x 13" x 11 ..

CutlllOIl ICS" 111111111 01,,1'.
MODEL 0.1, IA_,sl lA_,'l N x W x 0 WI. (lh.1

• Swilchable \I0Il and Amp met.-
RS-''''

,
" 4"., x 8 x 9 1J

• 5eparate ¥OIl and Amp mefel'S
RS-20" 16 20 5x9x101'l! 19
RS-35M 25 J5 5x 11x11 "1lS-50" 37 50 6 x1334 x 11 ..

MODEL RS-7A

---
; ()

RS-A SERIES

RS-M SERIES

I

RM SERIES "ODEL AM-35M

RS-l SERIES

• ,-- -

.f -
lSi 151

IM __ _

VS-M AND VRM-M SERIES • Sepafate Volt and hnll Meters . Output ~Qe adjustable from 2-15 ¥Olts . Cinefll limit ad~slable from 1.5amps
10 Full Load

Col... C..ll~ulI ICS" Ill. (IN) "1,,1••
Iirl, IlK. 1.1, lA_,ll A_" IIx Wx D Wl.llh·1
• • s 7 4 x 7'h x 10" 10
• • 7_' 10 4 x 7'h x 10,," "• • ,

" 4"" x8 x9 1J
• • 16 20 5x9x 101'l! 19

CtRC L£ Ie 0I't READER Sf:RVICE CARD

MODEl
RS-7S
RS-IOS
RS-12S
RS-20S

C••n..... ICI" I lnllNI "1,,1••
MODEL 0.1, 1,1,11,1) lA_,ll IIxWxD WI. Ilh.)

@13.8VOC @10VDC @5Vt>C @13.8V

"'.'" 9 5 2 " 4'h x8 x9 1J

"'''''' 16 , 4 20 5 x9 x10"" 20

"'35M 25 15 7 J5 s x u x u 29
"'SOlI 37 22 10 50 s x 13'11 x 11 ..

• variable rack mount power wpplies
_35" 25 15 7 35 5110 x 19 x 12'h 38

MOOR VS-35M _50" 37 22 10 50 5111 x 19 x 12"., 50

• Bui" in Speakllf

·1C5-lotermit!en1CDrnmunicaIion Service (5O"It Duty Cycle Smin. 00 5 min. orr)



Number 8 on your Feedback card

The SP-l Transceiver
Build the HF "Spider."

by Mike Agsten WABTXT

Photo A. The SP-I portable CW transceiver.

~e idea of bringing ham radio along on a
1 wilderness jaunt has strong initial appeal.

but when the details are itemized it becomes
apparent that sheer weight and volume will
displace lhc truly essential needs like drinking
water, food, and raiment.

Let's see ... I' ll take the back-up transceiv
er, deep-cycle trolling battery, wattmeter, an
tenna tuner, memory keyer. headphones, wire,
coax cable . . . wait a minute! Is this Field Day,
or a camping trip?

While I don', mind exposing myself to the
great outdoors, even the back-up transceiver
has considerable monetary value (and weighs a
ront). No; what I need is a rough-and-ready
rig. Something so inexpensive that it could al·
most be considered a "throwaway."

The "Spider" Solation

The SP- I Spider is designed to fit this bill.
I've nicknamed it after our friend the arachnid
because, in ordinary operation, you plug in a
crystal and wait, patiently if necessary, for
your next victim to arrive on freq uency! For
wilderness skeds. the gang back home is well
accustomed to digging weak signals from the
noise, hut in case they've exaggerated their ra
dio prowess, I've allowed one full walt of
transmiuer power: perfect for a banery of
MAA" cells. At home they can adjust power as
needed. so the SP-I receiver section is nothing
special: a direct-conversion mixer and IC au
dio amplifier. Provision for an audio bandpass
fi lter is included

A well-designed VFO may be drift -free at
home, but in the ever-changing outdoors, crys
tals are fa r more predictable. especially in this
category of simple equipment. As presented,
the Spider holds two switch-selectable Ff-243
type crystals, though other arrangements arc
possible. A single HC-I S wire-lead crystal, for
example, can be installed directly on the PC
board, or a rotary-switched bank of them might
replace the octal socket used here.

It's a bit preposterous to carry accessories
bigger than the rig itself, so I' ve included a
built-in telegraph key and, instead of visual
output indication, a "smart-lone." This circuit
monitors RF output and varies the sending
sidelone pitch accordingly. You can be sure
you' re on the air if you hear "good lone" when
you close the key, so leave the wanmerer at
home!

Portable opera tion isn' t the only possibility
for this rig. II should work even better with the
well-deployed sky hooks in your back yard.
And if you fi nd a prospective Novice interested
in telegraphy, it might make a great loaner. Dis
able the transmiuer and you've got, essentially,
a code practice set with a bui lt- in receiver.
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Circuit Description

If you judge a circuit's simplicity by transis
tor count alone, the SP-I may appea r more
complex than necessary to fi ll the needs listed
here. BUI, most generic transistors cost liule
more than capacitors so I lend 10 use them
with impunity wherever the need to " transfer
resistance" occurs, and let the chips fall where
they may. Q3 (sec Figure 1) is one example of
this approach. It's not essential hut it does al
low you to operate oscillator Ql at reduced
current drain during receive (a battery-saving
feature) without sacrificing drive to final am
plifi er Q2 on transmit. During receive, Q4 pre
vents the emit ter-base junction of Q2 from
otherwise clipping the oscillator wavefo rm,
which may lead 10 undesired receiver respons
es. It also provides a handy place for leading
edge envelope shaping with R9, RIO and a.

Durin g rece ive, incoming signals pass
through L3, L2, CI 5 and C I9 to recei ver
tuned circuit T2/C25 and gate I of mixer Q7,
With the oscillator signal via C IS present at
gale 2, Q7 produces the desired audio beat
note which proceeds through volume control
R31 to audio amplifier VI. This LM386 IC
provides enough power gain to drive a small
loudspeaker at home, or ear buds or head
phones in the field. Should you desire an audio
bandpass filt er. inse rt it in place of wire
jumper W3. Receiver fine-tuning is accom
plished by varying the luning voltage on OJ
with RIT control R32.

Automatic T/R swuching (QSK) begins at
key closure, Q8 switches on, rapidly energiz
ing the 12T bus. 12T, the master control signal
in Ihis rig, switches many circuits. lei's take a

look at each, in case you need to troubleshoot.
04, via RI I, turns on 10 protect the receiver
input. Q5 turns on and, by grounding 0 1 tun
ing voltage, frequency shifts osc illator Ql
down about I kHz, the actual amount depend.
ing on band and LI inductance.

Q6 mules the receiver audio while sidetone
from Q9 and level adjustment R22 takes over
the audio channel. Q4 turns on and keys RF
power amplifier Q2. Transmitter RF is routed
through low-pass filter L2/1..3 to the antenna
terminal, and via CI6 to RF detector 0 3. The
output level detected by 0 3 controls Q I0 con
duction which. in tum , varies the program
voltage to 09. with a programmable unijunc
tion transistor used here 10 generate sidetone.
Full RF output cuts off QlO, raising Q9's pro
gram voltage and lowering its output frequen
cy to the normal pitch. This "smart-tone" ac
tion is far from linear but still very useful. A
dying battery, for instance, will produce a ris
ing sidctcne pitch when the key is held down
(lime to reven to smoke signals or a message
in a bottle!). Vpon key release, C27 shapes the
trailing edge and Q6 with C20 covers up the
receive-recovery pop.

Construction

In the lop view photograph of the Spider,
you can see the octal crystal socket in the left
rear comer. Crystal select switch S2 is just in
front. TO I, a four-lug terminal board. mounts
along the rear of the top panel. lis terminals are
numbered I 10 4, going from left 10 right. Con
nections are DC power to I (+) and 2 (-) and
antenna syst em 10 3 (ground) and 4 (hot ).
Along the right edge are 3.5 mm jacks for
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speaker/phones (J2.rear) and an external tele
graph key (J l-Ircrn).

The buill-in telegraph key is just left of the
jacks. The key arm, a strip of O.03r brass or
aluminum , is mounted on 1/4" spacers and
grounded to the lop panel by its two mounting

screws. The key knob. a canniba lized equip
ment toot, is fitted or glued to a hex nut (or
two) attached with a machine screw through
the arm. The key contac t beneath the ann is a
6-32 brass machine screw with the head filed
flat. Th is screw is insulated from the lop panel

with a shoulde r washer above and a fiber
washer below.

The two knobs from and cen ter OIl the top
panel are volume control R31 on the right and
rece iver incrementa l tuning (RID R32 on the
left. Just 1efl of RIT is slide switch 53, unused

FIgure I . Schematic diagram of the SP·I transceiver:
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Table 1. Band Data..,... ..... 3O-M
CI 390 pF .... NOl"""
02 18pF Not used Not used

C3 680pF Not used Not used

C4 ""pF 680pF 390pF
cn 390pF l00pF NOl"""
C12 ""pF ""pF 270 pF

C13 680pF No! used 270pF
C14 6S0pF 390pF 270pF

CIS 39 pF 27 pF 18 pF

025 390 pF .. pF NoI"""
Ll (FT37-61) <or "'" 231 '28 17T .28

l2-l3 (T50-2) 19T .24 14T~4 12T .24

Capacitors are ceramc disk type. C15 may be a trimm er capacitor span-
ning the range shown above (Mouser 24AA024. 9·50 pF).

For inductors, wind tums USitIg the enamel wire gauge given on the toroid

core type specified.

Figure 2. PC boardfoil pattern,

Parts List

Tune-Up

Connect 12-) 4 VDC and wattmeter with
dummy load 10 TBI as described earlier. I rec
ommend a lower than normal (0.5 amp) in-line
fuse at fi rst, to minimize damage in case of a
major wiring error or soldering mistake.
Switch on and close the key. You should hear
high-pitched sidetone in the speaker or phones.
Install a crystal for the band of choice and in
crease the fuse raring to I or 2 amps (if it
hasn't blown!). Close the key and adjust T1 for

here bUI intended for future audio filter switch
ing or Olher contingencies. Left of 53. in the
left-from comer. is DC power control switch
51.

Nearly all pans reside on the PC board de
picted by the etching pauem shown in Figure 2
and the parts overlay. Figure 3. Band-sensitive
pan values are listed in Table 1. PC boards and
project kits for the Spider are available (sec the
Parts List) . The finished PC board is first
wired to all the top panel pans except the an
tenna and ground lugs of TBI (lugs 4 and 3 re
spectively) and the common terminals of crys
tal select switch S2. The board is then hinged
over. to be suspended below the top panel
(parts down) on 51S-inch metal spacers. Now
the short RFconnections to TBI and S2 can be
made.

Overall, this packaging method is economi
cal and makes servicing a snap. Metal work is
confined to just one nat panel. Except for lB I
and the key contact, all the innards can be re
moved intact should you desire to pain! and
letter the top panel. The case is a Radio Shack
No. 270-627 measuring 6.25~ x 3.75~ x z-and
the fi nished weight of the SP-I, with two crys
tals plugged in, is II ounces.

I' d be remiss if I failed 10 mention a lucky
coincidence. The entire Spider will nestle into
a plastic card file box. with ample room below
for the battery pack. Post sked details and se
cure "ear buds" fit inside the top cover for the
ultimate find-in-the-dark convenience. Close
the lid and crystals and operating controls are
no longer exposed and vulnerable to the rigors
of your march. The card file box is a Sterling
Plastics No. 529. I use them for QSL storage
and see them in the office supply section of
stores everywhere. Now at least the radio will
survive.

(See Table 1)
0 .022 jlF Mytar(lM) (RS 272-1066)
MV2104. ECG6t2, 152687
3OV. 1W zener diode (1N4751)
1N34, RS 276-1123
1N914or l N4 148
16V, lW zener diOde (1N4745)
3.5 mm ceseocecon mini phone jacl<
(see Table 1)
2N2222, ECG1 23A
2N2219, ECG128. RS 276-2030
PN2222. ECGl23AP. RS276·2009
MPF·131. ECG222. 40673
PN2907. EGG159
2N6028, ECG6402 (P.U.T.)
MPF102, ECG312, RS 276·2062
10K audio taper potentcmeter, RS 27t -1 721
22-33 j1H epoxy<:oaled (Mouser 43LS275) 01" 22 bJms ~8 enameled on FT37-61 core
Mouser 42tFl23

LM386, ECG823. RS 276-1731
Fundamental, FT·243 holder, 32 pF load. Order 1 kHz above desired transmitt ing
freQuency.

Note; PC boards and project kits for the SP-l "Spider" are available l rom Lectrokit, 401W. Bogart Rd.•
SarQIsky OH 44870 (no telephone). SP·'B8M, $12, inClIdes bare PC board and step-by·step consfl'\lC
lion manual. SP-1PCK, $29, includes SP· 1BBM plus all PC board parts. including those necessary 101" 80,
40 and 30 meter operation. SP·1KIT, $39. is the complete kit containing all the ecove plus case and case
parts, but not operating crystals. Include $4 shipping and handling for SP·1 PCK and SP·1KIT orders; the
SP·tBBM Is postpaid, USA. Ohio residents please add appropriate sales tax. O rder direct or send an
SASE 101" current details. This plicing is val id within Six months of publiCation.

C1-G4,
et t-ers.C25
C30
01
02
D3
04-0 5
D6
J l.J2
11 -l.3
al
a2
Q3-Q6
a7
00
a'
010
R31-R32
RFeI
T1-T2
VI
VI

Photo B. Inside I'iew of tile SP- J. The PC board. switches and sockets are mounted directly
to tile bottom side of tile project box metal cover:
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ALL ELECTROniCS CORP.
Mail Order Electronle PWlS And Suppl~s

P.O. Box 567 - Van Nuys. CA 91408

85 BUTTON KEYBOARD

Il0o.., , I. 85ST2).L-J . 8!1~~-type
IIAPowd. sw.o.d QWERTY kooyboard wilh 10 !uno-
lion keye !he I", and nurriler "., on right side
with !unction keys . $oIid 14' X5· h.....

Ch.arooBl ioey1l with wh ~. Iotlttlfing. T...mi t.. to Two
vinyl rl1boncablef" 25 oondudcn. Logic board with

:l 1I'...... ..... be .-i1y .., ........:I il ct.ired.
CAT.KP..5 l3.oo-m

The SP-! Transceiver
Continued f rom page 29

minimize it at the expense of some "in-band"
sensitivity.

On the Air

With ihe Spider's rather broad selectivity, it
may nOI be obvious if the signals heard are
close enough to your frequency for a QSO.
Those that approach zero-beat with the RIT
control fully counterclockwise are very dose.
Ourcrs may be workable if the operator tunes
around for your signal.

In addition to maintaining short-haul skeds
from the field (see the sidebar), I had anticipat
ed months of fun trying to extend Spider DX
on all three bands from my home QTH. But

right off the bat. 40 meters produced KB0 lZC
in Kansas. followed by a couple of West Coast
stations. Maybe 80 would be less fruitful . , .
no, With the rig still clip-leaded together on the
bench, VE7WIN in Coquitlam, B.C., fell right
into my lap (er. web!). Further down u ie log, I
see (and well recall) a 559 report on 30 meters
from VK2VA in Sydney, Australia. In all cases.
lbe antenna used was myoid reliable. a 45- by
7().fOOl inverted L So. this rig is indeed ade
quare. despite its simplicity and low cost. But
the results arc. more often than nor. a tribute 10

the forgiving nature of HF radiotelegraphy and,
occasionally, bull-dog tenacity at the other end.
Good luck with the SP-! Spider!

My thanks to Jim NZ8B. who suggested
"smart-tone" and assisted with SP- I field
trials. iii

Programmable-Frequency Audio Generator
Continued f rompage 16

U1 ML2036 U474LS08

F,~ To 0 , 10
Pin ,e Pi. • , 9
1 ·SV 7 ONO

C2 • S 1
2 ·SV ,. . SV
0 NO US 74LS32, 1 S

0 " 2 • •• • 0 • 12
7 , 9 0 7 1

S 1 7 ONO• . SV ,. .SV
el

U674LSOOR3
9 R3 7 ONOI. lM741 2 9 • 11
11 ONO I . R'12 ONO N.O. Terminal, S1
13 52 Commoo 13 R2

" VI N.C. Terminal, 51
U2 74150 " .SV

1 Jl • U774lS73

2 J1 7 2 .SV
0 J l • 0 . SV, Jl S , . SV
S J l ,

11 ONO• Jl 0 ,. . SV
7 J' 2

• J1 1 U8ML2035
9 ONO

1 ·SVI. • 1

• 2 2 0 "11 0 11 9 2
0 • 0, , , , •12 ON D
S . SV13 0 •, S • lM741 2

" 0 9 7 ONO, 2 • Crystal

15 0 12 U9 CD4049, 1
16 Jl 16 1 . SV
17 J l 15 2 CO
19 Jl " 0 9
19 J1 ta RT
20 J1 12 S RIN
21 J l 11 • ONO
22 Jl ,. U10 LM 741
23 J l 9.. . SV 2 UA741 •

U3 74LS93
0 ONO, ' SV

1 0 12 • Input 01 audiO circui l under test

2 0 0 7 .SV
7 12

S . SV
I . ONO

Table I . Programmable-frequ ency audio generator mas ter wire list (f or wire-wrapping
purposes).

~j)

o

' 1'

1,500 MFD 350 VOC
COMPUTER GRADE
CAPACITOR
4 1/04· h9l X2 UZ'dia.
CAT,CG-U S5SO-m

L......, Standard SPST, "'-~
1S..." AC IwiIdl. Brown. "
s.:.- F .
IIIIlr'IdM:l t>o:o:• .
CAT. ETS-1 2 100 $1.00

12 Vdc ooi. 14 pin KHU ..
....,.. :I afTll'. Col: Q ~

~: I 1/4' X 1 ~. X 718'"
CAT. 4PAlY.1' 14.00-m

114" HEATSHRINK
e fL length. SIvir'Q 10 118'".

CAT'~1" $1,25 .-:11 • 10 "" "0.00

RECHARGEABLE
Gell Cell Batteries

4.P.D.T. 12VDC RELAY

CI RCLE 194 ON READER SER VICE CARD

GENERAL USE AC SWITCH

9 TOl.L FREE ORDERUNES; jf

lflFi 78d(Jl.826!5432 XII
:::~~:~,...... IIt '" : ci , ;:~ ",,~~{

TERMS .lIi1ImunI ordJ¥ ' ' 0,00 S/IjIpinQ N'Id~
tor tt. " _ itwWIII U.SA 13.50PMQfder. Aiom-,.
n:.\.drv AI(. Ht PR tK c.... _ 1»Y 1111 sfIIR:W'lJ
AI""".~ .n CALFOANIA _ ...... _

... ,.. (7 .25" 7.5" 7.15" ' .25" ' 5" ' .ClLw1IIiM
l-.et NO C 00 ,.,..".. '" -... _

lIor r. or r
FREE 64 Psg. Cstalog

(Out..,..,. U.S .A. Stlnd $2.00 PosIIIg.)

ALL ELECTRONICS CORP.
P.O. Box 567· Van Nu s CA· 91408

12 VOLTS @ 10 .....PlHOURS::::::=I;2~
T_ ewlt IOA.+l ;,..
~.._ , _ _ iiblod

_.~ 12voll
paekage , PIlCUiu'
Ii,.: 6" X :I.IM· X :1.75·
CAT. OC-lt10 S35.oo ..a.

2N6028 TD-92 PROGRAMMABLE
UNIJUNCnON TRANSISTOR
CAT.2trM021 :1 10.- $1 .00 • 100100$25.00

MUll_ I....~batt..... Id..: I0.
portable~ or bloek-up~ lor cornm.nicalion. ,
~• ...".. .cc . U.-ble in "'1 posilion .
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F;KI/~ 3. PC board parts placement. To disable metransminer, remove wire jumper W2. Also remove R27 to lower sidetone pitch to normal
with transmitter disabled.

Spider In the Field

Sure. the Spider'S cute, but is it really practical? We decided 10
lest it in a worst-case scenario on 80 meters. My brother Jim
NZBB grabbed some camping gear, the 80M SP·1 prototype. 65
feel of wire and a tz-vort tentem battery and headed for the hills
near Athens, Ohio, about 175 miles distant. Just prior to his de-
parture, we did a quick dial calibration check noting the precise
transmission frequency of his maln and back-up crystals.

We chose 7:30 p.m. for our nightly schedule time, hoping to
catch the window between D-layer breakup and ORNJQRM build
up. With two exceptions, this schedule was maintained for the
next 16 days as Jim moved around sampling the camping and
hiking face at various rccauone. One sked was missed due 10
freezing temperatuces (no antenna at the motel refuge) and an
other because of a thunderstorm on my end. Otherwise, Spider
signals ranged from AST 339 to 569. This was good enough lor
our brief exchanges but not always armchai r copy. With 100 watts
gOing his way, I had no trouble breakin g him (a SK) for fills or to
mark. time during a deep fade. Jim also carried a 358 1 kHz crystal
for W1AW bulletin reception and reported an 'uncanny feeling"
hearing the grand old station by campfire light in the midst of a
dark Jorestl

Upon his return, we duplicated the typical field lnstallat lcn to
take some measurements. The antema was a quarter-wave "lazy
inverted l - which rose 25 feet up from the rig. bent around a tree

limb, and then sloped gradually downward to a height 01 about
seven feet. The ground system was an eight-inch tent stake (we
said this was a worst-case scenencl). SWRmeasured 4:1, No
doubt confinning the high ground resistance and implying rather
low radiation efficiency. Nevertheless, it worked.

We experimented with simple earth grounds and concluded
that. for a Marconi antenna like this. three eighth-wave radials (33
feet long) far surpass the tent stake. SWR fell to 1.4:1 and relative
field strength increased ooticeably. On 40 or 30 meters (and 80 if
you can), a simple half-wave dipole strung "inverted yo fashion
would be hard to beat.

The 12-VQ/t lantern battery. it tumed out, was actually delivering
only 112 VOC (key down) to the Spider, resulting in just 800 rnW
of RF output. A better choice would be nine or 10 carbon-zinc
cells or 12 NiCds, -AA" size Of bigger In either case. This way, the
greatest portion at the battery discharge curve- will be above 12
volts rather than below.

The "eerbuds" used for listening had too much high-frequency
response, resulting in unwanted background hiss even with the
volume turned down. A pair of inexpensive mono earplugs Y'd to
gether might do a better job in this application. All in all, the field
trial was a success. We kept in touch. and afterward learned how
to pick up an easy S-unit by optimizing the battery and earth
goound.

max imum power output. The sidetone pitch
should be distinctly lower if the smart-tone is
working. Connect an antenna and adjust 1'2 for
best receive when you hear a signal. That's it.

I experienced no difficulty with AM detec-

tton on 80 and 40, even though this receiver
type is known to be prone. On 30 meters in the
evening, a couple of North American broad
casters in the 31 meter band became intermit
tently audible, but code signals in the ham

band remained readable. Most other times
30 meters is d ear. If you have a problem with
AM detection, reduce the value of C I5 to

Conrinued on page 30
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Number 7 on your Feedback cerd

Twin Crystal Ladder Filters
Upper or lower sideband filters using inexpensive crystals.

by John Pivnichny N2DCH

Figure 3. 50-ohm test c lrc:mt.

nique and formulas. TIle holder capacitance
appears to be about 7 pF.

Measuremen ts on crystals 9 to 20 also av
eraged 9 ,825 ,945 Hz (wow) with slightly
over 250 Hz plus or minus worst case devia
tion . With such excellent matching, it is safe
to recommend se lecting crystals a t random
and just soldering them in to build the filters.
It 's not necessary 10 la ke crystal measure 
mems first

O f course. if you were thi nking o f build
ing a C W bandwidth fi lter, then I wou ld
match the crystals 10 under 100 Hz, but with
the se SSB band w idt hs, that just doesn ' t
seem necessary. Duplicating these filters is
muc h easier if you don 't have 10 measure
each crystal.

Note that the calcula ted passbands shown
in Figure I were based on the measured ca
pacitance and inductance values for the crys
tals give n above. If yo u want to reproduce
these calculat ions and have them co me out
exactly on frequency, then use a more accu
rate value of the motional ind uc tance of
10.761 13 mfl .

Inductors

As originally designed. the lower sideba nd
filler had a series capacitor of 118 pF at each
end . T he te rmination resi st an ce was 201
ohms. I wanted to "step" this up to 2.831
ohms to match the impedance o f the upper
sideband filter. A step up is onl y possible if
you add a series inductor and shunt end ca
pacitor. In essence, the ind uctor cancels out
some of the h igh reactance of the shunt end
capacitor and makes it look like a higher val
ue (lo wer reactance) series capacitor. You
could a lso step up the im pedanc e wi th a
transformer using a ferrite toroid core.

The inductor value is not particularly criti
cal becau se it is not resonant with anything
in the ne ighborhood of 9.830 M Hz . It is
mere ly used fo r impedance transfo rmation
and norma l to lerances are O K. Fifty-five
turns of #30 gage copper wire o n a T37-6
(yellow) toroid core gives the right value of
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C rysta l M easurem ents

The crystals are specified by Digi-Key as
+/-50 parts per million at 25 degrees CeI·
slus. with another +/- 100 ppm from zero to
70 degrees C. Aging is another 10 ppm per
year. This works OUI to be +/-492 hertz ini
tia l tolerance . I found the series reson ant fre
quencies 10 be much better matched.

Using the 50-ohm test ci rcuit shown in
Fig ure 3, I measured a batch of 20 crystals
and got the results shown in Table I . The av 
erage series resonant frequency of the first
e ight measurements was 9,825,945 Hz w ith
j ust over 100 Hz, plus or minus deviation.
The average series resistance was 33 ohms
+/-4 ohms. Motional capacitance i~ t1.02438
pF and m oti onal ind uctance 10 .76 mll .
These were measured using Hayward 's tech-

Filter Circuits

F igure 1 shows calcula ted fille r pass
b ands; F igu re 2 shows co rre spond ing
schematics fo r the two filte r ci rcuit d ia
grams. Note thai the same terminating resis
lance is used for either filter. This is only
possible through the unconventional use of
an inductor at both ends of the lower s ide
band filter. The capacitor values for bo th fil
lers were carefully selected to provide pass
ba nd s wh ich are m irror im ages reflected
abo ut the carrie r frequency. The passbands
are 35 dB do wn at the carrier and provide
suppression of the unwanted side band well
in excess of 80 dB. Ultimate rejection of the
other ski rt is over 60 d S . These are very
good fig ures for rela t ive ly simple home
buill filters . They are ea sily duplicated with
ordinary construction prac tices, as described
below.

Figure 2. FIlter scnematics. All capacuors In pF.

CrYSlal ladder fillers are a good way to
provide the selectivity required in single

s ideband transceiver equ ipment. Pochet'.
Hardcastle", and Ha yward' have described
the basic approaches for these filters . Their
unique characterist ic is that all crystals used
in a filler are of the same (identical) Irequcn
cy. This allows you to make usc of the low
cost "microprocessor" and "colorburst" crys
tals no w available in a variety of specific Ire
quenclcs. W ith these f ilte rs , ir's no longer
necessary to specially order and pay lots of
money for specifically cut crystal freque n
cres.

In this art icle I describe IWO filters de
s igned for lower sideband and upper s ide
band service using a common c arrie r fre
q ue ncy. Both filt ers are constructed from
9830.4 kHz microprocessor cry stal s avail
ab le from DigiKey (Digi-Kcy Corporal ion,
Catalog #925, page 110, part nu mbe r X087,
9 .8304 MHz crystal , 20 pF load ca paci
tance ).

A transmitter carrier frequency. or BFO in
a rec eiver application, ca n be supplied by a
single oscillator ope rating at approximately
9829.5 kHz and using ano the r 9830.4 kH z
crystal. A suggested circ uit for this oscillator
IS grven.

The filte rs arc shaped to provide either up
per or lower sideband operation with excel
lent suppression of the unwa nted sideband. I
suggest thai yo u incorpora te both fil ters in
transceiver designs. In some app licat ions,
such as simultaneous transmission/reception
o f s low-scan vid eo on one s ide band and
voice on the other, both fil lers co uld be in
operation al one time. Th is simultaneous use
of both sidebands is also referred to as "indc
penden t s ideband:' ISS' .

Figure I . Calc ulared filter passbands.
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FNB-210.8Y 500mah
$22.50

FNB-1212V 500mah
$45.95

FNB·14S 7.2V 1400mah
$59.15

FNB·2612Y 1000rnah
"" 01

FNB-21S 12V 800mah
$65.01

8P·114S 12V BOOmah
$19.00

Bp·83S 7.2V750mah
$43.50

BP-84 7.z.11000mah
$51.00

8P·84S 7.z.11400mah
563.00

8P-85S 12V 800mah
$16.00

GREAT
YAESU VALUES!

SAVE ON THESE POPULAR
PERIPHEX POWER PACKS

BP·7S 13.2V 1200mah •• • S65.oo
8P-BS 9.6V 1200mah •• • $65.00

SUPER PACKS FOR
ICOM 2/4SAT. 24AT & W2A

REMEMBER .•. A LOW COST POWER PACK
WITHOUT PERIPHEX'S QUAUTY IS NO BARGAIN

$299
Model DSP-59

no-hole, On-Glass~
bile antenna that
lis in 15-minutes.

ClRClE 154 ON READER SERVICE CARD

DSP NOISE FILTER

IMPROVE RECEPTIONI

• Reduce noise and interference!
-Adaptive noise filter for SSB

• Eliminate heterodynes!
-Multiple automatic notch filters

• Sharp CW, RTTY and SSB filters!
-Unear phase FIR filters
-Highpass, lowpass & bandpass

Digital Signal Processing (DSP) technology provides superior performance in
reducing QRM and QRN on voice, RTIY, and CW signals.

SAVEl Limited time introductory offer. ORDER TODAYI

Timewave Technology Inc.
2401 Pilot Knob Road, SI. Paul, MN 55120

612-452-5939 FAX 612-452-4571 VISA/Me

Maoulaotured io lha U.S.A, wilh malc hed cII15.lhe..
Super Peck, flatu" s/Iort cwcu4aod averelll,ge JIlO1eCt,on.

ar>d e 12 momll wlnlo!y. AJI .....ru aod pocks in >lock
Of ....iIIble from IoUlllonltd delien

CAll US TO DISCUSS YOUR8ArrERY REQUIREMENTS

C3CilJlIJ
Add S4 00 S 3.HfOA FI RSl BATT ERY. $LOO f OR EACHAODl

SAmRY • U S ONLY Connecticut residents Idd ti%II'

..llmW In~.
11!t-18 HlM'Iey FloIICI. (hdDfd. CT lI&4T1

800·634·8132
In Connecticut 2D302b40:l985 - FAX 20302fi206943

KENWOOD
PS-BS 12V BOOmah

$59.00 'N
PB-l3S 12'1 1ZOOmah '"

$49.15
PB-2SI26S 8.4V 900mah

$65.00

a merrtler 01 The Allen Group Inc.
30500 ElnJce Industrial Par1tway
CIeYeIand. OH 441$-3996
2161349-8400. Telex: 4332133. F8:I1: 2161349-8407

Ifhelping the world communicate"·

the antenna specialists co.

• Capacitive coupling establishes highly
tuned circuit through glass withno
measurable signal loss.

• No ground plane: Full haJfwave design 
performance equal to practical5fB wave
installations.

• DUD-BOND" mounting lor firm,last,
_ __waterproct bonding. Removable without
~ damaging car or antenna.

• No holes:Novenicle damage: fast. easy
outing.

Models tor 2 meter, 220 MHz and UHF
amateur bands.

CIRCLE 8 ON READ£R SERVICE CARD CIRCU ,& ON READER S(RVICE CUD
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Figure 10. (a). PC board foil pattern for the
osci l lator circuit. (b). Parts placement. Note
that the 5()'ohm test circuit shown in Figure
3 is incorporated O il this board.

vices a solid ground plane for shielding.
[Ed. Note: Etched mid drilled PC hoards

a re available f or the two filters as well as
the oscillator lest circuit from FAR Circuits .
The f oil pattern s and parts placement for
these boards are sho wn in Figures 4 and 5.)

Final Check

How do the actual fi lters compare to the
calculated res ponses? Well, the high series
resistance (33-ohm) of these microprocessor
cry stals creates an insertion loss and distorts
the pauem somewhat. One way to estimate
this loss for the lower sideband filter is to
temporarily ignore the reactive elements, the
capacitors and inductors , and just look at the
res istances (see Figure 6). Use the original
te rmi nat io n, before srepup. of 20 1 o hms.
Not e-the imped ance ste p up doe s n OI

• • • • • • • •• • • • • •

I USB FILTE:R 13'S 1 '9::1 JI':I I

Figure 5. (a ). PC board fo il /}QUem for tile upper sideband
fi lter. (b). Parts placemellt diaw om.

F'~I/~ 7 Mf!0511red passbands,
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dered togethe r o n the back side. Ground
connections are made on the front side as
needed. Th is drilling technique makes an ex
cellent filter. If you 're goi ng to build many
copies of the filters. then an etched circuit
board might be in order. but for j ust one or
two, the drilling approach is faster and pro-

FIgure 9. Osciltato, ( / 1"( JIlt [or lise as a BFO
or transmitter carrier.

Figure 8. Catadated passbands wltll series
resistance included.
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Const ruction

I use one-ounce, single-sided epoxy glass
circuit board cut into a 3/4-inch strip with a
copi ng saw. With the fo il side up, I mark
co mpo ne nt hol e locat io ns by eye wi th a
sharp-pointed metal scribe. Then J drill the
marked points using a #60 drill bit (O.o.ID
inch diameter) in a hand drill . Points which
connect to me ground plane are left as is,
and all oth er holes arc countersunk with a
n.t z-Inch diameter bit. About five turns of
the hand cra nk of the dri ll is enough at each
hole. This leaves a nice insula ted through
hole position. The rem aining epoxy g lass
ho lds the component lead centered in the
cou ntersunk hole .

A 2-1/2-inch length o f ci rcuit board was
enough for my upper sideband fi lter. This
may vary somew hat depending on the size
of your capacitors, but mine requ ired three
inches for rhe lower sideband filter in order
to fit in the inductors. I fastened down the
induc tors with a 4-40 nylon machine scre w
and nylon nut after first placing one layer of
black tape on the foil under the inductor.

Components are then inserted and sol-

Capacitors

Like the ind uctors , the capacitor values
are also not particularly critical. I used small
50-volt ceramic capacitors from NTE (toler
ance unknown). If you want to be a purist
about it, go with silve r micas, but I don 't
think that's necessary in a home-built fil ter.

inductance, with a Q of about 160. You can
check the value quickly by temporarily sol
dering a 100 pF capacitor across the ends of
the wound toroid. Leave enough lead length
to fo rm a one-inch-d iameter loop. Then
check the resonant freq uency with a d ip me
tcr placed ncar the loop. It should read about
5. 15 to 5.17 MHz. If it's way off, add or re
move a tum or two.

Fixure 6. Circuit for estimating insertion
loss 01 the lower sidebandfilter:

Figure 4 (aJ. PC board foil pattern for the lower sideband filter. (b). Parts
plaamem diagram.
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DIGI-FIELD
Introductory

Price
$119.95

$4.50 sIh
plus tax in CA.

OCto 1.3 GHz

- -

.-

_-,"-"""

CIRCLE I ON READER SERVICE CAIItO

• __oI phr_ ItSpeC;IalIy"O< !hel\lm ,_ opeo-_
• Vol. 1 - F,encfI, Spanost!. e>en-n,""-. P.....
• Vol . 2 • S-..ed,lIh .~". POfI~. C' OlII..", Nor*"9""
• Vol. 3 · Ru_". Do"illfl , C:ec:h, Korea". H.lwai.."
• Vol. • ' Chlflese. DIA~h. F;nillh . Aoma nill n. Vielname.
• Vol. 5 · Hung"".n, Arab"" Phihpi"o, TUrl<ish, Indonesian
Send $1 0 per volume (postage inclUded) to:
ROSE, PO, 8 0'- 796, Mundelein. 1160060-0796

ClACl..E 293 ON READER SERVICE CARD

I C ENGINEERING
16350 Ventura Blvd., Suite 25

Encino, CA 91436
PhoneIFax: 818-345-1692

Orders Only: 1-800-343·5358

We specialize in CB rad io mod ificat ion
plans and hardware. Frequency and FM
conversion kits. repair books, plans, high
pe rformanc e accessori es. Thousands of
satisfied customers Since 19761Catal $2.

No more gu e ssing abou t antenna
performa nce! DIGI·FIELD fie ld s tre ngth
mete r ha s an extra o rdi na ry fre que ncy
response. Sniff out 60Hz interference o r
cheek for microwave oven leaka5Je. Cheett
antennna ga inllos s, pattern. polarization,
etc. Easy-to-read 3 112" LCD display, low
battery Indicator, external antenna option.
Uses standa rd 9V battery.

CIRCLE 1:M ON READER SERVICE CARO

Amateur Radio Language Guid e

DIGI-FIELD

SPECIALHOUOAY OFFER' ALL SVOLUMESONL YS4S ' So

S p eak T o T h e W o r ld

Fast & Fun G5RV QuicKits'

later PC beard foi l pattern and parts place.
ment are shown in Figure 10.
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I ) 1. Pochet F6BQP "EsSt/is. Mesures et Reali
sation de Fiures a Quart:: ' Radio REF. May
1976.pog~s 388-391 . in Fmtch.
2) J . Hardcastle G3JIR. "Some Experiments
wilh High Freqlleney Ladder Crystal Filters: '
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4} J. A. Dyu G40BU. " IIF Receiver Design."
Communicat ion Quanerl y. Volume 2, No.3,
Slimmer 1992. pages 8 / -97.

Parts list
Lower SideOana Filler
Y1-Y6 9.8304 MHz crystal, Digi-Key' X1l87
1l ,L2 9.56 ~H. 30 turns on a T37-6

toroid core
C1,C15 22 pF
C2.C4.C6.
C10,C12,C1 4 10 pF
C3,C13 89 pF
CS,C11 118pF
C7.C9 320pf
C8 122pf

Upper Sideband Filler
Y1- Y6 9.8304 MHz crystal, Digi·Key' X087
C1,C11 19 pF
C2.C10 5.2 pF
C3.C9 15pF
C4.C8 3.9 pf
C5,C7 16 pf
C6 3.76 pF

OsciIlatorCifCuit
Y1 9,8304 MHz crystal. Digi-Key' X087
R1 ,A2.R4,R5 10k resistor
R3 2.2k
R6 4700tlm
C1 100 pF trimITler
C2,C4 750 pF
C3 43pf
C5 2700 pF
CO 1300 pF

SO-ohm Test Circuit
Rl .A4 82 ohm
A2 39_
A3 270 Ohm
AS 220 ohm
A6 68 ohm

Note: Etched and Olilled PC boards are available
from FAR Circuits. 18N640 Field Court. Dundee IL
60118. Price: Upper Sideband Flller-$3; Lower
Sideband Filler- $3; cscaaro- CifCuit-$3. A set of
all three boards-$7. Please include $1 .SO shipping
p.",<do<.

Conclusions

Ladder crystal fille rs are ideal circuits 10

usc in constructing homemade hardware be
cause speciall y-cut frequencies are nOI need
ed. Low cost microprocessor crystals ca n be
used to construc t very satisfacto ry fil te rs .
Thi s article shows that both upper and lower
sideband filters can be made using a single
crystal frequency. greatly enhanci ng the ir
potentia l for use in mulliband tra nsceivers.
They can also be used for independent side
band. 158 , service.

It appears that sa tisfacto ry filte rs can be
buil t simply by purchasing low COSI parts
and " hooking them up." No special eq uip
ment or tuning or experience is requ ired. So
if you like to build your own ham radio gear.
why not give these filters a try? iii

0 .496 '" -6.09 d B

Series Resonance (Hz)
9,825,890
9.825,947
9,826.019
9,826,009
9.826.079
9.825,939
9,825.846
9,825.829
9.826,070
9,825,830
9,825.899
9.825.872
9,825.719
9.825.868
9.825.951
9.826.212
9.825,900
9,825.970
9.825.930
9.826.119

Crystat ,
1
2
3
4
5

•7
•9

10
11
12
13
14
15

"17
18
19
20

An Oscillator

The carrier oscillator in a transmitter or
BFO in a receiver should be placed at the
frequency where the two passbands cross.
This po int is between the series resonant fre
quency of the crystal and the specified 20 pF
load paralle l reson a nt fre qu e ncy o f
9.830.400 Hz. So an osci llator circuit can be
buil t using another crystal o f the same fre
quency as those used in the filter. The load
capac itance will have to be slightly higher
than 20 pF in order to "pull" the oscillator
freq uency down a little.

Us ing the osci lla tor ci rc ui t sho w n in
Figure 9, which I had already built up for
an earlier project , I foun d the freq uenc y
co uld be pulled from 9,833,393 Hz down
to 9.8 28.485 Hz by adj us ting the 100 pF
trimmer capacitor fro m a minim um of about
10 pF to it s ma x imum of 10 0 p F. Th is
is mo re than enough ran ge to p rope rly
place the carrier frequency. The meas ured
passbands cross at 9.828,700 Hz. The oscil-

Table 1. Crystal Measurements

change the insertion loss.
The crystal series resistors create a resis

tive vol tage d ivider circuit between the filter
input and the final terminator, points a and b
in Figure 6. The loss is;

198

201+ 198
I haven't found any easy way to est imate

the insertion loss of the upper sideband fil
ter. It turns out to be about the same. howev
er, preserving the symmetry of the two fil
ters.

My ac tual me asure ments of the filter
passbands are shown in Figure 7. These are
only approximate because of the lim itations
of my simple home-brew ins tru menta tio n.
Note the more rounded passbands but still
very s teep skins. Reasonable symmetry and
spacing between the two fillers demonstrates
their usefulness for upper and lower side
band se rv ice . If the series resi stance is in
cluded in the calculated frequency sweeps (il
was neglected in Figure 1) then the same
rou nded o ff tops and insertion loss show
up-sec F ig ure 8. In fac t. there is good
agreement between the calculated and mea
sured results.
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Numtlel' • on your Feedback card

Microwave DEM 432K

73 Review
by Pete Putman KT2B

The Down East

Down East Microwave
RR1, Box 2310
Troy ME 04987

Telephone: (207) 948-3741;
Fax: (207) 948-5157

Price Class: Complete kit of parts including
3 PC boards and a crystal. $155;

add~ PA kit wi1houI: enclosure, $75;
with enclosure, $135:

432 MHz preamp kit, $30.
Enclosures available.

Put yourHF rig on the 70cm band with this easy-to-build linear transverter kit.

The key to the growth of amateur radio In
the future is 10 use the spectrum space

above 148 MHz- valuable frequencies which
are coveted by other potential commercial
users. Yet, many amateurs have been dis
couraged by both the high cost of commercial
ly-available murnmcce transceivers and the
complexity of older -do-it-yourselr designs.

Down East Microwave breaks through both
barriers with the OEM 432K, an easy-to-build
linear lransverter which offers excellent perter
mance at a reasonable price and uses state
of-the-art broadband design technology to
eliminate most of the benctI work necessary
to fire up the kit when completed.

How It Works

The OEM 432K consists of three boards: a
kx:aI oscillator (L701, a receive mixer and con
verter (A70), and a transmit mixer and con
verter (T70). All stages are truly linear, mean
ing any input mode can be reproduced faith
fully. The combination of boards will upconvert
your low-level transmitted signals from 28-30
MHz to 432-434 MHz, and will downconvert
received signals in the opposite direction.

The LO multiplies a crystal frequency of
101 .00 MHz four limes to 404 MHz, then am
plifies and buffers the output for stability. An
on-board splitter gives you two outputs of +8
to . 10 dBm, wt"Mctl leed both the transmit and
receive converters. The only tuning adjust
ment which is made is to trim the crystal fre
quency right to 404.000 MHz-ali other cir
cuits are broadbanded.

The receive converter has NO tunable ctr
cults, jusl a pair 01 Microwave Monolithic Inte
grated Circuits (MMICs) driving a Mini-Circuits
mixer assembly. Overall conversion gain is
about 10 to 12 dB, and an outboard GaAsFET
preamplifier improves system gain to about 20
dB with a noise figure of about 0.5-0.6 dB.

The same is true lor the transmit converter,
which uses three MM1Cs to develop output at
70 em. The nominal output is about +16 dBm
linear, or close to 50 milliwatts of RF. Adding
an 5-AU4 power module will reSUlt in 15 to 20
walls 01output power, depend ing on your
power supply voltage.

Construction

I ordered the whole nine yards from Bill
Olsen, getting all three boards plus the 5-AU4
PA kit. After wandering around several elec
tronics parts distributors, I located a pair 01
enclosures for the PA, as well as the entire
transverter assembly (Photo C). This was a
neat trick as I hadn't even started construction
yet! longtime Microwave Modules users will
recognize the approach I took right away, se-
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Photo A The OEM 432K /TaM'el1'er kiI (case not indud
~. The receiver (R70) iJfJd /IIIflsmittfI, (T7O) boards are
stacked l#ldemealtllhB LO (l 70) board. The PA modtJle
(432PAK) is shown on the righl.

Photo B.~ Mew shoWi'lg COtilediOtiS between !he
lflJllSVerter and /1lB PA IllOttJes. 11le small board at /1lB
bottom is Ifle optionalpreamp (designed by SlBve Koslro
N2CEI).

PrJolo C. AI moo_ fit nicely ill PAC.TEe di6 eest end(>.

~res (not included In kit).

leding PAC-TEC UE·692-900 and UE-351
900 die-cast boxes.

Each of the boards and its associated parts
comes In a zip-lock bag, and a nine-page
manual with pictorial diagrams and schemat
ics for assembly is included. The most compli
cated board to assemble is (as you might
have guessed) the local oscillator. One note
of caution: All of the boards make extensive

use 01 microwave chip capacitors. which are
very small and easily lost! My "trick- is to dou
ble up a piece of masking tape on my working
surface, then stick the components to it and
pull them off one at a time as needed. The
chip capacitors are secured wi th transparent
tape to a small card which identifies them by
value. Your best bet is to solder all of the ca
pacitors from each group before moving on to
the next. In addition, a few chip resistors (very
tiny!) are also attached to the card. Make sure
you use a low-wattage soldering iron and a
good pair 01 precision neeoie-rcse pliers 10
install aDChip components.

Aside from these few precautions, kit build
ing should proceed quickly. All of the MMICs
are securely packaged and labeled, and the
instructions provide a visual key as to pack
age orientation and lead length. BFX89 tran
sistors are used as the oscillator and first
buffer, and one lead will need to be clipped
from each. This is shown in the assembly
manual. You'll also need to wind a few coils
from #24 Insulated wire on a 0.1 " (#33) dam
eler driUbit. While tedious, this shouldn't take
long. Make sure you scrape the insulation
from the leads belore attempting to solder
theml

You can build the boards in any order you
like. The local oscillator board has extra pads
for a second complete local oscillator 10 allow
switching band coverage for satellite opera
tion. (The extra components can be ordered
from Down East Microwave.) Use miniature
Teflon coax lor all 01your Interconnects be
tween boards to keep losses down. Use cafe
when installing the TUF-1 mixer assembliesl
Don't bend the leads excessiVely, and watch
the case orientation, as spelled out in the in
structions.

Powering Up

About the only thing you'" have to do is get
the local oscillator up and running. A VOM set
to 250 or 500 rnA scale is all that's required
for the bare-bones setup, but a frequency
counter would also help. Alter checking your
component installation, apply 13.8 volts DC
and rotate C l through its range. You should
see a definite peak on the VOM as the oscilla
tor kicks In, and this should be very close to
101.00 MHz.LO current should be about 150
200mA.

Next, check for 404 MHz output at both 01
the connections to the TIO and R70 mixers. II
you can measure AF millivolts, anything from
+7 to . 10 dBm is acceptable. Trim C l to get
as close to frequency as possibie--if not, add
another tum to L1 and try again. Additional

Continued on page 75
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ALL OF OUR PRODUCTS ARE MADEIN THEU.S.A.

Handi Counter
Model2300l~

The Original rocket
Sized. Counter.
IMHz to 2.4GHz -
8 d i~it LED.
\ faxllnu ro
Sensitivity. ± 1ppm
TCXo. Includes
I iold S....i tch, XiCads
and ChargerI '99
Adapter' •

. 'iI "'rt' r.: "w ,-or
..."'.•• "". n"" ~

BenchIPortable Multifunction
Counter Model!.!81~O,,)'30!!.............._
10liz - 3GHl extremelv l ligh Sensitivity.
High Resolution and Accuracy. includes a
BaWaph. ± IPPM TCXO, Two Inputs,
Adjustable Trigger Level, Trigger s579
Variable and Hold Button •
Optional ± .1 n co: 5135.

~~~fR~\~ 1-800-327-5912
305-m-2050· FAX 305-m -2052
5821 ~E 14th Ave, FL Lauderdale, Fl 33J:H
5%Ship/Handling (Max 510) US. & Canada.
15%outside continental us.
Visa, Master Card, C.O.D., Cash or Money
Order only.

~CCESSORlES

Vinyl Carry Case
C02 - Padded Black Vinyl carrying C3..<;(' for
2300 size LED Counters S 12
COO - Padded Black Vinyl carrying case for
300J size LCDcounters $ 15

Antennas
TAtOOS Telescoping Whip Antenna ....... 12
Antenna Packs:
Ant-Pak 1 (includes RD27, RD800,
TA1 OOS- Save Sl ll $ 6S
Ant-Pak 2 (includes five assorted rubber
ducks. 1J-]lXXl\IHz - Saw S321 99

Probes
pJO - Counter/ Osotloscope probe • for direct
coupling to signal sources or circuit test

• points. 1x/1Ox. switchable 5 35
PlOI- Low-Pass probe attenuates RF noise
from Audio frequencies. Has two stage low
pass filter 520

HandiCountei
Model 2810
Our fuU range
counter with
bargraph 10Hz to
3GAl. Ultra-high
sensiti\ity. 4 fa..t
gate times,
outstanding
quality-low, 5199.
low price.

Tone Counter
Model 1000

APSI04
Our Active
Preselector allows
you to pi~k-up
trensrmssions or
frequencies at 10
times the
distance. Use
wi th our
HandiCounttT'
or
R-lO Interceptor"
10MHz - IGHl
Tunable over 5
octaves
'995.

NEW! Ideal com
panion for use \\ith
the R10 P.o. l
Communications
Interceptor" to
measure sub audible
signa Uin~ tones off
the air. The TC200
can also be used with
scanners and

communications receiver to
monitor sub audible tones. s179.

Handi
Counter"
3000

-

The world's
finest hand held
multifunction
counter 
incorplr~tl'S

manyuruque
fu nctions usuallv
found only i.n '
wI)' expensive
bench models.

Desisncd for virtuallv l'\'('IV measurement
apptcadon from near OC through Micro
wave including measuring RF transm ission
frequencies at the maximum possible
distance. The 3()(X) is also the world's first
IlandiCounter' with Period, Time
Interval and Ratio measurement
capability. s259.

RIOFM
Communications
lnterce r.::to~r..- .......I
ALL NE''''

TECHNOLOGY!!
The Interceptor
follows & locks on
even when frequency
changes and intercepts
ALL n1 Two-Way
Transmissions without
gaps in coverage. It

does not have to
tune through RF
Spectrum 10
capture

'-...-' skC1s.

Classified as
Communication Test Instrumeru -.
Increase your RFSecunty'! s359.

R20 Al\l
Inlercer.toi'
NEW! Th::'~R2:"O-is-bo-th-a---~l jL"
sensitive RF signal
strength meter (for ALL
RF signals)and a near
fidd A\1 receiver. The 10
segment LED bargraph
responds with nominal
3dB increments 10 RF
signal level received
through the built
in antenna.
'119.
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Number 9 on your FeedblIck card

Handi-Beacon
Turn your tape recorder into a beacon controller.

by Klaus Spies WB9YBM

recorded in monaural to provide ident ical in
fonnation to both tapes--in which case. a
ge neric identification wi ll be preferred-c-or
each track of the tape can contain separate
information).

No special recorders are required ; any
cheap play-only deck will do. If you plan to
put the beacon at a re latively inaccessible
spot, the primary stipulation will be a good
quality tape that will not degrade 100 quickly
with high levels of use.

ew Beacon App lica tions

For a CW beacon, simply record CW on
the endl ess loop tape and re- calculate the
time constant of the 4538 as follows: If the
recorded CW tone is I kHz, the 4538 will
g el triggered once e very 0 .001 seco nds .
Therefore, to avoid having the output of the
45 38 give a steady outp ut, its hang ti me
must be longer than O.O:H seconds (1 /1 ,000
Hz), but shor t enough to unkey at almost
the same time as the CW tone on the tape.
Fo r other lone frequencies on the tape, just
use the formula I /f.

If a CW tone and key ing are desired (to
feed CW tones to a VHF FM transceiver 's
audio in put while at the same time keying
the P1T line), you can use a 555 timer set to
run at I kHz (the approximate center of the
audio passband of most transceivers and a
tone many people are most sensitive to) and

Figure I . Tape deck to beacon transmitter interface CIrcUit.

mit time o f my transcei ver. For example, if I
know that the power levels being used will
cause a rapid heat-up o f either the transceiv
er and/or the amplifie r, I'll use a 6O-second
ta pe , with only about 30 seconds worth of
talking, for a 50% duty cycle. If you find
your system st ill gets unacce ptably warm,
try for 30% or 40% transmit time (for those
who want to put up a high-powered beacon).
A simple ID is usually sufficient; something
like, "WB9YBM, Niles, Illinois-test" should
both sa tisfy the FCC and provide a long
enough transmission to let a mobile station
drive in and out of several s ignal nu lls. For
pro pagat ion beacon applications, you may
want 10 add information about your power
level and antenna height. You can also offer
a QSl in exchange for a reception report if
you'd like an idea of how well your beacon
is performing as well as help in study ing
propagation.

Since on ly half of the 4538 is utilized, I
chose to make two independent beacons out
of one circ uit. There is still the need for on ly
two ICs- the dual operational am plifier was
upgraded 10 a q uad package, keeping the
project simple . If the same cassette tape is
used for both beacons (each on a di fferent
band, using d ifferen t ante nna he ights or
types, or jus t d ifferent power lev e ls), a
stereo tape player can be used 10 feed both
(either both tracks o f the tape can initially be

..".
" '2 '1 L

" .. j "'4 ' . F .. ~"'l4 0-
A , , ~, • l . ""'- 4 ' .' I

) IHC~ , A ' ,-.T· ' ·( "y "ZV " Zv
• "'V';; ' ," .,

"'., Z~21ZZ
Co .... " , .. PTT ,

i:~J . e. l ot · ' • 4 T. ).. - 0

• " '. 00. ! ,o... ""'0..'
"'

,
'1:A ,_, ..

• .. • "' " J, '"· .. ,nl4 "- .,~, • • of!-• .,.. ,
00 • ... • P, ~ I. ' o ' H

" 00 . , '" a · ~ N O," L:rL..
" "
~Tr

.. ..01024
A "" 2)-- "

.. "
· '" " -'• · (• ) .. 'tA~[ 2 A'. , " PU T.. • 012•

o rT ." "... 'K ' C....T " Z"U22

" .. ." PH 2." ,• • t - , .,. )" "::it A'O . " "'4 ..'· .. , •• .. , '1:-............. '. "- ".• " . f ' ~ 'B... " or-.c • ."," •
'. "r

. .

The need for beacons extends be yond
propagation tests . They are also very

useful for range tests and equipment chec ks
(two aspects seldom cons idered). Quite fre
quently, I have made an adj ustment to my
radi o and not had anyone at home to help
with a range test. To he lp solve this d ilemna ,
I came up with a way to tum a transmitter
into a useful beacon using a tape recorder
and a simple interface.

My initial test setup consisted o f a rubber
band wrapped around a radio's microphone
(to hold do wn the PTI) and placed near the
speaker of a tape rec order. Unfortunate ly,
th is proved unre liable-if one of my cats
knocked the microphone off of the tape deck
or someone accidentally turned off the tape
deck, I would lose both the station identifi
ca tion and tes t aud io (to check readability at
the noisy fringe area).

Beacon Tape Recorder Interrace

This led to the development of the circuit
sho wn in F igu re 1. One ope rati onal am
plifier acts as variable gain stage . 10 feed
audio to the transce iver 's microphone audio
(U I A/U I C) from the tape d e ck' s
outp ut. This d irect connection eli m inates
a ny background noi se fe eding in to the
transceiver. The second operational ampl i
fier (U I BIU I C) drives the audio into clip.
The slopes o f Ihis signal are steep enough
10 be seen as d igital
b y the 4 538 time r
(U2A/U2B) (sec Table
I). which is wired as a
retriggcrable leading
edge oscillato r. When
th e a ud io s ta rts , the
4538 is triggered, act i
vating the transceiver 's
PIT. If for some rea
son the audio vanishes,
the radio w ill tog g le
back into rec eive as
detennined by the time
consta nt of the 4 5 38
(calcu lated by T =RC),
which I set for two
second s (p le n ty of
tim e to ensure that
the tran sceiver d oe s
not tog g le bel wee n
words).

Fo r conveni ence , I
typically use an end
le ss- lo o p ta pe . Fo r
long tests, I am very
careful about the trans-
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-TWO-WAY UDIO snVK I

- fU NE CAVATlIS, FlLTIRS, DUPLIX!RS

- CATV, MATY, SATlWTE SlIVICI

1lIB UL11MAlE tDW (X)ST SPBCIRUM ANALY.ZBR:
1'bIU • bo&d utemeIt but the rrc SA Series
Spoctlum Analyzen IlI'C the best perforrraece to price
ratio Analyzers on the market today . You will have
10~ over $10,000.00 to find an Analyzer willi
the IIfDe IotI1 Ocxabi.l.i.ty case of operation and
clcctrical performance of lbc rrc mokel SA6OOA,
SA100lA & the all New SAI800A AralyzeR.

-EMI lFI TIS1'ING

- TV-RADIO BROADCAST MAINTANel!

· CHKK U CABLlS••• AMPS & Rf SY$T!MS

TOTAL P1.liXABIUrY:
We do not prclCt Ibc: RCIOIution B.W. and frcqucocy
Iip3Jl width (diBpet'Sion), like all !he other low COlt
Analyzcn lilted below. The rrc SA series
Analyzers give you full cosarcl over the Rei. Band
Width & Freq. Span width corminlltiora. Yw can
cc:arol !he Vertical poIition the Bucline clipper and
Sweep Speed, we allo provide • fully .tjornHc VKIm

·CHKK $KUmT TRANS. AND UCIIVIIS

-!YAWATI AU U BAIID SYSTIM$

-MA"NE, Alacua. HAM RADIO SUVICI

~. ¥lllIlee. rrc we bow _ O<f ,-, If will be -.as to

service and le.t all typcI of RF baed sytcmI. net i
cable and Satellite TV S)'stemB, like the other low COlt
unit. listed below. By lhe way JIlI)'be we shouldn't
call those other units low COIl at $2900.00 TO
$3500.00. M~be only the rrc SA Series Sycx:taum
AnlJyzcn qualify for the low CCll cl.ulification. Wdl
we will juIt let yoo decide for yOOf .elf.

COMPARE & SAVE: ITC=TOTAL FLEXA8ILlTY+PERFORMANCE & QUALITY

FINE
...a
TUN'

YES YES

ns YES

NO NO

NO NO

YES NO

MAX. "Q.
YDT. OW... SPAN
IlOU. ..... AT lOHItZ
CONTI. CONY.

.IS YES 5OQMHZ··

YES 'IS 5OQIAHZ··

.IS YES 50OMHZ··

NO NO 2MHZ

NO NO 2MHZ

TIS TIS 2MHZ

N.,.",· odd Opt.. 6 (at"""', frtqJCDO)' d4IraI ta<bL CpI.6 II 011 ""'. l0dla.lt lllOOMHZ IIOrd mooF~ ee..m., I>'Ilb IMY~. N,*" - Far + /_ 5KHZ No....... Ilm:I Rw odd 0pt.3 ••• AD

Qpt.l 50 MHZ MARKER GENERATOR CALL POR INTRODUCTORY OmR $200.00 VALUE
Opt.3 +\. 5KHZ NARROW BAND FlLnR UTENDS LOW FRIQ. RANGE TO 200kHZ ALL MODELS.
QPt.s l000MHZ BUILT·IN TRACKING GINERATOR 60dB DYNAMIC RANGE OUTPUT.
Opt.6 CENTER FREQUENCY DI$PLAY\1800MHZ FULL fUNCTION 10 DIGIT FREQUENCY COUNTER.

LIST Nn
$450.00 $300.00 I"IIl"I
$350.00 $250.00 t::::j
$400.00 $275.00

TO ORDER OR FOR INFORMATION & A SPECIAL INTRODUCTORY OFFER CALL 800-232-3501
ALL PRICES sxn SPECIflCA110~S ARE SUBJECT 10 CHA.NGE WI1lIOUJ' NonCE OR OBUGAll0N. MIC. VISA. AE. DISCOVER. CHECK • MONEY ORDER OK.

PRICES POD !''EWPORT BEACH (USA). CA. REm>ENTS PLEASE ADD SALES TAX . DEALER INQUIRES wa.coaa.
Distributed By Navtee 1303 Avocada Ave., Suite 193 Newport Beach, CA 92660 714-552-1469 FAX 714-721-8085
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Clipped .n.log. Nol. ''-I lOp;
,i.e end 'ellt imee .,. Iteep
enougll to t,lgg., dlglle' ci rcuil• .

The g~uel riM end 1.11of .n.IoJl
• ."efonn (fo, co~n.on to·C only).

- ---- ---•

c

o

B

v.

A

P IN s l t l
OF 1,I 2

Figure 2. Audio oscillator circuitfo r use i ll a modulated CW beacon application.
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oAM. FM.OO_e
bind FM lUnIng modes

. 10 Scan Sanks. 10 Sooa rcn Bar.ks
0s.1e<:table ?nomy ClwmfIl
oSeiec'".able s.:"" bla_ ta,

fl-9'XiKHt
. Per""","",I lM'mClfY backup
• 25 Day Sa1.l&I~et>or. O""'''''1ee

FuU, <>fund J.l not Sausl,8d
• No Frequenc"," CUt oot.

o .oJ! normal " • ,,""" mclw:lod
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WI 1201

AR1000
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I~ g,'w....Op._

$429

CMCU Ui4 ON ltEAM:A SERVICE CARD

'691 MHz l oop-VagiExtension
model 1691-LY·XTN $85

Parts Ust
u.tl2' 10
' 538 10
2N2222 (or 2N2222A) transistor

• .7 Ilf tartall.m
10 jIF ta1UlI.m
10kpotentiom9ler
1k resistor
1 MEG resistor
10k resistor
U k resist«
see Table 1 for values.
10 ohm resistor

Table 1. T=RC
R C

100ll; 10 Id
2001I 10 J.lf

u,
U2
Ql ,02

Cl ,C2,C4,CS,
C7,CS,C9,Cl0
O3,06,C11
Rl ,R2
R3,R9,A10,R16
R4,All
RS,A6,A14,A1S
RS.R1 3
R7,A12
A17,A1 B

~CWTone Osci1Iator(see Figure21
U1 I.M555 tmer IC
R1 ,R2 lOk,seef9,n2focalclilale

other values (use 1k asmirlmll"l'l).
R3 10k resstcr
R4 lOOk resislor
C1 0.047 Ilf, see lonrllAa in figure 210

ealclIlale oIher values or~.

C2 4.7 11F el&drol)1ic or tantalum
03 0.01J.lF monolithic or disk

T,.
"
Noles:
1, "'r is expressed In seconds, "R" In ohms,

"C" In farads.
2, For values atC greater than 1~1 special low

leakage caps are highly recommellded.

R2 (for audio 2).
Your beacon system should now be com

plete and ready for some useful equipmem
and propagation experimems . II

Figure 3. a) Theoretical (i.e. "ideal") digital waveform. h) Typical .....aveform. c) Clipped
analog. Note flat top: a/so, rise andfa ll times ( "up" and ..down.. ramps) are steep enough to
properly rrigg~r digital circuits. d) Note gradual rise and faU ofanalog waveform (jor com
parison only to diagram "c"],

Bypassing and Shield ing

The one point which cannot be stressed
enough is the need for bypassing and shield
ing, Even microphones and microphone in
pu ts labeled as "low impedance" are of a
high enough impedance to pick up stray RF
(in my case , it' s a local commerc ial AM
broadcaster) , All in put or output le ads
should be bypassed 10 ground with a 1,000
pF disc capaci tor (in a fe w instances. I' ve
even gone so far as using ferrite beads on
leads), with the enure circuit enclosed in a
metal box, and the negative side of the sup
ply connected to the box.

Flnal Adjustments

To assemble your beacon system, j us t
hook up the interface 's push-to-talk output
(PIT I or 2) to the appropria te point on your
transmitter (some HTs are keyed by using a
resistor between their audio input and the in
te rface ' s PTT l ine ), hook up your tape
recorder output to one of the two beacon in
puts (A.F. IN I or 2 in Figure I) and adjust
the rape machine 's audio output leve l until
the interface circuit reliably keys your trans
mitter. Next , adjust the audio level into the
transmi tter with either R I (for audio J) or

keyed from the 4538 (see Figure 2). The re
sis to r at pin 3 of th e 555 timer may be
changed sligh tly, depending on the amount
of deviati on desired and the sensitivity of the
tra nsc eive r's microphone inpu t , (T his
schematic should look very familiar to those
who have built sidetone oscillators before!)

Pans are available from Digj-Key Elec
tron ics, Mouser, Tri-State Electronics, or any
other convenient mail orde r house.

$299

$450

$399

1691 MHz Weather
Satellite System

1691 MHz Hem! Pre-amp.
model TS·1691 ·P. Amp

1961 MHz Receiver
modelTS·1 691 -Recvr

Decoder Board & Software
model TS-VGA-SAH

l ow Loss (microwave) Coaxial Cable (65ft)
with connectors.

model t sst -ccex ass'y $55

Track II Satellite Orbital Program. Tracks All
satellites. world map, print out $50

1691 MHz loop vagi Antenna
model 169HY(Nj $99

Shipping: FOB Concord, Mass.
Prices subject tochaflQe without I/Qtite.

Jl111J
SPECTRUM INTERNATIONAL, INC.

• Post Office8011084, Dept. S

S1 canton!, Mass, 01742, U.S.A.
Phone: (SDaj263-2145
Fax: (5081 263-7008

COMMUNICATIONS

10701 L t 06th St. Indplll., IJil' 46258
Toll Free 800445-nt7

..... VlSa and Maste,o;ard E8

... (COD .hgh~y hl\lh..,)
FAX (3171 849-87~

Demonstration Disc (18M·PC VGA compatible)
of signals recorded from WX-SATsystem. $5
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Link Communications RLC-/1
Repeater and Linking Controller

store HolA'S
MOll.-Ft! . 10:00 - 5:30
Thursday 10:00 · 8:00
Saturday 10:00 ·3:00

NEW LOCATION !
j

Universal Radio, Inc.
6830 Americana Pkwy.
Reynoldsburg, Ohio 43068
800 431-3939 Orders
61 4866-4267 Information
614 866-2339 24 Hour FAX

•.i•

•.~.

Universal Radio has moved four miles 10 its new expanded
location. We are ('I(N{only 15 minutes from downtown Columbus
and the Columbus airport VlSitoor big operatiooalshQlNl'oom. We
carry all lines of new and used shortwave and amatourequipment.
Get a hands-on look at that new rig you have been thinking about!

The new Universal Radio 100 page communications catalog
covers everything that is new lor the amateur. shoftwave listenet
and scanner enthusiast. EqUipment, antennas ,books and acces
sories are all shown .wi.lh prices . This inrcrmauve publication Is
available FREE by lourth class mail or tor $1 by firsl class mail.

• (4}At*"s1 U'les P1ogra'lW7l.lble fer
Temperalure ancJ Vo/l'ageRe~

• (4J IrplA LO'\es ibrContaetdosure
Readings

• (8) OutPIJII.Jnes IIY control 01 elflemal
periptJeraJs

RLC-II Features:

CIRCLE 47 OM RUD£R 5 ERVJCE CARlI

• Cleatt and~ VOiClI~er lO'IlIl 400 . ""Ilrds
• AIPam /I8It> tI'J/tI CORnJ Pl~ aI:lwn} 011 $lit' iJXe$$ crtanges
• DTMF Access from ALL Ports
• 2400 Baua SenalPoll alklws remote programming d ftle RLC-II
• 0p00naI FIJI Dt.JI/eJt Al.tGpat(1Ill'!ttr 2(}() NlmtJer DiaJer

CWy 5199,95p1us s&h
• 0pf0laI 19" SfteI Rddc~ Ent:1osl;re CWy SIOO.OO"u s&Il
• (20) TNlle SCfleauJer SIors MItt Hol!rty. Daily ancI Wealdy Events

Voice Time 01 Day Clock
• Complete Remole Programming lISing OTMF TC"IeS
• MuIrJPe PassWOtd P/Ioo'Ify As.siglab/lI fO each command
• AI CO'7m.n;ls can tie IlJMITI«IIrom I '" 6~J ... /en¢!
• /rrdepeIJdenr OTMF mlAe It.n:llorll:alt tie aSSlgI!l«1lO all pcK!s
• DougHa~RBI·' Remote Base control of Kenwood Raoo suppotf

ONLY $599.95 ~"....
Link Communicat ions

' i P.O. Box 1071
P VISA Bozeman, MT 59771. 1071

(406)587-4085

• I I' F~ Featured FlepNfer potf

• (2} U'lU'Ig FliI-~ porrs
• /..iIlIurIg pot1s capaOle of OI't'raf/l'tg
as standaJOrIe repeaterports

. Separate ID'$. TIffle-Out Tmers,

H¥ItJ tmets. and Col.wTesy Seeps

BATTERIES
You 've bought our replacement batteries before ...

NOW YOU CAN BUY DIRECT FROM US, THE MANUFACTURER!

MADE IN
THE U.S.....
SEND FOR

FREE C...TA LOG
"'ND PRICE UST

CUSTOM M"'DE BATTERY
P"'CKS' INSERTS

Made 10 your spec:lfle.tions
Int roductory Offer!

KENWOOD INSERTS
P8-25 P8-21
P8-26 P8-24

K:OIIINSERTS
BP-3 BP-7
Bp·5 BP·8

nil SOURCE FOR ALL YOUR COMMUNICATION
( BATIERY REPLACEMENT NEEDS.

"" W&WASSOCIATES
29-1 1 Parsons Boulevard, FlUShing, N.Y. 11354

WORLD WIDE DISTRIBUTORSHIPS AVAILABLE. PLEASE INQUIRE.

In U.S.&Canada Call Toll Free (800) 221 ·0732 'IN NYS (718) 961·2103' FAX:(718)461 ·1978

ICOM
CM2, BP2 7.2v @500MAH
CMS, BPS 10.8v @ 500 MAH

SUPER
75 13.2v @ 1200 MAH
8S 9.6v @12OOMAH

(base charge onty-1 - longer)
ICOM CHARGERS AVAILABLE

Discover now accepted
NYS residents add
8v.. % sales la_ .
Add $3 .50 lor postage
and handling.
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Number 10 00 yo... Feedbaell card

73 Review
by Dick Goodman lVAJUSG

The SR4 Multimode

Simplex Repeater

Alinco Electronics Inc.
438 AmapoIa Avenue, Unit 130

Torrance CA 90501
Telephone: (310) 616-8616;

Fax (310) 61€h8758
Price Class: SR4-$399.95:

SR4-D--$534.95

The next generation of store-and-forward voice controllers.

The SR4 multimode simplex repea ter from AJinco.

It is a great pleasure 10 see an equipment
manufacturer make subtle improvements

to a recognized good product. II tells me
that they are not satisfied with "resting on
their laurets." It a lso indicates Ihat there are
people who feel that radio amateurs are a
progressive lot who like to experiment. Not
only has this company improved their p rod
uct, but they did it in a manner that I feel
will encourage experimentation. The evolu
tion of this product is not apparent from the
look of its case or front panel but is qu ite
obvious from a functional point of view.

About 18 months ago. I had a chance to
review a product knOwn as the SR3 Sim
plex Repeate r from Brainstorm Eng ineer
ing in La Crescenta, California (73 Amateur
Radio Today, May 1991, page 46). Brain
storm implemented several substantial in
ternal enhancements to the SR3, and re
named it the SR4, then Alinco and Brain
sto rm joi ned fo rces. If you p lace the SR3
and SR4 side by side the re are virtually no
noticeable d ifferences. Functionally, how
ever, the SR4 has evolved into an extreme
ly flexible system of integrated t ransceiver
control.

Some Addit ional His tory

The first thing that I would like to say is
that the SR4 is much more than a s implex
repeate r. Depending on the model of the
SR4 acquired, it can also be a very capa
ble lull-duplex repeater control ler. The SR4
retains all the functions of the SR3, with
the addition of many more. Th e biggest im
provement . however, is the f lexibility w ith
which the SR4 may be configured to inter
face with virtually any transceiver.

My review (identified above) provides a
good background on this p roduct, but fo r
those of you who don' t have access to this
article, I will synopsize it here. I w ill then reo
view the many enhancements and new
functions offered by the SR4.

The s im p le x repeate r is ettecuvery a
voice store-and-fo rward device. Hardware
requirements are minimal. Only one voice
standard voice-grade transce ive r and an
tenna are required for its operation. When
the connected transceiver receives a s ig-
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081, the simplex repeater digitizes its audio
output and stores it in solid-slate memory.
When the transm itti ng station finishes, the
simplex repeater keys the same transceiv
er and plays back the ca ptured audio, ef
fectively repeating it to any user tuned to
the transceiver's f requency. There are no
duplexers involved and no desense (be 
ca use the receiver and transmitter are nev
er active at the sa me time). Even the origi
nating station gets to hear his or her own
signal as the transm ission doesn't get re
peated until the originating station drops
carrie r. While it isn't as conducive to back
and-forth chitchat as a full -duplex repeater,
it's simple to set up and quite portable .
And, since the SR3 and SR4 don't use any
mechanical tape transp ort as the voice
storage media, Ihey are also quite reliable.
Older simplex repeate r systems used ana
log tape drives which were slow (the y had
to rewind be fo re the re ce ived m essage
could be repeated) and prone to mechani
cal problems.

The Physical Device

The Ali nco SR4 is packaged almost
identically to the SR3 (the only difference
is in the fronl and rear panel labeling) .

Both units are conta ined In attract ive ,
strong black metal cases 10.5- wide by 6"
deep b y 1.75- high. The power require 
m ents are 11.6 to 15 vee at about 160
mA.

The docum en tat ion is e xc e llent . I t
should be realized that the SR4 is a com
p lex radio interfacing device. A lm ost a ll
ana log signal inputs and outputs, whether
they be control, data, or audio, may be tai
lored via inte rnal adjustments. The docu
mentation goes into considerable detail on
how to optim ize each parameter. This de
vice is an experimenter'S dream! Providing
that the person who is initially sening th is
up has a re asonable level o f techn ical
competence, I cannot loresee any
transceiver o r device that w ill not work well
with the SR4.

SR4 Functiona lity

The SR4 comes in two models . The first,
the SR4, will control one radio and func
tions as a simplex repeate r (with voice 10
and ma ilbox functions). The second, the
SR4-D, will contro l two radios. As well as
being a simplex repeater, it will also func
t ion as a full -duplex rep eater contro lle r.
This review is applicable to the SR4-0.



PC GO£SiWEF.-.x 3 0 IS. prolessoonaj tao: 'ec:ellIO Isys
Iatl'I lor 1he IBM PC. II ndudes ., AI,l,HI demodI b!tlr
soIlware. eaMe'lle Mona! and 325~ ..,-....~
troI pan.. list 01 our _anced Ieatures

Res. up to 1280>:8l);)x256 APT l.atIlon, Grids
Unalter'de<l Opetarion Orbital P'&OOIoon
CoIonzalJOn Frame Loopong
Zoorn. P..... Rotabon PCX & GlF h port
ComlllSl CorcrQl Gray5Cllle "" . ... 9
T....-.g 0$0I0sc0pe Infrared AMlysIs
F'tiO!O' l .... y/HlstOgrarns Vanable IOC & lPM

PC HF FACSIMILE 6.0 $99
PC HF Faet.,mile 6-0 IS a complete shortwave F$ Klax
$ystenll(lr ee IBM PC II: indudes an F$K DemOdlJaIOr.
sofl'wa<e, 250 page: "*""J3I ancIluIonaI tassefte (:all or
wnIl1 lor ....... ,ipIefe catalog 01 products

Software Systems C onsulting
6 15 S, El Camino Real . San Clemeote . CA 92672
Tel~(714)498-5784 Fa x:(7 14)4 98 - 0 568..

•

ALUMINUM
TOWERS

• Self supporting towers up to 144 fl. at 80 mph winds

• Lasts practically forever - weather resistant

• Tapered models & telescoping "crank up'

• Fold-over kits

• Easy to assemble and install.

"Call Today for a Free Catalog!"

HEIGHTS TOWER SYSTEMS

n
9505 Groh Road Bd9· 70E
Grosse lie, MI48138
1-800-745-1780

Pioneers in aluminum tower
manufacturing since 1959

INTRODUCING THE ERA MICROREADER

Price
$249.99
+ $5.00 slh

- No computer or othe r equipment needed.
- Easy to use;works even with simple rigs.
- Decodes hand or machine CW 5-60 wpm.
- RnY 451501751100 Auto Baud 17014251

850 shifts
- Amtor, FEC (Sitor B) Navte x.
• Code tutor for both send and receive.
- RS232 serial communications port.

TO ORDER CALL TOLL FREE
'·800-925-4735

For Information call 704-543-4766
Enterprise Radio Applications Inc
PO Box 31 44
Charlotte NC 28210

Britain's Most Popular SelfContained
Decoder Is Now A vailable Here

In The USA!

NTERPRISE= = = = = = = = = = ====y,
~ ADIO

'JJ PPLICATIONS
INC.

The ERA Microreade r is a compact, se lf contained de
coder that works without computers , programs or any

r ---=-- ,.--'- - - ---' special interlaces. Simply patch into the speaker line and
tum 00. There's no computer hash to hide the weaker signals, and whafs more. the
Micreoreader works even with simple homebrew equipment and in the smaUest of shacks.

The Microreader's perlormance stems from careful filter design and a last processor that
perlorms digital noise blanking. synchronous sampling . error correction, auto Baud Irate
etc. For CW there's even a real time text editor to correct mistakes made by the sender.
The Microreader has its own sixteen Character scrolling display, bargraph tun ing and shift
indicators. decoded messages can be transferred to your computer or serial printer via the
built-in RS232 port.
The code tutor facility in the Microreader is renowned as one of the best and allows both
send and receive practice. Full control of speed. spacing and text type is provided, and an
auto repeat allows you to check the results. or, just plug in your key and see what your
sending is really like!
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W3HNK

The SR4 has a plethora of additional features
that will delight the experimenter and tinkerer!

HamBase 1 \1

1993
New Data-New Program
• BROWSE by NAME
• COUNTY data
• Filtered dB EXPORT

Find:
Joseph Arcure W3HNK
PO Box 73
Edgemont PA 19028

Class: Advanced
Born : Dec 25 1933
Cou Delaware

The SR4-D is capable of several func
tio ns. The primary function of simplex
repeat has several improvements over the
SR3. Perhaps the most dramatic is the
Receive VOX method of COR detection. It
is not necessary to pick off a hardware
COR from the transceiver or have the
transmitting station use CTCSS. The SR4
o will generate its own carrier detection
from the audio output 01 the connected
radio. The only req uirement is that the
audio must be squelched. Any signa l
breaking squelch w ill generate an active
COR and either start the unit recording in
the simplex repeat mode or key the sec
ond transceiver in full-duplex repeal (if that
mode is selected).

The Receive VOX COR detection has
three internal adjustments: attack ti me,
hang time, and overall sensitivity. Each of
these is independently controlled via inter
nal pots. Using the SR4-D with two old
Heathkit HW-2036 transceive rs yielded
very reliable repeating in both the simplex
and fu ll-duplex modes once the RX VOX
adjustments were optimized. Unless the
transmit and receive frequencies are wide
ly separated, a cuprexer is still necessary
in fu ll -duplex repeat. Another versatil e
capability of the SR4-D is its ability to sim
plex repeat on one radio while full-duplex

position, the audio was noticeably better.

Additional Features

The SR4 has a plethora of addit ional
featu res that will delight the experimenter
and tinke rerl COR detection for si mplex
and full-duplex repeat may be achieved by
several methods: by the receive VOX
method described above, by listening lor a
CTCSS tone (with the optional TS32P de
coder availab le directly from Brainstorm
Engineering , 2948-112 Honolulu Ave ., La
Crescenta CA 91214; Tel : (818) 249
4383), or by sensing a hard voltage level
change from the connected transceiver
(with the optional HW2 Hardware Carrier
Detector from Brainstorm).

Hardware COR from the rad io may be
either a posit ive o r negative swing and
may be as small a Change as 300 mV. All
audio levels in and out are fUlly adjustable
via internal pots. The SR4 is also config
urable to a wide range of microphone input
circuit impedances via internal Jumpers.

The SR4 has a tun-teetureo OTMF de
coder. Virtually any function of the unit may
be controlled remotely. Commands sent to
the SR4 will be verified by an acknowledg
ment tone. There will be a short tone if
the command is accepted and a longer
one if not. The S R4 may be completely

Credit cards will be billed on ship dale.

ClRa..E 55 ON READER SERVICE CARD
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• HamBase will retrieve by callsign
from data on diskette or hard disk.

• N ow with al most 600.000 US calls.

• Easy Edit address and QSL labels.

• Print labels from file of callsigns.
• Export data in ASCII dB (annals.

• Updated twice a year.
• Compatible with Hamwindows.

LOGic , DXBase logg ing software.
• PC and Macintosh versions.

Yo< __........ ..c_-.

inhibited from operating or enabled from
an inhibited state via OTMF control. The
power saver function may be enabled/
disabled.

This is a useful feature which prevents
the front panel LEOs from lighting to save
power dUring battery operation. Al l repeat
funct ions of either connected transceiver
may be controlled. Either radio's receiver
or transmitter interface to the SR4 may be
turned on or off, and either radio may also
be put in or out of the simplex or tun-du
p lex repeat mode. The roger beep/cour
tesy tone may be enabled/disabled and all
aspects of the voice mail or voice 10 may
be controlled. T his incl udes recording ,
playing and clearing messages and voice
IDs. The SR4 may also be inhibited from
passing OTMF tones on the air via its re
peat function. Finally, the SR4 has an aux
iliary output which may be used to control
a relay or similar device.

Soon to be re leased features are a
multi-user voice mail system, 11 minutes
of digital storage t ime and a simplex and
duplex autopatch.

W rit ing a review for a device like the
SR4 is difficult at best. I don't be lieve that
any two individuals will use It in the same
way. Reading the SR4's manual and ex
perimenting with the unit itself will start the
creative juices flowing . It Is an excellent
addition to your club's repeater or you r
home station. II

repeating via the other. Both simplex and
duplex repeat functions may be controlled
via DTMF tones.

Vo ice 10 and Vo ice Mail

The SA4 has a voice IOar thai users can
program with their own voice. This is done
remotely via a DTMF-equipped transceiv
er. The activity timer, which controls the
periodicity of the 10 function, many be re
motety DTMF programmed from one 10 98
minutes. You are not limited to voice; you
may use an electronic «eyer and record a
CW 10 if desired. Voice ID messages may
be recorded. played back, and erased at
any time via DTMF control.

The voice mail function enables a user
to store a voice (or any other audio) mes
sage for retrieval at a later time. The SR4
will only store one message at a time.
When a message is stored, the SR4 gen
erales a unique squelch tan to alert users.
The message may be played as often as
desired. When the voice message is
erased, the squelch tail is removed.

The SR4 has a total of two minutes and
48 seconds of total audio storage capa
bility. This is split batween the simpl ex
repeat. voice IDer, and voice mail func
tions. I tried both voice IDer and message
functions. There are two audio sampling
rates. In the low rate, the audio was a bit
raspy but still quite acceptable for its in
tended use. In the high sampling rate

I VIS'" Ij-Corn

H83.0 with 1993 US data 4lJ.95
HB 3.0 with 1993 Canada data 19.95
liB 3.0 • Jan 199.\ data Upda te 19.95
OX QSL data (now .... it h Rus...ia) 19.95
Old Call data ( 11)(1.1)00) 9.95
Packet Home BUS da ta 9.95
R&R Russian Call shareware disk 5.95
WHamBao;e (for Windows) 19.95
II BPopup (TSR with autotypi ngj 19.95
nemo Disk 5.95

AiM $5 .00for shippingthandling,
CA residents please add sales lax .
Specify 5.25 or 3.5 inch HD dish.
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HOMING IN

Photo A. This Is how WB8WFK allaches the bollom of his mobile antenna mast to
IIJe azimuth-sensing potentiOmeter. The assembly mounts fO the inside of the dn'v
er-side door.

Photo B. smeox view of the interface box containing /he MUX, AID converter and
MicrominI computer l>oard. BNC jacks on /he rear are analog data inputs. (Photo
()y WB8WFKj

". .,•

a home-brew eighl-channel ana log
multiplexer (MUX). analog-to-d igital
(AfD) converter, artd a MiCromint Z8
single-board computer (Figure 2 ).
Analog signals representing anten
na azimuth, a-meter. and RF eneou-

••"- .

Going Digital

Today, W B8 WFK's rwntmocne
boasts art integrated digital bearing·
taking, storage, and diSplay system .
The nerve center of the system is an
interface box (Photo B) that includes

Number 11 on your Feedback card

Radio Direction Rnding

querque , New Mexico , is a pioneer
in computer-assisted mobile ADF,
When I first mel Jerry in October
199 1, he had Inslalled a con 
tinuous-turn in g potentiomete r e t
Ihe base 01 the mast for his lou r
element 2 meier T-hunling yagi
(Photo A) , It drove a dash-mounted
meter that gave him a ~eads-up'

indication of antenna pointing direc
tion,

This remote azimuth indica tor is
art easy weekend project. Figu re 1
shows the schematic fo r it. Jerry
used a surplus accroe's precision
linear taper pot (At). U 1 can be any
op amp IC that works as a Voltage
followe r at DC . Aegulator U3 Is
used as an active vcnece re fe r
ence. A3 adjusts ;Is outPut 10 +3.4
volls (corresponding to 3 40 de
grees), measured at TP1.

Jerry's az imuth pot has 340 de
grees of winding and a 20-degree
dead zone. He says, 'Between ~O
and 359 degrees Ille ann of my pot
goes open circuit. A6 prevents the
output 01 U2 from floating when the
pot is in this dead zon e," Align the
in(flcalor so that when the antenna
poinls forward, the pot is at the 180
degree setting and output voltage at
TP2 is 1.8 vons. Th is puis the (lead
zone beh ind you where it has the
least effect w hen T-hun ting . ceu
brate the meter by setting A8 lor a
180-degree reading on M1 at this
A1 selling. If yOlJ are nol using a
100 microampere me ter movement,
change the values of R7 and R8 ac
cordingly. Movemenls from 50 mi
croamperes to 1 milliampere can be
used with appropriate changes in
these reststors.

Heads Up!

Jerry Boyd WBaWF K 01 Albu -

Joe Moell. PE., KOOV
PO Bolt 2508
FullMton CA 92633

Computers Point the Way
Uvlng in Southern Cali lornia has

its good and bad points, bul one big
advantage lor hams is being able to
go on hidden transmitte r hunts all
yea r long. Radio d irection find ing
(RDF) enthusiasts In northern states
and Canada have a few months of
cold weather and icy rcecs ahead,
so many dubs there wig not be hold
ing these contests (called lo)(hunts
and T·hunlsj until spri ng.

That doesn't mean you should for
ge t about this pari of ham radio,
however. Now is the time to plan and
build a better ROF setup, in anticipa
tion of the thrin of victory when hunts
resume. What will your new secret
weapon be?

The " radar scope" d isp lay. de
scribed in "Homing In" for october
and November 1992. generate<! lots
01 response. Readers like the two-di
mansionel view or the hidden signal,
but some have had trouble finding
sullable slOl"age OSCilloscopes. Fur
thermore, tnese scopes are bu lky
and difflCUllto power up in a vehicle.

Why not use a computer screen
for the re ad out device? A laptop
portable Is small and lightweight. It
worils from ils own batteries. or per
haps t 2 volts from the veNcIe. Best
of all, the computer can ' crunch' the
data to aid in finding the most accu
rate bearing and navigating to the
hiOden T.

9Ure SChematic ot the a terna posiflQn display Unt/. Rf IS the con!muous tummg poIenll()ffl6/er. "" ' indiCates d,rec/l(l(l. The analog 0CJfPUf goes 10 IIJe MUX and A.1)
converter,
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ALINCO DOES IT AGAIN...
In keeping with our philosophy of p rov id ing the most innovative products, Alinco

introd uces the 5R4 - 0 repeater controller.
The 5R4 - 0 is a self - contained, remote programmable controller, capable of con trolling

one, tw o, or three radio transceivers.

• It can work as a simplex repeater(with
digital voice storage up to 2.8 minutes).

• It can work as a duplex repeater.
• It can be used with any type of radio.

(Any band, any frequency; any mode:
AM, FM, 556).

• It has voice mail.

• It has an automatic voice IDer and lime
out timer.

• It can be controlled remotely Via DTMF
tones, with or without a securi ty code.

. It requires no internal connection to your
radio, and is s imple to use.

• It is compact, it is reliable, it is vibration
resistant for mobile installations, and
draws very little current.

• There IS no competition.
One Ynr LlmltH Warlllnty
Specifications and fealUres are suqect to d'Iange withOut rcece or obIjgatm.

ALINCO
"'LlNCD ELECTRONICS INC.

438 Amapola Avenue, Unit 130, Torrance. CA90501
Tel: (310) 618·86'6 Fax:(310) 618·8758
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Photo C. WBSWFK's car is ready for /!Ie hunl. The analog fox·box and digital in
terface unit are on the dash. The computer (protected by pillows) has replaced a
human in /he passenger's seat (Photo by WBBWFK)
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_..........
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Figure 2. Block d iagram of WB8WFK 's system. Analog outputs of the fox.-box
are digitized and then processed by the contraJler and laptop computer. ExIra
MUX channels are availabHI tor ir9Uts from a !/ux-gals CQ'1llraSS and digital shaft
enccoo,.

.. ., - -

~-

"Fluctuating signals and noise show up as
a 'spikey ' display compared to steady

signals, which produce well-rounded lobes. "

etten go f rom the l ox-box to the
MUX. The Z8 lakes the digitized da
ta and transmits it to a sc-consen
ble portable computer via the RS
232 po rt. The com pute r is p ro
grammed 10 use the serial azimuth
and signal strength eata to compute
and display polar plots (FIgure 3) .

"Ed James KA8JMW loaned me
a 386 laptop (Photo C) lor the d is
play unit: Jerry says . "Bul even With
this fast computer, the plotting is nol
done in reat time. I push a button to
trigger a data acquisition. The pro
gram takes 256 samples of antenna
angle and signal strength and stores
them in an array. It samples al about
10 times a second . Then il Quits
sampling, draws the plot. and com
putes the best bearing. "Next, t have
the option 01 scaling the plol. Say
the s-metee reading was low, so the
trace was small. I can enter a scale
lactor to expand the plot to full size.
I'm thinking of making the software
compute the scale tactcr automati
cally."

Like most VHF T-hunters who
use beams. WBBWFK turns his mo
bile antenna mast manuaRy. The 25-

second data acccnsmcn time gives a
number 01 options. He can swing
the antenna through a full Circle at
about 2 rpm to get a complete 36().

degree plot showing a ll incoming
signal components. This inc ludes
the direct signal, any multipath sig
nals. and any noise sources (FlQUre
4). Fluctuating signals and noise

show up as a "spikey" display c0m

pared to steady signals, which pro
duce weu-rocrcec lobes (Figure 5).

On some hunts there is only one
apparent signal direction, but the
amplitude fluduates due to nearby
moving objects, ehptene flu llar, or
power changes by the transmitte r
hider, When that happens, Jerry
sweeps back and forth across the
signal when taking data, instead 01
turning the antenna in a lull circle .
This builds up multiple traces in the

d irection o f interest and improves
the accuracy 01his bearings.

Jerry adds. "One of the software
leatures is that it walks through the
data array to find the s ignal peak
and the corresponding angle to the
peak. On the screen I see the polar
plot. plus a status panel with best
bearing details on the side.

, used it on a real hunt Sunclay. II

shows direct signal and reflections
real nicely. What really surprised the
ctner hunters was that after the hunt
I Cou ld play back the bearings. I
nave a feature in the software that
saves dala to a disk file for late r re
view."

It's All in the Software

"The Z8 control program is wnt
ten in Tiny Basic and is downloaded
to the Z8 by the OIGDF program
on the PC: Jerry says. "The pro-

gram for data display is in MiCrosoft
Quick Basic 4,5. On myoid XT it
takes 45 seconds to do the plot . On
the 386 laptop, it's five seconds."
Jerry says Ihat other computers
besides IBM compatibles could be
adapted to this system. "Ed has a
RadiO Shack Model 100 and we're
thinking of seeing if we can make a
version of the software thai runs on
it, u s ing an x·y p lot o f signal
strength versus azimuth instead 01
a polar display. Model 100s don't
have the screen resolution to do a
polar plol , but they're real cheap er
hamfests."

Nell i monlh's "Homing tn" wi ll
have more details on the software
features, plus schematics and parts
information lur the inl e rface box.
Jerry's strong signal attenuation
scheme wi ll also be described.

rn bet other readers are working
on digital processing for their ROF
equipment . If so, I'd like to hear
about iI. Write and tell me what you
are doing . Better yet, get out the
came ra, take some pictures,
and send them to me . Let's share
ideas . II

Figure 5. T1lis plot was faken In a su
permarket parking lot on an Albu
Querque T·hunt. 71Ie spikes at zero
aegrees represent noise from po_r

lines ahead 01 the vehicle. The hidden
T is to the left and there is reflected
signal from the right.

DIQ[!fIL m
Sl'Smt SIlinJS:

Pf1I urJItDI IS lITTD U' I KIt
POINT lKlI ldtg l SS l l,O.t'SJ
99.8 9U 3.5

AtrOOUOI AI DB

lIIlPfISS UJlIIIIC In:

lOTfII O[IC•U
PLOt 1.lI1II SliM S~1lI1 t 8
hit rerJ for act IIrI\l

Fl{Jure 4. A eomplele screen aump from WBSWFK's C1igital RDF system in lhe
fie/a. II's easy to Iell the airect signal from the fluctuating reflection. The peak lo
cator shows that maximum signaf is coming from 84 degrees with respect to the
vehicle heading. The S-meter reading was mullip/ied by 1.8 for a fuN-size plot. AI
lenuation, compass, and LORAN indicalions have not bBBn (UHy implemented In
to this software version.

I
2ll -<__
\
\

~,.....---
Figure 3. Rolating a high gain beam
produces Ihis pat/em on /!Ie compuler
screen .men there are no flucluations,
ref/ect;ons, or mu/tipalh. (Of course,
lhis never seems to happen on an ec
lual hunU)

48 73 Amateur Radio TodayeJanuary,l993



TO ORDER CALL
100-328-2383

TECH SUPPORT
209-651 ·7858

FAX·208-I5,·5,57

LMSERIES
-W brace motorized
_ . Hold. ia"",
.,tenna loads. Models at
37 ,54', and 10' heights.

TMSERIES
Tubular construction for
Ia~r antenna loads at
70 .90' and 100' heights.
Free slancing, with
mocorized operation.

7182 R...- "-.
v....CAII32ltl

Ouafiry SfructlH9s smoe '954

ri-Ex®
TOWER CORPORATION

Englne.red for the Ham the tin••• In Crank-Up
Fr••-Standlng or Guyed'Tower... from Trl-EX. 'For
oyer 30 yeara, the INDUSTRY standard-backed with
Defan.. Ind Aerospace 'echnok>gy.

I
MWSERIES
Self-supporting when
attached at first sectcn 
wil l hold nannal Tri-Band
beam: 25', 33', SO', a-lCI
65' heights.

WSERIES
Aerodynamic
tower Clesigned
ID hc»d 9 sq. ft in
a 50 MPH wind at 36' and
5"
heights. 67 tower rated
for 6 sq. tt.

NOW YOU CAN
AFFORD THE BESTI

CIRCLE 22 ON RUDER SERVU CAJIO

Ji'FT1000D

$369900

ALL MODE HF
BASE STATION

crACt.E 132 0N Ilf:ADEII SDlYlCf: CAItO

Since 1933

1000 S. BASCOM AVENUE
SAN JOSE, CA 95128

Call us at (408) 998-5900

UEMENT
- ELECTRONICS

YAESU U .S.A.
• FT33Rm p 220MHZ HT $328.00
• FT41 1E 2MHT $299.00
• FrS11 440 MHZ HT $339.00
• FT470 2M/440 HT $404.00
• FT911 122 MHZ HT $429 .00
• FT5200 2M144 MOBILE $629.00
• ffiS7GXII ALL MODEHF PORTABLE $929.00

IF YOU'RE IN THE BAY AREA, STOP BY!

TALK WITH THE KNOWLEDGEABLE PEOPLE AT

FEA TURING AN EXTENSIVE LINE OF YAESU PRODUCTS

Classic Quality from Vectronics
HF Linear Amplifier & HFT·1500C TImer

Vectronics
Corporation Inc.

~ Vector 500C
~inear Amplifier

Collins S-Line colours

HFT-1500C
ntenna Tuner

Collins s-ue« colours

- Toll Free: 1-800-267-5354-

To oblain a free calalog,
place an order or for
technical information,
please call:
Fax: (416) 289-4638
Phone: (416) 289-4637

• > 1,000 Walts PEP Inpul
• Table lop 24tb, 12" x 6" x 12"
• Low cost lubes, 4 x 811 A
• Palented cross-needle luning
• 160 to 10 m including WARC
• 120, 220, 230, 240 VAC Input

-18 Month

• Legal Limit luner
• New roller inductor
• Gear driven counter
• Digital Bar graph
• Compatible with

HF600 & Veclor 500

Warranty-
CIACLf 70 0N READER SERVICE CARD
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HAMS WITH CiASib~ k~'d

Photo A. Eighth graders Man KB20JI and Bianca are eJ/amples 01children who love
to go/ Involved with local, na~onal and international issues 'hrough /Jam oao .

Carole Perry WB2MGP
Media Mentors. Inc.
P.O. Bol( 131646
Slaten IslandNY ICt313-0006

Do You Have the Write Stuff?
Evety lime a new issue or controver

sy comes up that alleets our lives in
some way, we as American citizens
have the right and ee obIigaliOn to let
our elected otuctats know what our
points or view are on the matter. When
ever an Vnportanl new rule is being pro
posed thai affects the amateur radiO
community. most of us have strong feel
ings pro Of con on the issue tetcre us.
Usually. some member 01an active ra
dio club will organize an enet to make
it real easy for lhe membership to ex
press their opiniOnS by signing a pelt
lion or by gelbng a massive letter-writ
ing campaign going.

As an amateur radio teacher in an
intermediate school. I like to seize upon
lhese oppMunibes to teach a eivic:s les
son and a language arts lesson as well.
After we discuss the issue and the chilo
dren do the required research to pre
senl their arguments to the rest of the
class. we talk about what our best 0p

tions are to get our opinions across 10
!he people with the power 10 enact leg
islation and to make changes.

In 1990, the unnec States pcstat
service handled abol1l 60 billiOn lirSI 
cess letters and packages. That means
that the average American household
sent acoot 620 letters that year. Were
any of them sent to a senator. represen
teuve. FCC Commissioner, or o ther
government ollicial? In mosl neuse
holds. the response to tha t question
WlXlld be ·no."

II's important for children 10 know that
writing to Congress or ceer brandles 01
the government is still one 01 the most
enecwe things that a Citizen. as an indi-

vidual. can do. Accordirlg to the Office of
Legislative Information and Bill Status,
thousands of bills gel introduced durng
each session of Congl'ess. By speakOg
out on any 01 eese bills, you automati
cally Increase your "political clout" Many
members 01Congress consider opinions
expressed in a letter 10 represent at
least 100 VOles.

Guidelines 'Of Writing to Congress

The Children always enjoy wrll ing
their opiniOnS in a leiter when the point
about its importance is made clear to
!hem. I use the folloMlg guide~nes with
my classes to ensure the mosl effective
response.

When writing to Congress, perscoat
letters ale preferable 10 preprinted
cards. A veteran lobbyist sa ys that.
"Handwnlten leiters shoW that a person
has taken the time to think about an is
sue and has a viewpoin t on il. The
more people wrife out of the ir own con
viCtiOnS, the more likely they are to get
a response."

Wrile about one topic at a t ime .
Make your point and don't coorose the
issue with other enreneocs informatioo.

Letters that are short and to the
point are more likely 10 gel lead, Legis·
iarcrs otten use Ieners simply to get a
count of the number 0' oecce who sup
port or oppose different bi lls,

In your first seuerce. state thai you
oppose or support a specifiC biI or is·
sue, so if wil ee easy to fel which Side
you're on.

Postcards are easier to send and
easier 10 read.

l! you're referring to a bit, make sure
you have the right number and title .
This is very important due to the large
number of bills that get introduced ev
ery year. You can get this information
by calling your local CongressiOnal 01
nee. Put some kids 10 wor1l; on this as-

peet 0' me preparat ion and research.
It s good experience 'or ttlem tc start 10
learn their way around their own gov·
ernment.

State your case . Show that you un
derstand the issue and eJ/plain how it
affects you, your lamily. and your com
munity.

If ir s eoorconate. send a "thank you'
euer once the issue tes been decided.
According to one a_pert, lor every 100
to 250 eners that legislafors receive in
a week, only about two are i hank you"
fetters. If you send a thank you letter,
you may stand out enough mer lhey'li
remember you the rest time you WI' ,le.

One of our goa's as educators, no
matter what subject area we teach.
should be to make su re thai our stu
dents know the Importance of being
well Informed. and then know whal ac
ce ptable channels to go through are

available 10 let their voces be heard.
Teachers using amateur radio in ttleir
classes have many unique opportuni
ties to leach abouf the responsibilities
that go along with being a good citizen
01 lheir community. thei r state. thei r
co untry. and of the p lanet. The nice
thing about it i s that there's always
something going on somewhere eifher
locally, nationaly, or international ly thai
can lead into a great classroom lesson.

Be sides liking the idea of making
the ir own state me nts. my classes ea .
gerly awai t the reply comments. Every·
one in the class gets e_Cited when offi·
cial-Iooking correspondence comes to
the school. addressed to them.

II you've had some interesling expe
riences getting your classes involved
with the system of how government
works, please write to me so we ca n
share the ideas. iii

CIRCLE 32 ON READER SERVlCE CARD

"Mo r se Deciphered.
A Meaning Behind the

Code"

AVIACOI'tI't PUBLICATIONS (73)
1".0. Box 690188
8ronx~ NY 10469

Le;;rm In d ay s what takn cmere years
to m aster•• AU si m ple. lotally :timp le.
Includes numbefit. Q :tlg ns, proslgn:t
plus o t he r e xceuent In ro. The derived
mean ing behind the c o de lies in the
:ttandard phonetic alphabet• • Originally
written and developed rer pilots. reew
book, 36 pages. 8 x II . now reveals
this r e m a r k a b le b reakthrough ••
Un bel ievab ly :timple • • Gain much more
than ·n.\ltural lalent· . Your own
prog~s will shoc;k even you• .send $ I 0
ChK k or money order (plene ...dd $2 SA11)
to:

SUPER QRP TRANSMITTER!
It's 50 easy - It's ready to go!. ~z

ZO0'0"
~

~ Z
< 0
<u

<
~

Cqmp/<l.." bullt and ...,..,. a~l"_, "'v" q..Nt,.
• Complete low power CW transm'l1e .
• Up to 2-2 '''' wa llS AF ou tput
• Exce llent keyi ng charac leflS!lCS
• 10. 16 VDC operahon
• COmpac l. rugged and easy 10 o perale
• Suparlot ORP world.wkfa, mill,.,., g __da

J uSl connect . b. llery. • nlenn., key.nd plug ,n yo u.
la va" le c ,ysta l- TM t's '1'_ BEST GLOBAL VALUE

SW1-15 M $23.95 SW t-40M S24.95
SW1·17 M $23 .95 SW l -8011$ 126.95
SW1-20M S23.95 SWI - I60M $3.U 5
SW1-JOM $23.95 Melal Case S' .9S
_la l. 21160,211 50.21060. t 8074. 14060. l Oll S, 10106.
1125. 1 110 , 7040,7030 , 3100. 35$0, 3~3 5 n .9S u
fo ord, r: SpaC"" m.,s, I>Bnd r1s. " Bd . nd mcl"d. CNSU Of
mona.. OId.If 101 cOt""', . _ 1 Al,o mciu<1B 12 50 (U S ..
eM> , ""n ~ U . " 01....' lor ' ," 1 Cis.. •",""'''tI PA
..._1,~d ' flo . . ... Is . ro (>nCa ot""" '01 ~OIaogN (JI"""........_"""""_oQ....""U.5.... , " . _=_""'"

RYAN COMMUNICATIONS
80~ 111E Camelol Ad.. Po rt" rsy,lI e. PA 16051. US A

Phon,,· (412) 368-3859

All these features by repJacinp
your radio 's existing ''CPU" chip!

IPriorlty C"""",l .BqOU. ... OI'Ho" a1I1.arotwa,,,,r

$59.95 (Opllon&l Chip Socket S7.&o1
IndOO",. 01'.... 10.'••nd In .I.UaHon Manu.l.

QlIlCU 2. 5 ON READ£R SERVICE CARD

• 30 Memory C~nnet.
• Automatic Repeater Offset
• Proerammable Transmit Timeout
• Programmable Seek/ SCan (5 Khz.e t c ]
• Proerammable Mlke / Cbannel BuUons
• Proerammable TraDs mit Freq, UmUa
• EzteDded f'Tequency Range 11... .. _

• Priority Ch an nel
• Split Frequency ~ [ :;l
• Man More Features IIiiIiIIj

CHlPSWJ'1'CH,
4 7 7 3 Sonoma Hwy. Suite 132
Santa Rosa, CA 95409-4269

Write o. call (70 7 ) 1539 ·m11 2 for fr"e Infonn.Uon
u~ntlt ric...vallabl., Ilo-a, .,r In u l....... kom'"

GIVE YOUR

HR-2510 HR-260
IIi.: samt' [ eatures as Iii.:

"B I G RIG S"
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..IRe
Fully Automatic MOSFET

HF LINEAR AMPLIFIER
• 1 KW No·TuNE POWER AMPLIFIER
· 48 MOSFETs SINGLE ENDED P USH· P ULL (SE 1'P) DESIGN
• B UI LT· IN AUTmlATIC ANTENNA T UNER
• I1IGH· E F F ICIENCY SWITCHING POWER SUPPLY

I,

I,

The JRL·2000F is the world's first
MOSFET HI' linear ampl ifier,
designed using the same high tech-

____nology found in JRC's professional
high-power radi o transmitt ers .
Featuring a heavy-duty power amp
that incorporates 4BRF 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 automatic anten ilNlJ.i ~.~;~~~:::::::~
with memory capacity of 1820 cha ~
nels for instant QSY. Plus a high
efficiency switching power supply
(BOV ' 264V) with power fact or cor-
rection to supress AC line currents.
an automatic antenna selector for
up to four antennas and a wireless
remote control unit.

[.JRCI 3e;pgn Radio CO.,.ltd.
no Park Ave. 2nd Floor ~I'W York. XV 10022

Phone ; (212)355·1180 Fax : (212)319·5227
Telex : 961111 JAPA~ RADIO NYK
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CARR'S CORNEir' F"-' ~'d

I I

L 2 l )

Notice thai the two IF pins (3 and 4)
are tied tog ethe r. This connection is
nec essary, or else the device won't
wof1l. property. Also connected togeth
er are the ground pins (2, 5, 6 and 7).
AIf of these pins must be grounded lot
proper operation, even though pin no ,
2 is only the case ground (it serves to
shield the innards 01 the device).

Any number of output circuits can
be accommodated , so long as they

I
~-f~·:'_...JYY"\re...,...JYY"\re...,JY1(,/L-t~~PU'

c, C,
.01 ).IF a .01 ).IF

): , Mini-Circuit8 ,( IF
1>' 0 ~A-1 ·1 • a OUlput
tnput Mill e,

../ '
5 • 7

C..

'" t
Grou" d C,

,01 ).IF

LO Inpul

• . . . .

Figure 2. PinouIs for the Mini-eircuits SRA-series.

Figure 4. Low-pass filter output Circuit.

F/fJure 1. Circuit for a doobIe-ba1anced mixer.

L.>._F;_

lO----,

FlfJUre 3. Genenc eU'cult for the SRA I and SRA , I. The SRA 2 uses slighUy rJif
rerent pinouts.

@)@)@)@)
1 3 5 7
2 4 6 8

@)@)@)@)

or with signals lhat have a consider
able DC component. The DC can ecm
cot the windings of the Input and out
put transformers. 01 course. it there is
no possibility 01 that happening in your
particular application, then 0001 wony
too much aboul the capacitors. In gen
eral. 0.01 j.lF disk ceramlc capacitors
will work in the HF region, while 0.001
f.lF (or even 100 pF) will work in the
VHF region.

the even numbered pins (2.4.6,8) are
on the opposite side.

For the SRA-l and SRA·1·1. which
are probably the most popular with
ham operators, the tollowing pinouts
are tound:
Local oscillator. 8
RFnpur: 1
IF output: 3.4

(must be lied together)
esse ground: 2
Diller ground: 5 ,6,7

The SRA-2 is similar, e xcept that
the RF irllut is placed on pins 3 and 4
(tied together). while the IF output is
Iaken from pin no. 1. There are other
models than SRA· l , SRA· 1·1 and
SAA·2, anct these may have dillerent
pinouts than shown here. Consult the
Mini-Gircuits data lor particulars.

The erecmcat performance 01 the
SRA series DBMs is imp ressive for
such tow-cost parts. Isolation 01 the
lO·AF circuits is on the order 0125 dB
at the h igh end o f the frequency
range, and 50 dB at the low end. Sinv
jar nuntlers are tound for LQ-tF isola
tion as well. They use a +7 dBm LO
signal , and can handle up to +1 dBm
AF signals; these translate to 5 mW
(15.8 mY) and 1.26 mW (7.9 mY) dis
scetee in a 5O-ohm resistive load, re
spectively. The standard RF system
Impedance {50 ohms) is used for the
SRA-series inputs and outputs.

Conversion toss in the passive mill
ers ranges from 6.5 to 8.5 dB. and this
is easily made up with a simple ampli
fier il it can't be tolerated. In fact, the
Mlnl-Gircuits MAR·• • series of MMIC
amplilier devices can easily be used
for thiS purpose. One of Mini-eircui ts
other products IS a series 01 active
double-balanced mi.ers, In a similar
case as the SRA series. These ce
vices place an amplifier end o BM in
side the same housing. The UNCL-X1
is similar to the SRA- l. escecr that it
provides an output buffer lor the IF
port The conversion gain (not loss) is
0.5 to 1 dB over the 1 to 500 MHz Ire
quency rang e. The UNCL-A1 places
the amplifier ahead 01 the RF port 01
the mi.er. so it can accOh . ,lOdate RF
Signals up to -10 dem. but also those
that are considerably-l0 dB-weaker
than wlil ope rate with the SRA·1. Con
version ga in for the UNCl·Al is 2 10 5
(18 . The UNCL-l l ptaces the arrplilier
ahead 01 the DBM LO port, so it can
accommodate weak LO sources. C0n
version loss (not gain) is on the same
order as for the SRA-1. The power re
qu irements lor these devices are simi
lar. 12 v ee at 35 mA or so.

FlQure 3 shows a typical ""genenc"
c irc uit for the SR A· l and SAA· 1- 1
mixers. The RF. LO and IF ports are
protected by DC.fllocklng capacitors.
These capacitors are necessary be
cause the DBM must often operate in
Cin;:u its that have a non-zero DC level,

Joseph J. Carr K41PV
eo.8o1t 1099
Falls Church VA 22041

Using The Passive Double
Balanced Mixer (DBM)

The double-balanced mixer (OBM)
is a terribly useful RF electronic com
ponent. II can be used in receivers.
transmitters, lest equipment and many
other applications. 11 provides good
mixing action with tittle of the hassle
and headaches that accompany active
mixers (transistors . ICs. erc.r. The
OBM is truly a versatile little beastie.

Figu re 1 shows the generic circuit
for th e DB M. The mixing action Is
caused by a diode ring (01 through
04), which ;s nol, by the way, the
same lting as a tul-wave bridge recti
ser (look at ire diode directions). COu
pling inlo and out 01 lhe circuil is pro-
vided by the RF input (RF). local ceca
tater (LO) and intermediate lrequency
(IF) ports : tnese are coup led via
broadband RF transformers.

The Mln ioClrculls SRA Series

While it is relatively easy \0 make
work ing DBMs using signal diodes
and toroid transforme rs, iI's j ust as
easy to buy high quality parts lrom a
source such as Mini-eircuils (P.O. 80.
350 166, Brooklyn NY 11235·0003;
7 18,934-4500). Their SRA and SBL
series DBMs are used extensively in
ham ecnstmcuon projects shown in
various publ icatiOns over the yea rs.
The SRA-1 works trom 500 kHz to 500
MHz (both LO and RF), and produces
an IF output ot DC to 500 MHz. ee
pending on the LO and RF freouen
ces: the related SRA-1-1 \IIOI1(s down
to 100 kHz. Another model, SRA·2.
works over the range 1 to 1,000 MHz
(RFILO), and produces IF ou tputs in
the range 500 kHz to 500 MHz. The
SBl series is similar 10 the SRA. but
they are somewhat smaller. Prces in
small quantities are In the $15 range
(consult the Mini-Circuits ca talog tor
current priCing of any particular mod.,

The SRA -. devices co me in a
small , shiel4ed metal housing that is
0.4 inches tall, 0.4 Inches woe. and
0.8 Inches long. It has eight pins on
the bottom side, spaced 0.100 inches
apart (see Figure 2). The pin spacing
is the same as lor most dual- inf ine
package (DIP) integrated circuits, so
the SRA series DBMs can be used on
the standard perforated board lha t
many hams like to use for construe
te n. The number 1 pin indicated by
the insulation around the pin is blue in
color. All other pins are either connect
ed to the case or embedded in gray or
wM e inSulation material. The pin num
bers are arranged in zigzag order so
thaI a ll cr tne odd numbered p ins
(1.3,5.71 are on the same side. and
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CAT· /OOO Controller Board $679.00 lfired and Tested

CIRCLE 1 44 ON RUOER SERVICE CARO

•Feature'S Include:

Computer Automation Technology, Inc.
-MJI N. W. Jh l Aw"..... Suitt 141. Fon l.owknlalr . f70ridD JJ.J09

(305) 978-617t

IN CAT-I(}(x) i:> p«W """ h f~<Jni"" ",,,,,,,,11y rrH .-.rJ jt>J' Cl"'tmllu ' cn"m~ ,ir<...'ultJ.,
tf Joi/a" ""'Fl'. If yow Qff i~ 1M ""' ..." I'"~ Q "..,. ",,,,,,,,II,, and ""'NI "w' mui<, ,I't''Y
doll", (Yoml. 1M CA T-I(X() i, y"" , ,,"I)' ,-h" ie,.

ICAT-toOO Repeater Controller I

10-".,. '" C.I"" "" r' t/ft ,...~ I>mrh." rlrJC'l1Jr", dIr CA T-llDJ c.wml~,. , ..crMl,",
...-~. ......,..~" _ lUI. «Wwl fiut<1""" . <UtJ P""_'"' ...""""'......

./ Voice S)"nthesi7e[

./ (47j) Word Vocllhlliary

./ (4(l1 Voice M~sai:n

./ Digital Voice Clock

./ Grandfathe r Cloc k

./ (64) Control Functions

./ (60) Plls ilion Scheduler
,/ (2) Voice Identifiers
,/ (2) CW Identifie rs
,/ Full f eature Aulopat<;h ./ Reverse Autop.ltd "
,/ (300) User Speed Dia ls ,/ (10) EI1K'Tj! ency Speed Dial s
./ 300 haLid Modem ,/ LiTZ Emergency Aren
./ DTMF Key Pad Test ./ (8) Remote Conlrol Switches
,/ Two-Tone Paging ./ Link (Badoonel or Remote Base
,/ DVR Controller Ready · ./ DTMF Repealer Access
,/ (40) Macro Commands ./ RS-232 aoo TIL Computer Interface
,/ (8) Memory Saves ./ TS-440 HF Remote Ba-_I: Com TOl
,/ (8) H".rdware I npuL~ ,/ Prog rammable Prefi x C".!c§ and Tllner§
,/ (10) Courres) TOI"IC§ ,/ Link Tuning ( 4(1) Preset Freqaencies ~

• o.q..........- 1000 ...... 1• ••,1 _ .... .... $~t.oc
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are a reasonable match to the 5O-ohm
impedance of the SRA-1 and SRA-1-1
devices. A double-balanced mixe r
has some interesting properties. For
example. it is more free 01 harmoniCS
than other mixers. and it suppresses
the La and RF signals in the output.
Thus, the spectrum of the output sig
nal consists of the sum and ditterence
(RF +1- LO) IF signals , A frequency
selective circuit will determine wtlich
one gels Ihrough to the re st of the
circuits. One popular output circuit is
a low-pass l ill er (Figure 4 ) that will
pass only the ditterence signal. Aller 
natively, a high-pass tnter will pass
only the sum Signa1. This circuit alloWs
cons id erable la t itude . so long as
the deSired output frequency is with
in the passband 01 the filler. For
soecuc IF l requencies (e.g. 455 kHz,
10.7 MHz . 8 ,83 MH z) used In re
ceivers, a tuned bandpass uner circuit
is needed.

A Useful DBM fOf the Woril:bench

Uke many amateurs who have an
electronic workbench in the basement
laboratory, I have a goulash conecuco
of signal 50UICes bought new, bought
used at narereste. home-brewed, or
obtained from goodness knows where
in my 33 years as a ham. tn order to
obtain certain speci f ic Irequ encies,
however, I sometimes have to resort
to using a OBM. Photo A shows my
"lest OBM." It ccesets 01 a Mini-eir
cu its SRA-1 - 1 mounted i n an
ITTIP0mona Model 2417 boll. The ar-

Photo A. DBM packaged tOT use on
/BSIbencII.

cuit is the same 8S Figure 3 , except
that lor stability I placed 1 dB Mini-Cir
cuits' filled erteoueiors in series with
the RF, La and IF portS. These aneou
ators keep t he impedance slab re.
eve n when the so urc e o r load
Impedance is either not 50 ohms. or
varies. The varrancn does not affect
the SRA-1 -1 , but has affected some
Circuits that r ve been working on. The
added loss is reasonable lor the stabil
ity gained.

By the way, my new book, Receiver
An/enna Handbook (HighTellt Pub
lica tions. roc.. 7128 Miramar Road ,
. 15. san Diego CA 92121) is about
re ady l or p ubli cation . A lt hough il
deals with receiver enteeees. !here is
much material lor ham operators as
well. My ether antenna book. PractiCal
Antenna Handbook, is more in tune
with hams. and is a vailable from
TABlMcGraw-Hill (Blue Ridge Summit
PA 17294) lo r $21 .95 (use calalog
nuntlet 3270).

HAM HELP

We fie hdppy 10 pIO'Iide Ham Help Jstilgs IrN
on • $paCt: . va~.bIe 1Nlsis. To make 0tJ( job
essier and tolltlsure IhIII yovr iishng is COiT8d,
pielse type or print your requesl cle8r1y. eoo
bIe spaced. on • IlJ/ B fir It II"v-t d pa
per. Yoo mayMo~ • .IisIWlg .as f;naj 10
Sysq:llo r. 73 B8S 73 .w.tG " I I igil' A1e'.
14. (2400 Nuc:l, B dat. tJifs, no parity, 1 &lOp

bit. {603} 924-9343). IJM lJPP6f" IfId lower
clSe lellers where appropriate. Also, print
numbers carefu«r-a f, for elCsmpltJ, CIn be
rrJ$fead as rhe ~lters 1 or ~ or~ /he num
~ 1. SpeQbf; m",,(io.. /hat J"CW messagl:t
is lor". Ham,.., CoUrn PIuse mo""llbei
10 .c/llllllt'. ~ resport5ft 1o)'llU'"~
'T/'llri )'llU 1or)"Oll~tion.

We wish to an nounce lhal Roxanne De/
mage VE3VON. and CIll'" Delmage VE3KKU.
are the wrrent QSL Managen; for 9I.36M.

I~ purchased a Hdl:nhar SX-111
Ifld HT-37 (mlw;tlillg '. "1lr and transrMlel).
l em looU1g tor . 111iIfIlIII anQIor sdlernalic lor
lhi! 1960s equipment. I will pay IOi' eeces. Bri
811 AlIlIel. 1125 1/2 Wilsoll Ave" Ames IA
50010. (515) 232-111 /1.

Does anyone know wIlefe I c:an get no on
!he duties and respontlbili!ies 01 Merchanl
lotarnes~1 n take boo:*s, tapes, or any
lIIher elb;abonal materilllis. Please .,.rite and
leI me knO'N whit you hava and how mIlCh $$
you wanl for rt , Ed Melanson, RFD 12, Box
510, Thomdii<e. ME Q;lQ96.

~ I iAl lUdlUed • Rao:kl Shack U()d.
eI 1112 laptop. and I'm IooIting lor lKlftwart ,
ha~re and pubIica1 ioll souroes. I COJkI n -

Number 14 on your FgedbaCk card

Your Bulletin Board

pecidy lilt! ham to/Iware. a~. Il'O

clam ca!:l1e, printer cable. Please write or can.
Btsnt Putnam NBUBD, 12110 MaJ'1ie/d Rd. 16,
Clevel. OH; (216) 121-2019. Or a-mail to
Uwp20po.CltfU.e.1I 011 coIlega internet.

Call anyone h.l p me JoeIte Brian Ke,
N5I.N.l T1Ws stalIOII is ...... tle rr*"'Y __
.,.har. in V.nezuela, not at tne call book
address. N5LJIl. was ff"/ first CW contact llul
I cannot find Ihe propa r addresB to send
QSL If you have lIfly information. please c0n
tact G.ne Kohting N80WM, 1647 Mtlll'il le
Sh.Mon Rd.• H,mj!ton OH . 50 13 ·9611.

-""
lotanUl$"Schefl\f.bc? B&K ...5, EICO 330.

ace 379, SEMCORE RC115, T5.aB8. Ma rri'l
Moss W4UXJ. Sac 28601. AVlIlla GA 303511.

NfI""'Y icensed Ham. pel ll.1ei 111)' ctsaI:lled.
no tl"lierts, seekng \)JOd'woI dcr'Iations 01 Ham
equipment and rN led ~ems . If it WOfIls. 1'1
take II. No item ee big or 100 smaI. Can repaIl"
~ minor. WiI reimllurse shipprog and postage, I
em lot the ITlOSl part, a listell8f, Age and exter
nal awearance 01 equipment is no! a laefor f rt
is~ Cornel HqwarrJ NBTOJ. 231 Fen
Mdl Q"~ ,..,. CA"sIe OH 453U.

I am looking lor ee diagrams and userl
s.errice manuals lot my ....rpfU$ conmunica
tiona '6Ce;vers: RACAl HF 1·30 MHz.~
1220 DAG.41 880r0 Seriel " 551 ; RACAl VLF
Converter NC.RA-6331A. 58rial l<,60; CEI
VlF-364 HOO kHz Receiver. Serial '1, I wiI
compensate lor x.roxln'lliling. Yuri DZ)'l,IN
VE2Xl T (ex U85LT), 3150 R~monl ' 15.
~. PQ HlY·IItfSc..adlt.

ID·S Automatic Morse Station Identifier

1·800-8BAYPAC
~ H lOO·82NI722
..... (500) 474·1;700 ~

* Perfect For Portable

* Assembled & Tested

* VHF, UHF, HF ( "~I )

* Simple Installation

* No External Power

*Smar t DOJtTM Time r

400 Daily Lao.
P.O. Box 5210

Granu Pass, OR
97527

Model BP- j

Packet Modem
Mad~ in U.S.A.

Whelhor you're an eXpefienced packeteer or a newcomer wallling 10
explore packer for the first l i me, this iJl what you've been wailing for!
Thanks 10 a breakthrough in digital signal processing, we have

developed a tiny, full -fealUred, packet modem al an UnlYecedenled
low price. The BayPac M odel UP-! lransfornu yOlW PC-compatihle
computer inlo a powerful Packel TNC,

capable of supporti ng sophisticaled ( e.aturCJI:
like digipealing, fil e transfers, and remole

terminal acceu . NOW is the time for YOU
to joi n the PACKET REVOLUTlO :"ll!

• Packet Radio •
Portable & Affordable!

Programmable Features
• fignl pr(JI}fammalJll! , stl6c1~1J/e mtss.tges

• CW..-rJ trom , If> 99 wPl.!
• ID _ """" Irf;Jm r· 99 _
• ID _ tJtr ,...~ ""99~
• CW _ Irtquetq ""'" roo III lO 3lW It,
• F1f)rIr portn """" 1f>!rr'4IIrtm 0 If> 99 SKonds
• CWor MCW~arlM

$ 8 9.9 5 each
progrltmming k.e~rd included

• M ' " i1tJ rll l" J il~ , tB~ ·.'12 ·.035 ·

• blillly RF ...........e
• .. COI'l"lClOlS "laDe '""" ""elll""''''"'! P>.lG """ 'illCkl'l ..," taIOf cooe<IlWPS r.tiCtoeIl
• cwOS".......acesso tor ....~ ""a.o.-~O'I 6111120VOC~"6rN

• to. :losto<t4lfl \700~~I..s~~ WIlloIl 1) 111I ~ \IOII!i ge.,k III pWo

• Crys!~ con:rtIIItd loy "'lIn iCO.L'iCY
• T'an~~~r ~T wtput 110 ,ey IranSlT\ftI.. while 10 ~ tle,"'l se' I), .$ an O(M! n colleclor

transostor thai w,ll hanole 80 ~ OC ~ 300ma
• foelO P't'9'amm,atlle ..."Ih SUPPl.I[ O ~oyDoa'd

• COnI<l'I\lIIXIlI _ to onOaIr .....,tAe<l ""......,." pluJ _ III lII(IoCn P't'9'.........ng error
• .. 1I'0QI1I1""'l9 IS slOreCl ., a 1lIWI"WIdIlIt EEPFlOU .... en "'" ee _ if a"l\' ~..

• "'essage """"" Mr 200~~
• "We' 10 .,tn act"'" ~n or ""
• In r 'OII 10 '" In act, \'! nrg" or low 1'1'1 /lOIn 011 10 unt,1t~an~ os ciea< 01 1'01110;
• Generales r~jll\ilt"r COU~ ~5V lone ilt 6nd al "~r tr. nsm"stO' 'I eoao",c
• llouOie s'C*! lape and maunl''''l llatdwa", '''Illl''o<l tor I!UO mau!1l"'O

• OIler"a:ng llr'lPe'aturlll3flge. -30 oJer,;-- C1lI +65 deQ·en C
• f ... """ ,.. w¥ranty -"eft ~"r""" Ia "'"~ tor I'lIlW
•~ O"e Gay oelNer'V

Comparlble wirh CommefCial. Public Safely. and Amareur Radio
applicat ions. Uses include Repealer Idenlifiers, e ase s tenco ldentlfoers.
Beacons. CW Memory Keyers. etc. Gree t 101 F.C c. 10 Compliance

CIRCLE 10 ON READER SERVICE CARD
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I V,.... I

Using 0..... dual-channel PackcTwin module and your CJUstm& mM--pc <II" com
patible, you can communicate with other p. cket radio stations throughout thc
world Send m.il. download fi les, brow"C d.ta basc$, or l~t lalk to your fri~ds

When you order 0" PackcTwLn Wireless CommWlications System. you' ll get I
plug-' n' .play 9600 baud system, complete WIth modem and palm-size two Witt
L1U'transccivcr. You s,""ply the: PC and an1.cnl\a- .... SJlpplyllN ....t l Ifopen,
bOn It 1200 or 2400 bald is desired, plug-m modems.:an be ordered for due«
conncdioon l<> yo.. ulSl1llg transcClver <II" we WIth our L'HF tr....ccrver

Cons ider these unportant features ,..
• Dual-channel opetanon 1.0 19 2kbps-with • single channel cap. blc

of sp«ds to IMbps USing RS-422 connccllon .nd the PC's DMA
channels

• F, ee SOfiwllCthat provides access 1.0 ClUSting AX2.5 and ncwer
TCPIlP networks mclldes (cawrcs such IS BBS opcnt...... Mailbcu<,
SYSOP dlat. and file transfer

• Frcc product sot\w..-e and flmlware updates
For infonn.Uon contact yow dlStnbWlt". <11" _••

J10r _ _ ... P-Ul RDJJo

1523 Palace SlJeet. Aoo:JnII , II. 60506 Ph (708) 801-88OOr'FAX (708) &u0183
ErNil: onloQg..ak con'l. .. . . , s ••_of..... . _._.....__..__of_,...

_t s....- (~

Thinking . boul lhe mo..., II) packcl:? At G...a l ' ve lot rm- hcket_ Today....-

,-
..

'"" ' 1

"" "

AMEX,VISA,
MasterCard
Welcome

PCB and SCHEMATIC CAD.

EASY-PC $195 EASY-PC
• Runs on

PCIXT/AT/2861386 with
Here, eGA, EGA, VGA.

'1_' c,' • Design Single sided,
~' Q I INft "",c Double sided and.- -c: MUltilayer boards.

'" ''''~'-c::f'"l=-~? =•-=-r- - l C< ' , • Provides Surface Mount
1_ cr lIL1 n support."". 1 ,-

o ~ • Standard output includes
3O< l 001 Matrix I Laser / Inkjet

Printers, Pen Pioners,
Photo-plott1M' and N.C.
Drill.

• Award Winning EASY·PC
is now In use in over
13,000 Installations in 70
Countries World-wide.

• Much easier than
Ughtbox and tape• .

• SUPERBLY EASY TO
LEARN AND USE.

• Not Copy Protected.
Options:- 1000 piece Iymbollibrary $75.00,

Surlace Mount libr.ry $112, Gerber Import fac ility $195.00

For lull inlo', write, f.x , ca ll or use Inquiry" 1 ~ns><

CIRClE 1 ON READER SERVICE CARD CIRCLE ~1 ON READER SERVICE CARD

March 12, 13, 14, 1993
CENTRAL FLORIDA FAIRGROUNDS

y ~ ,. . ~,"' 'v ., " , ~ , . . y 'v ,,'

,All Ma'oriUandfllciUrlii ' EXhibitors"
," y J'~tY~&' : #k'W* ' rm&g'f'f$ ''' , . ,

11, . ' ~e:~lttfie N\lY.',Rl "~ .

Advance Tickets 56.00 · Swap Tables $25.00
RV Space With Hookup $ 16.00 .

Send #] 0 Stamped, Self I
Addressed, Envelope With

Your Order To:

Orlando HamCation
P. O. Box 547811
Orlando. FL 32854

CIRCLE 96 ON READER SERVICE CARD
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III

Security AppliC41l ioo5

The security applicatiOns of this
sys tem a re int rigu in g . Yo u can
mount the CCO·2ao and the LED ar
ray in your repeater site. your ham
shack or your clubhouse and Ob
serve any intruders via an ATV link
without their be ing aware of the
camera (after all, everything will ap
pear totally dart< to their eyes) , II the
inttuders use a IIashlight. the whole
room will light up like it was broad
daylight.

You can have the infrared ATV
link (and VCA) come up whenever a
security motion sensor (or mag rlEltic
window/door sensor) Is actiVated, In
stead 01 your normal ATV repeater
10, you'U have a bird's-eye view 01
the intruders.

Noll: IISI 470 ohm
res islOf1 il lising
+12 Yo lts

hallway with the same results . The
only visible Indication that the LEOs
are operatlng is a very dim red glow
if you stare directly into the tops of
the LEOS In a totally da rk room,

To l ight up a larger room. you
may want to add more LEOs to the
system , but I found that even just
one LEO worked fairly welt.

To make a portable Nightscope,
just add a small portable TV monitor
(such as the RadiO Shack Pocketvl
sion 26, AS_ 16-163) and a battery
pack; you can flOW literally see in the

"''''.
Alth ough It is a visible li ght

source , you can really fight up a
room with one 01 Ihe newer Jumbo
red LEOs. A good one is the jumbo
SOOO (Radio Shack_ 276-(86).

+ 9 (or 12) volls

A Nighiscope uses a high- intensity
Infrared (IA) source to illuminate
the scene and an lA-sensitive eetec
torl1lght empunceucn scheme that
views the area . It's atl a very compli
cated and expensive atrait eccessoo
ally obtainable through military sur
plus out lets.

The prospect of builcling my own
Nightscope ptompted me to run
down to my IocaJ Radio Shack and
browse Ihrough their LED section. I
found an appropriate candidate In
their hlgh-output infrared LEO (mod
el _276-143b). I grabbed a hanctlul
0 1 these an d headed back home
to the workbench. I mounted two
0 1 these on a b readbo ard , along
w ith a current- Iimlti ng res istor tor
each LEO (see Figure 1). Just at
tach the LEO boatd 10 the po we r
supply you use lor your TV camera.
For a 9-vo11 supply use 27Q-ohm re
sistors ; lor 12 vous or more use 470
ohms. Each LED draws about 25
mWiamps .

I put the LED board into a small
plastic project box and attached it to
the top of the CCD-2OI) with velcro. I
s wi tched 0 11 the room light and
tumee on the TV camera/infra red
LEO system. I was amazed! n was
as if the two LEOs were headlights
illuminating whatever I pointed the
camera at. Even thOugh I was sitfing
in total caoness. I could clearly read
labels and see objects up to slx feet
away on my TV mon itor. To make
SlJre that my TV set wasn't providing
any illumination, t checked out the
TV came ra/ LEO system in a da rk

I first tested out the camera In a
room with somewhat dim lighting:
just 000 table lamp. I was amazed to
lind that everything in the room ap
pea red brighter on the TV screen
than it appeared with my eyes. I
pointed the camera through a door
way into a dark room; the camera
picked up objects that t could barely
even see. The resolution was excel
lent (425 lines) and the microphone
worked well. The wide range 01 the
electroniC shuttet allowed me to look
at the darkest portion 01 the room
and cc mpeneate quickly when I
pointed II direct ly at the lamp. You
can even point this camera directly
at the sun without ill etrect (some
thing you couldn't do in the old days
wilh vidiCOn tubes).

Ham Television

Buil d Your Own Nightscope

I noticed that the CCO-200 was
very sensitive to the lnltared ecec
trum. It could detect the hoi tip 01
a soldering iron. see blood vessels
underneath my skin and see the
pulsing Infrared output Of my VCA 's
remo te cont ro l ( inv is ible t o the
naked eye). I tumed out the light.
and found that the output of the re
mote control could illuminate a cern
pretery dark room when viewed
l h rough th e TV
camera.

rve a lways
dreamed of awn
ing my o w n
Nlght scope . It
would be a real
thrill to actually
see in the dark.

Number 15 on your Feedback eere

The GBe CCO-200

I recently obtained a new offering
trom CCTV Corporation , 315 Hud 
son SI., New YOf1t . NY 10013; (800)
2 2 1·2240. (212) 989-4433. Their
new mooer CCO-200 em TV earn
era has some eye-ope ning soecm
cations. This camera is somewhat
smaller than a pack 01 cigarettes.
has an automatiC electroniC shutter
and includes a built- in microphone.
Tha most amazing parts 01 it are the
light sensitivity rating of 0.02 lux and
the special $204 .50 price for 73
readers!

Arv

Bill Brown WB8ELK
clo 73 Magazine
70 ROCJIe 202 Nor1tI
Petert>orough NH 03458

TV Camera Lighting
The minimum light sensitivity of

TV cameras has improved dramati
cally in the past tew years. I used 10
have a few bright 1I000lamps in my
shack In order to provide enough
light for myoid color TV camera. II
worked great outdoors in bright sun
light . but was dreadful inside. II
needed 50 lUll minimum light level to
produce a good image. The "lux" rat 
ing Is a light level corresponding 10
one lumen per square meter (ap
proximately Ihe light produced one
meier from a Single candle).

Even some of me newer cameras
sl ill requ ire some allent lon to Ihe
lighting in your Shack to come up
with a decent image . Until now, TV
cameras thai were more sensitive
than your eye were unafforoable.

N )
N t) IR LEOs

/11

o
CCO·200
TV camera

/ , /I //1/

Inlrared LED board I I
(velcro 10 lop 01 TV camera)-+ ••••

Each LEOdraws approx.
25 milliamps. You can use
as many LEOs as your
battery or power supply
will allow. A4-LED array
is shown. however good
results can be obtained
wrth just one LED.

Pholo A. The CCTV CJrprxa/iofl CCCJ.2QO Iow-lighlleveJ aw
TV camera.

Figure t. An array ofhigh-outpuI infrared LEDs mounted Bbollfl the CCCJ.2QO TVcamera ""'1/ provide
enough illuminatiOn to light up a sma6 room. SinCe the output is alt in the infrafed spectrum, IfI8 room
wilt appear OOfI'JJ/eIely dar#( Mth the naked eye. For 9-WJIt operation use 27tkJhm resistors: for 12
voIls use 470 ohms.
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(818) 447-4565 m-t8.m-5:3Opm psi. Vi.., MC. COO
P.C. ELECTRONICS T_(WooRG)
2522,WG Paxson Ln Arcadia CA 91007 "".ryann(WB6YSSJ

TVC·4G
o nly $89

SEE THE SPACE SHUTILE VIDEO
Many ATV repeate rs and individuals are retransmitting
Space Shuttle Video & Aud io from their lYRO's tuned 10
Satcom F2-R transponder 13. Others may be retrans
mitting weather radar during significant sto rms. If it is
being done in your area on 70 eM -check page 413 in
the 91 ·92 ARRL Repeater Directory or call us, AN re
peaters are springing up all over - all you need is one of
the TVC-4G ATV 4204 50 MHz downconveters, add any
TV set to ch 2. 3 or 4 and a 70 eMantenna We also
have downconverters and antennas for the 900 and
1200 MHz amateur bands. In fact we are your one stop
for all your ATV needs and info, Hams, call for our
complete ATV catalog - antennas, transceivers, amplifi
ers. We ship most items within 24 hours after you call.

The world is an ever-changing place, but there is one thing you can rely on
to remain the same.i.the Drake reputation for Amerfcan-cratted. quality
communications prod ucts and unsurpassed customer service. Now.the Drake
RB Worldband Communications Receiver has been heralded by the experts as
' the best of the best," delivering ' unparalleled all-around listening performance'
that is "right upthere with the best for DXing:

So ifyou want to keep up with a changing world, and you're not listening to a
Drake R8, we'd like to suggest you make a change. Call 1-800-723-4639 todayfor
more information about the R8, 10 lind the dealer nearest )'011, or to order an R8
direct from the factory with a free 15-day trial period. Ifyou're not impressed by
Drake's quality, performance and ease ofoperation, all in a receiver costing less
than $1,00:1.00, return the R8 Receiver within 15 days, and we'll refund your
money in lull, less our original shipping charge.

Theworld is a big place. If you want to hear it all , listen to a Drake RB.
II you' re missing u, what in the world are you listening to? O..

• •••

It¥' QsaaIIty G-1O Ckt a..
Sow.. Maok aro4 5tIk &cr-ft
Drk-t ...... II:> 1'1&I1 Outp<lt
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OOALIlA."'IDUtu.l\lsaEVB $489.95
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lmIb air,1OM lb~

~"'~dIIlIaI
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11_
13 _ 1lJdI TIIIIy

" ChwaiLI!Il' Drab R8 t.

.oU.pIy 1M tint radio

1ft "'~"fnft IfIIlod. Ior
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l.Jn1'tiLI M_
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....alIlI eaterlaInmeId.lroaIabr.
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S7U W . CllAKLBSTON AVB

CIRCLE '41 ON REAOfR SERV1C!: CARD
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An Anlenna with No Earth Loss?
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:J:t~.-.w...... IIIlI iIIIIl. ..1t$ E¥lIl loss.GU-..nhO'll .. _
IIIMl: l'tU" _ doesn'
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,,"" ;CA orders aJ,' Safes Tax,

Money bac k guarantee.

;\lakc and Receive Phone Calls
on your own Personal Autopatch!

Usc any phone l ine and
an HT or hase ,1111ion 10
make phone calls from
your car. Fun duple\
(both parties ( an la lk at
t he same lime ) or

sim p le ' ( VO X .. uh turn-a ro und beeps].
Prograrnmahle local and long distance JK"U"i.\

codes . Regene rat ed DT \1F I Pu he dia ling.
,\ u loma lk C W lcenrtr tcat son .
1.51 h4.6-w ,5. 1"D RF.,hielded metalenclosure .

t\ UIOIJ11Il>h $199.95 IS.~ "") 1 H' ~d~p l•• \ I I. \f$

Foreign Ortlen a(I(1$/(),

'--cc~l.!'ranscei\'er Cont rol

[ill In - ="
Computer Interface

Control Ken wood, lctuu, Yaes u. Ten-Tee uud
other transceivers. The low power nucrominin
rureelectroo icv is bu ill into the DB·25 conuecror.
Po.. er is borrowed from the computer. '>0 there is
nn power ...uppl, 10 r id : up RFJ. :"0 a>.semhly
required. Compatible with Ham Windows. f...'T ,
UX8aw . UlGk, and all other rig control , ,,fl
ware. SIICdf) ' )'our t ranwetv er makea nd lllHdl'l
nu mber s we will wire the correc t connector fur
"(1u. Cable and RC-Plus soflware: $5-1.95 I ~~ ,Jh)

CIRCLE illS ON AEADU SERVICE CARD

j 'Com ' n", 19-1 f · lkn Lomond CA 95005

(~08) 335·9120 FAX 335·9121

•

33rdANNUAL

TROPICAL HAMBOREE
AfvIATEUR RADIO &COMPUTER SHOW

ARRL HAMFEST OF THE AMERICAS
FEBRUARY 6 - 7, 1993

_ ~,.1". I" DADECOUNTY YOUTH FA IR& EXPOSITION CENTER . MIAMI, FLORIDA
• Sponsored by Dade Radio Club of Miami, Inc.

• PROGRAMS & ACTIVITIES FOR EVERYONE· 200+EXHIBIT BOOTHS· DXCC FIELD CHECKING
• BOO+INDOOR SWAP TABLES· FREE PARKING FOR lS,OOO VEHICLES

• 300 CAMPSITES WITH HOOK·UPS & LAUNDRY FACILITIES. ON·SITE LICENSE EXAMS

SPECIAL EVENTS!!!
" HURRICANEANDREW COMMUNICATIONS CRITIQUE"

" EXPANDED YOUTH FORUM WITH COMPLIMENTARY ADMITTANCE FOR STUDENTS"
"CONDUCTING AMATEUR RADIO CLASSES"

(Educat ional forum for teachers, class instructors and parents)
" FCCFORUM"

ALL THE ABOVE IN ADDITION TO USUAL HAMBOREE FESTIVITIES
Registration: 55.00 A dvance - 56.00 Door (Tax Incl.) . Valid Both Days (A dvance deadline Feb. 2)

Sw ap Tables: 520.00 each (Tax lncl.) + Registration . Power: 510.00 per User (Tax tnd.)
Campsites, 3Days (Fri., Sat., Sun.) 540.00 (Tax Incl.) . 4Days (Thurs., Fri., Set., Sun.) 555.00 (Tax Incl.)

Headquarters Hotel: Miami A irport Marriott - 569.00 Single, Double + Tax
Call: (305) 649-5000 - Speak Only to Reservation Department

Must Mention "Tropical Herrooree" to Get Special Rate. Deadline Jan. 25, 1993
__:::::::-:==A~ft~.~_r Deadline Soed el Rates on Room Available Basis On'" • A lternate Facilities: Contact Hamboree Chairman

WRITE TODAY FOR DETAILS BROCHURE Send to, Chairman, Evelyn Gauzens, W4WYR
& RESERVATION FORMS 2780 N.w. 3rd Street, Miami, FL 33125

(Av.;lab~ Dec. 1st) Tel, (305) 642·4139 • Fax, (30S) 642·1 648
(All checks for tickets, cemcln ~nd tab les should b e made payable to: Deoe Radio ( hb of Miami, Inc.

CIRCLE 50 ON It r:AOU SEJtVICE CARD
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"'"" """ OVA·1 digilaJ voice recot'cIer Stan OCT " -., N38AH APR "HamtroniC:S Jan. 1992 catalog Stan FEB " AEA lsoloop 10-30 'lEWO OCT "HamtrortiCS Repealerkits Staff JUN " AEA Weather FAX decoder NnDB AUG "Hamtrortics 11).4seledivt calling mOdoieStafl t<:N 38 ANU Al800 HT antema N1GPH F" "_....
HT """ 5.' OCT " Celuar SeoJrily Group UAX System S-elemenl quadW'B6NOA SEP "Hart Nlbtoi i{l Nniltec.r Racio Mal Orller """ DP-630 di91a1 SWR and
Ctlatgw Rl!SOl.rU Df'eca)I)' $la' AlJG 72 -- _RT OCT "IC Englll&el i 19 OlGI-fIElO meter SWI OfC .. ..... PS-304~ porwwer

ICOf,t 1C-728~ .., AlJG 72 ""'" NtGPH UAY 42
I1XEquipment $0-4 towef bracket TT·3 tripod; DigiMax 0-1200 frequency counter KAIMOA MAR "CA·l coax standol! Stan APR 72 ELNEC Version 2.2 WA4BLC JUN 48
Inte!flex Syslems KaGOlDDualPol1; PkGOlD The Forbes Group Ventenna antenna N1GPH JAN 32

""""'" SWI MQV 38 Foresight Products. Inc. "&4ler Gv( tower guy WJBUW 5EP "rJ'.8lCCl i «t Sped.iSlS DT\4F~ 5'" AlJG 72 Heights Tower Systems AUnirun tower wacu JUN "InIemalionaI Rario n CornpI.tel OSYer keypad SWI APR " ...""" HM- 1 1J~ & BM-1 1Jrrc_ $A1lXX1 speclN'n ana!yler SO, JlJl " -- ",GPH APR "- Model SDP-ooo autoPatdl SO, t<:N 38 ICOf,t 1C-72B HF tran;e:ei¥er WMBLC OfC 22- """....... SWI UAY .. - """-" ""'Ell< JUN '"- VentriloQUlsl volC8 keyer Stal! F" '" Japan Radio Co, JAL·2OOl)F HF~OSFET
Japan Radio JRl·200F HF ~near amplifier Staff SEP 44 linearamphher WA4BLC MQV ",,- KG2!70 dual-band anlenna Stan FEB 60 Jps CommunicatiOnS NF·60 DSp ootch filter WA4BLC UAR 38

"""'" NUlE signaJ proce$$i'lg I.nt Stan JlJL " - KPC-3 packet commLRcator WB9EGA OCT '"Marile E\edJ '" lies Sl/PERUNK software SWI JAN 70 ""'""'""" KG 2l1O~~ ",GPH AlJG 48
UFJ UF.1-346~COl.fller Stal! APR " ~FJ I.IFH47awema IINJo{lef WA4BLC UAY 2S
UFJ I,lFJ.1l16 delIxe DC UFJ loiFJ.9ll2O 20nI ON tlwlsc*ver-- "., OCT 51 &ONslaIiOn \\1l8VGE JlJl 36
MiCfOCrafl CorporatiOn Personal Code Exploref 5.' OCT 51 NCO Comet CX·224tribard rnoIlie
Midwest Wood Products Ck>d< 5. ' MQV 3B antenna WB6IGp SE' "Mouse.. Eleclonics Purchasingmanual 5.' MAY .. Nye Engirleering FS 73 Signal Cube di']ital field
M.M, N&'MTIan AIltexTCSU-I soldemg strength meter WB9RAT NOV 42.... 5.' FEB " Nt.mber One Syslems Ud. EASY·PC PCB layOlJ
NCO CX·224~ mcOle

"""~ ""'" APR 48...... SO, UAY ..
60 73 Amateur Radio Today. January, 1993



Low Cost
Wideband AC (12Hz to 50kHz)

Magnetometer
Measures low level AC magnetic
fields to ±199.9 milligauss with 0.01
milligauss resolution - Analog output
for data logging is standard.

1OlC-765

ALL MOOE HF
BASE STATION

tf I]IICOMI
• IC·12 GAT 1.2 GHZ HT $32 4.00
• IC-Al WIDEBAND RECEIVER $5 19.00
• IC-Rl00 WIDEBANQ RECEIVER $599,00
• IC-735 All MODE HF TRANSCEIVER $899.00
• IC-725 All MODE HF TRANSCEIVER $799.00
• IC·3SAT 220 MHZ HT $31 9.00
• IC-726 ALL MODE HF TRANSCEIVER $1089.00

TALK WITH THE KNOWLEDGEABLE PEOPLE AT

UEMENT
ELECTRONICS

FEATURING AN EXTENSIVE LINE OF ICOM PROOUCTS

1000 S. BASCOM AVENUE
SAN JOSE, CA 95128

Call us at (408) 998-5900

Since 1933
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CIRCLE 54 ON READER SERVICE CARD
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SubjedlArtide Description -~ .... Subject/Article Description -~ .... ....
Persooal Dalabase Apphcabons LOGicJr. &. LOGiC II ioearIndllClance Meter ConstructiOn W,VWX JAN ae

vers.z.t WA2USG "AY sa MeasurinQ RF power Circuit KB4'OO "AR 54

"".- I.tIICrO-Uag M<:tlIe N1tema AH2AlW DEC 26 NE~ RF Signal Generator ""'.- Koo FEB Z2_.... H'TX·2Q2tr"$.tr Wll6NO.< FEB 28 ""'- - ",AI'£ SEP ,.
Sla'llWIl MIaletI' RaOO PrtxU:Z Cl6llAhard8d Wll6NO.< JAN ,. -- -- WA1Ftt! JAN te
TAB ""'" RF CirM desi!J1 ""'" JAN 23 PloCeded It; CUlel - N"" "'- 50
TgertroniCS Bp· , padIeI modem W88Ell( DEC 52 Remme~ Meter ""'.- wa.. "AR ...
VectOl" Control Systems VBI·360 beam indicatOl" WA:JUSG FEB " Vollmelef, LEOexpanded OAP operation _ GE "AY 62
Yo,," FT·26 2mwalkie KB1UM "AY 50
Y,,," FH1S Hancl1eld KB1U1,l JJl " Theory, Tip', TUlOriaIs, How-To

2m Hazardous 10 YClIS HtaJlh? Safely lips NI. DEC 28
fie, • • , (byproduct) _. .... KBlUl,l JAN 50

BrMIIwislerS rOO KB1UM IIAY ""'~ AEA I$(j oop 10-30 NlEWO OCT 16 Bruene Cirtuil ldeasuring RF poweI WB8VGE SEP 54

"""" Voolema; The Forbes Group N1GPH JAN " O'oOOskIg arig rOO KBIUM SEP 54
Anlenna, 5·elemenl quad CellularSecurity Group Digital tedYlology General <Sescf1ptiOnltheofy KBIUM JUN "MAXSyslem W88NOA SEP ., [)gilal tectnology General descfipborJtheofy KBIUM JUt "--- LaISllllKG 2!70 N1GPH AUG " DiIllCliCwl fn:ln;j TiPS !Of tidefs KOOV AUG .._trr

""'"'" NlGI'H FEB " FO•• "'2m """'" DEC rs_..- ProoAmVala lkro-Ua;I AH2AlW DEC 26 """ ....""""" ,...,... KB1ULl AUG "_ ......- NCG ComeiCX·224 """'" SEP 26 ....... K> """"'" K.PV DEC 50

-~"'"
MFJ-247 WMIlLC IMY 2S l.4ia llI)locessotS Ge-IeraI~ KB1Ut.l NOV 60

Anleona modeling software a NEC Version 2,2 WA4BLC JU N " Microprocessors General deSCf1JtioMheofy KBIUM DEC 54
Anlema tower Heights Tower Systems I,lICfowave USing surplus parts WB6IGP AUG se

a11.11Wun \oW11r W8CM JUN " PaIls SOUfCllS r.. _GE JAN 62
Beam indicalof Vedof ConlroI VBl·360 WA:JUSG FEB ts -_. -- WA1FHB JAN "-- RF C1ltUil desIl}'l ""'" JAN 23 ORP """" """""' AUG 56
~reo!iver '"""'" N:l8AH APR se ORP ...... rOO WB8VGE FEB "Dgtal field strenglII mete\' Nye Engirle(l1'l'lQ FS 73 AeceiI'elS General ~"""IllOi, KB1UI,l FEB .e

-""" ""RRT NOV "
_.

GeneraI~ !(BlUM " AR "Digltai SWR and poser meter Oaiwa DP·B30 WB9RRT OCT "
_. General descriplionr1tleory KB1UM APR "Freqoeocy counter OigiMa10·12OO KAtMOA "AR " SateMeoperatiol'l inlormahon resources WA5ZIB MAR 76........ Standartl C168A Wll6NO.< JAN 24 Spread Speclnm Primec Genefal desaiplico'lheory KC6YJY ,",V 29........ Yaesu Ff-415 "'''"" "'- " Use Those &.pUs Meters TIPS, how-tl KB4ZOO JAN """"""""" ./apWl Racio..R.·2OOJf WM8LC NOV " Usilg RS-12 - G300R lIAR "l,Iiaophole; HeI tu.l-l0 &BI,l·IO N1GPH APR 28_.'" .1'5 NF-60 DSP WM8LC lIAR 36 Tra~ers

Packet communicator Kan1ronics KPC-3 ""EGA OCT 30 10 GHz WBFM transceivers OescriptOO'Sollan-type lToils wa6!GP OCT 56
Packet modem Ttge rtrooiCS BP·\ WB8ELK DEC 52 20m trenscever Ca\slructoo W88NKJ JUN 26
PC8layout program NI.I'l'lbeI oe Syslems Ar9'JoaLIIU OAP operalion WB8VGE NOV ss

EASHC W88P APR " Ramsey FX·l~ Construclicn'add B,OOO
Power~.~ed Oaiw'a P$.:l>4 N1GI'H IIAY " - KG7IIl( JUN 10
Software. LClgl}IIg L.OGic Jr. a LOGic I Reef 'Ie eo--ter Adaplef

Ver5. 2_1 WA>J$G MAY03B b' 2m SAM1 Transver1er - WOO'LJ APR 36
Tower guy Foresi!1Jl PrtlIi.ds Ten-TecArgonaut II OAP transcerver W88VGE "AR ,.

'Super GtJ( W3B"W SEP sa Transceivers Construction ""'" JUt sa
Tlarosceiver, 2mFM Radio Shack HTX·202 WB6NOA FEB Z6 UI'IkX:kirl\llhe HTX·100 ModifICation AC"- DEC "Transceiver &ONstatiOn.
""OW MFJ.9020 _GE .lJL 36 Transminm

Tfai$; -teI". HF 100M 10-728 WM8LC DEC 22 llln1 DSB Trar5lTliller - WMA[lG "'- "'«lice Slolage syslem joCom vertrIoqI.isl W88ElJ( JUN " 4MI) I.Ie!ef Wave R}W ORP_
waJke.2m Vaesu Ff-2fi !(BlUM IIAY 50 -- KOAZ lIAR "WealMrFAX AEMAXoecceer N"OO AUG 4Z ATV transmitter, Part I Conslruction KA2CWU<2"", AUG 22

AroJ Transmitte r, Part II Conslructioo KA2CwtA<2MQJ SEP 50
Satellile Operation, ENE. Space Digital ALC For transmitlers'
AMSAr '91 Space S)'fI"4XlSUTI WA5ZIB FEB 53 -- ",AI'£ AUG 36
AMSAr '92Am.I3I Meeli'lg WASZlB DEC " OAP 1IOi40 CW $endef - G2BZO NOV ,
AMSAT A-o-13 WASZlB SEP 1Z QRP tr.nmitler - WB8VGE APR ""AMSAr ". WASZlB "AY TT Flodt Berder CAP Transmmer - W1SW APR 22"'..... ,"".. WASZlB AUG " """"""" QRP operaliori
AroJ baMoons CompariSon 10 satelUte construclioo WB8VGE JUN 62

communieation WA5ZIB JUN 46 Techno-Whiny I, Part 1 DDS/construction N9JZW DEC 8
KlTSAT Deset¢on WASZ$ .lJL 53
KlTSAT·A """"'" WA52l8 NOV 56 U,,,,,..- ...... l:lescr1Jtm'ElU:aIiOn Wll21lG1' JAN " 8.00 ChaneIs !of te Rirnsey
0SCAR-21 (f'UDAK·21 """"'" WASZIl OCT 52 FX-I46 .lJN'92isu KG18K "'- "SAREX 1992 missions WASZlB IIAY TT ..""""'" JJN'92 is.sue KB1Ul.l .lJL 56
Salelile operation ln1ormahon resources WASZ$ "AR 76 Cheap and Sim~e Power Supply OEC~ l issue WA9V\.XIGONBlFEB 76
Satellile software PB,EXE WA5ZIB APR 76 Computeri zed Tuning lorRamsey
STS·4S SAREX adMly WA5ZIB JUN 46 Receiver Kits DEC '91issue NBKOD FEB "ST5-4S -" WASZ. APR 76 Crystal Matc:I'li'9 and Adivily
001w.o-22 NJNtysQdl WASZIl APR " Tester l"Cira.its1 MAY '92 issue KB4ZOO ,JUN 60
U$r'Ig AS-12 rOO G300R lIAR " ~ FSl.l and Source

'"""" JAN '92 iSSue ....sv FEB "Test Equipmenl DXpedtion 10 Peter I and
AC Une Vollage Moortor Circuil KB4'OO ocr 60 llci.Net Islards MAY '92 iSSue AJ0NitA8US JUN 60
Banery Watchdog Conslruction WBOTCZ/7 " AY 26 Furdion Generator;
BidirectiOl"'Gl power meter CoosllUction WB8VGE OCr 69 Surplos Meters JAN '92 issue KB4ZOO lIAR 54
Calibrated SigIal GeneralOl" GalslJl.Cl(1n N2llCH .lJL 26 GaAsFET Preamp 5equencer MAR '92 issue WllY APR "Crystal matdwlg and t.li::lopilxe$sor Repeater-- ""'" KB4ZOO IMY .. Coilbolet OCT~1 issue W8:lESS JAN "Crystal OSCilalof 0"'" ""'00 "'- 50 Packet on the I.lac OCT '92 lSSUlI KOOClIT NOV ..
Crystal Signal Source Consln.dion KA1WP "AR 14 Packelon !he Mac OCT '92 issue KDOCMT DEC ""Cryslal Tester Construction "'~ JAN 22 Project INSPIRE OEC '91issue KG6EK FEB 75
OyllamiC Component Analyzer Galsll\lCtion KA1MDA " AY 8 PseLJOO CWf lter JUN'91 isSUIl W6ZZB "AR ..
ExpancIed·Scale VoIlmelel MoOtoe.atilxl KJ4W DEC 60 Rock Bender OAP Transmitler APR '92 issue W1SW JUN 60
field.Sttergtll &SoI.rte DIll MeleICorGtrueticn ....SV JAN 8 _Y DEC '91 issue wroAVW FEB "Freo.wcy CoInerUpgraDe - K09Zl AUG " _V OEC ~1 issue wroAVW lIAR 54
FlTCIion Gener.lIor - KB4ZOO JAN " SAMI Transverler APR '92 iSSue WOO'LJ JUN 60
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$89.95

OSHA
We S hip

Worldwide
Order Desk Open

1 DaysIWeek

O NV Tool Pouch 115.95'"P"
Add Sot _DO For Handling IIISA MJCCHECK

CIRCLE 198 ON REAOER SERVICE CARO

VQX CONTRQLLER
Repeater/Rmt Base/Cross Band
uslnr your rtwUOS aDd mk ~onnectoc

No Internal ecnoecncns 10 radkts

&- 16 VDC/oYcr and reversed voltage protection
three minute time-out-timer

Will work with l wo or thru wire AlIdi~IT cin:uia
Be · If.". ,.",t. rK'; ..'" aNlInuts>rN1I6__$34.95
Be · 2/ <1r rwo rra i..rn Md 1ra>ss..../Un._ _S64.9S

The BC - 2 oper.ta all two scpcrac fq>C&Ic:rS, U
linked fepe.>le.I!i or repener /rernrxc b.a."

__• For . 11VOX typr t ontrol len ._ 
I DlP. tt hlUTMF wnlroller with SIoIkhed aulpUIa

Send SASE ror la tesl product brochun::ll and prices
Add$4 _00 , lUppl"6 ""J Iw:I,.JWi,

BOX Products (901) 968,5416
P.O. Box 57 Lexington, TN 38351

CIRCLE 131 ON READER SERVICE CARD

N ickel-Caclmium, Alkaline. Li thium.
Sealed Lead Ac id For Radios, Computers,
Etc . And All Portable Equipment

YOU NEED 8ATIERIES?
WE'VE GOT BATTERIES!
CAll US FOA FREE CATALOG

ONV Belt W 0 Seat Harness

$7495
CIRCLE 102 ON READER SERVICE CARD

BATTERIES

""...."""" .,.,...... ""Of' " '' """",..,..... ..r- ~..._
J8IP

, Spea4L I-- '7t'4etI
.R

", Full Duplex Autopalch
"' 9 11 Emergency Access
, 01' Reverse Avtopatch ""'01 Restnction :
oI. VoceMaiI "'Voice ID's "'BSA Xl 0

' oI'Vo icaITOfIeIOTMF Paging "'Scheduler I
I"'Links "' Programmable Courtesy Tones
"'Hardware Logle va "'Real Time Clock :

, 000 Morse Code Practice "'Remole Base '

PCRC/2 Corrbines !he power 01 your
XT/ATpiatlorm with a high QUality play and '

I record voice digitizer creating the uRimate I
Irepeater c ontroller. Voice: 516-563-4715 1

BSS: 5 16-286- 15 18 Fax: 5'6-563-4716

--1 ~ E.H.YOST & CO.
~A \1\t\ 7344 TETIVA RD.
~.--'!:i \,~ SAUK CITY, WI ~583
~~ >' (608) 643·3194
~/ FAX 608-643-4439

CIRCLE 114 ON RUDER SERVICE CARe
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The entire run of 73 from October, 1960
through last year is available.

EVERY ISSUE
of 7.3

on microfiche!

CIRCLE 168 ON READER SERVICE CARt)

AITENTION ACC OWNERS!
AN n ALI . OTHEH REPEAT EH

CONTHOLl.EH O\\'NEHS:

DVMsn+
Digital Voice Mail System

·1024 user vo iet> molil S}'$tem. works
llke a vo ice BBS!

• All feoltu res prompled by a pleas.>nt
fem.lle voice!

• Sto rage li m ited only by oIv. ib ble h.Jrd
d isk space!

• Communic. tes with RC-3S1961850
using b usy/dolt;> lines!

• 100 event .dvolnced scheduler w ith «,a l
vo ice d ockJu le nd. r!

• 8.lodgroun d upll)ldldownll)ld of . n
files viol option.l modem!

• MoIny other fe. lom, too m.ny 10 H§t here!

The DVMSIl+ is now available for $349!
Demo cassette oInd molnuals available!

We otter a battery operated hand held
viewer for $75 , and a desk model for
$220. librar ies have these readers.

Your full satisfaction is guaranteed or
your money back. Visa/Me accepted .

BUCKMASTER
PUBLISHING

" Whitehall"
Route 4, Box 1630

Mineral, VA 23117
703-894-5777
800-282-5628

The col lection of over 600 microf iche, is
available 8S an entire set, (no partial sets)
lor $285 plus $5 for shipping (USA).
Annual updates available for $1 O.

XPt:RTt:K ELtl..iRO.'ICS
5) 12 Em"'" Road

l_kpol1, ~"..' ,,"ork 14094
C a ll iod ayl (7 16) 434-3fMIH

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

us S hlppif'Q " _00
Moll add 5'

Copies FAX, RTlY. MORSE.
srroR PACKf:,"T. and more
from receiver to IBM/ PC e GA.
EGA. VGA screen. Easy to use
an d install . Extensive manual.

soe-28 1 -l8~ INFO
50'-7M-1_ FAX

Ground Plane 25.95
3 Element Quad 39.95
5 Element Quad 59.95

1-800-481-1539 ORDERS
Ma ster Ca rd & VISA Acce pted

Madison Electronic s
12310 Zavalla Sheet
Houston TX 77085

Personal Cooe Explorer~
I

MAGNET ~
MOUNT ~

Dual Band Mobile • • •
... mhz. ... mhz I..

Multi.Whip Mobile I
140 mhz, 220 mtl.&, 440 rnfu:

150 Wan pOW&f RatIng

SupplI!!CI W1ttI l 2fl 01 AG58 Coax J.
; Choice ot BNC or P1.259 Connector

...&.. 1.&00 6344622
_ ~~_ ... ""U S A

_ COIITELCOINDUSTRIES INC. - ,'
... sal .-.... All.,~ HIs., 1.1013!i1 ....,

* MADISON *
SHOPPER

CtRCLI: 15 ON R£.I.DER SERVICE CARt)

ORDERS: 1 (800) 231·3057
1 (713) 729-7300 or 729·8800

FAX 1 (713) 729·4766

New and Used Meters,
Tubes, Transformers,

Filter Capaci tors

1!l~1 And More
'. vtSA FREE list Call

CIRCLE 25 ON R£.I.DER SERVICE CARD

IMAX System ,.
Antennas

Sencl 0tde1's To: cellular Secur1ty Group
4 Gerrlng Road
Glouenter, MA 01930

Personal Code Explorer - $129 S&lI $4
Free Brochure. Call-Wrire-Order. ~tC/VIS:\.

Phone (41·H 241-8144
~ Box 5 135T. Thiensville. WI 53092

CIRCLE" ON RUOER SERII ICE CARD

~~~



Compiled by Hope Currier

Hamlronics, Inc. has published their
new "January 1993" catalog, which ceo
tains -4 0 pages ot kits and wired unils for
amateur radio, \wo-way shops, SCienlilk:
and industrial radio users, and OEMs. II
leatures two new prodi.IcIs: a lIigiIal VOiCe
recorder and a 101\1 cost OTMF controillf.
The OVR·1 digital VOice recotdet may be
used as a voice ID lor repeaters. contest
CO caller, or radio scratchpad. It reccrcs
up to 20 seconds of real voice audio In
one or multipl, message segmenls and
plays back through ' repealer or smaM_ .

The ID-4 DTMF conlrtlIElr provides one
lalchlng output based on four-digit com
mands 10 tum any circuit on and oft. II was

HAMTRONICS
des9'led espedaIly lot use as a selective
caling unit to be used with any receiver or
transceiver 10 allow the speaker to be mut
ed lJ1t~ someone wanting to call you sends
the appropriate Dn.lF coomand to open
tho .......

These new pI'O(b;ls are added to !he
seleclion ol VHF and UHF FM lraI'lSI'Ilillers,
receivers. power amplifiers, conveners,
preamps, repeaters, OTMF controllers, au
lopalches and digital radio modems wNch
Hamtronics has marulacltAd IOf over 30
years. To receive a ropy 01 tI'is new cata
log. contad Hamtronics , Inc., 65-F IrfouI
Road, Ifltoo NY 14468-9535; (716) 392
9430, Fax: (7 16) 392·9420. For foreign
mail, please send $210 delray postage,

Ieclable sample rates. 1.,.:1 10~ Offe«lfll
variable-Iengttl messages may be stored.
Two separately ad;ustable audio outpuls
are provided. One high·level output will
drive a speaker to 400 mW; lhe other may
be used lor lMpuI to an exlemal 8fI1)ifier
Of' transmitter. An on-ooard regulator a1
Iow$ use Iran 8 10 15 VOC. AJso I1cUled
is an open ccaectcr output for keying a
transmitter Of eKlemal device <lUring play·
back. TIle 2.5' J; 2,5" unit comes fully as
sembled and tested, Including battery
~ and " meg RAM.

The AUDIO Q.218 is priced at $149,
pUs 5 & H. For l11Of8 inonnation. conlad
GET-TECH, 201 FWey Road, New Wildsof
NY 12553; (914' 564-5347, Or circle
ReaderService No. 203.

GET·TECH
GET·TECHhas released its~ YOiOe

recorder, AUDIO 0218. 11is un~ will record
up to 218 seconds 01 speech. With lour sa-

"-

o
ICOM

YAESU

.- .-""'" .

Call for All YAESU
Radios & Accessories

_.
• • •
'~i"'")- - .
"-- .

Fill Iioe 01 RacfioI
and Accese.oo;"s

Fill KENWOOD ....
R..-.. 'Aces. riM

KENWOOD

NEW EQUIPMENTPRICING AND ORDERS 1-800-66&0908 OUT OF STATE
TECHNICAL, USED GEAR, INFO203-86&6227 24HR FAX 200-$7-3561

LENIIN1IiU IWONS INC.
21 GARFIELD STREE T. NEWINGTON. CT 06111

Hours: M_F 10·6 . C .O .D ,s Same Da y
SAT, 10-4 a ~~ ~ OK Shipping

AEA. ASTRON . COMET. CUSHCRAFT . DIAMOND. KANTRONICS. MFJ
• SANGEAN • SONY SHQRlWAVE • DRAKE • MANY MORE.. .

ucns. Inclvdillll auicmattcn. data acqurel
tion and control , security systems and wire
less network systems, plus other industries
where Almote 01' point-to-poinI data trans
miSSiOn is necessary. Because GINA uti
l zes spread spednm tech dogy. inlorTna
lion can be SIft Ifansparently, peoetraUng

OHIO

"'"""'"central Qio'slLH1e authoriZed dealer lor Ken-
wood, 100M. Yaesu. A.n::o, Japan Radio. S~
dard, AEA, Cushcra!!, Hustler, Diamond eno
MFJ. New and US&cI equipment on display and
operaliooal in our new 10.000 SQ. ft. " Citity,
L.arQe SWL DepaI'\J1left, too. UNIVERSAl RA·
DlO, 6830 Americlna Pkwy.. Reynoldlburg
(Cokurtlus) OH UJ6&. (61-4) 866-4267.

PENNSYLVANIA

ASTRON, AEA, SONY, PANASONIC, MFJ,
CCTV CAMERAS AND MONITORS. BIRO
WATTMETERS, OPTOELECTRONICS
FJlEOUENCY COONTERS, AOR SCANNERS,
JRC RECEIVERS, KANTRONICS. LARSEN.
etc- fIj stick 01 riI:ios and .. ' 5Sorie:s.~
lab 01\ premises.~ 7 days tH, 9--6 p.m.:
Sal. & Sun.. 10·5 p.m. We Sflip Wolkhride.
For specilic information call or wfit': BARRY
ELECTRONICS, 512 Broadway, New York
NY 10012. (212) 925-7000. FAX (212) 925·
1001.

GREAMERICA
GRE AmeriCa has introduced GINA,

Global IlIlegrated NetMrt Access, a 1fI'ire-
less data lransceiver eat transmits and re- L ,-":",-":"_-,-,-,-,-,-_,-,-_:--,,_ _ -r-__,-_ ,-_ :
ceeeedata at rales up to 12SK baud. GINA
elim!nates the expense, hassles and re
stridions of wire alflOeClioos, while pr0vid
ing reliable data cormuicatlons. • utiizes
spread spedl\lTllectlo"'lOlogy. wf*:tl is~
Iy iImIune 10 interference. GINA can be n
corporated inlo a wide variety of eccece-

NumbH 28 011 your Feedback card

DEALER DIRECTORY

Pirt Ridge

NonIl Jetsey's okI8st a'ld lilest $l'lorIwirYe anct
Ham Radio Deale!. 1 11"2 mileSIrom Garden
Slale Parkway. AuthOfiled Dealers lor AEA,
Kenwood,Japan Radio Company, ICOM, Yaesu, Trevos,
etc. Ham Sales, Lee WK2T, GILFER SHORT- Aulhori zed laclory sa tes and service. KEN·
WAVE, 52 Par'/; Ave., Park Ridge NJ 076$6. WOOD, ICOM, YAESU, featur'ng AMERITIlOO,
(201) )91·7887. 8&W. t.lFJ, HYGAIH, KI.M, CU$HCRAFT, HlJS.

NEW YORK nsa KANTRONICS,AfA, V1BROPlEX. HEl.
CM.LBOOK. ARRL Publica\lOns. and much

Manhattan more. HAIITR(lHICS, INC.,~ Bro_ wl le
Martlanan's largesl and ody hamand business ROlId, Trv'IOW PA 19047, (215) 357·1«0. FAX
Radio Store. Fealufing MOTOROLA, ICOM, (215) 355-395&, Sales Order 1·80().426-2820,
KENWOOD, YAESU, UNIDEN BENDlX·KING, Ci rcleReaderService 298 tOl moreinformation.
llEJlHlS: \'tu'~_If'Il go Q>'QfI '" 1:1 50 _ b' . lilt.~ l'IIfII' IPtPI4. 0' S21QUP
"-!Inl*l'l. Ilo _ al _ pIIIM,~1001"1lI7"'"_-"... 1Ill .... lIl1:hin;ltal p,o-
Ur;rl k1--'IllooIrIeII9b' .. 1r(Irt W _ tit n cu_lIr FtIlna-y 1& ... 1:1 73"--Rocla"'"70
Ra • III~MlI::l45t

DELAWARE
New casne

Fadory authorized clulel'! Yaesu, ICO"'. Ken
wood, Ten-Tee. AEA. Kantronics, DRS! M!g.,
AmeiittCll~ Cu!h:raft.~ Hei Soln1 SW\.
dard Amaleur Raclio. MFJ, HllSlIer. Diamond,
Bunemul. Astron. l arsen. and mud! more.
DELAWARE AMATEUR SlJPPLY, 71 Meaclow
Road, New Castle DE19m. (302) 328-ma.

NEW JERSEY
l<>d;

Norlll.lefsey'snewest Two WIl'f Racto a"(I EJec.
trtric:s DeaJer is row open Sales 01 Ham, flust.
ness, Wilma~ C.S. two way eqlipmenI as
wei as scanners, Shortwave, Eled roniCKI\s,
An lennas, Books, Cable Boxes and more,
Friendlyservice and low prices. Advanced 59e
ciall i' l , 114 Eu u Street, Lodi NJ 07644.
(201)YHF,2061.
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PERIPHEX

A.S.A.
A,SA has Introduced

a producl ideal lor new
hams- an atlordabte 2
meter coIinear base ste
lion antenna wilh unte
~evable gain. The model
9209 is made up 01 lour
paris and lakes approxi·
mately 10 minutes to as
semble. The master part
is a six-fool verlical fiber
glas hand·wound whip
CCMlred with heaVy bIadI
heal-shrink with a 318-24
Ihread terrell (double 518
wave over 1/4 wave). AI
the top is a three-toot
slainless steer whip that
is inserted one Inch ere
Ihe lOP of the whip. At
the bOllom is a double
U·boll eircratt aluminum
bracket tnat l its up to a
101 /2' mast with a 3f8 
24JSO-239 brass conoec·
lor lor your PL·259. The
l ounh part consists of
Itvee 45-<le1Jree aII.mirun
radials, 21' long . attached I.I'ldemeath the bracket
with screws. The total height aller assembly is 1().112
leel.

The model 9209 is priced at S32.~. and wi. be
sen! UPS wilhin the COI1OOenlal U.S.A. lor $4 S & H.
For more inlormation. alfIlacl ASA, P.O. Box3461.
Myrtle Beach SC 29578; (BOO) 722·268 1. Or eirde
Reader service No. 204.

PeflJhex has~ .s longer operaIng lime.
high cepeclty, lower cost batte ries lor lhe Alinca
OJ·sao hand-held radio. The EBp·22S (12 vons. 800
mAh) oilers a 15% increase in operating time at
high power. while the EBfI-24S (7.2 volls, 1500 mAh
~ a 200+% increase in operating tin1eat tow pow.
er, Both eeneoes are 3' laU. They are completely
compalible wilh Ihe AlineD EDC-24 and EDC-34

""'-
The EPB·22S is $6S and the EBP-24S is $62. All

battery packs include overcharge and over-tempera
ture protection. short circuit proleclion, and a one
year warranly. For more informatiOn. contad Pe~

ex, Inc., 115-18 Htney Road. 0xI0rd cr06478; (203)
264-3985, (BOO) 634-8132. Or eircIe Reader serviee
No. 206.

01 most PC compatible c0m

peters. reaM also supplies
an optional 0 8-9 to 08·25
adapter for use with com
puters using !he smaller size
"AT" comedor. Because the
inIelface is a dired replace
ment lor the manu1aclurer's
own unils, it is hAly compati
ble with all rig control solt
ware.

The lour modelS 01mer
lace cable come completely

assembled and ready 10 plug in. AI lour are priced al
$54.95. pUs 55 S & H. ;<ou provides a 3O-day moroey
back guarantee and a gooday parts and labor walTallly.
Contact joCOM, BolC 194, Ben Lomond CA 9500S: (408)
335-9120, Fax: (408) :J35.912 f. Of circle Reader Service
No. 205.

J-COM
j~OU has inlrOduced a

~ne cttrenscerver control com
puler interrace cables de
signed 10 inlelface personal
computers with all receivers
and transceivers which have
lhll al*y 10 be cootroled oYel

a serial m ~nk_ The ;.cOM
me t ace cable requires no ex
lemal power supply. The unit
eequnee only 3.5 rnA ollolal
power lor ICOM and Vaesu
models. and 6 mA lor Kenwood. Removing !he extemal
power supply alld il s I ssocialed cables $ignificanUy
reduces the susceptibility 01 the interface 10 RFl IfQm !he
transmihef. Emitted RF noise is also reduced, The entire
Interface has been sanclwictJed into the shieided hood of
a OB-25 connector compatible wilh the serial euenece

CSI is 0 registered ITodemork a Connect Systems Ioc.
CIiACl.E 120" RUoDEIt KItVlCE CAItO
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Introductory

price: $199" ,-
• DC. •.""", - '
-«~,

Connect Systems Inc.
2064 Eastman Ave. #113
Ventura, CA 93003

: 3 :/.8•

/ I?-Z?

Our New
COMMUNICATIONS DECODER

Is AMUST For All Serious FM'ers!

THEMODEL CD·1 DECODES 8r DISPLAYS:
• 104 DCS CODES (Digital)
• 50 CTCSS TONES (Analog)
• 16 DTMF DIGITS (Touchtone)

The CD-1 reveals everything you need 10 know 10 operate any
open repealer or phone pctcn Simply connect the rot 10
your base, scanner or mobile radio.

When someone uses a system, the rot decodeS and displcly5
the CTCSS or DCS code and in addition any DTMF codeS thai
were used to control the system. ~nclUdinQ phone patch
access codes and the phone number dialed). DTMF
sequences ore stored and cutcmcsccuv replayed just In case
you missed something important. Use the ro1 10 lecm pol ice
and lire codes too!

Toll free (800) 5U-i~9
Phane {8051642·7184 • FAX {805I642-m1

ELECTRONIC DISTRIBUTORS
325MnLST.NE VIENNA,VA22180

PH 703-938-8105 FX 703-938-691 I
Place our order today with our raworite dealer!

€~
NE ANTENNA- ALL VHF AND UHF BASDSI

R T ,
~/'/ / / ' 

.~ , / ,,"
/" ~ ,

eLP 5130·1 ///
LPYAGIBEAM
50-1300 MHz
CONTINUOUS COVERAGE

e e LP 5130-1 coven SO. 146. 222. 440,902. 1296MHz Ham bands,
VHF. UHF. SOOMHz Public Service bands, Militaty, Aircraft bands.
even complete Television and FM broadcast band coverage!

• Outstanding performance with high forward gain, VSWR below
2.0:1 over entire frequency range!

• Compact and lightweight, all aluminum design, multi purpose
borizorual or vertical mounting.

• Extra strong. commercial grade construction withstands the worst
weather for unsurpassed reliability.

• Can pass as II. conventional TV amenne! Perfect for apartment
dwellers. those with limited space or antenna res trictions.

• Attention Future Hams: High performance, continuous coverage
scanner reception now, all band u ansmining beam ant . when you
get your ticket!

• Also available: Create model CLP5130-2 LP Vagi Beam with
continuous l05·1300M Hz coverage in II. smaller size.

l/you t:ould onl, have one QnlrnnQ/ol't:ompkte
VHF/UHF covemg',lhis would In it!

Onr QnlrnlUl does it QU!



NEVER SAY DIE
Conlinuoo from page 4

the channe l is occupied. just as a
phone or CW Cl9 would, and then wait
for a possible response, which would
put the relay on hold, we might be able
to aVOid rruch of the ORM whiCh blind
transmssions could incur. Indeed. if the
relay station did get a respon se it
should be programmed to keep track 01
the activity on the frequency and sense
when it has ended so il can send an
other QIIll'"t. checking tor any possible
new inlerlerence.

On 20m and higher bands It's nor
mal not to hear both ends of a contact,
so an automatiC relay slaliOn should be
able to 00 more !han merely check lor
any received signals. h sooukl be intef.
Iigenl enough, via its software, to avoid
interfering when only OI"\El side of a coo
tact can be heard. Perhaps we reed to
agree OIl some plOlocoIs to help sirT1lli
fy this problem.

Al a ny rete . I'm glad cooler headS
prevailed and that anothe r escalating
brouhaha may have been avoided. We
need peace, not waf within (IlK hobby.

ARRL e l ves In

The uproar over the ARRL's pro
posed ban on aulOmaled packet OIl HF
was so furious that the League was
Iorced to back clown. Indeed, it go! so
bad tha i disgusted packeteers were be
ginning to talk seriously about forming

merr own nalional society. Well, when
an organization gets lhalfar out 01slep
with a large block of the membership,
sometting has to give. And give II did.

A hasty meeting of the ARAL digital
COITVl'Ii"ee, plus most 01the board of di
rectors and the executive ccrrenutee.
wa s held during the AARL National
Convenlion in Los Angeles. Faced with
insurrection. Ittey had Wle choice but 10
reverse the board 01 director's July de
cision. The details of a new proposal
whiCh wiMallow automated packet sliM
have to be agreed~ but II looks as
if the board capitu lation rruy have de
rcsee a very nasty situati on which
could have seriously hurt League mem
bership.

Indeed. pa cket operators aren't
soon going to forge! what they interpret
as an antagonism to packel on the part
01 the AAA L's digrtal committee and the
board. Hopelully the directors have
learned a lesson and wi be twice cau
tious before again trying to stop packel
piOneering and networll; development.

With packet opefation being virtually
the r:ri{ contribution amalel,l" radiO has
made to COl •• ' U licatiollS technology In
a geoerabon, _ need togive our pack.

eteers every bit of help we can. We'd
like 10 see HF packet develop depend·
able 9600 baud systems. We'd like to
see !hem design circlIits whictl will give
perlect copy through lnterlerence. Slat
e. fading and so on. None of this is g0

ing 10 come easily.

II Is unfortunate that we seem to
have so many ext remists in our hobby.
The cries Itlal unattended HF packet
slaliOos will be ja"••1ing OU'" HF bands
with uniI'ltenlionaly triggered transrris·
sions is as ridiC\llous as !he pre<lK:1iOnS
that the no-ecce license would lum our
bands into CB-~ke CSiSast8fS. We seem
at tirres to have an nexhaustible~
ply 01 reason-challenged loud mouths.

Packeteeea, stick to your guns and
make those fogies on the AARL board
Stop trying to be clogs In the wheels of

""""'".
Making Money

A 52-page cata log from Home Au
tomation Labs. 5500 Highlands Park
way. « SOA, Smyrna GA 30082·5141.
remr.ded me that I've had a lew more
surty Ie"ers from retired hams mewl lng
about not having enough money. Get
of! your rocking chairs and get busy. 1
mentioned recently that $1 0 bills are
jlJSI hanging out there. waiting to be
plucked. WeN, presuming you're not a
lolal washout as a ham. you should
have the technical expert ise to help
people set ~ security systems In their
homes. eeees. warehouses and so on,
Plus you can help them aulomate their
homes.

A retired chap near my home put up
some rceces on the local supennarket
txJlletin boards annouocing he was In
business repairing VCRs, TVs and hi
fis. His corte-on was a free estmate of

the cost of repair. My wife irTmediately
loaded up the car wrth a few VCAs and
a CD player which had been waiting lor
me to have time to set up a workshop
and then see about fixing 'em. I guess,
aner year or so 01 excuses, she flOured
there might be a better way. Well. this
chap. w ithi n days of putting out his
shingle, is up to here In stull 10 fix. His
estimate Is tree. His prices are fair. Plus

he brings good old Yankee thrift to the
table , gelling needed parts from truly
defunct VCA s.

II you want 10 make money aMyou
have to do is look arotn:l and see what
people need done. It may be ha ndy
man work around their homes, leeding
!heir pets while they'll! on a~. or you
rT'ighl as my wife did, Iiod such a need
lor baby-Sitting lhat you organize a ba
by-silting service. hiring dependable
women and scheduling for them.

Unless you're a complete zero you
musl tlave developed some ski lls. SO
where can you markel them? You can
oller services to smaller companies as
a consultant, the reby helping them
avoid medical coverage, which Dilen
adds arol.I"ld 30% or so to the payroi.
Very few companies don' need exira
help, it's jusl that it is so much trouble
interviewi ng people an d hiring them
that they leoclto aVOid It. SO talk to the
boss and f ind out what problems he
has. Then show him hc1#r you can help
solve his proble ms l or a traction of
what he's losing by letting things gO.
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tnen buy the best '

• Runl un IRM cun'l'i' li""..-s ur Macinlo. ...c.
• PrUK,ams a~ a.a i lab~ ru, ~,,> i«,

Tt'dlnki3.... ""o-Codt Tfthnk laln. G, a1,
"d>~ and t: ~I" "_It1lr~t ....
iii ..t il ai Com""reial k ad iolt lC'phont and
Com""'rrial Rada, F.lldonr.....nl. F-Kh
p'''l(ram sold parMlr l, .
• Work ..i1 h I r nHrr qu..-liun poo,,, or
.aod, quntlomaulumalkall, ftl«1td b,
l ilt prtJIram f,om ,our .. takN arrao.

• Q_ium co,rent a. ofOdobn" 1991

• Includ,S foll .....Prn ~raphj".. npla nal lons 17:;;~::::;:;:7'"':'::::::':~
on approprialc que, ll"nsllnd. un Ih. Ill 'll
><nlon. a pup-up ca....lal .....

'!..oK_ "",h;~ <I ud, ltssion~.1Idallo".
l'~s."..n~ al a Lal.... 'i ...... Rrt . , m 10 .......
......>t1l q"nllon. if <It-Urrd.

• Creal" randoml, lene ralril ...mp't lests
on-lInr or p, ln'cd ..-llh graph l" "n
F.p""nltB\l or M,...inlosh print .....
• Public Dumain \lorw RIcIt l UI is
inct.dH "" rrqllt'Sl al no . ,I,a(~.

OSO TlIlor@
Stud) Aialor Ihe Amateu r Rad '" . :,a

C1ACLE '''5 ON READER SERVICE CARD
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Say, have you go! a shirt? Wei then
you're all set to launch a small ham
bus iness of some kind . The shirt is
what you'D lose. Every now and then I
hear someone SOUnding off aboul ham
companies getting rich off us hams.
When I hear thai I know I'm laced with
a blowhard fue led by massive igno
rance. It you want 10 sel 10 hams, fig
ure you 're doing it as a hobby and
make sure you've gel a steady outside
job to cover your losses.

I almost gol into the ham business
back in 1946. I'd designed a fan tastic
eme 2 meter transmitter , . . a pair of
miniature lubes with a long lines tank
Circuit and grid modulatiOn. It WOfked
like a charm. even in the trunk ol my
car. Bil l French W2NYC and I talked
with Millen rep John de Blasi about
their making it. Millen wasn'ttnterestee.
I was just out of the Navy after WW II
and was going back to college in a few
weeks, so we decided it wasn1 a good
~me to start manufact\Jmg rigs. In ret
rosped, cerecs we shoUld have so we
could have shared in the catastrophe
thai hit the ham iodustry in 1964 wl'Ie<'I

il was almost totally destroyed by lIle
League. Even the mightiest fell • .. m
eluding Millen, National, aamcrarters.
Hammarlund and so on. There were no
survivors ol any size.

On the other hanel, going back to
college turned out to be a miserable
waste of my ~me. Two years blown to
hell, with noth ing really to show for it,

and very little ol any vane learned. I
sure wish there ha d been someone
around to put things Into perspective lor
me.

Well, back to making mooey. Most of
the businessmen l talk with have plenty
of jobs open, they just don1 know how
to lind Ihe people they ne ed . I had
Iuncl'l with a chap who's worImg on s0l
id prototyping~. " you're not
aware that Iher'e are now pmters whictl
will make solid objects you haven't
bee n doin g your homework. An d if
you're rot keeping up with what's going
on in technology, how valuable are you
as an ernployee?

Desktop manufaduring is going 10
be a wha le 01 a business in a lew
years , so this is the time 10 work with a
small l irm experimenting with proto
types and come up to speed. In a year
you should be able to name your price
if you get busy and become an expert.

This new lield needs a publication 10
help it grow, but rm too short of people
righl now to taclde it

So tell me again how you 're short 01
money. Tell me about being oul 01
wort . Tetl me about not be ing able 10
afford that new rig.

Starting Education From Scrl tc h

For starters we know our present
educational system is faffing us. Worse ,
we know that unless we make some
major changes we're going 10 be sen
tencing our children and gtlInOcf'lildren

., a second-class quality 01' life, Either
we rum out the ed ucated and skilled
'Mlr1Iers needed to do high-tech manu
lacturing or we're going to continue to
see our standard 01living sliding.

Having dooe a hellacious amount ol
research on the situation, my next prl
Ority Is 10 put everyttWIg I've learned to
gether into one big report Then I have
to see how I can gellhe changes stan
od .

Since t'm sorcnon-coemec. my re
port will tend to emphasize proposed
changes rather than just citing what's
gone wrong. Unless you"Je been Jiving
the . fe of a mushroom you're wen ac
quainted with how bad things are. And
you probably have read, heard or seen
on TV reports on how poorly we're edu
cating our children.

My approach to the educatiooal pro
cess Is to break it down into child de
veccrrent perocs. I'm arbitrarily divid
Ing educatiOn into eight age groups. I
Ihi,. you'. see the sef1S8 of Itlls as we
progress. I lhirlk youl agree !hat we aI
tend to l&am Itliogs differeotly al dlffer
enl ages. We can't deal with a one
year-old kid the same as we do an ado
lescent. And ditto someone in thei r
twenties vs. someone in their sixties.

Age ' 1

You're probably expect ing me to
stan with knOOrgarIen. No way. By the
time kids are lr.'e years old around 80%
Of' so of their lile's patterns are already

lair1y finny set. Nope, we've got 10start
rruch ear1ieI'. Much, rruc:h~. Hc*:l
your chair and don't laugh •• • we're g0

Ing 10 st art with concep tion. I think
you'lI agree that I'll make a very good
case for this. So leI's assign Age ' l to
the nil'l9 months be tween conceptiOn
and birth. As you 'l see. thiS Is a sur
prising ly adive educational period 01

••
As you understand more about the

importance 01 thls time. you're going to
understand why we need to radically
change some motherhood be havior
dumg thiS Crilical period of tife.

Now, before t can help you under
stand how education takes place~
the prenatal months, I have 10 go back
10 some fundamentals of al ee. I don1
want you 10 have 10 take my word for
the importa nce of the prenatal periOd, I
want you to understand why this time is
so critical. And from thaI understanding
you'D be able 10 f'9ure out lor yourself
what changes mothers need tomake.

In my Odobef editorial I explained
how al living organisms obey the most
fundamental 01 aU laws • , • sell-preser
vation. I explained that all li fe has a
stimulus-response mechanism bui lt in
which Is designed to wam of possible
hann, Trees have this and respond to
danger by general ing chemicals 10
ward 011 invasions d insects or to fight
on other plants. In hoo1anS pain is our
waming medium. Pain tens us when

Continved on page 82
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Now you can
do something

about
the weather

PEET BROS. cm IPA.' " :'H:~~~077~
Frw Brochurt' Our l7lJt l'Nr e llfl __ c.

• Wind Speed and lhrectlon
• Temperature • Chlll factor
• Al arms • IIighllllowsi
tim~dalt's . Metriclt:ngl ish
• Quick·Mounl (no lootS)

ma'<ltwad mounting · Fast,1'1I5y "Point 11 P1u«" direc
tion calibration (pal pt"ndillJO • OptkJiW !Il'lf-empty
~ rain pugl' . 3O-day mofll')' back guarantee e Dne
~l"ar ....'amul t)· . ru:s $:.10 introductory SlI\ings:

H o me Weather Station f1'g. $179 ... only $1",9
All I hlJlle, without ....i nd djreeuon sensor ....... S119

0..1. In I:S...-Id loK2f> >bil'P l ,,~ , I............ SJ '"- add 6' w.

Our new Home weather SUo
t ion helps you plan your day,

safeguard your family and prop
myb)'all'rting)'OU 10kl!:iIl",'!'ather

condnjons that onen vary from distant forecasts.
Tells you to: Warn loved ones when wind chill

th reatens frostbite ... Secure outside belongings
against unexpected gusts ... Protect plants when
an alarm signals dangerous heat or cold ...
Inl:rt>3sewatering ....'hen rainfall is too low- and
much more.

Designed to fa r outlast all ot her s, t he
nTI~IETr.R II gives ~"OU O'o't'r 20 mosl-....anted
features includi ng:

\lS,-vMC phont' onJo>ft; !'W-[S..\ PEt;T (872 1'$.l!l).
Or ...00 ctw.:'k, m-O. or crNiit cxcd no. and <'llJl. da«o 10:

SUBSCRIPTIONS: 800-524-9285

"Xow my main I~ing program...h)' f ar the best ew keybd," .-1. Robbins, NOJR

RAI ENTERPRISES 4508 N. 48th Dr ; PhoeniX, AZ 85031 USA

EASYLDG I" , CW& trx cntr $30.00 EASYLDG PLUS $40.00
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_qRP
MidlaeI8I)'o9 W88VGE
2225 Mayflower NW
MassilOn OH4464S

MOSFETs
For the last year or so I have been

playin g with a remarkable souo-staie
device: the power MOSFET (MOSFET
Is short lor Metal Oxide SemioonduclOl'
Fie ld Effecl Transistor) . The power
MOSFET was Introduced by SHiconix.
Inc., In 1976. I Mel whallhese devices
are capable of doing absolutely amaz·
ing. More and more of them are finding
their way Into my QRP projects.

Figure 1 shows a schematic drawing
for a power MOSFET. The three main
leads to the power MOSFET a re: gate,
drain and source. Most power MOS
FEls are "N" type devices, but there
are several different types being made
as ~P" type devices. Notice the diocle
connected between the source and the
dra in leads. Th is diode Is part of the In
ternal WOfklngs cr ee power MOSFET.
The tntemat diOde has the same cur
rent ralWlgs as the MOSFET.

There are many, many specifica
tions lor the power MOSFET. but we
need concem 0ISSe1ves with only lour.
First there Is the continuous current lor
the drain, commonly called 1(0 ). The
drain current is for a specific junction

Number 18 on rot' fMdbIIek card

Low Power Operation
lefT1l8raltJre sod at a specifIC gate volt·....

The second spedfication Is the gale
on resetarce, known as ROS(on). This
is ihe resistance the FET shows when
it Is turned fully on. This resistance Is
measured between the source and me
drain.

Third is the voltage of the MOSFET.
As a rule , as you lower the ROS(on)
the voltage ramg of the MOSFET is al
so lowered. In other woras, a power
MOSFET wi th an ROS{on) of 0.028
ohms may be rated at a YOIIage of 50
vo lts. On the other hand, a power
MOSFET wilh an ROS(on) of 0.018
ohms may have a voltage rating of only
30 volts. They make power MOSFETS
10 harde I.4l to several hundred volts.
Howev1!r. as Ih8 voIlage eeeaees. so
does the RDS{on) resistance. With Ih8
higher voltage , yo u can have an
ROS(on) of several ohms.

The ROS(on) resistance Is also de
pendent on the temperature of the
MOSFET junction. Most power MOS
FETS have a posit ive tempe rature
cure. As the poIIIBr MOSFET beats up.
Ih8 ROS(on) resistance incfeases. This
increases the vottage drop across the
device and causes even more heat to
be b1.lilt up.

The fourth specification Is Input ca-

mum. Voltage higher men th is may
ca usa the insulator surrounding the
gate to be pierced , destroying the
MOSFET. This Is known as ee break
down voltage.

A voltage pump can be as Simple as
an oscillator and a voltage multiplier
circ uit . The re are several different
types of MOSFET gate drivers avea
able. These are little more than a volt·
age pump and assccetee control cW'
cuttry, all contained in a single 8-pin
DIP IC. Right now, these ICs are some
what expensive and hard to obt ain.
Figure 2 shows a simple voltage pUrJll.
Notice that it consists of a s ingle
CMOS IC and some d iodes . Two
stages of the Ie are configured as an
osci llator. With the values shown, the
oscillator runs al about 300 kHz. When

the control line Is pulled low, the output
01 the oscillator is coupled 10 me two
0.01 capaCitors and then InlO the volt·
age multiplier. The output is about +22
volts. This voltage pump works up to
several kHz. Ifs a bit slow to tum off

and therefore may add SOlTCI dstortion
10 the output if you try 10 switch i1 olf
and on at a rate of over 20 kHz.

A zerer diode on me output of the
voltage pump will protect the MO S
FET's gate from over-voltage. This Is
but one version 01 a voltage pu~. I've
used just aboul every configuratiOn
wilh jusl about every IC known and
have always come up with something
that works. A 555 timer In a stable
mode makes a great voltage pump.

You can parallel-power MOSFETs

GET THE ATV BUG
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New 10 Walt
Transceiver
Only $499
Made in USA
Value + Ouality
from over 25years
In ATV...W60RG

Snow Ireo line 01 sight OX Is 90 miles - assuming
14 dBd antennas at both ends. 10 Watts in this one
box may be all you need for local simplex or repeater
ATV. Use any home TV camera or camcorder by
plugging the corrpcsite video and audio into the front
phone jacks. Add 700m antenna, coax. 13.8 Vdc@
3 Amps, TV set and you're on the air - II's that easyl

TC70·10 has adjustable>10 Watt p.e.p. with one xtal on
439.25. 434.0 or 426.25 MHz & properly matches RF
Concepts 4·110 or Mirage Dl0l0N·ATV for 100 Watts .
Hot GaAstet downconverter varicap tunes whole 420-450
MHz band to your TV ch3. 7.5x7.5x2.T aluminum box.

Transm itters sold only to licensed amateurs, lor legal purposes,
verified In the lalest Catlbook or sood COPYof new license.
Call or write now for our complete ATV catalog
includingdownconverters. transmitters, linear amps,
and antennas tor the 400,900 & 1200 MHz bands.
(818) 447·4565 ..........'30- .... Vi IIC CODr·' &a..
P.C. ELECTRONICS T_(WOO.O,
2522 PUlIOn un. Arcadia CA 91007 ..aryann (WB6YSS)



Figure 1. Schematic cJrawing for a power MOSFET.

device may be rated at 50 amps of
drain current, getting that much CUTTenl
in ancl out can be a real engineering
task. It's better to use two or more
MOSFETs In parallel 10 split up the cur
rent instead 01 using one MOSFET.

Next monlh I'll have some circuits
using powe r MOSFETs. Also, in uie
coming months I'll show you how to
bui ld a solar charge controller using
pulse width modulation by way of p0w

er MOSFETs. Stay tuned-there's a lot
01 good stuff coming up here in the
"CRP" column. iii

CIRClE 1aa ON READER SERVlCE CARD

tancet Aga in, these devices come in
the Siandard TO-220 case. You can
lind these MOSFETs fisted i1 both the
Digi-Key catalog and the Mouser" EIeo
tronies ca talog. Neither company car
ries the Sdiconix oevees.

Because the T0-220 case is eiectn
cally hoi, when mounting the MOSFET
to a heat sink you mustlnsulale the de
vee rrcm the heal sink. You can use
any 01 the T0-22O mounting kits on the
market RadiO Shack sens one for un
dera buck.

I have lound that even though lhe

FI{}Uf8 2. Simple lIOItagepump for a high Side FCT gale dnver.

SGC Bullding.l3737 S.E. 26th St., &llr.ue. WA '8005 USA Fox 206·746-6384 r a (206) 746-63 tO
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What's Available?

Here are soma typiCal power Me5
FETs you can buy. The IRFS11 is avail
able from Radio Shack. It goes for
about S2 and has an ROS{on) of 0.5
ohms at 4 amps of drain current. II's
not a real "hor MOSFET as they go,
but you'll lind il hanging on the pegs at
the local "shack." For a much belter de
vee. use an IRF531, This MOSFET is
about 10 tines better than the 511 and
has an ROS(on) 01 aboUt 0 .05 ohms at
a drain current 01 15 arrcs. Both the
511 and the 532 come in a standard
TO·22O case style.

For even more current and a lower
ROS{o n) . try the IRFZ30 and the
IRFZ 42. These MOSFETS have a
d rain current 01 over 50 amps! The
ROS(on) is a scent 0 .028 ohms. Al
though much harder to l ind , the SiII
conix SMP60N06 has a drain correot of
50 amps and a RDS(on) of only 0.018
ohms. Siliconix also makes a ae-vou
MOSFET with an ROS(on) 01 0.010
ohms. That's 10 mauonms 01 res is-

also aucws the
designer 10 use a
smaller power sup
ply. Irs much easer
to ge ne rate +60
volts at 50 amps than +12 Volts at
250 amps.

Because the power MOSFET is a
high ~nce device, it can become
unstable when used in certain designs,
and God knows, I've fried many a p0w

er MOSFET in my workshop . I 've
blown the lops right oflthe case, Ieev
Ing only me leads left soldered to the

PC ""',,"
They wi' OSCillale on their own lor

no apparent reason. Even when used
as a switetl, the wiring to and from \he
power MOSFET as well as \he layout
cure PC beard must be taken Into ac
count. One designer I know who is
working on a high power (2 kW) sine
wave inverter told me to add rerrite
bead s to the gates 01 each power
MOSFET 10 keep them tame. lay out
your clrcuit for a power MOSFET just
as you would any RF dev ice, even If
you're not using the MOSFET In an RF
appliCation. This inCludes good ground
ing and plenty ot bypassing, especia lly
on the gate lead AI leads must be as
short as poss~. No clip leads are to
be used here.

,.
./

GATE

N-CHANNEL ENHANCEM EN T
MODE SI LICON GAT E
POWER MOSFET

DRAIN

SOURCE

withoottoo much trouble. You don·t
need to worry about pi ck ing out a
-matched pa~ as you do with transis-

""'.
In theory, a perfect swllch woulct

have zaro resistance whan on aoo infi
nite resista nce when all. A powe r
MOSFET comes very close to a perfect
S'Nilch. And i'1deed. a power MOSFET
makes a very good swncn. Power
MOSF ETs are used in a va riety 01
switc hing appli cations , mainly in
switching power supplies. The new
compact fluorescent lights use high
votlage power MOSFETs insteM of a
magnetic core balaSl

A power MOSFET is a YOIIage-con

trOlled device unlike the transistor.
which Is a current-ccntrcned device .
The drive requirem ent l or a power
MOSFET is easy 10 obtain. For simple
switching droJils. a gate vortage at +10
valls will tum the MOSFET lully on.
One of the best traits 01 the power
MOSFET is the ability to be rapidly
switchect on and 011. This makes the
power MOSFET a very good ceoocete
for RF switching and ampli fication. A
power MOSFET amplifier can be coer
ated in Class A. AB. Bore. The power
MOSFET is particularty irrmune to high
SWRdamage.

If all 01 this is true. then why have
we seen so little about the power MOS
FET? Well, price Is one thing eet has
kept them from use. However, the price
ot Single-lot power MOSFETs has fal 
en to the point where you can now buy
them tor lM'Ider two dollars. For MOS·
FETs with a really low ROS(on). the
prce is still a favorable $4-$5 each,

For use In RF applications, most
power MOSFETS Iika 10 see a souroa
YOltage ot +28 volts, While it takes no
more effort to build a za-vcn supply
than to build a 12·vo/t one, a 28-voIt
transceiver Is muetl harder 10 operate
in the field on batteries. w nen used
with a commercial power line, thaI reo
striction does not apply. In fact, many
of Ihe newer transceivers today use
high vottage (+28 volts) power MOS
FETs in the power amplifier stages.
The higher supply voltage gives them a
better elficiency and a cleaner output
than a bipolar nansercr. Japan Radio
has recently placed on the market a 1
kW solid-stale a~h lier using high volt ·
age power MOSFETs running wilh a
..50-volt supply. The higher vo ltage
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"Some rigs just have too many
buttons and switches for one chip

to read them all! "

MiChael J. Geier KB1UM
clo 73 Magazine
70 Route 202 North
PetertJorough NH 03458

The Last Micro
Hi. 101l(s. I think we're finally ready

to wrap up our Micro Power mtnrs
ertes . We've covered what micros are,
how th ey work and what can go
wrong. Let's look at some 01 the oltler
circuils sometimes used with micro
processors and mcrcccouoners. and
at meproblems they can cause.

Reach Out and Scan Someooe

Some ngs just have too many but
tons and switches lot one chp to read
them all! This can be true even when
the switches are multiplexed. In such
big radios, inpuVoutput (1/0 ) expander
chips are used. These are nOl hing
more than data seleclors or mUlbplex
ere. In this case, Ihough. the term
- mulUplex· ha s a slightly cmerent
meaning than it does when applied to
switches. What these chips do is place
the binary value 01 some of their input
pins onto their output pins, wilh the
computer selecting whiCh input pins
are to be examined . For instance ,
there may be 16 input pins and lour
output pins. By sending a code to ltle
muluplexer chip, the computer can
check all the inpul pins in groups of
lour.

Another tech liq..Ie sometimes used
is data encoding . Here, the 16 input
pins are Simply converted inlo a lour
bit WOrd, (Remember, four bit s can
specify 16 different states.) The com
puter simply decodes the lour bits to
detennine wAch button was pressed.
The disadvantage of this sys lem is
that it can only tell if any 0fI6 button

The Tech Answer Man

has been pressed . Multiple presses
will cause an erroneous code. That is,
unless the bullons are scanned lirst,
as I described a cou ple 01 columns

"''''
No Respon se

If tne radio won 't respond to a
button press, there are some clues to
look lor before you d ig In with the
scope. First, is it just one button that
wonl wor1l.? If a. the others wor1l. , I'd
su spect the switch itself. Check the
voltage on both sees of It, tl you see
a pulse, then you know n'e a mum
prexed (scanned) switch. The pulse
should appear constant on one side
of th e switch and come and go on
the oltler Side when you press me but·
ton. II you canl find the po'se on the

other side. til e switch is not making
contact. In particular, thai can happen
witll flat membrane switches, particu'
larty il they've been exposed to bad
env ironmental ccncrnone such as
liquids or prolol'lQed cigarette smoke.
II the switch is bad, you may be able
to peel it apart and clean it il you'fe
careful.

II you get DC on one side of the
switch and nothing on the other side,
try scoping the DC side wh ile you
press the button. II il goes to zero, the
switch is wortting. II it doesn't, check
lhe other side. If it rises. again, the
sWitch is working. ll ltlere's no change,
me switch is noI working.

Getting Lost

If the switch is working, the signal
must be getting lost somewhere on its
journey to the micro. Unfortunately,
that joumey may be quite COOYOIufe<1!
II me lfO system is seamed, chip by
chip, by the micro. the bullon press
may be lumed into no more than a tiny
blip befofe entering the bitslream. It
can be mlghly hard to separate the
blip you want from au the other blips
because everything is traveling on a
common buss. just like in afro( comput
er system. Really. it can be next 10 1m·
possible without a logic analyzer, or at
teast a duat-trace scope and a lot of
Iud<.

A bad lJO chip is much more likely
than a bad micro. Try this: Trace the
switch back 10 the va chip. Now find
the ' chip serecr pin. There should be
a pulse on il. Trigger your scope on
that pulse and then check the output
pins, one by one, wtlile you press and
lei go of the button. If you fll'ld an ClUI
pol pin with a pulse appearing Of" dis·

appearing when you press the switch,
lhe va chip is good. If you can't find
any change, the chip probably is bad.
There's no easy way to be absoIulely
sure, short 01 trying a new chip. Lucki
ly, many radios use standard 1/0 chips
you can get Irom American compa
nies. SOme, 01 course, don't.

By the way, if there is no pulse on
the chip serecr pin , check th e
schematic to see lIthat pin is tied high
or low. In some simple systems it can
be, partiCUlarly il there's only one 110
chip to begin with. MosIlikely, though,
there are se veral chips be ing
scanned. II the chp select pin is ceo
nected to the output of another chip,

and there's no pulse, suspect the oth
er Chip, because il isn'l driving the va
chip, Of course. it may not be getting
the Signals it needs. Now you can see
why it can be so madderWlgly diffICUlt
to mess with any but trle smanest digi
tal systems. You can spend an awful
101 of time going down blind alleys and
buying chips you don't need.

Going Out

The same 110 tec'" ilques are used
lor LED amunciators and some other
outpul signals, including those which
actually control various parts of the ra
dio. Remember, when you select the
operating mooe (AM, SSB, etc], tF 1iI.
ter, ee., you are reaRy telling the micro
to select them. It Interprets your re
quest and sends all kinds 01 Signals to
vances circuits in the rig. For instance,
whe n you change bands , no t on ly
does the frequency synthesizer get
set, but the various bandpass filler re
lays get set, too. Ever notice that bJn
iog through certain frequencies caus
es e mechanical click from the radio's
Inlerior? That's a bandpass Iilter relay
being trippecl.

110 failures can cause all kinds of
strang e symptoms. For ins tance. il
transmit outpuf power or receive sen
sitivity is way down only on a certain
bend. check that the bandpass filter
relay is being set, and that the relay
contacts are working. Al so , many
lunctlons are switched with diodes,
and a bad diode can make it look as if
the va system isnl wof1(ing property.

In general , 1/0 failures are more
common on Ihe output side than the
input side because many outpuls are
driving things, such as LEOs, which
require substantial current. Some ra
dios use buffer transistors to protect
the chips, but many don't and those
can stress the chips 10 tne burnout

po;""
Memories , . ,

ROM and RAM can rail. When they

z 
•
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"Remember, most thermal problems
are caused by bad connections,

not bad chips."

do, the micro essentialy has a case of
Alzheimer'S disease, and it acts ac
cordingly. II may do si rang e things,
such as write garbage to the display or
retuse to tu ne properly. U sually,
though, inl just crash altogether and
become non-responsive.

If the failed memory Is ins ide the
micro, the chip must be replaced. It
the memory is exte met, you're in bet ·
ter shape because memory chips usu
ally are a lot cheaper than mieros. At
least. RAM s are, ROMs are another
story because they coRain the ma.....•
tacnner's operating program. Although
the cnp may only be worth frve bucks,
you may pay S50 or more for a new
one. You're paying for the software,
not the ICI

Memories can fall in th ree ways,
First, the chip can die completely, with
all o f its outputs stuck either high or
low. This is the mosl common type of
failure. and the sluck outpuls can pun
down (or up) the entire buss, making it
very hard to find the guilty chip without
pulling them, one at a time. In the
case of soldere<Hn cnps (wtlich most
are) , the l ikely d amage to the PC
board 'rom removing ee ecee chips is
SO severe that you would be foolish 10
try It.

Ano the r fa ilure mod e causes just
one of the ch ip's output lines 10 get
stuck. T hat w i ll caus e one of th e
buss's lines to get stuck. II you see ac
tivity on all the buss's l ines except
one, suspect this kind of fai lure. Try

disconnecting l rom the board the sus
pect pin of each chip, one by one. Be
sure to recomect them after each try
so !hat only one is disconoected at a
time. Of course, the computer won't
wof1( property in that sta te, bul if the
stuck buss line starts showing pulses
again, you've found the bad chip.

Th e weirdest fai lure mode occurs
when only one memory cell goes bad.
In that stat e, everything continues to
wof1(, but il jusl doesn't work, Data
gels scarreiee and the comput8f" mal-

funct ions. The problem may be as
subtle as a wrong display digit or indi
ca tor light, or it may shut the computer
down aitogetherl Trust me, you won't
fllld ttVs problem. II you suspect it, go
l ind the shipping boll. luckily, this kind
oIlaijure is pretty rare. rve seen only
two memory chips do it.

All Het Up

These tenere modes can be ther·
mal , to o. Generally, a chi p with a ll
li nes stuck is dead an d wi ll not be
thermal. Bul a single line can be work·
Ing when the chip is cool and then quit
when things wa rm up. A single bad
memory cell can do Ihe same. A can

of coo~ng spray will rea lly help he re.
By the way, there no w a re ozone'
fri endly cooling sprays avai lable. I
have a can, and it is oc:td stull. It works
pretty _I, but it is very heavy and it
Iilerally -ralls" out 01 the can! It looks
quite strange when you spray it. Also ,
a teres to ruin plastic, so keep it away
from the outside of the radio.

II yo u have a thermal prob lem ,
spraying the chip will not di rectly re
Ium the computer to operatioo the way
it would in an analog system. By the

lime you spray me part, the comput
er's program is oft in never-never land.
The cure is to spray the chip and then
turn the ra dio off and back on. If
mere's a reset button, that should do
it, too. Rement>er, most thermal pr0b
lems are caused by bad connections.
not bad chips. Even if SPlilying a chip
fi~es the problem, check the connec
tions 10 the board before replacing the
part. Even il they look OK, try reset
dering them. You never know, you just
might save the cost of a new ICI

Now, let's look at a leller:

Dear Kaboom,
My TS-940 has an odd problem. /I

worKS fine for a while. then it goes
nulsl The disp lay gets weird and
the rig won'! work. If I tum it orr and
on again, it worlls for a wtJjIe, then it
does /he same 1hIng. Clearing aN /he
memories has /he same effect. Any
ideas?

Signed,
Scrambled

Dear Scram bled,
This is very applOpriate to ou r cur

rent topic. Your rig's COfT1lUter is get
ting trashed. This one's easy, though,
II you remove the unit hold ing the
speaker, you'll see a seal ed metal
boll . Unscrew the cover and you11see
the "Digital-A" board. On it, there's one
soc keted IC , and mat's the RO M
which contains the rig's operating pro
gram. Early '940s etten had this prob·
lem, and the solution is to pull the IC
and put it back in, being sure to press
it in all the way. (Be careful not to re
verse the chip, of coursel) Appa rently,
the heating and cooling cycle makes
the chip wof1( its way out of the soclo:.et
oYer a long periOd of 001&. (My old Ap
ple 11+ had the same problem!) Later
' 940 s had a wire sold ered to the
ground pin of the IC, and even later
ones had no socket al all . I suspect
yours is an older one, though, or this
wouldn't be happening.

Well , I Ihink tnat about covers the
micros so, next month, we'll get into
something new. See you then. 73 de
KB1UM. iii

SPACENET 3
CHANNEl 21
6.2 WlDE
BAND AUDIO

It 's Fun! It 's Easy! It's Exciting!
mo re information , call or writ e for your free
Or send your dues now. check or cha rge: $:10 U.S .,

$45 all else. ($ 15 towards the AMSAT journal.I

JOIN TODA Y. For
information packet.
$:16 Canad a / Mexico,

AMSAT Has Established Amateur Radio
As a Permanent Resident in Sp ace!
From operating any 01 12 Amateur satellites circling the globe today to
participating in Amateur Radio activities from the Space Shuttle, the benefits of
space based Amateur Radio are available to you by becoming an AMSA T
member, Our volunteers design, build and launch state-or-the-art satetnes lor use
by Radio Amateurs the world over. We provide educational programs that teach
our young people about space and Amateur Radio. Most of all, we provide our
members WIth an impressive array of member benefits including:

• Operating aides such as discounted tracking software and land line BBS.

" An extensive network 01volunteers to provide you local technical assistance.

" The AMSAT Journal, your bi-monlhly periodical devoted to the

Amateur Space program,

Let's
~Talk

Radio
Network

OonTmiss.••
"Amateur Radio Weekly"

With your host
Frank Collins-N6TAF

Saturdays 5- 7p.m. EST
Live!

For Air Over Your Repeater!

• General Interest & Technical Talk
• Programming Suitable for Air

Over Amateur Radio
• Live Call -in Programs

AIRTIME AVAILABLE!
LTRN. 80, 1555. Oak Park. IL 60304-0555

708-383-0778

AMSAT, P. O. Box 27, Washington, D.C. 20044
(301) 589-6062; Fax: (301) 608-3410

C11lCL£ IIOON ItlAO£lt S(RVJCE CAIlO
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"Within their operational limits,
digital filters can provide much

better performance than
analog versions. "

PACKET & cOMPiiTiis~

Jeffrey Slcman NIEWO
75 Herriott Street
FflJnklin IN 46 13 1

Simulated Circuits- DSP
High Tech in Your Shack

As most of you already know. one
01 the major components 01 a TN C
or multimode controller is a modem.
"Modem" is a compound 01 the be
ginnings of the woo::Is MODulate and
DEModulate. It is the modem's job 10
tum digital signals--wtlich consist of
simple "on" or "off" information , un
SUitable for transmissiOn on an audio
chal'Vlel---into analog Signals which
are suited to audio transmission .
Norma lly. the modem does its j ob
.....ith the help of analog filters. These
are tuned circuits that react to th e
presence of the tones used by some
particular comm unications standard.
For example, packet radio running at
300 baud on HF uses tones at 2110
Hz and 23 10 Hz to t ransmit data.
So, to receiVe 300 baud HF packet,
a modem needs fitters at these fre
quencies. Keep in mind thai this is
meant to be a simple example to get
the point across: As the data rate in
creases, the complexity of the tT'IOd
ulatiOn scheme follows, USing other
aspects of the signal. like its phase.
The eKample given is called "FSK"
for Frequency Shift Keying.

The idea is this: Until recently. if
you wanted to receive a particular
mode, you needed a modem soecn
tc to t hat mode . made 01 analo g
parts an d somehow connected to
your controller. While you slill need a
modem designed for each mode's
uniQue properties, it no longer needs
to be made of capaCitors and resis
lors. How is this IXl$slble? Thanks 10
a lechnoIogy-not new, though only
recently affordable-called OSP
(Digital Signal Proce ssing). OSP is
an application of computer technolo
gy lhat leIS a hardware engineer de
sign and implement an analog Circuit
in software. That circui t is a simula
tion of the discrete (individual analog
component) version that function s
precisely as if it were a normal ana
log circuit . Th is approach brings a
number 01 advantages, with two be
ing of part icular interest to the ham.

Perfo l'mllnce

Within thei r operational limits, dig
ital f ilters can provide much better
performance than analog versions.
One 01 the reasoos is the abilily to
precisely tune the behavior of the
particular filter, even to the point of
having it change cnerectensucs to
best suit the current situation . Digital
lilters can be created with character
rsncs unavailable in analog de
signs-such as the brick wall f ilter
you will lind in your CO player, This

finer is deSigned to completely elimi
nate any output aeove 20 kHz, and
the digital version can have a vel)'
steep cutoff not possible in an ana
log implementation.

FleKlblllty

This is the part that will be near
and dear to the hearts of tncse of
you who have gone from RTTY to
AMTOR 10 1200 baud packet to
2400 baud packe t- you get the
idea-buying a new boll for e ach
mode, A OSP-based muttimOde cen
troller Just doesn't become cesc
lele-at le ast not fo r a long t ime.
Why? Because the rnodems--lhose
pesky pa rts that are erttereot lor
each mod e aren't real, they' re sim
ulated by the OSP chip. This means

tnat a OSP-ba sed unit only needs
new software to operate in the latest
and grealest mode. Fina lly, you can
buy one boll and stop.

Of course, modems are not the
only use for filters in the hamshack.
AF (Audio FreQuency) and RF (Ra
dio Freque ncy) !ilters that tai lor the
signal heard from an HF receiver are
also vnet to good operations , partic
ularly on crowoec bands populated
with rogue broadcast stat ions-/ika
40 melers-or stationS whose entire
ham radio interest (it seems) Is lun
ing up on top of other 0S0s--c0m
monptace on 20 meters . TraditiOnal
analog filters can he lp wilh these
problems, but th e limitation s real
world tilter c ircuit s place on them
makes rrem far from ideal. For eK
ample. a good analog notc h fi lt er
can eliminate much of a single inter
tering carrier-like the heterodyne
from a broadcast transmiller, or a
stalJon l uning up--but they are diffi 
cult 10 tune and can only deal with a
si ngle Interf ering signal at a time.
Enter OSP, perfectl y suited to this
problem. Wilh a re lative ly si mple
OSP lilter II Is possible to adaptively
(that is, on-the-fty) notch out Interler
ing signals-automatically!

This is possible because of the
highly correlated nafure of a hetero
dyne type lnterlering Signal. In other
words, the signal is cons tant and
regular--completely unlike the hu
man speech thaI is carried by the
desired signal. A OSP-based notch
filte r can automatically identify and

eliminate muniple interlering carriers
with very narrow notch filters , bui lt
on-the-ffy by the filter boll itseII-no
tuning or adjustment. Imagine being
able to have sse aSOs on 40 me
ters ag ain , at nighl! If th is sounds
like magiC, weM it is a sort of comput
er technology magic, but it works ,
This problem Is Ideal to r OSP be
cause of the nature 01the intarlering
signal- steady and constant. What
about problems with tntertennq im
pulse (ignition) , or White noise , that
don't share this convenient obvious
re§ ?

OS P can h e lp here , too . T he
technique is just the inverse . Get
this; The OSP filter listens to the sig
nal, identiflEls the human speech by
its characteristic properties (speech
is not highly correlated like a carrier,
but it does have specific Qualit ies
that separate lt lrom noise and OIher
Signals), and builds a bandpass fil 
ter-aga in on-the-lly-that f its the
speech. The effect is to filter out the
surrounding signals that are interfer-

ing. The results of this process a re
not quite as miraculous as the notch
litter but it worxs, dropping the noise
by as much as 20 dB. There are
some IImil ations to this technique ,
and it won't take a signal from the
mud and make it louder than th e
5 9+20 no ise from the dirty power
line insulator down the block. On the
other hand , It certainly will reduce
the user fatigue caused by listening
to the noise surrounding the signal
you want, and make aso s on the
HF bancls less headache-produCing.

What You Can Buy

Thanks to the general availability
of low cost OSP chips. several man
Ufact urers now oller OSP-based
ham radio gear. These products fall
into the two categories discussed
above-mult lmode controllers and
adaptive filters , Here's a list (fai rly
complete , bu t ce rtainly mi ssing a
lew) of what you can order today to
get on the OSP bandwagon , and
maybe reduce some of those het
erodyne headaches.

Multi-Mode Contro'lers

OSP-1232 and DSP-2232
AEA (206) n4-5554
List Price:
OSP· l 232 $789
OSP·2232 $999

The DSP-K232 series of d..ta c0n

trollers from AEA are available now
through dealers. The diffe rence be
tween fhe two units is in the number

of radio ports--one for the 1232 and
two for the 2232. The OSP-ll232 is

based on the Moto rola OSP56OQl
OSP chip, paired w ith a ZUog Z 
18o-wh iCh does the general pur
pose computing. The CUfTently-ship
ping version of the OSP-ll232 oilers
10 modem p rog rams f o r t he
OSP56001 stored in ROM:

300 baud HF packet
1200 baud VHF packet
2400 bps packet
1200 bps BPSK packet (satellite)
HF RTTY
Morse
Facsimile
FM SSTV
9600 bps (K9NG compatible)
l 2OCV48OO bps ASCII (SateDne)
and dual port operallon (OSP-

2232) for 30011200 or 120011200
baud packet , and ATTY-AM 
TO Rl1200 baud packet ccmerne
nons. There is 32K 0 1 OS P RAM
which can be used 10 download ad
ditional modems Into the unit. These
luture modems wlll be delivered by
AEA on diskette, or be made avail
able lor downloading from a BBS.

DSP-12
L L Grace Communications
Products
41 Acadia Or.
vccrteee NJ 08043
(609) 751-1018
list Price: $695
RAM Ellpansion; $99
A-to-O, D-to-A option: $49

The OSP-12 from L L Grace is
ideal for Ihe eKperlmenter. Along
wit h its OSP56001 OSP c hip, it
sports a V40 (PC-compatible) pro
cessor on board . Th is means tnet
programs for the bOK can be written
in readily available PC-bas ed lan
guages with alt of their associated
deve lopme nt tool s . With t he 1
megabyte RAM upgrade option, the
OSP-12 oould be made into a stand
alone packet station with a sophisti
cated terminal program built...... Q( a
sceeai-corpcse comrnooicatioos de
vice. Also available for the OSP·12
is an eight-ehannet A-to-O and OAC
option which allows for all so rts of
possibilities-Includ ing te leme try,
voce recording and playback, and
any other analog application that lhe
exoenmenter can think 01.

Out of the cox, the DSP·12 works
as a multimode con troller, and pro
v id es modems f or a vari ety of
modes, including advanced satellite
operations , in ad dition to the stan
dard HF and VHF packet and RnY
modes.

DSP-based Filters

NF-60 DSP Notch Filter
JPS Communications
P.O. BoK 97757
Raleigh NC 27624
(800)533-3819 , (919) 790-1048
list Price: $149 .95

The NF-60 from JSP Is a OSP
based notch filter thaI automatically
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el iminates multiple Interfering carri
ers. The unit is connected between
the speaker output of your rig and
an external speaker (fo r which it has
a buill -in amplifier). It has only two
controls: a power switch and a notch
switch. When turned on, the unit au
tomat ica lly de tects and eliminates
steady-state interfering signals, It is
very fast at acquiring and e1imirlating
these signals , and is rated at less
than six milliSeCondS.

The unit works very well , and Is
ideal for requter users of 40 meter
sse.

NtR-10 No lse/lnl erterence
Reduct ion Filter
JP5 Communications
(see above)
ust Price: $349.95

The NIR- t O, also Irom JPS. incor
porales the functionality of the NF
60 (above) and adds and adaptive
speech filter. Th e unit wo rks well
and s ign ificantly red uces back
ground noise when the desired sig
nal is noticeably stronger than the
inlerfering noise. It also incorporales
a variable ba ndpass l ill er, which is
user adjustable.

DSP-100
Kenwood U.S.A, Corporation
P.O, Box 22745
2201 E. Dominguez 51.
Long Beach CA 90801 -5745
ust Price : $629,95

The OSP-, 00 from Kenwood Is
an accessory item for their TS-850S,
TS-690S , and TS -450S HF
transceivers, The OSP-100 includes
a speecn processor based on OSP,
and two OSP-based notch fi lters .
These are selectable from front pan
el switches,

DSP-59 OSP_based ada ptive
noise filter
Timewave Technology, Inc,
2401 Pilot Knob Ad,
St. Paul MN 55120
(612) 452-5939
USl PriCe; $299
(introductory)

The DSP·59 from 'nmewave is
snn uar to the JSP NrA-10 described
above. II provide s adapllve speech
fJllering and sharp filters for CW, RT
TY, and SS B, It also incorporates
automatic he terodyne elimination ,
The unll will ship sometime In early
December 1992,

As you can see from the li st , if
you are wiUlng to spend a bit of mon
ey, you can get in 00 the OSP tech
nology reVolution. For those 01 you
who CBrVlOt spend the money today.
hang on , Within a year or two many
0 5P products will tum up wilh much
lower price lags, If you are a regular
HF sse user. though, DSP adaptive
nners make so much sense n's hard
to turn them down.

A Mini-Survey

rc Mke to get an Idea of what you
are doing out there . If you could take
a moment to answer the following
Questions [respond by paper mail to
the address above, or bye-mail 10
the address{es) eecw pleferred] it
will help me to make th is column
more useful to you ,

1. What is your callsign?
2. What Is your license etass?
3, What computer(s) do you use

In the shack ?
4. What operating system/env;

ronment version(s) do you use?
5. Which digital modes are you

equipped for?
6 . Which digital modes are you

aetNe in?
7 . Which 0 1 Ihese columns

(month, year) has been your favorite
(If any)?

8 , What has been your biggest
problem wilh computers in ham ra
dio?

9 , What would you like to see in
thiScolumn?

10, Anycomments:

You don't need to copy the ques
tions ; just put the number be fo re
your answer. AnSW9r all the ques
tions, or just (he ones you want.
Make the responses wordy or brief. I
really want your feedback to make
this column something you look for
ward 10 each month , Thanks so
much for your participation ,

My Electronic Addresses:

Packet: N1EWOONOARY

(Nole; t'd love to hear from you
on packet-but not about the sur
vey! This survey is the business of
this magazine, and we can' do that
on ham radio , However, a personal
note or lest message is Just fine.)

Internet: jsIoman Omcimall,com
(This is my preferred address,)

MCI Mail: jsloman
(Th is is the same as above, but

direct ,)

ccmcoserve: 71221.1143
(This is my least favorite place to

get man. but It is OK.)

Even If you don't answer any sur
vey questions, I am very interested
in anything you have to say, I can't
answer every message-though e
mail has a much better chance .
Many of you have written asking for
help. You have not been lorgotten--l
am planning a "mall bag. column for
the near future where I can answer
the man y s imilar questions that
come in. For those of you who have
wriIlen saying that you enjoy the col 
umn, thanks, For those of you who
would like to see additions/changes,
please write tom~'s the only way
I have 01 knowing what you need
and want. 'Til next month, 73 de
NtEWO, III

SURVEILLANCE

CAU ,DEU IFIEII dlrlu · dll~ l.fS nlll' l ~bOni ....H'.
Slll<1I , hi" u ..btr .Il~ d.l. III ... I ' Cl II •••$-II,n I ..

CO!JIlERMEASURES Electronit Dn im;
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CIRCLE 157 ON READER SERVICE CARD

SATELLITE T.V.HANDlE-BASE
P" TENT ""ILED

FIfIIlIly! An accessory lor~ Handle Ta11ue
or Hand held scanner: FUlctOllll, ElflC oenl .
EconomICal, A1t' adNe WaJnul Base, Send
checkimoney order lor $1.,95 plus $3,50
Shlppif'lQ 10 : w.n-..Ba...ndMo,..Inc~P.0 ,

Bo~ 2501 [)&pt. C-1, Broken Arrow. OK 74013-2so.

,
•

DSP-120 kits & systems start at $99
• Eilsily the besl DSP our cJvb has seen,
We rT/lx9d a sse, RTTY, c wo and some
inrerlerenc:t1. 10 the ear it SOlJnde!:J terrible.
the DSp· 120 filters Ollt everything but the
deSired mode (SSB, RTTY, or CW), In lad,
we can quiCkly ir:/enlily, filter, and lislen to
one of the RtTY tones, Very lmpI'essivel -

!eny o.-s _

•••••••••••••••••••••••••••••• •• •• •• •• •• •• •• •Factory Authorized Dealer & Service For •

KENWOOD !
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ICOM !

••
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I SI1O-.ol s.. _ ,Tx7$23ll (S' 21~"O •I FAlC (S '21&l7-«J01 I
•••••••••••••••••••••••••••••

• Use you. PC and video cam&la lor I'Hgh quality inlagos
• CHROMA Gold~ VGA 'OfIlh 32,766 oo1oi5 and

NTSC I S-VodolOOtApuIIoI' just $369
• VtP640 NTSC I PAl V1deo dH}lli"ers wolb 640.480

resolution artd up 10 16 milll(ll1 <;dOIS from $129
• One ye&' wafTanty - 30 day money bad<
• .... $<lf!f1 III "ugusl: issue 01 73

Ventek Corporation
(818) 991 ·3868 FAX (8 18) 991·4097

31336 Via Colinas. Str~e 102
WMtla~e Vilage. CA 91362
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Wayne is mad as hell . . .

. . . and he doesn't want

you to take it anymore!

•

Special
For

73
Readers

only $10.00
regular price: $12.95

Order
Toll-Free:

800-234-8458

On OUt lousyGovernment

11t thepeopfe

Declare
War!

Wayne Green

A Guerrilla Handbook For . __....._----~_ ...-.._"..-....---......_- ..--....- .._-'0-... .__• _
-0-...__... _ .-........_ .....
. ..-....._-., .0-. _
• ootr ....._ .~ .. '"

I __~~_......~ ..._~.~

Exp. Date:

AMEX

__ copies x $10 = $ + $3.50 shipping = $ _

_ Check Enclosed (payable 10 "WGI")

_ Charge my: _ Me VISA

Card #:

On Our Lousy Government
Fed up with the mess in Washington?
The mess in your state capital?
Poverty, crime, our failing schools?
Wayne Green has solutions.
Clever solutions.

Address: _

Name: _

Wayne Green's unique 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: It is time

to bring logic - not emot ions -10 bear on America's dilemmas.
His spin on Ameri ca in the 90's helps us to understand how
simple the seeming ly complex issues are. All it takes is look-
ing at them from an entirely new viewpoint.

Now available in one complete volume, Dec/are War! is
full of thought provoking ideas and solutions to some of
the most difficult problems facing our country today.

- ----- - - - - - - - - - - - - - - - - - - - - - ,
Yes! I'm mad as hell , loo t Send me copies of Declare War! for the I

special 73 price of only $10 each (plus $3.50 shipping & handling). i
I
I
I
I
I
I

City: State: Zip: _

Send To: Declare War! 70 Route 202-N, Peterborough NH, 03458

L Please allow 4 weeks for delivery. WGA08 _ .L -J- --- - - - - - - - - - - - - - - - - - - - - - - -



The Down East Microwave
DEM 432K Continoodfrompage36

output peaking can be had by adding or reo
moving a tum from l4 and l 5. I found in sev
eral cases thai coils on all boards required at
least one-tum modifications either way, but all
of Ihese updates are now in the manual.

By connecting your low-level (1 to 3 mnn
watt) signal at 28 MHz to the n o. you should
be able to measure 40 to 60 milliwatts of ener
gy at 432 MHz with your millivolVwaltmeter.
Otherwise, just connect a dummy load or an
tenna and listen on a 432 MHz receiver for
your Signal! To verify that the receive convert
er is working , connect its output to your 28
MHz receiver and use a weak·signal source at
432 MHz. You can also use a handle-talkie
several feet away to run this lest.

If all has gone smooth ly, you've gol the ba
sic building blocks of your linear transverter
up and running. The next step is to build up
the 432 PAK amplifier kit. Although you won 't
need to install the LOffiOlA70 boards in any
kind of case ye l, you should builcl the power
amp6fier right into its chassis before testing it,
The PAC-TEC enclosu re works perfectly,
measuring 4-112' long x 2·112' wide and 1"
deep. Make sure you don'l bend the leads
more than you have to when soldering the
power module to the board.

My approach was to d rill and secure the
board to the box first, then install the power
module (with a bit of silicon grease) to the box
with the leads straddling the PC board. (See
Photos A & B.) This works very well , o ffers ex
cellent heatsink capacity and is quite strong. I
used 1000 pF leedthroughs 10 bring bias and
operating voltage inlo the box, while the AF in
and out connecti ons are d irect -wired with
miniature coax.

Once the PA kit is complete, you can test it
by applying 13.8 vcns to both pins and con
necting a wattmeter and dummy load to the
output. Connect the n oboard's output to the
432 PAK inpul and apply drive from your 28
MHz source. You should see anything from 12
to 20 walls, depending on drive level. There
are no adjustments 10 make after this.

Pac kaging

The three boards were designed by Rick
Campbell KK78 to be stacked as c lose as
1/4' from each other. This is a godsend as a
space-saving technique, and you can fit all
three into Ihe larger PAC-T EC bo x (8-7/S"
long x 5-7/S' wide x 2" deep) with a half-inch
to spare. My suggestion is to mount the A70
board on the bottom, followed by the T70
board and then the local oscillator on top.
Now you'll want to think about some kind of
T/A switching. Although Down East offers
their SHF PINK pin-diode switch kit, I decided
to use the extra LO pads and a small Rad io
Shack relay (275-249) to do the trick. Make
sure you connect a spike protection diode
backwards across the relay- anything will
work; I used a 1N4004 as J had a junk box full
o f the m. Pholo B shows the detail of the pad
up close, as well as a small preampli fier I
added to the box. The preamp comes from
Steve Kostro N2CEI a nd uses an Avantek
ATF20135 device to deve lop about 14 d B
gain with a noise figure better than 0.5 dB.
Photo C shows the fin ished unit with the cov
er oft. I used chassis-mount SQ..239 connec
tors for the 28 MHz INIOUT ports, and BNC
connectors for receive and transmit connec
tions at 432 MHz. They're spaced to be con
nected to a Dow-Key OK77 relay, available
with tz-volt coi ls for about $15 each at flea
markets. You can select any spacing you
want, and you can also use Tohutsu relays
which are sold by Down East to provide a sin·
gle T/ A connection . Simply mov e the PA
compartment down in the box and the relay
will just fit on top.

You'll also note the small LED, switch, and
RCA connector. The switch is use d to
go from rece ive to transmit, and parallels
a line to the S-pin powe r connector. I can
key the unit either from my T54305 , or manu
ally when using a 28MHz radio with no ex
ternal keying . The LED indicates the transmit
mode is active, and 12 volts is sent to the
RCA jack in transmit to control a small relay.
You c ou ld also incorporate a simple RF
sniffing TA switch if preferred to hard-wire
cootrol .

Performance

I finished the entire kit and al l chassis work
you see here in two evenings, just in time for
the 1992 ARAL UHF Contest I used an out
board 100 walt solid-state amplifier and a sin
gle 21-element yagi to work about 25 stations
from Aichmond , Virginia, all the way up to
New Ha mpshire. The OEM 432K provided
adequate sens itivity, us ing a Kenwood TS
430S as the 10 meter exciter/ receiver. Audio
quali ty reports were excellent, and a small
MFMing- problem was quickly fixed when I re
tweaked the crystal to a more stable position.
Actual displayed frequency was wTthin 1 kHz
of my true location in the band when the crys
tal was set to peak output.

The OEM 432K heard signals (on the aver
age) about 6 dB bette r than my Yaesu FT
79011 transceiver without an external preamp.
Plus , I measured greater than 0. 15 JlV sensi·
tivity for 10 dB SIN on the bench, using an
HP 608F signal generator. More importantly,
Ihe OEM 432K shows excellent linearity on
the receive side , with a 1 d B compression
point (without preamp) in excess 0 10 dBm-a
lot 01 signal!

Conclus ions

The OEM 432K represents an excellent
va lue for the money. The kit is fairly easy to
bu ild if you use care in soldering and keeping
track of the chip components. II gives you a
complete 70 ern station, using your HF radio
as an exciter, and all you'll need is an antenna
and some coax to get up and running on SSB,
CW, Packet, FM, and satellite operation .

The complete kit of three PC boards and a
crystal sel ls for $155, while the add-on PA kit
without enclosure comes in at $75, with the
enclosure $135. T he 432 MHz preamp kit
sells for $30 without an enclosure , and you
won't need the endosure if ir s mounted as
shown. Assembled units are also available.

The PAC-T EC enclosu res are availabl e
through a variety of distributors and retail
for about $18 (#692·900) and $6 (#351-900).
If you visit a few flea markets, you should be
able to put a complete unit together for under
$300. iii
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VIC-20 USER 1/0 PORT

Figure I . Corrected diagram (see last mo nth's column ) showing the Commodore VIC-20 user 110parr.

A B C D E F H J K L M N

G~O .Jo 01 0' 03 D. OS DS 07 Strobe

humming along. We can call this
kling. With a space signal tuned in,
the machine will be making ill kinds
01 noise but printing nothing. This is
rurmlng open.

Find a signal which sounds like a
RTTY signal. This is characterized by
a rapid frequency shift between the
mark and space frequencies. Al ter
you've heard a lew ol these you'll get
to recognize the sound; don't worry.
Tune your receiver so that the Signal
s1rength is at a max imum on the 50
meter, then adjust the beatfrequerq
OSCillator (BFO) so IhaIthe mark and
space frequency pulses are detected
by the demodulator.

II all is well, and the signal Is Bau
dot, you should be receiving at this
point. You say, ~II the signal is Bau
dot? Say, what?'" WeH, here's the rub:
Most commercial news services to
day regard Baudol encoding as as
outmoded as sparx. Unfortunately,

WeM, Ralph, Figure 2 shows you
the basic way to hook up your equip
ment. I have Iefllhe Autek fiher out 01
the RTTY circuit, as the ST-5000 has
Intemalfiltering suffiCient to deal with
the audio output of the rece iver. To
toncw the data path , start at the re
ceiver. Aud io from th e rece iver is
routed firs t 10 the ST-5000, then to
the speaker. You can do this In paral
let, and a switdl 10 cut on the speak
er, so as not to annoy you with the
"tweedkHlee,"1s a line idea

The loop supply goes, as you have
indiCated in your letter, to the toop in
put of the Model 28. II you have an
osci lloscope, connect the horizontal
and verucer inputs to the SCO PE
Mark. and Space ecroeceo. and the
ground of 00th Inpuls 10 the SCOPE
Goo connector, 10 see the common
RTTY tuning cross pattem .

Now. with a mark. signal tuned in.
the machine shoUkI be quiet and jus1

Acknowledge

Charlie is now se t lo r digi ta l. and
thanks the readers of 73 Magazine
and "RTTY Loop" tor the help. So do I!

New Problem. to Solve

I rece ived a tette r I rom Ra lph
Brown of ButlaJo GI'OIIEl, lninOis, look
ing for some guidance in setting up a
RnY receiving station. Not a ham
(yel), Ralph has a Pana sonic RF
2200 receiver, a HAL ST·5000 termi
nal unit, and a Mode l 2 8 K SR
leleprinter, with gear sets lor 100, 75,
and 60 wpm. In addition, he has an
Autek Q F-1A SSB/CW'AM filler
which, I bel ieve, is an audio band
pass filter.

Amateur Radio Teletype

RTTYLOOP

Marc I. Leavey. M.D., WA3AJR
6 Jenny Ut'l8
BaItknoreMD21208

Loose Ends
I don 't know about you , but the

morning after a party I always find
myself shulfllng through the house,
trying to clean up and pul away loose
ends. As the new year opens, I leel
much the same way aboulthe column
this month.

To begin with, a correction. some
how, the drawing for the VIe-20 110
connec:Ior shown in the November is
sue of -ar-rv loop" got scrambled.
The correct figure is shown here as
Figure 1. tt is important to note that,
according to the intcrmaucn I wa s
sent , there Is no -G' or ' 1' terminal.
This makes the pinouts different from
the re-drawn illustration in Novem
ber's magazine.

Next, a ,hank you. to the readers
of this column tor coming to the aid of
ChaI1ie Anderson KG5SX. In July , re
lated his tale ol woe regarding a fried
Hamson cartridge. In a Ieller just reo
cefveo. Chariie tens 01 several otters
to extricate him from his situation,
ranging from buming a new EPROM
to helping with a who le new unit.

CALLUS
TODAYII

C1RCLf: 22 3 ONMADER SVlVICE CARD
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Enter the exc iting
world of packet ra
dio today with How
To Get S tarted In
Packet Radio. Dave
Ingra m , K4TWJ.
wrote th is be g in
ner ' s g uide t o
packet rad io in an

easy-to- understand manner. It starts with
a non-technical description of packet ra
d io, followed by chapters thai include
gett ing started, setting up your station,
networks. BBSs. portable and high-fre
quency operation and even a Packet Ra 
dio Equipment Survey. There's also an

appendix that includes circuits for inter
facing equipment. Join the most excit
ing and rapidly growing area of ham
radi o today! Order your copy of Ilow To
Get Started In Packet Radio book for
only S9.95! (plus S2.00 S&H).

~NARA
........~ AMAltUi' rv.DIOMSCXWlON

In Packet Radio
.How To Get Started

" 'ro'. No-TuneMutt band Antenna
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and $2 per disk to be filled_Each co
lection is over one megabyte in Size,
so be sure to include suffieient media
lor what you asked for, otherwise I
will Just pick and choose. Happy New
Year everybody. May it be one 01

health. peace, and well be ing lor
each of us, our families, our nanoos.
and the people of the world. II

De lphi (username MarcWA3AJA).
or America O nline (screen name
MarcWA3AJA). 01 course. the disks
remain ava ilable , both the "ATTY
Loop" Software collection, and the
archiving Collection deta iled last
monttl. Just send disks. eilher 5 or 3+
incl1 , high or low density, a stamped
disk mailer 10 return the disks to you,

Sample RTTY Receive Setup

0::

Speaker
Panasonic
Model RF·2200

_ To Printer

HAL Communications~
sr-soeo
~ Loopln Loop 0

o 0 0

~ 0 0 0 0

VO Control Scope Audio

.
•

. .
Figure 2. Suggested hookup for a RTTY receive system using a HAL Sf-5000 and a Panasonic RF-2200
receiver (rear I'int' connections sho wn],

Well , Mik e , you got me! L et's
wail and see what the Iolks out there
~y.

Such a way to begin a new year!
Overall , I j ust can' t wait to see
what the mail brings this month. As
always. lee l tree to drop me a rete
or e-ma il al the above address, or
on CompuServe (ppn 75036,250 1),

lhe Model 28 teleprinter, upon which
your system Is based, Is essentially
locked Into Baudot. More modern
codes and code systems-ASCII,
Sltor, and others-are lorelgn
tongues to your machine, Yes, you
can arrange a translation scheme to
use the Model 28. Years ago. belore
the advent 01 cheap ASCII printers,
such schemes were common. with
codons sudl as ".LT." used to repre
sent" ,- Whew! can you imagine a
program lisling printed that way? No
thanksl

So. even if you can get lttis setup
on the air. I am a1raid you will be pret
ty mudl limited to ham transmissions
and the rare commerc rar steuon still
using live-level code. Several years
ago we published a Usting of ccmmer
cer stalions still on Baudot; I'm alraid
It's hopelessly outdated now. I would
be game to hear from any or all 01
you with totcrmancn on recently
heard Baudol stations.

Speaking 01 dille rent modes 01
communication. e-mail received via
CompuServe lrom Miehael J . Golbey.
M.D.• VE7BLO. 01 xetcwoe. Britlsh
Columbia, addresses his AEA-FAX
demodulator. He is wondering il any
one has any experience using the
hardware l o r decoding any other
lorms of digital communications? For
example, it is easy to "see" CW In the
monitor mooe. It shou ld be possible
10 write sortware to display CWo
ATTY. ete. Ally suggestions would be
much appreciated.

o

CIRCLE 229 ON READER SERVICE CARD
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Software Systems Consulting
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Trionics PO Box 1434

Rancho Cordova, CA 95741
Phone! fax: (916) 366-7408

Gel your rubber duck outside with
!he BWM·1 W indow Mounl_ Thoil
hand'y moun!~ ewer yourca(.
_oldow and leis your anIer'o'Ill gel
oul and above me car rool !JIvirlg
you ben..r'ange onlo your local Of

dislanl f&P69.!er HIgh quality BNC
l<J 8NC ceoo «tor can be used on
your own coa~ ot wilh opl>CInItI 6'

SO Ohm , ModeI BC 6- 17'" Ca bla. priced e t only $ 10.95'
You can buy llQl~lbe6' cab!A tor $ 23 ,OO'
/C8b19 andanlenna shown IlIphofo artJ • • 'taCOll 'opIiDos)
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Add 52 50 S&H per omoor " Mast.. Can:l &Visa .. eloome
Send lot 00f monthly ftyer on radio and oompulM speoals
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SPECIAL EviNTS~'F_ba "~"
Ham Doings Around the World

Uslings are 'ree of charge as space permits. Please send us 'fOOr Special Event
two monJhs In advance 01 the issue you want it 10 appear in. Fc¥ example. if you
want il to appear.n the Januaty issue, MJ shoUld mceM!J it by October 31. Provid8
a cJear, concise summaI)'of the essential 08/ails about your SpecialEvent. Chec/(
SpecIal Events in message Area 111 on ovr 8SS (6lJ3.924-9343). for listings thaI
we18 100 late to get WIlD publica/ion.

JAN4
CHATIANOOGA, TN WCARSIVEC Ex
ams will be held at Walker COIMlty (GA)
CMc Center. US Hwy 'no Rock Springs,
GA, at 7 PM. Contact A/an Palnler
WA4QCH, 234 Wallaceville Rd.• Rossville
CIA 30741: TBI. (.w4) 866-1200. Alternate
Contact Dale HaJwood N4VFF, RI.4~
297-8 Hwy, 41 N, JV7ggoId GA 30732; Tel.
(4D4} 937-568(). Walk·ins normally 1lCCepl'
ad,

JAN 9

AUGUSTA, GA VE Exams wi be sporr
scree by Western Carolina ARSIVEC at
Daniel Fields Airport General Aviation Of
fa. Code 1esls all0 AM. wrillen a'e-eru
at 11 AM. Contael Jim AbefalJlrtJie N4JA,
2360 Tlilvis PInesRd.• Augusta CIA 30906:
Tel. (404) 79()·7802. Walk-ins normal'Y ac
cepted.
GREENVILLE, SC WCAASIVEC Exams
will be held at 8:30 AM at O'Neal Engi
neering Bldg.• 850 S. Pleasantburg Dr.
Contact John E. Chism ND4N, 203
Lanewood Dr.. GroenviI/8 SC 29607; Tel,
(8Q3) 28U136. walk-ilS normaIy acc:ecJI-

'"MIDDLESBORO, KY WCARS'VEC soco-
sored VE F.xams will be held at 10 AM et
\he MidcJesboro City Ibary. Contacl Art
drew A. Pin WB8WEZ. P.O. Box 2164,
Middlesboro KY 40965: Tel. (606) 248
0046. Altemale contact James E. Dyke

KZ8A, RR 1 Box 295 AA, Cumberland
Gap TN 37724; Tel. (615) 869-4453. Walk
ils normally accepted.
MORRfSTOWN, TN WCARSNEC Exams
wlI be tlekI al 7:30 PM at the Red Cross
Bldg. Conlac1 Roy Zeigler KF4CB. 2261
Warren Dr.• Morristown TN 37814, Al ler
nate COntact: D.C. GJuck W04FOX. P.O.
Box33S. Talbott TN37877; Tei. (615) 586
20< ••
WEST MEMPHtS. AR The WCARS'VEC
will conduct VE Exams at the Rosewood
United Methodisl Church, 2303 E. BaIlon
Ave.• at 9 AM. Contact Gene Bagley
AB5BL., Rtf - Box 13, DuntiI Rd. N. Ma';'
on AR 72364; Tel. (501) 739-4029, Alter
nate Con tact : Rev, Richard Gregory
.4B5CH, 824 Pryoi Dr~ West It4empIJs AR
72301; Tel. (501) 735-4060. Wll/kn nor
maly accepted.

JAN 10
JASPER, TN WCARSIVEC Exams w~t

be held I I the Jasper~ l.bary at 1
PM. Pre-regislratiOn preferred. Mail Form
61 0, copy or any license. copy of any
CSCE, and check for exam lee (made
payable to WCARSIVEC) lo contact per
son. If no one pre-registetS, the se$Sion
will be cancelled. ConJact Charles Wooom
KD4XX. 103 W. lIh St. Jasper TN 37347;
Tel. (615) 942-5116. AIlernate Conlad:
Walace S. Brown KD4XV, 4()9 Mag'lOlia
Ave.• Jasper TN 37347; Tel. (615) 942
2836.

JAN 11
ATHENS. TN WCARS'VEC Exams will be
held at 8 PM arine Alhens Municipal
&;\di'lg. Ca..nc:i Olambers. Contact Evan
Ray WA4PNI, 529 N. Washing/OIl A....
Etowah TN 37331; Tel. (615) 263-9300.
Walk-inS l'll)I'ITI8Ay eccepted.

JAN 16

CAMERON, MO The Missouri Valley
ARC, a reen-ams ARC, and Ray-Clay
ARC, willl»-sponsot!he 3rd 8JYlI.l8I Norttl
west MlsSOlrl Winter Hamlest from 9 AM-4
PM at the KMRN Trl--Aivers Expo Hall on
US 69, one rme OOflh 011-35 exil48 (Wal
lace Stale Park exrt). FCC Exams. Indoor
Aea MaJXel. Free panang. TICkets S2 in
advance or 31$5: 53 at the door or 21$5.
Pre-registration requests received alter
Jan . 41h, 1993, will be held at the door,
Swap tables S9 ea. lor the lirsl two tables.
Commercial exhibilors \!I9I::orne; wrile lor
detailS. Talk.... on 146.52 and 446.00 $im
p1ex. Contad Northwest MisSOUri W",ler
Ham/est, P.O. Box 182, Cameron MO
64429.
CHARLESTON, SC WCARS'VEC Exams
will be held at TIidenl Techical CoIege at
9 AM. ccmect Pat FOSler AC4IH, 117
Keenan Ave.• Goose Creek SC29445; Tel.
(803} ~3871 . Alternate Contact: Werner
E. DoIdet" M4/X. 327 Heber Rd.• Sum·
merville SC 29483; Tel. (803) 873-9465.
walk-ins normany acceoted

KAMMOHD, LA The Southeast l ()! iSiana
ARC will sponsor ' he 1993 Hammond
Hamfesl , to be held In lhe SlU UniverSity
Center Irom 9 AM-4 PM. Free~.

VE ElWTlS. AARL and OCWA Meetings.
Free Swap Tables (imiled 1UIIber). C0m
mercer vendors may setup Fri. afternoon.
Contact Ernest Bush N5NIB, 331 Rock
Rd., Hammond LA 70403; Tel. (504) 567
1261 (days); (504) 542-<KJ34 (ews.).
KNOXVILLE, TN VE exams, l or Up
grades only, win be held a' Pe!lissippi Slale
Technical Community College. Room S
129 (tonnerty STII<, Pellissippi Campus).
Code tests at 10 AM,
10:20 AM ancl 10:40 AM. All wrinen ee
ments at 11 AM. Pre-regislration request
ed. send Form 61 0, copy of aceose and
any CSCE. and a cheek tor the exam lee
(payable 10 WCARSNECj 10 be received
by the day before the lest Reglslfatioos
will be accepted In the exam room until
9:30 AM - none laler. Contact Ray Adams
N4BAQ, 4325 Felly Dr.• Knoxville TN
37918; Tel. (615) eee-rm. AIlemate C0n
tact Rich Slover ND4F, P.O. Box 30754,
Knoxville TN 37930; Tel. (615) 539-4821.
Novice lesting on request from N4BAQ,
ND4F. WA4GZE. N41JL. W4MHA.
WMTKN and o!hefS.
LOUJSVIL1.E, KY VE Exams wi. be held
10 AM-2 PM at ttle Government Center.
Outer loop 3 mi E 1·65. Walk-ins only.
Contac1 OtiS HefTO(l AA4HJ, 4810 Hood
Rd., LOUisville KY 40213; Tel. (502) 969-

" Let '. Talk Radio"
7 night. a week
&pm 10 12 pm on
Spacenet-3.
Transponder·21,
Audio 6 .2

L1ltento

WMk."d. "lid .y_I.,s
byappol.tJIM.t.

9:00 am - 5:30 pm
weekdays

H"."", ,'~"' J-'_ ~jUInL_,..,tINIk,.

PH. (716) 664- 6 345
(800) 752-881 3 for orde rs only

IICOM!

453 Buffalo Street
Jamestown, New York 14701

VHF
COMMUNICATIONS

I VISA

... ELECTROMAGNETIC FIELD METER
R.duc. . . p o l u r . to pot.nllitly harmful

.lectromagnetlc fields. AlphaLab's handheld TrIFI.ld....
M.t.r menurel AC II.ctrlc fields. AC mignetIc "elds
and n1dlolmlcrowavl power d.nslty. Find ground fautls ,
AC cunant wire. or measure hlgh-fl.ld generators with
the MlJgnlltic selting (.2 - 100 mUl igauss, 60 Hz) ; identify
poorly ground.d or stli.lded .qulpment, high VOT or
fluor.scent lighl f ields, d istinguish hoI VI . ground wires
with Electric ••n ing (.5 - 100 kVlm. 60 Hz); measure
antenna radialion pall.rns, leaky mlcrow.ve ovens, etc.
on RF/mlcrowlve selling (50 MHz to 3 GHz, .01 to 1
mWlcm2).

Electric and magnetic setUngs are cmntetrecttcnat,
measuring full magnitude of f ields without t tle need to
reorient the meter. Price 01 $1.5 Includel delivery and
one-y.ar warranty.

AlpheLab, 1272 Alameda Ave, Salt l ake City, UT 84102
Ca ll (80 1) 532-6604 lor spe.dler urvi ce o r Iree
lIteratur. on .Ieclromagnet lc rldlalion health risks.

$

1-800-497 -9735

ITECH
ICOM Service Specialist

17 years experience with ICOM
will serece most /COM models

NO MINIMUM LABOR CHARGE!
MOOS PERFORMED! FAST TURNAROUNO!

Also service KOK and some kenwood (cail l irst)

Lewisville West Center
710 S. 1-35E. Suite 11 5

LewiSVille, TX 75067
WoN comer oll·35E & Fox AI'.

rrECH

Phone: 214-219-1400 Fax: 2 14·219-1687
Fred Palmer WA5WZO Baa Palmer WBSOCY
fTECH also brJys inopeliltive /COM & KDK ham.

business. marine or awia/ion radios.

C1RC\.E 2tS ON READER SERVICE CARD

$P'(tPARTS
COMPLETE LINt: OF COMPONENTS

MOTHER BOUHS H.lRH HRIIIS

386SX-25 1139 IDE ID6 Mb $289
386DX40 1259 IDE 130 Mb 1329
486DLC-33 1499 IDE213 Mb 1429
1.2 Fdd 157 1.44 Fdd 152

250 Mb lape back up int. 1249
CA l l FOR OTHER PRICES

JI-.-P
COMPUTERS & ELECTRONI CS

2tl9S Pontlae Lie Rd.
W'l"rorli , 'II nns

CIRCLE 148ON READER SERVICE CARD CIRCLE 14 ON MAOER SERYK:E CARD



7332. AUernale Contac!: Bob Happel
N4LGX. 2012 Ben Ali Rd., Louisville KY
40223; Tei. {S02} 42>5260.
MONTEREY, CA The Naval Poslgral1Jate
SChool ARC witt sponeoe thei r 4th annuat
NPSARC Winteriest at Montefey Peninsula
College ArmoIy, trom 8 AM-I PU+, rain or
shine. Free admisSi()ll . Commercial ven·
dOrs. Indoor Flea Markel. $10 per space.
Demonstrations. Outdoor Tailgate Martr.e(,
S5 pel" space. TaIk-m on 1-46.97·. Contact
Doug KC3RL. 9 Glenn Av&., PMedale CA
93907: Tel. {408} 663-611 7. o. call Pal
KAliIRS, (408} 649-4444 e.d. 20 (days ()1.

Iy).
SPINDALE, NC WCARSIVEC Exams w~t

be held at 10 AU at Isothermal College.
Conlact A.B. Bracken K04BJ, Rt. 2 Box
242. Bostic NC28018; Tel. (lCU) 245-&34.
snemate Contact: F. Bruce Tess;neat
KD4OJ, P.O. Box 341, HentieIta NC28076;
Tei. (lCU}657·$464.

JAN 17

SOUTHFIELD, MI The Southfield High
SChool ARC wil sponsor their 27th annual
HamlesVEleclronicslComputer Swap &
Shop al Southfield High SChool. 24675
Uhsef. Doors open at 6 ...... lor exhblols.
Open 10 ee pubic 8 AAl-3 PM.~
$4 , chIdren 12 and under lree. Tables re
served and paid lor ~ advance 0 S15 lor
each S' table (admissi()ll licket required).
For tickets and tames. send SASE wilh
cheek (made payable to Soulhfield High
SChool) to Robert Younker. Southfield Se
niOr HiV! School. 2467Sl.a/Iser Rd., S0uth
fieldMJ 4S034. For no, lea..... a message at
(3 13} 746-8675. Long~ replies will
be coIect TatM resetYaliOnS ale on a firs!.
«me, first-serve basis. Il'llkale i you need
electricily. and also, please inOC:ate Ihe kind
ofmaterial you tlave'ot sale.

SUMTER. SC WCARSN"EC Exams MIl be
heIcI at8:~ AM at Ab.nlant FlWItl Qurch.
Contact Dan Mask WBSSGH, 404 Sandefs
Dr., &mter SC29150; Tel. (8Q3) 775-9106.
Walk~ns normally accepted.
YONKERS, NY There witt be a Giant Elec
trontc Fleamalkel at the Lincoln High
School, Kneeland Ave., off Yonkers Ave.,
from 9 AAl-3 PM. rail 01 shile. Free Pal!(·
ing. Admission $4 , kids under 12 free. In
door Flea Markel Ottt. $et-(4) al 7 ......_No
talgaWlg! VE Exams. 5eIers: $15 1s1lab1e,
510 ea. addl1. table. Allables 3(T" x5'; ot
bring your own table at 51.80 per ft-mirl.
SI O. Full payment due with regiStralion by
Jan. 10th. No pald reservations lor lables or
space will be held past 9 AM. No refunds
unless IlOIification 01 cancelation has been
lecei.ed 72 hours in advance oI l'e event.
Tables are $2'0 allhe door, 01 S2..5O pel" Il
For registration: Dno Supljslci WB2SLO,
(914) 969-1053. ...ail paid reservations 10:
Metro 70 em. Network, 53 Hayward Sr. ,
YonkefS NY 10704. Talk-in 00 440.425 MHz
Pl 156.7. 223.760 MHz PL 67,0, 146,910
UHz, 443.350 MHzPL 156.7.

JAN 18

JAMESTOWN, TN WCAR&'VEC Exams
wi be hBlcI allhe Fnt: Baptist Ouch at 7
PM. Coruct Mike LedletleI" .484BX, Rt 4
Boll 759.James~ TN 38556; Tel. (615)
879-8626. A1temale ccnact: Fred Davis
K8DOC, 17 Sleepy Hollow, James'own TN
38556; Tel, (GIS) 879-9268. Walk·ins ncr
mally accepted

JAN 22

EUZABETHTON, TN WCARSNEC Ex·
ams MIl be held at Moocty AviatiOn · Caner
ColrIIy AlrpotI at 7 PM. ApplieanlS must
be pre-regislered the day be'ore the test
session. Conlacl Joe Hopkins K4BKI, 414

East H. St., EizabethlOl'l TN 37643; Tel.
(6 fS) 543-4022. Alternate Contaet: Jon
CIlrisliansen A&4NN, Echo Of.. Elzabelh
too TN 37643: Tel. (615) 543-7155-

JAN 23

ASHEVILLE, NC WCARSNEC Exams
wi. be held at 9 AM at the Health ancI S0
Cial seoees Bldg. Conlaet Norman G.
HattiI N4NH, 1 SkyI)n Ct, Ashe.. NC
28806,- Tet (lO4) 253-1192. Walk.fls nor
maIy accepled.
CRYSTAL RtVER, FL The 13th Annual
Citrus County HamlesVCompuler Show,
sponsored by the Sky High ARC, will be
held at the National Guard Armory located
on Seven Rivers Dr., just south of Ihe
Cryslal River Airport on route 0519. Starts
al 8:30 A.... All items 10 be 80% HAM
related. Free Parking. Tailgating. Self
contained RV par1cing. Sel--l4l from 3 PU
S PM Fri., and 7 AM-8:30 AM Sat. l 20V
At available at no dlarge (users must ptO
vide plugs, cords, and tace. where cords
cross aisles). AdmiSSion 54 unbi Jan. 9th,
then S5 therealter. XYL's Iree with OM. All
exhibitors and helpets must purchase
admission ticIlets. Indoor IabIes 515, chair
provided. Outdoor spaces $8 (does not
include tables. chairs or PD'f"8fl. AI tables
are 30· x 8'. Telephone reservalions 10
AM-9 PM only. Payment musl be received
wilhin 7 days or rese rvencn will be
cancelled, Confirmation mailed on rece ipt
of payment and SASE. Talk-in on
146.355/.955. Call Billy WE4C, (904}
726-2905, 10 AM-9 PM. Wrile: SHARC
Hamfest, 8811 Maplewood, lvemess FL
34<50.
GAUAnN, TN VE Exams wi be held at
11 AM at 1he Red Cross Bldg., S. Water
Ave. By PflHegistration only. Contad Ron
nie L. Gilley KA4WG, 5 12 Hillside Ln.,

Ga'atin TN 37066; Tel. (615) 452-0883.
Allernate Conlact: Jerry Goodchild
K4DZR, 233 Stetling R<1, Hendersonville
TN 37075; Tel. (6IS} 824-7699.
GREENEVILLE, TN WCARSIVEC Exams
will be held at Aoby Adult Center. 203 N.
College SI. at l0 AM. ContacI Jack Creed
K4EPC, 826 Rer1JurJ Dt., GretNI6ViJIe TN
37743:. Tel. {6 IS} 638-7056. Walk-ins nor
maIy accepted_
MEMPHIS, TN VE Exams wi be held at 9
AM al cenlral Church. 6655 WIf'lCheSler
Rd. Coniad Win GUn K2GW, 2138 Son
ntng o «. Germantown TN 38'38; Tel.
(901) 754,4552. Alternate Conlaet: Nila
Wofford N4DON, 2966 Cordell St. , Mem
pm TN 38118; Tel. (901)363-4971. Watk·
ins normaJly accepted.
NEW BERN, HC VE Exams lor W81k-fls
only. wiD be held at 9 AM al New 6em
High School. Contact Andy Griffi th
W4ULD, 203 Lord Granvilla Or.• Rt. 2,
MorehtWJ City NC 28857; Tel. (919) 726
5924. Sponsored byWCARSlVEC,

JAN 23-24

GAi l AnN, TN The Temessee Valley AA
Netlll'Olt will hold its 3rd afVlual Middle
Tennessee HamlesVPacket ConIerence at
the National Guard Armory on Hwy. 25
East . $et'Up FrL Noon to 6 PM; Sat. 5 JW.
8 ...... . Open SaL 8 AM" PM, Sun. 8 AM-2
PM. Admission $S each day; XYLs and un
der 16 FREE. Tables $10 'Of both days (in
dudes 1 admission). VE Exams. Register
Sat. 9 AM-l l AM. Pre-registration ~ran

tees exam. Tesling begins at 11 AM, Pack·
et forums both days. TaIk-m on 145.13-,
141.30+ ancI442-600+, starting 81 10 ......
Fri, 5 AM sa, 7 ...... Sl.n. Cor1act fa Fer·
rett. (BIS} 452-3962 after 5 PM M-F, any.
time 5-5; Of write TVARN, 1120 Douglas
ed. Rd., Gallatin TN 37066.

Personal Daub..e Appl icstion1, Dept 7, 2616 M eadow Rielge Dr, DuJulh,
GA 30136-6037. leI 404-242-0887 ru 404-449-6687 te<:h 404-417- 1899

r;===l LOGic"3's PacketCluster' interface

LOGic a's Packe tCluster interrace spots not only unconfirmeel oxec countries but ~s CO
zones, ITU renes. prefixes, continents, and anytll ing else lhat can be determined Ir o~e tall
sign (oblasts, provinces, etc.). Audible CW alert l or each awafL1yPe. ~Glc 3' elata 'Nlf1c1ow Is
also perlecl for RHY, AMTOR, and CW o~eratiOn . 1\. l e xl b lll~ease 01uk complete logging,
awards tracking. and contesting, Q S~~Ute faclUty , and rig control which made LOGIC 2 so popu·
lar are now enhanced by w incloWld screens with 1uD mouse support anel graphical report layout
(MS Winelowslln nD! n qulred) . Superb documentation anel tech support LOGiC 3 ($79) and

...,.~....,,,...'\ lOGic Jr v3 ($39) for IBM only. LOGiC 2 and Jr v2 still available on Amiga anel

... 1m ST. Soon l or Mac, Harel drive required. f rll Infop.t. Visa/mc.

\\

.~'I,,,,'I', ~ nK-Quest.. .'1-' < _ .......SI, t1.It.'17 ~"""~-'''
FlOtutI. 12 Pro l "M C.II"ti..

a lIn./..lnkS&flSattOflal packet program U • .,.,. 2.0
a l OG-EOF ..... Sf" kWer wrt~ Kt<!WOOd rlQ control
a a.ocloek superb gray ~M program- RE" .,.1'1i ' .5
o BANDAID 1II1.mlfe propagation lor8Cast.r & mor.
a Hyperlog g_t Iogll'" wHh Cluster & rig suppon
a PC-TRACK Iu~~ graphics Sll.II~.Ios<;.llr t.-ck....
acT Y$ I. besl known cont..1 Iogogef Outmndlng!
OMAPf'ER COlTlIlI......iIIe ex propegaIion ror-s'er
aHAMCLOC~ IiO<;.III bIN aroun4 ..... _ "'1anlIy
OSuperMofM Ieem or~ ON skills • ,.
OPAClCET5 super U. pack'" pfOOfam from Aus1l'alla
aRF TOOI.80X_~ ",.,... l;lmlson ........~
TOOROER Ssonll dlllCk ot~ orDer. speclty 5% ot
3',1; dIS kS Fotetgn 0fllWs a.CIlI $5 shiPPIng. vlsaI\4c OK
T.xu ,nidents . lId $1 .81 lax · Full 30Uay WaIT.my
P.O.Box 92877 - Southlake, TX. - 76092

.17-421-05eO
",11••, e.1I I" 'lIP 'ft, "".'ft IIt,I"

c..cLt: ... 011~ SUMCt: CARD

ZERO_IN H~ND-HELD

THE S IG NAL ! PHAS E SENSE
ANTENN AS FOR

VHF DIRECTI ON
I F I NDI NG . USES

AN Y FM XCVR.

J

COMP ASS G IVES
DIRECTION.

ARM S FOLD FOR
STORAGE . TYPE
VF -14 2 COVERS
BOTH 2- HTRS lo

220MH Z . OTHER
MODELS AVAILABLE .
WRITE OR CALL FOR
MORE INFO .

S 3.50 SH IPP Ili:G lo TYP E VF - 142
CA . ADD TAXI $129 ,95 51 9 -

RADIO ENGINEER S 5 65-13 1 9

39.. 1 MT. BRUNDAGE AVE.
SAN DIEGO C A.92111

CIRCLE 58 ON RUOERSERVICECARD

SPY ON THE EARTH
See live on

your PC
what

satellites in
orbit see

Learn !'OW)OIl ca'I benelil grady trom ttis edrg new
technology. Send S30 (S3S air, $4-0 overseas) for our
flltastic 12 diskette se1 ol profesSiOnal q,Jality copyligtlIed
programs (IBMlype) that daBS sate llite Iracking. data
acquISl~on, imag'll processing, file CllrTVllrsion and much
marl . Diskette arid infarmation packa ge includes all
programs, salen~e vit>Ws, C language source code for a
popylitr sale. ,te image acquiSillon program, hardwale
schl'maIiCS. catalog WId ctSCQd Qlf\Ikate,

VANGUARD Electronic Labs
Dept. A, 196-23 Jamaica Ave.

Holl is, NY 11423 Tel.7 18-468-2720

=
MORSE CODE MUSIC? II

New-Powerful -Breakth roug h, All 43
Mo rse Code characters sen t wi th a
rhythmic beat. A fun & easy way 10
learn or reta in Morse Code skills.
Now Ihe secret is yours! order -THE
RHYTHM OF THE CODE-no Version
II cassette lodar.

Send $9.95 and we'll pay the shipping to:

KAWA PRODUCTIONS
P.O. Box 319-5T.

Weymouth, MA 02188.
Chad< ormoney order onty_ We $I'lip •• ordefs Wllhin
10 r:lIiy$. Outside U.s A.. pIe_ .CId S2- for . .. md.
MA _ ."Wi:s please 8dd 5"110 sales tax,

CIRCL£ 2 Of\! RUDER SERVtCIE CARt)
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OOVER, OH The TUSOO ARC Hamlesl:
,"I be held at the Ohio National Guard
Almory, 2800 N. Wooster Ave., startng at
8 AM. Set-up al 6 AM. Admission Free.
Tables $8 ea. Talk-in on 146.730 wazx
rptr. ccreect Howard Blind KD8KF, 5288
Echo Lake Rd. N.E.. New Philadelphia
OH 44663; Tel. (216) 364-5258.
WMEATON, Il Wh$alOn Community Ra·
dio Amateurs Mid-Writer Hamlesl 'Nil be
held atlhe Odeum Expo Center. Vitia
Part; , Il , begimng at 8 AU. EZ access
Irom major X·ways. NOW VEC Testng.
Flea Ma rke l an d Commercial l ables
available on rase.....ed basis. Free and
paid parking. Handicap access. Women's
programs. Free shuttle bus. Sem inars
and more. TIckets $5 in advance 11'/3
drawing stubs; $6 at the door 11'/1 stub.
Talk-in on 14.390. c cnract Wheaton
CommUtlity Radio Amateurs, P.O. Box
0Sl. Iottleaton IL 60189; TBI. (706} 629
8006or (706} 629-8889.

FEB 6
KNOXVilLE, TN The Shriners of the
Kerbela ARS, Kerbe~ Shrine Temple, will
sponsor KERBELA HAMFEST (was se
vie.....ille) at the Kerbeta Temple from 8
AM·4 PM. Admission $2. Tailgating $3
plus admission. Tables sa. Set-up .. PM
9 PM Fri., and 5 AM-8 AM Sal. No crafts
allowed. Smoki"Ig ... clesq\ated area 0n
ly. Tak .... on 146.341.94. For table n lo,
contact PaUl Baird KY4A. 1500 Coulter
Shoales Circle, Lenoir City TN srrn.
Tel. (6 15} 986-9562). FCC Exams by
WCARS-VEC . Pre-reg istrat ions unlH
9:30. Code test begins all0 AM. wouen
test follows at 11 AM. Mail completed
Form 61 0 w~h check lor $5.40 (payable
to WCARSNEC) 10 Ray Adams N48AO,

5833 Clinton HI'r)'., Suite 203, Knoxville
TN37912-2545. Tel. (615) 688-ml}.
LANCASTER, PA A Dutch Counlry
Computer and Communications Show
will be held al the Lancaster Host Golf
Resort and centerence Center on US
Route 30 ea st. Sponsor ed by th e
Columbia Area ARC. Inc. For inlo. con
laa CAARC, P.O. Box 574, Columbia PA
17512; Tel. (7l7) 627-1597. For Vendor
...10. Fax {717} 872{)IJ57.

FEB 27

laPORTE, IN The laPorte ARC will
host a Hamlesl at the laPorte CIvic Audi
torium, 1001 Ridge St. , beginning at 8
AM. Set-up al 6 AM. Admission $4 at the
deer (no advance). Tables, $5 prepaid.
Send payment . with SASE to LPARC,
P.O. Box 30, LaPorte IN 46350. Talk-In
on 146.610.

SPECIAL EVENT STATIONS

JAN 15-18

WA SHINGTON, DC MADRAS, Ihe
Maryland Apple Dtn1pIng ARS, loc., 'Nil
operate W3USS at the Russell senate
OffICe Bldg. on Cap~oI Hill, to ccememc
rate the inaugurahon 01 the 42nd Presi
dent of the United Slates, Bill Clinton and
vee President Albert Gore. Operation will
take ptace from Fri. Jan. 15th, 2300Z
2300Z Mon. Jan. 18th. Frequencies:
Phone-l .855, 3.905. 7.205. 14.270,
21.345, 28.490 MHz: ON- l.810, 3.640.
7.050.14.050,21.050,28.050 MHz.
Each evenng the Station wi ccerere ON
in the bollom of the Novice bands; 80m
7PM-8 PM, 40m 10 PM-11PM E.S.T. The
operator will adjust his code speed to that
of the calling stallon. For certificate, send
9 x 12 SASE to MADRAS, Box 2468,
Wheaton MD 20902. U.SA Visitors to

1M virgilia., DC lWld MaJyIMd area need
Ing he lp or info, contact MADRAS
14$.45, 444.1 or 146.505~x.

JAN 23

AUBURN, NY The Aubum ARA will co
erete KC2VB eon 1500Z-21 00z to cele
brate the bicentennial of the tounding of
Aubum and Wlfl\ertest. Operation will be
n the lower 25 MHz of the General 40,
20, 15, and 10m bands. and the corre
sponding NovIce bands. For a certifiCate,
&end a 9 x 12 SASE to Stan Gille/i llS
KC2VB, 4 Elizabeth St., Auburn NY
13021.

JAN :za..24

EVANSTON, WY The Uinta County ARC
will operate NW7H 1500Z·2400Z, to cele
brate the Chinese New Year, in the only
city in the Rocky Mountains observing
Ihis holi day. Phone l OX on 28 .395.
24.945,21 .325,18.140.14.245. or CW
on 7.122. For a certificate, send your
OSt.. wiIll 9 x 12 inch SASE to Vr.,iSIl,
P.O. Box 2048, E"anston WY 82931
2048.

JAN 28

SAN OtEGO, CA The Challenger Junior
High School ARC wiil ope rate KI6YG
from 1500Z-2400z. to commemorate the
Challenger Space Shuttle tragedy thai
occurred on thiS Gate seven yom ago.
Freq uencies: 14.270.21 .270 . and
28.270. For a special aSl. card, please
send 'f04X OSL and SASE to Frank For·
rester KI6YG, Challenger JHS ARC,
10810 Parkdale Ave., San Diego CA
92126.

FEB 5-6

VERMONT The Central Vermont ARC
(Wl BD), and The Burlington ARC

(W1KOO). will be mulipliers for The 30th
AmuaI Vermort aso Party. 24 hOLI's 0n
ly! 7 PM Fri.-7 PM Sal. EST. AI blllsed
amateur radiO operalors are in'liled 10
participate. Frequencies: Phone-I 60·
10m. First 25 kHz up from the beginCling
of General cncoe band priv ileges, and
Novice phone 10m privileges. CW-40
kHz up from lhe bott om edge of th e
bands and 2Q kHz up !rom Ihe bottom of
Novice portiOnS. VHF--50.200, 144.200.
and 146.49 MHz . Other modes in the
customary section of the respective
banI:!. Repealer c:ortaets not a' ...ed. ex
change: VT slat ion s send RS(T) and
CcMny. ON two-letler designator as 101
lows: AD. BN, CL.. CH, ES, FR, GI, LM,
QG, Ol, RT, WA, WM, WR. Other sta
tions send RS(l), state, province, or DX
ec country. SComg: VT stations count 1
pOOt per phone conec. 2 points lor CW,
dig~al, ATV etc. Mu~:ply by O\.ITtler of VT
counties. statesfprovinceslcounl ries ,
W18D aoo'or Wll1;oo OSOS. 0Iher sta
tionS COIA't 1 point per VT phone contact;
2 points per VT ON. digital or ATV con
teet. Multiply by number of Vermont
eounues and W1BD andl or W1KOO
asOs. A station may be WOf1IecI twice
per band : one phone contact and one
other type mode per bar'ld. Awards: VT
stations submitting a log will receive a
Special Cert ificate . Plaques will be
awarded to the 3 highest soomg VT eta
tiOnS. 0Iher staliOnS receive 5(:lecia1 cee
\ificate for hiljIesl sromg station in eadI
statelprovWlcelClCllJ'1try. The WVT Award
Is given to stal iOns wor1ting 13 01 Ver
mont's 14 counties. Send logsIIacsimi
lies, name, address, call. ¥ttlether sngle
Of mullioperator, postmarked no rat er
than March 1, 1993 to : Bob DeForge
K IHKI, RR I Box 2 71, Brookfield VT
05036. Please send SASE lor resuJls.

ClRC1.E 2S4 ON READER SERVICE CARD
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NEW ONLINE CALL DIRECTORY

Our new HAMCALL service gives you
494.114 + Hams. via you r computer.
$29.95 per year - u nlim ited u se'

BUCKMASTER PUBLISHING
Route 4, Box 1630 Mineral, VA 23117

703: 894-Sm 800: 282-5628
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THIS UOHTH'S GOClOlE FROU THE CANDY STORE
~ KEHWOOO
~ TS450SAT

(3JB) 8:52-0830
sm.-~Onv_ ,,",~.

lco<I, fly -Gaon,_. Ele "" L.lO
AU. PK~""HFM $140.00

Over 9009 Iolam Items in Stod<. all Pnces, Cash FOB Pl'estQn ,
More SpadaIa if> HAM-ADS. LooI<iog !or Somethng not Lisled?

call Today (208) 852-0830
ROSSOCS~GCOMPANY

" S. so-su-.-. 111.13253
_'''.~n.U _.1 CloMCls.l ,aSun.

CIRCLE , .., ON READER SERVtCE CARD We pul the POWER in Amiga sojtwcJu !

- Mullip le Connect.s?-Multiple Windows!
• Complete sc;ripting and macros on 3 levels:

- ARexx, Text and File
• Chat. Review, Capture, Print, Send , - more
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1-800-257-2346
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NEVER SAY DIE
Continued from page 67

the body Is in danger. This response
works on a very lunclamental level, op
erating through what we consider as ir'l
stinels. Thoug h we quickly become
aware of pain on a COIlsdol IS level, we
realize lhal by lhal tltll8 we~e a lready
reacted to it subconSCiOuSly. 11 we had
10 wail lor the pain message to reach
the conscious mind and tell us to lake
our hand on the stove. we'd do a lot of
damage. No, me hand jerts off way be
lore we know what hi! us.

We Ieam from thiS . The next time we
see a stove we're suddeoly carellA and
lend not 10 Iooch it. TtJs isn' entirely a
conscious maner, it's a bu~t-in reectco.
Pain equals the vision oI1he stove on a
subconscious level. Well, this is often a
very valuable survwal system. But like
any system that works automatically.
it's otten going 10 ee wrong and send
false alarms.

On a OJi,,,tely subconscious IeYeI
the mod equates pain with all percep
lies being received at the same time ••
. visual, sonic. and so on , By the l ime
we have mcueenos of pa in incidents
!he brain is fairly well hed up with neu
rons dedicalecllo these pain avoidance
ecuetcoe. I found this out personally
when I worked with people unDer hyp
nosis removing mese pa in equations
and discovered that thei r las were
measurab!y zooming upwards and their

menIal awareness was going higher
and higher.

So what's all thls got 10 cc with !tie
prenatal period? Well, the evocarce 01
pain system seems to be so lundamen
tal that it's in operation right Irom the
beginning. So wtlat pain does a letus
experience? The baby gets all its Iood
directly f rom the mother through the
umbilical cord. right? This means the
baby is in tune with the moIher. When
the mother is in fear her system shoots
adrenaline Into her blood to help her
l ight or flee . I hope you won't think ~

surprising thaI this chemcal allack also
shocks the baby. The baby reconis the
sounds being heard and equales them
to the adrenaline shock. The sounds
are recoroed, jtnt as they would be on
a tape recorder. The baby ccesn't un
oerstero what words mean. but in later
lile that word pattern is going to be
equated with a shock 10 the system and
the baby is going 10 subconSCiOuSly re
act negali¥ely.

Now. the next slep'" ltd process. "
you think of the baby's nWld as acting a
good deal like a c:ortllu1er you wonl be
far off. Irs a corocter lar beyond any
thing we can even hope to build yet,
but it does act like a oomputer in many
ways. The baby gradually learns to
deal with itS environment. It's very com
lortabIe most 01 the time during the pre
natal pe riOd. The temperature is pe r
ject The food is greal ANJ there's the
comfort of a sort 01 spirilual convnuni-

calion with the mother.
Babies are programmed Yef)' ITUCh

like computers in that the early instruc
tcos are the loundation upon whdllat
er instruclions are built. If you start with
a weak or laully loundation, no amounl
of later patches are going to give you
the perlecllon you'd have had without
the bad loundalion. Make sense? Now
ec you see why I altaCtl so ITlJdl Im
portance 10 whal happens during preg-

~"'"When mothers don't ea t right this
permanently allects the child. No
amount ol good lcod later on wiU ever
make up lor it When the mother drinks
alcohol \hiS zaps right down to the ba
by. This is lra~liC. Th is is pain! Is it
any wonder that Ihe dlildren 01mothers
who drink du ring pregnancy have so
many problems later on? And the lact
is thaI we're just beginning to l ind out
how marly problems this can generate.
We know it anects intelligence and
hea lth. Wei . the same goes lor nico
t ine. When the mo lher smokes, me
nicotine hils the baby like a sledge.
Wham! Other slimulants such as caf
feine also register as shocks to the fe·
tus. And I don't have to expla in how
drugs can no! just screw up the genetic
development 01 the baby. but sal t4l all
sorts ol bLm baSiC programming.

There are other shocks which regiS
ter with th e baby such as when the
mother falls down or is hit in the stom
ach . All o f these s hoc ks are duly

recorded. rig hl along with th e sound
patterns lor tater avoidance.

The birth process is enormously
traumatic . Families who are aware of
the importance of keeping these pain
avoidance equations 10 a minimum ln
Sist on the birth being kept as Quiet as
possible. No talking. No unnecessary
sounds. For years doctors scoffed at
this silly 1'IOlion, but recenl reseasd'I has
proven how i" ipOilant a quiet birth can
be, so we have fewer eeectce now.

The more we can help women un
derstand the irJ1X!rlanc& to their child of
their health. the food they eat. the need
kl avoid chemical attacks on the baby,
and the need lor silence when there·s a
chance the baby !Tight be feeling pain,
lhe better wi ll be the most ease pro
gramming of the child.

So how about sex during pregnan
cy? The baby Is going to enjoy this right
along with the mother as the pleasure
cbemcats reach it and the feeling of
happiness is shared.

A few people are working on ways
ol going back under hypnosis and eras
ing these early pain memories. You can
read more about this in The Hofotropic
Mind by Grof (1990-$20), If you're in
terested. The first work in this area was
described by Alfred Korzibskl in his SCi·
ence and Sanity (1935). I plan to write
on the nuts and bolls ol how to eo the
repair job when I have the time. But ifs
a 101 easier and cheaper to be carelul
and not mess up a child's ceveicoreor

UHF REPEATER

Make high quality UHF repeaters Irom
GE Master II mobiles!

- 40 Watt MobUe-Radio only $199
- Cuplexlng and tuning Informat ion $1 2

Versatel Communications
Orders 1-300-456-5548 For ,nlo. 307-266-1 700

P.O. Box 40 12 - C as p er , W y omi ng 8 260 4

SELL YOUR PRODUCT
IN 73 CALL

SUE COLBERT
OR DAN HARPER

800·274·7373 TODAY!

UTMOST MODIFICATION BIBLE
THE GREATEST IN ITS TIME
EVEN MORE COMPLETE'" ' ~:=:-..

-.. .. ee-uTl_SUWCih'l' ",,-e-M'1I. ii - ...,_./0__C"O· · '1£0 """"'''"'_ ........_........~.~""""'''"'- ~_.
-...""' '''''''''COnoocOOil ..... c.... .! _ .__~
_ . ""' ..... ""'OCI""""'CO,..... '~:
...~ ...... """"'COflCW<>.-\..OOO! . """"'...TCDO_ .If.. '. -r
_ . "'" """ _OOO::>COOO$....,.~ ............"'"" "'_ e-R,..
KDC SOUND "-800-256-9895 JUST:

5 PINE MEADOW $29 95
CONROE TX 77302 (:itI'CIl CWI ",-,oA....

CIRCLE 151 ON READt:R SERVICE CARD

CIRCLE 299 ON REAOER SERVICE CARD

TOUCH TONE DECODER:
Decodes DTMF
tones from audio
source, (tape,
phone, radioJ
Displays
numbers on LCD
display, 200
Digit memory,

T-2000 $169 ppd, USA

SURVEILLANCE!.
COUNTERSURVEILLANCE
catalog $5_

EMCOM
10HOWARD ST. Bl'FFALO,SY llloo

P16) Ml-3711

WITH TEC·200 FILM
JUST 3 EASY STEPS:

• Copy circui t pattern o n TEC.200 film
using any plain paper co pier

• Iron film on to cop per clad board
- Peel off fi lm and etc h

convenient 8 Y,! )( 11 size
With Complete Instructi ons

SA nSFIICn ON GUIIRIINTEED
, Shefts fot $].93 'OS~s Ollly $' .93
~$ I .50posf~ NYR".~s.JJn r...

The MEADOWLAKE Corp.
Dept . WE. P.O . Box 497

Northport , New York 11 768

MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

- -- - .-
- • - ---I::'!- -.
. .. .or ~• ._

"RIG SAVER"
H.T. and Mobil Mounts

prrJtrru

C.l\I. Howes Kits
to<

H.F. Amateur Equ ipment

Q -. - ......_. . ...
-- --- ' 3-' --- '

THE WORLD'S BEST
/" u m radio boob ."d pub /;e.I;on.

28 Pll&t catalOZ $1.00
OIllsH.e l:SA $1.00

1.11'.5''''3661
Townsend Electron ics, Inc.

_ ~us· """i__~ 11'1 ..561

Townsend Electronics, Inc.

82 73 Amateur Ra.dio Today -January, 1993



c1uring the flt'St nine months. the most
basic 01 allearning periods. I hope this
makes sense 10 you.

Ago "

The second most~nt educa
tiona l period is from birth through to
about the first birthday. And nyou think
we're screwing up our children during
pregnancy, wail' lI I explain what we've
been doing to the lillie darl ings after
they're born. You 're not going to like
ltI iS.

lei me ask a very basic question.
How Important Is yo ur ch ild to you?
How important is it that your child be
given every opportunity 10 grow up 10
be the best kind of person you can
manaQ8? Would you do anything know
ingly that would permanently cripple
your child? Would you do anyth ing
knowingly which would result in your
child having a low 10? Would you do
anything that would tend 10 have your
child become a drug addict? To be an
alCOholiC? To be a misfit in society? To
become a criminal?

What's il worth to you to be fairty
$I,Q that your child wiD (TOW up to be
healthy, intelligent, happy. have a good
maniage. and be successful in life? No
psychoses? No allergies? If you handle
your ch lld's education on every level
according to what we know now about
how chi ldren develop, you 'll have a
golXl chance at producing a IeniliC win
...r,

Which brings me back to birth. a
process whiCh we've managed Ie fouse
l4) aerost beyond recognition. So what
happens 10 the kid when you shoot the
m:lther luJt 01 drugs so she won't have
10 feer the pain? Babies need all 01 the
strength they can musler to cope with
the birth process. The rasething they
need is to be drugged.

Now let's tackle the biggest problem
we have with birth, which Is what hap
pens immediately aller. Think about
this for a moment. For thousands of
generations children were born and im
mediately put with their mothers. The
child has just spent a few monlhs being
fairly close to lis mother. 11'5 bad
enough 10 have to get the ~ngs gong
and shift to air and breast food , but
then to go against a basic instinct by
taking the baby away from the mother,
!I's no wonder babies cry and are trau
matized.

We recognize the power or Instinct
in birds, animals, insects, reptiles and
so on. So why are we so bfincl to !lu
man inStincts? Do we even lor a m0

ment deny they exiSt? INhen 'We look at
prirritive tribes we find that chilaren are
put with ltIeir mothers Irrrnediately after
their birth. Further, they stay with their
mothers night and day unti l they leam
toaawl.

T he hospital nursery Is a cruel,
painful time lor babies. It goes against
hundreds of thousands of yea rs of in
stinct When babies are put with their

mothers they don' ay. When Itoey are
alb',ad to stay with their mothers they
don' ay.

Allowing babies to stay with their
molhe rs day and nighl fo r the f irst
year is going to be even more dillictJn
a change. Our SOCiety isn't geared for
Ihis. on. we 're begInning to recog
nize that mothers should have a few
weeks with the ir babies. We're see
ing moves towards maternal leaves
from work. We've got to do more than
lhat

Justlhe other day I was watching a
PBS program sho¥ring how young chi1
dren are treated in various countries.
Q'lEl 01 the g~s viSited was a primi
live fribe. Here the babies were kepi
with the mothers. Mothers carried their
babies around with them everywhere.
The interesting part was !tIat ln this sit
uation none 01 the babies cried. And as
they grew up they dldn·t flQhl with other
ch ildren. The kids all happily lent a
hand with their younger siblings when
reeeee.

If the whole concept is interesting
you'" enjoy reading The Continuum
Concept by Jea n Ued loll (1 ~1-$9) .

The subtitle is , . .Allowing human na
ture to 'NOI'k successfully.' • You'll see
why I recornmand that businesses en
courage mothers to bring lhelr babies
With them to work. It'll make happier
mothers and babies.

When we separate babies rrom their
mothers we're going against eons of

I"Istinctive behavior. What a greal intro
duction to the outside wor'd! The baby
doesn' think, it reacts. It knows some
ltIing Is terrtlly WfOI'lg so it Cries. After
nine months of being warm and pro
tected by the mother babies I'I8ed 10
feel her next to them. They need to feel
her warmth, her voice, her touch. They
need to reec when they feel hungry.

Perhaps you 've not iced that your
body tens you in no uncertain terms
when it needs food. If you delay the
message gets more painful. This is
se lf-preservation at work . Babies reel
the same ltIing, only It's a much more
powe rful urge for them and traumatic
whe n not fulf illed lmme(\iately. Painr
And that means more negative pro
gramming of this new computer sys
tem. Is it any wonder we're such psy
chological messes a few years later? Is
it any wonder we're all having to diet ••
• or at least should?

II's going to take some re-education
to change our SOCiety so it gives bables
the best educational start we can. This
means lnSerstanding I'IOW' what '11I'8 do
~rtects babies~ pregnancy. And It
means changing things so mothers can
keep their chilclren wilh them for the
Iirslfew months • • • unt~ Ihey are ready
10 separate on their own ... InstinClivtt
Iy. Once they' re ready they'll start
crawling and explo ring. Then they'll
gradually adjust to being separated
from mother and we'll gel into Age '3,
that time from around the first birthday
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P.O. Box 246925 . Sacramento, CA · 95824
SpeCity band{sj when ofcleMng. Dual band a<ld $1 ,00,

CIRCLE 231 ON REAOER SERVIC E CARO

R EAD M Y LI NES
" N O HIGH PRICES··

BUY-SELL-TRADE
Call or write for flyer

WOLFE COMMUNICATIONS
1113 Central Avenue

Billings, MT 59102
406-252-9220

CIRClE 20 ON READER SERVICE CARO

Cl'RCU; 3e ON READfR SERvtCf: CA.RO

INNOTEK Inc.

P.O. Box 80096, Fort Wayne, IN 46898
(219) 489-1711

Visa " MlIsterCard· Check · Monty Order" COD
Mone ·Back Guarantee

X-BAND TRANSMITTER

Mniature (2'/. XJ3A X
--~1·) GaAsmicrostrip
:== d transmitter pro

vides 10 dBm centered at 10.525 GHz.
Integrated microstrip patch antenna elimi
nates the need for an external antenna.
Advanced matching techniques secured
good temperature stIDllly",1tllowke<JJE!llCY
pulling.Great tor long-rangetestingof radar
detectors. calibration of radar receiving
equipment,and point-la-point communica
tion links.
Complete Assembled System $39.00
Parts & Instruction Kit $29.00

Plus $2.00 Shipping and Handling

CIRCLE 293 ON RlAD£R SUlVlC£ CA.RD

73 Amateur Radio Today· January, 1993 83

• RoptalH I d~nlif\ton

• Celll~'1 SI.IIo...
• Sit~ Alum.
• R~""'I~ T~I~met'1'

• We. lh., St.llon.
• Mvhlpl. LongualC'"
• Eme'll'nqo

"n.""I1«....nl<

OIICU 131 ON II'EAD[R URYIe[ CARD

Datavotce - DV-6-$
Add. !!apod<:d'N«wVi y..... 10 your~em or e'lU;l"""nL
Voitt \OC2bularin« "",II;pIe pbr...... up 10 I minule in .
~atunJ Voitt iI Y\'ed in ~on-Vola, ile E·PI'orn _no;lrJ-\ l f
power iIre~ tho: , eeordinp will llOtbe10>1). Wel l reeord
your mnsage(.) ill . male «female voi« ·or· you can reoord
lilt' libraf}' by ...ing,lit'oplion.ll SOS-1000de...lopmenl board
on an IBM or compatil>le ",mputer ,

P.rall~l l npul Word s.1«1 8 ohm 4udiooutput
~ ma K.ylln. Output 600 uhm"udlo outpu t
JZ Kb ••mpli ng rat. +9'> 10 .. J4v Supply
Mu ltip le ~Iod.. Si.. : 4.00".4.25"
JO 0« _ )0 minul. TIme' , Conn«lon tncluded

Pl'icc S 169,OOSin&!e Qty (prOjrammN)

Palomar Telecom, Inc.
JOO Enlerpns.. 51, Suite E

(619) 746-7998

Natural Voice Playback Board
ORP CW TRANSCEIVER KIT

OAK HILLS RESEARCH
ORP HEADQUARTERS

20879 MADISON STREET
BIG RAPIDS. M149307

(6 16) 196-0920
24 HR. FAX---i616) J96.6633

CIRelI . 2 ON READER $.£RVICE CARO

oAwdallle on 20M fl 4Ot.l bind
o Supero'~ design
o Srogle-slgnal recBIV9I"
oCNcrystal laddef flKef • A.l Coils arePre-wourod
, VFDtuning ....~h vernier dial
, RrT ..../centercletem cont rol
oVery effective AGe
• Selectatlle audio !i~ef

:~C:CRra:~ • .
o Slrri breaK-in
o 12VDC operilliOn
o Cuslom~ed. p.n::llecI &SII.:scrHned caDnel
o,~ COii "*",U Mth 1'lSIn.Cl0'lS
, ~(HWOl: l \/, ' X6" 'X6"
oW. :24 oz.
o 51.9.95 • S4.SO SI1oPPtl9 &IIanitlng. "'Cf'lIgan res(ler'U

add4'llj sates tax
At your favorite deller. if not orderdnect

ForIree catalog call or write



until their formal ecucatc n starts in

""""'.ThiS approach should make sense
and appeal to rrcst people. despite the
need for changes in our society. It l its
in with what we know. And if we can
bring It 0" we're going to have tar hap
pier, Intelligenl and better monvatee

""-
Thete are some less obvious influ

ences on babies thai well eventually
have to deal with. We can see some of
these at work with other animals.
You've seen the way schools of fiSh
can change direction instantly. We've
seen how peop le can change wh en
they are in a group. We need to onder
stand mora about how mob psycholo
gy works. What turns individuals into a
lynch mob? Into a cheering pol itical
group? Into mass-hypnotlZed rock 'n'
roll groups? Into feeling a group reu
giOuS experience?

And how do we deal wnn men ta l
comm unications which occur on
a subco nscious level a nd ar e thus
extremely elusive to stu dy? If I'm
encou raged to expl ain how 10 repair
th e m ind •. . how 10 l ind these
pain avoidance memories and erase
th em ••• then we're going to get
deeper into the metaphysica l . Then
we're gOing to start dealing with lile.
death, past lives, reinca rnation, and
other things that are outside our nor
mal Newtonian, Aristolelian everyday
world.

Ifs a lot simpler 10 accect the obvl-

ccs. The sun comes ~ tNerr day, so
obviously the sun is rotating around
the earth. Do you know that ttlefe is a
lair percent age of Americans who
don't understand that the earth circles
the sun? When we look at matter we
know It's there. We can see II end teet
It. Then we go to school and find out
that matter is made up of molecules.
Molecules are made up 01 aloms. And
atoms are made up 01 electrical
charges all he ld in place by lorce s
which we don' see, feel or expelieoce
in eve ryday life . Newtonian physics
doesn't hold when you get outside 01
our no rma l frame of reference. Nor
does Aristol elian logic.

Quantum mechanics doesn't make
any Newtonian sense at all . We' re
changing electrons into photons and
baclt We're spfilting phol:ons and suo
denIy we're defying time. Well, thiS is
where we're getting in our understand
ing of how the brain-mind·spirit-bOdy
wor1t. A book you'll find absolutely fas
cinating is The Holographic Universe
by Michael Talbol (1991-$10). Bul gel
a good grip on yourself because you're
in lor a wild ride ... and you'. never
be the same again..

As you begin to understand how the
mind and body are integraled you 'll
see where I'm headed when I suggest
we Investigale how the I'nWId works as
a better apptoach to health care than
Just treating germs, viruses, and other
symptoms. I suspect tnet 'or about me
same Investment it lakes 10 bring one

new O'ug 10 the mar1l.et we could pre
VBflt around 90% of SiCkness via tack
Ung the psychological co mponent s
which have triggefed the ptObIems.

When I gel some time 11' continue
on with my recommendalions on Age
'3, which will Include the day-care and
pre-school years. lt's during this critical
period that around 8().90% of our life
patterns and habits are established.
lfs a 101 easier to teach good survival
eenens wring this period it we slart
with a solid foundation ofleaming from
conception on through the break with
mother ••. inlo when we can use ten
guage for communicalion.

Babies and Hamming

wtet tes all this got 10 do with am
ateur radiO? Why should you care one
zot aboUt how babies are brought up?
Wei, rm trying to seve a problem and,
as in most SOlutions to problems, it's
necessary to go back to some basic
roots. My aim Is to help imp rove our
Amer ican quality 0' life. That' s my
most basic goal. It's obvious 10 me that
the more skilled our work force In the
next century, the better 011 we'll be. We
see low-ski lled jobs being moved to
lower wage countries and we know
that this is a process that can 't be
Slopped. We can fight it with m ecoc
and tanns, but marketplace competi·
lion will evenlually win out. You can't
keep Imports out wilh ta rills. Look at
the hundreds 0' billions we're spending
Irylng to keep out drugs. And look at

the lO(aJ failure we've had with this ap
""",,.

Okay, we need higher $killed work·
ers. This means skill s In high-tech
businesses and man utacturlng. And
this means better education and moti
vation . So I envision our having mn
lions of kids Interested in amal8lJr ra
dio as a way 10 be motivaled to learn.
we know from our history that if we get
kids Interesled In hamming lIarly on
they atmost Invariably continue on to
be technieians, engineers and eceo
Ilata. In the ' 50s an ARRL study
showed thai 80% of all ~ lms who
started in Ihe ir leans went ....., to high
tech careers .

So my approach is to provide the
educational syslem which will attract
youngslers to high ·tech hobbies such
as amateur radio, computers, electron
Ic exper'menting, and SO on. And , the
more I tookecI lnlO the educational sys
tem, th e more I understood how iI
starts out at ccoceeuon. not when kids
l irst enter school. SO there you are.

We need to make major changes in
our Age 11'3 educational approach. And
we also need 10 make even grealer
changes in our Age ~ system, which
takes us into adolescence. Hey, we'D
gel all ltJiS Into shape eventualy ...
and when we do, we'n not only be a
model for the whole WOf1d (again), we'.
be the leaders in an incredible wand
markel for our educational products.
And mars going 10 be a tnucn-eonar
market, iii

, .
WIllWSS tMU . 1fTI · _ . __ n
..... ..... sa. ilIla(+'. T__ U . U 6IIl.

•~ DosI'l SysIem $199.95
• J6..Ct>;nIeI Oosh Sy:swn SI.995
•~ Oosh SysIem $12• .95
• ~_lIIIGo-f_._l Ilolll Wl OO
• V,. _ _ l:ooTIQoo.,llI. Cultom III'IIlII .._
• ~.. " _ ISASE !1l:r ' 'fll(! '. CIlIliOQ

P'HIJ.J'S.Tm1 flfC l"*'DIfII""" 1'.0. ....513 ...11 ' . AZ 'US:
~ {lOll N1.77llllI cu.• en- II ...-.nl
~ _ ...._,_.CII' """"

1992 CALL DIRECTORY
(On MicrofIChe)

Call Directory . • ••• •.. . . ..• • •••• $ 10
Name Index 10
Geographic Index 10

An three - $25
Shipping per order $3

BUCKMASTER PUBLISHING
Mineral, Virginia 23117

703: 894-5"7 800: 282-5628
CIRCLII10 ONREADUt 5DMCI CAItO

..

NYE ENGINEERING
4020 Galt Ocean Drive Suite #606

Ft. Lauderdale, FL 33308

$159...-

DIGITAl FIELD
STRENGTH METER

FS73
SIGNAL CUBE ®

High Performance Unit

(see article in the November '92 issue 0173)

• Heavy, casl aluminum enctosure with
gaskel seal.

• Unit does not need to be hand held be
cause 01dipole anlenna.

• The FS·73 permits isolaled measurements
without dislorting the field.

• Relative measurements in the 60Hz to
GHz range.

• Factory calibraled in VIM lor absolute
measurements between 1·100 mHz.

Phone: 305-566-3997
Fax: 305-537-3534

Micro Video Camera

Satisfaction Guaranteed!
Factory New, .oJ, $ 229.95 • $6
SIH For product information and
ordering. Call 1 (800)473~S38

MICRO VIDEO PRODUCTS
1334 So. Shawnee Dr, S.anla Ana,

California. zip 92704 FAX (714) 545-8041

Small llze 1- I 2" I

3". Ughl Weight.,
-4oL low Power 7·15
volt&. 0 85ma.
low Ughl 0 2 Lwt.
Camera comes
compide 10 mehd
case with RCA plug for video out aDd rwo
pigtailed POWft' wins. Camera is~
Kntly 10 uae In RIC airplanes, helicopters.
cars, tanks and robots. Camera output Is
ltandard NTSC at I v P"P. 240 line reo
1I01utloo with electronic Irt•. Full stock
00 hand.

Plolecl
your expensive gear,

Fastest crowbar In the west...

east, hOi "~and south. .' I!'IJ
UJl(EIIGH QlI1Il(N1

.'.'"""'''''''"'
~' .. 13.&" "'"510-___13 &11 ~ro
5' 0ll-100<' ''''' ",., -$3Stt-»AAS'-2811 ~"
_~5' '''' 28V. S.,S
US'll+-<'5NoIP-5OV .~
laN'M-~-5OV . .... •• ' 510
$7&VM- 7~-5OV ... ... ' 515
Ol'IIONA, FAN COO\.t<G " " , . , .. . ~

·f_ ilIog<J"""" ·"'- ...U.SA•"'*" Ioc:o- Co.Alnt lIM . 0t0!0 \l'lQr-'v
· Duale-t:a · _ •o..-I~_"' ,

""'"" "" 1 Poco 5eooro:l. .o..- '~NICQb

U>ICf> "" 1 II seoona . 00wt>Q0 NIorXIIOO
. ..... ...,... SUgot......,. • 0J\Y.l0I0 """" 0" _- -' ..oge l.q.a~,,", ...,s..oo.I.,.. ......- SOO40<4_ -.
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Techno Whizzy, Part II
Caatinued froen page /4

OK, but more than 0.3 volts means some
thing is wrong. Check the biasing resistors
and is the transis tor in backwards? (M ine
was.)

Hook the RG174 cable from RF OUI on
the DDS VFQ board 10 the input (13). Plug a
scope into the "hot" end of R5 and apply
power 10 the 1W- 1 via the J2 on the power
supply board. If you' re still set 10 7040 kHz
and channel 12. you should sec a nice sine
wave at about 0.7 volts peak-to-peak. Hook
the scope up 10 the output at C3 (you sho uld
see very lillie). then key the un it and you
should see 4 volts p-p. Thai's 40 rnilli warts,
enough power 10 make a contact by itself.
Ho wever, we can run a little more than that.
so let 's do the fina l am p.

Hook the scope up to the center conductor
of the antenna jack and key the unit. You
should see a nice sine wave at over 15 vo lts
pop. Turn switc h SW I o ff and it wi ll go
away. If you don ' I see this, check the usual
suspects-eresisrors of the wrong value, tran
sistor dead o r in backwa rds, mrs-attached
transfonners, etc,

This amplifie r is linear down to abou t I I
volts, but below that it has a small amount of
d istortion. To remove this distortion will re
qu ire a filter between the amp and the anten
na. I' ve incl uded a schematic for a five -pole

filter that ' ll keep your TW· I FCC legal if
yo u run with a low battery, and a pans list
indicating what values of caps and inductors
to use . Boards for th is are available fro m
FAR Circuits (I8N640 Field Court, Dundee
IL 60118), and a chan of what components
to use for d ifferent ba nds is lis ted in the
sidebar.

If you want 10 run the TW· ) on all bands
with a dying ba ttery, you' ll need to switch in
d ifferent filters. Use a two-pole six-throw
sw itc h (ava il able from Radio Shac k ) to
switch different filters in and out.

You're done with the " rad io" pan now, so
let 's do the case. Pick a n ice case-you ' ll
want to show this off al the cl ub. Make sure
there's so me extra room ins ide for a few
more boards (for the d igital front-panel and
receiver boards. a t least).

The back of the TW· I needs a power jack,
a fuse, an antenna jack and a reset switch. 1
usually use an SO·239 or RCA phone jack
fo r the a nte nn a co n necto r, and a pane l
mounted fuse holder (so I can change the
fu se wi thout d ismantl ing the radi o ). The
power connector needs to handle about 1.5
am ps. T he rese t switch is an SPST NO
momentary push-button switch-you' ll prob
ably never need it but it's there just in casco

On the front you' ll need room for a 12
position rotary switch, the T/R switch, me
key jack and perhaps a ligh t to rem ind you
the TW-! is turned on. Label each position

of the switch for which frequency you' re us
ing. The key jack can be a 114M headphone
jack-run your lW·1 from a straight key or
a keyer.

Congrat ulations, you've just done the im
possible-built your OWII home-bre wed digi
tal radio! Prepare to have fun with your new
Direct Dig ital Synthesized Techno Whizzy
mode l I transmi tter. Maybe yo u' ll be the
first DXCC with QRP DDS!?!

So, what 's the next step? Ho w about a
dig ital front-panel with LEOs and a keypad
for freq uency input to replace the diode ar
ray? O r a receiver board 10 turn the TW· 1
into a full transce iver? Or a mod to use the
TW·I as a signal genera tor with tracking, 10

tum your oscilloscope into a filter sweeper?
Or a mixer 10 run the T W· I at 6 meters?
How a bo ut addi ng 8K worth o f bat tery
backed-up memories and a C AT (computer
assisted transceiver) interface? SSB, any
body? Maybe a 5·watt amplifier stage?

A ll of these arc planned, and the first two
are be ing prototyped a lre ady. Watch fo r
them in the next few months. If you have an
idea you' d like 10 add, drop me a line. I can
explain what 's planned for the Su-pin head
ers so your device WOII ' I interfere with the
other boards.

You can write to me at 1307 N. Richmond
Rd. Apt H, McHenry IL 60050, or contact
me on Usenet at jjw@precipice.chLiJ.us or
on CompuServe at 70410,1642. II

l... .
9'", . .

-Custc m Graphics with your Ca ll S ig n
"4 Screens (2 Hi·res/2 color bar)
"12 VDC O peration
-lnstant Video ID
-vdec Re lay fo r switching in Live

Camera Video
"Built-in Au tomatic Sequencer-TImer

(steps through all four screens)

VDG-l with pre'p rog rammed calls :

S99
Callor write {or catalog ofavailable graphics

II '.~m~~~ ! l'i
VIDEO 1.0, BOARD

ElKTRONICS
12536 T. R, 77" Findlay, O H 45840

(4 19) 4 22-8206

ELKTIONICS
12536 TA 77
F'DdloV. ON 1Sll10

-~-

19931SAM Amateur Radio
Coltsign Data Base

SAM '93 will be available in December. Advance orders accepted.

Same FAST access, Same low price! $39.95 (5.00 Sill )
Ii] Lookup by call 0 Lookup by name Ii] Includes Canada (NE W)
o Browse by call 0 Browse by name Ii] Full export capabilities
o Optional Counties (NEW) 0 Browse exported data (NE lV)

Ii] Edi t addresses and add comments (NEW) Ii] Updates a vailable
o Works with popu lar logging software

Requires MS-DOS PC, 16 r...m ha rd disk, High Density I loppy (for install)

RT Systems, POB 8, Laceys Spring AL 35754 205-882-9292
VISA I MC I COD

AMATEUR RADIO EQUIPMENT
CALL € ml!Inc, 800·942·8873

For Your Best Price
Authorized dealer for Icom, Kenwood, Yaesu,
ASTRON, Belden, Bencher, AEA, Cushcraft, MFJ, RF
Concepts, Hustler, Kantronics, Wilson, Diamond,
Ham-I0 , Larsen, Wm. M. Nye, B&W, ARRL, Amerttron,

Epson, Farr Corner, DTK

1057 East 2100 South, Salt Lake City, vr 84106
801·467·8873

ClRCLf: • OM "E..HI! SERVICE CAItO
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Notes 'rom FN42

Arnie Johnson N 1BAC
43 0k1 Homeslear:J Hwy.
N. Swanzey NH 03431

73 INTERNATioNA'ib"k ~'d

/I is no w /he beginning of a new
year. What ties before liS ? Mighl it be
world peace? 11 is encouraging to hear
that some countries thaf have been
having civil wars are no w pursuing
peaceful means of settling their adter
ences. as in Mozambique as reporleo
by Phil Gray KA7TW0'C9RPG.

We as hams have a chance to ex
ercise our righls to help each omer
era 10 help new hams get started in
OIJr wonderful hobby. Lasf year I men
tioner:J tha I a group of hams in the
Keene, New Hampshire , area har:J
provtaea evening cla sses fo r the
NovicefTech licenses. I just finisher:J
talking to several of those who part!ci·
paleo in the teaching of the classes
and rhey have all enthusiasticany va
unleerer:J again , even the one who
spenl many hoUrs coordinating the ef·
fort. AU we r eea to do now is ser tns
place and the dates and let the IKlrl1
be known to the local media, packet,
local nels, etc.

If you feel lhat you can't do this, or
lhat you will tel someone else do it;
Before you make tfJat final aeassoa.
plUse rear:J the parable in tns news
from Australia. Then, think abouI how
It reeres to amafeur radio and you.

GE T IN VOLVEDI 73 , Arnie
N1BAC.

organizational chart, but on functlcnat
aspects It Is separated. Here in Ko
ronadaf, the station is caYed OSCAR

""ABEl-
In 1990 I began to have an interest

in this hobby so I Jo ined OSCAR
MARBEt because one 01the organiz
ers was my lather and he had sug
gested me name 01 the group. He
was not able 10 continue this expen
sive hobby because of the examina
uore. I was an associate member, be
ing the seconcl operator of Dr. Gerte
Pingoy OU9EP. Now I have my own
callsign. OY9CKQ, as a Class "0 ." I
have just passed the 5 wpm CW and I
wil l be u pgrade d to OU 9CKQ as
Class "C' in December. This means I
could already operate on HF and my
dream of DXing will be realized s0me

where in the future,
At my age (21 years old, second

youngest member of the group) and
as a graduating student in a Norte
Dame school, I was nominated and
elected t his month as 1993's vice
p res ident of OSCAR· MARB EL. I
-Won- because I was the only nomi
nee. Nobody else would dare to han
dle the responsibility 01 leading a dy
ing organization. That Is why r had to
take the role because I saw and felt
the impo rtance 01 amateur radio in
our community.

During the fi rst lour years 01 OS
CAR-MAABEL's existence the group
was very active when it came to com
munication , fellowship and sportfest,
community se..... ice (monito ring the
peace and orde r 01 the town lor 24
hours), and they coutd even garne r
40 to 60 stations to check in during
the nel In the fifth year, the acoeve
ment oflhe diAl started to deteriorate
and it even ceased it s operation
tw ice , fo r almost eight months be
tw een 198 9 -19 90 , and fo r Ihree
months in earty 1992. Today we can
have five to 15 statiOnS join our net
even though there are 50-75 hams
within the town, not to mention asso
ciate members .

Perhaps leading the club at this
age is somewhat dlfliCult. but I lhink it
Is a good experience and owortunity
for me to undertake, Yes, ot course, I
have my own dream-a dream of
having a conversation with a lot 01
people out lhere--a dream of haYing
certificates and plaques displayed on
the bamboo walls 01 my small room-
a dream of becoming a ham wruer,
sharing my esoe nences and ideas
that could contribute to the deyelo9
ment and progress o f radio ama
teurism and that could inspi re new
comers-a dream wh ich made me
move lorward and have a deeper in·
terest in this hobby_Yes, , know that it
w~1 be a tong. long way to go, and I
believe that along the way, helping to
reactivate my d ub, my dreams will be
achieved.

And the question goes again . . . is
our radiO dub dying? III have to base
my answer on the present situation,
"No. it is not. It 's just being para 
lyzed !" But if I have to compare It to
the past activity of the club and 10 the

For runner information, or any help
that is available. please send mes
sages to me at JASTX.JPN.AS, or at
thiS address: Rick Hunter, Room 316,
Building No. 25, Tslnghua Univers ity.
Beijing 100084, People's Republic 01
China.

The BY10H news may be sent by
any means to anyone or any Institu
lion without asking for pe rmission.
Our since re appreciation to you lor
letting others catch up on our news.

[This irIfOt11lilfiOrl was downIoar:Jed
from packet. It was downloaded from
JA5TX at VE7KIT on PACTOR, lhen
r:Jisl ributer:J by VE7CIZ, Geo rge .
VE7KIT is is contad wifh JA5TX (Mil
s ee's PACTORI AMTOR 8 8 5 in
Kochi) two or three times a day. If
you have messages that you woulr:J
like to send to BY10 H, you can send
th em to VE7CIZ 0 VE7KI T.
#VANC.BC.CAN.NA, and he will be
glad to pass them on via JA5 TX. 
Arnie]

Ph ilippInes Sent by Ra in ier R.
Bautis fa DY9CKO ca, ca, ca . ..
OUR RADIO CLUB IS DYINGI The
world 01 amateur radiO Is expanding
in some parts of this planet Earth. Ey
e ry second, the a irwa ves are so
crowcee w ith so many languages,
sharing ideas, jokes, hobbies. ellperi
ences and so many other things a hIJ
man be in g would li ke 10 e xpress,
Somewhere, there are hams going on
DXpeditions while others are hunting
for more and more fellow hams in the
air lor their OX awards. Others are
learning the Morse code and revieW
ing their theory 01 Simple electronics
and radio laws while others are as
sembling and testing their home-brew
radios or perhaps constructing their
magniflCEtnt and gigantic sleet lowers
decorated with differenl kinds or an
tennas . .. yet somewhere In this
world, an amateur radio club is dying .

It was 1985 wtlen the OrgarizaliOn
of South Cotabato Amateur RadiO
(OSCAR) was organized in the south
ernmost part 01 DU-Iand, the Ptulip 
pines. It adually starled here in our
town, Koronadal or Marbe l, but the
members were outnumbered by their
invited Interested parties Irom Gen.
Santos City, Which is 57 kilometers
away. When the association was reg
istered with the Securities and Ell 
change Commission , i t was ad 
dressed to them and they got most 01
the credit l rom the Philippine Amateur
Radio ASSOCiation (PARA) and lrom
everywhere else in the world as DXe
OSCAR . During those lim es, me
group constructed a repeater station
at the loot of Mt. Matutum, but it was
not strong enough lor a hand-held
transceive r to trigger. For more than a
year now the repeater station has not
tuncucneo du e to some tech nical
problems.

There is one president of our club,
while !here are two people lor the resl
of Ihe positions, Le., two yice-presi
den ts, on e lor the c ity and on e in
South Cotabato: likewise for the sec
retary, treasurer, aucncr, and pres s
relatiOns officer. The group has one

corned . Bill also kindly presented us
with the 1992 ARRL Radio Amateur
Hsndboo/( and a copy of ·CT: well
known compuler software lor ecotesr
ing logging developed by K1EA.

Mr. Bob Boyd W1VXV from Maine,
together with his XYL Carol, had an
eyeball OSC with US on September 2 ,
1992. Unfortunately. we had some
problems with our rigs at lhal l ime so
he couldn'l operate, but they had a
good l ime tal king with the students on
campus. The Boycls previously viSited
BYt BJ and BY1PK.

BV3AC or Tslnghua University in
Taiwan , and BY1QH of Tsinghu8 Uni·
verstty in Beijing look pari in the Jam
bc ree-On-Tne -Arr (JOTA) activity in
October on 15 and 20 metSfS. JOTA
is an annual event sponsored by lIle
World SCouts Bureau in Geneva. Our
special gratitude to Mr. Wang Wen
long BV3AC lor his wonderful Ideas
and infoonation.

BY1 QH has jusl regiSlered altha
JA 5TX AMTORtPACTQR mailbox.
Because 01 our limited output power
and the recent poor pt'Opagation, this
might be the only mailbox that is
avename to us . Feel fre e to pass
messages 10 us at JA5TX .JPN.AS.
[The palh wot1(s because I have al
ready passed a messa ge sna re
ce iyed " reply passer:J back by
VE7CIZ.--Amie]

We are quite new to packet radio,
although Ihe interface we are using
may enable us to shoW up in the BBS
mode. We badly need to know how 10

Roundup get into a BBS and any information
China China Ham News, Issue No. will be appreCiated. Is e-Mail available

I from the Tsinghua University Ama- from a BBS?
teur Rar:Jio C lub, edited by Ri ck Our present 0Sl inlormatiOn listed
Hunter, Public Relations Ma nager; In the canbook is PO Box 2654, Bei-
Hello from Beijing! BY10H is the radio jing, People's RepUblic of China. If
shack located on the 4th floor or a you have sent a QSL before but have
dorm on the campus of Tsinghua Unl- yet to receive one in return, we would
yersity. The campus is kx:aled in the ~ke 10 mail another, provided you re-
normwestem part 01 Beijing. roughly qu est again. A BT8 0TUA Spec ial
10 km l rom the ci ty center, 'rtanan- Event QSL (voided) will be sent st-
men Square. mullaneously as a gilt, For teste r re-

The equipment in the shack con- ply use the address at the end or this
sists 01 an ICOM IC·75QA, an AEA file.
PK-232 TNC, an IBM 266 computer The latest l igures shew lhat there
wilh a 20 me g. hard dr ive and are 77 amateur radio s taucns a ll
monochrome monitor, and a tour-ere- throughout China al present. BY1QH
ment 14 MHz yagi, a three-element has th e QSL In fo on 76 0 1 th em,
21 MHz yagi, and a vertical. We have whiCh might be of help to you. Don't
an ICOM amplifier that is inoperable hesitate to ask if you have no idea
al the present due to a bad 2SC2652 where to send the card. An SASE is
(we think). That sort of part Is very dir· of course nice to have.
ncut to locate here so if anyone might Our thanks go to Bill N1AU, Bob
have one lay ing around and would W1VXV, Wang BV3 AV, Ted W2FG,
send i1to us, we would be extremely Ray NV2A, Don W80JQ, Ji m
gratefUl, N2HOS, Joe N400, Wang BYl BJ,

We were honored to have Mr, and Tong BY1P1( lor their support and
William santelmann N1AU lrom Mas· help. In addition, special thanks to
secnusens pay a visit, along wittI hiS JA1 AN tor sending us JARL News
Inend carl Lehr, on April 10, 1992. magaZine, and to our Taiwanese
Besides haYing a look around the ra- friends who have mailecl us lheir CO
dio shack, Bill gave a terrifiC lecture Amateur RadiO magazine. In pemc u-
on "The Incredible Ham Radio" to as lar, thanks 10 JA5TX for mak ing all
many as 200 Tsinghua University stu- this news l ile possibly known 10 ctn-
dents . His talk was very warmly wel- ers.
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hams have been granled limi ted
broadcast permits over the years: an
employee oltha S .. edish Embassy, a
German tourist, and the trave ling
CoIvinS. But the ellorts cr ee rest ol
us final ly paid all last year when the
government lega lized amateur radio
and opened an official rad io club In
May 1991. Since then we have been
on the air in fits and starts wi th an
American, Sieve Marshall C9RSM,
the most frequent user. There may be
a total ol seven ol us, two 01 whom
nave stations at home. After I in
stalled the satelUle ground station at
the untversity me<:\lcar school in De
cember 1991, I was on OSCAR 1"
unti l February when amateurs were
moved 10 OSCAR 22.

The urban economic situalloo be
gan to improve as Russia underwent
its changes three years ago. but con
ditions In the rural regiOnS remained
the same-or worsened--as the war
conlinued.

So what now? EJections ate 10 be
held within 12 months and I have
seen campaign posters up already-a
positive sign. The countryside needs
to be rid 01 marauders, thugs, and
gangs that prey on villagers eoe farm
ers. This will take perhaps five years
etone, maybe 10. The roads and rail
way s need 10 be rehabil itated so
good s and people can move within
the country and exports/lmporls can
cross Its bo rders. Sou th Africa and
Swaziland are 50 miles away from the
capital, Maputo , but we cannot go
due to bandit or rebel attacks. We
Ioolt lorward to a sale drive before I
leave In June--jUSI to say we've done

••
With a ccastgne ttle length or CaU·

forn ia's, th e re a lso Is (and was)
tourtsm capability. That, too. needs to
be rebuilt and staff tra in ed . And
spe ak in g of trainin g, most of t he
schools in the country nave been
severely damaged and books lost,
slolen, or destroyed. Same Of worse
lor the hospilals.

So we're at a c ritical point In the
na!ion's history and development, but
at least and at last amaleur radio is
back on the air. Usten lor us on the
weekendS. II

"Our products speak... for themselves"

REPEATER CO~"TROLLER

VOICE lD ·tr-·KE2:\~1 VER R
SEE FIElIrFW DF W"RSO'o' A

JUN£ rw' fSSUE OF 1'3 .MoOG.
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.I • .uTERY eAcKuP

.I TIME·OUT TIMER

./ TX HANGT'MER

.I AUDIO MIXING

.I 10 TIMER

.I MUTING

.I TX EN AeLE~m.
NOt AKIt ~ COROR SOUElCH KEYED »cr ... Kit

$ 1 49.0 0 ,.1 1.1 '"" DC OPEAATION . $ 1 19 .00
PLuS I .N .I SMAll. SIZE J .T X J .4 ",,"us $_"

0I'KlI"CA"-'_ """'" _ • .., __

DIGITAL VOI(E RECORDER

~;'f AudioQill
.I UPTO21. SECOl\lOS
.I UPTO • MESSAGES
4 4 SAMPLE RATES
4 SPEAKER OUTPUT
.I La LEYEL OUTPUT
4 4 MEG OF Rp,M
JLO POWER
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4 eUTERY ep,cl\uP
.I . 1,"" DC OPERATION
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ings, and I gather Australia is not
aJone in this respect. Whilst no orga
nization can be 100% perfect, ama
teurs' interests would be better
served by ollering constructive criti
cism and volunteering to help wherev
er necessary. I leave you with this
parable , re layed to me by Richard
Murnane VK2SKY, allhough It may
not be original: A man was wandering
alone in the mountains, In the middle
of w inte r, and in g reat danger of
freezing to death. Just as darkness
was laning he came across the sm0l
dering remains o f a I ree that had
been hit by ~ghtning. He said 10 the
remains of the l ire , · 1 wtll get you
some wood and bUild you up into a
fire, btJI only II you warm me up first,·
and la y d own next to il. Th e next
morning. the lire was dead. By some
odd coincidence, so was the man • . •

Cheets for now. Those with access
to Intemet or packet can contact me
a s "daveO esi.CO M.AU· [note the
new address) and ·VK2KFU 0
VK2RWt .NSW.AUS.OC" respectively.

MOZAMBIQUE
Phil Gray KA 77"WQC9RPG
cIo CARE, C.P. 4857
Maputo
Mozambique
Peace at iesn Or at least there's a

good start. Through the elforts of $&V'

erar western and southern African na
tions , Mozambican peace talks began
in Rome last year. The peace initia
tive in Angola was also helpful in get
l ing the discussions started . Alte r
severer months 01 fa lse starts an d
more months ol vanoos derailments
Of disappointments. peace was frnally
signed 3 October 1992. This was
good news and a very Important first
step. but there was no dancing In the
streets. The ordinary Moz amb ican
has had so many promise s broken
and hopes dashed in the past 15
years thai he has become a very
wary, if not cynical . person. When I
arrived here In January 1987, th e
country was Marxist, destitute , and in
the middle 01 a civ il war in ils 12th
year. But worse , amateur broadcast
ing wa s prohlbit edl! Even so, lour

AUSTRALIA

Growth: Hosted by Singapole Tele
com and the TeleoommuniCation Au
lhoriIy of Singapore, Asia Telecom "93
Is o tgan ized by th e Inte rna tional
Telecommunication Unioo (ITU) and
will take place in Singapore's World
Trade Centre, Ideally located and 0 1
lering advanced exhibition and forum
facilities.

For aclditional information, please
contact: Ms. Suzan xee-scok Lee .
Project Manager, Asia Telecom 93,
International Telecomm unication
Union, Place des Nations, CH-1211
Geneva 20, SwitZerland. Tel: +-'1 22
730 5811: Fax: .", 22 740 1013.

USA Note f rom Stu Stephens
K8SJ: ' wiA be actiYe as VP2M1KSSJ,
Montserrat , Brlt ish West Indies.
February 5-17, 1993: all bands, most
ly CWo20-30 kHz up from the low
band edges. a SL via the 1992-93
Cal/book ad dress: S tu Step hens
KSSJ, PO Box 266, Girard OH 44420.
Non , SASE aSLs w ill be routed
through the Bureau. All csos will re
ceiYtl a 0SlJ"

David Hotsfan VK2K FU
PO Box 257
WahlOOllgB NSW 2076
Australia
I have been weiling lor further de

tails of the new licence structure In
Austral ia, and by the time you read
this, they will have anoocncec it er
the SEANET '92 Convention in Dar
win, Australia. The anoouncement it
self would have been Jtllayed on the
various wtA broadcasts. Apart from
the general del"egulation ol conditions
(especially packet radio), Novices ate
expected to be the main beneficiaries.
My next "73 Intematiooar column will
carry fuUdetails.

The VK4 (Queensland) Division of
the WIA and the Queensland Depart
ment of Education have submitted a
Joint proposal to the DoTC 00 using
ATV to link c:Iassrooms during school
hours, when most amateurs are at
their jobs. Comments from amateurs
_ re solicited, and ttl is has already
upset a lew people. who appear to be
concerned aboul the "commercial use
of amateur bands." This is an ideat
opportunity to expose school children
to amateur radio, but naturally II will
need to be carefully oontrolled to en
sure !hat amateur Irequencies remain
In amateur hands.

A recent High Court decision has
upheld the right to "political" free
epeecn, to countet a proposed ban on
political advertising. It is worth noting
thai Australia has no right of 'tree
speech" as such. The reieveeee 10
amateur radio is its possible impact
on the packet radio network, since
sysops (system operators) were free
to delete What they thought were cb
noxious or illegar bulletins ; this is now
lhoughllo be in doubt by some.

Finally, it appears to be fash ion
able amongst the uninformed to "bag"
me WIA (Wite less Institute of Aus·
tralia) for various perceived shortcom-

status of other amateur radio organt.
zations, "'YES, OUR RADIO Q UB IS
OYINGI'

For aU of these, I am just wonder
ing if there is anybody out there wtlo
could extend their help to the devel
opment of our amateur radio club
here In the southemmost part 01 the
Philippines? If so, please write to me
at the lollowing address: Rainier R.
Bautista DY9CKQ. OSCAR-MARBEL,
cia Matbel Pelerpan, Koronad at,
9506 South c ctaeatc. Phil ippines.
{Does /ms sound like your club or a
club you know? If you can help, do
so. It means so much for SO many
people, especialty Rainier.-AmIe}

Republ ic of Sioveni. Leiter from
Joseph Zelle WBFAZ. Source:
Siovenec, oaooer 22, 1992: Anion
S1ipanlch, President of the Assocre
tion of Radio Amateurs of the newly
formed Republic of Slovenia called a
press conference on octccer 21. The
occasion was the coming worldwide
competitions involving some 3.5 mil
liOn amateurs in 300 countries.

W ,th the attanmenl a self-govem
ment and independence of the Re
public ol Slovenia, the Association a
RadiO Amateurs a Slov8nia has like
wise arrived where its members wil l
be able to take an active part on the
work! scene. For on OCtober 24 they
will get the new callsigns whose first
part, S5, indicates the Rep ublic 01
Slovenia." {T1le informatiOn received
and published last moom was incor
rect: 4N3 may be !ex Croatia.--Amie}

It was the Slovenian amateurs wtlo
first let the wor1cI know what was ga
ing on during the brief failed June war
Iasl year. In the Bosnia war, Slov8ni
an amateurs have been contacting
lellow hams th e re and getting all
kinds 01 information. Thus the thou
saros of war refugees In Slovenia are
learning about the true snuauon re
garding their reauves back home.

The assodation is comprised ol 89
dubs, including over 300 active mem
bers. In the tradition ol amateur radio.
Pres ident Stipanich further pointed
out that Slovenian amateurs especial
ly stand out during nalural catastro
phes and disasters. For example, dur
ing the heavy floods last spring hams
provide d many reports. Beside their
contribution in the Siovenian war ef
tort. they also aided the vict ims of
earthquakes In the areas near sieve
'ia

SlipaniCh also saw me worldwide
competitions sct1eduled lor October
2" as an exceflent opportunity 10 pro
mole Slovenia throughout the wor1cI.

Frank Mocnik KP"AOD of Orlando,
Aorida. reports !hat S5 wouk:I signify
Slovenia. A second numeral would in
dicate the dis trict. Th us S51, S52,
853, etc. will probably be the new in
ternational prefixes replacing the old
delunct Yugoslav YU3 callsign.

Switzerland From the International
TelecomnwniCalion UniOn Press: The
ASia Telecom 93 Exhibition and Fo
rum will be held in Singapore f/Olll 17
to 22 May 1993 under the theme
"Telecommunity; The Ned Et a 01
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CHIP CAP
2 pF TO IOpF

,
L TRANSISTOR

TO RI AND
VOLTAGE SUPPLY

10 k

What started allttlls was some sur
plu s printed cecun boards thai our
group p icked up. From tne fi rst , I
tho ught all the device s on the PC
board were MMIC ar11)lifiers. However,
once I consolidated Ihe component
markings with some common sense
and a lew catalogs, the identiflC8Uon
process came together. Some 01 the
devices I was able to scrounge all of
these PC boards were the MSA-01, 
02, -03 and '()6 devices, all MM ICs.
The transistors were part number AT·
4 14 and AT-420 devices.

The -01 devices are rated to 1,000
MHz while the -Q2 and -()3 oevces are
rated to 2,000 MHz. Power gain runs
from the 13 to 18 ea gain at 100 MHz:
to 12 dB at 1,000 MHz: and 10 dB gain
at 2.()(x) MHz. The noise flQure runs in
the 5 to 7 dB range wiIh the -01 device
haYk'lg the 5 ea noise figu"e. The max
Imum pewee output lor mese devices
runs from 0 dBm lor the -01, to +3
dBm for the -Q2, and +8 dBm fOf the 
03 device

50
CHIP RESISTOR

2 TO 10 pF
CHIP

.........,;j!-<NOISE
OUTPUT

E

1/2 in. APPROx-1

SMA COAXI AL
CONN ECTOR

10k

Fl[JIJre 2 . Parts pIacemenI method. For best high frequency noise operation, US8 "
chip capaCilOf to couple tfl8 SMA pin, using the shoftest possbIe lead lengths
from the capacitOt to the base and emitter 10 the ground.

Fl[JIJre t. Noise head oonstllJC1j(J(t transistor AT-42085 Of any NPN Qelo'lCB WIth
t»gh Ft. Set R110t ',2 rnA cvrrent ttIrougII the 0' base emtI8f.

while the lasl two identity the case.
MMIC amplifiers can be supplied

Irom the two afferent major suppliers,
Avantek and Mini-Cin:uits labs, buI be
careu----they are identical i1 specifica.
lions but differ in device orientation.
The Avantek part is keyed on the out
pul of the device with a dol or triangle
imprinted or a oct depressed in the
case, denoting output. The device
number, such as "A'()6 ,~ is also im
printed on the top.

The Mini·Clrcults MMIC

The Mini-Circuits MMIC is prlnted
with a coIor-coded dol on the Input, op
posite Ihe Avantek orientation. Don'l
ask me why but mars the way it Is. I
suppose that Mini-Circuits wanted 10
di fferentiate the MMIC amplifier Ihey
sell from Avanlek's. Just be carelullo
note wh ich device yo u are working
with. They do use dillerent mar1ting in
dicators so .·s easy to lea them apart.

Surplus MMICI

2pF

NOISE OUTPUT ) );
SMA COAXIAL

r.:?".CONNECTOR 10k

RI "-
QI

+ 12-24VDC
SDk

1001 m
•

rlfJurs 3. POssible a/fsma/ive to the circuit shown in FigUrE! 1 (see taxt).

+DC-

AVlntek Parts

First Iers discuss a lillte about de
viCe package styles. Devices are avail
able In a variety of case styles from
leacless chips 10 high Quality ceramic
10 low cost plastic packages. This case
style in some instances takes into ac
counl the physical dimensions of the
pack age, l ike Ihe MSA-0685 : The
M$A-Q6 specifies the type of device;
the "85" calls out a O.085..Jnch plastic
package . The var ious Avanlek part
numbers all have this simple format in
common-the last two digits represent
the case style. Until I understood this I
was trying to keep a larger part num
ber straight in my head and I was nol
having much luck tryillg 10 flQure out
that an MSA-Q385 and an M$A-0386
were not 100 dlllerent at ai , just case
styles . I guess I got stuck on the old
2NXXXX and 1NXXX numbering
schemes. Once I got this stra ight n
cleared up a lot in the MMIC amplifiers
lor me. See Table 1 lor other package
typee.

There are still a few Quirks In the ta
beling of devices but let's cover them
one at a lime. Avantek devices, bolh
tran sisto rs and FETs, have a similar
base part number. Transistors begin
with the prefix "Ar ' and FETs beg in
with "ATF,~ Only the thre~iglt number
foflowing each is different The last two
digits rellect case style. In the case of
MMIC ar11)liliers, the part number be
gins with MSA and has a four-digit part
oumber. The first two identify the part

contain a run part numbel". TIley have
jusl a partial null'tler and ttlis must be
used to recognize them. This isn't
tough bul II can be illli midatlllg until
you recognize the formal. To become
familiar with these part numbers you
must browse through parts manuals In
your tleld of Interest to piCk up subtle
facts and store them in your memory
lor recall.

ABOVE & BEy;;-;4 °O"~--k~"

VHF And Above Operation

C. L Houghton WB6IGP
sen Diego Microwave Group
6345 Badger Lake
$an Diego CA 92119

MMIC Amplifiers
This month I will cover MMIC ampli

fiers. A tew questions have popped up
from our readers coveri ng surplus
MMICs and how 10 identify Ihem. I will
locus on surplus MMICs that I have
obtained, describing how to identify
them. There Is no problem In coree
nenl Idenlification for those who pur
chase exactly what they desire, but
what about those of us who scrounge
components and MMICs from surplus
PC boards? How do you recognize
and idenlify them?

l will also cover the pinout Informa
ton for ttle most popular MMIC ampli
lIers . This can be confusing-in my
own scrounging I recognized that a dif·
ferent series of markings was used to
identify each componant but I dklnl re
alize Just how lar ttlls marking scheme
went. Ident if icati on 01 devices from
several manufacturers or even be
tween deVices trom lhe same manu
lacturer on surplus PC boards was, at
the beginning, not easy. The flJrther I
explored thiS the easier d became, and
I am sure it wiI be easy for you as well.

What I gol into in my lrip through
Ihe junkyard surplus dea le rs were
component part s labeled A-06, a-ot
(lener-number), and 4 14 (totally nu
meriCal ). omer devices had dots 0 1

various colors on top 01 the plastic
casa of what I believed to be MMICs.
These were the dev ices that part ially
populated the surplus PC boards of in
terest 10 me. The problem with thesa
m in iatu re c omponent s and co rre 
spondillg miniature part numbers Is
one of identiflC8lion. You must realize
thai this numbel iilg scheme is nollirm
ad 10 just MMIC amplifIerS buI can cov

er transistors, GaAsFETs and other de
vices. Some of these packages can
have very smaN case dimensions with
corresponding ly small Ident if ication
markillgs because there's not much
room for large part numbers.

For instance, GaAsFETs seem to be
identified with a two-leiter code like AI,
Be. Hi, etc. I have not yet broken this
code for the GaAsFETs, but I believe
mese devices are manulactured by Fu-
Ji tsu . Better luck preva iled with Ihe
MMIC ampliliers-I wa s able to de-
code their part numbers.

The MMIC ar11)liliers that I obtained
on ttle PC boards were Quite easy to
decode once I figur ed out mat the
manufacturers were Avanlek and Mini
Circuits Labs. Determining the manu
facturer of the devices helped c0nsid
erably in idenIJIying their components,
giving away further dues on how their
component parts were labe led. The
main problem lies in the fact that these
are miniature components and cannot
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Early Reservation Information
General Chairman, Dave Grubb. KC8CF Asst. General Chairman. Ken Allen. KB8KE

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

Information
General Information: (513) 454-1456
FAX: (513) 890-5464 Ann: Harnvention.
or, write to
Hamvention. Box 964, Dayton, OH 45401 -0964
Lodging Information: (513) 223-2612

(No Reservations by Phone)
Flea Market Information: (513) 454-1880 Daytime

(513) 767-1107 Evening
Lodging
Please write to Lodging, Dayton Hamvention,
Chamber Plaza, 5th & Main Streets,
Dayton, OH 45402-2400 or refer to our 1992
Hamvention program for a listing of holel/motels in the
Dayton area.
Special Awards
Nominations are requested for Amateur of the Year,
Special Achievement and Techn ical Excellence
awards. Refer to the Hamvention Program for
nominat ion form or contact Hamvention Awards
Chairman, Box 964, Dayton, OH 45401·0964.

1993 Deadlines
Award Nominations: March 1
Advance Registration and Banquet:

USA · April 2 Canada- March 26
Flea Market Space: February 1

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

Notification of Flea Market space assignment will be mailed by
March 15, 1993. Checks will not be deposited until after the
selection process is complete.

HAMVENTION Is sponsored by the Dayton Amateur Radio Association Inc.

How Many
_ _ @ $ 11.00· 5 _Admission

(valid all 3 days)
Grand Banquet _ _ @ $22.00" $ _
All. Act. Luncheon
(Saturday) @ S8.00 S _
(Sunday) @ $8.00 S _

Flea Market :t: == =$3011 space
(Max.3 spaces) $60/2 adjacent

$150/3 adjacent S _

Electricity add _ _ S40.00/space S::===
Covered tent $215.00 ea. $

Total $ _
Name • $14.00 at door

'"*$24.00 at door, if availableAddress _

City _

State Zip+4, _

Daytime Phone # ( ), Evening Phone # ( ) _

Dayton Hamvention 1993
Advance Registration
Reservation Deadline: USA -April 2, Canada-March 26
Flea Market Reservation Deadline: February 1

Enclose check or money order for amount ind icated in
U.S. dollars and type or print your name and address clearty.
Make checks payable to:
Dayton HAMVENTiON
Mail to - Dayton Hamventicn Box 1446, Dayton. OH 45401·1446

- - - - ,- - - - - - - - - - - - - - - - - - - - - - - - - - - -----



F9Jf8 4 . Noise head q)6ratiOn. «DC power IS steady. notSiI output WIll ee contnuous. «DC power IS putsed, fJOIS8 ourput will
be pulsed. A pulsed noise source is useful to c:fetermine /he C1ifferenoe between noise to no noise/of /he noise figure ratio.

NOiSE FIGURE METER

NOISE FIGURE METER
POWER SUPPLY PROVIDES LOW RATE
PROVIDES 24 VDC PULSED DC TO TURN
PULSED OR ON NOiSE SOURC E 8
ST EADY STATE OFF AT I SECOND

INTERVALS

'l fjBNC
DC OUT

thiB~
NOISE HEAD (FIG.I OR FIG.3 1

NOISE
OUT

SM A
).;l;:

~ .,

+24V

-.J' '''bul''''U 'HOI ETC-
ON OfF ON FF ON

OV GROUND

RF Noise SourceJGenerator

I was pleasantly surprised to find
that the -Q6 device (actually an MSA
0685) has 20 oe gain at 100 MHz and
11 dB gain at 2,000 MHz. The noise
figure is 2.8 dB. Not bad for a broad
band device , even with the output
power limited to zero earn. You just
eam eeve high power and a low noise
figure at the same time, with low cost.
In any case, this {)6 device should be
quite good for general purpose ampli
hers in low noise applications. Even at
a 2.8 dB noise figure this should be
quite suitable lor many older rad ios
serving as a broadband orearopnuee.
See my column in the April 1992 issue
01 73 for other MMIC specifications for
Mini.{:ircuit MMIC devices.

The A--4 14 and A-420 devices
scrounged Irom the PC boards are bi
polar transistors good to 6 GHz. The
414 cevce (AT-414) has a noise figure
of 1.7 dB at 2 GHz and a device gain
oj 13 ea at 2 GHz. The 420 cevce
(AT-420) is a little more husky, (Jiving
+20 dBm output power (that's 100
mW), a gain of 13 dB, and a noise fig
ure of 1,9 d8b, all at 2 GHz , Quite a
device, especially from the Junk box .
One surprise is that I use the Avantek
AT-42086 transistor normaly and don't
know why I did not recognize it at first
My devices came in a tape reel and
were upside dow n-that must hav e
preven ted me from associating them
because of their Orientation in the tape
reel (at least mars the excuse t am
USing),

milliamperes of current. The second
10k resistor originally was a pot for
best adjustmenl but it works wei with
the fixed resistor for rPr'liature size.

FlQUre 3 shows a modified circuit lor
be tter hig h freq uency res po nse. I
ha....ee't experimen ted with this circui t
yet but it might be interesting to try, It
Is supposed to provide higher lrequall
cy noise 0U1PUI than FlQUl"e 2 by IitOOg
the diode anooe end (our emitt9f) from
ground and terminating it in 50 ohms .
The RF output is direct ly led from this
point. I prefer the first circuit (Figure 2)

for DC isolation and simplicity reasons,
The lransistor used in either CirCUit is
the Avantek AT....2085, which has a
frequency rating good to 6 GHz, If you
can't locale e device, I will provide a kit
of parts including several Avantek tran
sistors and the resistors and a chip ca
paCilor. You \WI have to come up with
your own coaxial connector, By the
way, the SMA ccooecoe is not the only
one that can be used; even a type "N"
is suitable--it's larger but works quite
well. Cosl of the parts kit is $7 post
paid. (Note Ihat any microwave npn
device wiU \lYOI1t in this eirclJiI; it ·s the
high frequency junction, base to emit
ter, that gels the jot) done here).

Well, that's it for this month, next
month I plan to cover packaged mixers
in general. As always I wiU be glad to
answer questions concerning this and
similar topics. P1eilse inClude an SASE
tor a pro mpt respo nse. 73 Chuck
WB6tGP. II

Bare chip only
Low-cost plastic pk..
HerrneliCaly-sealed hi-tet. pk..
scrrace mount 8OT-143 pk,
Moderate-eost micrcstrip
Cost effective miCrostrip
Hermetically-sealed ta-rel. pk..
Hermelically-sealed hi-reI, pk..
Low-eost plastic pk..
Low-eost plastic pk..

tow-cost surface mount pk,

Ctvp onty
0.145 plastic
100 mil.
8OT·143
MiCro-X
Micro-X
50 mil.
70 mit,
0 .085 plastic
0.085 plastic
0.086 plastiC

00
04
to
11
3S
36
50
70

84
85
86

Table t. Package types and case styles (last two digIts onJy) ot Avantek devices,

back of a miniature coaxial connector,
an SMA type chassis connector. This
connector is made 10 work with coaxial
cable (solid shield O.141-inch diame
tet) that is quite sma' in diameter. It Is
intended primarily for microwave oper
ation and is good to 18 GHz. In our ap
plication, small Is belter as this helps
10 keep lead length to a minimum. thiS
improved hlgh frequency operation (in

the GHz).
In normal operation a special noise

diode is employed to do the tunction of
generating noise. In our application we
are replacing Ihe diode with a a base
to-emitler Junction 01 a microwave lran
sistor as they WQI1( quite well and cost
a lot less. The circuit lor the noise gen
erator is quite simple and uses fe w
parts. See Figure 2 lor the component
configuration to minimize on le ad
length , The basic ci rc uit uses lour
parts: a coaxial conneclor, a chip ca
pecnor. a chip resistor and the mi
crowave tranSistor, To use the creon.
provide a source of DC power posmve
to the base of the transistor through a
curren t·limiting reslslor se t to draw
about 1 mA of current to start with,
ThiS resistor value will vary depending
on y our transistor. Norma ll y, you
should start with a high value resis
tance, say SOk ohms, and adjust Iowet
unti l you read 1 rnA of current. Maxi
mum curren! should be no higher than
a few mill iamperes. I use a ae-vcn
power supply with two 10k resistors In
series with my transistor and draw 2

composed of a power supplylbattery
that could be pulsed on and off at a set
rate. This pulsing power supply is what
really makes the noise source pertcsm
and Is the most common method 01
operation. A noise figure test set nor
mally provides all power supply func
tions for the IlOise head, as well as dis
playing the measured noise figure di 
rectly in dB . The test set add itionally
has circuilly to do al the computatiOnS
to give you a display or readout of the

These 420 devices ha....e been the actual noise figure.
mainstay lor pel microwave projects in A slOlPe noise source similar to the
my shack lor some time. I have used one deSCfibed this month for steady-
them lor so many different projects state rose will WQI1( jus1 as well with-
and applications ev en I can't keep out an the calibration accuracies 01 a
track 01 all ollhem. The most interest- conventiOnal fuD-scale noise figure me-
ing and simple application that I used ter. All you have to co Is read the dif-
them for was a noise generator, This terence in ou tpu t of your receiv er
unit works lrom a low frequency of a (llOise source on and then off) and de-
lew MHz up into the GHz range. The termine from the ratio 01 noise-la-no-
circuitry is quite simple and onty re o noise just what your noise figure is . irs
quires a current·Umiting resistor and not compli ca ted to figure out your
chip capacitor lor coupling. Only two noise f igure , bu t you need not go
leads of the transistor are used-the through the math. With a noise source
base emitter Junction. The collector Is instead 01 a Sigr'lill generator, tune your
left open. system for best noise performance and

The principle is that with forward you're done. True, you donl know ex-
current Ilowing through a junction, actty how well It's worki"9 but it will
IlOise will be get1erated up to the "Fre- perform eeuer than if you lune it up
quency Total," or Ft, of th e dev ice, with a signal generator.
Since these devices are rated to 6 In actual practice. It's easy to peak
GHz they worked quite well into the l4l your system's per10rmance by USing
severat GHz range, Th is little project such a 5impIe noise generator. Just ad-
can be used 10 drive MMlC amplifiers just your preamp and RF stages in a re-
to increase the power output. Why, you ceiver lor maximum noise as detecled
say? Well, noise generators can dri....e on the output of you r receiver, Don 't
bandpass circuits with sufficient power start from scratch to do noise alignment
and the output can be observed being this way--as slated beieee. your recev-
indicative of its frequency response. er must be operational firsl. l'he noise
This shaped noise can be displayed on alignment method is used to peak or
a spectrum analyzer depicli"9 band· maximize the best performance, not to
pass vs. frequency, (A sweeper is not do a total afignment of a radio. See Fig-
neeoeo.) The noi se generator and ure 1 lor the construction detail s of a
MMICscan~ementoneanother. simple AT-42086 noise generator RF

The power supply Is the onty cern- head. It should be oonstrucled with mill-
pliCated thing in this entire project. 11 imum lead tength as the longer the lead
can be as Simple as a 9-volt battery length the k)wer the maximum lreQuen-
and regulator whiCh will provide rose cy of operation will be.
OUtput whene....er it is switched (turned To minimize lead length I chose to
on). A more ccrrcucatec unit would be construct the noise generator on the
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Figure t. 71le corrected (and hopefully nnal) parts placement diagram of the Pack
etMac Modem showing the jumper wires as we/I as the new pad assignments
(shown In red). Using these new pad assignments, just follow the wiring hookup
chart in FIf}lJf8 4 in the original article toe the ptO(HH connections.

Flf/Ure 2, UpdatfJd parts pbIcement ti'agram for "A 2 Meter FEr Amplifier for Your
Hr." The MRF 131 lransistOl' is oonIigured" such a way hI it wil not fit rsacMy
0l'1 the PC board shown in the article. There are IMoO ways to fix thiS. One is to
bend the transistor leads and squeeze them r/lrough the mounting hohJ. A bener
approach is to cut away openings in the board at 45 degf8f1s to the source and
gate andat 45 degrees to the omec source ana arain as shown here. 1/4 " wide by
JlS' long cutaways probably will be suffiCient. Also note that if a chip cap is used
for C5 on the board, a lead will have to be run from the cap to the foit in order to
make a (X}fJfI{)CtiOn to the 0i0des.

10 imp«lve the amplilier"s perlcwmance.
RFC2 can be replaced with a FefTl)x,
cube V1(-2Cll}-l o.'48 choke.

Jl you sun cannot gel Ihe rated
POW8f out of ire amplilier, Iry putting
a 144 MHz signal jntc it. Adjust the
timmer capacitors and R3 lo r maxi
mum cutout and record il. Then send
a 148 MHz signal into the ampli lier
and repeat !he procedure. II you get
m()fe power out at 148 MHz. then the
amplifier is resonanl above the 2 me
tet band. Try replaCing L1 and L3 (or
both) with coils thaI are a quarter-tum
longer than the anginal ones. Keep
expertmenting until maximum po.....er
is obtained. Conversely, iI you have
more po.....er output on 144 MHz, then
you should shorten one 01m()fe 01 the
above COils. II

,..
srue

reversed. RFC1 should be 20 lums 01.,6 wire, 0.3 inch diameter. RFC2
should be a 100!1H choke.

The lollowing changes to Improve
the a~jfjer's performance have been
sent In by the author; The diodes on
the output (05 and 06) get hot; putting
two cmer diodes In parallel wi th 05
and D6 will solve this problem and in
crease the power output. Communica
lions Concepts, Inc . is a source 01
many 01 the parts IOf ItIis aff'4llifter. You
can reach them at 508 Millstone Or.,
Xenia, OH 45385: Tel; (513) 426-8600.
For c t and C12, use an ARCO 406;
For C2 and C4. use an ARCO 403 and
404 respectively. C3 calls lor a 56 pF
uoeec capacitor and C5 uses a 680
pF chip cap. Adding C13 (0.01 uF chip
capacilor) in parallel with C8 appears

Cl
H
In

'"'"~
©
3
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a
o
;;:
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Baby Loopy

Refer 10 the above article on page
34 01 the October 1992 Issue. The
formula that reads

19 lLlmII (3.14)'
12 i'w:hesr1l. .UC!eet should read as

19ur.1'3.14)2
12~ - 1l.M feet. 1he value oI 2

is the coil ciameler In inChes.

Number 25 on yt)U' Fee~k card

A 2 Meter FET AmpUfler for Your
Handheld

Refer to the above article on pa ge
20 of the October 1992 issue. The
schematic diagram and the pans list
shows the value for RFCl and RFC2

UDATES
Packet on the Mac
(Update on last mooth 's Update • • .
the aaga contInues.)

Refer to the above artiCle on page
8 of the OCtober 1992 issue. Although
the update of !he parts placement 08
gram (see FlQUre 2 in the December
"92 Updates sect ion) now has the
COfJed hookup points (shown in blue
Instead of red as Indicated In the cap
tion), the parts placement overlay is
Incorrect due 10 a printing error. The
parts placement overlay was Inadver
\antly shifted down in last month's di
agra m. See Figure 1 in this column
lor the correct (and hopefull y Iinal)
parts placement diagram.

SCARED OF THE CODE?

ClIICLE 193~ READER SERVICE CAIIO

FOf" 115-00S COfTIClUt_ (lnctudIng " Ofle-).
A....l..... el .III'.. lhnl QSTOt n Of Hnd 121."

t
+ llSAH (CA ...Identsadd7.75'1lo la>llkl:

. OGTE, P.0 . Bo. 30405, Oepl , MS, 73
Newporl8e..,h , CAnlse

Spectry Slot or 3"" Inch dl'"
(price Incluct.t 1 re- of I... upg.Ml..,

PT'S A SHAP WPnt ntE ELEGAHTlY SPIIPLE
llIORSE TUTOR AOIfANCEO EDITION FOft
aEGINNERS TO EXPERTS-AND BEYOND

MOI'M Code l.achlng toft••• lrom OGTE .. the
mo.t popul... {n lhe worid ..,d tor good ,nlln,
You'. IHm qulckeet .lth the '-' iliad.... _hllI9
me lhCl dr ~ lClucllnt F. ' ..... ltI Of~ code,
on.o _~ ••oduoil cn. _ ..__ end
t lPl ..cI~""""""klcontllln......,
rtquIred ct...,.. ......, ..... In 12 ..., .. ,..

s....ttvoughbotl.. IOl'.. ,..._ In_len'Ifl ol
• -.l per mInut...... Or,~ row own dff1IIi
lind pI8y them, prtnl tt-n ....:I _ them 10~.

1"'PO't, a...tyze Ilnd COfl'Ieft ' .1l110 code lor ..sdltlon
.1 drlll• .

o.t the toftw.re the ARRL M il, .net u_ 'a creltt.
ltwl r ~;c. . nd 1_ bipes, 11_ Tulor Adv. nc.d
Edition iii "PP'ow.d tor WE ••_ -' ..1'-"'. ........
TutOf" gruI I.a.-.. TulOfAdIo. 1Qecl Edition 1iI_
betIer-end M·. In _ Mlect.... eolor. Order ,-._.

CIRCle 190 ON READER SERVICE CARD

Simplex Repeater System
. Hardie Talkie feady . Plugs inlo spkImic jad<s
· 32 or 65 Sttoond OOfHaIioIl • 32K bit operation ....
· 2 mode operation, Announce or Repealef 8i

• Commercial quality 3,2 kHz pass band 8
• Emel glll ICY coonINtion '"IS and drills •
• ClI.C meelings~ (IJ

·Tempo<Wy repeater seMot', l:

-~.~~ ~
_Gre<IlI for aoIIIr po."tel
.~listW>g. beck~.qJbi 'lll 0

. l.iCenMd 10 yourcal ~
· G_ .wed i1Io )'OUI' mobile .:.!

•
' r's " .....: i..1I' .'ikJI Simpln CQ" do Bm " '

US Digrtal Co US Money Ofder . Prompt SefVioo
380 Rougeau Ave CertifiedCheQue - Prompt Service
W,nOiP99. MB. Personal CMque . Cle8ling Time
Canada R2C 4A2 phone (204) 661-6659

CIACLll.6 ON IIUDEII SEAIfICE CARD

OTMF rnII1II>lI
Inl. II~"I ID '..

Audlery output.
E"y 10 In.." ..,.

AlaI'nl _ ..'too '""'"
T,,,n..I, , _ FO_1onH

Low _ CMos. n- S l'"
DfO ". d r; FI : f1' O' _

p....,. P. cos F i ll

SRC·10
REPEATER/LINK

CONTROLLER

AI;: I lP a .,_
S" . : "' _ '__ " p 17?)

$149.00 A,,;:':'rI&
CREATIft CONTROL PRODUCTS

J 111_ingA_
lir_.IundIon,CO "$IM I""\lM'"I

{JOOI 43 4 ·9 40 5 _
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QRP KITS IN CAN ADA I CW ROSS' $$$$ NEW January (ONLY):
Transceivers. Receivers, Morse Keys, KENWOOD R·2OOQ $620.00. R-SOOO
and more. Details: -co RADIO KITS: $840.00, VFO-700 $l50.oo,lCOM 900
Box 1546, Bradlord. Ontario. L3Z-2B8 $400.00 . 229A $3 40 .00 , 47 1H
CANADA. (416)-nS-9119. BNB433 $900.00, KAN TRONICS KPC·3

92 73 Amateur Radio Today· January, 1993

Tum your old ham and compuler gear into cash now. Sure, you can wart lor a
hamlest to try ard dump it, but)'OU know)'OUlI get a lar more realistiC price if you
have it out 'M1ere 100,000 active ham potential buyers can see it than the lew hun
dred local hams who come by a Ilea market tatJle . Check your attic, garage, cellar
and closet shetves and get cash lor your ham and computer gear belore irs klo
old 10 set. You know you're not going 10 use it again, so wtry leave it lor your wid
ow to throw oul? Thai sluff iso'1 getting any younger!

The 73 Flea Marllot, Barter 'n' Buy, costs you peanus (almosl}-comes to 35
cents a word for Individual (noncommerdal) eos and $1.00 a word lor commercial
ads. Don'1 plan on telling a long story. Use abbreviations, cram it in. But be honest.
There are plenty 01 hams who love to UKthings, so if it doesn't WOIX, say so.

Make your list, ccent the words , including your caK, adetress and phone num
ber. Include a check or your D"edit card nUrrDer and expiratiOn. If you're plating a
convnerdal ad , inClude an aetetrtiOnal phone number, separate from your ad.

TNs is a morrthIy maga.zne, not a daily newspaper, so f9Jre a couple months
before the action starts: then be prepared. II )'OU get too many calls, you priced it
low. II you don'l get many calls, too high.

So gel busy. Blow lhe dUSI olf, ctece everything out, make sure it silO wor\l.s
right and maybe you can help make a ham sure it s~1I works right and maybe you
can help make a ham newcomer or retired old timer happy with that rig you're nol
using now. Or you mlghl gel busy on your computer and pul together a list 01small
gearlparts 10 send 10 those Wlteresled?

5end your ads and payment 10 the Barter 'n' Buy, Sue Cobert, 70 RI. 202N,
Pelerborough NH 03458 and gel set lor the phone calls.

The deadline 101'" the February c las
sified ad section Is December 9 ,
1992.

SUPERFAST MOR SE CODE SU
PEREASY. Subliminal cassette. $10.
LEARN MORSE CODE IN 1 HOUR.
Amaz ing superea sy technique. $10.
Both $17. Moneyback guarantee. Free
catalog: SASE. Bahr, 150-T4 Green
lield. Bloomingdale IL 60108.BNB221

FINALLY HEAR THOSE UNREAD
ABLE SIGNALS buried in noise . het

ro<tynes. tuner~. The REVOlU
TIONARY JPS Aud io Filler NIR·l0,
Digital Signal Processing. DEEP DIS
COUNTED : $329.9 5 DELIV ERED
continental U.S.! (elsewhere $350). Al
so, NF-60 DSP Notch Filter EliMI
NATES MULTIPLE NOISE TONES,
diSCOunted at $139.50 OOIiveredl, see
3/9 2 73 Mag. RE VOLUTION ARY
WI RE, · FLEX-WEAVE~ Tm 168
strand . , 4 hybrid wire rope, $36.95 lor
275' min. DELiVER ED comus. Coax,
etc.. Catalog: $1 .00. Authorized deal
er; DAVIS RF Co., POB 230-S R,
Carlisle MA 01741 , 24-HOUR OR
DERS: 1-800-484-4002, CODE: 1356.
FAX: 508-36~1738. BNB254

MOST complete and comprehensive
resistor color code Idenlification chart
coil winding data cnan-t . C, F noma
graph· cececncr decipher chart. Stop
mystery 01 componei rcennncaucn.
Post charts at work bench for quick
component identification. Specify re
quired chart. each chart $3.00 all lor
$10.00. Send payment 10 TMS ELEC
TRO-DATA INC., 4906 S.E . Mill s ,
lawton OK 73501 . BNB255

QSL CARDS - Look good with top
quality prinling. Choose standard ce 
signs or lully customized cards. Re
quest tree brochure, samples (stamps
appreciated) from Chester QSLs, 310
Commerci al, Dep!. A, Emporia KS
66801 . FAX. (316) 342-4705. BN6434

CLUBS or INDIVIDUAL MEMBERS:
BUY WHOLESALE WIRE ANTENNA
PARTS, coax, ladder line, JPS DSP
AUDIO and NOTCH FilTERS, Dacron
rope. "FLEX_WEAVE~ Tm hybrid wire

rope. Chartered clubs 01'" two or more
members qualify. DAVIS RF Co., 1·
800-484-4002, CODe 1356. BNB557

COAX, GRO UND RA DIAL WIR E,
OPEN WIRE L.INE, DACRON ROPE:
WHY RISK FAIL.URES with aerial wp
ports? Strong. high UV reSistant. non
stretch bralOOd Dacron. 3132": $.04Mt
(260 Ib tesl); 3116'" $.09Mt (770 Ibs);
5116": $.145/ft (ln51bs). 50 loot incre
ments. Add $4.95 shlpplnglh (rontUS,
Canada $7.95). NOTE: Add $1 .50 I!
spooled. Coun terweights. B&W AI·5
polymer (lOOO Ib) 4" insulators DIS·
COUNTED: $ 2.49 ea, Catalog: DAVlS
RF ce., POB 230·SR, cerneie MA
01741.24 HOURS; 1-800-484-4002,
CODE l3S6. BN~

RIG REPAIR by 20-yea r ham. Fest.
reasonable. Skip Withrow, 5404 S.
Wal den St reet. Au ro ra CO 800 15.
(303) 693-0997. BNB702

IBM PC VIDEO DIGmZER 640 BY
480 RESOLUTION. 256 gray levels,
S89.98. Demo disk, $3. Information,
$1. Colorbursl. BoK 3091, Nashua NH
03061. BNB703

$106 .00, AMTORSOFT VIC.20
$40 .00 , INTERFACE $70 .00 , BIRD
500A $50.00 SOB $56.00, 4304
$290.00, 500 FT RG·213 $1 50.00. AL
L IANC E HD-7 3 $153.00, U-1 05
$52.00. All LIMITED TIME OfFERS.
OVER 9,037 nam-ratatec nems in
stock lor irrtnediate shipment. Mention
ad. Prices cash, F.O .B . Preston .
HOURS TUESD AY-FRIDAY 9:00 TO
6:00. 9 :00-2:00 P.M . MONDAYS.
CLOS ED SATURDAY & SUNDAY.
ROSS DISTRIBUTING COMPANY, 78
SOUTH STATE, PRESTON 10 83263.

(208) 852~. BNB707

GIANT SOLAR PANELS $44.00 EA!
Excellent Pr'iteslSolar EquipmenVAc-
cesscrtes . Fre e Information/Send
Stamped Envelope, Catalog $3.00. To:
Quad Energy, P.O. BoK 690073, Hous
ton TX 77269. (713) 893-031 3.

BNB715

SIMPLEX REPEATERS $149.001 We
manufacture Ihem ourselves. Quad
Energy. (713) 893-0313. BNB716

ELECTRON TU BES: All types and
sizes. Transmilling, receiving. mi
crowave • _ • Large Inventory • same
day shipping. Daily Eleclrol'ics, 10914
NE 39th ST. Suite 8-6, Vancouver, WA
98682. (800) 346-6667 or (206) 896
8856. BNB719

WE HAVE IT! AEA, Aslron, Bencher,
Butternut, call1Xlok, Comel, Diamond,
Hustler, Kantronics. Larsen Anlennas.
MFJ. Radio Shack, $miley, anlemas,
Valor enteooes. and more. Sma. town
service with diSCOunt prces. Dandys.
120 N. Washington, Wellington KS
67152. (31 6) 326-6314. BNB722

MIN IATURE POLICE RADAR
TRANSMnTER one mile range. $41
assembled, $31 .00 kil , (219) 489
1711 . P.O. Box 80096, Fort Wayne IN
46898. BNB725

HAM RA DIO REPAIR- Prompt
service. ROBERT HAll ELECTRON
ICS, 1660 McKee Bd., Suite A. San
Jose CA 95116. (408) 729-8200.

BNB751

WANTED: MIL.ITARY SUR PLUS
RADiO EQUIPMENT. We need ARC
159, ARC- 164, ARC- 186, URC-110
Transceivers. Top dollar paid or trace
lor new amateur gear. Write or phone
Bia Slap 704-524-7519, SLEP ELEC
TRONICS COMPANY, Box 100, Otto
NC 28763-0100. BNB756

AMATEUR RADIO SERVICE: Com
plete repair facility. 15 years communi
cations repai r experience. Spec ia l
service needs? No problem. Give us a
can. Oompassjona te ra tes. HAM
SERV, 1720 Grand Ave., Waukegan
IL 60085 . (708) 336-2064 (Dean)
or Voicemail at (706) 580-2034.

BNB760

TliERMOGRAPHED CARDS! RaiSed

print QSls at net printing prices. Sam
ples: P1lone (817) 461-6443 or wrIle:
W5YI Group, BoK 565101 , Dallas TX
75356. BNB761

WANTED; HAM EQUIPMENT AND
OTHER PROPERTY. The RacrIO Club
01 Junior High School 22 NYC, Inc. is
not only the Big Apple's laf90S1 Ham

club bu1 also the nationS only lull time
non-profit organization working to gel
Ham RadiO Into schools around the
CO\.lnlry as a theme for teaching using
our EDUCOM-Education Thsu Com
munication..program. 5end )'OUr radio
10 school. Your donated amateur ()( re
laled equipment, whiCtI will be picked
up ()( Shipping arranged, means a lax
deduction to the lull extent of the law
for you as we are an IRS 501 (c) (3)
charity in our twelfth year of service.
Your help will also mean a wt1OI8 new
world 01 edlJCBtiOnal opportunity lor
child ren around lhe counlry. Radios
you can write oil, kids you can't.
Please , write the "22 Crew" today:
The RC 01JHS 22. POB 1052, New
Yorll NY 10002. Round lhe clock tete
phone (516) 674-4072 and FAX (516)
674-9600. Young people, nalionwide,
can get high on Ham RadiO with your
help. Meel us on the W82JKJ CLASS
ROOM NET: 7.238 MHz. 1200-1330
UTC and 21 .395 MHz. 1400·2000
daily. BNB762

SOL AR POW ERED HAMS! The
Sunswitch is a charge controller to
protect your batteries from over
charge. Power MOSFETs are used, no
relays! Assembled luned and tested
$39.95 plus $2.50 shipping. Sunlight
Energy Systems , 2225 Mayflower
NW, MaSsillon OH 44647. BNB774

MILITARY MON ITORING ANTEN
NAS; broacbind VHFIUHF discones,
biconicaJs, satcom types, 3O-1000",c.
shipboard cooetrecuon. "N' ccnoec
tors, setccm preamps, antenna mutli
coupl ers. cables, accessories. (419)
726·2249. BNB813

FREE SHAREWARE AND HAM CAT
ALOG lor IBM or CoCo. Morse code
computer interfaces, $49.95. Dynamic
arectrcence . BoK 896 , Harlselle AL
35640.205·773-2758. BNB615

PRINTER FOR SALE: Vic 1525. very
low useage, with stand. $130. Klaus
Spies, POB 48 185, Niles IL 60714·
0185. BNB820

EASYTERM tor tun control of lhe PK
232 and Kenwood Digital Radios. This
sophisticated low cost ($29.95) pro
gram Includes a 30 page manual. For
more inlormation caU 1-800-336-7796
any time. BN6823

FOR SALE; CollectiOn of 15 disks 01
Shareware software lor Ham, erec
I ronic design, antenna design and



CELLULAR HACKERS BIBLE
$54.45. Cellular Prog rammers Bible·
$84.45, Cable Hactlers V!dec).$39.95,
sarenne Hackers Bible·$56.95, Scan
ner Hackers Bibl e-$34.45 . TElE ·
CODE. P.O. Box 6426-RF, Yuma AZ.
85366-6426. BNB993

WEATHER INSTR UMENT S Digital
and TradItional. Call for catalog. The
Weather Station. ' -800-666-7014.

BNB966

COMPON EN TS FOR CRP 'ERS,
HOMBREWERS AND HOBBYISTS.
Great selection and great prices large
SASE to KA70JY, COMPONENTS,
Box 3893 . Logan UT 84323. 801-563
5173. BNB967

trcrucs PO sonwere . $4.00 per disk.
Send 2 sl amp SASE l or cala log .
Speci ly which compute r! xu-ware .
Box 1646. Orange Park, Fl 32067
1646. BNB965

PICTURE QSL CARDS of your shack.
et c .. Irom your ph oto or black Ink
artwork. 500 $28.00, 1,000 $44.50.
Also non-picture cards . Custom print
ed cards. send spectttceuons l o r
est imate . Send 2 Stamps lor illus

trated l iterature . Generous sample
klt $2 .00. half pou nd 01 samples
$3 .00 . Raum's R02, 8617 Orchard
Road, Coopersburg PA 18036.

BNB988

PRINTED CIRCUIT BOARDS. Plated.
etched and machined to your design.
SmaU runs OK. Can or write: SHOAE
PRINTED CIRCUITS, 36 Faifview Av
enue, Littl e Silver NJ 07739 . (908)
747-6300, (BOO) 752-1574. FAX (908)

747-6301. BNB989

486SX COMPUTER FOR HAMS! PC

compatible computer already loaded
for l he ham station, windows 3 .1,
packet, MUF, Utilities, and logging pro
grams already loaded. burned in and
ready to use with your ham station.
For info write or cas: Reeves Comput
ing Services. 708 Flagler i n, Redondo
Beach, CA 90278. (310) 372.0175.

BNB986

I B UY ELECTRON (VA CUUM)
TUBES Magnetrons, Klystrons, Planar
Triodes, etc ...Jeremy Madvin at the
Vacuum Tube Exchange. (800) 995
TUBE or lax at (BOO) 995-6851 .

BNB987

SURPLUS Huge quanl il ies . l owest
priCes in AmeriCa! Dea lers wanled.
Calalags $3. SURPLUS TRADERS,
Box 276A. Alburg VT 05440. BNB985

VIDEOCIPHERISATELUTE/SCAN
NERlCABLEJAMATEUR/CElLULAR.
Repair MarlJals, ModiflCBlion Books &
Soltware. CaIaIog-$3.00. TEl ECODE

A MIGA, MACINTOS H, ATARI P.O. Box 6426·RF, Yuma AZ 85366-
ST/XUXE Amateur Radio and etec- 6426. BNB994
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HIGH SURGE DC-l 20VAC INVERT
ERS, top grade, yet affordable . Ryan
Communications, ll1-E Camelot Rd.•
Portersville PA 160 51 , USA. (4 12)
368-3859. BNB935

SUPER QRP CW TRANSMITTERS
air ready l Besl gtobal value110west
cost. Fixed, portable, eeecoo. baUClon,
hunts. Ryan ccmmcncancne . 111-E
Camelot ao.. Portersville PA 16051,
USA. (412) 368-3859. BNB933

WOR LD BAN D SHO RT WAVE
TRANSMITIERS to 1kW for export.
Utility and broadcast service. Ryan
Convnu nicalions, l11 ·E Camelot Rd.,
Portersvil le PA 16051 , US A. (4 12)
368-3859. BNB934

INEXPENSIVE HAM RADIO EQUIP
MENT. Send poslage slamp lor list.
Jim Brady WA4DSO, 30 37 Aud rey
DR.. Gastonia NC 28054. BNB927

DISCOUNT HAM SUPPLIES, Ht bal
tene s , antennas, rig mou nts. books,
more. Free catalog. Dept 10, Custom
Auto Radio, 660 Arsenal st.. Water·
town MA 02172. BNB932

RADIO REPAIR Amateu r and com
mercial. proressiooal work. Fred FISh

er WF90, 6866 W. River Rd., South
Whitiey IN 46787. (21 9) 723-4435.

BNB930

LITHIUM BATIERY PACKS: 15V,
15AH ; high amperage output. light
weight (2 .06 Ibs.) $12.50 ea., case
01 12 0 $130.00. 3V. 7.5AH -0"
cells 5 0 $10.00. S & G ElectroniC,
618 S. 62nd st., Phil adelphia PA
191 43. SAS.E. 215·474-7663.

BNB 931

USED & NEW AMATEUR RADIO,
SWL AND SCANNERS. We buy. sell,
consign, and trade . All 01 our used
equtpmeru ha s 30 day guarantee .
West ern Pe nnsylvanIa 's newest
Amateur radiO supplier, FOR HAMS
ONLY. 412-825-9450. Robb KE3EE.

BNB929

SPEAKEAlENCLOSURESI For home
project. ORP rig . code esc. etc. 3"
speaker inside and room for 3X5 PCB.
New in box, phone surp lus be ige
with silver I ront . US $6 .00 each
check or M.O. includes US shipping.
Ted/ K5KJ X, Box 47009, Tulsa OK
74147. BNB926

MIL ITA RY LA NDROVER CO M"
TRUCK great IOf field oay, 28V 100A
al ternator 28 to 11 0V 400HZ MG .
Runs on unieaded with many new &
used spa re parts $450 0 . Joe l , 5
SIeams Rd., Amherst NH 03031. 603
673-3535. BNB928

AMATEUR RAD IO REPAIR Il All
makes & models maximum labor per
Uflil. $80.00. TElO (Dan), 1302 S. Up
lands Dr., Camano Island WA 98292.
(206) 387-3558. BNB900

HEATHKIT S8-640 REMOTE VFO
WANTED. Shane , WB2WPM (7 16)
675-5197. BNB921

44' TELESCOPING TOWER, W/ l0'
pole ext crank-up needs cable, $1500
va lue, make otter. Bruce 617-859 ·
8251 . BN8922

R-39o-A Sa UELCH MODIACATlON:
sman external add-on module, super
sensitive , works great on AM and
SSB, 15 minute inslallali on, instruc
tions inctuded . $25.00 . (419) 72 6
2249. BNB906

WANTED: BUY & SELL All types of
Electron Tubes. Call tontree 1 (800)
421-9397 or 1 (612) 429-9397. C & N
Eleclronics, Harold Bramstedl. 6104
Egg lake Road, Hugo MN 55038.

BNB915

WANTED Shure 520 Sl and AstatIc
JT30 microphones. Oon Collins 836
Cleveland st. BeIoiI WI 53511 . (608)

365-6681. BNB924

WANTED: A used zm Base transceiv
er capable 01 Packet & Phone. Must
be between $100-200. 209-966-6102
(1:00 PM·11:00 PM-PST) Please.

BNB925

WANTED! Used OSls . Callsigns
crcss-rete rence historica l resea rch
compilation/preservation. Send to :
OHR, K4CLA. 562-B Oak, lexington

SC 29073-9059.1-803·356·3454.
BNB923

Newport RiChey fL 34654. BNB873

FREE Ham BBS. 317-742·2214.
BNB899

ESTATE SALE: Wilton , CT.-RoM
HDBX 48 FT. Tower. Tri Band plus 40,
11 El on 144 & 440. tri-Band vert. 2·
220-440. Comes complele with 175
FT. Dipole on two acres. Cul-De-Sac,

and 5 erms. 3-112 baths. 400SF lin
ished shack (over 2 car garage) 2FP.
2 oulbldgs, attached Gmhse, exquisite
gardens. stone walls, new krtch, HWD
Firs. new furnace, rresh paint in/out,
new root. new driveway. Ready to go.
Priced at $587,500 well below peak
value, surviving spouse is moving on.
CONTACT KA1AIA at (203) 762-8378.

BNB916

COMMODO RE 64 HAM PR O
GRAMS-a disk sides over 200 Ham
programs $16.951$.29 stamp gets un
usual software catalog 01 Utili t ies ,
Games. Ad ul1 and Br itish Disks .
Home-Spun Soltware. Box l 064·BB,
Estero fL 33928. BNB917

SEIZED GOODS, radios , stereo s,
computers , and more by FBI, IRS,
DEA. Availa ble your area now. Call
1-800-338-3388 ext. C-6223.

BNB826

K8XF TELEGRAPH KEYS IMPORT
COMPANY. Hi-Mound's remarkable
quality. superor constructed, effortless
handling, aflordably priced keys. MK
705 Iambic dual paddle , HK-702
Handkey, BK· 100 Bug, Flyer, SAS.E.
appreciated. KaXF, 9929 Fox Squirrel,

CUBAN FOOD RECIPE BOOKLET.
Black Beans, Yellow Rice, Picadillo ,
gcpa vrera. more. $5.00 Postpaid .
Ken Merrill , 10234 SW 55 th lane .
Gainsville Fl 32508. BNB870

NEVER BEFOREI 20,000 shareware
programs on th ree CD·ROM discs.
569 plus $5 shippil'lg- Including many
useful ham ptograms. Amazing value!

Dealers wanted! Crosley. Box 276G,
Alburg VT 05440. (514)739-9328.

BNB871

HENRY RADIO 3K CLASSIC AMPLI
FIER 3.5 3OMHz, AMP Is in showroom
condition, 1 112 years old. aU reason
able offers cons idered, original cost
$2.700. II purchased, you mus l ar
range shipping or piCk up. Call 401 ·
272·4916. BNB828

DtGlTAL SWR and POWER METER,
Assemble. Kit, or Pla ns, with Alarm
and Set Points.FREE inlorma tion .
RUPP ELECTRONICS, 5403 West
breeze. Fort Wayne IN 46804 . 219
432-3049. BNB831

FCC COMME RCIAL LICEN SE
PREPARATION RADIOTELEPHONE
RADIOTELEGRAPH. l etest home
study fast easy audiO video.FREE ee
lails WPT Publicat ions 1-800 -800
7588. BNB840

PRINTED CIRCUIT BOARDS-etched.
drilled , tin-plated . Sing le sided
$1 .251SQ. inch. No setup charge. Send
negative Of artwork ($10.00 lor nega·
tive) . We can generale artwork Irom
you r schemat ic. CHElCO ELE C
TRONICS. 61 Water SI. Mayville NY
14757 1-800-388-8521, BNB842

R-390-A SERVICE: module repair to
complete remanulact ure, co sme tic
restoration. 20 years experience. ex
pert servc e. 1-week turnaround. Very
reasonable, any condition accepted .
(419) 726-2249. BNB834

circuit element design. All disks are
for me PClMS DOS. Send $39.95 &
$5.00 lor Hand ling. KC4C IQ, 2 13
Holly Ave., So. Pittsburg TN 37380.

BNB824

CUSTOM BEAM HEADINGS, $3 .75
postpaid, F. Aden, N7S0K, 4096 Mar
cia Place, Boise 10 83704. BNB830
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eaJ1y momIIg hoofs. Long-palh prq:lagaliOn
a....ilabIe on many clays. ThiS band shares
some d 20 meter's dlarader\sOCS and mudl
01 the 40 meter bands behavior.

4IH IO·l 6Orn: These are the nigIlttine ox
bands. You can expect 40 to be your best OX
band from taleafternoon to early morning. 80
meters wi peak lor OX atW'ldm~ bca!
tnle, and 160 melers wi be besl lkJring early
momng hours and just before dawn. ShoI1
skip NOT possiIIe dumg da~ on 160,
bill wi be okay on 80 and 40lrorn aboul500
miles or so during days and longer during
evenl1g hours, out to abouI2.000 miles.

l ei me know how these forecasts worlt
lor you. Feedback is critical. see you next

"""" II
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JANUARY 1993
SUN MQN TUE WED TH U FRr SAT

1 G 2 G-F

3 F-P 4 P 5 P·f 6 F 7 F-P 6 P 9 P-F

10 FoG 11 G 12G 13 G·F 14 F-P 15 P-f 16 P-F

17 f ·P 16 P 19 P·f 20 F-G 21 G 22 G 23 G-f

26G 29G 30 G24 FoP 25 P·F 26 F-G 27G
31 G

,J;n Gray W1XU
2JOOJateauCft*
Payson AZ8S541

There's no QUeStiOn about declini'lg solar
aclivity, but each month brings b own bf'9lt
spots 11 spite of band cond ~ions. OX is still
plenlWul. but a bn harder 10 WO/l( Ihese days.
and requi'es better operatng skills as wei as
better anremas.

You wi fret January will "5 sI10rt days
sinilar 10 December-bIA graWaIIy inprow
ing. Noise levels are down and the banos
from 160 through 30 meters are very active
dlJl'in9 the 9V&nlng and earty moming hours.
Twenty meters to 10 meters Is notable lor the
' earty" band closing, shortly after dark or
even SOO'l9I' ••• and on some days wry WIe
acliYly. Therefore, USi1g the dlarts
and tallies wi be even more~
10 you to pidl. I'le best tines 10 work
OX.

The ' poor days (P) are likely to . .... .
be sunolOOing the 41h. 8th, 15th and
25th of January. as sI'OWI'I irI the cla~

~ becast. You can expect • day or =
two on either side oJ these dates as _
be'ng doItItfui (F-P) will'l COl dOllS -

Wl\tIin another day or two. .
For those who may be 11lereSled -.'" .

in other geophysical e1f9CIS, look !O(
winter storms or other adivily of con
sequence--9artiCularty surroundng
the 8l/I cA ttle montt1 wilen muniple
alignments occur, and on the 4th.
wilen lttere wi. be a Venus-Salum
aligvnenl AgairI, there wi! be a day .-

come into pos~ions 01 alignment and _ ••
pass t/'u'ol..9Ilhem.

Synopsis

10-12m: Fair·to-good daytime
cond~ions lkJring most days WITH
MORNING OPENINGS TO EU-
ROPE. AFTERNOON OPENINGS " .. .. '". ...... . ... ,. " a "
ON NORTH·SOUTH PATHS AND ._ . ...., Ll""
LATE AFTERNOON OPENiNGS TO ,_ _
ASIA AND Tli£ PACIFIC. Sto1 sk(I _ .,-1.000-200 miles IiIring the day. _ _

15-t7m; Worldwicle ox duri~ ......
clayIiltoI hours. with openi"l{IS pretty __ I

much as shown for 10-1 2 meters. ..... ' 0-.0....."'...... .. '" .
OX follows the sun. Short skip during " •• •

20m: Excellent daytime ccndi- ' Try eo meters.
lions on most days. WORLDWIDE The bands shown r epresent Ihe highest
OX possille wth short skip beyond ' 'Sable a these limes on "Good Days. '=:.,a:,t:::-to-eoast Note thai tI1e lower frequency bands open

»n:OX Into Europe irI tl1e aner. first and dose last
noon and into the PacWiC dumg the

Resolutions calional materials with some relevance
Irs resolution tiTle agaWl. That Qr1C:lH.. to todays youth (Arthie is hardly a chaf·

year chance lor us to wipe the slate a lit· acter that todays youngsters know or
tie cleaner, and try to improve a lew ar· care about) and wiItI an aggressive dis·
eas of ocr lives. Many people vow to eat tribut lon effort-would be money wen
less (a good idea ) or quit smoking (a spent. and would come back to The
great Idea) or to spend more time with League in increased numbers and in-
their Iamllies (not a bad Idea, either). We aeased revenues.
hams might prttnise ourselves to &laity 'We. the board. office~ and recreseo-
get a packet station set up or put up that Ialives 01 the ARRL resolve to rernem-
tower we've always wanted, participate In ber !he wel·known truth that COI'I'lllltition
more publiC servce activities or perhaps is good lor business. We are rot the only
introduce someone to amateur radio. magazine publisher. book publisher, ceo-

OrganiZations. \00. might lind " bene- test organizer or representative body in
noal to take an annuaIlook·see er eem- amateur radio. Acling like we are only
selves and maybe fuc a lew ol the prob- makes us look oul 01 touch.
lams thaI sneak into any organiZation_ 'We, the board_office~ and represen-
Snce I'm sure no one down in Newing+ Iatives of the "RRL, resolve to take a
ton has done Itlis ktod ol activity In quite leadership role in attracting young peo-
some time (decades ••• aeon seven- pie to our hobby, no mailer how much
a nd-a -half 01 them), , want 10 show my the Old white men we represent hate ".
undying support for our natiOnal amateur Making money and materials available to
radio society by oltaring some New schools v.no no longer have room in their
Year's Resolutions for the ARRL. OK budgets for radio clubs would be a nice
boys, repeat ener me • • • start

"We, ee board. olfiCerS and represen- 'We. the board, office~ and represen-
tatives cAttle ARRL. resolve to remember talives of the AARL. resolve to realize
thaI the prosperity 01 the amateur radiO thallhe future of our hobby-and rere-
service is our goal, and that by ensuring lore the very exis tence of the ARRL-
the future of emateur radio we ensure the does not lie in a bunch of retired CW oo-
future 01 the ARRL • • . not the other way eratoes banging birthday greetings back
aro.nd. and IortI1 to each other. Our future lies in

'We. the board, officerS and represen- (and our support should be ailTled al)
tatives ollhe ARRl., resolve to remember pacI<et, satellites, spread spedn.m, UHF,
that the majority of amaleur rlKio opera- miCrowaves. digital syn!hesiS, computer
tors in this country are not members 01 control and the like. Exchanging signal
our esteemed organization. We should reports and contest numbers may be fun
also keep in mind that the flgures Irom for a weekend every now and then. but it
the last year or so indicate that new Ii· isn'l where the future 01 amateur radio
censees are stay ing away from The lies (if there is a Mure).
League by the bucketful. Perhaps we ~e, ee board. oflice~ and represen-
should learn sometl1 ing from these two tatives 01 the ARRL, resolve k) iva 14110
facts. our own motto--ol, by and for Ihe radio

'We. the board, offICers and repeseo- amateur--instead 01 the apparent ani-
teuves of the ARRL, resolve to attract tude we so cnen display--<lf, by and for
and make room In our hobby and organi- the AAAL.
zation lor individuals v.no are other than "We. the board, offiCers and represen-
middle·aged. while. b lue-collar, male. talives of the ARR~resolve to work wif1I
contesters. DXers and traffic handlers. ttl8 FCC in secumg bonef"s for radio
Maytle our ranks would actually be en- amateurs. Lawsuits aNy make us more
hanced by seeking out and welcoming enemies In a tederaJ agency wtlere we
Itlose 01 other sexes. races. ages and have precious lew friends.
operating modes. ~e, the board. officers and reprasen-

"We. the board, officers and represen- talives 01 the ARRL, resolve to take 19'
talives of the ARRl., resolve 10 remember sponslbility lor the legal and fair opera-
Itlat II is other pecce's mooey thai keeps Ilon of the on-the-air events we sponsor.
us in business. and thaI we have a re- Even though our contests are popular.
sponsIliIity to spencl it as wiSely as pes- the vast majority 01 U.S. and foreign
sible. We also promise to glv1l our mem- hams do not w ish to part icipate . We
bers a fUll and tIonest accounting this should st'tUtI them a little courtesy.
year of exaclty where the money goes, ~e. the board, ofncers and represen·
w"hout hiding expenditures in unidentifi- tatives ol tha ARRL, resolve to insist that
able line "ems . the operators of our station. W1AW, ad·

'We. !he board. oflice~ and repre&en- here to !he same rules that all other radio
talives of the ARRL resolve to stop tak· amateurs are sub;ecl to. i'lclUlfng check·
ing lui aedit for iII1ything and 9Yerything ing if a frequency is in use before trans-
!hat happens in amateur radiO. The ama· mitling.
teur radio population usually knows the ~e, the board. offICers and represen-
truth about who is responsible lor spear- talives of the ARRL. resolve to stop try-
heading new rules, technologies, etc., ing to take over the complete adminlstra-
and we just look footish when we always lion of the amateur radiO hobby. Our en-
make il appear as il9Yerylhing good was ergies shoUld be spent Irying to Improve
a League idea. our memt>ers' enjoyment and freedom,
~e, the board, oIflcers and represen- i1sIead 0I1ryinog to gain exOJs/ve control

talives cA the ARRL resolve to spend a ol flings like calsi!1l anocalicll.
little bit cA the money and investments we 'We, the board. oIfice~ and represen-
have stashed away to actually help fix talives 01 the ARAL resolve to develop a
some 01 the problems in amateur radio. sense of humor and realize that II we're
Money spent on a national amateur radiO going to bill ourselves as the American
ad campaign (not an ARRL ad cam- amateur radio organiZallon. we have to
paign) i dueling television spots on Sal- be willing to take a little heat now and
urday morrWlg and prkne·til'ne TV. edu- flen." II
96 73 Amateur Radio Today· January. 1993
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Equipped with the latest advanc
in communications technology,
Kenwood's T5-8505 is a compe
tionaclass HF trenseelver with
platinum credentials.
- AlP (Adyanced Intercept Point) system
-Internal aulamatlc antenna tuner or

exlernal antenna tuner (borh optional)
- Ultra-fine (IHz) tuning
- T.nable IF notch filter
-IF slope tuning
- Optional DSP (digital signal processor)
- General coverage receiver

-100W power output
Rf ourput is lOOW (40Win A». model.

• Widebond general co,erog' receiver
The 1).8505covers on Arnolwr bends from 16010
metes.

• 100 m.mory mann.ls with ",ulti-scan
functions
01 the '00 memory dlOnnek. 90 ore avo~able lor
independenl storoge ofTX and RX pcrometers. This r
especiol~ uselullor FAA repeoler use. tnoddi~on 10
programmable memory channel \o(k-OOl, ttlere is gro
«en, plogrommoble bend scon, and vcrioble scan sp

• Kenwood's AlP system for deerer receptl(
AlP (Advanced Inttlcept Point) is on exclusive drcuil
design IIlaI increases dynamic range to 108dS.

• Aufomatic anrenna tuner
The15-850$ feennes an antenna tuner (built-inor
optional) ttlol O\ltoma~co!~ selIrches for minimum 5
on al bonds. The AI-300extemol tuntl is also llYllilc

• Ultra-fine (I Hzl tuning
The Oilect DigitalSynttlesiler (DOS) and digilal PtL
system (on <on,,01 the freqUeflCY ill 1Hzsleps.

• Tunable IF notm filter
Provides highly sele<live filtering wittl about 4Od8 rJ
aTtenuation (101on modes except FMl.

• Optional DSP
The OS p·IOO can be installed to provide greater sig!
quality, improved (W operation, and many otfler be
You can ocluolly toilor your CW wove lorm, lind
·highrtght" your SSB sigool.

• Choice of GCctssorlt$
Twomatching power supptlts.the PS-52 and PS-31
availllble, CIS well CIS 0 (omplele line 01 oplioolll
ecessenes. Contact your outhorized kenwood Arn(
RlIdio delliellor delllik.

KENWOOD U.S.A. CORPORAllON
CO"'",1CA11Ol'OS l TE ST EOlM'MENTGROUP
P.O. 8O~ 21145. 2201 E. Ouo . g••~ I.oftg_.
CA.~' -5745

KENYoIOClO ELECTRONICS CANADA INC.
1lQ70 K_ _ . , . 'w""' ,o.a....e..- l5T '54
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